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EXECUTIVE SUMMARY 

The purpose of this document is to comply with the Second Term Permit, Regional Water 
Quality Control Board Order No. 00-108 which requires submittal by October 1, 2005 of an 
Annual Storm Water Report and Assessment.  This Report discusses the Co-permittees’ 
Second Term Permit compliance activities for the period of July 1, 2004 to June 30, 2005 and 
includes a description of all activities that were conducted during the reporting period and an 
assessment of program effectiveness. 

The organization of the report reflects the organization of the 2001 Stormwater Management 
Plan (SMP).  The implementation portion of the SMP consists of the following elements: 

• Program Management 
• Program for Residents 
• Programs for Industrial/Commercial Businesses 
• Programs for Planning and Land Development 
• Programs for Construction Sites 
• Programs for Public Agency Activities 
• Programs for Illicit Discharges/Illegal Connections 
• Stormwater Monitoring Program 

Notable accomplishments that occurred during the reporting period include: 

• Countywide resident telephone survey 
• New countywide stormwater public outreach program logo 
• Implementation of a new public education strategy 
• Co-permittee Coastal Cleanup Participation 
• Countywide post-construction BMP Database development and 

coordination 
• Countywide SQUIMP Training 
• Research and analysis of potential funding sources 
• Development and submittal of Report of Waste Discharge (ROWD) 
• Stormwater Quality Monitoring (6 sampling events) 
• Ventura River Macroinvertebrate Bioassessment Monitoring 
• July 2005 Water Quality Monitoring Report 
• TMDL participation 
• CASQA participation 
• Santa Clara River Enhancement and Management Plan (SCREMP) 

participation 
• Calleguas Creek Watershed Management Plan participation 
• Southern California Coastal Water Research Project (SCCWRP) 

participation 
• Renewal of the Hillside Erosion Control Ordinance (HECO Program) 

In realizing these notable accomplishments, the Co-permittees consider the comprehensive 
program development and requirements of the permit to have been met in the reporting 
period. 

To provide a basis for annual Program Effectiveness Assessment (PEA), the Co-permittees 
have selected a series of measures (both direct and indirect) to respectively verify program 
implementation and ultimately validate achievement of program goals.  The identified 
measures necessarily recognize that scientifically robust evidence of improved water quality 
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will follow confirmation of program implementation and should not be expected to be evident 
initially. 

While evidence of the connection between programmatic activities and changing 
environmental conditions remains elusive, the Co-permittees believe that there is strong 
evidence of increasing program effectiveness.  Indeed, compared to the previous reporting 
period this year’s PEA shows: 

• Significantly increased participation by the Co-permittees in the 
Management Committee and supporting program framework 

• An increase of 347 tons to 961 tons in the amount of solid material 
recovered from the Co-permittees’ catch basin inlet system 

• Better coordination between stormwater program and the countywide 
Household Hazardous Waste program 

• The achievement of 5,603,234 impressions in the countywide public 
outreach effort 

• Decrease in the number of complaints (thus decreased illegal activity) 
investigated by the Co-permittees 

• Decreased need for enforcement tools provided by the Co-permittees’ local 
Water Quality Ordinances due to increased compliance and public 
awareness 

In addition, key baseline data has been compiled on a jurisdictional, watershed and 
countywide basis for future comparative assessment in the areas of municipal activities, new 
development, construction and existing development. 

With respect to water quality monitoring, the Co-permittees continued to implement their 
aggressive and comprehensive monitoring program.  For the 2004/05 monitoring season, 
several key points have been identified and are highlighted below. 

• The Ventura Countywide Stormwater Monitoring Program met the 
monitoring requirements of its NPDES permit 

• Water quality monitoring data were successfully collected during four wet 
weather and two dry weather events monitored by the Stormwater 
Monitoring Program 

• The heavy rains experienced during the 2004/05 monitoring season 
produced larger runoff events than are typically observed in Ventura 
County 

• The Ventura River NPDES Mass Emission Monitoring Station (ME-VR), 
formerly located on Casitas Vista Road at Foster Park, was determined to be 
unsafe due to land slides that occurred during the heavy rainfalls of January 
and February 2005 

• VCWPD employed the services of CRG Marine Laboratories, Inc. in order 
to achieve lower detection limits 

• VCWPD used its water quality database to store and analyze stormwater 
quality data 
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• VCWPD is investigating the installation of an additional flow meter at ME-
SCR to provide complete flow measurements at the site during wet weather 
events 

• Acute toxicity was observed during one wet weather event at R-1, W-3 and 
W-4 

• Chronic toxicity on Haliotus rufescens (Red Abalone) was observed during 
two wet weather events at Mass Emission station ME-VR 

• Elevated pollutant concentrations were observed at all monitoring sites 
during one or more monitored wet weather storm events, as well as at all 
Mass Emission sites during one or more dry weather events 

 

 

E-3 



SECTION 1.0 INTRODUCTION 

1.0 INTRODUCTION 

1.1 Annual Reports 
The Watershed Protection District (subsequently referred to as the Principal Co-permittee), 
the County of Ventura and the incorporated cities of Ventura County (Co-permittees) operate 
municipal storm drain systems and discharge stormwater and urban runoff pursuant to the 
countywide NPDES permit.  This permit administrated by the Los Angeles Regional Water 
Quality Control Board (RWQCB), requires an Annual Storm Water Report and Assessment.  
The first term permit was adopted in 1994 and subsequently renewed in 2000.  This Annual 
Report discusses the Co-permittees’ NPDES permit compliance activities over the period July 
1, 2004 to June 30, 2005. 

1.2 Purpose and Organization of Report 
In accordance with the requirements of the permit, the primary purpose of the report is to 
document: 

• The status of the general program and individual tasks contained in the 
Stormwater Management Plan (SMP) 

• Results of the monitoring and reporting program CI 7388; and 
• Compliance status and effectiveness of the implementation of permit 

requirements on storm water quality 

The organization of the report reflects the organization of the 2001 SMP.  With respect to the 
Principal Co-permittee activities, the following information is presented: 

• A review of the program management framework (committee and 
subcommittee structure) and a fiscal analysis report (Section 2.0) 

• A review of the stormwater and watershed management process and 
associated technical studies (Section 5.0) 

• A review of the status of the program implementation and compliance with 
the schedules established in the permit (Sections 3.0 – 10) 

• A review of the status and effectiveness of the Public Outreach program 
(Section 3.0) 

• A review of the status of the control measures established under the Illicit 
Discharge/Illegal Connections elimination program (Section 8.0) 

• A summary and analysis of the monitoring results from the Water Quality 
Monitoring program (Section 9.0) and 

• An overall evaluation of the Co-permittees efforts to meet SMP 
Performance Criteria and a discussion of future program goals (Section 
10.0) 

1.3 Background 
1.3.1 Clean Water Act

The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act 
(CWA) established the National Pollutant Discharge Elimination System (NPDES) permitting 
program.  As a result of court decisions and the overriding need to clarify the stormwater 
permitting requirements, the CWA required the United States Environmental Protection 
Agency (USEPA) to issue regulations to be effective by 1983 that included stormwater runoff 
from rainfall.  Congress passed a Clean Water Act Amendment in 1987, the Water Quality 
Act, which brought stormwater discharges into the NPDES program.  USEPA promulgated 
stormwater regulations (40 CFR Parts 122, 123 and 124) on November 16, 1990. 
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1.3.2 Municipal NPDES Stormwater Permits

In response to stormwater regulations, the Co-permittees have obtained, renewed and 
complied with NPDES Stormwater Permits issued by the Los Angeles Regional Water 
Quality Control Board (See Table 1.1 Permit History).  Each permit renewal has required 
the Co-permittees to coordinate the development and implementation of a stormwater quality 
management plan (SMP) to: 

• Prohibit illicit/illegal discharges from entering into the municipal 
stormwater conveyance systems; and 

• Develop and implement Best Management Practices (BMPs) to 
control/reduce the discharge of pollutants to waters of the United States to 
the maximum extent practicable (MEP) 

The permits have also required the preparation of an Annual Storm Water Report and 
Assessment no later than October 1 of each year. 

1.3.3 Stormwater Quality Management Plan (SMP)

The specific water pollutant control elements of the Ventura Countywide NPDES Stormwater 
Program were initially documented in the 1994 SMP, which served as the Co-Permittees’ 
primary policy and implementation document for municipal NPDES Stormwater Permit 
compliance.  The main objective of the SMP is to fulfill the commitment of the Co-permittees 
to develop and implement a program that satisfies NPDES permit requirements.  The 1994 
SMP was prepared using a consensus building process that involved public and private sector 
input.   

The Second Term Permit required the Co-permittees to further enhance existing program 
elements as well as develop additional ones.  One of the major challenges for the Co-
permittees in updating the SMP was the inclusion of fiscal analysis requirements, educational 
site visits to state permitted industrial facilities, the development of a Technical Guidance 
Manual for stormwater quality control measures and identify environmentally sensitive areas 
(ESAs) in Ventura County for the application of Stormwater Quality Urban Impact Plan 
(SQUIMP) requirements. 

In addition, the SMP was modified to include major changes to the water quality monitoring 
program.  These changes included mass emission monitoring along the Ventura River and the 
Santa Clara River, and Macro-invertebrate Bioassessment monitoring in the Ventura River 
watershed. 

1.4 Major Program Accomplishments 
The activities undertaken during the reporting period occurred during a challenging time for 
the Co-permittees.  Permit Year 5, Reporting Year 11(July 1, 2004 to June 30, 2005) included 
the initiation of redefining the relationship between the Co-permittees and the Principal Co-
permittees in conjunction with a revision of responsibilities and accountability.  Thi also 
included the Co-permittees researching and analyzing potential funding sources and/or  
reporting period mechanisms to counter balance ongoing program financial deficits.  Notable 
accomplishments that occurred during the reporting period include: 

• Survey of county residents on their awareness of stormwater quality issues 
• New countywide stormwater public outreach program logo 
• Implementation of a new public education strategy 
• Countywide post-construction BMP Database development and 

coordination 
• Countywide SQUIMP Training 
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• Development and submittal of Report of Waste Discharge (ROWD) 
• Stormwater Quality Monitoring (6 events) 
• Ventura River Macro-invertebrate Bioassessment Monitoring 
• TMDL participation 
• CASQA participation 
• Santa Clara River Enhancement and Management Plan (SCREMP) 

participation 
• Calleguas Creek Watershed Management Plan participation 
• Southern California Coastal Water Research Project (SCCWRP) 

participation 
• Renewal of the Hillside Erosion Control Ordinance (HECO Program) 

1.5 Effectiveness Assessment Strategy 
The SMP recognizes a number of separate but nonetheless related water quality planning 
processes.  These processes are countywide, jurisdictional and watershed based water quality 
management.  Each process is iterative and incorporates phases of assessment to determine 
whether programmatic goals are being achieved. 

 1.5.1 Measurable Goals

Measurable goals are a primary SMP implementation tool.  They are described by USEPA as 
BMP design objectives or goals that quantify the progress of program implementation and the 
performance of BMPs.  They are objective markers or milestones that track the progress of 
BMPs in reducing pollutants to the MEP. 

Measurable goals may be categorized in a variety of ways.  In this instance, two categories are 
acknowledged: (1) the shorter-term confirmation of BMP implementation (Implementation or 
Process Measures, also termed Programmatic Indicators) and (2) the longer-term verification 
of environmental improvement (Validation or Results Measures, typically actual indicators of 
environmental change).  In essence, the categorization of measures reflects two basic 
assessment questions. 

• Are program elements being implemented correctly? 
• Are desired outcomes (i.e. environmental improvements) being achieved? 

Programmatic and environmental indicators may be constructed into a hierarchical 
relationship (See Table 1.2 Hierarchy of Indicators).  This relationship helps to illustrate the 
fact that environmental outcomes rest on, or follow from, jurisdictional program 
implementation.  Moreover, it points to the reality that scientifically robust evidence of 
changing ecosystem quality will follow program implementation and should not be expected 
to be evident concurrently. 

In the context of evaluating stormwater management program implementation, the distinction 
is also often made between direct and indirect measures.  Direct measures are typically 
environmental indicators such as determinations of water quality.  Indirect measures are 
essentially non-water quality indicators, such as reductions in pesticide use, from which 
improvements in water quality can be inferred. 

A number of Performance Measures have been identified based upon the following selection 
criteria: 

• Relevance: It has demonstrable relation to the strategy and objectives 
• Reliability: The measure will help identify the strengths and weakness of 

the program area/process 
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• Clarity of Naming System: It is readily understandable by its name; and 
• Availability of Data: The data are available at reasonable cost 

These Performance Measures comprise process and result (direct and indirect) measures that 
will be used to highlight the progress of the Co-permittees in implementing water quality 
management, protection and enhancement requirements of the Permit.  The Performance 
Measures are presented in Table 1.3 Performance Measures.   

 1.5.2 Effectiveness Assessment

A program of effectiveness assessment requires the initial establishment of a set of baseline 
conditions.  Thereafter effectiveness can be evaluated by comparisons of successive years of 
indicator information against the baseline data.  Where the period of evaluation is 
characterized by the implementation of new program requirements, determinations of 
program effectiveness will initially be limited to confirmation of program implementation.  
Indeed, it must be recognized that direct measures of program effectiveness may not be 
available within the terms of the Second Term Permit.  This challenge arises because: 

• Baseline water quality conditions are not readily established 
• Water quality changes in response to program implementation are likely to 

be slow 
• Establishing a link between receiving water condition and program 

activities is difficult at the watershed scale when program elements are 
being implemented incrementally with the development/redevelopment 
cycle 

The evaluation of stormwater program effectiveness assessment is also conducted at two 
levels.  At the jurisdictional or Co-permittee level, the assessment is conducted annually and 
focuses on program implementation.  Inferences about the connection of management 
program elements to water quality improvements made in these assessments will be drawn 
from the assessment of programmatic indicators and indirect measures of progress.  Further, 
the outcome of the assessment will be proposed revisions to the SMP.  As noted earlier, the 
Co-permittees’ assessments are presented in Sections 3.0 – 9.0. 

At the countywide program level, the major assessment is done principally on a five-year 
basis with an emphasis on using direct measures of progress.  This assessment is used to 
update the review and revision of the SMP using information from the water quality-
monitoring program.  In the intervening periods, it is anticipated that this information will be 
used to direct SMP revision in intervening years as such information becomes available. 

The Annual Progress Report strategy is illustrated in Figure 1.1 
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Table 1.1 Permit History 

Permit Term Order No. NPDES No. Date Adopted 

First (1994-2000) 94-082 CAS063339 August 22, 1994 

Second (2000-
present) 

00-108 CAS004002 July 27, 2000 

 

 

Table 1.2 Hierarchy of Indicators (USEPA, 1998) 
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Table 1.3 Performance Measures 

Program Element Performance Measure Process 
Measure 

Result Measure 

   Indirect Direct 

Program 
Management 

Participation in Management 
Committee 

X   

 Participation in subcommittee 
meetings 

X   

 Submittal of Co-permittee Self-
Audit  

X   

 Submittal of the Annual Report X   

 Annually submittal of Co-permittee 
program evaluation results 

X   

 Stormwater program budget 
updates 

X   

 Review and adopt or amend legal 
authority to implement stormwater 
management plan 

X   

Public Outreach Identify program contact person(s)  X   

 Catch basin stenciling X   

 Signs prohibiting illegal dumping at 
designated public access points to 
creeks and channels 

 X  

 Educational activities and 
participation in countywide events 

 X  

 Household Hazardous Waste 
Collected 

 X  

 Used Oil Collected  X  

 Educational material distribution    

 No. of outreach contacts X   

Industrial/Commercial 
Businesses 

No. of site education/inspections to 
automotive, food service and other 
targeted businesses 

X   

 No. of follow up inspections  X   

 No. of additional businesses 
targeted based on Pollutants of 
Concern (POCs) as appropriate 

X   

 No. of facilities identified as 
potentially subject to the General 
Industrial Permit given educational 
materials 

X   

 No. of targeted employees trained X   

Planning & Land 
Development 

No. of Projects reviewed and 
conditioned for stormwater 

X   

 Area to which BMPs have been 
applied 

 X  

 No. of BMPs implemented  X  
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Program Element Performance Measure Process 
Measure 

Result Measure 

   Indirect Direct 

Planning & Land 
Development con’t. 

Stormwater quality conditions 
included in environmental 
checklists, initial studies or EIRs 
required by CEQA and/or NEPA 

X   

 Watershed and stormwater 
management considerations in Co-
permittees’ General Plan 

X   

 Technical Guidance Manual X   

 Environmentally Sensitive Areas X   

 Development Community 
Outreach 

 X  

 No. of targeted employees trained X   

Construction Sites No. of SWPCPs/SWPPPs 
developed and implemented 

 X  

 No. of NOIs filed with the State  X  

 No. of sites inspected X   

 No. of follow up inspections  X   

 No. of enforcement actions X   

 Construction Community Outreach  X  

 No. of targeted employees trained X   

Municipal Activities Co-permittee corporate yard 
SWPCP 

 X  

 Drainage System Operation and 
Maintenance 

 X  

 Roadway Operation and 
Maintenance 

 X  

 No. of Facilities Inspected X   

 Solid Waste Collected  X  

 Pesticide, Herbicide and Fertilizer 
Protocols 

 X  

 Reduction in Total Pesticide 
Application 

 X  

 Reduction in Total Fertilizer 
(Nitrogen) Application 

 X  

 Reduction in Total Fertilizer 
(Phosphorus) Application 

 X  

 No. of targeted employees trained X   

Illicit Discharge/Illegal 
Connections 

No. of complaints  X  

 No. of enforcement actions X   

 Educational material distribution  X  

 No. of targeted employees trained X   

Water Quality Monitoring   X 
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Figure 1.1 Program Effectiveness Assessment Flow Chart 

Annual Progress Report      Effectiveness Assessment 
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(Indirect Measures) 
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• Compile assessments 
• Watershed analyses 
• Countywide analyses 
• Identify problem areas 
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Shaded boxes are explicitly within the Co-permittee program effectiveness assessments. 
Un-shaded boxes are within the Principal Co-permittees program effectiveness assessments. 
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2.0 Program Description 

2.1 Introduction 
At the inception of the Ventura Countywide Stormwater Program, the Co-permittees agreed 
that the Watershed Protection District (VCWPD) would be the Principal Co-permittee and the 
cities and the County of Ventura would be Co-permittees of the permit.  Principal Co-
permittee and Co-permittee responsibilities are specified in the Permit and reiterated in the 
National Pollutant Discharge Elimination System Implementation Agreement 
(Implementation Agreement), which additionally provides a funding mechanism for both the 
individual Co-permittee stormwater program and the shared costs of the countywide program.  
To further support the development and implementation of a coordinated countywide 
program, a management framework was created during the First permit term.  This framework 
has evolved into a two-tier structure as described in Section 2.3. 

2.2 Co-permittee Responsibilities 
 2.2.1 NPDES Permit Responsibilities

The responsibilities of the Principal Co-permittee and Co-permittees are defined within the 
Permit, Implementation Agreement or as otherwise identified within separate funding 
agreements. 

Principal Co-permittee 

The role of the Principal Co-permittee is similar to the other Co-permittees with the addition 
of certain overall programmatic and management responsibilities.  These responsibilities 
include the following: 

• Coordinate Permit activities; 
• Establish uniform data submittal format; 
• Set time schedules; 
• Prepare regulatory reports; 
• Forward information to the Co-permittees; 
• Arrange for public review; 
• Secure services of consultants as necessary; 
• Implement activities of common interest; 
• Develop/prepare/generate all materials and data common to all Co-

permittees; 
• Update Co-permittees on RWQCB and US Environmental Protection 

Agency (USEPA) regulations; 
• Convene all Management Committee and Subcommittee meetings; 
• Manage the countywide educational program; and 
• Manage the countywide stormwater quality monitoring program 

The Principal Co-permittee has no regulatory authority over the Co-permittees. 

Co-permittees 

Each Co-permittee is responsible for implementing the NPDES Stormwater Program within 
their jurisdiction.  The main responsibility of each Co-permittee includes: 

• Review, approve and comment on budgets, plans, strategies, management 
programs and monitoring programs developed by the Principal Co-
permittee or any subcommittee; 
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• Implement the various stormwater management programs outlined in the 
Permit and the Stormwater Management Plan (SMP) within its jurisdiction; 

• Establish and maintain adequate legal authority; 
• Coordinate among internal department and agencies, as appropriate, to 

facilitate the implementation of the Permit and the SMP; 
• Respond to/or arrange for response to emergency situations, such as 

accidental spills, leaks, illicit discharges/illegal connections, etc., to prevent 
or reduce the discharge of pollutants to the storm drain systems and waters 
of the U.S. within its jurisdiction; 

• Conduct inspections of and perform maintenance on municipal 
infrastructure within its jurisdiction; 

• Take appropriate enforcement actions as necessary within its jurisdictions to 
ensure compliance with applicable ordinances; 

• Conduct and coordinate any surveys and source identification studies 
necessary to identify pollutant sources and drainage areas; 

• Participate in the Management Committee meetings and any subcommittee 
meetings as outlined in the SMP; and 

• Prepare and submit all reports or requests of information to the Principal 
Co-permittee in a timely fashion 

 2.2.2 Agreement for Program Implementation

The agreement supporting VCWPD, County and city cooperation is the Implementation 
Agreement, which established the responsibilities of the Co-permittees with respect to 
compliance with the Permit.  The Implementation Agreement also establishes a funding 
mechanism for individual and shared costs of the NPDES Stormwater Program. 

 2.2.3 NPDES Permit Reporting Requirements

All NPDES submittals are produced under the auspices of the Management Committee and 
subcommittees before submission to the RWQCB. 

2.3 Management Activities 
 2.3.1 Management Framework

USEPA defines a management framework as a lasting process for partners working together.  
It’s a support structure making it easier to coordinate efforts – a structure made of agreed 
upon standard operating procedures, timeliness and for a communicating with each other 
(UESPA, 2002).  In response to additional permit requirements and growing program 
complexity, the Co-permittees began meeting on a more frequent basis.  These discussions are 
ongoing with the intent of reaching consensus on the best Program structure and better define 
roles and responsibilities of the participating agencies.   

NPDES Management Committee 

The NPDES Management Committee is the Principal forum for directing the Program’s 
development and implementation.  This Committee is attended by senior staff from all Co-
permittee agencies and meets monthly to assure Program continuity.  In addition, this 
committee periodically evaluates the need to create ad hoc committees or workgroups as 
required in order to accomplish the objectives of the NPDES Stormwater Program.  
Participation in the NPDES Management Committee is a specific requirement of the Permit. 

Co-permittee participation in the NPDES Management Committee is noted in Figure 2.1. 
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Subcommittees/Work Groups 

The Subcommittee/Work Groups, which are tasked principally with program material 
responsibilities, are: 

• Residential/Public Outreach Subcommittee 
Purpose: To help provide regional consistency and oversight for the 
stormwater public education program efforts 

• Business and Illicit Discharge Control Subcommittee 
Purpose: To oversee the development of the model industrial/commercial and illicit 
discharge/illegal connections programs 

• Planning and Land Development Subcommittee 
Purpose: To help provide regional consistency and oversight for the review and 
conditioning of new development and redevelopment projects. 

• Construction Subcommittee 
Purpose: To oversee the development of model new development and 
construction programs 

• Public Infrastructure Subcommittee 
Purpose: To oversee the development of the model municipal activities 
program and integrate pesticide management, pesticide and fertilizer 
programs 

Co-permittee participation in Subcommittees is noted in Figure 2.2. 

Other Regional Committees/Work Groups 

Many of the Co-permittees additionally participate in various watershed management 
advisory groups.  These groups include: the Santa Clara River Enhancement and Management 
Committee, the Calleguas Creek Watershed Management Committee, the Matilija Dam 
Ecosystem Restoration Study, the Channel Islands Beach Park Action Plan for Improving 
Water Quality, the Malibu Creek Watershed Management Committee, and the Steelhead 
Restoration and Recovery Plan.  These watershed groups focus their activities and discussions 
on watershed specific concerns such as water quality, habitat restoration and flood control, as 
well as short, medium and long-term solutions. 

 2.3.2 Management Framework – Program Implementation

In addition to the countywide and watershed management framework for program 
development, the Co-permittees at a jurisdiction level have formally identified which 
departments have responsibility for implementation of each program elements within their 
jurisdictions.  

2.4 Legal Authority 
 2.4.1 Introduction

The second term Permit required implementation of programs to address runoff from 
commercial, industrial and residential areas to reduce the amount of pollutants to the 
municipal storm drain system.  Central to these programs is the establishment, by each Co-
permittee, of adequate legal authority to control the contribution of pollutants to the municipal 
storm drain system. 
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With the adoption of the second term Permit in 2000, the Co-permittees reviewed and revised 
all applicable ordinances as necessary, verified their legal authority and developed a long-
term strategy for assessing this program element.  The specific tasks necessary to complete 
this included the following: 

• Review the legal authority to enforce permit requirements; 
• Review and revise the grading and erosion control ordinances as needed; 
• Review and revise the water quality ordinances as needed; 
• Review the effectiveness of water quality ordinances on prohibiting 

discharges; 
• Review and revise litter/trash control ordinances as needed; 
• Develop a long-term strategy for assessing the effectiveness of the legal 

authority program component 

 2.4.2 Authority to Control Pollutant Discharges

Although adequate legal authority existed for most potential pollutant discharges at the 
inception of the stormwater program, in 1994, the Co-permittees determined that a Model 
Stormwater Quality Ordinance should be developed to provide a more uniform countywide 
approach and to provide a legal underpinning to the entire Ventura Countywide NPDES 
Stormwater Program. 

Subsequently, all of the Co-permittees adopted largely similar versions of the model 
Stormwater Quality Ordinance.  In addition, each Co-permittee has designated Authorized 
Inspector(s) responsible for enforcing the Ordinance.  The Authorized Inspector(s) is the 
person designated to investigate compliance with, detect violations of and/or take actions 
pursuant to the Ordinance. 

The detection, elimination and enforcement activities undertaken by the Co-permittees during 
2004/05 are described further in Section 8.  In addition to prohibiting non-permitted 
discharges, the Stormwater Quality Ordinance in conjunction with the SQUIMP also provides 
for requiring BMPs in new development and significant redevelopment. 

A Stormwater Quality Ordinance has been adopted in each Co-permittees’ jurisdictions as 
indicated in Table 2.1 Ordinance Adoption Dates. 

2.5 Watershed Protection Stormwater Program Representation 
 2.5.1 Coordination with Regulatory Agencies

The Principal Co-permittee represents the Co-permittees on the California Association of 
Stormwater Quality Agencies (CASQA), the Southern California Coastal Water Research 
Project (SCCWRP), and the California Coalition for Clean Water (CCCW). 

California Association for Stormwater Quality Agencies (CASQA) 

The California Association of Stormwater Quality Agencies (previously California Storm 
Water Quality Task Force) serves as advisory body to the State Water Resources Control 
Board (SWRCB) on stormwater quality program issues.  CASQA is primarily comprised of 
agencies, organizations, businesses and individuals responsible for and/or interested in the 
implementation of municipal stormwater management programs in California.  Since its 
inception in 1989, CASQA has evolved into the leading organization in California dealing 
with stormwater quality issues. 
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Southern California Coastal Water Research Project (SCCWRP) 

The Southern California Coastal Water Research Project (SCCWRP) is a joint powers agency 
focusing on marine environmental research.  SCCWRP’s mission is to gather the necessary 
scientific information so that member agencies can effectively and cost-efficiently protect the 
Southern California marine environment.  In addition, SCCWRP’s mission is to ensure that 
the data it collects and synthesizes effectively reaches decision-makers, scientists and the 
public. 

California Coalition for Clean Water (CCCW) 

The California Coalition for Clean Water (CCCW) is an alliance of local governments and 
public agencies, labor, agriculture, business, housing and development interests working 
together towards the development and implementation of water quality standards that protect 
water quality while balancing economic and social needs of local communities and the State.  
CCCW’s mission is to assist the California Regional Water Quality Control Boards and 
SWRCB to adopt and implement sound water quality standards that reflect the intent and 
spirit of state and federal clean water laws. 

 2.5.2 Coordination with Other Agencies

State and Federal Organizations 

During the second term permit period (2000-2005), the Watershed Protection District 
(VCWPD) participated jointly with sixty five other organizations including state and federal 
regulatory agencies in the SCCWRP coordinated Bight ’03 regional monitoring program.  The 
program has three components: Coastal Ecology, Water Quality and Shoreline Microbiology.  
In addition to a financial contribution to the Bight ’03 program, the District is sponsoring the 
“Quantification of Natural Contributions During Wet and Dry Weather for Derivation of 
Load Allocations and Numeric Targets.”  This two-year project intends to evaluate the water 
quality contributions and properties of stream reaches in undeveloped catchments throughout 
southern California in order to assist environmental managers with load allocations and 
setting appropriate numeric targets.  Of the fourteen study sites, four sampling locations are 
located in Ventura County. 

Southern California Agencies 

Beginning in 2003, VCWPD began participating in the Storm Water Advisory Team (SWAT) 
meetings.  SWAT was created by stormwater-regulated agencies who believed that 
coordination amongst the regulated community would be beneficial to not only providing an 
unified voice to the RWQCB but would also encourage regional consistency in pollution 
prevention efforts.  Meetings are held quarterly and discussions include TMDL development 
and progress, permit negotiations, and regional monitoring opportunities. 

2.6 Fiscal Analysis 
This Section presents a summary of the costs incurred by the Co-permittees in developing, 
implementing and maintaining programs in order to comply with permit requirements and 
includes information on the funding sources used by the Co-permittees.  The total cost to each 
Co-permittee is the sum of shared costs and individual costs. 

 2.6.1 Shared Costs

Shared costs are those that fund activities performed by the Principal Co-permittee under the 
stormwater program’s Implementation Agreement.  Each municipality’s contribution to the 
shared costs is determined by a formula established in the Implementation Agreement.   
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The program management activities handled by the Principal Co-permittee include 
development of model compliance program elements, development and execution of 
intergovernmental agreements, representation of Co-permittees at meetings with other 
organizations, preparation of compliance reports, budgets and program documentation, 
representation of the program before appropriate agencies such as the RWQCB and the 
SWRCB, procurement and subsequent coordination of consultant studies and coordination 
with Co-permittee representatives. 

2004-05 Reporting Period 

The actual-shared cost expenditures for the 2004/05 reporting period were $205,300.  This 
amount represents the monies spent on a consultant contract to investigate alternative funding 
mechanisms, etc. 

 2.6.2 Individual Costs

Individual costs are those incurred by each Co-permittees arising from its jurisdictional 
program implementation and include capital and operation and maintenance costs: 

• Capital Costs - Costs for design and construction of stormwater capital 
projects, including conveyance facilities, structural BMPs, large SW system 
rehabilitation projects as well as equipment purchases that qualify as capital 
purchases; and 

• Operations and Maintenance Costs - Portion of salary and overhead costs 
for personnel assigned to provide stormwater vehicle maintenance as well 
as development of a corporate yard SWPCP, inspection of corporate yards, 
tracking the prohibition of untreated stormwater for hazardous material 
storage and vehicle fueling, repair, and maintenance areas, equipment costs, 
fuel, equipment maintenance, and disposal costs. 

The sum of the capital and operation and maintenance costs is the total cost that each Co-
permittee has incurred individually to meet the permit requirements. 

2004-05 Reporting Period 

In 2004/05 the total cost of the activities undertaken by the Co-permittees implementing the 
stormwater program within their jurisdictions are reported to be: 

• Total Individual Co-permittee Costs  $14,205,276 

This total compares to $10,215,825 in the 2003/04 reporting period. 

2005-06 Reporting Period 

In 2005/06, the total cost of the activities to be undertaken by the Co-permittees implementing 
the countywide stormwater program within their jurisdictions is estimated to be (see Table 
2.2 Agency Annual Budget Update for Stormwater Management Program – Fiscal Year 
2005-06): 

• Total Individual Co-permittee Costs  $15,429,018 

 2.6.3 Fiscal Resources

Each Co-permittee prepares a stormwater budget annually and allocates resources to be 
applied to the stormwater program.  Table 2.2 Agency Annual Budget Update for 
Stormwater Management Program – Fiscal Year 2005-06 presents the projected 
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stormwater budget for each Co-permittee for Fiscal Year 2005/06 and Figure 2.3 presents the 
countywide budget obtained through the Benefit Assessment Program and other sources for 
the stormwater budget. 

As expected, there is some variability between the stormwater program budgets reported by 
the Co-permittees.  This variability is due in part to the accounting practices utilized by each 
Co-permittee and the allocation of activity costs amongst programs implemented by each Co-
permittee. 

In addition, the Co-permittees vary significantly in their jurisdictional area and population 
(see Table 2.3 Ventura County Statistics), which may explain some differences in resources 
dedicated to various program areas.  Yet, a review of the annual budgets produces some 
nominal findings.  In general, Co-permittees with the largest populations tend to have budgets 
greater than the budgets reported by Co-permittees with the smallest populations.  However, 
within the group of cities with the largest populations and within the group with the smallest 
populations, there is still variation in program budgets. 

 2.6.4 Funding Sources

Funding sources to implement the stormwater program, including existing programs that meet 
permit objectives, include both general and specific funds, taxes, maintenance and user fees 
and grants.  Volunteer groups like Surfrider implement some stormwater program elements 
and thus no fiscal value was attributed to these contributions. 

The funding sources used by the Co-permittees include: Watershed Protection District Benefit 
Assessment Program, General Fund, Utility Tax, Separate Tax, Gas Tax, Special District 
Fund, and Others (Sanitation Fee, Fleet Maintenance, Community Services District, Water 
Fund, Grants and Used Oil Recycling Grants).
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Figure 2-1  Co-Permittee Management Committee Meeting Attendance 

100 % 100 %
92 %

10 0% 100 % 100 % 10 0% 10 0% 100 %
9 2%

10 0% 10 0%

0%

20%

40%

60%

80%

100%

120%

Cam
ari

llo

Cou
nty

 of
 Ven

tur
a

Fillm
ore

Moo
rpa

rk
Ojai

Oxn
ard

Port
 H

ue
ne

me

San
 B

ue
na

ve
ntu

ra

San
ta 

Pau
la

Sim
i V

all
ey

Tho
us

an
d O

ak
s

VCW
PD

Pe
rc

en
t A

tte
nd

an
ce

SM P Perfromance Criteria

 

 

 

Figure 2-2  Co-Permittee Subcommittee Meeting Attendance 
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Table 2.1 Ordinance Adoption Dates 

Co-permittees Adopted Date Amendment Date 

Camarillo 3/25/98  

County of Ventura 7/22/97  

Fillmore 12/27/98  

Moorpark 12/3/97  

Ojai 2/9/99  

Oxnard 3/24/98  

Port Hueneme 4/1/98 2/1/01 

San Buenaventura 1/11/99  

Santa Paula 11/16/98  

Simi Valley 7/23/01 4/22/02 

Thousand Oaks 9/14/99  

 

 

Table 2.3 Ventura County Statistics 

Co-permittees Population Area (Sq. Mi.) 

Camarillo 61,746 19.6 

County of Ventura 46,328 10.7 

Fillmore 15,128 2.7 

Moorpark 34,887 19.2 

Ojai 8,097 4.4 

Oxnard 186,122 25.3 

Port Hueneme 22,137 4.3 

San Buenaventura 104,952 21.7 

Santa Paula 29,121 4.6 

Simi Valley 118,793 39.4 

Thousand Oaks 126,081 57.2 
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mittee             

Table 2.2 Agency Annual Budget Update for Stormwater Management Program  - Fiscal Year 2005-2006 

  Item Co-Per

   Camarillo 
County of 
Ventura Fillmore    Moorpark Ojai Oxnard

Port 
Hueneme 

San 
Buenaventura

Santa 
Paula* Simi Valley

Thousand 
Oaks VCWPD 

Principal Co-
Permittee 

I. 
Program 
Management   $149,456 $66,096 $26,000 $45,965 $12,000 $260,523 $25,400 $79,633 $190,200 $139,288 $84,304 $752,387

II. 

Illicit 
Connections/Illicit 
Discharge $39,241 $140,293 $5,000 $20,000 $3,000 $85,058 $8,900 $83,838  $234,900 $92,009 $4,337  

III. 

Development 
Planning/Developme
nt Construction $30,754 $83,977 $26,000 $150,000 $3,000 $91,404 $5,000 $68,487  $20,300 $53,630 $5,308 $22,935

IV. 
Construction 
Inspection Activities $64,311 $228,765 $32,000 $100,000 $5,000 $180,894 $5,000 $165,535  $210,900 $110,212 $13,363 $1,427

V. 
Public Agency 
Activities (PA)                           

V.a. 
PA Operations 
and Maintenance $114,128 $113,459 $25,000 $26,000 $40,800 $467,809 $30,000 $149,079  $305,400 $177,672 $2,759,202  

V.b. 
PA Municipal 
Street Sweeping $227,000 $49,107 $72,000 $110,000 $48,000 $525,000 $63,000 $481,178  $396,900 $571,923 NA1 NA2

V.c. 

PA Fleet and 
Public Agency 
Facilities 
(Corporate 
Yards) $4,310 $37,343 $21,000 $2,000 $2,000 $33,581 $3,500 $9,786  $214,600 $2,925 $53,243  

V.d. 

PA Landscape 
and Recreational 
Facilities $12,158 $6,619 $95,000 $1,000 $35,000 $8,179 $167,600    $1,200 $1,500 NA1 NA2

VI. Capital Costs $107,500 $204 $30,000 $25,000  $390,000 $5,000    $2,693,000      

VII. 
Public Information 
and Participation $13,420 $4,854  $7,100 $2,000 $17,294 $5,000 $52,667  $49,000 $42,540  $266,049

VIII. Monitoring Program $0        $29,144  $8,000  $6,600    $591,183
IX. Other $35,499        $185,998  $18,516  $786,200    $4,012
      Totals $797,777 $730,717 $332,000 $487,065 $150,800 $2,274,884 $318,400 $1,116,719  $5,109,200 $1,191,699 $2,919,757 $1,637,993

  
Percent Benefit 
Assessment 18%              8% 5% 0% 22% 24% 5% 21% 3% 35% 0% 87%

 

  * Note that Santa Paula did not submit Budget annual report data this reporting year.  
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SECTION 3.0 PROGRAM FOR RESIDENTS 

3.0 Program Description 

3.1 Introduction 
Public Education is an essential part of a municipal stormwater program.  Developing 
programs to increase the awareness of and involve the public can be an effective method for 
controlling non-point source pollution.  Emphasizing the relevant impact of stormwater 
pollution to each particular target audience increases the likelihood that the messages will be 
noticed and that the audience will support and participate in program implementation.  When 
a community has a clear idea where the pollution comes from, how it can affect them and 
what they can do to prevent those affects, it will be more likely to support and participate in 
program implementation. 

3.2 Program Development 
During the first and second term permits, the public education program mainly consisted on: 
the development and distribution of public education materials; participation in community 
outreach events such as the Ventura County Fair; school demonstrations; speaking 
engagements; the development of water pollution problem reporting hotline; and coordination 
with other agencies running public information programs such as water districts, sanitation 
districts, fire departments and environmental groups. 

The Co-permittees, in an effort to both gear up for anticipated additional public education 
permit requirements (third term permit due to be re-issued summer 2005) and in appreciation 
that effective educational outreach requires periodic re-tooling, began to evaluate past years’ 
outreach efforts.  The Co-permittees hoped to build upon the many successes of the current 
program and to refine those portions having little impact or utility.  As a starting point of 
discussion, the Co-permittees identified those key elements crucial to establishing a 
successful outreach campaign.  These elements included: 

• Public Awareness Surveys 
• Identification of general and specific goals of the program 
• Identification of target audiences and key messages for those audiences 
• Development of program strategies and plan overview 
• Pollution prevention program “brand name” 
• Development of a model watershed program; and 
• Development of key website materials 

In early 2004, the Co-permittees hired a consultant to perform a telephone survey of county 
residents on their awareness of stormwater issues (Section 3.5).  Based on the survey results, 
the consultant prepared a long-term NPDES public education strategy that aimed to 
effectively educate the public and target subgroups about the effects of stormwater pollution 
and encourage their participation in the protection of surface waters.  The Final Report 
entitled, “Ventura Countywide Stormwater Outreach Implementation Strategy” included a 
comprehensive approach and “tool box” of educational elements to be implemented based 
upon the desired direction of the program. 

In late 2004 the Co-permittees selected a public relations and marketing firm to help the Co-
permittees integrate the telephone survey results and apply its findings into a comprehensive 
countywide outreach message and direction.  The Co-permittees’ plan is to not only impact 
immediate awareness of stormwater pollution, but to lay a foundation that, over time, can help 
establish an environmental ethic in Ventura County residents that will prevent stormwater 
pollution at its source. 
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A scope of work was developed that included: 

• Creation of new logo and slogan to market the stormwater program 
• Audit, revision and development of public education materials 
• Translation of all new countywide outreach materials into Spanish 
• Purchase of high potential, cost effective media and non-media 
• Identification of opportunities to coordinate individual Co-permittee efforts 

with the countywide educational goals and messages 
• Implementation of model watershed education program 

Future efforts may include: 

• Identification of opportunities to reach out to regulatory agencies 
• Development of a methodology for public awareness surveys 
• Development of a model public education/public participation strategy for 

localization at the Co-permittee level 
• Development and implementation of a school education outreach program 
• Development and implementation of restaurant/food facilities outreach 

program materials 
• Development and implementation of automotive facilities outreach program 

materials 
• Development and implementation of industrial facilities outreach program 

materials 

The above elements will be implemented as needed. 

3.3 Program Focus 
The public education program serves as an integral planning tool and presents an overall 
universal formula for developing and implementing various outreach campaigns.  The 
formula can be applied to multi-year comprehensive outreach programs or short-targeted 
outreach activities and will be utilized in the following areas in the upcoming years. 

Following are the four main elements of the stormwater public education program: 

a. Countywide Public Education Program 
This element addresses the sources, pathways and impacts of stormwater pollution 
and provides common-sense BMPs that can be implemented to reduce pollutant 
discharges 

b. Focus on watershed specific water quality problems 
This element enhances regional information to address specific urban water quality 
problems within a watershed such as bacteria levels in Ventura River and nutrients in 
the Santa Clara River watershed. 

c. Focus on particular constituents causing water quality problems countywide 
This element addresses urban chemicals/materials of concern such as pesticides, 
fertilizers, automotive fluids, trash and debris, cleaners, solvents, paints, pool 
chemicals, household hazardous waste, sediment, etc. and provides BMP guidance 
for proper use, clean up and disposal. 

3.4 Program Implementation 
To ensure that a consistent, coordinated effort is disseminated countywide, the Co-permittees 
are relying on the countywide program to serve as the umbrella campaign, which they will 
augment and reinforce with local efforts to address their specific needs, issues and 
requirements.  This synergist program is designed to move the public education program from 
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a scattered approach of sporadic, disconnected efforts, to a consistent, comprehensive and 
coordinated approach that increases the odds of achieving program objectives. 

 3.4.1 Countywide Efforts

The Co-permittees continue to implement their long-term coordinated, multi-media 
countywide municipal NPDES public education outreach campaign.  The year’s efforts 
included the following elements: 

Revision/Development of Countywide Public Education Materials 

The first goal was to review the current public countywide public education materials that 
have been developed and create a plan to identify and develop the additional materials 
necessary to communicate an effective overall pollution prevention message.  Based on this 
review a prioritized list of materials to develop was created.  The prioritization was based 
significantly on the materials already produced and in anticipation of potential future third 
term permit requirements. 

The materials developed during the reporting period include 

• Homeowner Brochure 

• Watershed Focus/Illicit Discharge 

Other educational materials created include a public service announcement, advertising 
artwork, posters and four new print advertisements. 

All materials contain a common look and theme and are recognizable as consistent 
stormwater education materials.  At a minimum, all of the developed and revised program 
materials: 

• Explain the difference between the storm drain and sanitary sewer system 
and describe how water in the storm drain does not receive treatment before 
entering our waterways 

• Focus on specific pollution-causing behaviors and addressed them directly 
and individually, to increase the likelihood of changing those behaviors and 
reducing pollution 

• Emphasize the relevant impact of stormwater pollution to the target 
audience 

• Include a positive alternative to pollution-causing behaviors 
• Tailor the personality, focus and depth or program messages appropriately 

for each audience and venue 
• Facilitate a local and regional stormwater theme and look 
• Include the countywide stormwater public outreach logo 

During the reporting period, the public education consultant worked on translating the 
materials into Spanish.  Drafts of the translated materials will be available in the upcoming 
year (2005-06). 

Development of a Media Outreach Plan 

In order to support the countywide public education program, the Co-permittees developed 
and implemented a strategic media relations campaign to reach a selected target groups with 
sufficient frequency to measurably increase their knowledge and measurably change their 
behavior. 
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The media plan included the following criteria: 

• Use targeted ad placement.  Place print ads in sections or features that have 
a high probability of being read by the target audience 

• Take advantage of seasonal behaviors and activities.  Schedule paid media 
and non-media activities to coincide with the seasonal nature of certain 
behaviors and activities associated with stormwater pollution 

• Use geographic targeting.  Focus paid media and non-media activity in 
areas that have a particular relevance 

• Take advantage of media spill from neighboring programs.  Plan and 
schedule paid media to take advantage of media reaching Ventura County 
from neighboring programs, particularly Los Angeles, Orange and Santa 
Barbara counties.  Coordinate paid media and non-media activities to 
maximize their impact and effectiveness 

• Identify the expected number of impressions that may be achieved for each 
event 

1. Print Advertising 

During the reporting period, the Co-permittees purchased 3 full-page advertisements in local 
newspapers and magazines.  The print ads show a storm drain clearly marked with a “Drains 
to Ocean” and depicts a variety of sea life that are impacted by anything discharged down the 
storm drain.  The following is a list of the publications in which the ad appeared: 

• Two full-page, full-color advertisement in the Sunday Ventura County Star 
• A full-page ad in the Living Here Magazine 
 

Table 3.1 Print Advertising Impressions provides a summary of the impressions created by 
the countywide print advertising campaign.  Impressions for all print advertising are provided 
and total over 350,000. 

In order to be effective, a media outreach campaign must reach a majority of the selected 
target groups with sufficient frequency to measurably increase their knowledge and 
measurably change their behavior.  Table 3.2 Radio Advertising Impressions shows that the 
countywide radio advertising campaign created a total of 857,100 impressions during the 
reporting period.  Figure 3-3 shows the impressions created by the Co-permittees, in addition, 
to the countywide advertising campaign, they total 3,909,036 impressions during the reporting 
period.  Figure 3-4 shows the impressions created by both the advertising campaign and the 
Co-permittees, they total 5,603,234 impressions during the reporting period. 

Since the media outreach campaign targeted the general public and Ventura County has a 
population of approximately 750,000 people it was estimated that in order to be successful the 
campaign should make approximately 2.25 million impressions.  This also correlates with the 
permit requirement to deliver a minimum of 2.1 million impressions within Ventura County.  
The campaign delivered more than 2.6 times the required amount and therefore, it can be 
concluded that the media outreach campaign was indeed effective. 

Development of a Non-Media Outreach Plan 

A cost effective and strategic non-media outreach plan was developed and implemented in 
order to support the Ventura Countywide NPDES Stormwater Program’s public education 
efforts and compliment the advertising media outreach.  As defined here, “non-media 
outreach” refers to activities that are free or low cost media advertisements.  Combined with 
paid advertising, the free or low cost outreach efforts will reach selected target audiences with 
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sufficient frequency to increase their awareness and motivate them to change their polluting 
behaviors. 

Program development consisted of: 

• Survey of free media – The Co-permittees identified what types of media 
outlets they have available for the countywide public education campaign 
such as cable access channels or bus shelter advertising space 

• Development and Implementation of a Countywide Non-Media Outreach 
Plan 

The key non-media outreach opportunities identified for implementation include: 

1. Outreach through Co-permittees 

Based on the results and analysis of the 2004 telephone survey of County residents, the 
following non-media outreach elements were identified for implementation: 

a. Billing Inserts 
Billing inserts provide an excellent means of communication with customers and 
pollution prevention messages are very pertinent to water, trash and sanitation 
activities.  Many Co-permittees bill residents and businesses for utility services such 
as water and trash. 

For example, the City of Thousand Oaks included a billing insert in over 30,000 
municipal trash bills to promote several programs that reduce stormwater pollution: 
Coastal Cleanup Day; Free Landfill Disposal Day; Household Hazardous Waste 
Collection Days; and Free Electronic Recycling. 

b. Newsletter Articles 
The majority of the Co-permittees have a newsletter and/or website that provide 
information to residents and businesses.  Several Co-permittees (cities of Camarillo, 
Moorpark and Port Hueneme) have included stormwater quality issues in their city 
newsletters and/or websites.  In addition, some Co-permittees (City of Thousand 
Oaks and the County of Ventura) have published articles in the Ventura County 
Star’s Eye on the Environment.  The articles appeared in the Sunday edition that 
boasts a readership of 256,000.  Some of the articles addressed specific events such 
as Coastal Cleanup Day, and all of them taught the reader how to prevent stormwater 
pollution. 

c. Artwork 
All artwork developed by the consultant has been made available to the Co-
permittees for their use.  Co-permittees are encouraged to use the artwork on outdoor 
locations such as bus shelters, streetlight banners or as decals for municipal vehicles. 

d. Video PSAs 
The City of Ventura has begun work on stormwater educational videos targeting 
their residents to be aired on local cable television.  The City has offered to make 
these videos available to the other Co-permittees for use on their local television 
stations, if applicable. 

2. Outreach through Utilities 

Major utilities that are separate from city-run utilities were contacted.  These companies 
include, but are not limited to, Southern California Edison, The Gas Company and various 
water districts. 
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a. Billing inserts and newsletter articles 
Independent utilities, including water districts, trash haulers, gas companies and 
electric companies were contacted to explain the importance of this program and to 
ask for their assistance in including information with their billings.  Some utilities 
also have newsletters for customers, in which information could be included.  The 
placement of billing inserts and newsletters is in the process of being secured. 

3. Outreach through Businesses 

Companies are often willing to reduce rates of offer free services to public agencies 
promoting public service announcements. 

a. Theater PSAs 
In addition to providing discounted rates, Century theaters displayed an on-screen 
stormwater slide at the downtown Ventura theater.  This slide was created as part of 
an environmental awareness series that runs prior to the previews at the movie 
theater.  Other Co-permittees plan to use this slide in their local theaters next permit 
year. 

b. Cable PSAs 
All of the cable systems in Ventura County offered in-kind value for the Ventura 
Countywide NPDES Stormwater Program.  The PSA will run for six weeks during 
the next reporting period on Cox, Time Warner, ComCast on A&E, TLC, ESPN and 
Galavision. 

c. Newspaper PSAs 
The Ventura County Star offered space at a reduced price for the Ventura 
Countywide NPDES Stormwater Program. 

d. Point-of-purchase 
Working with businesses such as pet stores, home improvement stores and auto 
supply stores is a highly effective and cost-efficient means of communicating with 
the program’s pollution prevention messages to its target audiences.  Partnerships 
with PetSmart, PETCO, Home Depot, Lowe’s, Orchard Supply Hardware, Pep Boys 
and Kragen are under development. 

In addition, the City of Oxnard developed and implemented their highly successful public 
outreach program in coordination with Home Depot.  The City continues to supply Home 
Depot with Pollution Prevention Fact Sheets that are placed in the paint aisles and garden 
center.  These fact sheets detail basic techniques and methods that homeowners can 
incorporate in their home improvement projects to prevent stormwater pollution.  The fact 
sheets include tear sheets that local residents could remove and take home as friendly 
reminders of how easily they can help to better their environment.  This proactive outreach by 
the City of Oxnard is to be commended. 

All brochures, fact sheets, billing inserts, newsletter articles and other information produced 
for the non-media outreach program will include an illicit discharge reporting phone number, 
the Program’s web address (www.vcstormwater.org) and the countywide stormwater public 
outreach logo to increase awareness and fit into the look and theme of the overall program. 

Unlike the media plan, the non-media plan does not allow the opportunity to anticipate 
impressions before they occur.  Because the non-media activities rely on cooperation from 
other entities (cities, businesses, etc.) rather than paying for a known service, there is no 
guarantee what will occur.  For example, giving a newsletter article to the several utilities 
does not guarantee that they will all use it.  Therefore, the number of impressions will not be 
known until after an event has occurred.  Impressions made will be tracked based on 
distribution numbers, attendance figures and other information where applicable (i.e., traffic 
statistics for streetlight banners).  This information will be reported as available. 
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School Education Outreach Program 

Educating schoolchildren about stormwater and urban runoff pollution is critical to the long-
term success of the Ventura Countywide NPDES Stormwater Program.  Today’s children are 
tomorrow’s adults, and the earlier they learn about protecting the environment, the less likely 
they will be as adults to engage in pollution causing behaviors.  Children can also share 
information they learn in school with their parents and other relatives.  Children are excellent 
“watchdogs” when it comes to their parents’ activities and they are likely to try to correct a 
parent’s polluting behavior. 

In order to facilitate the acceptance of the public education program materials in schools 
throughout Ventura County, partnerships with existing school programs and organizations 
were sought.  The first task in developing these partnerships was to identify and prioritize the 
existing school education programs within Ventura County.  The prioritization was based on 
meeting California’s educational standards while reaching out to the largest number of 
students in a cost-effective manner. 

Over the five-year permit term various meetings took place with representatives from various 
educational programs and agencies throughout Ventura County. 

The Countywide Program has provided stormwater and pollution prevention information 
through the following programs: 

• CREEC Network 
• Los Angeles Times in Education Program 
• Water Education for Teachers (Project WET) 

1. CREEC Network 

The California Regional Environmental Education Community (CREEC) Network is an 
educational project whose mission is: To develop a communication network, which provides 
educators with access to high quality environmental education resources to enhance 
environmental literacy of California students. 

In May 2003, CREEC published the Ventura County Strategic Plan for Environmental 
Education.  The Plan seeks to create a transportable model for a strategic plan to identify 
opportunities and needs for both youth and general public environmental education.  It 
identifies the needs of changing population, assesses the current condition of environmental 
education in the County, and proposes strategic recommendations and action steps toward 
meeting identified needs and gaps in service. 

The Plan is based on both qualitative fieldwork and quantitative analysis.  The 
recommendations generated in the Plan are derived from multiple research methods including, 
a survey of 72 environmental education providers in Ventura County, a literature review of 
the ‘inputs’ of successful environmental education programs, focus groups with members of 
the Latino community, community non-environmental leaders, youth and environmental 
education providers, teach interviews, and a demographics analysis. 

VCWPD from 2002-04 participated in CREEC’s Strategic Committee meetings and assisted 
its efforts through financial support.  The Co-permittees hope to continue to foster CREEC’s 
mission and find avenues where its products can be applied in Ventura County schools. 

2. Los Angeles Times in Education Program 

Since 1996, the Ventura Countywide Stormwater Quality Management Program has worked 
in concert with the Los Angeles Times to target school age children for education on 
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stormwater water quality through the Times in Education (TIE) program.  This cooperative 
program incorporates California State Science Framework concepts and activities, which 
support goals outlined in the National Geography Standards.  The program includes 
stormwater educational materials that are used in conjunction with the Los Angeles Times 
newspaper to educate grades 5-12 on water quality issues and their impact on the local 
environmental and human health. 

One of the added benefits of this kind of real-world study unit is that students easily find ways 
to apply new knowledge in their everyday lives and will gain increased interest in recycling, 
conservation and preservation of the environment.  In addition, this program provides students 
the opportunity to work together as a team to design and implement an environmental project 
that will demonstrate their understanding and extend their learning. 

Beginning with fifty classrooms in 1996, this program has expanded to reach over 20,000 
students countywide.  The Co-permittees should be commended for implementing such an 
innovative and cost-efficient program targeting the next generation of county residents. 

3. Water Education for Teachers (Project WET) 

Project WET is an international, interdisciplinary water science and education program for 
formal and non-formal educators of K-12 students.  Each state has a coordinating agency and 
in California, the Water Education Foundation organizes the network of formal and non-
formal educators who use the program as part of their professional responsibilities.  The goal 
of the Project WET program is to facilitate and promote the awareness, appreciation, 
knowledge and stewardship of water resources through the development and dissemination of 
classroom-ready teaching aids and the establishment of state-sponsored Project WET 
programs. 

Over the past six years, the Water Education Foundation (WEF) has provided more than 350 
workshops to approximately 4,000 educators, who estimate that they have contact with close 
to three million students.  Project WET was one of the top-rated programs by the State 
Department of Education and the State Department of Water Resources.  In addition, all 
Project WET lessons are correlated to the State Department of Education’s Curriculum 
Standards, increasing its ease of use by teachers. 

The Project WET Curriculum and Activity Guide is a collection of innovative, 
interdisciplinary activities that are hands-on, easy to use and fun.  Project WET includes many 
activities on pollution prevention including, “Amazing Water,” “Macro invertebrate 
Mayhem,” “A Rainy Day Hike,” and “Sum of the Parts.”  Based on the goals and objectives 
of the Public Education Program, Project WET has developed curriculum specific to non-
point source pollution and stormwater pollution. 

Project WET is a cost-effective way for the Co-permittees to access high water quality 
education and meet educational outreach goals.  WET uses the “train the trainer” model of 
education to magnify outreach efforts.  WET can assist the Co-permittees in organizing 
educator workshops, which can be run either by Project WET facilitators or Ventura County 
teachers who have been trained by WET. 

VCWPD has begun to explore integrating this impressive program into the Co-permittees 
educational efforts.  Future efforts could include Co-permittee training, as well as, qualified 
teachers and interested parties by Project WET facilitators.  The Co-permittees are excited 
with this approach, which can introduce additional curriculum to classrooms on important 
stormwater pollution prevention and watershed management specific to Ventura County. 
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 3.4.2 Principal Co-permittee Efforts

The Principal Co-permittee conducted a number of countywide public education efforts on 
behalf of the Co-permittees.  These efforts included: 

• Providing brochures, booklets, stickers, pencils, bookmarks, and posters to 
Co-permittees, the general public, businesses and other agencies 

• Management of the countywide stormwater website 
(www.vcstormwater.org) which provides general stormwater information, 
contact information to report illicit discharges, construction BMPs, Storm 
Water Pollution Prevention Plan templates, and Clean Business Fact Sheets 

• Participation in various workshops and seminars addressing stormwater 
management issues: 
- Association of Water Agencies for Ventura County Breakfast Series 
- California Water Environment Association (CWEA) 
- Calleguas Creek Watershed Management Plan meetings 
- California Coalition for Clean Water (CCCW) 
- Malibu Creek WMC/TMDL meetings 
- Regional Water Quality Control Board Public Workshop on an Order 

to Conditionally Waive Waste Discharge Requirements for Discharges 
from Irrigated Lands 

- Southern California Coastal Water Research Project (SCCWRP) 
- State Water Resources Control Board Listening Session regarding Re-

issuance of NPDES Permit for Discharges of Stormwater associated 
with Industrial Activities 

- State Water Resources Control Board Listening Session regarding 
Draft Policy for Implementation of the Stormwater Program 

- State of the Bay Progress and Challenges Conference/Santa Monica 
Bay Restoration Commission 

- StormCon 2004 Conference 
• Coordination of Public Participation Meetings 

- Stormwater Quality Urban Impact Management Training Workshop 
- Oxnard West Drain Public Workshop 

• Coordination of the Public Education Program 

 3.4.3 Watershed Specific Public Education

During the first and second term permit, the watershed education program element mainly 
consisted of the development and distribution of public and business education materials.  In 
order to provide a more strategic direction, as well as recommendations to the Co-permittees, 
including watershed groups and cities, during the third term permit (expected adoption July 
2005), the watershed program will be more formally developed as an element of the public 
education program. 

The model watershed program will increase public awareness about the concept of 
watersheds, specific pollutants of concern (primarily bacteria and toxicity – pesticides), their 
sources and the solutions.  The program will integrate all of the elements of the countywide 
program while focusing on the specific geography and water quality issues of the area and 
address the impacts of watershed residents on the local water quality and the benefits of 
implementing best management practices. 
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 3.4.4 Pollutant Specific Public Education

During the first and second term permits, the pollutant specific education program element 
mainly consisted of the development and distribution of brochures and fact sheets.  Pollutant 
specific education materials developed included the following: 

1. “What’s the Scoop? Tips for a healthy pet and a healthier environment” Flyer – 
Developed to educate pet owners on the connection between pet wastes carried down 
gutters and storm drains and bacterial pollution, which can contribute to beach closures.  
In addition the flyer emphasizes pollution prevention practices, such as carrying a 
pooper-scooper or plastic bag to pick up pet waste and properly dispose to the sanitary 
sewer or place in a designated receptacle.  Co-permittees distribute these flyers at pet 
stores, veterinary offices and at outreach events.  The flyer has been a big success and is 
published in both English and Spanish. 

2. “Who’s Keeping an Eye on Manure?” Poster and Tear Sheets – In recent years, it has 
become apparent that stable facilities have the potential to contribute pollutants to local 
waterways.  The City of San Buenaventura spearheaded an effort to educate both 
commercial and private stable facilities on stable practices and their potential to impact 
water quality.  The issues raised by the City of San Buenaventura were quickly 
recognized as important concerns countywide.  Soon, after VCWPD in coordination with 
the City of San Buenaventura began developing a poster, which addresses stable practices 
for manure management and provides suggestions on how to minimize pollutants 
entering local waterways.  VCWPD and the City of San Buenaventura with the 
cooperation of the Natural Resource Conservation Service, the RWQCB and the Ventura 
County Environmental & Energy Resources Department (EERD) finalized the language 
and format of the poster with a summary tear sheet that can be removed by interested 
parties. 

The Co-permittees have distributed countywide these posters to appropriate businesses 
including feed dealers, horse stables/training facilities, feed mill equipment and supplies, 
riding apparel and equipment, horse show locations, horse breeders, riding academies and 
equine veterinary offices. 

 3.4.5 Public Reporting

Each Co-permittee has identified staff that serves as the contact person(s) for public reporting 
of clogged catch basin inlets and illicit discharges/dumping.  Designated contact staff was 
provided relevant stormwater quality information, including program activities and 
preventative stormwater pollution control information.  Contact information is updated as 
necessary and published in the government pages of the local phone book and other 
appropriate locations.  In addition, this information is posted on the Program’s website at 
www.vcstormwater.org. 

Table 3.3 Public Reporting lists the Co-permittees contacts for reporting clogged catch basin 
inlets and illicit discharges/dumping. 
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Table 3.3 Public Reporting 

Principal Co-permittee 
Ventura County Watershed Protection District 

805/650-4064 
 

Co-permittees 

City of Camarillo 805/388-5338 

County of Ventura 805/650-4064 

City of Fillmore 805/217-7792 

City of Moorpark 805/517-6253 

City of Ojai 805/640-2560 

City of Oxnard 805/488-3517 

City of Port Hueneme 805/986-6556 

City of San Buenaventura 805/652-4584 

City of Santa Paula 805/933-4256 

City of Simi Valley 805/583-6462 

City of Thousand Oaks 805/449-2400 

 

3.4.6 Stencil Program 

3.4.6.a Curb Inlet Stenciling 

As required by the Permit, most Co-permittees have completed labeling or marking the curb 
inlets to their entire storm drain system.  During the reporting period, some Co-permittees 
maintained their inlet signs by reapplying stencils/markers as they wore out and applying 
stencils/markers to new inlets as they were installed.  Figure 3-1 depicts the progress the Co-
permittees have made in their efforts to install and maintain their signs. 

The percentage of inlets signed to date meets the performance criteria established in the SMP 
for all Co-permittees.  Signs at curb inlets have varying useful lives due to the materials from 
which they are constructed (e.g., paint, thermoplastic), their position (e.g., on top of curb, on 
face of curb), and wear factors (e.g., traffic, street sweeping, sunlight).  As a result, the Co-
permittees have different programs to maintain curb inlet signage within their respective 
jurisdictions.  Some Co-permittees replace a portion of their signs each year whereas others 
re-sign all inlets every few years.  Regardless of the specific inlet signage practice, all Co-
permittees understand the importance of signage to the education component of their program 
and are committed to installation and maintenance of signage that meets both the educational 
goal of the program as well as the 90% performance criteria set forth in the SMP. 
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Figure 3-1 Stencil Program - Storm Drain Inlet

 

3.4.6.b Access Points to Designated Creeks & other water bodies 

In addition to the Storm Drain Inlet Stenciling Program, the Co-permittees were required to 
designate appropriate access points to the creeks and channels within their jurisdiction for the 
placement of signs with prohibitive language to discourage illegal dumping.  This permit 
requirement was a new element added to the Resident Program and required a significant 
commitment of time and resources.  Each Co-permittee was responsible for designating the 
appropriate access points to creeks and channels within their jurisdiction, which required 
some field verification and mapping.  This program element also required in some cases, the 
cooperation between the City and special districts outside the City’s jurisdiction. 

Figure 3-2 depicts the progress the Co-permittees have made in their efforts to post their 
signs at appropriate access points to creeks and channels.  A review of Figure 3-2 shows that 
all the Co-permittees met the performance criteria that 90% of the designated public access 
points be posted with signs regarding the prohibition of illegal dumpings. 
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Figure 3-2 Stencil Program -  Access Points to Designated Creeks and Channels

 
* - The designated public access areas to creeks within the City are under the jurisdiction of the Conejo Recreation 

and Parks District. 
 

3.4.7 Local Community Outreach Efforts 

Each of the Co-permittees organized community-oriented outreach events, training and other 
activities on stormwater quality within their jurisdiction.  The Co-permittees emphasized the 
importance of using environmentally safe practices at home and work to prevent stormwater 
pollution.  Outreach efforts included one-on-one, small group learning activities and other 
media to deliver a stormwater message that educates and informs the general public. 

The Co-permittees utilized a variety of outreach methods, including: 

• Presentations at schools, community groups or public events 
• Contests for students 
• Staffed and non-staffed displays at public events 
• Staffed interactive display with TidePool Cruiser 
• Newspaper articles/advertisements 
• Brochures 
• Utility bill inserts/mailers 
• Stormwater websites 
• Television/Radio announcements 
• Mobile Satellite City Hall 101 events (City of Oxnard) 
• “Hermie the Hermit Crab” Environmental Play for second graders 
• Sponsored stream and beach cleanup events 
• Movie Theater On-screen slides 
• Promotional Give-aways 

Figure 3-3 indicates the number of educational contacts made by the Co-permittees at local 
community outreach events/activities during this reporting period. 
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Figure 3-3 Local Community Outreach Efforts

 

3.5 Public Awareness Surveys 
In an effort to better understand the public’s awareness regarding water quality issues, the Co-
permittees have conducted several surveys.  The surveys incorporated a number of questions 
relating to pesticide, herbicide and fertilizer use, the sewer and storm drain system and the 
public’s overall awareness of the countywide public outreach campaign.  The results may 
assist the stormwater program managers in determining how effective the program has been 
and help focus future efforts and resources. 

 3.5.1 1996 Ventura County Stormwater Survey 

In late 1996, GLS Research was contracted by VCWPD to conduct a public education survey 
on behalf of the Ventura Countywide NPDES Stormwater Program.  The survey consisted of 
26 questions seeking information on the public’s perception regarding stormwater.  For this 
telephone survey, random samples of 400 Ventura County adults were interviewed over the 
period December 5-8, 1996.  The margin of error for the study is plus or minus five percent at 
a 95% confidence level.  In addition, the questionnaire was translated into Spanish and 
bilingual interviewers were available to conduct the interview with respondents who prefer to 
speak in Spanish.  The interview took on average about 15 minutes to complete. 

FINDINGS 

In general, the survey showed a population that is relatively aware of and concerned about 
stormwater pollution and is very willing to take additional action to help prevent stormwater 
pollution if it knew what to do.  More than half of the population admits that it does not know 
what to do to prevent pollution from going down storm drains, but 81% said it would take 
such action if it knew what to do. 

The actions that people seemed most willing to take would be to increase motor oil recycling 
and to keep dirt and litter out of gutters.  While concern about possible harm to animal 
habitats or marine life is important to people, the key motivator appears to be concern about 
human health impacts, either from swimming in local waters or eating fish caught there. 
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More detail follows: 

• 52% said that pollution of the ocean and local beaches was a serious 
problem.  For comparison, recent studies in Los Angeles County showed 
that 74% felt that ocean pollution was a serious problem and 66% in Santa 
Clara County felt pollution of the San Francisco Bay was a serious problem. 

• 55% say that the ocean off Ventura County is more polluted now “than it 
was a few years ago,” with just 7% who say such pollution is improving. 

• More than a third (65%) have seen or heard something lately about storm 
drain systems 

• Only a third know that storm drains and sewers are separate 
• But a majority (57%) knew that stormwater is not treated before being 

discharged 
• Almost everyone (87%) know that it is illegal to throw anything in the 

storm drains 
• High level of recognition of the stormwater education stencil: fully 57% 

said they have seen the “Don’t Dump, Drains to Ocean” stencil 
• 57% felt that “people littering” was a major source of ocean pollution 
• 53% felt that “wastes from industry” was a major source of pollution 
• 46% felt that effluent from sewage treatment plants was a major source of 

pollution 
• 81% felt that it is a very serious problem if motor oil ends up in storm 

drains and 79% felt that paint in storm drains was a serious problem.  These 
are both about 10 percentage points lower than the concern about these 
items found in the LA County study. 

• Concern about the problem of stormwater pollution is near ubiquitous.  
Fully 74% said it was “very important” to them to “help prevent trash and 
pollution from going down storm drains.” 

• What concerns people the most about knowing that stormwater goes 
untreated into the ocean is clearly the effect upon human health.  47% said 
that their biggest concern was that people could get sick from swimming in 
polluted water. 

• Fully half the population agrees that they don’t know what they “personally 
can do to prevent pollution from going down storm drains.” 

• The most useful sources for information for Ventura County residents are 
television advertisements (56% said these were a “very useful” source) and 
newspaper articles (54%). 

Based on these findings, the Co-permittees focused on highlighting local Household 
Hazardous Waste Recycling events and other activities that residents could adopt that would 
prevent stormwater pollution (dry cleaning methods, proper disposal of pet waste, etc.)  In 
addition, the Co-permittees began running full color stormwater ads in local newspapers and 
magazines. 

 3.5.2 Ventura County Fair Surveys 

The annual Ventura Countywide Fair presents a wonderful opportunity for the Co-permittees 
to interact with residents and provide information on the Countywide Stormwater 
Management Program.  The Co-permittees have used a variety of educational tools at the Fair 
including the Pollution Prevention House and the TidePool Cruiser.  The Pollution Prevention 
House is an interactive walk-through display that addresses stormwater pollution prevention, 
recycling, pest management and water conservation practices.  The TidePool Cruiser is a 
mobile unit that includes an up-close view of the storm drain, a marine touch tank and a 
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general store that makes the connection between what is placed in the storm drain and its 
impact on marine life.   

In addition to providing Fair attendees an opportunity to learn first hand about water quality 
and pollution prevention strategies, the Co-permittees distributed surveys on stormwater 
issues.   

Event Year No. of people surveyed 

County Fair 1997 1,318 

County Fair 2001 3,000 

County Fair 2002 3,243 

County Fair 2003 4,897 

 

Since these surveys do not represent a random sample of county residents, the Co-permittees 
could not perform a scientific analysis of the results.  However, the surveys can serve as an 
indicator of how effective the outreach program is performing.  For example, in 1997 thirty 
percent of those surveyed believed that stormwater runoff was treated prior to being 
discharged to local arroyos, creeks, lakes, rivers and ultimately the ocean.  In 2003, this 
percent of misunderstanding dropped to 6%.  This dramatic improvement in understanding (in 
just six years!) of the stormdrain system underscores the hard work and dedication of the Co-
permittees to educate county residents. 

 3.5.3 LA Times in Education Survey

As part of the successful Times in Education program, teachers were surveyed on the 
effectiveness and usefulness of the program in their classrooms.  Many teachers use this 
program in multiple classes reaching a larger set of school children. 

In 2000, a total of 130 classrooms with approximately 6,200 students were included in this 
program.  The following cities, with corresponding numbers of teachers and classrooms 
participating, were represented: 

City No. of Teachers No. of Classrooms 

Camarillo 9 12 

Carpinteria 2 4 

Moorpark 5 8 

Oak Park 1 1 

Oxnard 32 39 

Port Hueneme 2 4 

San Buenaventura 25 31 

Simi Valley 8 12 

Thousand Oaks 14 19 

 

Although only 8 evaluations were received from the participating teachers, it conforms to the 
regional average of 6-8% return on evaluations for other similar programs. 
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A summary of the evaluations follows: 

• 8 surveys returned 
• Participation resulted from ad, free guide and papers 
• Prior to participation, the number one reason for participating was a desire 

to increase student’s awareness of environmental issues 
• Teaching materials received high marks (with 75% of those surveyed giving 

the materials a rank of 4 or 5 (with five being the highest score) 
• Most common remark regarding materials: tie more activities to state 

standards 
• Most common student reaction to program: excited about the variety of 

activities and enjoyed searching the newspaper 
• Most common parent feedback: thought it was a good idea, liked the 

reinforcement of the material with homework assignments 
• Most useful student activities: scavenger hunts and editorials 
• Project management information received good marks with 63% of those 

surveyed giving the materials a rank of 4 or 5 (with five being the highest 
score) 

• 50% of those surveyed did do class environmental projects 
• Most common reason for not participating: time limitation 

As a result of these findings, the Co-permittees made additional modifications to the program 
curriculum to better address water quality issues.  In addition, extra effort was made to tie the 
program to the California State Science Framework concepts and activities.  The following 
year 2001-02 saw a significant increase in countywide participation with a total of 21,300 
students (a 340% increase). 

 3.5.4 2004 Ventura County Stormwater Survey 

In July 2004, VCWPD enlisted Pat Davis Design Group to conduct a study of public attitudes 
among residents of Ventura County regarding issues related to stormwater quality and storm 
drains.  The goals of the study were to provide empirical data that will direct public outreach 
campaign efforts to reduce storm drain pollution and increase public awareness of stormwater 
issues.  In addition, the Co-permittees designed the survey as a follow-up to the 1996 survey 
so that an evaluation of the program’s progress could be made. 

Specific objectives of the study included: 

• Measure the current level of concern regarding pollution of local ocean, 
creek, lake and stream waters and compare with those from the 1996 survey 

• Explore attitudes about and knowledge of the stormwater system, which 
will provide information than can be compared with similar information 
from 1996 and then used as a future baseline for measuring the 
effectiveness of stormwater education efforts in Ventura County 

• Identify actions that residents would be willing to take to help reduce 
stormwater pollution 

• Identify key messages, and means for delivering those messages, that will 
help encourage people to prevent stormwater pollution 

• Identify particular target audiences for this public education effort 

For this telephone survey, random samples of 400 Ventura County adults were interviewed 
over the period June 2-6, 2004.  A random-digit-dial method was used to select households.  
Only adult respondents age 18 and over who reside in Ventura County were included.  The 
interview took about 11 minutes.  The questionnaire was translated into Spanish and bilingual 
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interviewers were available to conduct the interview with respondents who prefer to speak in 
Spanish.  In total, 31 surveys were conducted in Spanish. 

The margin of error was plus or minus 5% at the 95% level of confidence.  The results were 
compared to those found in a research study conducted in December 1996.  The study was 
conducted by a different research firm but employed a similar methodology.  While similar 
wording was used where possible or appropriate, questions were streamlined to bring the 
interview down from 15 to 11 minutes. 

The survey resulted in two key findings: 

• Firstly, those residents who are currently performing one of the four 
pollution preventative measures were among the most likely to have 
answered at least one storm drain question incorrectly, which makes a 
pertinent point.  While educating residents on how the storm drain system 
works is a good idea, understanding is not a mandatory precursor to 
adopting stormwater pollution prevention actions.  Therefore, a two-prong 
approach was recommended for the outreach program.  The first goal is to 
incite and educate residents on what pollution prevention measures are 
effective and how easy they are to implement.  The second goal is to inform 
and educate residents on storm drain function and watershed terminology.  
The dual purposes of this campaign would function separately and 
simultaneously. 

• Secondly, Ventura County residents appear to be unaware of what qualifies 
as stormwater pollution prevention.  Of those residents who said that they 
do not know how to prevent stormwater pollution, 61% indicated that they 
would be willing to take more action to prevent stormwater pollution, 
including one of the four pollution prevention measures offered in the 
survey.  This is significant because it indicated that many don’t realize it’s 
as simple to prevent stormwater pollution as one of the four pollution 
prevention measures mentioned, namely: sweeping up debris, using non-
toxic substances, proper disposal of cigarettes or picking up litter.  It is 
recommended that an outreach campaign slogan that focuses on the fact that 
it really is just that simple. 

In total, the survey results indicated that Ventura County residents understand the importance 
of pollution prevention measures.  In fact, the number of residents performing preventative 
activities has more than doubled since 1996.  As such, the current existing campaign for 
public awareness has been effective and should be continued and expanded to ensure the 
number of participants grows each year. 

 3.5.5 Future Program Effectiveness Assessments

During 2004-05, the Co-permittees obtained consultant assistance to review the approach, 
methodology and results of the Fair surveys, LA Times in Education survey, and the 1996 and 
2004 Ventura County Stormwater Survey.  It was determined that the development of an 
approach and methodology for future Ventura County public awareness surveys was 
paramount to ensure that the program’s public awareness surveys are effective and able to 
measure changes in knowledge and behavior.  As a result, the Co-permittees will develop a 
new survey to be implemented in the next permit term (expected to begin July 2005).  This 
Public Awareness Survey will serve as a baseline in which changes in public knowledge, 
behaviors and public opinion will be measured. 
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3.6 Five Year Permit Summary of Program Accomplishments 
 3.6.1 Coastal Cleanup Day 

California Coastal Cleanup Day is the premier volunteer event focused 
on the marine environment in the country.  On this day, more than 
40,000 volunteers turn out to over 700 cleanup sites statewide to 
conduct what has been hailed by the Guinness Book of World Records 
as “the largest garbage collection.”  Since the program started in 1985, 
over 552,000 Californians have removed more than 8.5 million pounds 
of debris from our state’s shorelines and coast.  When combined with 
the International Coastal Cleanup organized by the Ocean 
Conservancy and taking place on the same day, California Coastal 
Cleanup Day becomes part of one of the largest volunteer events of 
the year. 

Coastal Cleanup Day is the highlight of the California Coastal 
Commission’s year round “Adopt-a-Beach” program and takes place 
every year on the third Saturday of September.  Coming at the end of 
the summer beach season and right near the start of the school year, 
Coastal Cleanup Day is a great way for families, students, service 
groups and neighbors to join together, take care of our fragile marine environment, show 
community support for our shared natural resources, learn about the impacts of marine debris 
and how we can prevent them and to have fun! 

Coastal Cleanup Day Poster 

Beginning in 1996, the Co-permittees have participated in this extremely successful statewide 
Coastal Cleanup Day.  This annual event has been an excellent opportunity for volunteers to 
help clean and beautify local beaches and inland waterways.  Over the past nine years, the Co-
permittees have worked hard to encourage more volunteer participation in addition to 
targeting additional beach and inland areas for cleanup.  Table 3.4 Coastal Cleanup 
Activities shows the Co-permittees efforts over the past five years in Ventura County. 

 

Table 3.4 Coastal Cleanup Activities 

Year No. of Sites No. of 
Volunteers 

Pounds of 
Trash 

Removed 

Pounds of 
Recyclables 

Removed 

2000-01 12 beaches & 
7 inland 

waterways 

1,650 17,158 3,689 

2001-02 12 beaches & 
7 inland 

waterways 

1,794 17,640 4,099 

2002-03 12 beaches & 
7 inland 

waterways 

1,938 18,122 4,510 

2003-04 12 beaches & 
7 inland 

waterways 

2,210 15,002 2,575 

2004-05 12 beaches & 
7 inland 

waterways 

2220 14,632 1,919 
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This reporting year, Coastal Cleanup Day took place on September 18, 2004.  The Co-
permittees continue to expand the scope and success of the event by increasing the number of 
beach and inland waterways cleaned and encouraging additional volunteer turnout.  The event 
included a total of 2220 of volunteers and the removal of a total 14,632 pounds of trash and 
1,919 pounds of recyclables. 

This volunteer program continues to be a huge success, not only in cleaning local sensitive 
environments but also in creating a heightened awareness on proper trash disposal and its 
benefit to stormwater quality. 

 3.6.2 Radio Script Campaign 

Since 1999, the Co-permittees have held a radio script contest targeted to countywide middle 
school children.  This contest has been held every other year and encouraged students to write 
scripts concerning stormwater pollution prevention for public service announcements.  Of 
those scripts submitted, typically the top ten are selected based on their clarity of message and 
depth of information provide.  These scripts are then recorded by the students for distribution 
on local radio stations. 

Winning scripts are aired as part of the Countywide Radio Script Campaign to educate local 
residents on the importance of stormwater pollution prevention.  The campaign is aired twice 
a year (Fall/Spring).  In addition, some of the scripts are aired on local television stations 
during the same months, including local cable television channels.  In an effort to reach the 
widest audience possible, the Co-permittees utilize six radio stations (including one Spanish 
language) and 15 television stations that serve a large, mixed population (including one sport 
network channel). 

 3.6.3 Pet Waste Program 

The Pet Waste Program was developed and implemented in 1999 by the Co-permittees to 
educate pet owners on pet waste contributions of bacterial contamination to the ocean and 
streams.  The first year of the program, the Co-permittees installed 75 dispensers and ordered 
170,400 pet waste bags to dispose of pet waste in public areas.  This program has been a huge 
success with the demand for more dispensers and pet waste bags growing annually. 

This past year, VCWPD purchased an additional 482,400 pet waste bags for Co-permittee 
use.  Due to the high demand in key locations, some Co-permittees have purchased additional 
pet waste bags (543,600) to keep dispensers stocked all year long for a total of 1,026,000. 

As part of the Pet Waste Program, VCWPD developed and distributed a pet waste flyer, 
entitled “What’s the Scoop?” which provides pet owners with tips for a healthy pet and a 
healthier environment.  Co-permittees distribute these flyers at pet stores, veterinary offices 
and at outreach events. 

 3.6.4 Ventura County Fair 

The annual Ventura Countywide Fair presents a wonderful opportunity for the Co-permittees 
to interact with residents and provide information on the Countywide Stormwater 
Management Program.  Since the beginning of the program, the Co-permittees have 
participated in this annual event.  Over time the sophistication and depth of information 
provided to fair attendees has evolved.   

In 1994, the Co-permittees designed a display and created informational materials with an eye 
to showing a coordinated, consistent message about stormwater pollution prevention 
throughout the county.  The display was an 8’x8’ free-standing assembly and contained 
enlarged photos that show the detrimental effects of stormwater pollution.  The display also 
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included information on how to prevent stormwater pollution, and examples of stormwater 
stencils used throughout the county. 

In August 1994, the Co-permittees took the display to the Ventura Countywide Fair, which 
drew more than 247,000 people.  Co-permittees took turns staffing the display and handing 
out materials for all 12 days of the fair.  Materials contributed by the Co-permittees included 
bookmarks, fact sheets, and children’s coloring sheets, a “Curbside Recycling” brochure, 
“Household Hazardous Waste Guide” and “Let’s Learn about Recycling” coloring book. 

In 1998, the Co-permittees in coordination with the Ventura County Solid Waste Department 
and a grant from the California Integrated Waste Management Board developed and 
constructed the “Pollution Prevention House.”  This interactive walk-through display was 
designed to teach residents how they can prevent pollution around their homes.  The House 
was unveiled at a County Board of Supervisors meeting, and made its public debut at the 
County Fair. 

Over the years, the House was updated and revised to reflect new permit requirements and 
included: the proper disposal of litter, green waste, pet waste, proper vehicle maintenance, 
lawn care, and water conservation practices.  The Co-permittees also found the House to be a 
highly effective educational tool in elementary schools. 

Most recently, the Co-permittees showcased the TidePool Cruiser at the Fair.  This mobile 
unit shows an up-close view of the storm drain, a marine touch tank and a general store that 
makes the connection between what is placed in the storm drain and its impact on marine life.  
In addition solutions are provided and suggestions made on how one can reduce pollution 
from littering beaches and fouling local rivers, streams and the ocean. 

 3.6.5 Ventura County Science Fair 

The Ventura County Science Fair is an annual event, where fifth through twelfth grade 
students can participate in a countywide competition for the best science project in their age 
group.  As Principal Co-permittee, VCWPD coordinates the participation of the Co-permittees 
as judges in this event.  Since 1996, the Co-permittees have selected three student projects for 
a special category Stormwater Quality Award.  The projects are selected based on their 
relevancy to stormwater issues and level of understanding of stormwater on water quality. 

 3.6.6 TidePool Cruiser 

In 2003, the Co-permittees showcased the TidePool 
Cruiser at the Ventura County Fair.  This mobile unit 
shows an up-close view of the storm drain, a marine 
touch tank and a general store that makes the 
connection between what is placed in the storm drain 
and its impact on marine life.   

TidePool Cruiser at County Fair 

Due to the great success of the cruiser at the Fair, the 
Co-permittees began utilizing the TidePool Cruiser in 
their elementary school educational outreach efforts.  
This program is designed to teach children (and by 
extension their parents) about the hazards of non-
point source stormwater pollution.  In an innovative, 
hands-on and exciting manner participants learn of 
the connection between the introduction of 
pollutants through the storm drain system and their 
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impact on the marine environment.  For this reporting period, the City of Camarillo sponsored 
the TidePool Cruiser at 7 elementary schools, Coastal Cleanup Day and local Community 
Science Day events. 

 3.6.7 City Corps Storm Drain Keeper Program 

In an effort to improve water quality and the aesthetics of local waterways, VCWPD, the 
Harbor Department and the cities of Oxnard and Port Hueneme entered into an agreement 
with Oxnard City Corps to maintain Oxnard West Drain, “J” Street Drain and Oxnard 
Industrial Drain.  Oxnard City Corps is a program that seeks at-risk youth within Oxnard and 
provides them with needed job skills.  Money from Supplemental Environment Program 
(SEP) funds was utilized to form the Storm Drain Keeper Program. 

The program’s primary activities focused upon: continuous patrolling of open channel storm 
drains and removal of trash, excess sediment, vegetation and graffiti from the storm drains.  In 
addition, City Corps members document and categorize the trash and debris removed from the 
channels. 

City Corps staff also met with staff from VCWPD, the Harbor Department and the cities of 
Oxnard and Port Hueneme on a monthly basis for safety, technical and educational training. 

On-going analysis of the amount and type of trash and debris removed has provided 
opportunities to develop additional source control measures and public outreach programs.  
The Storm Drain Keeper Program has been a huge success not only in reducing the amount of 
trash and debris entering receiving waters but also in educating local residents on stormwater 
quality issues and concerns. 

3.6.8 Solid Waste Collection/Recycling 

The Co-permittees have solid waste collection programs for public, residential, commercial 
and industrial areas.  The Co-permittees recognize that the public needs encouragement to 
properly dispose of their trash and educated in order to understand that the storm drain is not a 
waste receptacle.  The Co-permittees conduct education outreach through a variety of 
methods including community newsletters, radio and television public service 
announcements, brochures and utility bill inserts.  Many Co-permittees have combined 
recycling, litter control and hazardous materials disposal messages. 

3.6.9 Household Hazardous Waste Collection 

Household Hazardous Waste Events 

During the reporting period, the City of Simi Valley 
held eleven Household Hazardous Waste Collection 
events, where over 175,000 pounds of hazardous 
material was prevented from entering the environment.  
In addition, Simi Valley distributed 1,674 brochures 
on BMPs and other general stormwater pollution 
prevention messages to HHW participants.  The City 
of San Buenaventura also held four citywide HHW 
collection events, with approximately 1,000 residents 
participating. 

HHW Items Collected 

Likewise, the City of Thousand Oaks held monthly 
HHW collection events, which provided a safe, legal 
and convenient disposal service to 3,400 residents, 
and resulted in the removal of 325,000 pounds of 

3-22 



SECTION 3.0 PROGRAM FOR RESIDENTS 

toxic materials.  For this reporting period the City also expanded their material list to accept 
computers and needles/syringes.  Additionally, Thousand Oaks served 55 small businesses 
and provided a 50% discount on their disposal costs.  This program gives local business 
owners an inexpensive and legal option for their disposal needs. 

Oil Recycling 

All of the Co-permittees and the County’s Environmental and Energy Resources Department 
(EERD) currently implement used oil recycling programs.  These programs involve 
comprehensive public outreach including television and newspaper advertising, displays at 
community events and the distribution, at no cost to residents, of used oil containers.  In 
addition, some Co-permittees also conduct household hazardous round-ups or drop off events 
for their residents. 

3.6.10 Trail Days 

The Conejo Open Space Conservation Agency in a joint effort with the VCWPD coordinates 
a yearly hike down the Wildwood Park trail inviting fifth grade students to learn about 
watersheds, aquatic pollution and local habitats.  Students are exposed over two days to the 
natural environment to learn first hand the interconnection between the health of the 
environment and its impact on local fauna and flora.  VCWPD and City of Thousand Oaks 
representatives have participated as trail leaders and educational presenters during this annual 
event, conducting a total of 20 hikes through the park and its environs over the past four 
years. 

 3.6.11 Sea Education Adventure Program 

For this reporting period, the City of Oxnard provided fifth graders tours of the City’s 
Wetlands and Wastewater Treatment Plan as part of the Sea Education Adventure Program.  
The program’s main emphasis is ocean preservation and environmental stewardship through 
awareness and education beginning at the local middle-school level.  To this end, the program 
is committed to provide environmental educational field trips to students in an effort to make 
them aware of the vital role they play in safeguarding this fragile ecosystem for future 
generations. 

 3.6.12 Mobile Satellite City Hall Events

For this reporting period, the City of Oxnard held its second annual Mobile Satellite City Hall 
event.  This event brings together city departments/divisions representatives, CWEP Staff 
Task Force, City Council Members, City Manager office representatives, Neighborhood 
Council Executive Boards, residents, the business community and County Service Providers 
in an effort to improve communication between local governing agencies, address areas of 
concern, support neighborhood efforts to create beauty and pride and expand resident’s 
environmental involvement within their communities. 

3.6.13 City Quarterly Newsletter 

In an effort to further educate residents on stormwater pollution prevention, several Co-
permittees have begun including stormwater related articles in their local city’s newsletters.  
These articles highlight pollution prevention tips and local water quality projects made on 
their behalf to improve the local environment.  The cities of Camarillo, Moorpark and Port 
Hueneme should be commended for this innovative endeavor to use additional tools to 
provide stormwater education and pollution prevention techniques. 
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 3.6.14 Volunteer Programs 

Several Co-permittees have established volunteer programs to address stormwater and water 
quality issues.  For example, the City of Camarillo has continued their successful household 
hazardous waste disposal program, where residents can dispose of their waste at city 
collection events held one weekend a month.  Additionally, the City of Port Hueneme has 
developed an “Adopt a Storm Drain” Program, which allows individuals to select an area of 
interest and help the local environment by periodically cleaning a storm drain(s). 

The City of Santa Paula held its second annual Santa Paula Beautiful Event on October 23, 
2004.  This clean up event targets local streets, parks, parkways and public open spaces.  
Approximately 450 volunteers helped remove 16.27 tons of trash that left alone would have 
been flushed with the first winter’s storms into the Santa Clara River. 

The City of San Buenaventura continues to implement their “Partners in Programs for a 
Beautiful Ventura” program where committed volunteers work together to collect trash along 
the beach.  This program offers the unique opportunity for one-on-one interaction between 
local residents and city representatives.  The City continues to stress environmental 
stewardship and pollution prevention measures to their residents with very positive results. 

The City of Simi Valley continues to implement its annual “Neighborhood Council Arroyo 
Cleanup Event”.  This cleanup event is held in addition to the City’s annual participation in 
Coastal Cleanup and is a huge success with local volunteers demonstrating more ownership 
and responsibility for their local environment and waterways.  For this reporting period, 250 
volunteers participated to remove over 16,000 pounds of waste, including an abandoned car!  
Simi Valley’s efforts to continuously encourage volunteer clean up events is to be 
commended. 

In addition, the City of Thousand Oaks, through its Community Enhancement Program has 
awarded over $45,000 to non-profit groups for various projects including several creek 
cleanup events.  Grantees included the Conejo Valley Botanic Garden and the Community 
Garden/Avenue of the Flowers who, as part of their programs, educate the public about 
gardening to prevent soil erosion. 

This program also funded the City’s participation in the Adopt-a-Highway program where 
more than 7 tons of litter from twelve freeway ramps was collected.  This progressive and 
innovative program also provides free dumpsters to qualifying neighborhoods.  In 2004, over 
8,000 residents participated in 79 Neighborhood Clean Up events.  As a result a total of 519 
tons of trash and green waste was collected and kept out of the storm drain system. This 
program is especially noteworthy for it not only removes unsightly and offensive trash but 
also provides an easy way for residents to dispose of unwanted items and discourage the illicit 
dumping of trash. 

These activities and programs underscore the Co-permittees commitment to water quality and 
to effect change and improvement in the streams, rivers and channels of Ventura County. 

 

Table 3-1 Print Advertising Impressions 

Newspaper Date Countywide Impressions 

Living Here Magazine November 7, 2004 132,000 

Sunday Ventura County Star March 20, 2005 110,239 

Sunday Ventura County Star March 27, 2005 110,239 
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Table 3-2 Radio Advertising Impressions 

Radio Date Countywide Impressions 

KHAY, KVEN November 22 - 28, 2004 292,200 

KCAQ, KOCP Feb. 28 – March 6, 2005 188,300 

KCAQ, KOCP May 16 – 22, 2005 188,300 

KCAQ, KOCP June 6 –12, 2005 188,300 
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Figure 3-4  Countywide Outreach Efforts
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Total Countywide Impressions = 5,603,234 
 
County Population = 753,392 

 

Countywide Public Educational Materials Developed During Reporting Period 

Public Education Item 

Homeowner BMP Brochure 

Watershed/Illicit Discharge Brochure 
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4.0 Program Description 

4.1 Introduction 
The requirement to implement an Industrial/Commercial Business Program is based on two 
primary objectives set forth in the Federal Clean Water Act amendments of 1987, which 
established the framework for regulating stormwater discharges from municipal, industrial 
and construction activities under the NPDES system: 

• Effectively prohibit non-stormwater discharges (unless NPDES permitted, 
specifically exempted, or proven to not be a significant source of pollutants) 

• Reduce the discharge of pollutants from storm drainage systems to the 
maximum extent practicable (MEP) 

The permit names specific groups of facilities that must be included in the 
Industrial/Commercial Business Program.  These groups of facilities include: 

• Commercial Facilities – automotive service and food service facilities 
• USEPA Phase I Facilities 

In the State of California, Phase I Facilities are regulated under the State General Industrial 
Stormwater Permit (General Industrial Permit).  The State Water Resources Control Board 
(SWRCB) and the nine Regional Boards are responsible for enforcing the General Industrial 
Permit. 

4.2 Program Development 
To meet this statutory objective the Co-permittees attend a Business and Illicit 
Discharge/Illegal Connection Subcommittee meeting to coordinate and implement a 
comprehensive program to control pollutants in stormwater discharges to municipal systems 
from targeted and commercial facilities.  The Subcommittee is comprised of representatives 
of the Co-permittee cities and other municipal staff from various departments (Environmental 
Health, Environmental Services and Wastewater Services). 

Each Co-permittee has implemented an Industrial/Commercial Business Program, which 
includes the following components to meet the goals and objectives of the program: 

• Tracking Critical Sources 
• Inspecting Critical Sources 
• Ensuring compliance at industrial and commercial facilities that are critical 

sources of pollutants in stormwater 

4.3 Program Implementation 
The Industrial/Commercial Business Program provides a framework and a process for each 
Co-permittee to develop its own commercial/industrial program consistent with permit and 
SMP requirements.  Key program components include: 

• Pollution Prevention 
• Source Identification and Facility Inventory 
• Prioritization for Inspection 
• Implementation of Best Management Practices 
• Site Education/Inspections 
• Enforcement 
• Non-compliant Industrial Site Identification and Regional Board 

Notification Procedures 
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• Program Reporting 

For this reporting period, the Co-permittees report the following data: 

 4.3.1 Business Community Site Education/Inspection Program

The goal of the site education/inspection program is to confirm that stormwater Best 
Management Practices (BMPs) are effectively implemented in compliance with State law, 
County and municipal ordinances and the SQUIMP.  During site visits, the Co-permittees: 

• Consulted with a representative of the facility to explain applicable 
stormwater regulations 

• Distributed and discussed applicable BMP and educational materials 
• Conducted a site walk-through to inspect for evidence of illicit discharges, 

prevention BMPs, and stormwater quality management education programs 
for employees 

Figure 4-1 shows the total number of targeted automotive service facilities and the total 
number visited within each Co-permittee’s jurisdiction.  Figure 4-2 shows the total number of 
food service facilities targeted and the total number visited within each Co-permittee’s 
jurisdiction. 
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Figure 4-1 Industrial/Commercial Business Facilities Visited (Automotive)

  * Note that several Co-permittees did not target Automotive Service Facilities for inspections this permit year. 
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Figure 4-2 Industrial/Commercial Business Faclities Visited (Food Service)

  * Note that several Co-permittees did not target Food Service Facilities for inspections this permit year.   

 

Upon examining Figure 4-1, it becomes clear that in some cases the number of facilities 
visited exceed the number of targeted for inspection.  This situation may result from multiple 
site visits to some facilities, which could occur for a number of reasons, such as deliberate 
multiple visits and multiple visits resulting from changes in facility ownership.  Note that the 
data reflects the number of facilities visited in this reporting period only, the first year of a 
two-year performance criterion. 

During site visits, Co-permittee inspection staff met with the business owner/manager to 
review the objectives of the inspection, and then performed a walk-through of the facility.  
Inspection results were discussed with the business owner/manager.  In the event a Co-
permittee determined that a facility required additional BMPs, the Co-permittee provided their 
recommendations to the facility owner/manager.  Source control BMPs were preferred and 
recommended as a first step in BMP implementation before requiring the facility to 
implement costly structural BMPs.  In addition, inspection staff informed facilities of their 
responsibility to prevent pollutant discharges even if the recommended BMP is unsuccessful. 

Whenever evidence of an illicit discharge was found, facilities were scheduled for follow-up 
visits within six months of the inspection.  If continued stormwater violations were found, 
another visit was scheduled and/or enforcement actions initiated.  Enforcement actions may 
include any of the following: Warning Notice, Notice of Violation(s), Administrative Civil 
Liability actions and monetary fines. 

In addition, the Co-permittees maintain a database of inspected automotive and food service 
facilities that includes the following information for each facility: 

• Name of Facility 
• Site Address 
• Applicable SIC Code(s) 
• NPDES Permit Coverage 
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• SWPPP Availability 
• Facility Contact 

A print out of the Co-permittees’ database is attached in Appendix 1.  The Co-permittees 
annually update the database with their activities for the current reporting period and provide 
a copy to the RWQCB in the Annual Report. 

 4.3.2 Targeted Business Outreach Program based on Pollutants of Concern

Individually, the Co-permittees recognize the 
importance of targeting potential critical sources of 
pollution and have concentrated their efforts on 
businesses with the greatest potential to contribute 
known Pollutants of Concern (ammonia, bacteria, 
etc.).  Businesses that have recently been targeted 
for education and outreach include agriculture and 
agriculture-related facilities, commercial equestrian 
stable facilities, car washes, and mobile businesses 
(vehicle detailers and concrete pumpers). 

This year the RWQCB developed a tentative 
Conditional Waiver for Discharges from Irrigated 
Land.  Several regulatory initiatives precipitated 
this update, including Senate Bill 390, the 2004 
Policy for Implementation and Enforcement of the 
Non-point Source Pollution Control Program and TMDL and other watershed studies 
showing the impact of agricultural activities to water quality in Calleguas Creek and other 
water bodies in Ventura County.  Conditional Waivers for Irrigated Lands have been adopted 
by the RWQCB, Central Coast (Region 3) and the Regional Board, Central Valley (Region 5). 

Site Inspection 

The tentative Conditional Waiver for the Los Angeles Region requires dischargers to comply 
individually with the waiver conditions or participate in a group that complies with the waiver 
conditions.  The key provisions for the waiver require dischargers to: 

• Submit a Notice of Intent to Comply or participate in a group intending to 
comply with the Conditions of the Conditional Waiver 

• Conduct wet and dry weather monitoring of discharge or receiving water 
• Develop a water quality management plan 
• Implement best management practices in accordance with approved water 

quality management plans 
• Submit annual reports for monitoring and the water quality management 

plan 

The Co-permittees participated in a RWQCB public workshop on March 3, 2005.  The 
RWQCB was asked to review and provide direction to staff to make appropriate revisions to 
the tentative conditional waiver.  Workshop participants were also provided the opportunity to 
present oral comments.  The RWQCB will consider formal action on the conditional waiver at 
a later date. 

In addition, the Co-permittees have established lines of communication with the agricultural 
community and are participating in several watershed coalitions with agricultural interest to 
develop and implement monitoring programs.  The Co-permittees look forward to 
participating in any future workshops and/or educational outreach efforts aimed at the 
agriculture community. 
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The City of Camarillo in a continuation of its efforts with mobile cleaners enlisted fourteen 
new mobile detail businesses to sign “stormwater regulation acknowledgements”.  The City of 
Thousand Oaks also educated and inspected mobile businesses as time permitted during their 
normal inspection duties.  In addition, the City of Oxnard used their city business license 
database to identify potential pollutant sources not previously targeted and performed detailed 
inspections where appropriate. 

The City of Simi Valley concentrated on car washes (fixed facilities), equestrian waste 
education, and required Stormwater Pollution Control Plan (SWPCP) from various facilities 
in an effort to control POCs.  During this reporting period, Simi Valley performed over 800 
commercial and industrial inspections/contacts addressing stormwater issues and POCs.  In 
addition, the City required SWPCPs from all auto and food service facilities and designated 
industrial facilities. 

 4.3.3 General Industrial Permit Facility Site Visit Program

The Permit requires each Co-permittee to identify 
industrial/commercial facilities potentially subject to the 
General Industrial Permit and target these facilities for 
education and outreach.  Targeted facilities include 
wastewater treatment plants, landfills, large transportation 
yards and airports that may be publicly-owned by Co-
permittees, but does not include public facilities such as 
municipal maintenance yards that may contain industrial 
types of activity.  Co-permittee-owned facilities are not 
subject to the Industrial/Commercial Business Program.  
Requirements for these public facilities are discussed in 
the Program for Public Agency Activities.  Inspection and 
enforcement of the General Industrial Permit is 
accomplished by the permitting agency, the State or 
RWQCB. 

Site Inspection 

Co-permittees use a variety of methods to create their lists of facilities subject to this program 
element.  Some of the resources used to facilitate identifying facilities included: 

• State Water Resources Control Board (SWRCB) database of facilities 
covered by the General Industrial Permit 

• Hazardous materials inventories maintained by fire or environmental health 
departments 

• List of facilities subject to local wastewater utility’s industrial pretreatment 
programs 

• City business license records 
• Commercially available business listings (e.g., the Dun & Bradstreet 

database) 
• Telephone book business listings 
• Non-filers database 
• Letters/Use surveys/Mailer with response requested/checklist, etc. 

Once the list of facilities was compiled, the Co-permittees implemented an education outreach 
effort that provided an introduction of stormwater pollution prevention to these business 
owners/operators. 

The Co-permittees continue to strongly believe that most business representatives are 
conscientious and want to do the right thing environmentally, once they are made aware of 
what they need to do and how easy compliance can be achieved with simple changes.  An 
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informational site visit, in which an agency representative walks the site with the facility 
owner/operator and provides information about stormwater requirements and BMPs, has 
proven to be an effective approach for education and outreach. 

In addition to the Co-permittees’ efforts, the RWQCB has performed a number of industrial 
site inspections in Ventura County and this has greatly increased the number of facilities that 
were exposed to stormwater regulations and requirements.  The RWQCB has also indicated 
an interest in coordinating with VCWPD to host an educational training workshop on the 
General Industrial Permit and its requirements in the near future.  The Co-permittees look 
forward to this opportunity to work with RWQCB staff and provide additional stormwater 
education to the business community. 

Due to the efforts of the Co-permittees last reporting period, many of the facilities targeted 
through this program have applied for permit coverage and have developed and implemented 
Storm Water Pollution Prevention Plans (SWPPPs). 

Figure 4-3 shows the total number of facilities targeted for an outreach contact and how many 
were provided educational materials within each Co-permittee’s jurisdiction.  Note that the 
data reflect the number of facilities contacted in this reporting period only, the first year of a 
two-year performance criterion. 

 

Figure 4-3 Industrial/Commercial Busniess Facilities Visited (potentially subject to 
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  * Note that several Co-permittees did not target Industrial Facilities for inspections this permit year.   
 

In addition, the Co-permittees maintain a database of targeted industrial facilities potentially 
subject to the General Industrial Permit.  This database includes the following information for 
each facility: 

• Name of Facility 
• Site Address 
• Applicable SIC Code(s) 
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• NPDES Permit Coverage 
• SWPPP Availability 
• Facility Contact 

A print out of the Co-permittees’ database is attached in Appendix 1.  The Co-permittees 
annually update the database with their activities for the current reporting year and provide a 
copy to the RWQCB in the Annual Report. 

 4.3.4 Stormwater Quality Staff Training

Each Co-permittee identified inspection staff and other personnel for training based on the 
type of stormwater quality management and pollution issues that they might encounter during 
the performance of their regular inspections or daily activities.  Targeted staff may include 
those who perform inspection activities as part of the HAZMAT, Environmental Health and 
Wastewater Pretreatment Programs as well as staff who may respond to questions from the 
public or industrial/commercial businesses. 

Staff was trained in a manner that provided adequate knowledge for effective business 
inspections, enforcement, and answering questions from the public or industrial/commercial 
operators.  Training included a variety of forums, from informal “tailgate” meetings, to formal 
classroom training, and self-guided training methods.  In addition, Co-permittee 
industrial/commercial staff training included appropriate information on the prevention, 
detection and investigation of illicit discharges and illegal connections (ID/IC).  See Section 8 
for more information regarding ID/IC training. 

During this reporting period, the Co-permittees trained 57 inspection staff in stormwater 
pollution prevention.  Figure 4-4 depicts the number of staff trained in the program area for 
each Co-permittee.  All of the Co-permittees exceeded the performance criterion established 
in the SMP and trained more than the required 90% of targeted employees. 

 

100%

100%

100% 100%

100%100%

100%

100% 100%
100%100%

0

5

10

15

20

25

30

Cam
ari

llo

Cou
nty

 of
 Ven

tur
a

Fillm
ore

Moo
rpa

rk
Ojai

Oxn
ard

Port
 H

ue
ne

me

San
 Bue

na
ve

ntu
ra

San
ta 

Pau
la

Sim
i V

all
ey

Tho
us

an
d O

ak
s

Total Number Targeted

Total Number Trained

N
um

be
r o

f S
ta

ff 
Ta

rg
et

ed
/T

ra
in

ed

Figure 4-4 Industrial/Commercial Business Inspection Staff Trained
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4.4 Five Year Permit Summary of Program Accomplishments 
 4.4.1 Development of Clean Business Fact Sheets 

During the 2002-03 reporting period, the Co-permittees focused on maximizing their 
stormwater message by targeting those business activities that have the highest potential to 
contribute pollutants to the storm drain system.  The Co-permittees sought to provide 
additional information and guidance to the business community on practical solutions for 
stormwater pollution prevention in those areas/activities that can be most problematic. 

The Co-permittees developed a series of Clean Business Program Fact Sheets, which 
addressed the following topics and activities: 

• Building & Grounds Maintenance 
• Building Repair, Remodeling & Construction 
• Maintenance & Cleaning of Floors and Outside Impervious Surfaces 
• Materials Loading, Unloading & Storage 
• Vehicle & Equipment Fueling 
• Vehicle & Equipment Washing and Cleaning 
• Waste Management & Disposal 
• Waste Recycling & Disposal Reference Guide 

These fact sheets have been posted on the Program’s website (www.vcstormwater.org).   

 4.4.2 Coordination with EHD for countywide consistency 

The Co-permittees continued to emphasize consistency among inspection programs, both in 
terms of requirements and procedures countywide.  The Co-permittees appreciate the 
importance of providing a “level playing field” for the business community and of requiring 
compliance in a similar, and clear manner.  In order to facilitate countywide consistency, the 
Co-permittees met regularly to discuss coordination of efforts and strategies for the inspection 
program at the Business & Illicit Discharge/Illegal Connection Subcommittee.  As a part of 
this effort the Co-permittees encouraged the participation of the County of Ventura 
Environmental Health Department (EHD) in these discussions and to provide comments and 
guidance in the development of educational materials. 

EHD plays an important role in the Co-permittees’ efforts to inspect and assure compliance 
with stormwater regulations in the business community countywide.  EHD conducts 
stormwater inspections of automotive service facilities on the behalf of several Co-permittees, 
and also performs the County unincorporated program for food service inspections.  
Implementation of these program elements required the Co-permittees to spend significant 
time and resources on communication, coordination and comprehensive training, both for Co-
permittee staff as well as EHD inspection staff. 

Although the Co-permittees need the flexibility to develop inspection programs that are 
appropriate for local conditions, the Co-permittees have worked hard to incorporate similar 
baseline elements in their individual programs.  To define these baseline elements, the Co-
permittees will continue to discuss standards and approaches for conducting inspection 
activities.  The Co-permittees will continue to work on coordination and providing the 
business community of Ventura County a fair and congruent inspection program. 

 4.4.3 Joint Industrial Site Inspections 

Beginning in the 2003-04 reporting period, VCWPD in coordination with the RWQCB, 
targeted several state permitted industrial sites for a joint inspection program.  With recent 
regulatory changes that require Co-permittees to visit and educate industrial operators these 
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facilities are now subject to several layers of regulation.  The Co-permittees recognize the 
potential for problems with these facilities being subjected to different inspection agencies 
and the likelihood of industrial operators receiving different direction and feedback on how to 
best implement stormwater pollution prevention measures and meet state permit compliance.  
In order to avoid this situation and ensure continued countywide consistency with respect to 
BMP selection and implementation, VCWPD staff with RWQCB inspectors visited several 
state permitted industrial facilities for joint inspections.  These inspections provided both 
VCWPD and the RWQCB an opportunity to see the other in action and the chance to discuss 
at length their style, method and primary concerns at industrial facilities. 

The results of these joint inspections were discussed in detail at Business & Illicit 
Discharge/Illegal Connection Subcommittee meetings where the Co-permittees were able to 
evaluate the best way to not only ensure a consistent countywide approach but also the best 
method for streamlining the regulatory process for the industrial community.  These 
discussions are on-going with the Co-permittees committed to protecting stormwater quality 
in Ventura County and implementing an inspection program that is efficient and responsive to 
the industrial business community. 

 4.4.4 Automotive BMP Poster 

The Co-permittees have long recognized that automotive service facilities have the potential 
to be a critical likely source of pollutants.  During the 2001-02 reporting period, the Co-
permittees developed a BMP poster targeting automobile service facilities and other 
businesses that perform similar activities.  The poster provides guidance on material storage, 
treatment requirements, operating procedures and structural controls that prevent or reduce 
water pollution.  During stormwater inspections, the Co-permittees distributed the new posters 
as an educational tool for the automotive service facilities to post in their work bays. 

 4.4.5 Educational Brochure for Industrial Facilities 

During the 2001-02 reporting period, the Business & Illicit Discharge/Illegal Connection 
Subcommittee formed a small work group to develop an educational brochure for the General 
Industrial Permit Facility Site Visit Program.  The work group spent considerable time and 
effort collecting information on the state’s permit and closely examined what other 
municipalities has done to educate industrial facilities.   

The work group consolidated this information and developed a tri-fold brochure that included 
the following specific requirements of the General Industrial Permit: 

• Facilities subject to the General Industrial Permit must file a Notice of 
Intent (NOI) with the SWRCB 

• A Storm Water Pollution Prevention Plan (SWPPP) must be developed and 
available on site 

In addition, the Co-permittees provided information on prohibited discharges, illicit 
discharges, preventative methods for controlling illicit discharges, what to do in the event of 
an illicit discharge and penalties that can be assessed for non-compliance.  These brochures 
were distributed during site visits and all total the Co-permittees provided educational 
material to 946 industrial facilities countywide that first year of the General Industrial Permit 
Facility Site Visit Program. 

 4.4.6 Pool Maintenance Guidance Fact Sheet 

During the 2002-03 reporting period, the Co-permittees in coordination with the Ventura 
County Environmental Health Department (EHD), revised the Pool Maintenance Guidance 
Fact Sheet to reflect recent changes in Health Codes and more appropriate Best Management 
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Practices (BMPs).  The fact sheet provides pollution prevention tips for both the homeowner 
and pool service professional.  The fact sheets were made available at the EHD public 
counter, Co-permittee offices and other appropriate venues. 

 4.4.7 City of Oxnard Outreach to Carpet Cleaners 

As a follow up to prior annual reports identifying carpet-cleaning businesses as frequent illicit 
dischargers, the City of Oxnard engaged in educational outreach activities that were designed 
to promote environmental awareness and sound stormwater pollution prevention practices to 
this business community.  A list of carpet cleaning businesses was created using the City 
database.  During the 2003-04 reporting period, these businesses were contacted by phone, 
and then sent a letter inviting them to attend a water quality workshop.  Of the twenty-eight 
businesses contacted, ten attended, bringing much of their staff.  The workshop consisted of a 
comprehensive PowerPoint presentation designed to educate the business owners and 
employees on their potential to generate waste and the impact on surface water quality and 
biota.  The training focused on the implementation of effective best management practices 
(BMPs) to prevent the discharge of non-storm water pollutants into the City’s storm drain 
system and receiving water bodies. 
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5.0 Program Description 

5.1 Introduction 
The Co-permittees have developed and implemented a Program for Planning and Land 
Development that addresses the planning of development projects.  This program describes 
the minimum standards that the Co-permittees are to follow to implement their own 
development planning programs in compliance with the Permit.  The term “development 
project” as used in this Program encompasses those projects that are subject to a planning and 
permitting review/process by a Co-permittee.  A development project includes any 
construction, rehabilitation, redevelopment or reconstruction of any public and private 
residential project, industrial, commercial, retail and other non-residential projects, including 
public agency projects. 

5.2 Program Development 
In an effort to assure that appropriate post-construction BMPs are included in priority 
planning development and redevelopment project plans and designs, the Co-permittees have 
identified the following objectives: 

• Minimize impacts from stormwater and urban runoff on the biological 
integrity of natural drainage systems and water bodies in accordance with 
requirements under CEQA (Cal. Pub. Resources Code §13369, SWA 
§402(p), CWA §404, CZARA §6217(g), ESA §7 and local government 
ordinances 

• Maximize the percentage of pervious surfaces to allow percolation of 
stormwater into the ground 

• Minimize the quantity of stormwater directed to impervious surfaces and 
the MS4 

• Properly design and maintain treatment control BMPs in a manner that does 
not promote the breeding of vectors 

• Provide for appropriate permanent measures to reduce stormwater pollutant 
loads in stormwater from development sites 

To meet the goals and objectives of the Program, the Co-permittees attend a Planning and 
Land Development Subcommittee meeting to coordinate and implement a comprehensive 
program to mitigate impacts on water quality from development projects to the maximum 
extent practicable (MEP).  However, the Co-permittees may modify their programs to address 
particular issues, concerns or constraints that are unique to a particular watershed or to an 
individual municipality.  The subcommittee is comprised of representatives of the Co-
permittee cities, other municipal staff from various departments (Engineering Services, 
Planning and Source Control) and the Resource Conservation District (RCD). 

5.3 Program Implementation 
 5.3.1 Project Review and Conditioning

Development and redevelopment projects can 
potentially discharge pollutants to stormwater.  
Recognizing this potential and addressing it 
throughout the development process can control 
these impacts.  The Co-permittees approach 
stormwater concerns early in the project 
development process when the options for 
pollution control are greatest and the cost to 
incorporate these controls into new development 
and redevelopment projects is least. 
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In planning and reviewing a development project, the Co-permittees consider three key 
questions with respect to stormwater quality control: (1) what kind of water quality controls 
are needed?; (2) where should controls be implemented?; (3) what level of control is 
appropriate?  During the planning and review process, the Co-permittees document the 
method used to identify potential stormwater quality problems, develop design objectives, and 
evaluate the plan for the most appropriate alternatives and design. 

 5.3.2 Stormwater Quality Urban Impact Mitigation Plan (SQUIMP)

The Permit requires the implementation of the Stormwater Quality Urban Impact Mitigation 
Plan (SQUIMP) for new development projects that fall into one or more of the following 
categories: 

• Single-family hillside residences 
• 100,000 square foot commercial development 
• Automotive repair shops 
• Retail gasoline outlets 
• Restaurants 
• Home subdivisions with 10 or more housing units 
• Locations within, or directly adjacent to or discharging to an identified 

Environmentally Sensitive Area (ESA) 
• Parking lots of 5,000 square feet or more with 25 or more parking spaces 

and potentially exposed to stormwater runoff 

In addition, redevelopment projects of one of the SQUIMP categories that result in the 
creation or addition of 5,000 square feet or more of impervious surfaces are subject to 
SQUIMP requirements.  If a redevelopment project creates or adds 50% or more impervious 
surface area to the existing impervious surfaces, then stormwater runoff from the entire area 
(existing and additions) must be conditioned for stormwater quality mitigation.  Otherwise, 
only the additional area of the redevelopment project requires mitigation. 

The SQUIMP lists the minimum required BMPs that must be implemented for new 
development and redevelopment projects subject to the SQUIMP.  The minimum 
requirements include the following BMPs: 

• Control peak stormwater runoff discharge rates 
• Conserve natural areas 
• Minimize stormwater pollutants of concern 
• Protect slopes and channels 
• Provide storm drain stenciling and signage 
• Properly design outdoor material storage areas 
• Properly design trash storage areas 
• Provide proof of ongoing BMP maintenance 
• Meet design standards for structural or treatment control BMPs 
• Comply with provisions applicable to individual priority project categories, 

which include the following: 100,000 square foot commercial development; 
restaurants; retail gasoline outlets; automotive repair shops; and parking lots 

BMP Evaluation 

The Co-permittees consider site-specific conditions of development projects when 
determining which BMPs are most appropriate for a site.  Prior to selecting BMPs, the Co-
permittees evaluate post-construction activities and potential sources of stormwater pollutants.  
The Co-permittees consider BMPs that would address the potential pollutants reasonably 
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expected to be present at the site once occupied or operational.  BMPs for the project during 
the construction phase are addressed in the Construction Program. 

In order to fulfill these goals and objectives, the Co-permittees use the following common 
criteria in screening and selecting BMPs during the planning stage: 

• Project characteristics (e.g., potential sources of stormwater pollutants after 
construction is completed) 

• Site factors (e.g., slope, high water table, soils, etc.) 
• Pollutant removal capability 
• Short term and long term costs 
• Responsibility for maintenance 
• Contributing watershed area 
• Environmental impact and enhancement 

The BMP selection criteria listed above is applied by the Co-permittees in accordance with 
the overall objective of the Planning and Land Development Program, i.e., to reduce 
pollutants in discharges to the MEP.  Some BMPs will clearly be more appropriate and 
effective in some site-specific situations that others and BMP selections reflect this 
variability. 

SQUIMP Implementation 

Figure 5-1 indicates the number of SQUIMP category projects that were reviewed and 
conditioned to meet stormwater and SQUIMP requirements by each Co-permittee.  These 
results exceed the performance criterion established in the SMP.  Besides the projects subject 
to SQUIMP requirements, the Co-permittees reviewed and condition additional development 
projects for stormwater quality.  These projects included structural improvement projects that 
did not qualify for one of the SQUIMP categories.  A review of Figure 5-1 demonstrates that 
all of the Co-permittees met the performance criteria of reviewing 90% of all private 
development subject to SQUIMP requirements. 
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Figure 5-1 Land Development and Conditioning

  * Note that VCWPD did not have any SQUIMP projects this permit year.   

 

 5.3.3 Environmental Review

The California Environmental Quality Act (CEQA) sets forth requirements for the processing 
and environmental review of many projects.  The Co-permittees view CEQA processing and 
review as an excellent opportunity to address stormwater quality issues related to proposed 
projects early in the planning stages.  The National Environmental Quality Act (NEPA) 
comes into play less often than CEQA, but may be included on projects involving Federal 
funding.  Like CEQA, NEPA processing and review provide excellent opportunities to 
address stormwater quality issues related to proposed projects early in the planning stages. 

Each Co-permittee has reviewed their internal planning procedures for preparing and 
reviewing CEQA (and NEPA when applicable) documents and has linked stormwater quality 
mitigation conditions to legal discretionary project approvals.  In addition, when appropriate, 
the Co-permittees consider stormwater quality issues when processing environmental 
checklists, initial studies and environmental impact reports. 

 5.3.4 General Plan Revisions

The Co-permittees’ General Plans provide the foundation and the framework for land use 
planning and development.  Therefore, the General Plans reflect overall policies for protection 
of stormwater quality.  The Co-permittees will include watershed and stormwater 
management considerations in the appropriate elements of their General Plans whenever these 
elements are significantly rewritten.  Table 5-1 Co-permittees General Plan indicates the 
scheduled date of a significant rewrite to the Co-permittees’ General Plan.  Note that some 
Co-permittees have already modified their General Plan to include stormwater requirements 
and thus no date is provided. 

5-4 



SECTION 5.0 PROGRAM FOR PLANNING & LAND DEVELOPMENT 

 

Table 5.1 Co-permittees General Plan 

Co-permittee Date of General Plan 
 

Schedule Date for 
significant rewrite 

City of Camarillo October 2003 Plan already 
updated to include 

stormwater 

County of Ventura October 1997 2006 

City of Fillmore April 2003 Plan already 
updated to include 

stormwater 

City of Moorpark January 1984 2005 

City of Ojai May 1997 Plan already 
updated to include 

stormwater 

City of Oxnard January 1990 on-going 

City of Port Hueneme August 1997 2015 

City of San Buenaventura August 1989 2005 

City of Santa Paula January 1998 2012 

City of Simi Valley October 1988 2007 

City of Thousand Oaks July 1996 Plan already 
updated to include 

stormwater 
 

 5.3.5 Development Community Outreach

During the reporting period, the Co-permittees made over 3,000 contacts to development 
community representatives through public communication efforts (counter assistance, phone 
conservations/discussions, etc.), professional society presentations, community group 
presentations, workshops/seminars, and educational outreach materials.  These numbers are 
reflected in Figure 5-2 which indicates the percentage of outreach methods used, and Figure 
5-3 shows the number of contacts made by each Co-permittee. 
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Figure 5-2 Land Development Outreach Activities Used Countywide

Educational Materials

Meetings

Public Communitication Efforts

 

 

172 187

786

419

46

222

120

523

12

145

388

47

1

10

100

1000

Cam
ari

llo

Cou
nty

 of
 V

en
tur

a

Fillm
ore

Moo
rpa

rk
Ojai

Oxn
ard

Port
 H

ue
ne

me

San
 B

ue
na

ve
ntu

ra

San
ta 

Pau
la

Sim
i V

all
ey

Tho
us

an
d O

ak
s

VCW
PDN

um
be

r o
f O

ut
re

ac
h 

C
on

ta
ct

s

Figure 5-3 Land Development Outreach Contacts

 

 

5.3.6 Stormwater Quality Staff Training 

The Co-permittees identified employees for training regarding the requirements of the 
Planning and Land Development Program and SQUIMP requirements.  Targeted employees 
include staff involved with planning, review, conditioning, permitting of development 
projects and administration of departments that conduct these activities. 
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Training methods varied amongst the Co-permittees and ranged from informal meetings to 
formal classroom training or self-guided training.  During the reporting period, the Co-
permittees trained 65 planning staff in stormwater management, plan review and SQUIMP 
requirements.  Figure 5-4 depicts the number of staff trained in the program area for each Co-
permittee.  The majority of the Co-permittees exceeded the performance criterion established 
in the SMP and trained more than the required 90% of targeted employees. 
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Figure 5-4 Land Development Staff Trained

  * Note that Santa Paul did not target any staff for training this permit year. 

 

5.4 Five Year Permit Summary of Program Accomplishments 
 

 5.4.1 Urban Stream Erosion Prevention Model (USEP) Study 

As areas undergo urban development, surfaces that allow stormwater to percolate into the 
ground are usually made less pervious and alterations to natural drainage systems are 
constructed to convey stormwater runoff from urbanized areas.  These alterations result in 
increases of both runoff volume and runoff rates in natural streams and rivers.  Several reports 
and case studies on mostly perennial streams suggest that increased runoff volume and 
velocity from urbanization in watersheds with natural channels may contribute to channel 
enlargement (stream erosion) either through widening of the stream banks, down cutting of 
the streambed or a combination of both.  This change of the natural channel morphology may 
trigger instream habitat degradation. 

In order to better understand how urbanization and development impacts streams in Ventura 
County, the Co-permittees developed and implemented a study “to control the post-
development peak stormwater runoff discharge rates to maintain or reduce pre-development 
downstream erosion.”  The Urban Stream Erosion Prevention Model (USEP) aimed to setup, 
calibrate and validate the USEPA Hydrologic Simulation Program in a small watershed 
(upper reaches of Arroyo Simi) for ‘current/recent’ hydrologic conditions.  Due to some 
initial grant funding delays, the USEP study was temporarily slowed.  However, the Co-
permittees did have some preliminary data to establish design criteria for controlling post-
development erosion.  This interim peak flow criteria was included in the Technical Guidance 
Manual and submitted to the RWQCB. 
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After two years of study the Co-permittees finalized the USEP Report.  The study’s results 
allowed the Co-permittees to re-evaluate the use of the information available from the model 
on flow-duration, flow velocity distributions, bed/bank shear stress calculations, etc. for 
assessing flood control facilities, streambank/bank protection efforts and urbanization 
impacts.  Most significantly, the study assisted the Co-permittees in determining that the 
interim peak flow criteria for designing BMPs for projects subject to SQUIMP requirements 
originally included in the Technical Guidance Manual is the most appropriate. 

This project illustrates the commitment and dedication the Co-permittees have in addressing 
real stormwater issues and implementing sound scientifically proven methods for resolving 
those issues.  In addition, this project is the first of its kind in southern California and 
therefore will benefit many other regions in California, with potential application in other 
states. 

 5.4.2 ESA Identification and Mapping 

Some areas, due to their plant or animal life or their habitats, are at risk to water quality 
degradation caused by human activities and may require special consideration.  The Permit 
requires identification of these areas [referred to as Environmentally Sensitive Areas (ESAs)] 
for the purpose of conditioning development projects planned in these vulnerable areas. 

The Permit required the identification of ESAs by January 27, 2001.  The Co-permittees 
submitted a list of criteria for the purpose of defining ESAs in Ventura County to the 
RWQCB by the permit deadline.  This definition was rejected by the RWQCB and deemed 
insufficient.  In November 2001, the Co-permittees submitted a revised definition of ESAs 
with the modified SMP.  Again, the RWQCB deemed the definition incomplete and requested 
further refinements. 

On July 1, 2002, the Co-permittees again submitted a revised approach for ESA designations.  
This approach required the implementation of SQUIMP provisions for all projects located in 
or directly adjacent to or directly discharging to an ESA, where development would: 

• Discharge stormwater and urban runoff that is likely to impact a sensitive 
biological species or habitat; and  

• Create 2,500 square feet or more of impervious surface area 

• Redevelopment of single-family homes are exempt 

ESAs were defined as 303(d) listed water bodies in all reaches that are unimproved and soft-
bottom and all California Costal Commission’s Environmentally Sensitive Habitat Areas as 
delineated on maps in Local Coastal Plans and Regional Water Quality Control Board’s Basin 
Plan Rare, Threatened or Endangered Species (RARE) sites.  The California Department of 
Fish and Game’s Significant Natural Areas map would be considered for inclusion as the 
department field verifies the designated locations.  The Co-permittees and the RWQCB have 
now finalized the ESA designations.  In addition, the Co-permittees have created a 
countywide map depicting these areas and have made it available to all interested parties. 

 5.4.3 Technical Manual for Stormwater Quality Control Measures

In July 2002, the Co-permittees developed the Technical Guidance Manual for Stormwater 
Quality Control Measures.  The Manual addressed the SQUIMP requirements of the NPDES 
permit.  The Manual specified design storm volumes and flows and identified various site, 
source and treatment control BMPs applicable to Ventura County and the SQUIMP project 
categories (e.g. automobile repair shops, restaurants, commercial development, etc.).  A 
stakeholder group was formed and met regularly with the Planning and Land Development 
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Subcommittee throughout the development of the Manual to receive input and direction.  
Ultimately the Manual provided design guidance for site design (e.g. reduction of impervious 
areas), source and treatment control BMPs.  Fact sheets were developed for each BMP and 
provided detail descriptions of the BMPs and where applicable design criteria.  For the 
treatment control BMPs a step-by-step design process (including electronic design 
worksheets) was developed and typical design details provided.   

In addition guidance was provided regarding the effectiveness of the BMPs, operation and 
maintenance requirements and design examples.  Revisions to the Manual were provided in 
November 2002 and February 2003.  This manual is applied Countywide and provides for a 
consistent and equitable approach to land development within Ventura County. 

 5.4.4 BMP Evaluation Study/Compliance Database

Protection of water quality requires that BMPs be designed in accordance with criteria 
sufficient to meet the requirements of the stormwater quality management program, without 
causing collateral, negative impacts elsewhere in the environment.  In addition, science and 
technology of stormwater quality management continues to evolve.  Therefore, it is necessary 
to develop appropriate BMP design criteria and then periodically monitor BMP effectiveness. 

In the 2002-03 reporting period, the Co-permittees implemented an In-Situ BMP Evaluation 
Study.  Many new and redevelopment projects have been conditioned by the Co-permittees to 
mitigate stormwater impacts with the use of a variety of Best Management Practices (BMPs).  
The Co-permittees realized that in order to assess the effectiveness of these measures to 
protect water quality an evaluation of BMPs was needed.  In October 2002, the Co-permittees 
hired a consultant to evaluate a series of BMPs in different locations throughout the County.  
Unlike other BMP studies, this evaluation went beyond simply verifying the appropriateness 
of the BMP for a given situation.  Rather, this study evaluated whether the BMP was installed 
properly, if it was properly maintained and if the BMP had the desired results. 

The study’s findings included design, construction and operation and maintenance 
recommendations.  Ultimately, study results were used by the Co-permittees to evaluate the 
need for modifying BMP design criteria for increasing BMP effectiveness and mitigation of 
stormwater impacts. 

In addition to providing an evaluation of BMP design and function, the study highlighted the 
need for the Co-permittees to develop a mechanism to better account the number of BMPs 
within their jurisdiction and their proper maintenance.  The Co-permittees during the 2003-04 
reporting period began the process of developing a database to track BMPs, their maintenance 
and performance.  This database contains a number of fields (i.e. location, ownership, 
maintenance records) that each Co-permittee maintains in an effort to have countywide 
consistency.  An individual Co-permittee database may vary due to a particular Co-
permittee’s needs but the Co-permittees routinely discuss database management issues and 
developments in the Planning and Land Development Subcommittee.  The Co-permittees 
continue to better refine their data collection and management of this important component of 
assuring the protection for water quality. 

 5.4.5 SQUIMP Workshops

On behalf of the Co-permittees, VCWPD hosted two half-day SQUIMP Workshops on 
January 30, 2002.  The workshops targeted civil engineers, planners and municipal staff 
routinely involved with land development project design and review.  Presentations by the 
RWQCB, VCWPD, Larry Walker and Associates (LWA) and Camp, Dresser and McKee 
(CDM) were given.  The presentation topics included the SQUIMP from a regulatory 
perspective, a general overview of the SQUIMP in Ventura County, making the connection 
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between BMPs and Pollutants of Concern (POCs) and BMP Design using SQUIMP criteria.  
Total attendance was 150 people. 

Due to the great success of the 2002 Workshop, the Co-permittees agreed to hold another 
SQUIMP training seminar.  In March 2004, VCWPD contracted with Camp, Dresser and 
McKee (CDM) to coordinate a one-day SQUIMP training workshop.  The Co-permittees met 
on a regular basis with CDM to discuss the goals and objectives of the workshop.  On June 8, 
2005 CDM lead the SQUIMP Requirements & Design Guidance Manual Workshop held at 
the Ventura County Government Center.  This workshop was a huge success with 
representatives from the design community, RWQCB, academia and regulatory agencies 
presenting an overview of SQUIMP requirements.  Topics covered included: water quality 
and SQUIMP goals; site design techniques; Pollutants of Concern (POCs) and selection of 
proper BMPS; Countywide Design Guidance Manual for BMP Design; and operation and 
maintenance of BMPs.  The event was well attended with over 120 participants.  The Co-
permittees should be commended for their continued efforts to continuously educate the 
design community on water quality issues, SQUIMP requirements and BMP operation and 
maintenance concerns. 

 

SQUIMP Training – June 2005 
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6.0 Program Description 

6.1 Introduction 
The Co-permittees regulate construction activities and have responsibility for the construction 
and reconstruction of municipal facilities and infrastructure.  Water quality concerns relating 
to construction pollutants have been a focus of the Co-permittees’ compliance program since 
the permit’s inception. 

With adoption of the second term permit, the construction element of the program has been 
further developed.  Major components of this program include: 

• Inspect sites with SWPCPs/SWPPPs for storm water quality requirements a 
minimum of once during the wet season 

• Develop and implement a checklist for inspecting storm water quality 
control measures at construction sites 

• Require proof of filing a Notice of Intent (NOI) for coverage under the State 
General Construction Permit prior to issuing a grading permit for all 
projects requiring coverage 

The Construction Program includes requirements and guidelines for pollution 
prevention/BMP methods that must be used by construction site owners, developers, 
contractors and other responsible parties, in order to protect water quality.  To ensure that the 
Program is implemented, each jurisdiction conducts inspections during the rainy season to 
verify the appropriateness and implementation of BMPs and takes enforcement action as 
necessary.  Training and outreach is regularly scheduled to make certain that implementation 
occurs consistently throughout Ventura County. 

6.2 Program Development 
The Co-permittees have developed a Program for Construction Sites that addresses the 
implementation of BMPs to control pollution of runoff from construction activities.  The 
goals of the program are to provide the Co-permittees with  

• A program framework for reducing the adverse impacts that public and 
private construction may have on water quality 

• An iterative process by which Co-permittees can effectively monitor and 
respond to problems as they are discovered; and 

• Methodologies to meet NPDES permit requirements 

The Co-permittees enforce grading codes on private construction projects in order to protect 
slopes from erosion and failure.  These codes are also designed to protect watercourses and 
adjacent property from the effects of erosion.   

6.3 Program Implementation 
To meet the goals and objectives of the Program, the Co-permittees attend a Construction 
Subcommittee meeting to coordinate and implement a comprehensive program to mitigate 
impacts on water quality from construction sites to the maximum extent practicable (MEP).  
However, the Co-permittees may modify their programs to address particular issues, concerns 
or constraints that are unique to a particular watershed or to an individual municipality.  The 
Subcommittee is comprised of representatives of the Co-permittees cities and other municipal 
staff from various departments (Engineering Services, Planning and Land Development and 
Inspection Services). 
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In order to facilitate effective inspections and to document compliance with this requirement, 
VCWPD developed a Stormwater Quality Checklist for Construction Inspections for Co-
permittee use.  In addition, VCWPD hosted several training workshops on performing 
construction site inspections (for more information see Section 6.4.2).  These workshops 
focused on how field personnel should conduct site inspections and things that they should 
look for (proper implementation and maintenance of erosion sediment control BMPs, the 
prevention of non-stormwater discharges, etc). 

 6.3.1 SWPCP/SWPPP Preparation, Certification and Implementation

Prior to receiving a grading permit, the Co-permittees require a 
Storm Water Pollution Control Plan (SWPCP) to be submitted 
for projects that are located in a hillside area, or will result in 
soil disturbance of one acre or more, or is within or 
discharging directly to or directly adjacent to an ESA.  The 
SWPCP remains in effect until the construction site is 
stabilized and all construction activity is completed.  The 
SWPCP includes identification of potential pollutant sources 
and the design, placement and maintenance of BMPs to 
effectively prevent the entry of pollutants from the 
construction site to the storm drain system.  In addition, the 
Co-permittees require that construction projects include the 
following requirements: 

• Sediments generated on the project site shall be 
retained using structural drainage controls 

• No construction-related materials, wastes, spills or 
residues shall be discharged from the project site to streets, drainage 
facilities or adjacent properties by wind or runoff 

Example of Inlet Protection 

• Non-stormwater runoff from equipment and vehicle washing and any other 
activity shall be contained at the project site 

• Erosion from slopes and channels will be eliminated by implementing 
BMPs, including but not limited to, limiting grading during the wet season, 
inspecting graded areas during rain events, planting and maintaining 
vegetation on slopes and covering erosion susceptible slopes 

Storm Water Pollution Prevention Plans (SWPPPs) prepared for projects subject to the 
General Construction Permit may be accepted as the SWPCP for a project if the SWPPP 
meets the requirements of the General Construction Permit. 

In addition, the Co-permittees have incorporated SWPCP provisions in Co-permittee 
construction projects, which result in soil disturbance of one acre or more, or located in a 
hillside areas, or is directly discharging to an ESA.  The Co-permittees also include provisions 
that delineate contractor responsibilities for SWPCP preparation, implementation and for 
performance of the work and ancillary activities in accordance with the SWPCP approved by 
the Co-permittee for the project. 

Figure 6-1 indicates the number of construction projects that were required to submit a 
SWPCP and the number of projects that submitted a SWPCP for each Co-permittee. 
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Figure 6-1 Construction Projects Required to Submit a SWPCP

  * Note that Port Hueneme did not have any projects that required a NOI this permit year.   

  ** Note that Santa Paula did not submit any Construction Program annual report data this permit year.   

Figure 6-1 reflects the number of grading permits issued during this reporting period and 
does not necessarily reflect the number of active construction projects.  The Co-permittees 
have consistently required projects to submit SWPCPs (and SWPPPs when required) with all 
Co-permittees exceeding the 90% performance criteria established in the SMP.  In some 
jurisdictions, SWPCPs were required and submitted for nearly all projects including those that 
do not exceed Permit thresholds.  This conservative approach underlines the importance the 
Co-permittees place on ensuring implementation of stormwater controls at construction sites. 

In addition, Figure 6-1 details the number of inspections conducted at construction sites with 
a SWPCP during the wet season.  Most of the Co-permittees met or exceeded the 90% 
performance criterion established in the SMP.  A review of Figure 6-1 also indicates that 
some Co-permittees inspected more construction sites than were required to submit a SWPCP 
this reporting period.  This is due to Co-permittees performing inspections at sites that were 
issued a grading permit the previous year and are still active and thus require continue 
monitoring for stormwater quality. 

 6.3.2 General Construction Permit

The Co-permittees require all construction projects subject to the General Construction Permit 
to submit proof of filing a Notice of Intent (NOI) prior to issuing a grading permit.  Proof of 
filing a NOI may include a copy of the completed NOI form and a copy of the check sent to 
the State Water Resources Control Board (SWRCB) or a copy of the letter from the SWRCB 
with the Waste Discharge Identification Number (WDID) for the project. 

In addition, the Co-permittees file NOIs with the SWRCB and pay the appropriate fees 
whenever Co-permittee construction projects qualify for coverage under the General 
Construction Permit.  The NOIs and appropriate fees are filed prior to the commencement of 
any construction activity covered by the General Construction Permit.  A copy of the NOI 
filed is kept with the project files and in the SWPPP for the project. 
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Projects subject to the requirements of the General Construction Permit currently include 
those that involve clearing, grading, or excavation resulting in soil disturbances of at least one 
acre or construction activity that results in soil disturbances of less than five acres if it is part 
of a larger common plan of development or sale.  Co-permittee emergency work and routine 
Co-permittee maintenance projects do not require preparation of a SWPCP/SWPPP, but are 
instead performed in accordance with the Program for Public Agency Activities. 

Figure 6-2 presents the number of construction projects that prepared a SWPPP.  Most of the 
Co-permittees met or exceeded the 90% performance criterion for verifying the filing of a 
NOI established in the SMP. 
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Figure 6-2 Construction Projects Required to Submit a SWPPP

  * Note that Santa Paula did not submit any Construction Program annual report data this permit year.   

 6.3.3 Construction Site Inspection Program

The Co-permittees inspect all construction sites 
with SWPCPs, a minimum of once during the 
wet season to determine if the SWPCP is 
adequately implemented.  During this SWPCP 
inspection, a stormwater quality control site 
inspection checklist is completed to document 
inspection results.  If it is determined that the 
SWPCP is not adequately implemented or when 
there is evidence of a reasonable potential for 
sediment, construction materials, wastes, or non-
stormwater runoff to be discharged from the 
project site, the Co-permittees will conduct a 
follow-up inspection within two weeks. 

When construction sites fail to comply with the 
SWPCP/SWPPP, Co-permittee inspection staff implements appropriate notification and 
enforcement procedures.  The five general levels of notification and enforcement for most 

Example of Concrete Washout 
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stormwater related problems for construction projects are Verbal Notification, Job 
Memorandum, Notice of Violation, Administrative Compliance Order, Stop Work Order, and 
RWQCB referrals.  The decision to use any level of control is based upon the severity of the 
violation(s). 

Figure 6-3 indicates the number and types of enforcement actions taken by the Co-permittees 
countywide.  Note that a single construction project can be issued multiple violations, ranging 
from written notices to RWQCB referrals.  While job memorandums increased over last 
reporting period, reducing the percentage of the other more serious enforcement actions, there 
was an increase in total enforcement actions from 498 last reporting year to 807 this year. 

79%

18%

3% 0.25%

Job 
M emorandum

Notice of Violat ions

Figure 6-3 Construction Site Stormwater Violations

RWQCB ReferralsCease/Desist  Orders

Total Number of Enforcement Actions = 807

 

 6.3.4 Construction Community Outreach

The Co-permittees discuss stormwater quality requirements and concerns with developers and 
contractors during pre-construction meetings and inspections.  During these meetings, the Co-
permittees emphasize compliance with stormwater quality requirements and proper 
implementation of the project’s SWPCP.  The Co-permittees continue to stress that the 
developer is responsible for all discharges from the project site, including discharges from 
streets and storm drains until final acceptance of the project.  The Co-permittees point out that 
this responsibility includes discharges that result from activities at owner occupied facilities 
(e.g., landscaping, block wall construction, etc.) conducted by new homeowners and/or 
individuals or companies hired by the new owner. 

In addition, the Co-permittees have made educational material available to the construction 
community via the Program’s website (www.vcstormwater.org).  Co-permittees have posted 
guidance on SWPCP requirements, a checklist for SWPCP preparation, the SWPCP form, a 
SWPPP template with attachments, guidance on BMPs, and presentations on stormwater 
regulations and General Construction Permit compliance. 

During the reporting period, the Co-permittees made over 4,900 contacts to construction 
community representatives through meetings, community outreach efforts, public 
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communication efforts, print media, and other outreach methods.  This effort is consistent 
with last year’s effort.  These numbers are reflected in Figure 6-4, which shows the 
percentage of outreach methods used countywide. 

35%36%

29%

Figure 6-4 Construction Outreach Methods Used Countywide

Total Number of Outreach Contacts = 4,931

Meetings

Community Outreach Efforts
Other

 

 6.3.5 Stormwater Quality Staff Training

The Co-permittees targeted employees involved with construction engineering and inspection 
for training regarding the requirements of the Program for Construction Sites.  Training 
methods varied amongst the Co-permittees and ranged from informal meetings, to formal 
classroom training or self-guided training.  The Co-permittees also trained staff on the 
prevention, detection and investigation of illicit discharges and illegal connections (ID/IC) 
associated with construction activities.  See Section 8 for more information regarding ID/IC 
training. 

During this reporting period, the Co-permittees trained 260 construction inspection staff in 
stormwater management, construction inspections, SWPCPs, SWPPPs, illicit discharge 
response, and non-stormwater discharges.  Figure 6-5 depicts the number of staff trained in 
the program areas for each Co-permittee.  All of the Co-permittees exceeded the performance 
criterion established in the SMP and trained more than the required 90% of the targeted 
employees. 
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Figure 6-5 Construction Inspection Staff Trained

  * Note that Santa Paula did not submit any Construction Program annual report data this permit year.   

 

6.4 Five Year Permit Summary of Program Accomplishments 
 

 6.4.1 Joint Construction Site Inspections 

Starting in the 2003-04 reporting period, VCWPD in coordination with the RWQCB targeted 
several state permitted construction sites for a joint inspection program.  With recent 
regulatory changes that require construction sites of one acre or more to obtain a State 
General Construction Permit, more and more construction projects are now subject to several 
layers of regulation.  The Co-permittees recognize the potential for problems with these 
construction sites being subjected to different inspection agencies and the possible likelihood 
of developers, contractors and local homeowners receiving different direction and feedback 
on how to best implement stormwater pollution prevention measures at their sites.  In order to 
avoid this situation and ensure continued countywide consistency with respect to BMP 
selection and implementation, VCWPD staff, with RWQCB inspectors, visited several state 
permitted construction sites for joint inspections.  These inspections provided both VCWPD 
and the RWQCB an opportunity to see the other in action and the chance to discuss at length 
their style, method and primary concerns at construction sites. 

The results of these joint inspections were discussed in detail at the Construction 
Subcommittee meetings where the Co-permittees were able to evaluate the best way to not 
only ensure a consistent countywide approach but also the best method for streamlining the 
regulatory process for the construction community.  These discussions are ongoing with the 
Co-permittees committed to protecting stormwater quality in Ventura County and 
implementing an inspection program that is efficient and responsive to the construction 
community. 

 

 

6-7 



SECTION 6.0 PROGRAM FOR CONSTRUCTION SITES 

 6.4.2 Joint Construction Training Workshops 

General Construction Permit Compliance Workshop 

During the 2001-02 reporting period, VCWPD in coordination with the Association of 
General Contractors of California (AGC) held two one-day workshops on how to comply with 
the General Construction Permit.  VCWPD again provided training with AGC in April 2003.  
At both workshops, presentations were given on the regulatory foundation for the permit, Co-
permittee responsibilities for implementing the permit and the ease with which construction 
sites could achieve compliance with the permit.  Both events were very successful with 
participation from municipal staff, local development and construction community and 
engineering consulting firms. 

Table 6.1 General Construction Permit Compliance Workshops 

Event Attendance 
 

July 2001 270 

April 2003 75 

 

APWA Construction Training Workshop 

During the 2002-03 reporting period, VCWPD in coordination with the Association of Public 
Work Agencies (APWA) and the RWQCB held a one-day workshop that covered stormwater 
regulations and how to comply with the General Construction Permit.  The workshop outlined 
the General Construction Permit and how to comply with its requirements.  Approximately 50 
people attended the event.  The workshop’s success reinforced the Co-permittees’ belief that 
education is one of the primary tools to creating stormwater awareness and changing 
behavior.  Thus, the Co-permittees will continue to target additional audiences for educational 
outreach and plan to continue to hold training workshops as needed. 

Building Industry Association Stormwater Seminar 

On behalf of the Co-permittees, VCWPD during the 2001-02 reporting period, participated in 
a daylong seminar, entitled New Stormwater Regulations and Construction/Development 
Projects that drew more than 270 participants in Downey, California.  Presentations focused 
on RWQCB construction/development requirements, municipal construction/development 
requirements and potential legal actions for non-compliance.  In addition to VCWPD, 
representatives from the RWQCB, Los Angeles County Stormwater Program, Orange County 
Stormwater Program and San Bernardino Stormwater Program were present. 

As a result of recent significant changes in water quality regulations incorporated in the 
General Construction Permit, the Co-permittees strongly believe participation in such events 
is crucial to educating the construction/development community and achieving widespread 
compliance.  The Co-permittees will continue to take advantage of similar opportunities to 
further stormwater awareness and facilitate compliance with permit requirements. 

Pollution Prevention for Concrete Products Workshop 

During the 2001-02 reporting period, the Co-permittees received a large number of illicit 
discharge reports related to concrete washout activities and agreed that a workshop targeting 
concrete supply companies, local contractors and handymen would be appropriate.  VCWPD 
in coordination with the City of Thousand Oaks held a one-day workshop that covered 
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stormwater regulations and appropriate BMPs for working with concrete products.  The 
workshop emphasized prevention of non-stormwater discharges (source control), appropriate 
cleaning methods, material storage, and proper disposal.  A total of 57 people attended the 
event.  The workshop’s success reinforced the Co-permittees’ belief that education is one of 
the primary tools to creating stormwater awareness and changing behavior.  Thus, the Co-
permittees will continue to target additional audiences for educational outreach and plan to 
hold training workshops as needed. 

 6.4.3 Educational Outreach/Material Development

New Homeowner Brochure 

During the 2001-02 reporting period, the Co-permittees begin to discuss the need for a “New 
Homeowner” brochure to assist developers, Home Owner Associations (HOAs) and residents 
with their efforts to prevent non-stormwater discharges.  A significant number of illicit 
discharges can occur in owner-occupied homes in a phased development project.  Illicit 
discharges may result from concrete and masonry work, painting activities, landscaping and 
gardening and minor construction in and around the home.  The Construction Subcommittee 
in coordination with the Residential/Public Outreach Subcommittee developed a brochure to 
address these issues.  The Co-permittees finalized and distributed 6,000 of these brochures to 
homeowners, developers and Home Owner Associations (HOAs) during the 2002-03 
reporting period. 

The Co-permittees also continue to encourage the developer community to prepare their own 
brochures and incorporate notices and warnings regarding stormwater pollution prevention 
requirements into contractual agreements, CC&Rs and other new owner documents. 

Phase II 

During the 2002-03 reporting period, due to significant changes in water quality regulations, 
the Co-permittees in coordination with RWQCB notified and provided educational outreach 
to construction sites that were now subject to the General Construction Permit when Phase II 
went into affect (March 2003).  The Co-permittees strongly believe that education and 
outreach to the construction community is crucial to engaging the construction/development 
community and achieving permit compliance.  The Co-permittees will continue to take 
advantage of similar opportunities to further stormwater awareness and facilitate compliance 
with permit requirements. 

 6.4.4 Home Depot Employee Training 

Beginning in the 2002-03 reporting period, the City of Oxnard in coordination with Home 
Depot provided storm water pollution prevention training to Home Depot Employees.  This 
training emphasized best management practices for many common pollutants of concern 
(pesticides, fertilizers/nutrients, paint and hazardous material) purchased at Home Depot.  By 
providing simple solutions to the employees for the prevention of stormwater pollution, the 
City of Oxnard effectively armed an additional group of people that can educate local 
residents on stormwater pollution prevention.  The City also provided Home Depot employees 
with 225 “Ask Me How to Prevent Pollution” buttons in an effort to prompt customers to ask 
questions. 

In addition, the City annually provides Home Depot “Pollution Prevention Fact Sheets” to be 
placed in the paint aisles and the garden center.  These fact sheets detail basic techniques and 
methods that homeowners can incorporate in their home improvement projects to prevent 
stormwater pollution.  The fact sheets include tear sheets that local residents can remove and 
take home as friendly reminders of how easily they can help to better their environment. 
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7.0 Program Description 

7.1 Introduction 
The Co-permittees own and operate facilities and build and maintain much of the 
infrastructure of the urban and suburban environment 
throughout their jurisdictions.  Many existing and enhanced 
public agency activities can therefore significantly 
contribute to the control of urban stormwater pollution. 

With the adoption of the second term permit, the Co-
permittees were required to begin to formally re-evaluate 
and revise the municipal activities program.  This re-
evaluation was accomplished through the development and 
implementation of the Model Municipal Activities Program 
outlined in the SMP. 

The objectives of this model program is to provide the Co-
permittees with: 

• A program framework for reducing the adverse 
impacts that municipal activities may have on water quality; 

Camarillo Corporate Yard 

• An iterative process by which they can effectively monitor and respond to 
problems as they are discovered; and 

• Methodologies to meet permit requirements 

7.2 Baseline BMPs 
All of the Co-permittees routinely conduct preventive maintenance activities that are widely 
recognized as effective BMPs for pollutant control.  These activities include solid waste 
collection/recycling, drainage facility maintenance, catch basin stenciling and emergency spill 
response. 

An annual evaluation of these activities is conducted through the Public Infrastructure 
Subcommittee’s Tours of Co-permittee Corporate Yards and/or facilities, and where 
appropriate, improvements or new practices implemented to further reduce the amount of 
pollutants discharged into the storm drain system.  An important component of this evaluation 
process is the documentation and collection of data related to these activities in the Co-
permittees’ Corporate Yard SWPCP. 

 7.2.1 Solid Waste Collection/Recycling 

The Co-permittees have solid waste collection programs for public, residential, commercial 
and industrial areas.  The Co-permittees conduct public education outreach through a variety 
of methods including community newsletters, radio and television public service 
announcements, brochures and utility bill inserts.  (For more information on solid waste 
collection/recycling programs see Section 3). 

 7.2.2 Drainage Facility Maintenance – Catch Basin/Inlet Cleaning 

The Co-permittees inspect the drainage system within their jurisdictions routinely, and clean 
out accumulated debris on an as-needed basis.  Removal of accumulated debris and sediment 
is carried out either manually or by mechanical methods using flushing in emergency 
situations only.  By removing this amount of material from the catch basin inlets and 
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stormdrain system, the Co-permittees make a significant contribution in preventing the 
passage of these materials in downstream receiving waters. 

During the reporting period, the Co-permittees reported the collection of over 14,000 tons of 
solid debris during drainage facility maintenance activities compared to 59,971 tons of 
material removed last year. 

 7.2.3 Drainage Facility Maintenance – Stencil Program 

The goal of the stenciling program is to label and subsequently maintain those labels on 
stormdrain catch basins located throughout Ventura County.  During the reporting period, the 
Co-permittees reported re-stenciling 224 catch basins.  It should be noted that Co-permittees 
only re-stencil catch basins when the label is no longer legible or has become detached.  (For 
more information on the stencil program see Section 3). 

 7.2.4 Emergency Spill Response 

The Co-permittees all have the authority to control releases to the storm drain system through 
their individual Water Quality Ordinances and each Co-permittee has designated appropriate 
staff for enforcing their ordinance. 

Emergency responses to water pollution incidents are routinely undertaken by Co-permittee 
designated staff, as well as, various fire and other municipal departments.  Depending upon 
the type and cause of the incident, Co-permittee staff may pursue a variety of administrative 
or criminal enforcement actions as they are outlined with their Water Quality ordinances. 

Although each Co-permittee is responsible for responding to water pollution complaints and 
incidents within their jurisdiction, very often neighboring Co-permittees will coordinate their 
efforts with either very large events and/or overlapping spills.  The Co-permittees focus on 
responding quickly and efficiently to emergency spills with priority on mitigating the spills 
potential to adversely impact the environment is to be commended. 

7.3 Program Implementation 
A significant portion of the Co-permittees’ activities includes the operation and maintenance 
of municipal infrastructure.  These activities have the potential to impact stormwater quality 
and as such the Co-permittees have implemented a Program for Public Agency Activities.  
This program addresses the implementation of BMPs to control pollutant discharges to the 
maximum extent practicable (MEP). 

In order to address the Co-permittees’ potential impacts on stormwater, the following 
activities have been targeted: 

• Activities at Co-permittee Corporation Yards 
• Drainage System Operation and Maintenance Activities 
• Roadway Operation and Maintenance Activities 
• Pesticide, Herbicide and Fertilizer Application and Use 
• Training of Municipal Staff 

 7.3.1 Corporation Yards

The Co-permittees utilize corporation yards to support operation and maintenance activities 
within their jurisdiction.  Corporation yards are operated and maintained by the Co-permittees 
for the following activities or facilities: 
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• Vehicle and equipment storage, parking or maintenance 
• Vehicle and equipment fueling and fueling facilities 
• Wash racks for cleaning vehicles and equipment 
• Sign painting activities 
• Material storage areas 
• Workshops, garages 
• Employee support facilities, such as offices, locker rooms and meeting 

rooms 

 

Table 7-1 Co-permittee Corporation Yards 

Co-permittee Corporation Yard Name Location SWPCP 
Developed & 
Implemented 

SWPCP 
available 
on site 

Camarillo Camarillo Corporate 
Yard 

283 South Glenn Drive Yes Yes 

County of 
Ventura 

El Rio Corporate Yard 682 El Rio Drive Yes Yes 

 Moorpark Yard 7150 Walnut Cyn. Road Yes Yes 

Fillmore Fillmore Public Works 
Yard 

711 Sespe Avenue Yes Yes 

Moorpark Public Works/Parks 
Yard 

675 Moorpark Avenue Yes Yes 

Ojai Ojai Corporate Yard Signal Street Yes Yes 

Oxnard Oxnard Corporate Yard 1060 Pacific Avenue Yes Yes 

 Regional Recycling 
Center 

111 S. Del Norte Blvd. Yes Yes 

 Oxnard Water 
Treatment Yard 

251 S. Hayes Avenue Yes Yes 

Port Hueneme Municipal Service 
Center 

700B E. Port Hueneme 
Road 

Yes Yes 

 Service Yard Annex 746 Industrial Avenue Yes Yes 

San 
Buenaventura 

SanJon Corporate Yard 336 SanJon Road Yes Yes 

Santa Paula Corporation Street Yard 903 Corporation Street Yes Yes 

 Palm Avenue Yard 180 South Palm Avenue Yes Yes 

Simi Valley Simi Public Service 
Center 

500 W. Los Angeles 
Avenue 

Yes Yes 

Thousand 
Oaks 

Municipal Service 
Center 

1993 Rancho Conejo 
Blvd. 

Yes Yes 

VCWPD El Rio Corporate Yard 682 El Rio Drive Yes Yes 

 Moorpark Yard 7150 Walnut Cyn. Road Yes Yes 

 

  7.3.1.a Storm Water Pollution Control Plan Development 

The Permit required the Co-permittee to develop and implement a SWPCP at designated 
corporation yards by July 27, 2002.  As the Principal Co-permittee, VCWPD developed a 
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SWPCP template to be used as a guide by the Co-permittees in the development of their plans 
for each of the Co-permittee designated corporate yard facilities (listed in Table 7-1 Co-
permittee Corporation Yards). 

As shown in Table 7-1 Co-permittee Corporation Yards, all of the Co-permittees have 
modified and implemented the model SWPCP to suit their specific site’s activities at their 
corporate yards.  The Co-permittees keep a copy of the SWPCP at the facility site and review 
it annually to see that the information is current and accurate.  BMPs that have been 
implemented are annually assessed to determine if they are working as planned, and any 
required changes are noted in the SWPCP. 

As specified in the SWPCPs, untreated stormwater runoff is 
prohibited from discharging to the storm drain system from 
hazardous and toxic waste storage areas by January 27, 
2001 and fueling areas, vehicle maintenance and repair 
areas and temporary street maintenance material and waste 
areas by July 27, 2001.  All vehicle and equipment wash 
areas are to be self-contained, self-contained and covered, 
or equipped with a clarifier and properly connected to the 
sanitary sewer.  These specific site BMP requirements and 
associated deadlines were discussed and reviewed 
frequently by the Co-permittees during Public Infrastructure 
Subcommittee meetings.  All of the Co-permittees have met 
the performance criteria established in the SMP, and have 
implemented appropriate BMPs to their hazardous and toxic 
waste storage areas, fueling areas, vehicle maintenance 
and repair areas, street maintenance material and waste 
areas.  

Example of Wash Rack Area 

 7.3.2 Drainage System Operation and Maintenance

As required by the Permit, Co-permittees inspect catch basins and other drainage facilities 
that are a part of their system.  These inspections are scheduled and completed at least once a 
each year before the wet season (Permit-defined wet season begins October 1).  Inspections 
include the visual observation of each catch basin, and open channels to determine if the 
facility has accumulated trash, sediment or debris that requires removal for protection of 
water quality or to maintain hydraulic capacity or function of the facility. 

Co-permittees routinely clean their drainage facilities.  “Routine cleaning” for these facilities, 
means the removal of accumulations of trash, sediment and debris that would likely be 
washed down stream with the next runoff event.  Co-permittees also clean their facilities on 
an as-needed basis. 

For catch basins, “as-needed cleaning” occurs whenever trash, sediment or debris 
accumulation in the catch basin is at least 40% of capacity.  Because of the design of 
detention and retention basins includes the accommodation of multi-year accumulations of 
debris and sediment, “routine cleaning” of these facilities, means the removal of barriers from 
the inlet/outlet of the facility to restore the operational design and efficiency of the facility. 

The debris/sediment is cleaned whenever the accumulation has filled the basin to target levels 
established in the facility design or subsequently adopted operation and maintenance 
protocols for the facility.  In addition, debris basins designed to capture debris in flows 
upstream of urban areas are not considered to be detention or retention basins.  Debris basins 
are inspected and maintained in accordance with applicable local policies and procedures 
appropriate for these facilities. 
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When performing cleaning activities, Co-permittees implement appropriate BMPs to reduce 
to the MEP materials in the facility and prevent them from being washed downstream. 

Figure 7-1 depicts the number of catch basins/inlets that were inspected and/or cleaned by 
Co-permittees this reporting period in relation to the total number of facilities.  All of the Co-
permittees achieved the 90% performance criteria established in the SMP. 
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Figure 7-1 Drainage Facilities Cleaned - Catch Basins/Inlets

 

The major type of material removed by the Co-permittees is depicted in Figure 7-2 and the 
source of this material is depicted in Figure 7-3. 
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Figure 7-3 Countywide Catch Basin Debris by Source
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In addition to the debris removed from catch basin inlets, Co-permittees removed another 
12,100 tons of debris from their channels/ditches, which differs from the 26,080 tons removed 
last year.  Variations in the amount of debris removed are to be expected from year to year as 
storm patterns, population and landscaping differs from year to year.  Figure 7-4 depicts the 
number of channels/ditches that were inspected and/or cleaned by Co-permittees this 
reporting period in relation to the total number of facilities.  All of the Co-permittees achieved 
the 90% performance criteria established in the SMP. 
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Figure 7-4 Drainage Facilities Cleaned - Channels/Ditches 

 
*   Note that all channels and/or ditches within the City of Moorpark’s jurisdiction are maintained by VCWPD. 
 

This reporting period the Co-permittees removed 1,043 tons of debris from their 
detention/retention basins (down from 33,544 tons last year).  This variation in debris removal 
is due to the differing cleaning and maintenance schedules for each Co-permittee.  Figure 7-5 
depicts the number of facilities that were inspected and/or cleaned by Co-permittees this 
reporting year in relation to the total number of facilities.  All of the Co-permittees achieved 
the 90% performance criteria established in the SMP. 
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Figure 7-5 Drainage Facilities Cleaned - Detention/Retention Basins

 
* Note the County of Ventura and the cities of Ojai and Port Hueneme do not own nor maintain any of these types of 

facilities within their jurisdiction. 
 

 7.3.3 Roadway Operation and Maintenance

Co-permittees have classified curbed streets within their jurisdiction and have implemented a 
sweeping program for these streets.  The identified streets are swept by the Co-permittees, at a 
minimum, in accordance with the following classifications: 

• High traffic downtown areas: sweep at least four times per month 
• Moderate traffic collector streets and residential areas: sweep at least six 

times per year 
• Other continuously bermed public streets: sweep at least one time per year 

prior to wet season 

For the purpose of streets in the “other” category, “prior to the wet season” means sweeping 
the street at least once during the three-month period (July, August, September) immediately 
prior to the wet season (Permit-defined wet season begins October 1).  “Continuously 
bermed” means a street in the permitted area where a berm exists on both sides of the street 
without breaks. 

To increase the efficiency of the street sweeping, Co-permittees have made an effort to 
encourage voluntary relocation of street-parked vehicles on scheduled sweeping days.  This 
has been achieved by placing temporary “no stopping” and “no parking” signs, posting 
permanent street sweeping signs and/or distributing street sweeping schedules to residents and 
businesses. 
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Figure 7-6 Street Cleaning Effort

 

Figure 7-6 indicates the street cleaning effort in total miles cleaned.  Co-permittees have 
made an excellent progress in their street cleaning efforts, with all of the Co-permittees 
exceeding the performance criteria established in the SMP. 

Street maintenance activities have the potential to discharge pollutants to the storm drain 
system if appropriate protective measures are not implemented.  Therefore, Co-permittees 
require roadway maintenance staff, roadway maintenance contractors and others to implement 
BMPs to control discharge of pollutants to the storm drain system as a result of roadway 
maintenance activities. 

At a minimum, Co-permittees have included the following BMPs: 

• Prohibit saw-cutting during a storm event of 0.25 inches or greater 
• Prohibit the discharge of untreated runoff from temporary or permanent 

street maintenance material and waste storage areas from entering the storm 
drain system 

Some Co-permittees contract their street maintenance work and most issue street cut or 
similar permits.  Co-permittees have addressed work under these contracts or permits by 
including contract provisions and/or permit conditions that require street maintenance or 
repair work comply with the minimum requirements shown above and other BMPs required 
for protection of water quality. 

In the event that roadway maintenance work must be conducted immediately in order to 
protect lives or property, Co-permittees make every effort to conduct emergency work in a 
manner protective of water quality. 

 7.3.4 Pesticide, Herbicide and Fertilizer Application and Use

The Permit requires the Co-permittees to develop and adopt a standardized protocol for the 
routine and non-routine application of pesticides, herbicides (including pre-emergents) and 
fertilizers by July 27, 2001.  As the Principal Co-permittee, VCWPD developed the protocol, 
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which was reviewed in the Public Infrastructure Subcommittee.  The Management Committee 
approved and adopted the protocol prior to the permit deadline. 

The standardized protocol includes the following minimum requirements to control the 
discharge of pollutants to stormwater as a result of pesticide, herbicide and fertilizer 
applications: 

• Prohibit the application of pesticides, herbicides and fertilizers during rain 
events 

• Prohibit the application of pesticide, herbicides and fertilizers within one 
day of a rain event forecasted to be greater than 0.25 inches except for 
application of pre-emergents 

• Prohibit the application of pesticides, herbicides and fertilizers after a rain 
event where water is leaching or running from the application area 

• Prohibit the application of pesticides, herbicides and fertilizers when water 
is running off-site from the application site 

In addition, Co-permittees require all staff applying pesticides to be either certified by the 
California Department of Food and Agriculture, or under the direct on-site supervision of a 
certified pesticide applicator, as defined in the standardized protocol.  Co-permittees have also 
restricted the purchase and use of pesticides and herbicides to certified staff. 

Co-permittees that contract out for pesticide applications have included contract provisions 
that require the contract applicator to meet all requirements of this program, including 
compliance with the standardized protocol, the prohibitions and requirements for certification 
and supervision of pesticide applicators. 

 7.3.5 Stormwater Quality Staff Training

Each Co-permittee targets staff based on the type of stormwater quality and pollution issues 
that they could encounter during the performance of their regular maintenance activities.  
Targeted staff included those who perform activities in the following areas: stormwater 
maintenance, drainage and flood control systems, streets and roads, parks and public 
landscaping and corporation yards. 

Training methods vary amongst Co-permittees and range from informal meetings, to formal 
classroom training or self-guided training.  The Co-permittees also train staff on the 
prevention, detection and investigation of illicit discharges and illegal connections (ID/IC).  
(See Section 8 for more information regarding ID/IC training). 

During the reporting period, the Co-permittees trained 834 municipal staff in stormwater 
management, SWPCPs, illicit discharge, response and non-stormwater discharges.  Figure 7-
7 depicts the number of staff trained in the program area for each Co-permittee.  All Co-
permittees met or exceeded the performance criterion established in the SMP and trained a 
minimum of 90% of targeted employees. 
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Figure 7-7 Public Agency Staff Trained

 

7.4 Five Year Permit Summary of Program Accomplishments 
 

 7.4.1 Regional Board Audit of Co-permittees’ Corporation Yards 

During the 2003-04 reporting period, each of the Co-permittees underwent an audit inspection 
of their corporation yards by the RWQCB to evaluate compliance with stormwater 
requirements.  Tetratech, Inc. assisted RWQCB in conducting the audits, which included, but 
was not limited to, inspection of areas used for outdoor storage, vehicle washing, vehicle 
maintenance, fueling operations, and chemical storage.  Housekeeping practices, along with 
availability and implementation of a SWPCP were also evaluated. 

When appropriate, individual Co-permittees were required to submit a Compliance Schedule 
for correcting any noted deficiencies.  These were due to RWQCB by the end of April 2004.  
Corresponding Final Compliance Reports were submitted in May 2004.  While all items noted 
by the auditors were minor and easily rectified, the Co-permittees were energized by the 
opportunity to further enhance their efforts to mitigate stormwater pollution at their facilities.  
All of the Co-permittees were in compliance with the schedule set by RWQCB and should 
commended for their speedy and comprehensive response to the audit findings. 

 7.4.2 Tours of Co-permittees’ Corporation Yards 

The Public Infrastructure Subcommittee meets on a monthly basis to discuss permit 
compliance issues and protection of stormwater as it relates to government activities.  
Subcommittee members take this opportunity to share ideas and discuss new and innovative 
BMPs for the protection of stormwater quality.  Presentations by Subcommittee members and 
guest speakers allow members to share experiences, successful BMP practices and new 
technology and ideas.  Participation in these meetings has been instrumental in the many new 
stormwater protection improvements at corporation facilities throughout Ventura County. 
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As an educational exercise, some of the Subcommittee meetings included site visits to other 
government corporation yard facilities located throughout Ventura County.  These visits 
provide the Co-permittees with the unique opportunity to see first hand how potential 
problems were identified and corrected.  This exercise has fostered a growing dialogue among 
the Co-permittees and has been such a great success that the Co-permittees plan to continue 
this activity next permit year. 

 7.4.3 Aquatic Pesticide NPDES Permit

In March 2001, the Ninth Circuit Court of Appeals determined that discharges of pollutants 
from the use of aquatic pesticides to waters of the United States require coverage under an 
NPDES permit (General Permit No. CAG990003).  Coverage under this General Permit is for 
public entities that discharge pollutants to water bodies associated with the application of 
aquatic pesticides for resource or pest management.  This permit is required regardless if the 
public entity is already covered by a municipal NPDES permit.  This General Permit applies 
to aquatic pesticide applications directly into a water body and/or directly to organisms in the 
water or on the water surface with the purpose and intent of killing the target aquatic 
organisms.  The impacts of these chemicals may not be limited to the target organisms – other 
plants and aquatic life in the treatment area may be impacted.  Due to water movement at the 
treatment locations, the residual pesticides can be carried to adjacent areas while 
concentrations in the water are still high enough to cause adverse impacts to not only aquatic 
organisms but also to other beneficial uses such as, irrigation, ground water recharge and 
recreation. 

During the 2003-04 reporting period, VCWPD contracted with Larry Walker Associates 
(LWA) to continue the implementation of a cooperative regional monitoring program with the 
cities of Camarillo, Port Hueneme and San Buenaventura to meet the requirements of the 
original General Permit.  A 2003 calendar year annual report was submitted to the RWQCB 
January 2004. 

An updated version of the Aquatic Pesticide Permit for the control of aquatic weeds (General 
Permit No. CAG990005) was adopted May 2004.  In response to the updated General Permit, 
VCWPD again contracted with LWA to file a Notice of Intent (NOI) to seek coverage under 
the permit.  The other cooperative agencies opted to discontinue aquatic pesticide application 
for the coming year and did not submit NOIs for coverage under the updated General Permit.  
Per the requirements of the updated General Permit, VCWPD submitted an Aquatic Pesticide 
Application Plan (APAP) to the RWQCB July 2004.  VCWPD will initiate the 
implementation of the water quality monitoring program detailed in the APAP during the 
2004 aquatic pesticide application season. 

 7.4.4 Corporate Yard SWPCP Inspection Form 

In compliance with permit requirements, the Co-permittees developed and implemented 
Storm Water Pollution Control Plans (SWPCPs) at their corporate yards.  Once implemented, 
the permit requires annual inspections of the corporate yards to evaluate the implementation 
and effectiveness of the SWPCP.  In order to facilitate this process, the Public Infrastructure 
Subcommittee began discussions on what components of the SWPCP should be evaluated and 
how best to conduct inspections.  As a product of these discussions, the Subcommittee 
developed a model inspection form that the Co-permittees could implement at their yards. 

During the 2003-03 reporting period, the Co-permittees discussed their efforts using the 
model inspection form.  These discussions are on-going and will be further improved by 
recent RWQCB audits.  The Co-permittees plan to continue to address SWPCP 
implementation and annual inspections at the Public Infrastructure Subcommittee and utilize 
the lessons learned for inclusion in future inspection activities. 
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 7.4.5 Countywide Public Agency Activities Training Workshop 

During the 2002-03 reporting period, VCWPD provided a training session on stormwater 
regulations and how they relate to municipal activities at the Maintenance Superintendents 
Training and Equipment Workshop held May 22, 2003.  This training event was open to all 
Co-permittee municipal staff countywide and was well attended.  The Co-permittees 
recognize not only the need to provide such training but believe that by performing 
countywide training events, there is greater consistency in the implementation of stormwater 
regulations and activities and limited resources are leverage to their best benefit. 

 7.4.6 Alternative Weed Management 

The requirements for a General Permit for aquatic pesticide applications prompted many of 
the Co-permittees to review and evaluate their current maintenance activities for maintaining 
their drainage systems.  Several Co-permittees attended one of the several seminars hosted by 
the Ventura County Environmental and Energy Resources Department (EERD) on Integrated 
Pest Management (IPM) approach to weed management.  These seminars provided the Co-
permittees alternative less-toxic approaches to weed control.  Some Co-permittees found that 
they could incorporate these strategies with only minor modifications to their maintenance 
activities. 

With increasing regulations on the use of pesticides and the growing awareness of 
environmental impacts from pesticide use, the Co-permittees will continue to explore 
alternatives and implement BMPs that mitigate their impacts on the local ecosystem.  The Co-
permittees forward, progressive approach is praiseworthy. 

 7.4.7 Co-permittee Discussion/Sharing of Best Management Practices 

The Public Infrastructure Subcommittee conducts discussions of BMPs at their monthly 
meetings.  These discussions are intended as a forum to learn through shared experiences.  
During the 2002-03 reporting period, some of the BMPs shared include the retractable roll off 
cover developed and implemented by the City of Moorpark, a concrete truck wash water 
recycle device, and the use of high pressure solid Carbon Dioxide (CO2) blasting for the 
removal of paint and other material. 

  7.4.7.a City of Moorpark Roll-Off Cover 

The City of Moorpark recognized the need to prevent stormwater run-on and run-off from 
their roll-off bins when stored at their corporate yard.  Since easy access to these bins are 
crucial to unloading removed debris from municipal trucks, the City investigated the idea of a 
custom-built removable cover that would allow easy access and prevent stormwater from 
entering and leaving the bins.  After some discussion of material, costs and durability, the 
City of Moorpark designed and constructed a removable cover pictured below. 

 

 

 

 

 

 

City of Moorpark Roll-Off Cover BMP 
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City of Moorpark Roll-Off Cover BMP  

  7.4.7.b Concrete Truck Wash Water Recycle 

In addition to the Roll-Off Cover, the City of Moorpark shared with the Public Infrastructure 
Subcommittee a second BMP designed and implemented by a contractor who performs work 
throughout the County.  This innovative contractor has implemented a concrete truck was 
water recycle system where wash water from the concrete truck is collected and recycled back 
into the concrete mix contained in the truck.  Use of the recycle wash bucket (pictured below) 
prevents concrete wash water from entering the storm drain system and polluting the 
receiving water downstream.  This resourceful business owner should be commended for his 
efforts. 
 

 

 

 

 

 

 

 

Concrete Truck Wash Water Recycle BMP
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  7.4.7.c Ventura County Research of High Pressure CO2 Applications 

The County of Ventura General Services Agency (GSA) during the 2002-03 reporting period 
began investigating the use of high pressure solid CO2 blasting for removing paint and other 
material traditionally eliminated via sand and hydro blasting technology.  This new 
technology would replace a long-practiced method, which creates a potential threat to 
stormwater quality.  GSA intends to find the best approach for a pilot study of this new 
cleaning method for the next permit year.  The Public Infrastructure Subcommittee will be 
following the use of this new technology closely to determine if other environmentally 
friendly applications can be incorporated at the Co-permittee corporate yards. 
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8.0 Program Description 

8.1 Introduction 
Illicit discharges/illegal connections can be sources of contamination within municipal storm drain 
systems. 

An illicit discharge is any intentional discharge to a 
municipal storm drain that is not composed entirely of 
stormwater and that is not covered by a NPDES permit.  
An illicit discharge refers to the disposal of non-
stormwater materials such as paint or waste oil into the 
storm drain or the discharge of waste streams 
containing pollutants to the storm drain system. 

An illegal connection to the storm drain system is an 
undocumented and/or unpermitted physical connection 
from a facility to the storm drain system.  The permit 
requires the Co-permittees to undertake programs to 
identify and eliminate such illegal connections. 

8.2 Program Development 
The Co-permittees have developed and implemented a 
Program for Illicit Discharges/Illegal Connection Response that is a combination of educational 
outreach tools and enforcement activities to increase the knowledge of target audiences about 
impacts of stormwater pollution; to change behavior of target audiences; and to involve and 
engage different communities throughout the County in mitigating the impacts of stormwater 
pollution on rivers, streams and oceans. 

Example of an Illegal Connection 

8.3 Program Focus 
The Permit requires the identification and elimination of illicit discharges and illegal connections 
to the municipal separate stormwater sewer system (MS4).  This requirement is based in one of 
two primary objectives set forth in the Clean Water Act amendments of 1987, which established 
the framework for regulating stormwater discharges from municipal, industrial and construction 
activities under the NPDES system: 

• Effectively prohibit non-stormwater discharges 
• Reduce the discharge of pollutants to the maximum extent practicable (MEP) 

The Permit has defined illicit discharge as follows: 

Illicit Discharge: means any discharge to the storm drain system that is prohibited under local, 
state or federal statues, ordinances, codes or regulations.  The term illicit discharge includes all 
non-stormwater discharges except discharges pursuant to an NPDES permit, discharges that are 
exempted or conditionally exempted in Part 1 of the Permit. 

Categories of non-stormwater discharges that are not prohibited (exempted or conditionally 
exempted) under the Permit (and detailed in the SMP) are listed in Table 8.1 Discharges Not 
Identified as a Source of Pollutants. 
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Table 8.1 Discharges Not Identified as a Source of Pollutants* 

Non-stormwater Discharges 

Water line Flushing 

Discharges from potable water sources 

Foundation drains 

Air conditioning condensate 

Water from crawl space pumps 

Reclaimed and potable irrigation water 

De-chlorinated swimming pool discharges 

Individual residential car washing 

Sidewalk washing 

Discharges or flows from emergency fire fighting activities 

* Each of the aforementioned non-stormwater discharges must meet the following conditions in order to ensure that the 
discharge will not be a source of pollutants. 

 
1. The discharge must not be known to contain any pollutants or contaminants that will cause a 

condition of pollution, contamination, or nuisance in the receiving water. 

2. The source of the discharges is not from a site that is under clean up and/or abatement orders; 
where previous water or soil testing has indicated the presence of contaminants or pollutants; 
where toxic or hazardous chemicals, substances, or wastes are or have been treated, stored, or 
disposed; or that is known as a result of past investigative or exploratory work to be a source 
or potential source of contaminants or pollutants concern. 

3. The discharge must not contain any visible sediment. 

4. The chlorine residual must be below 0.1 ppm (mg/L). 

5. The pH must be between 6.0 and 9.0. 

6. The discharge is exempt from conditions 1-5 if it results from fire fighting activities that are 
related to emergencies or discharges from potable water sources during emergencies. 

The term “illicit discharges” used in this program includes several categories as follows: 

• Incidental spills or disposal of wastes or non-stormwater.  These may be 
intentional, unintentional or accidental and would typically enter the storm drain 
system directly through drain inlets, catch basins or manholes 

• Discharges of sanitary sewage due to overflows or leaks; usually incidental but 
may be continuous 

• Continuous or intermittent discharges of prohibited non-stormwater other than 
through an illegal connection.  These typically occur as surface runoff from 
outside the public right-of-way (e.g., area washdown from an industrial site) 

• Continuous or intermittent non-stormwater discharges through an illegal 
connection 
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The Permit defines illegal connection as: 

Illegal Connection: shall mean any man-made conveyance that is connected to the storm drain 
system without a permit or through which prohibited non-stormwater flows are discharged, 
excluding roof-drains and other similar type connections.  Examples include channels, pipelines, 
conduits, inlets or outlets that are connected directly to the storm drain system. 

To meet the goals and objectives of this program, the Co-permittees have developed a 
comprehensive illicit discharge/illegal connection program, which includes the following 
components: 

• Illicit discharge elimination 
• Illegal connection elimination 
• Public Reporting 
• Education and Outreach 
• Illicit Discharges/Illegal Connections Staff Training 

 8.3.1 Illicit Discharge Elimination

The goal of this component is to detect and eliminate illicit discharges from entering the storm 
drain system to reduce pollutants from such discharge to the MEP.  The baseline objectives 
include: 

• Incidental spills/overflows reported by the public, other agencies or observed by 
a Co-permittee field staff during the course of their normal daily activities will 
be investigated, contained and cleaned up 

• Prohibited non-stormwater discharges reported by the public, other agencies, or 
observed by Co-permittee field staff (such as surface runoff associated with 
cleaning activities from a commercial use) will be eliminated through voluntary 
termination or enforcement 

• Suspected non-stormwater discharges reported by the public, other agencies, or 
observed by Co-permittee field staff whose origin is unknown, will be 
investigated to determine the nature and source of discharge and eliminated 
through voluntary termination or enforcement action (when possible) 

Co-permittees have prioritized problem areas (whether geographical and/or activity-related) for 
inspection, cleanup and enforcement using the methods defined in the program. 

 8.3.2 Illegal Connection Elimination

The goal of this component is to detect and eliminate illegal connections to reduce pollutants 
discharged through such connections to the MEP.  The baseline objectives include: 

• Inspect the storm drain system to identify illegal connections during scheduled 
infrastructure maintenance by personnel 

• Connections to the storm drain system that are suspected or observed to be a 
source of an illicit discharge will be investigated to determine the origin and 
nature of the discharge 

• Once the illegal connection has been investigated, Co-permittees perform one of 
the following: 
- If the discharge is determined to consist only of exempted non-stormwater, 

the connection will be allowed to remain and will no longer be considered 
an illegal connection.  Co-permittees may elect to issue a permit for the 
connection or allow the connection to remain if information on the 
connection is documented; or 
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- The discharge will be permitted through a separate NPDES permit; or 
- The connection will be terminated through voluntary action or enforcement 

proceedings 

 8.3.3 Public Reporting

The goal of this component is to promote, publicize and facilitate public reporting illicit 
discharges and illegal connections.  The baseline objective is: 

• Implement a program to receive calls from the public regarding potential illicit 
discharges and illegal connections, communicate and coordinate a response, 
perform all necessary follow up to the complaint, and maintain documentation 

 8.3.4 Education and Outreach

The goal of this component is to educate targeted audiences, the industrial/commercial business 
community and the land development/construction community on stormwater quality 
management, and the importance of eliminating or mitigating non-stormwater discharges to local 
streams and channels.  Baseline objectives include: 

• Provide educational material on non-stormwater discharges and why they are 
harmful to streams, and oceans at local community events 

• Target the land development/construction community with educational material 
and provide workshops on stormwater quality regulations and illicit discharge 
prevention response 

• Target the industrial/commercial community with educational material and 
provide workshops on stormwater quality regulations and illicit discharge 
prevention and response 

 8.3.5 Illicit Discharge/Illegal Connections Staff Training

The goal of training municipal staff is to raise the level of awareness on illegal connections and 
illegal discharges.  When staff is properly trained on how to identify illicit discharges and/or 
illegal connections, the likelihood that non-stormwater discharges and/or connections to the storm 
drain system will be more accurately identified and reported is increased. 

8.4 Program Implementation 
 8.4.1 Incident Response 

  8.4.1.a. Source Control 

The Co-permittees have a number of programs that 
have facilitated the detection of sources of illicit 
discharges.  These programs include industrial 
facility site visits, drainage facility inspection, water 
quality monitoring and the wide distribution of 
public education materials that provide phone 
numbers and web addresses to encourage the 
reporting of spills. 

Through routine maintenance activities within the 
municipal storm drain system, Co-permittee field 
personnel continue to report suspected problems 
and/or discharges to the system.  In addition to 

Example of Illegal Dumping 
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inspection, the Co-permittees receive notifications from various other sources such as the public 
and regional and/or local agencies. 

This permit year, the Co-permittees continued to: 

• Investigate the cause, determine the nature and estimate the amount of discharge 
for reported illicit discharge/dumping incidents 

• Determine when possible the type of materials and source type for reported 
illicit discharge/dumping incidents 

• Determine when possible the probable cause for the illicit discharge/dumping 
and take appropriate actions to prevent similar discharges from reoccurring 

• Verify that reported illicit discharge/dumping incidents were terminated and/or 
cleaned 

• Refer illicit discharge/dumping or illegal connections to other agencies when 
appropriate 

• Identify and eliminate illegal connections 
• Provide educational materials and contact numbers for reporting illicit 

discharge/dumping when conducting stormwater inspections 

Figure 8-1 and Figure 8-2 show the results of the Co-permittees’ efforts.  Data presented in 
Figure 8-1 indicate that 7% of the reported incidents were not illicit discharges.  Last reporting 
year this level of inaccurate reporting was 6% (down from 11% from PY3/RP9).  In order to 
facilitate accurate reporting of illicit discharges, the Co-permittees will continue their efforts to 
educate county residents on how to properly identify an illicit discharge and report it to the 
appropriate agency. 

All of the reports that were illicit discharges were resolved countywide (meaning they were 
cleaned up; referred to another agency; followed up; and/or educational material was distributed).  
The number of incidents investigated and addressed by the Co-permittees that reported discharges 
exceeds the 90% performance criteria established in the SMP.  Note: These figures represent 
incidents that Co-permittees responded to as part of the Stormwater Management Program.  
Incidents addressed by EHD Hazardous Waste Program or local CUPA may not be included in 
these figures. 
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Figure 8-1 Illicit Discharge/Dumping Response

  * No Illicit discharges were reported by the cities of Fillmore and Ojai. 

 

Figure 8-2 indicates the number of illegal connections identified and eliminated.  Each Co-
permittee detects and eliminates illegal connections within its municipal storm drain system.  Any 
illegal connection identified by the Co-permittees during routine inspections is investigated.  
Appropriate actions are then taken to approve undocumented connections by permit procedure 
and/or pursue removal of those connections that are determined to be illicit connections and not 
permissible. 

If evidence of an illegal discharge is detected and the source does not appear to be evident a source 
investigation may be conducted to determine if the discharge is being conveyed through an illegal 
connection. 

Depending on the type of illicit connection detected, the Co-permittees will eliminate any 
connection by means of appropriate legal procedures.  Follow-up will be conducted to ensure that 
abatement activities have been successfully and adequately implemented. 

Compliance with established regulations on obtaining encroachment permits before installation of 
drains enforced.  Owners of existing drains without appropriate permits are notified to comply.  
For those drains where the owner is unresponsive or cannot be identified, each Co-permittee is 
responsible for deciding whether to formally accept the connection as part of their public drainage 
system or cap it off. 
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Figure 8-2 Illegal Connection Response

  * No illegal connections were reported by the cities of Fillmore, Moorpark, Ojai, Port Hueneme, and Santa Paula. 

 
  8.4.1.b. Source Determination 

As part of their investigation of reported illicit discharges/dumping incidents, the Co-permittees 
attempt to determine the material’s source.  This investigation generally entails inspection of the 
surface drainage system in the vicinity of suspected illicit discharges.  This may include accessible 
areas in the public right-of-way adjacent to residences and businesses, catch basins, open channels 
near known points of discharge, and upstream manholes. 

If the source can be determined, Co-permittees take one or all of the following actions (when 
appropriate): 

• Voluntary cleanup/termination 
• Initiate enforcement procedures 
• Take steps to prevent similar discharges from reoccurring 

When the source cannot be determined, the appropriate department or contractor will be notified 
to contain and clean up the material.  Because these situations and material can vary, procedures 
will vary as well.  The following are steps that in general are taken by Co-permittees to determine 
source: 

• Verify location of the spill/discharge 
• Investigate the cause (look for origin) 
• Determine the nature and estimate the amount of illicit discharge/dumped 

material 
• Containment and cleanup 
• When appropriate, refer documented non-stormwater discharges/dumping or 

illegal connections to the proper agency for investigation 
• If appropriate, notify the RWQCB and/other proper agencies 
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Figure 8-3 indicates the likely cause for illicit discharges countywide.  The vast majority of 
incidents resulted from cleaning activities, which the Co-permittees have defined as any activity 
intended to wash, tidy up or make clean.  In order to reduce the number of illicit discharges and to 
prevent similar incidents from reoccurring, the Co-permittees have taken a variety of actions.  
Some Co-permittees have provided additional training to field staff (such as Building Inspectors, 
Engineering Inspectors, maintenance personnel) that can look for “potential” discharges.  When 
“potential” discharges were found, Co-permittees provided educational material to the appropriate 
resident, business owner, etc.  In addition, other Co-permittees have started to distribute 
educational material with all encroachment and building permits.  Other Co-permittees have 
published articles in local magazines regarding pool maintenance, vehicle maintenance and 
homeowner projects.  Some Co-permittees have also distributed letters, brochures and 
informational door hangers directly to homeowners during residential street sweeps in known 
problem areas.  The proactive and innovative educational outreach efforts of the Co-permittees 
should be commended. 

 

 

7%

42%

36%

5%

10%

Cleaning Activities

Other
Unknown

Spill/Overflow

Accident

Number of Incidents Countywide = 927

Figure 8-3 Probable Cause of Illicit Discharges Countywide

 
In addition, Co-permittees were able to determine both the type and source of material discharged 
during illicit discharge/dumping events.  Figure 8-4 shows the type of material discharged, while 
Figure 8-5 indicated the source of the material.  The categories “wastewater”, “building 
materials”, and “hazardous material” comprise the majority of material discharged.  For more 
information on categories for material type see Section 8.5.2. 
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Major sources of illicit discharge/dumping incidents were attributed to residential (50%) and 
industrial/commercial (32%).  Since these two sources account for 82% of all illicit discharges, the 
Co-permittees plan to continue to target business facilities and residents for comprehensive 
educational outreach.  In addition, Co-permittees will continue to cross-train all targeted staff on 
how to identify and report illicit discharges.  These efforts will continue to provide an effective 
countywide illicit discharge/illegal connection program. 
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9%
4%

Industrial/Commercial

Residential

Construction
Unknown

Figure 8-5 Source of Material Discharged during Illicit Discharge Events Countywide

Co-Permittee Faclity
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  8.4.1.c. Enforcement 

Co-permittees have continued to implement enforcement procedures to eliminate illicit discharges 
and illegal connections.  Enforcement procedures are consistent with the Co-permittees’ legal 
authority stipulated in their respective ordinances.  While legal authority varies, most enforcement 
processes follow a common sequence. 

Typically they include: 

• Verbal or written warnings for minor violations 
• Formal notice of violation or non-compliance with specific actions and time 

frames for compliance 
• Cease and desist or similar order to comply 
• Specific remedies such as civil penalties (e.g., infraction), non-voluntary 

termination with cost recovery, or referral for criminal penalties or further legal 
action 

Enforcement activity begins at the appropriate level as determined by the Co-permittees’ 
authorized representative.  For incidents that are more sever or threatening at the outset, 
enforcement will start at an increased level.  Enforcement steps are accelerated if there is evident 
of a clear failure to act or an increase in the severity of the discharge.  Enforcement actions for 
violating any of the provisions of the Co-permittees’ ordinances may include any of the following 
or a combination thereof: 

• Criminal Penalties 

- Monetary punishment 
- Imprisonment 

• Civil Penalties 

- Monetary punishment 

Figures 8-6 and 8-7 indicate the number and type of enforcement actions taken by the Co-
permittees in response to reported illicit discharge/dumping events during this reporting period.  
The data presented in Figure 8-6 indicates that most Co-permittees issued some form of 
enforcement action when resolving an illicit discharge and/or dumping event.  A total of 927 
verified illicit discharges were reported countywide and Co-permittees issued enforcement actions 
on 80% of these incidents. 
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Figure 8-6 Number of Enforcement Actions

 
As indicated in Figure 8-7, the vast majority of enforcement actions consisted of both verbal and 
written warnings of violation.  Last permit year, Notice of Violations constituted 18% of all 
enforcement actions.  This year, the Co-permittees continued this level of action by issuing a total 
of 155 Notice of Violations (21%).  No monetary fines were collected by the Co-permittees this 
year.  This continued enforcement effort underscores the Co-permittees high level of expectations 
from its residential and business communities.  After ten years of stormwater educational 
outreach, the Co-permittees believe that additional tools, such as Notice of Violations (NOVs) and 
fines are appropriate in certain instances to achieve compliance. 
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Warning

Notice of Violation

Figure 8-7 Types of Enforcement Actions taken Countywide
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In addition, the Co-permittees continued to utilize a database of reported illicit discharge incidents 
that includes the following information for each event: 

• Date of initial inspection 
• Type of material discharged 
• Source type of discharge 
• Probable cause of discharge 
• Date of follow-up inspection 
• Date of conclusion/clean up/removal/follow up/education 
• Enforcement taken action 

A print out of the Co-permittees’ database is attached in Appendix 2.  The Co-permittees annually 
update the database with their activities for the current reporting year and provide a copy to the 
RWQCB in the Annual Report. 

 8.4.2 Education and Outreach 

Stormwater pollution prevention is most easily and cost effectively achieved through education 
and awareness.  This reporting year, Co-permittees continued to distribute educational material 
that describes illicit discharges and provides contact numbers for reporting illicit discharges to 
automotive, food service and construction sites during inspections.  Co-permittees have developed 
their educational material with the following goal: 

• Instruct special groups on elements of stormwater quality, tools available, where 
to find assistance/reference materials and where efforts from the public/private 
sectors are best focused to be most effective 

Details on the number of educational contacts made during this reporting period have been 
included in Section 4 (Program for Industrial/Commercial Business) and Section 6 (Program for 
Construction Sites). 

 8.4.3 Stormwater Quality Staff Training 

Each Co-permittee targets staff based on the type of stormwater quality and pollution issues that 
they may encounter.  Targeted staff included drainage, roadway, landscape and facilities staff, 
industrial pretreatment inspectors and code enforcement officers.  Training was incorporated with 
existing business inspection, construction site, and public agency activity programs. 

Staff was trained in a manner that provided adequate knowledge for effective illicit discharge 
identification, investigation, reporting and/or clean up.  Training was achieved in a variety of 
ways, including informal “tailgate” meetings, formal classroom training and/or self-guided 
training methods. 

During this reporting period, Co-permittees trained 193 municipal staff on illicit discharge 
response and non-stormwater discharges.  Figure 8-8 depicts the number of staff trained.  All of 
the Co-permittees exceeded the performance criterion established in the SMP, and trained more 
than the 90% of targeted employees. 
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Figure 8-8 Illicit Discharge/Illegal Connection Staff Training

 

8.5 Five Year Permit Summary of Program Accomplishment 
 8.5.1 Incident Response Database 

Due to new reporting requirements, the Co-permittees were required to develop an Access 
Database to track and report their Illicit Discharge/Illegal Connection Incident Response Program.  
VCWPD developed a model database that included a user-friendly format that allowed Co-
permittees to input all relevant data regarding each illicit discharge/dumping event.  A print out of 
the database has been provided to the RWQCB each year since its development and is annually 
update in the Annual Report. 

 8.5.2 Additional Categories for Material Type 

In 2002-03, the Co-permittees realized that the number of categories that had been traditionally 
used to characterize material type (Hazardous Material, Sewage, Wastewater) resulting from an 
illicit discharge were limited and often resulted in many illicit discharges being characterized as 
“other”.  In order to better describe the material involved, the Co-permittees discussed at length 
the typical types of illicit discharges that occur within their jurisdictions and what material is often 
involved.  These discussions were very helpful in clarifying the fact that the Co-permittees often 
had different ideas and opinions on how to describe these events.  After much discussion the Co-
permittees agreed on an additional four categories for material type.  To ensure accurate reporting, 
the Co-permittees agreed that definitions for each class of “material type” would keep any 
guesswork in describing these events to an absolute minimum. 

Table 8-2 Illicit Discharge Material Type details the categories used by the Co-permittees to 
describe the material type of an illicit discharge.  The definitions of these various categories are 
solely for facilitating the Co-permittees with their characterization of material type for annual 
report consistency.  The Co-permittees are aware that these definitions are by no means all-
inclusive nor necessarily how another agency or person would define these categories. 

The Co-permittees used a variety of resources in helping to define these categories including the 
Ventura Count Environmental Health website, the RWQCB website and the Environmental 
Protection Agency’s glossary of terms and educational outreach materials. 
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Table 8-2 Illicit Discharge Material Type 

Material Type & Definitions 

TYPE DEFINITION 

Hazardous Material By-products of society that can pose a substantial or 
potential hazard to human health or environment when 
improperly managed.  Posses at least one of the four 
following characteristics (ignitability, corrosivity, 
reactivity, or toxicity), or is identified as a listed waste 
(e.g., oil, used anti-freeze, hydraulic fluid) 

Sewage The waste and wastewater produced by residential and 
commercial sources and discharged into sewers, 
includes the sludge produced by Publicly Owned 
Treatment Works. 

Wastewater The spent or used water from a home, community, farm 
or industry that contains dissolved or suspended matter. 

Building Materials Any debris associated with construction activities used 
to construct a building and/or stand/alone facility, such 
as plaster, dry-wall, nails, wood, etc. 

Landscape Debris Excessive eroded soils, sediment and/or organic 
materials. 

Animal Wastes Discharge from confinement facilities, kennels, pens, 
recreational facilities, stables, show facilities and 
residential yards. 

Litter/Trash Synthetic consumer by-product 

Other Any remaining materials that do not fit into the above 
mentioned categories. 

 

 8.5.3 Storm Drain Curb Markers 

In addition to marking their storm drain inlets with a 
pollution prevention message, the City of Camarillo has 
implemented the use of storm drain curb markers with a 
phone number to report illicit discharges.  This creative 
combination of two permit-required activities (provide 
an illicit discharge reporting number to the public and 
stencil storm drains with a “no dump” message) is to be 
commended.  Consequently, the City has experienced a 
significant increase in the number of reports of 
suspicious substances in the gutter and drain.  This 
resourceful approach has proven a great success for the 
City in their efforts to improve illicit discharge 
reporting and the City plans to implement the markers 
citywide. 

Example of Storm Drain Curb Marker 

 

 8.5.4 Illicit Discharge Hotline 

The City of San Buenaventura has implemented an innovative means to provide city employees 
and residents with a tool to report illicit discharges.  During the 2002-03 reporting period the City 
developed and distributed a static-cling windshield sticker that displays the City’s Illicit Discharge 
Hotline phone number to all city vehicles along with a flyer that describes illicit discharges and 
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encourages employee participation in this program.  The City has empowered their entire 
municipal field staff with the tools and knowledge to combat stormwater pollution and should be 
commended for their efforts. 

 8.5.5 Joint Pollution Prevention Workshops 

During the 2001-02 reporting period, VCWPD in coordination with the City of Thousand Oaks 
held a one-day workshop that covered stormwater regulations and appropriate BMPs for working 
with concrete products.  The workshop was coordinated with the Program for Construction Sites 
and emphasized prevention of non-stormwater discharges (source control), appropriate cleaning 
methods, material storage and proper disposal.  For more information regarding this event, see 
Section 6 (Program for Construction Sites). 
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9.0 Water Quality Monitoring 

 

9.1 Executive Summary 
 

Pursuant to NPDES Permit No. CAS004002, the Ventura Countywide Stormwater Quality 
Management Program (Management Program) must submit a Stormwater Monitoring Report 
annually by October 1st summarizing results of water quality monitoring conducted during the 
monitoring year.  Consistent with this requirement the Ventura Countywide Stormwater 
Quality Management Program has prepared this Report to satisfy the permit requirements as 
well as to assess the effectiveness of the overall Stormwater Monitoring Program. 

This report provides an investigation of stormwater program effectiveness, characterizes the 
surface water quality of Ventura County, and summarizes water quality data for monitoring 
conducted during the 2004/05 season.  Analysis of samples collected at various monitoring 
sites throughout the watershed provides information to assess the impact of stormwater runoff 
and helps characterize the status of surface water quality for watersheds in Ventura County.  
The monitoring aids in the identification of pollutant sources as well as the evaluation of the 
Stormwater Monitoring Program’s effectiveness.  Evaluating the Stormwater Monitoring 
Program’s effectiveness allows for changes to be made and continual improvement of the 
overall Program.  This adaptive management strategy improves the quality and effectiveness 
of the Stormwater Monitoring Program and minimizes the impact of stormwater pollutant 
discharges throughout the watersheds. 

For the 2004/05 monitoring season, several key points have been identified and are 
highlighted below. 

• The Ventura Countywide Stormwater Monitoring Program 
(Stormwater Monitoring Program) met the monitoring requirements of 
its NPDES permit. 

• Water quality monitoring data were successfully collected during four 
wet weather and two dry weather events monitored by the Stormwater 
Monitoring Program.  The four wet weather events included monitoring at 
the Stormwater Monitoring Program’s Land Use (Event 1), Receiving 
Water (Event 1), and Mass Emission (all events) sites, collectively 
representing all three watersheds (Calleguas Creek, Santa Clara River, and 
Ventura River) in which the Stormwater Monitoring Program conducts its 
water quality monitoring activities.  The two dry weather events included 
monitoring only at the Mass Emission stations.  The Stormwater Monitoring 
Program conducted a thorough QA/QC evaluation of the environmental and 
QA/QC results generated from its analysis of water quality samples and 
found the resultant data set to have achieved a 96.5% success rate in 
meeting program data quality objectives.  Overall, the 2004/05 monitoring 
season produced a high quality data set in terms of the low percentage of 
qualified data, as well as the low reporting levels achieved by all 
laboratories analyzing the Stormwater Monitoring Program’s water quality 
samples. 
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• The heavy rains experienced during the 2004/05 monitoring season 
produced larger runoff events than are typically observed in Ventura 
County.  Average flows measured at the Mass Emission stations during 
early January 2005 (Event 4) were two times greater than the highest flows 
measured during 2003/04 monitoring events at ME-CC and ME-SCR, and 
almost 13 times greater than the highest flow measured during a monitoring 
event last season at the ME-VR site.  As evidenced by the extremely high 
total suspended solids concentrations measured during Event 4, along with 
measured elevated concentrations of metals, organics, and pesticides (see 
Section 9.9), it is reasonable to assume that the large precipitation and 
runoff event acted to flush out watersheds and scour streambeds and 
adjacent riparian habitat. 

• The Ventura River NPDES Mass Emission Monitoring Station (ME-
VR), formerly located on Casitas Vista Road at Foster Park, was 
determined to be unsafe due to land slides that occurred during the 
heavy rainfalls of January and February, 2005.  Safety concerns with the 
station’s location at Foster Park prompted the Stormwater Monitoring 
Program to relocate the ME-VR station to the Ojai Valley Sanitation 
District’s Treatment Plant above the POTW outfall.  The new ME-VR2 
station is located approximately one mile downstream of the station’s 
former location, ME-VR.  The new monitoring site is in an ideal location on 
the Ventura River due to the presence of a levee on the east side and 
bedrock on the west side of the site.  The new location also provides an 
improved ability to secure monitoring equipment.  Two dry weather events 
(Events 5 and 6) on the Ventura River were monitored at the new ME-VR2 
site using portable monitoring equipment.  All monitoring equipment, 
including a new rain gauge, will be permanently installed at the ME-VR2 
site by October 1, 2005, for use during the 2005-2006 monitoring year. 

• The Ventura County Watershed Protection District (VCWPD) 
employed the services of CRG Marine Laboratories, Inc. in order to 
achieve lower detection limits.  As a means of improving the detection 
capability of various constituents found in the water quality samples 
collected by the VCWPD, the Stormwater Monitoring Program has again 
employed the services of CRG Marine Laboratories, Inc (CRG).  CRG 
began analyzing the majority of the water quality parameters evaluated by 
the Stormwater Monitoring Program at the beginning of the 2003/04 
monitoring season, and in January 2005 added mercury to the list of water 
quality parameters the laboratory analyzes for the Stormwater Monitoring 
Program.  CRG is known for their ability to measure analytes at 
concentrations much lower than most water quality laboratories.  During the 
current monitoring year, CRG was able to achieve detection limits for trace 
organic compounds (i.e., organics, PCBs, and pesticides) that are 100 – 
1000 times lower than laboratories used in the past.  This translates into a 
current achievable detection limit of 0.01 µg/L for an organic compound 
such as 1,4-Dichlorobenzene, whereas in years past the detection limit for 
this constituent was 10 µg/L.  Additionally, CRG typically achieved 
detection limits for metals that are 10 times lower than historic levels for 
this class of constituent. 

• VCWPD used its water quality database to store and analyze 
stormwater quality data.  The Stormwater Monitoring Program invested 
approximately $150,000 in the past two years to develop a water quality 
database to further expedite, standardize, and enhance the Stormwater 

9-2 



SECTION 9.0 WATER QUALITY MONITORING 

Monitoring Program’s data management and data analysis activities.  Key 
attributes include automated importation of environmental and QA/QC data 
contained in a laboratory electronic data deliverable (EDD) into the 
database; semi-automated QA/QC evaluation; automated comparison of the 
Stormwater Monitoring Program’s data to water quality objectives; and a 
wide array of hard copy and electronic data reporting features.  The 
database has allowed the Stormwater Monitoring Program to improve its 
overall data management effort by providing staff with a robust data 
management tool for the storage, analysis, and reporting of stormwater 
monitoring data.  The VCWPD envisions that the NPDES Stormwater 
Quality Database will serve as a model example for watershed planning 
efforts throughout Ventura County.  Additionally, the database was recently 
used in the literature review element of the Santa Clara River Data Gap 
Analysis Project by AMEC Earth and Environmental in support of the Santa 
Clara River Enhancement and Management Plan. 

• VCWPD is investigating the installation of an additional flow meter at 
ME-SCR to provide complete flow measurements at the site during wet 
weather events.  A flow meter is presently installed at the top of the 
diversion dam for wet weather monitoring, while there is no flow meter 
installed at the river diversion gate.  Consequently, total wet weather flow 
cannot be measured.  There exist technical challenges to the measurement 
of flow at the river diversion gate since floating debris and sediment can 
interfere with such measurement.  VCWPD is currently investigating the 
use of a Marsh-McBirney Flo-Dar meter which may be capable of 
accurately measuring flow at the river diversion gate. 

• Acute toxicity was observed during one wet weather event at R-1, W-3, 
and W-4.  Acute toxicity tests were performed at all monitoring sites during 
the first October 2004 monitoring event (Event 1).  A TUa > 1 (which 
demonstrates acute toxicity) was observed at the R-1 Land Use, and the W-
3 and W-4 Receiving Water sites.  Although toxicity was detected 
subsequent Toxicity Identification Evaluation (TIE) tests were unable to 
identify the toxicant(s) because the toxicity had dissipated in all three 
samples at the point the TIEs were performed. 

• Chronic toxicity on Haliotus rufescens (Red Abalone) was observed 
during two wet weather events at Mass Emission station ME-VR.  This 
year, the Stormwater Monitoring Program used the marine species Haliotus 
rufescens (red abalone) for chronic toxicity testing due to the fact that the 
purple sea urchin, Strongylocentrotus purpuratus, was unavailable during 
both October 2004 monitoring events due to seasonal conditions.  Chronic 
toxicity tests using red abalone were conducted during the first two events 
at all Mass Emission stations.  Chronic toxicity (as determined by a TUc > 
1.0) was detected in two consecutive wet weather (Events 1 – 2) samples 
collected at the Mass Emission site ME-VR.  In accordance with NPDES 
permit requirements, a TIE was initiated for this site.  The toxicity testing 
laboratory was unable to identify the toxicant(s) because the toxicity 
observed in the Event 2 sample had dissipated at the point the TIE was 
initiated.  Chronic toxicity was not detected in any of the water quality 
samples collected from Mass Emission stations during the May 2005 dry 
weather event. 
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• Elevated pollutant concentrations were observed at all monitoring sites 
during one or more monitored wet weather storm events, as well as at 
all Mass Emission sites during one or more dry weather events.  
Constituent concentrations above Los Angeles Region 4 Basin Plan, 
California Toxics Rule, and/or California Ocean Plan water quality 
objectives were measured at the following monitoring sites: 

Mass Emission Sites (all wet weather exceedances except where noted) 

ME-CC  Anion: Chloride (dry) 

Bacteriological: E. Coli, Fecal Coliform 

Conventional: Total Dissolved Solids (dry) 

Metal: Aluminum, Cadmium (wet and dry), Chromium (wet and dry), 
Copper (wet and dry), Lead, Mercury, Nickel (wet and dry), Selenium 
(dry), Zinc 

Nutrient: Nitrate as N (dry) 

Organic: Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthere, Bis(2-ethylhexyl)phthalate, Chrysene, 
Indeno(1,2,3-cd)pyrene, total PAH compounds (wet and dry) 

Pesticide: 4,4’-DDD, 4,4’-DDE, Aldrin, total DDT compounds 

 

ME-SCR Anion: Chloride (dry) 

Bacteriological: E. Coli (wet and dry), Fecal Coliform 

Metal: Aluminum (wet and dry), Cadmium, Chromium (wet and dry), 
Copper (wet and dry), Lead, Mercury, Nickel, Zinc 

Organic: Benzo(a)anthracene, Benzo(b)fluoranthene, Bis(2-
ethylhexyl)phthalate, Chrysene, total PAH compounds 

 

ME-VR  Anion: Chloride 

Bacteriological: E. Coli, Fecal Coliform 

Metal: Aluminum, Cadmium, Chromium, Copper, Lead, Mercury, 
Nickel, Zinc 

Organic: Benzo(a)pyrene, Benzo(b)fluoranthene, Bis(2-
ethylhexyl)phthalate, Chrysene, total PAH compounds 

Pesticide: total DDT compounds 

 

ME-VR2 Metal: Chromium (dry), Copper (dry), Nickel (dry) 
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Receiving Water Sites (all wet weather exceedances) 

W-3  Bacteriological: E. Coli, Fecal Coliform 

Conventional: Total Dissolved Solids 

Metal: Aluminum, Chromium, Copper, Lead, Mercury, Nickel 

Nutrient: Nitrite as N 

Organic: total PAH compounds 

Pesticide: total DDT compounds 

 

W-4  Bacteriological: E. Coli, Fecal Coliform 

Conventional: Total Dissolved Solids 

Metal: Chromium, Copper, Lead, Mercury, Nickel, Zinc 

Nutrient: Nitrite as N 

Organic: Bis(2-ethylhexyl)phthalate, total PAH compounds 

Pesticide: 4,4’-DDD, 4,4’-DDE, total DDT compounds 

Even though receiving water objectives are not directly applicable to constituent 
concentrations measured at Land Use monitoring stations, the Stormwater Monitoring 
Program performed comparisons between Land Use water quality data and Los Angeles 
Region 4 Basin Plan, California Toxics Rule, and California Ocean Plan objectives as a 
means of identifying potential pollutants of concern. 

 

Land Use Sites (all wet weather exceedances) 

R-1  Bacteriological: E. Coli, Fecal Coliform 

Metal: Aluminum, Copper, Zinc 

Organic: Benzo(b)fluoranthene, Benzo(k)fluoranthene, Bis(2-
ethylhexyl)phthalate, Chrysene, Indeno(1,2,3-cd)pyrene, total PAH 
compounds 

Pesticide: 4,4’-DDE, total DDT compounds 
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I-2  Bacteriological: E. Coli, Fecal Coliform 

Conventional: Total Dissolved Solids 

Metal: Aluminum, Chromium, Copper, Zinc 

Organic: Benzo(b)fluoranthene, Benzo(k)fluoranthene, Bis(2-
ethylhexyl)phthalate, Chrysene, total PAH compounds 

Pesticide: 4,4’-DDE, total DDT compounds 

 

A-1  Bacteriological: E. Coli, Fecal Coliform 

Conventional: Total Dissolved Solids 

Metal: Aluminum, Chromium, Copper, Lead, Mercury, Nickel, Zinc 

Nutrient: Nitrate as N 

Organic: total PAH compounds 

Pesticide: 4,4’-DDD, 4,4’-DDE, total DDT compounds 

 

Bioassessment Monitoring 

The following were the main findings for the 2004 benthic macroinvertebrate (BMI) 
survey of the Ventura River watershed: 

• Rainfall in the Ventura watershed was below normal during the 2003 to 
2004 rain year and did not fall during the five months preceding the 
2004 BMI sampling event in September 2004.  As a result only nine of 
the fifteen sampling locations had sufficient water flow for sampling. 

• Physical habitat conditions at the nine sampling sites ranged from 
suboptimal to optimal.  The best habitat scores were at locations on the 
main stem of the Ventura River, upper San Antonio Creek and Matilija 
Creek.  The lowest scores were at locations on San Antonio Creek and 
Stewart Canyon Creek. 

• Based on the Southern California Index of Biological Integrity (So CA 
IBI) the aquatic health of the Ventura watershed during 2004 ranged 
from poor to good.  One site located in the upper watershed on Matilija 
Creek ranked in the good range, one site each on the Ventura River and 
Matilija Creek ranked in the poor range and the other six sites in the 
watershed ranked in the fair range.  The sites that ranked in the poor range 
were located in areas of the watershed that were impacted by either a large 
human transient population on the Ventura River or was located 
downstream of a small residential community on Matilija Creek. 
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• During the previous three years, the San Diego IBI (SD IBI) has been 
used to assess the aquatic health of the Ventura watershed.  The scores 
for the SD IBI and the So CA IBI were compared for the previous four 
years (2001 to 2004).  The SD IBI consistently ranked sites in the 
watershed as either good or very good, while the So CA IBI ranked the 
same sites as poor or fair.  The development of the So CA IBI included 
reference stations covering a much wider geographic range than was used 
for the development of the SD IBI.  As a result, the So CA IBI is comparing 
the Ventura watershed against more appropriate reference conditions and 
provides a better measure of the aquatic health of this system. 

• A historical analysis that included all the BMI data collected from 2001 
through 2004 showed that the BMI communities were delineated more 
by their location in the watershed than by survey year.  The types and 
abundances of species found throughout the watershed during the four year 
period changed very little.  Most of the changes were subtle shifts in the 
relative abundances of groups of species that were common throughout the 
watershed.  These results indicated that water quality in the watershed 
remained relatively stable during this four year period. 
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9.2 Background 
 

Pursuant to NPDES Permit No. CAS004002, the Ventura Countywide Stormwater Quality 
Management Program must submit a Stormwater Monitoring Report, annually by October 1, 
and include the following: 

• Status of implementation of the Stormwater Monitoring Program 

• Results of the Stormwater Monitoring Program 

• General interpretation of the results  

• Tabular and graphical summaries of the monitoring data obtained during the 
previous years. 

Consistent with this requirement, the Ventura Countywide Stormwater Quality Management 
Program (Management Program) has prepared this Report to address the permit requirements 
as well as to assess the effectiveness of the overall Management Program.  The Ventura 
Countywide Stormwater Monitoring Program (Stormwater Monitoring Program), as 
originally proposed, is described in Chapter 9 of the Report of Waste Discharge submitted in 
February 1999.  To facilitate the incorporation of information learned during implementation 
of the Management Program, increase the effectiveness of the Management Program, and 
streamline stormwater monitoring procedures, modifications to the Stormwater Monitoring 
Program have been implemented since 1999.  As part of this adaptive management strategy, 
improvements to the Mass Emission Stations Water Quality Monitoring Standard Operating 
Procedures (SOP) 2000-2005 were implemented in April 2003 to make them consistent with 
NPDES No. CAS004002, Order No. 00-108. The Stormwater Monitoring Program includes 
both stormwater management and scientific elements.  The collection and analysis of 
stormwater samples across Ventura County and the analysis and interpretation of the resulting 
data are the central activities of the Stormwater Monitoring Program.  The Stormwater 
Monitoring Program is currently conducted with the following four major objectives at its 
focus: 

• Characterizing stormwater discharges from monitoring sites representative 
of different land uses: industrial, agricultural, and residential 

• Establishing the impact of stormwater discharges on receiving waters by 
conducting receiving water quality, mass emission, and bioassessment 
monitoring 

• Identifying pollutant sources based on analysis of monitoring data, 
inspection of businesses, and investigation of illicit discharges 

• Defining stormwater program effectiveness using data collected before and 
after implementation of pollution prevention programs 

This report provides an overview of stormwater program effectiveness and characterizes the 
surface water quality of Ventura County.  Analysis of samples collected at various sites 
throughout the watershed gives an overall representation of the impact of stormwater 
discharges.  The monitoring also aids in the identification of pollutant sources as well as the 
assessment of stormwater program effectiveness.  Evaluating program effectiveness allows 
for changes to be made in the Stormwater Monitoring Program in order to resolve any 
problems that may exist.  This adaptive management strategy improves stormwater 
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monitoring program effectiveness and minimizes the impact of stormwater pollutant 
discharges on the watershed.   

The pertinent parts of the Stormwater Monitoring Program include the following:  

9.2.1 Land Use Site (Discharge Characterization) Monitoring 
Land use monitoring is designed to capture stormwater discharge from a specific type of land 
use.  In the Stormwater Management Plan, sites are chosen to represent three land use types: 
agricultural, industrial, and residential.  

Land use monitoring began during the 1992-93 monitoring season and is designed to 
characterize stormwater discharges from the three specific land uses noted above.  During the 
2004/05 monitoring season, samples from one wet weather event were collected for water 
chemistry and toxicity at the agricultural (Wood Road, A-1), industrial (Ortega Street, I-2) 
and residential (Swan Street, R-1) monitoring sites. 

9.2.2 Receiving Water (Tributaries) Monitoring 
Receiving water monitoring is designed to characterize the quality of receiving waters rather 
than discharges to the receiving waters.  This type of monitoring evaluates smaller tributaries 
to the main river systems.  Monitoring smaller tributaries allows the Stormwater Monitoring 
Program to focus on smaller sub-basins of the watershed that are not impacted by discharges 
from wastewater treatment facilities.  Monitoring a localized section of the watershed allows 
the Stormwater Monitoring Program to better examine the impact of stormwater on the 
watershed than mass emission monitoring (see discussion below).  During the 2004/05 
monitoring season, the Receiving Water sites La Vista (W-3) and Revolon Slough (W-4) were 
monitored once under wet weather conditions.  Water chemistry and toxicity samples were 
collected at both sites.  Receiving water monitoring at these sites was first implemented 
during the 1997-98 season and captures stormwater runoff from the Revolon Slough sub-
basin.  

9.2.3 Mass Emission Monitoring 
The purpose of mass emission monitoring is to identify pollutant loads to the ocean and 
identify long- term trends in pollutant concentrations.  Mass Emission sites are located in the 
lower reaches of major watersheds.  Through water quality monitoring at these sites, the 
Stormwater Monitoring Program can evaluate the cumulative effects of stormwater and other 
surface water discharges on beneficial uses in the watershed prior to discharge to the ocean.  
Both Mass Emission and Receiving Water stations measure water quality parameter 
concentrations in a surface water body, whereas Land Use monitoring stations permit the 
water quality characterization of discharges to surface water bodies.  Mass Emission 
monitoring stations measure water quality parameter concentrations resulting from discharges 
throughout an entire watershed.  The Mass Emission drainage area is much larger than the 
drainage area for the Receiving Water sites and includes other sources of discharge, such as 
wastewater treatment plants, non-point sources, and groundwater discharges.  

Mass Emission stations are located in the three major Ventura County watersheds: Calleguas 
Creek (ME-CC), Ventura River (ME-VR and ME-VR2), and Santa Clara River (ME-SCR).  
Each Mass Emission station was monitored this season, with the new ME-VR2 site replacing 
the ME-VR site for two dry weather monitoring events due to damages and safety concerns at 
the ME-VR site.  During the 2004-2005 monitoring season, water quality samples from four 
wet weather and two dry weather events were collected for water chemistry and toxicity at the 
Mass Emission sites.  Monitoring at two of these stations, ME-CC and ME-VR, was initiated 
during the 2000/01 monitoring season, while monitoring at the ME-SCR station was initiated 
during the 2001/02 monitoring season, and monitoring at the new ME-VR2 station was 
initiated in May 2005.  
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9.2.4 Bioassessment Monitoring 
The Ventura County Stormwater Monitoring Program also includes the Bioassessment 
Monitoring Program.  Biological assessments (bioassessments) of water resources integrate 
the effects of water quality over time and are capable of simultaneously evaluating multiple 
aspects of water and habitat quality.  When integrated with physical and chemical 
assessments, bioassessments help to further define the effects of point and non-point source 
discharges of pollutants and provide a more appropriate means for evaluating impacts of non-
chemical substances, such as sedimentation and habitat destruction.  A work plan for in-
stream bioassessment monitoring in the Ventura River watershed was developed and 
submitted in January 2001 to the Regional Water Quality Control Board (RWQCB) as part of 
the revised Stormwater Management Plan.  For four years, starting in 2001, bioassessment 
monitoring has been conducted once a year in the fall to establish baseline data.  The 
bioassessment monitoring for this reporting period occurred in September 2004, and included 
15 monitoring stations representing main streams and tributaries.  Six of the 15 monitoring 
locations visited this season did not possess sufficient flow to enable benthic 
macroinvertebrate sample collection.  Staff participated in both field and lab bioassessment 
training this year that was sponsored by the California Department of Fish and Game and the 
Southern California Coastal Water Research Program.  Bioassessment monitoring is 
conducted during the fall because it is the time period during which flows are most consistent 
and macroinvertebrates are most productive and diverse.  The fall season provides a 
consistent, stable environment for sampling that allows for macroinvertebrate comparability 
from year to year.  The results and discussion of the fall 2004 bioassessment monitoring are 
provided in Section 9.3 of this report. 

9.2.5 Monitoring Station Re-location 
The Ventura River National Pollutant Discharge Elimination System (NPDES) Mass 
Emission Monitoring Station (ME-VR), formerly located on Casitas Vista Road at Foster 
Park, was determined to be unsafe due to land slides that occurred during the heavy rainfalls 
of January and February, 2005.  Safety concerns with the station’s location at Foster Park 
prompted the Stormwater Monitoring Program to relocate the ME-VR station to the Ojai 
Valley Sanitation District’s Treatment Plant (located at 6363 North Ventura Avenue, Ventura, 
CA) above the POTW outfall.  The new ME-VR2 station is located approximately one mile 
downstream of the station’s former location, ME-VR.  The new monitoring site is in an ideal 
location on the Ventura River due to the presence of a levee on the east side and bedrock on 
the west side of the site.  The new location also provides an improved ability to secure 
monitoring equipment.  Two dry weather events (Events 5 and 6) on the Ventura River were 
monitored at the new ME-VR2 site using portable monitoring equipment.  All monitoring 
equipment, including a new rain gauge, will be permanently installed at the ME-VR2 site by 
October 1, 2005, for use during the 2005-2006 monitoring year.  Note that the four wet 
weather Ventura River monitoring events described in this report took place at the old ME-
VR station located at Foster Park. 

9.2.6 Report Contents 
This report discusses work conducted from July 2004 to August 2005 and includes 
precipitation and flow information and associated water quality data from four wet weather 
events monitored at the Stormwater Monitoring Program’s Land Use (Event 1), Receiving 
Water (Event 1), and Mass Emission (all events) sites, as well as two dry weather events 
monitored at each of the Mass Emission stations. 

This monitoring report is organized into 10 sections.  Section 9.1 provides an executive 
summary of the activities and findings of the 2004-2005 monitoring season.  Section 9.2 
provides the background and purpose of the Stormwater Monitoring Program.  Section 9.3 
provides the results and a discussion of the fall 2004 bioassessment monitoring.  Section 9.4 
includes a description of the monitoring sites.  Section 9.5 discusses precipitation and flow 
conditions at the monitoring sites.  Section 9.6 gives an overview of sample collection 
procedures and Section 9.7 provides tabular results of the sample analyses.  Section 9.8 
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describes the quality assurance and quality control procedures employed by the Stormwater 
Monitoring Program and the successes met in achieving data quality objectives.  Section 9.9 
discusses the water quality results and Section 9.10 summarizes mass loadings and 
comparisons to water quality objectives.  
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9.3 Ventura River Watershed 2004 Bioassessment Monitoring Report 
 

9.3.1 Executive Summary 
The 2004 bioassessment survey of the Ventura River watershed was conducted by staff 
members from the Ventura County Watershed Protection District, the Ojai Valley Sanitation 
District and Aquatic Bioassay and Consulting Laboratories on September 15th, 16th and 17h, 
2004.  Staff members from the California Department of Fish and Game (CDFG) and/or the 
Sustainable Land Stewardship Institute (SLSI) have been present during each of the four 
survey years to audit all sample collection activities and to provide data analysis and reporting 
services (CDFG = Jim Harrington, SLSI = Monique Born).  

Fifteen benthic macroinvertebrate (BMI) sampling locations were visited during the survey, 
with nine sites having sufficient flow for sample collection.  Physical/habitat observations, 
flow and water quality samples were also collected at each site.  The taxonomic identification 
of BMI organisms, data analysis and report generation was conducted by Aquatic Bioassay 
and Consulting Laboratories in Ventura, CA.  All of the QC guidelines for collection, sorting 
and identification of BMI organisms specified in the California Stream Bioassessment 
Protocol (2003) were met.   

The physical habitat quality of the survey stations ranged from suboptimal to optimal.  
Stations located on the main stem of the Ventura River (Stations 0, 4 and 12) the upper 
portion of San Antonio Creek (Station 9) and on the Matilija Creek system (10, 11, and 13) 
scored at or just below the optimal range.  These sites were characterized by relatively high 
substrate complexity, were composed of high percentages of cobble and boulders, had good 
bank stability, had little evidence of sedimentation due to upstream erosion and had good 
vegetative protection.  The lowest physical habitat scores were measured at Station 15 on San 
Antonio Creek and Station 8 on Stewart Canyon Creek.  These sites were characterized by 
having less instream cover and, especially in the case of Station 15, increased amounts of 
sedimentation and embeddedness (a measure of the amount of space surrounding cobble and 
gravel in the streambed).  The increased sedimentation is most likely the result of erosion due 
to upstream grazing, poor bank stability, poor vegetative cover and stable operations.  Water 
quality (pH, dissolved oxygen, temperature, specific conductance) was similar at all sites 
during the survey.  

The aquatic health of the Ventura River watershed was assessed using the Southern California 
Index of Biological Integrity (So CA IBI).  Based on this index, BMI communities that are 
ranked as poor can be considered to be impaired.  The IBI rankings for the nine stations 
sampled for BMIs in 2004 ranged from good (1 station) to fair (6 stations) to poor (2 stations).  
The two stations that were rated as poor were located at the Main St. bridge near where the 
Ventura River discharges into the Pacific Ocean (Station 0) and Station 13 located 
downstream of a small residential community on Matilija Creek in the upper watershed.  
Station 11 in the North Fork of Matilija Creek received an IBI score of good, indicating that 
the BMI community found there is comparable to other reference site locations in southern 
California.  Stations located on San Antonio Creek, at Foster Park on the Ventura River and 
below the Matilija Dam all scored in the fair range. 

An historical analysis was conducted which included all the BMI data collected from 2001 
through 2004.  This analysis showed that the BMI communities were delineated more by their 
location in the watershed, than by survey year.  The composition of the BMI community was 
mostly similar throughout the watershed both spatially and temporally.  Most of the 
community changes during the four year period included only subtle shifts in the relative 
abundances of species.  These results indicated that water quality in the watershed remained 
relatively stable during this four year period.  
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9.3.2 Introduction 
9.3.2.1 Ventura River Watershed 

The 228 square mile Ventura River watershed includes rugged mountains, a coastal chaparral 
ecosystem and valleys that lead to the Pacific Ocean.  Almost half of the watershed is in the 
Los Padres National Forest.  The Ventura River is the main watercourse within the watershed, 
with several major tributaries that includes Matilija Creek, San Antonio Creek and Cañada 
Larga Creek (Figure 9-1).  Matilija Creek drains the mountainous northern most portion of the 
watershed and can be divided into the main stem of the Creek above Matilija Dam and the 
North Fork of Matilija Creek which discharges into the main stem below the dam.  San 
Antonio Creek drains the northeastern portion of the watershed and has two main tributaries, 
Lions Canyon Creek and Stewart Canyon Creek.  Cañada Larga Creek drains the eastern 
portion of the watershed.  

The land use patterns within the watershed vary, but for the most part is undeveloped land and 
open space (89%).  There are urbanized areas (1.5%) that include the cities of Ojai and San 
Buenaventura (southeast side), and unincorporated communities including Oak View, Matilija 
Canyon, Live Oak Acres, Meiners Oaks and Casitas Springs.  The approximate human 
population of these communities is 20,000.  The land use designations in the developed areas 
vary widely from rural to residential to industrial. Human impacted areas include activities 
related to grazing and livestock, agriculture, oil production and recreation.  

9.3.2.2 Bioassessment Monitoring 

Major issues facing streams and rivers in California include modification of in-stream and 
riparian structure, contaminated water and increases in impervious surfaces, which has led to 
the increased frequency of flooding.  There have been many studies and reports showing the 
deleterious effects of land-use activities to macroinvertebrate and fish communities (Jones and 
Clark 1987; Lenat and Crawford 1994; Weaver and Garman 1994; and Karr 1998).  A major 
focus of freshwater scientists has been the prevention of further degradation and restoration of 
streams to their more pristine conditions (Karr et al. 2000).   

During the past 150 years direct measurements of biological communities including plants, 
invertebrates, fish, and microbial life have been used as indicators of degraded water quality.  
In addition, biological assessments (bioassessments) can be used as a watershed management 
tool for surveillance and compliance of land-use best management practices.  Combined with 
measurements of watershed characteristics, land-use practices, in-stream habitat, and water 
chemistry, bioassessment can be a cost-effective tool for long-term trend monitoring of 
watershed conditions (Davis and Simons 1995). 

Biological communities act to integrate the effects of water quality conditions in a stream by 
responding with changes in their population abundances and species composition over time.  
These populations are sensitive to multiple aspects of water and habitat quality and provide 
the public with more familiar expressions of ecological health than the results of chemical and 
toxicity tests (Gibson 1996).  Furthermore, biological assessments when integrated with 
physical and chemical assessments, better define the effects of point-source discharges of 
contaminates and provide a more appropriate means for evaluating discharges of non-
chemical substances (e.g. nutrients and sediment).  

Water resource monitoring using benthic macroinvertebrates (BMI) is by far the most popular 
method used throughout the world.  BMIs are ubiquitous, relatively stationary and their large 
species diversity provides a spectrum of responses to environmental stresses (Rosenberg and 
Resh 1993).  Individual species of BMIs reside in the aquatic environment for a period of 
months to several years and are sensitive, in varying degrees, to temperature, dissolved 
oxygen, sedimentation, scouring, nutrient enrichment and chemical and organic pollution 
(Resh and Jackson 1993).  Finally, BMIs represent a significant food source for aquatic and 
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terrestrial animals and provide a wealth of ecological and bio-geographical information 
(Erman 1996). 

In the United States the evaluation of biotic conditions from community data uses a multi-
metric technique.  In multi-metric techniques, a set of biological measurements (“metrics”), 
each representing a different aspect of the community data, is calculated for each site.  An 
overall site score is calculated as the sum of individual metric scores.  Sites are then ranked 
according to their scores and classified into groups with “good”, “fair” and “poor” water 
quality.  This system of scoring and ranking sites is referred to as an Index of Biotic Integrity 
(IBI) and is the end point of a multi-metric analytical approach recommended by the EPA for 
development of biocriteria (Davis and Simon 1995).  The original IBI was created for 
assessment of fish communities (Karr 1981) but was subsequently adapted for BMI 
communities (Kerans and Karr 1994). 

The first demonstration of a California regional IBI was applied to the Russian River 
watershed in 1999 (DFG 1998).  As the Russian River IBI was being developed, the 
Department of Fish and Game (DFG) began a much larger project for the San Diego Regional 
Board.  After a pilot project conducted on the San Diego River in 1995 and 1996, the San 
Diego Regional Board contracted DFG to help them incorporate bioassessment into their 
ambient water quality monitoring program.  During 1997 through 2000, data was collected 
from 93 locations distributed throughout the San Diego region.  Finally, between 2000 and 
2003, bioassessment data were collected from the Mexican border to the south, Monterey 
County to the north and to the eastern extent of the coastal mountain range.  These data were 
used to create an IBI that is applicable to southern California and is applied to the data in this 
report (Ode 2005).  

In fulfillment of the District’s NPDES storm water permit requirement, the goal of this report 
was to assess the aquatic health of the Ventura River and its main tributaries based on the 
results of the physical habitat and BMI community data collected at nine sites in September 
2004.  In addition, these data were compared and contrasted to the previous three years of 
data to look for any spatial or temporal water quality trends.  

9.3.3 Materials and Methods 
9.3.3.1 Sampling Site Descriptions 

Fifteen BMI sampling locations were visited in the Ventura River watershed from September 
15th to 17th, 2004 (Figure 9-1, Table 9-1).  Photographs of each site are displayed in Figure 
9-2.  The 15 sites can be grouped into four geographic areas: Stations 0, 4, 6 and 12 located in 
the main stem of the Ventura River; Stations 2 and 3 located in Cañada Larga Creek; the 
upper watershed which includes Stations 10, 11, 13 and 14 in Matilija Creek and the North 
Fork of Matilija Creek; and Stations 5, 7, 8, 9 and 15 located in San Antonio Creek and its 
tributaries, Lions Canyon Creek and Stewart Canyon Creek.  

Ventura River Watershed (Stations 0, 4, 6 and 12) 

The stations located on the main stem of the Ventura River range in elevation from 19 ft. at 
Station 0 near the ocean to 1020 ft. at Station 12 below the Matilija Dam.  The Ventura River 
is the main drainage for the entire watershed and receives runoff from three main tributary 
systems: the Matilija Creek system above the dam; the San Antonio Creek system; and the 
Cañada Larga Creek system. 

Station 0 is located upstream of the Main St. bridge just above where the Ventura River 
discharges into the Pacific Ocean.  It is the first site in the Ventura River that is not influenced 
by salinity changes caused by tidal flushing.  The river bed at Station 0 is heavily influenced 
by a large transient human population which lives there.  The banks on each side of the river 
are stabilized by rock levees designed to protect the City of San Buenaventura from flooding.  

9-14 



SECTION 9.0 WATER QUALITY MONITORING 

The Ojai Valley Sanitation Plant is located 2.5 miles upstream of Station 0 and discharges 2.0 
million gallons per day (MGD) of tertiary treated effluent, a process that includes nitrogen 
and phosphorus removal.   

Station 4 is located at Foster Park, 1.85 miles downstream of the confluence of the San 
Antonio Creek with the Ventura River.  This reach is located downstream of a traffic bridge, 
has small levees stabilizing both banks.  The river bottom is composed of boulders and 
cobble.  During the dry season filamentous algae is prevalent.   

Station 6 is located upstream of the traffic bridge at Santa Ana Road.  The channel at this site 
is concrete reinforced and covered with cobble on the sides and bottom.  The river has 
historically flowed underground from a point upstream of Station 6 and then reverted to 
surface flow at a point downstream of the station.  This site has been dry during September 
for the last four years.  The site was selected in the event that sufficient precipitation would 
fall in the subwatershed to produce flow at this site. 

Station 12 is located at the base of the Matilija Dam.  The dam, which is fed by Matilija 
Creek, is filled with sediment and no longer serves as a flood control structure and is 
scheduled for future removal.  The habitat at Station 12 is composed of boulders and natural 
vegetation.  

Cañada Larga Creek (Stations 2 and 3) 

Stations 2 and 3 are located on Cañada Larga Creek, the first major tributary to the Ventura 
River upstream of the ocean.  The Cañada Larga drains a rural area composed of ranch land 
and open space.  Station 3 is located near its headwaters and above areas of heavy grazing.  
Station 2 is located just upstream of the Cañada Larga’s confluence with the Ventura River 
and downstream of the heavily grazed portion of the watershed.  Both of these sites were dry 
during the September 2004 sampling event.  Additionally, Station 2 lost its hydrological 
connection to Cañada Larga Creek during the high flows of January and February, 2005, 
when the creek’s channel was redirected, thus bypassing Station 2. 

Matilija Creek, Upper Watershed (Stations 10, 11, 13 and 14) 

Each of the stations in the upper watershed is located above the influence of the Matilija Dam, 
at elevations near or above 1,000 ft.  The Matilija Creek system drains a small portion of the 
Los Padres National Forest and is composed of mostly rural and recreational lands.  Each of 
the monitoring sites is located in relatively pristine areas and is composed of high gradient, 
bolder and cobble habitats.  Stations 10 and 11 are located on the North Fork of Matilija 
Creek, above (Station 11) and below (Station 10) an active rock quarry.  Stations 13 and 14 
are located on the main stem of Matilija Creek, above (Station 14) and below (Station 13) a 
small residential community that uses septic tanks as its means of sanitation.  In previous 
years excessive algal growth had been present at Station 13, leading to concerns that the 
community could be contributing nutrients to the Creek.  Station 14 was dry during the 
September 2004 sampling event.  

San Antonio Creek (Stations 5, 7, 8, 9 and 15) 

Stations 5, 7, 8, 9 and 15 are located in the San Antonio Creek system and include sites on 
San Antonio Creek (Stations 5, 9 and 15), as well as its main tributaries, Lions Canyon Creek 
(Station 7) and Stewart Canyon Creek (Station 8).  Station 5 is located upstream of the bike 
path on San Antonio Creek just above its confluence with the Ventura River.  The streambed 
is predominantly cobble with dense bank vegetation.  Station 7 is located in Lions Canyon 
Creek above its confluence with San Antonio Creek in an area with stables, heavy grazing and 
sedimentation.  Station 15 is located in San Antonio Creek upstream of Lions Canyon Creek 
and is composed of boulders, cobble and sand.  Station 8 is located in Stewart Canyon Creek 
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above the confluence with the San Antonio Creek and has a streambed composed of cobble, 
gravel and sand.  Station 9 is located in San Antonio Creek upstream of Stewart Canyon 
Creek and is composed of cobble, gravel and sand with heavy vegetation on both banks.  Both 
Stewart Canyon and San Antonio Creek at Stations 8 and 9 drain the City of Ojai’s downtown 
and residential areas. Of these sites, Stations 5 and 7 were dry during the September 2004 
sampling event. 

 

9-16 



SECTION 9.0 WATER QUALITY MONITORING 

9-17 



SECTION 9.0 WATER QUALITY MONITORING 

9-18 

Figure 9-1:  Fi  sampling locations in the Ventura River Watershed 
 

fteen BMI



SECTION 9.0 WATER QUALITY MONITORING 

Table 9-1:  Sampling location descriptions for 15 cations in the Ventura River Watershed 
(key: u/s = upstream; d/s = downstream) 

– u/s co
Creek

developed residential lots.

19 14 49.3 685

9 San Antonio Creek 
near Stewart Canyon 
Creek

San Antonio Creek. Within close proxim  to the 
City of Ojai and less densely developed 
residential lots.

34 26 1.8 119 14 52.7 650

10 Nor  Fork Matilija 
Creek- u/s Ventura 
River conf.

North Fork Matilija Creek above influence of 
Matilija Dam and below rock quarry.

34 29 06.0 119 17 59.4 978

11 North Fork Matilija  
Creek- at gauging 
station

North Fork Matilija Creek above influence of 
Matilija Dam and above rock quarry.

34 29 35.1 119 18 18.6 1,360

119 18 23.7 200

Ventura River -Santa 
Ana Rd.

Mainstem Ventura River                                      

lo

Sta.ID Name Description and Comments Latitude Longitude Elev.

0 Ventura River – Main 
Street Bridge

Mainstem Ventura River, first site above estuary 
with fresh water.

34 16 54.23 119 18 24.09 19

4 Mainstem Ventura River.
Closest downstream site to confluence with San 
Antonio Creek. Station is also mass emission 
station. Bioassessment d/s from Foster Park 
Bridge.

12 Ventura River - below 
Matilija Dam

Matilija Creek. First station below Matilija dam 
and first existing station above urban influence.  

34 29 2.4 119 18 1.7 1020

2 Canada Larga Creek Canada Larga Creek, d/s of grazing                 
Dry - not sampled

34 20 31.7 119 17 08.2 293

3 Canada Larga Creek Canada Larga Creek, above main area of grazing 
impact.                                                            
Dry - not sampled

34 22 23.3 119 14  8.8 334

5 San Antonio Creek - 
near Ventura River

San Antonio Creek, first upstream site from 
confluence with Ventura River.                             
Dry - not sampled

34 22 50.9 119 18 23.9 347

15 San Antonio Creek 
above Lion Creek

San Antonio Creek above Lion Creek 34 25 19.3 119 15 46.8 623

8 Stewart Canyon Creek 
nf. San Antonio

Stewart Creek (tributary to San Antonio Creek) 
First u/s location from confluence.  Within close 
proximity to the City of Ojai and less densely 

34 26 07.1 1

ity

th

 
Dry - not sampled

Ventura River - Foster 
Park

34 21 07.9

403

623

6

7 Lion Canyon Creek – 
u/s conf.  San Antonio 
Creek

Lion Canyon Creek (tributary to San Antonio 
Creek) First u/s location from confluence.  Site 
with heavy sediment load and influenced by  
nearby stables and grazing.                                 
Dry - not sampled

34 30 04.5

34 23 59.1 119 18 29.7

119 20 51.7

34 25 19.3 119 15 46.8

1,355

14 Matilija Creek - at gate 
at end of road

Matilija Creek. Above dam and above community. 
Dry - Not Sampled

34 30 16.9 119 22 26.3 1,553

13 Matilija Creek - below 
community

Matilija Creek. Above dam and below community. 
Site has excessive amount of algae.
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Figure 9-2:  Photographs of each site in the Ventura River Watershed 
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Figure 9-2: Continued 
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Figure 9-2: Continued 
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Figure 9-2: Continued 
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Figure 9-2: Continued 
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Figure 9-2: Continued 
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Figure 9-2: Continued 
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9.3.3.2 Collection of Benthic Macroinvertebrates 

pling the BMI communities in the Ventura watershed since fall 
represents the time when the water quality conditions are the most stressful for biotic 

, 

Sampling and laboratory procedures for this survey followed the California Stream 

Envi on Agency (EPA) Rapid Bioassessment Protocols (Barbour et al. 
1999) and has been used in various parts of the world to measure biological integrity of 

rrington of 
the California Department of Fish and Game.  

Ben e CSBP in 
terms of both sampling methodology and QC procedures.  At each station, a 100 m reach was 

with hen access to the full 100 m reach was not possible due to obstacles (i.e. 
heavy vegetation), riffles were chosen from the portion of the reach where access was 

ossible.  Riffles were defined as areas in the reach where the velocity of flow was greatest 
due to shallow water coupled with a high relief bottom.  At each site the California 
Bioassessment Worksheet (CBW) was used to collect all of the necessary station information.  

Once three riffles were randomly identified, the most downstream riffle was occupied and the 
length of the riffle was measured.  A random number table was used to randomly establish 
three points along the riffle where transects were established perpendicular to stream flow.  
Starting with the downstream riffle, the benthos within a 2 ft2 area was sampled upstream of a 
1 ft wide, 0.5 mm mesh D-frame kick-net.  Sampling of the benthos was performed manually 
by rubbing cobble and boulder substrates in front of the net, followed by “kicking” the upper 
layers of substrate to dislodge any remaining invertebrates.  The duration of sampling ranged 
from 60-120 seconds, depending on the amount of boulder and cobble-sized substrate that 
required rubbing by hand; more and larger substrates required more time to process.  

Three locations along each transect that were representative of habitat diversity were sampled 
and combined into a composite sample.  Each composite sample was transferred into a 1 
gallon wide-mouth plastic jar containing approximately 300 ml of 95% ethanol.  This 
technique was repeated for each of three riffles in each reach, thus, three composite samples 
were collected for each site.  Chain of Custody (COC) sheets were completed for samples as 
each station was completed.  

9.3.3.3 Physical/Habitat Quality Assessment and Chemical Measurements

September was chosen for sam

communities.  However, the Ventura River and its tributaries can be dry during the late 
summer and fall months as is typical of most southern California river systems.  In addition
average rainfall during the 2003 – 2004 rainy season was below normal.  As a result, only 
nine of the 15 sites had sufficient water for BMI sampling during September 2004.  

Bioassessment Procedure (CSBP 2003).  The CSBP is a regional adaptation of the U.S. 
ronmental Protecti

aquatic systems (Davis et al. 1996).  Sampling procedures were audited by Jim Ha

thic macroinvertebrate (BMI) samples were collected in strict adherence to th

measured and 3 riffles were randomly selected from all the possible riffles that were present 
in the reach.  W

p

 

Physical habitat quality was assessed for the monitoring reaches using U.S. Environmental 
Protection Agency (EPA) Rapid Bioassessment Protocols (RBPs) (Barbour et al. 1999).  The 
team collected the physical/habitat measurements at each station and recorded the information 
on the CBW.  These measurements are summarized as follows: 

1. Water temperature, specific conductance, and dissolved oxygen were measured using a 
hand held YSI 85 water quality meter that was pre-calibrated in the field.  Similarly, a 
field-calibrated Beckman Model 225 meter was used to measure pH. 

2. Riffle length, width and depth in meters were recorded.  Width measures were averages 
taken at each transect and depth measures were averages taken along each transect. 
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3. A hand held Marsh McBirney Flo-Mate 2000 velocity meter was used to measure current 
velocity.  Three measures were collected along each transect and then averaged together.  
Flow was calculated using the cross sectional flow measurement method. 

4. A densitometer was used to measure % canopy cover. 

5. Substrate complexity, embeddedness, consolidation and categories (fines, gravel, cobble, 
boulder, and bedrock) were estimated using the CSBP Physical/Habitat Quality Form. 

6. Stream gradient was estimated using an inclinometer. 

7. Nutrient samples for nitrate and nitrite nitrogen, and phosphate phosphorus were 
collected and analyzed by the Ojai Valley Sanitation District laboratory. 

8. Aquatic bioassay and Consulting Laboratories analyzed all bacterial samples.  Samples 
were collected in sterile 250 mL plastic containers and analyzed according to Standard 
Methods for the Examination of Water and Wastewater, APHA, 19th Edition, methods 
9222 (total and fecal coliforms) and 9230 (enterococcus bacteria). 

9.3.3.4 Sample Analysis/Taxonomic Identification of Benthic Macroinvertebrate 
(BMIs) 

Sample sorting and taxonomy were conducted by Aquatic Bioassay and Consulting 
Laboratories.  Sorting was conducted in the Aquatic Bioassay laboratory in Ventura, CA and 
taxonomic identifications were conducted by Dr. Kim Kratz in Lake Oswego, OR.  
Identifications were made using standard taxonomic keys (Literature Cited, Taxonomic 
References).  In most cases taxa for this study were identified to the species level.  In 
adherence with Taxonomic Effort Level 1 specified in the CSBP, identifications were rolled 
up to the appropriate taxonomic level for the calculation of biological metrics and the 
Southern California IBI.  Samples entering the lab were processed as follows: 

A maximum number of 300 organisms were sub-sampled from the composite sample using a 
divided tray, and then sorted into major taxonomic groups.  All remnants were stored for 
future reference.  The 300 organisms were identified to the genus level for most insects and 
order or class for non-insects.  As new species to the survey area were identified, examples of 
each were added to the voucher collection.  The voucher collection includes at least one 
individual of each species collected and ensures that naming conventions can be maintained 
and changed as necessary into the future.   

The taxonomic quality control (QC) procedures followed for this survey included: 

• Sorting efficiencies were checked on all samples.  The leftover material 
from each sample was inspected by the laboratory supervisor.  Minimum 
required sorting efficiency was 95%, i.e. no more than 5% of the total 
number of organisms sorted from the grids could be left in the remnants.  
Sorting efficiency results were documented on each station’s sample 
tracking sheet.  

• Once identification work was completed, 10% of all samples were sent to 
the Department of Fish and Game (DF&G) offices in Rancho Cordova for a 
QC check.  Samples were sorted by species into individual vials that 
included an internal label.  Any discrepancies in counts or identification 
found by the DF&G taxonomists were discussed, and then resolved.  All 
data sheets were corrected and, when necessary, bioassessment metrics 
were updated.  
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9.3.3.5 Data Development and Analysis 

e, 
al 

2. Composition measures: EPT index, sensitive EPT index, Shannon diversity. 

3. Tolerance/intolerance measures: mean tolerance value, intolerant organisms (%), tolerant 

Multi-metric Analysis 

As species were identified, they were included in an Excel data sheet that, once complet
automatically calculated the bioassessment metrics used to assess the spatial and tempor
BMI community changes in the watershed or necessary to calculate the southern California 
IBI (Ode 2004).  The following metrics were calculated and their responses to impaired 
conditions are listed in Table 9-2: 

1. Richness measures: taxa richness, cumulative taxa, EPT taxa, cumulative EPT taxa, 
Coleopteran taxa. 

organisms (%), dominant taxa (%), Chironomidae (%), non-insect taxa (%). 

4. Functional feeding groups: collectors (%), filterers (%), grazers (%), predators (%), 
shredders (%). 
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Table 9-2:  Bioassessment metrics used to describe characteristics of the BMI community 

BMI Metric Response to 
Impairment

EPT Taxa decrease

Ephemeroptera Taxa decrease
Plecoptera Taxa decrease
Trichoptera Taxa decrease

EPT Index decrease
Sensitive EPT Index decrease

Shannon Diversity decrease

increase

decrease

increase

Percent Dominant Taxa increase

Percent Hydropsychidae increase

Percent Baetidae increase

Percent Collectors increase

Percent Filterers increase

Percent Grazers variable

Percent Predators variable

Percent Shredders decrease

Estimated Abundance   variable

Percent of organisms in the caddisfly family Hydropsychidae

Percent of organisms in the mayfly family Baetidae

Percent Tolerant       
Organisms

Percent of organisms in sample that are highly tolerant to impairment 
as indicated by a tolerance value of 8, 9 or 10 

Percent composition of the single most abundant taxon

Percent composition of mayfly, stonefly and caddisfly larvae
Composition Measures

Number of taxa in the insect order Plecoptera (stoneflies)

Number of taxa in the insect order Trichoptera (caddisflies)

Percent of macrobenthos that shreds coarse particulate matter

Estimated number of BMIs in sample calculated by extrapolating from 
the proportion of organisms counted in the subsample

Percent of macrobenthos that graze upon periphyton

Percent of macrobenthos that feed on other organisms

Percent of macrobenthos that collect or gather fine particulate matter

Percent of macrobenthos that filter fine particulate matter

Functional Feeding Groups (FFG)

Percent of organisms in sample that are highly intolerant to 
impairment as indicated by a tolerance value of 0, 1 or 2 

Tolerance/Intolerance Measures

Percent Intolerant   
Organisms

Percent composition of mayfly, stonefly and caddisfly larvae with
tolerance values between 0 and 3

General measure of sample diversity that incorporates richness and
evenness (Shannon and Weaver 1963)

Tolerance Value Value between 0 and 10 weighted for abundance of individuals 
designated as pollution tolerant (higher values) or intolerant (lower 
values)

Number of taxa in the insect order Ephemeroptera (mayflies)

Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) 
and Trichoptera (caddisfly) insect orders

Description

Richness Measures
Taxa Richness Total number of individual taxa decrease
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Southern California IBI 

or the Ventura 
Watershed for each of the last four sampling events (2001 through 2004) included a total of 

ch (three replicate samples, 300 organisms each).  As a result, before 
the So CA IBI could be computed for each station, 500 individual organisms were randomly 

showed 
pplied 

San Diego IBI 

The seven biological metric values used to compute the San Diego Index of Biological 
 

ol.  

Table 9-3: S
cumulative IBI score ranks 

The seven biological metric values used to compute the Southern California Index of 
Biological Integrity (So CA IBI) are presented in Table 9-3 (Ode et al. 2005).  The So CA IBI 
is based on the calculation of biological metrics from a group of 500 organisms from a 
composite sample collected at each stream reach.  The sampling design f

900 organisms per rea

selected from the list of 900 organisms at each station.  These 500 organisms were used to 
compute the seven biological metrics used in the IBI computation.  Ode et al. (2005) 
that this adjustment does not affect the outcome of the IBI.  This adjustment was also a
to the data for the prior three years, so that historical trends could be elucidated.  

Integrity (SD IBI) are presented in Table 9-4 (Ode et. al. 2002).  The SD IBI was developed
solely for the San Diego region, but has been applied to the BMI data collected from the 
Ventura watershed during the past three years for lack of a more appropriate assessment to

 

coring ranges for the seven metrics included in the Southern California IBI and the 

Coleoptera Predator % Non-Insect
Taxa Taxa Taxa

All Sites 6 8 All Sites 6 8 6 8 All Sites All Sites

10 >5 >17 >18 >12 0-59 0-39 25-100 42-100 0-8 0-4

9 16-17 17-18 12 60-63 40-46 23-24 37-41 9-12 5-8

8 5 15 16 11 64-67 47-52 21-22 32-36 13-17 9-12

7 4 13-14 14-15 10 68-71 53-58 19-20 27-31 18-21 13-16

6 11-12 13 9 72-75 59-64 16-18 23-26 22-25 17-19

5 3 9-10 11-12 8 76-80 65-70 13-15 19-22 26-29 20-22

4 2 7-8 10 7 81-84 71-76 10-12 14-18 30-34 23-25

3 5-6 8-9 6 85-88 77-82 7-9 10-13 35-38 26-29

2 1 4 7 5 89-92 83-88 4-6 6-9 39-42 30-33

1 2-3 5-6 4 93-96 89-94 1-3 2-5 43-46 34-37

0 0 0-1 0-4 0-3 97-100 95-100 0 0-1 47-100 38-100

Very Poor Poor Fair Good Very Good
0-19 20-39 40-59 60-79 80-100

Metric Scoring Ranges for the Southern California IBI

Cumulative IBI Scores

Metric 
Score

EPT
Taxa

% Collector
Individuals

% Intolerant
Individuals

% Tolerant 
Taxa
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Table 9-4:  S etrics included in the San Diego IBI and the cumulative 
IBI score ra

3
2 0
3
4 4
5
6
7
8
9

10 7

Cumul
Taxa

Dom
Taxon

Sensitive 
EPT Index 

e San Diego IBI

0-16

coring ranges for the seven m
nks 

Metric Scoring Ranges for th

Score Cumulative 
EPT Taxa

Shannon 
Diversity

Intolerant 
Taxa

Percent 
Grazers

0 0-1 0-1.31 0-.5 0-0.6
1

ative inant 

>56 0-0.6
2 1.31-1.4 0.6-1.0 0.7-1.
3 1.41-1.49 1.1-1.6 1.4-2.
4 1.5-1.58 1.7-2.1 2.1-2.7
5 1.59-1.67 2.2-2.7 2.8-3.
6 1.68-1.76 2.8-3.2 3.5-4.1
7 1.77-1.84 3.3-3.8 4.2-4.8
8 1.85-1.93 3.9-4.3 4.9-5.5
9 1.94-2.02 4.4-4.9 5.6-6.2

10 2.03-2.11 5.0-5.4 6.3-7
11 >2.11 >5.4 >

Fair Good Very Good
26-37 38-54 55-70

17-19 54-56 0.7-1.3

22-23 49-50 2.1-2.7
20-21 51-53 1.4-2.0

3.4-4
4.1-4.642-44

24-25 47-48 2.8-3.3
45-46

4.7-5.3
5.4-6

40-41
37-39

0-33

26-27

30-31
28-29

32-33

Poor
13-25

34-35
>35

6.1-6.9
>6.9

Very Poor
0-12

34-36
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Historical Analysis 

An historical data analysis was performed using all of the BMI, physical habitat and water 
 of 

ld 

Historical IBI Scores

quality data collected during the past four sampling surveys (2001 through 2004).  The goal
this analysis was to determine if any spatial or temporal trends in the BMI community cou
be detected and, if changes had occurred, what their cause(s) might be.  

 

Data from 2001 through 2004 were used to compute the So CA IBI. For the So CA IBI, data 
from each year were converted from 900 count species abundances to 500 using the 
randomization process described above.  The historic San Diego IBI data presented in 
previous reports (SLSI 2001, 2002, 2003) were used and for 2004 were computed using the 
900 species count as specified in the protocol (Ode et. al. 2002). 

Cluster Analysis 

The spatial and temporal patterns of the BMI communities in the Ventura River watershed 
were defined ray-Curtis dissimilarities for pairs of 
stations.  Species with relatively high abundances within a station group characterize the 

 relative 

e.  

 using cluster analyses that were based on B

unique species composition of the group.  Symbols on the two-way coincidence tables 
indicate relative abundance by the size of the symbol.  Cluster analysis considers
abundance of each tested taxa across the stations it occupies and is not weighted towards 
dominant species and therefore provides a more complete assessment of community structur
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9.3.4 Results 
Results for the 2004 BMI are presented in the section below, followed by a historical analysis 
of the combined data from 2001 through 2004.  

9.3.4.1 2004 

002 

n 
r (21.7 inches).  Typical of southern 

California, the rain season started in the fall (October or November) and ended in either May 
or June.  Peak mont rch.  In 2004, the last measurable 
rain fell in April.  Therefore, BMI sampling in September followed five months of dry 

c at 

 the watershed was greatest at Station 0 (2.29 cfs).  This 
flow measurement was taken in one of several channels found in this reach and is therefore an 

st 

o 

 and 

, for the most part, 
composed of similar percentages of fines, gravel, cobble, and boulders.  The exceptions to this 
were Station 12 loc oulders predominated and Station 8 in 
Stewart’s Canyon where cobble predominated.  Each of the highest elevation, upper 

sites 
radient 

was 1%.  

 

9.3.4.1.1 Rainfall 

Rainfall measured at the Stewart Creek gauging station during the 2003 to 2004 rain year 
(12.6 inches) was 8.5 inches below normal (21.2 inches) (Figure 9-3).  Only the 2001 to 2
rain year had less rain (7.2 inches) during the four years that the Ventura River watershed 
BMI survey has been conducted.  The greatest amount of rain fell during eh 2000 to 2001 rai
year (27.1 inches), followed by the 2002 to 2003 rain yea

hs for rain were November through Ma

weather and lead to the absence of water at six of the fifteen sampling locations.  

9.3.4.1.2 Physical Habitat Characteristics 

9.3.4.1.2.1 Velocity and Flow 

The physical characteristics of the riffles sampled in the Ventura River watershed during 
September 2004 are presented in Table 9-5.  Riffle velocities ranged from 0.4 ft/se
Stations 8 (Stewart Canyon Creek) and 10 (North Fork Matilija Creek) to 1.85 ft/sec at 
Station 13 on Matilija Creek.  Flow in

underestimate of the flow that was present across the entire reach.  The next greatest flow was 
measured at Station 13 (1.81 cfs), below the residential community in Matilija Creek.  Lowe
flows were measured at Station 8 in Stewart Canyon (0.08 cfs) and Station 9 in San Antonio 
Creek (0.05 cfs).  

9.3.4.1.2.2 Canopy Cover and Substrate 

Vegetative canopy cover ranged from 4% at Station 10 on the North Fork of Matilija Creek t
68% at Station 11 which is located just upstream of Station 10.  Substrate complexity was 
relatively good at most sites and ranged from 13 at Station 15 (Lions Canyon Creek) to 18 at 
Station 0 (Main St. bridge).  The exceptions to this were low scores (7) at both Stations 8
9 located in San Antonio Creek and Stewart Canyon Creeks, respectively. Streambed 
substrates in the lower watershed (Stations 0, 4, 12, 15, 8, and 9) were

ated under the Matilija Dam where b

watershed Stations (10, 11 and 14) were composed predominately of boulders.  All of the 
were high gradient streams (≥ 2%), except Station 8 in Stewart Canyon where the g

9.3.4.1.3 Water Quality, Nutrients and Bacteria 

The range for pH measurements was narrow among all sites and ranged from 7.4 at Station 8
to 8.2 at Stations 15 and 12 (Table 9-5).  Dissolved oxygen concentrations ranged from 5.03 
mg/L at Station 13 to 9.28 mg/L at Station 4 on the main stem of the Ventura River.  
Dissolved oxygen concentrations can vary widely at the same site throughout the day due to 
changes in water temperature and, based on the amount of available sunlight, the 
photosynthetic rate of oxygen producing algae.  Water temperatures were typical of summer 
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conditions and ranged from 18.1 °C to 22.5 °C.  Specific conductance ranged from 575 S/cm 
at Station 9 in Stewart Canyon to 1621 S/cm at Station 0.  

Nitrate nitrogen was greatest at Stations 8 (1.1 mg/L) and 9 (2.5 mg/L), was just above the 
detection limit at Station 0 (0.2 mg/L), and was below detection at all other sites.  Nitrite 
nitrogen was below detection at all sites.  Phosphate phosphorus was greatest at Station 0 (0.9 
mg/L), above detection at Station 8 (0.2 mg/L) and below detection at all other sites.  

Total coliform bacteria concentrations were elevated throughout the watershed and were 
greatest at Station 8 (3500 MPN/100 mL) and lowest at Station 13 below the community on 
Matilija Creek (900 MPN/100 mL).  Fecal coliform concentrations were greatest at Stations 
15 (3000 MPN/100 mL), 8 (1100 MPN/100 mL) and 9 (2400 MPN/100 mL) all in the San 
Antonio Creek system.  When the ratio between total and fecal coliform bacteria approaches 
one, the likelihood that the source of co ination is of either human or animal origin 
increases.  Fecal coliform concentration ther sites were much lower.  Enterococcus 
bacteria concentrations were also greatest  stations in San Antonio Creek (Station 8 = 1100, 
Station 9 = 500).   

9.3.4.1.4 Physical/Habi  Scores 

Assessment of the physical/habitat conditions of a stream reach is necessary for two reasons: 
one is to assess the overall quality of a st m reach and another is to assess the 
physical/habitat of the bioassessment si  many cases organisms may not be exposed to 
chemical contaminants, yet their popul  indicate that impairment has occurred.  These 
population shifts can be due to degradat of the streambed and bank habitats.  Excess 
sediment, caused by bank erosion due t man activities, is the leading pollutant in streams 
and rivers of the United States (Harring nd Born 2000).  Sediments fill pools and 
interstitial areas of the stream substrate sh spawn and invertebrates live, causing their 
populations to decline or to be altered.  Ph ical/habitat characterization of the site is also 
important to help ensure that habitats are iform between riffles so that population 
differences can be accurately assessed.  

Out of a total possible score of 200, ph abitat scores ranged from 108 at Station 15 at 
Lions Canyon Creek to 169 at Station 12 low the Matilija Dam (Table 9-5, Figure 9-4).  Of 
the nine sites where samples were collected in 2004, six scored in the optimal range (Stations 
0, 12, 9, 10, 11 and 13) and the other th tes (Stations 4, 15, and 8) scored in the 
suboptimal range.  Of note were the follo ng findings: 

Instream cover is a measure of the amount  suitable BMI habitat in a reach and includes 
cobble, tree fall, undercut banks, etc.  It best at Station 0 (18) near the Main St. Bridge 
and worst at Station 8 (12) in Stewart Ca

Embeddedness is a measure of the amount pty space (interstitial space) surrounding the 
rocks and cobble in a streambed.  The higher the embeddedness score, the more interstitial 
space there is surrounding the streambed cobble, and the more available habitat there is for 
BMI’s.  Excessive upstream erosion and sedimentation can lead to low embeddedness at a 
site.  The embeddedness score (11) was lowest at Station 15 in Lions Canyon, which is 
downstream of stables and grazing.  Additionally, Station 15 had the most sediment 
deposition (score of 3) of all sites in the watershed.  Sediment deposition at all other sites 
ranged from 12 (Station 8, Stewart Canyon) to 19 (Station 9, San Antonio Creek).  

Channel flows were low at most stations due to the low rainfall conditions that preceded this 
sampling event.  Exceptions to this were below the Matilija Dam (Station 12) and on the 
North Fork of the Matilija (Stations 10 and 11) where stream flow was close to normal.  Bank 
stability scores ranged from 12 at Station 15 to 20 at Station 4.  Vegetative protection was 
highest at Stations 0 and 4 on the main stem of the Ventura River and Station 11 on the North 
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Fork of the Matilija.  The lowest score for vegetative protection was at Station 15 in Lions 
County. 

9.3.4.1.5 BMI Community Structure 

The complete taxa list including raw abundances by site and replicate are presented in 
Appendix A, Table A-1.  The ranked abundance of the top 75% of the BMIs identified is 
illustrated in Table 9-6.  The biological metrics calculated for this survey were grouped into 
the four categories described in Table 9-3 and presented in Figure 9-5 through Figure 9-8: 
richness measures, composition measures, tolerance/intolerance measures and functional 
feeding groups.  The So CA IBI scores for each station are shown in Table 9-7 and illustrated 
in Figure 9-9.  The biological metrics are presented for each replicate and then averaged by 
site in Appendix A (Tables A-2 and A-3, respectively).  

9.3.4.1.5.1 Species Composition 

A combined total of 8,425 BMIs, represented by 102 taxa, were identified from the 27 
samples collected at the nine sampling sites during the September 2004 survey (Appendix A, 
Table A-1).  Based on this figure, the projected total abundance for all sites combined would 
be 87,523 individuals (Figure 9-5 and Appendix A, Table A-1).  Stations 0, 4 and 12, located 
on the main stem of the Ventura River, shared two relatively abundant species in common, 
Baetid mayflies (Baetis sp.) and chrionomids (Orthocladiinae) (Table 9-6).  Baetid mayflies 
were either first or second most abundant at these sites and dominated the total abundance at 
Station 0, contributing 31% of the total population.  At Station 4 the trichopteran, 
Hydrophyche sp., was most abundant while the black fly (Simulium sp.) was most abundant at 
Station 12, below the Matilija Dam.  

Stations located in the San Antonio Creek system (Stations 15, 8 and 9) shared three relatively 
abundant species in common: flies of the Euparyphus/Caloparyphus complex, which were 
dominant at Station 15, Hydropsyche sp., which was dominant at Station 9 and Orthocladiinid 
flies.  The gastropod, Physa/Physella sp. was most abundant at Station 8.  The trichopteran, 
Micrasema sp., was second in abundance at both Stations 8 and 9.  This species has a 
tolerance value of 1, indicating that it is very sensitive to disturbances.  

The three Stations in the upper watershed on the Matilija Creek system (Stations 10, 11 and 
13), shared four species in common: the beetle, Microcylloepus sp., which was most abundant 
at Stations 10 and 13; both Simulium sp. and Orthocladiinid flies, and Baetid mayflies (Baetis 
sp.).  Station 13, on Matilija Creek below the human residential community, was almost 
exclusively comprised of these four species.  The trichopteran, Micrasema sp., was most 
abundant at Station 11, located on the North Fork of Matilija Creek.  

9.3.4.1.5.2 Biological Metrics 

The biological metrics listed in Table 9-3, above, were calculated for this survey and are 
presented by group in Figure 9-5 through Figure 9-8 and Appendix A, Table A-3.  

Richness Measures:  Taxa richness is a measure of the total number of species found at a site.  
This relatively simple index can provide much information about the integrity of the 
community.  Few taxa at a site indicate that some species are being excluded, while a large 
number of species indicate a more healthy community.  Cumulative taxa is a simultaneous 
count of all of the taxa from each of the three replicate samples taken at a station.  Cumulative 
EPT taxa is the simultaneous count of all of the mayflies (Ephemeroptera), caddisflies 
(Trichoptera), and stoneflies (Plecoptera) present at a location.  These families are generally 
sensitive to impairment and, when present, are usually indicative of a healthy community.  
Both Coleopteran and Predator taxa are included since they are used to calculate the So CA 
IBI.
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Monthly Average Rainfall, Stewart Canyon Creek
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Table 9-5:  Physical habitat scores and characteristics for reaches in the Ventura River Watershed (CDFG 2004) 
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Taxa richness, both a and Predator taxa each followed a 
similar trend across sites, with the largest number of taxa found at Station 4 in the lower 

orth 

reek.  

Composition :  T sitive EPT, percent non-insects and the 
Shannon Diversity index are all measures of community composition.  Species diversity 

 

 

The percenta % at Stations 0, 4 and 12 on the main stem of the 
Ventura River and from 20 to 40% at Stations 15, 8, 10, 11 and 13 on both San Antonio Creek 

a 

 
 at 

n 

Tolerance Measures:  The Southern California IBI uses both the percent intolerant and 

 
, 
pt 

isms present is considered to be less pristine or more impacted by human 
disturbance than one that has few tolerant species.  The tolerance values for each species were 

er.  

ovide 

e 
 species A is 

e percent dominance index score for the site is 30%.  

cumulative and individual EPT tax

watershed, Stations 15, 8 and 9 in San Antonio Creek, and Stations 10 and 11 on the N
Fork of Matilija Creek (Figure 9-5).  Lower numbers were found at Station 0 near the ocean, 
Station 12 below the Matilija Dam and Station 13 below the small human residential 
community on the upper Matilija Creek.  The numbers of Coleopteran taxa were similar 
across sites and were greatest at Stations 11 and 15, and least at Station 8 on Stewart C

 Measures he percent EPT taxa, sen

indices are similar to numbers of species; however they contain an evenness component as 
well.  For example, two samples may have the same numbers of species and the same 
numbers of individuals.  However, one station may have most of its numbers concentrated
into only a few species while a second station may have its numbers evenly distributed among 
its species.  The diversity index would be higher for the latter station.  Percent EPT taxa are 
the proportion of the abundance at a site that is comprised of mayflies, stoneflies and 
caddisflies.  Percent Sensitive EPT taxa is similar except it includes only those EPT taxa 
whose tolerance values range from 0 to 3.  These taxa are very sensitive to impairment and, 
when present, can be indicative of more natural conditions.  Percent non-insect taxa are used
in the calculation of the So CA IBI.  

ge of EPT ranged from 40 to 60

and Matilija Creek (Figure 9-6).  Station 9, on San Antonio Creek, exceeded 60% EPT tax
and was an exception to this trend.  The percentage of Sensitive EPT taxa was lowest in the 
lower watershed and highest in San Antonio Creek (Stations 8 and 9) and the North Fork of
Matilija Creek (Station 11).  Therefore, although large numbers of EPT taxa were present
Stations 0, 4 and 12, most were not sensitive species.  The same was true for Stations 15, 10 
and 13.  Shannon Diversity was similar across all stations.  Non-insect species compositio
was elevated at Stations 15 and 8 in San Antonio Creek.  

tolerant organisms to evaluate the overall sensitivity of organisms to pollution and habitat 
impairment.  Each species is assigned a tolerance value from 0 (highly intolerant) to 10 
(highly tolerant).  The percent Intolerance Value for a site is calculated by multiplying the
tolerance value of each species with a tolerance value ranging from 0 to 2, by its abundance
then dividing by the total abundance for the site.  The percent Tolerant Value is similar exce
that only species with tolerance values ranging from 8 to 10 are included.  A site with many 
tolerant organ

developed in different parts of the United States and can therefore be region specific.  Also, 
different organisms can be tolerant to one type of disturbance, but highly sensitive to anoth
For example, an organism that is highly sensitive to sediment deposition may be very 
insensitive to organic pollution.  With these drawbacks in mind, the Tolerance measures 
generally depict disturbances in a stream that, when coupled with other metrics, can pr
good information regarding a stream reach. 

Percent dominance reflects the proportion of the total abundance at a site represented by th
most abundant species.  For example, if 100 organisms are collected at a site and
the most abundant with 30 individuals, th
The benthic environment tends to be healthier when the dominance index is low, which 
indicates that more than just a few taxa make up the majority of the community.  

The percent Hydropsychidae (caddisflies) and Baetidae (mayflies) present in a stream reach 
can indicate stressed habitat conditions when they are found in high abundance.  They will not 
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be present in highly polluted streams, but can be found in moderately polluted streams, 
especially when nutrients are high or there is a large amount of sedimentation.   

Mean Tolera  and ranged from 4.1 at Station 11 to 5.5 at 
Station 15 (Figure 9-7).  There were low percentages of intolerant organisms present at most 

of 

 

.  
The Southern California IBI uses the numbers of predators and percent collectors (gatherers + 

gure 

.1% at Station 12 below the Matilija Dam to 18.6% at Station 8 at 
Stewart Canyon Creek.  Shredders were absent or present in low numbers at all sites.  

c Integrity (IBI) for the San 
Diego region and its watersheds (Ode and Harrington 2002).  The index has recently been 

 In 

 biological 

hen be ranked according to very good (80-100), good (60-79), fair (40-59), poor 
(20-39) and very poor (0-19) habitat conditions.  The threshold limit for this scoring index is 

ern California 

 
 the North 

Fork of Matilija Creek (Table 9-7, Figure 9-9).  Two stations scored at or below the 
or range: Station 0 at the Main St. Bridge and Station 13 

nce Values were similar across sites

sites, except at Stations 8 (23.2%), 9 (18.3%) and 11 (26.1%).  The highest percentages of 
tolerant organisms were found at Stations 15 (24%) and 8 (24%).  Percent Dominance 
exceeded 25% at Stations 0, 12, 9, 11 and 13.  Hydropsychid caddisflies were present in large 
numbers at Station 9 (34%).  Baetid mayflies were present in large numbers at Station 0 
(37%) and 12 (33%).  

Functional Feeding Groups:  These indices provide information regarding the balance 
feeding strategies represented in an aquatic assemblage.  The combined feeding strategies of 
the organisms in a reach provide information regarding the form and transfer of energy in the 
habitat.  When the feeding strategy of a stream system is out of balance it can be inferred that
the habitat is stressed. For the purposes of this study, species were grouped by feeding 
strategy as percent collector-gatherers, collector-filterers, grazers, predators and shredders

filterers) at a site to calculate the index.  

Collecting was the predominant feeding strategy used by organisms in the watershed (Fi
9-8).  Collectors exceeded 75% of the population at Stations 0, 4, 8, 10, 11 and 13.  The 
percentage of filterers ranged from 10.7% at Station 11 to 37.3% at Station 9.  Grazers were 
highest at San Antonio and Matilija Creek Stations 8 (27.3%), 9 (18.6%) and 11 (31.8%).  
Predators ranged from 4

9.3.4.1.5.3 IBI Scores 

Work conducted in the 1990’s by the San Diego Regional Board and the California 
Department of Fish and Game, established an Index of Bioti

expanded to include all of southern California (Ode et. al. 2005) and is used in this section. 
previous reports (2001 to 2003), the San Diego IBI was applied to the BMI data collected for 
the Ventura watershed.  A comparison of the So CA IBI and SD IBI scores for each of the 
four years of survey data is presented in the historical analysis section below.  

The IBI is a multi-metric technique that employs seven biological metrics that were each 
found to respond to a habitat and/or water quality impairment.  Each of the seven
metrics measured at a site are converted to an IBI score then summed.  These cumulative 
scores can t

39.  Despite the fact that rankings can be identified as “fair”, sites with scores above 39 are 
within two standard deviations of the mean reference site conditions in south
and are not considered to be impaired.  Sites with scores below 39 are considered to have 
impaired conditions.  The metric scoring ranges established for the Southern California IBI 
survey are listed in Table 9-3 and were used to classify the Ventura watershed sites for the 
2004 survey.  

The IBI scores for six of the nine sites were in the fair range and included Stations 4 and 12 in
the Ventura River, 15, 8 and 9 in the San Antonio Creek system, and Station 10 in

impairment threshold of 39 in the po
on Matilija Creek below the community.  Station 11, on the North Fork of Matilija Creek, 
scored in the good range.  
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9.3.4.2 Historical Results (2001 to 2004) 

Physical habitat and IBI scores for the first four years of the Ventura watershed BMI 
monitoring program were combined and are presented graphically by site in Figure 9-10 and 
Figure 9-11.  Since the San Diego IBI was applied to the BMI data in past reports (2001 to 
2003), it was computed for the 2004 survey data, and then combined with the previous three 
years so that the SD IBI scores could be compared to the So CA IBI (Figure 9-12).   

9.3.4.2.1 Physical Habitat Scores 

Most sites varied from optimal to sub-optimal between years, with the majority of the scores 
for all sites and years in the sub-optimal range (Figure 9-10).  Marginal scores were only 

ion 2 

 

e 

So CA IBI:  There was an upward trend in IBI scores for Stations 0, 12, 15, 8, 9, and 13 
 

Stations 0 and 1, located on the main stem of the Ventura River, had the lowest IBI scores 

 

d 14 are located downstream and 
upstream, respectively, of a small human residential community located on the banks of 

ere 

sampling years were uniformly lower than the scores computed using the SD IBI (Figure 

reported at Station 1 on the Ventura River below the waste treatment facility in 2001 and 
Station 2 on Cañada Larga Creek.  Station 1 improved to sub-optimal in 2002, while Stat
was dry during the next three years.  Station 12 was the only site to score in the optimal range 
for each of the four years.  Differences in physical habitat scores between years for each site
were not large, except at Station 15 where the score dropped from the high end of the sub-
optimal range in 2001 and 2002, to the low end in 2003 and 2004.  This change was not th
result of a large decrease in one or two physical habitat parameters in these latter years, but 
rather an incremental decrease across each of the 10 parameters.   

9.3.4.2.2 IBI Scores 

during the four year period (Figure 9-11).  There were not large changes between years for
any of these sites, but the scores for Stations 15, 8 and 9 on the San Antonio Creek system 
increased from Poor to Fair ratings during this period.  The 2001 IBI score for Station 5, 
located on San Antonio Creek above its confluence with the Ventura River, was greater than 
all other upstream sites on the San Antonio during the same year.  This indicates that the 
water quality and/or habitat conditions lowering the IBI scores at the upstream sites were not 
fully influencing the downstream portions of this Creek system.   

during the four year period.  Station 0 is heavily used by a large transient human population.  
Both sites are also located downstream of a waste treatment facility.  Station 12, located 
below the Matilija Dam, scored in the Poor range for each of the four years.  The physical 
habitat scores for this site were the highest measured in the watershed during the four year 
period, indicating that the lower IBI scores measured here were probably due to water quality 
conditions.   

Station 11, located above the rock quarry on the North Fork of Matilija Creek, was the only 
station that scored in the Good range and did so during three of the four years.  Station 10 
located downstream of Station 11, scored in the poor to fair range during the same time period
indicating the possible effects from the quarry.  Additionally, Station 10 is heavily used as a 
swimming hole by Valley residence.  Stations 13 an

Matilija Creek.  Since both sites scored in the Poor range during the years when samples w
taken at each, it appears that the water quality impairment found at these sites was due to 
more widespread sources than just the influence of the residential community.   

So CA IBI Compared to the SD IBI:  The So CA IBI scores for each site across the four 

9-12).  The SD IBI ranked most stations as either Good or Very Good, while the So CA IBI 
ranked most in the Poor to Fair range.  Only Station 0 during 2003 ranked in the Poor range 
when using the SD IBI.  The general trends between sites were similar between the So CA IBI 
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and the SD IBI with lowest scores measured at Station 0 and highest scores in San Antonio 
Creek system and Matilija Creek. 

9.3.4.2.3 Cluster Analysis 

irs of 
 

s 

ative 
abundance by the size of the symbol.  Cluster analysis considers relative abundance of each 

 

s were delineated more by their location in 
the watershed, than by survey year.  For the five Species Groups, there were no clearly 

ifts 

 sp. and Fallceon 
quilleri), four genera of true flies, two caddisflys (including Hydropsyche sp.), a beetle 

 
rga 

ecies 
t stonefly), Hydropsyche sp. and the 

dragonfly, Argia sp.  Station Group 4 was composed of sites on Matilija Creek (Stations 13 
reek (Station 10).  Among all taxa, 

abu

Stat
low was dominated by the true fly, 
Euparyphus/Caloparyphus sp.  Station Group 6 included sites from the 2001 survey in the 

dom
sp.  k, 
Stat
spec ilar to other sites except that an extremely intolerant species of 
caddisfly (Micrasema sp.) was relatively abundant through the four year period.  

9.3.
The  ranged 
from ored in the poor range, indicating that these 
habitats were impaired.  Station 0 is located just upstream of where the Ventura River 

The spatial and temporal patterns of the BMI communities in the Ventura River watershed 
were defined using cluster analyses that were based on Bray-Curtis dissimilarities for pa
stations.  The station and species dendograms summarizing the cluster analyses are presented
in Appendix A, Figures A-1 and A-2.  A two-way coincidence table that summarizes species 
abundances in each station and species cluster group is presented in Figure 9-13.  Specie
with relatively high abundances within a station group characterize the unique species 
composition of the group.  Symbols on the two-way coincidence table indicate rel

tested taxa across the stations it occupies and is not weighted towards dominant species and 
therefore provides a more complete assessment of community structure.  Table 9-8 presents 
the ten most common species averaged for each station over time, for each cluster group.  A
detailed description of the methods used for these analyses are presented in Appendix B. 

Seven Station (1 thru 7) and five Species (A thru E) Groups were identified by cluster 
analysis (Figure 9-13).  The seven Station Group

defined distribution patterns across stations and years.  Most of the changes were subtle sh
in the relative abundances of a group of species that were common throughout the watershed.  
These results indicate that water quality in the watershed remained relatively stable during 
this four year period.  

Station Group 1 was comprised of stations on the Ventura River located either at the base of 
the Matilija Dam (Station 12) or by stations in the lower watershed (Stations 0 and 4).  The 
top ten species common to this group included two Baetid mayflies (Baetis

(Microcylloepus sp.) and a gastropod mollusk (Table 9-8).  

Station Group 2 was comprised of Stations 0 and 1 in 2002.  The most abundant species at 
these sites included Microcylloepus sp., as well as large numbers of non-insects (Planariidae,
Hyalella sp. and Cyprididae).  Station Group 3 included Station 3 in the Upper Cañada La
Creek during 2001 and 2002, the only years when it was flowing.  The most common sp
to this group included Malenka sp. (a pollution intoleran

and 14) and the North Fork of the Matilija C
Microcylloepus sp., Hydropsyche sp., five genera of true flies, and three mayflies were most 

ndant.  

ion Groups 5 was comprised of sites on San Antonio Creek (Stations 15 and 7) and the 
er Ventura River (Station 4).  This group 

San Antonio Creek and the lower Ventura River.  Species composition for this group was 
inated by Hydropsyche sp., Euparyphus/Caloparyphus sp. and the mayfly, Tricorythodes 
Station Group 7 was composed of Station 11 located on the North Fork of Matilija Cree
ion 8 on Stewart Canyon Creek and Station 9 on San Antonio Creek.  The composition of 
ies for this group was sim

5 Discussion 
2004 So CA IBI results indicated that the aquatic health of the Ventura watershed
 poor to good. Stations 0 and 13 each sc
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discharges into the Pacific Ocean.  During the previous two years the IBI score for this site 
has been very poor and poor (based on the So CA IBI).  Conversely, the physical habitat score 
at this site has been either suboptimal or optimal as a result of the good instream cover, 
vegetative protection, bank stability, and the low amounts sedimentation.  The explanation for 
the low IBI scores could be related to several factors including the reinforced levees present 
on each bank which protect the City of Ventura from flooding, the large transient human 
population that use the streambed for shelter and possibly the sites location 2.5 miles 
downstream of the Ojai Valley Sanitation Plant.  This site supported few sensitive BMI 
species and the greatest number of Baetid mayflies found at any site in the watershed. Baetid 
mayflies are indicative of moderately disturbed conditions that could be the result of either 
elevated nutrient loading or sedimentation.  

Station 13 is located downstream of a small human residential community on Matilija Creek, 
which is located in the upper watershed in what appears to be good stream habitat.  The 
physical habitat scores during the past four years were either at the top end of the suboptimal 
range or optimal and have varied little during that time.  The So CA IBI scores for this site 
during the same four years have been in the poor range.  In 2004 the low IBI score was due to 
the absence of sensitive species and elevated numbers of collector species that included 
mostly Baetid mayflies and caddisflies, (Hydropsyche sp.).  During 2004, Station 14 located 
upstream of Station 13 was dry.  However, during 2001 and 2003 when the Creek was 
flowing at Station 14, its So CA IBI score was in the poor range.  This indicates that the low 
score at Station 13 in 2004 may not have been due to some influence from the residential 
community.  

Station 12 is located below the Matilija Dam at a site that had the highest physical habitat 
scores (optimal) in the entire watershed during each of the last four years.  The So CA IBI 
scores at this site have been in the poor range during the same time period, except in 2004 
when the score improved to fair.  From 2001 to 2002 the lower IBI scores were the result of 
the near absence of sensitive species, large numbers of collector species (Simulium sp. and 
Baetis sp.), and few predator species.  In 2003 and 2004 the IBI rank increased to fair due to 
an increase in the numbers of predator taxa which included caddisflies, Ochrotrichia sp., 
dragonflies (Argia sp.), gastropods (Sperchon sp.), and flatworms (Planariidae).   

Station 11 is located on the North Fork of the Matilija at an elevation of just over 1,300 ft and 
was the only site to score in the good range for the So CA IBI during 2001, 2002 and 2004.  
In 2003 the score dropped into the fair range.  High IBI scores at Station 11 indicate that it is 
comparable in species composition to reference site locations throughout southern California.  
The physical habitat score at this site was in the optimal (2001, 2002 and 2004) to suboptimal 
(2003) range.  

Station 10 is located below Station 11 and an active rock quarry.  During the past four years 
the IBI scores for this site have been lower than at Station 11 in the poor to fair range.  Two 
factors that could be influencing the aquatic health at Station 10 are the upstream rock quarry 
or its use as a swimming hole by local residents.  In past years the BMI population at this site 
has been dominated by black flies (Simulium sp.).  

IBI scores for each of the three San Antonio Creek system stations (15, 8 and 9) steadily 
increased from fair to poor since 2001.  One would expect these sites to receive low IBI 
scores since the upper San Antonio drains downtown Ojai and the east end of the Ojai Valley, 
which is agricultural.  Also, the physical habitat scores for these sites were mostly suboptimal 
during the four years.  The reason for the improved BMI communities at these sites is unclear.   

The SD IBI scores consistently ranked the aquatic health of the Ventura watershed sites as 
very good or good at nearly all sites during the 2001 to 2004 survey period.  In contrast, the 
computed So CA IBI scores for the same data sets ranked them as poor to fair, with only one 
site receiving a rank of good.  These results show that the use of IBI scores outside of the 



SECTION 9.0 WATER QUALITY MONITORING 

9-44 

region where they were developed can be misleading.  Since the development of the So CA 
IBI included reference sites from throughout the entire southern California area (coastal 
Monterey to the Mexican boarder), it is a more comparative index for use in the Ventura 
watershed.  

Based on the results of the 2004 bioassessment survey, the sites chosen for BMI analysis in 
the Ventura watershed can be characterized as providing optimal to suboptimal habitat 
conditions.  The best habitat conditions occurred at sites in the upper watershed and also on 
the main stem of the Ventura River, where there is high instream cover and complexity, low 
sedimentation, high bank stability and good vegetative protection.  Less optimal habitat 
conditions exist in San Antonio Creek above its confluence with Lion’s Canyon Creek and 
Stewart Canyon Creek where there was increased evidence of sedimentation. 

The data collection technique for physical habitat assessment relies on the subjective opinion 
of the field crew regarding the habitat conditions found at each site.  As a result, the scores for 
a given site can vary between years as a result of sampling bias.  Therefore, minor changes 
between years at a site do not necessarily imply that a habitat change has occurred.  The 
sampling team strove to eliminate bias by ensuring that staff members were well trained, 
collaborated on the scoring of each site, and by ensuring that experienced field people were 
always involved in the collection of these data.  

An example of the subjectivity of this sampling technique is provided by the decrease in 
physical habitat scores at Station 15 in San Antonio Creek between 2002 and 2003.  This site 
is located on private land and is visited by appointment.  In the first two years of the program 
the entire sampling team (four people) participated in the collection of the physical habitat 
data.  Due to the land owner’s sensitivity to access, in 2002 and 2003 it was decided that is 
was more appropriate for only two team members to participate in sampling at this site.  Since 
the habitat at this site did not change dramatically during this time period, it is probable that 
the decreased physical habitat score was the result of a personnel change.  

Results of the historical cluster analysis, which included all the BMI data collected from 2001 
through 2004, delineated seven Station and five Species Groups.  The station groups were 
delineated more by their location in the watershed, than by survey year.  For the five Species 
Groups, there were few distribution patterns across stations and years.  Most of the changes 
were subtle shifts in the relative abundances of groups of species that were common 
throughout the watershed.  These results indicated that water quality in the watershed 
remained relatively stable during this four year period.  

9.3.6 Recommendations 
1. It is recommended that the new Southern California Index of Biological Integrity (So CA 

IBI) developed by the California Department of Fish and Game be used to assess the 
aquatic health conditions of the Ventura River watershed, since it appears to be more 
sensitive to benthic macroinvertebrate (BMI) community disturbances than the San Diego 
Index of Biological Integrity (SD IBI).  

2. It is recommended that the BMI sampling and taxonomic procedures for this program be 
modified to follow the new methods developed by the California Department of Fish and 
Game.  This new protocol specifies that the BMI samples collected at a reach be taken 
along three transects then composited into a single sample, from which 500 organisms are 
identified for analysis.  

3. It is recommended that the Ventura Watershed Protection District continue to work with 
the Southern California Coastal Water Research Project (SCCWRP) to assist in the 
development of improved BMI sampling design, sampling protocols, taxonomic 
identification and analysis techniques.  
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Table 9-6:  Ranked % abundance for species comprising the top 75% of organisms at each site in the Ventura Watershed 2004 
Hierarchical taxa codes (Grp): E = Emphemeroptera, T = Trichoptera, D = Diptera, NI = non-insects, C = Coleoptera, O = Odonata 

 Station 0 Station 4 Station 12
Ventura River Ventura River Ventura River

Main Street Bridge Grp Tol FFG % Foster Park Grp Tol FFG % below Matilija Dam Grp Tol FFG %

Baetis sp. E 5 cg 31 Hydropsyche sp. T 4 cf 13 Simulium sp. D 6 cf 25
Hydropsyche sp. T 4 cf 14 Baetis sp. E 5 cg 10 Baetis sp. E 5 cg 18
Chironominae D 6 cg 13 Tricorythodes sp. E 5 cg 10 Fallceon quilleri E 4 cg 15
Simulium sp. D 6 cf 10 Chironominae D 6 cg 10 Microcylloepus sp. C 4 cg 12
Orthocladiinae D 5 cg 9 Ochrotrichia sp. T 4 cg 8 Orthocladiinae D 5 cg 7

Tinodes sp. T 2 cg 6
Euparyphus/Caloparyphus D 8 cg 6
Oligochaeta NI 5 cg 5
Orthocladiinae D 5 cg 5
Fallceon quilleri E 4 cg 3

% of Total 77 % of Total 75 % of Total 77

Station 15 Station 8 Station 9
San Antonio Creek Stewart Canyon Creek San Antonio Creek
above Lion Canyon Grp Tol FFG % u/s conf. San Antonio Creek Grp Tol FFG % near Stewart Canyon Creek Grp Tol FFG %

Euparyphus/Caloparyphus D 8 cg 10 Physa/Physella sp. NI 8 sc 14 Hydropsyche sp. T 4 cf 35
Hydropsyche sp. T 4 cf 9 Micrasema sp. T 1 sc 12 Micrasema sp. T 1 sc 13
Fallceon quilleri E 4 cg 8 Hydropsyche sp. T 4 cf 12 Orthocladiinae D 5 cg 7
Microcylloepus sp. C 4 cg 8 Tinodes sp. T 2 cg 10 Tricorythodes sp. E 5 cg 6
Cyprididae NI 8 cg 6 Argia sp. O 7 p 8 Euparyphus/Caloparyphus D 8 cg 6
Orthocladiinae D 5 cg 5 Simulium sp. D 6 cf 7 Tinodes sp. T 2 cg 5
Simulium sp. D 6 cf 5 Orthocladiinae D 5 cg 6 Argia sp. O 7 p 4
Oligochaeta NI 5 cg 5 Sperchon sp. NI 8 p 5
Hyalella sp. NI 8 cg 5 Euparyphus/Caloparyphus D 8 cg 3
Argia sp. O 7 p 5
Baetis sp. E 5 cg 4
Oxyethira sp. T 3 cg 4

% of Total 73 % of Total 78 % of Total 76

Station 10 Station 11 Station 13
North Fork Matilija Creek North Fork Matilija Creek Matilija Creek
u/s conf. Ventura River Grp Tol FFG % at gauging station Grp Tol FFG % below community Grp Tol FFG %

Microcylloepus sp. C 4 cg 17 Micrasema sp. T 1 sc 22 Microcylloepus sp. C 4 cg 30
Hydropsyche sp. T 4 cf 13 Orthocladiinae D 5 cg 21 Simulium sp. D 6 cf 23
Dasyhelea sp. D 6 cg 9 Microcylloepus sp. C 4 cg 9 Orthocladiinae D 5 cg 14
Simulium sp. D 6 cf 8 Hydropsyche sp. T 4 cf 7 Baetis sp. E 5 cg 7
Chironominae D 6 cg 7 Chironominae D 6 cg 5 Fallceon quilleri E 4 cg 6
Orthocladiinae D 5 cg 7 Simulium sp. D 6 cf 4
Baetis sp. E 5 cg 5 Baetis sp. E 5 cg 4
Ochrotrichia sp. T 4 cg 5 Euparyphus/Caloparyphus D 8 cg 4
Tinodes sp. T 2 cg 4 Maruina lanceolata D 2 sc 2

% of Total 76 % of Total 77 % of Total 80
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Figure 9-5:  Richness measures: average (n=3) for each biological metric (± 95% CI) by site in the Ventura Watershed, 2004 
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Figure 9-6:  Composition measures: average (n=3) for each biological metric (± 95% CI) by site in the Ventura Watershed, 2004 
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Figure 9-7:  Tolerance/Intolerance measures: average (n=3) for ea iological metric (± 95% CI) by site in the Ventura Watershed, 2004 
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Figure 9-8:  Functional Feeding Group measures: average (n=3) for each biological metric (± 95% CI) by site in the Ventura Watershed, 2004 
 

 



SECTION 9.0 WATER QUALITY MONITORING 

Ta ed ble 9-7:  Southern California IBI scores and ratings for sites sampled in the Ventura Watersh
North Fork Matilija Creek Matilija CreekCanada LargaVentura River San Antonio CreekRiver/Stream System

Station Description Main Street 
Bridge Foster Park Below Matilija 

Dam
@Santa Ana 

Rd.
Below 

Grazing Above Grazing
u/s Ven  

River 
Confluence

Lion Canyon  
u/s San Antonio

u/s Lion 
Canyon

Stewart 
Canyon u/s San 

Antonio

u/s Stewart 
Canyon Creek

u/s Ventura River 
Confluence

At gauging 
station

Below 
community

Above 
Community

Biological Metric 0 4 12 6 2 3 5 7 15 8 9 10 11 13 14

Coleopteran Taxa 4 7 5 10 5 7 8 10 5

EPT Taxa 3 7 5 6 6 5 7 6 5

Predator Taxa 3 9 8 10 10 8 10 9 6

% Collectors (cg + cf) 1 4 3 5 10 7 4 10 2

% Intolerant 0 2 0 1 9 7 2 10 1

% Non-Insect Taxa 10 10 10 8 10 10 10 10 10

% Tolerant 10 8 9 5 4 9 9 9 10

Total    31 47 40 Dry Dry Dry Dry Dry 45 54 53 50 64 39 Dry
So. Cal. IBI Rating    Poo

tura

r Fair Fair Fair Fair Fair Fair Good Poor
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Figure 9-9:  Southern California IBI scores for sites in the Ventura Watershed, 2004 
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Figure 9-10: e Ventura Watershed, 2001 to 2004   Physical habitat scores for sites in th
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Figure 9-11:  So

Poor

 CA IBI scores for sites in the Ventura Watershed, 2001 to 2004 
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Figure 9-12:  SD IBI scores for sites in the Ventura Watershed, 2001 to 2004 
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Figure 9-13:
resolved by clust
(Data square roo

  Two-way coincidence table of historical species groups (left) vs. stations (top) as 
er analysis using the Bray-Curtis dissimilarity metric 
t-transformed; symbols represent relative abundance of each species at a station) 
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Table 9-8:  Top 10 species averaged across each station by species cluster group (2001-2004) 
Grp = taxa groups: E = Ephemeroptera; D = Dipterans; T = Trichopterans; C = Coleopterans; M = Mollusks; NI = non-insects; P = Plecopterans; 
O = Odonata.  Tol = tolerance groups.  FFG = functional feeding groups: cg = collector gatherers; cf = collector filterers; p = predators; sc = scrapers. 

Grp Tol FFG Avg Grp Tol FFG Avg Grp Tol FFG Avg

Baetis sp E 5 cg 280 Microcylloepus sp  s h
Simulium sp D 6 cf 153 Planariidae y

C
NI

4 cg
4 p

174
137

Malenka
Hydrops

p
che sp

P 2 s 246
T 4 c

7 p
8 s
5 c
5 c
7 p
8 c
5 c
6 c

f
Hydropsyche sp T 4 cf 89 Hyalella sp
Microcylloepus sp C 4 cg 59 Cyprididae h c
Orthocladiinae D 5 cg 51 Fallceon quilleri cg s g
Fallceon quilleri E 4 cg 49 Baetis sp ad g
Ochrotrichia sp T 4 cg 40 Orthocladiinae di
Fossaria sp M 8 sc 25 Physa/Physella sp sc di I g
Tanytarsini D 6 cg 23 Tanypodinae a I g
Euparyphus/Caloparyphus sp D 8 cg 19 Simulium sp si g

Grp
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76
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E
E
D
M
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Tol FFG Avg Grp Tol FFG Avg Grp Tol FFG Avg

Microcylloepus sp C 4 cg 169 Euparyphus/Caloparyphus sp 8 yD cg 105 Hydrops che sp T 4 c
8 c
5 c

f
Hydropsyche sp T 4 cf 96 Fallceon quilleri 4 h ry g
Orthocladiinae D 5 cg 81 Microcylloepus sp 4 ho g
Baetis sp E 5 cg 75 Hydropsyche sp
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E
C

cg
cg
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75

Euparyp
Tricoryt

us/Calopa
des sp

phus sp D
E

T 4  quille g
Simulium sp D 6 cf 62 Orthocladiinae 5 adiina g
Dasyhelea sp D 6 cg 59 Chironomini 6 mini g
Fallceon quilleri E 4 cg 56 Simulium sp cf s sp g
Euparyphus/Caloparyphus sp D 8 cg 54 Planariidae 4 dinae
Tricorythodes sp E 5 cg 32 Tricorythodes sp 5 topsy

cf
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p
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5 c
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9.4 Monitoring Site Locations and Descriptions 
 

The locations of stormwater quality monitoring stations and rain gauges are shown in Figure 
-14. 

Figure 9-14:  Ventura County Stormwater Monitoring Locations 
 

Table 9-9 lists rain gauges with their corresponding gauge number. 

Table 9-9:  Rain Gauge Sites 

9

ALERT No. Standard 
No. Gauge Assoc. Monitoring Site

— 194 Camarillo-Adohr ME-CC 
2633 165 Ojai-Stewart Canyon ME-VR, ME-VR2 
110 222 Ventura County Government Center I-2, R-1 
— 190 Somis-Bard W-3 

2660 171 Fillmore Fish Hatchery ME-SCR 
— 168 Oxnard Airport A-1, W-4 

 

Sites with multiple gauge numbers represent two different rain gauges located at the same 
cation.  The ALERT gauge transmits electronic data to the flood warning ALERT 

(Automated Local Evaluation in Real Time) system and measures precipitation with an 
accuracy of 0.04 inches.  The standard gauge is a tipping bucket that measures rainfall with an 

lo
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accuracy of 0 used for calculating 
rainfall totals unless they are unavailable.  ALERT gauge numbers a igits (i.e. 
2 hile tipping e numb s (i t o

ounty Gov nter (i.e

9
ter M ram in and Use monitoring

( rtega hown in Figure 9-14.  Each stat
r  the red wa I for 

dustrial, A for agricultural, and R for residential.  Photographs of the Swan Street (R-1) and 
rtega Street (I-2) stations are provided in Figure 9-15, and a photograph of the Wood 

-1) si .  The monitoring schedule for the Land Use sites is 
 

.01 inches.  The more accurate tipping bucket data are 
re typically 4 d
h the exception 633) w

Ventura C
bucket gaug
ernment Ce

ers are 3 digit
., 222/110). 

.e. 165) wi f the 

.4.1 Land Use Sites 
onitoring ProgThe Stormwa cludes three L  sites: Swan Street 

R-1), O  Street (I-2), and Wood Ro
code related to the prima

ad (A-1) as s
y land use in

ion is 
identified by a monito tershed; 
in
O
Road(A te is included in Figure 9-16
specified in the Ventura Countywide Stormwater Monitoring Program: Standard Operating
Procedures 2000-2005 Stormwater Monitoring.  During the 2004/05 monitoring season all 
Land Use sites were monitored during one wet weather event (Event 1 – 10/16/04) for water 
chemistry and toxicity.  Land Use station characteristics are summarized in Table 9-10. 

Table 9-10:  Land Use Site Characteristics 

Station 
Code Year Installed Location Primary 

Land Use
Drainage 

Basin Area 
(acres) 

Rain Gauge 
Location 

R-1 (2003 Upgrade) (City of San Buenaventura) t 
Center 

1992 Swan Street and Macaw Avenue Residential 65 
County 

Governmen

I-2 1992 
(2003 Upgrade)  San Buenaventura l 

County 

 (City of
Ortega Street 

) Industria 189 Government 
Center 

A-1 (  Slough Agricultural 350 
(estimated) Oxnard Airport 1994 

2001 Upgrade) Wood Road at Revolon

 

ff f ely new ear o
ngle-family dwellings, churches, parks, an
) site is located in an area of older manu

few  city lots ciated
ustrial facilities.  The Wood Road (A-1

ain and is comprised almost entirely of agricultural land 
(p mall num  residenc illary

nd sto ree Land toring s
equippe nitoring equipment.  Sites R-1 and I-2 were upgraded in 2003 

ith new, portable refrigerated samplers and ISCO 4250 area velocity flow meters. 

ite 

ershed 
 one 

monitoring season.  Composite samples at sites W-3 and W-4 are collected as time-paced 
omposites.  Receiving Water site characteristics are summarized in Table 9-11. 

The Swan Street (R-1) site receives runo rom a relativ  (15 to 20 y ld) 
d a residential neighborhood consisting of si

recreation center.  The Ortega Street (I-2
facilities, newer industrial parks, and a 
basin for (I-2) consists of diverse types of ind

facturing 
 drainage 

) site 
undeveloped .  The asso

drains into the Oxnard Agricultural Pl
rimarily row crops), including a s

facilities for equipment maintenance a
d with automated mo

ber of farm
rage.  All th

es and anc
 Use moni

 farm 
ites are 

w

9.4.2 Receiving Water (Tributaries) Characterization Sites 
Two Receiving Water stations are included among the Stormwater Monitoring Program’s 
characterization sites: La Vista (W-3) and Revolon Slough (W-4).  Photographs of each s
are provided in Figure 9-16.  The land use surrounding both Receiving Water sites is 
dominated by agriculture.  The La Vista station is located in the upper Revolon Slough 
watershed, and the Revolon Slough station is located in the lower Revolon Slough Wat
at Wood Road as shown in Figure 9-14.  Both Receiving Water sites were sampled during
wet weather event (Event 1 – 10/16/04) for water chemistry and toxicity during the current 

c
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Figure 9-15:  Land Use Station Photos: R-1 (Swan Street) and I-2 (Ortega Street) 
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Table 9-11:  Receiving Water Site Characteristics 

Station 
Code 

Year 
Installed Location Land Uses Percent 

Developed
Watershed 

Area 
(acres) 

Rain 
Gauge 

W-3 1997 
(20 ade) 

La Vista Avenue south of 
Center Road 

Agricultural/
Open Space <2% 752 Somis- 

Bard 03 Upgr

W-4 1998 
(20 ade) 

Revolon Slough at Wood 
Road 

Agricultural/
Mixed Use 20% 28,800 Oxnard 

Airport 03 Upgr

 

9.4.3 Mass Emission Sites 
Mass Emission monitoring was conducted in the Santa Clara River, Calleguas Creek, and 

entura River watersheds at the stations shown in Figure 9-14.  Photographs of each Mass 
Emission station taken during wet weather monitoring are presented in Figure 9-17 (Event 1, 

ctober 2004) and Figure 9-18 (Event 4, January 2005).  The two sets of photos show the 
wide range of flows observed at the monitoring stations during the 2004/05 season.  Figure 

-19 shows the newly sited ME-VR2 station, located approximately 1 mile downstream from 
the ME-VR site, where Ventura River dry weather events were monitored in May and June, 

005.  The site characteristics of all Mass Emission stations are summarized in Table 9-12.  
Both the ME-SCR and ME-VR/ME-VR2 stations are located in large watersheds possessing 

iverse inputs of runoff sources which are dominated by agricultural and urban land uses. 

Table 9-12:  Mass Emission Site Characteristics 

V

O

9

2

d

Station 
Code Location Land Uses Watershed Area 

(acres) Rain Gauge

ME-CC 
Calleguas Creek – CSUCI north side of 
Hueneme Road, just east of Lewis Road 

at the CSUCI Bridge 
Mixed Use 160,640 Camarillo-

Adohr 

ME-SCR Santa Clara River – at Freeman Diversion 
Dam Mixed Use 1,003,524 Fillmore Fish 

Hatchery 

ME-VR 

Ventura River – Foster Park west of State 
Highway 33, on the south side of Casitas 
Vista Road, just west of the Foster Park 

Bridge 

Mixed Use 119,680 Ojai-Stewart 
Canyon 

ME-VR2 

Ventura River – Ojai Valley Sanitation 
District Treatment Plant, located 

approximately 1 mile downstream from 
retired ME-VR site. 

Mixed Use 134,490 Ojai-Stewart 
Canyon 

 

The Mass Emission stations, ME-CC and ME-VR, were installed and monitored for the first 
me in 2000/01, the ME-SCR site was installed and first monitored in 2001/02, and the new 

ME-VR2 station was first monitored in May 2005.  ME-CC and ME-VR mass emission 
mples are collected using automated flow-proportional composite samplers, the ISCO 6712 

and 6700FR, respectively.  The two dry weather events monitoring in the Ventura River at 
E-VR2 were sampled using an ISCO 6712 Portable Sampler programmed to collect 

composite samples on a time-paced basis.  The portable sampler was employed pending 
ermanent equipment installation at the site scheduled for completion by October 1, 2005.  

ti

sa

M

p
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Figure 9-17:  Mass Emission Station Photos: ME-CC (Calleguas Creek), ME-SCR (Santa Cla
River), and ME-VR (Ventura River) during low flows in October 2004 (Event 1) 
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Figure 9-18:  Mass Emission Station Photos: ME-CC (Calleguas Creek), ME-SCR (Santa Clara 
River d ME-VR (Ventura River) during high flows in early Janu), an
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Figure 9-19:  Newly sited Mass Emission Station ME-VR2 showing ISCO 6712 portable sampler used 
to m
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The Santa Clara River Mass Emission Station, ME-SCR, also uses an ISCO 6700FR sampler, 
ue to the 

configuration of the sampling location.  The ME-SCR station is located at a dam where water 
is diverted by United Water Conservation District for ground water infiltration.  The diversion 
configuration poses challenges to the accurate measurement of flows at this location as 
discussed in Section 9.5.  Consequently, time-based composite samples are collected at this 
site rather than flow-proportional composite samples. 

The Mass Emission stations are also configured for remote access monitoring using state-of-
the-art telemetry equipment.  Additionally, rain gauges are located at the ME-SCR and ME-
CC sites, and the ME-VR and ME-SCR stations feature refrigerated sampling units.  These 
refrigerated sampling units allow the Stormwater Monitoring Program to keep its water 
quality samples at a constant temperature throughout the duration of a monitoring event and 
thus comply with sample handling QA/QC objectives. 

The ME-VR station, formerly located on Casitas Vista Road at Foster Park, was determined 
to be unsafe due to land slides that occurred during the heavy rainfalls of January and 
February, 2005 (see Figure 9-21).  Safety concerns with the station’s location at Foster Park 
prompted the Stormwater Monitoring Program to relocate the ME-VR station to the Ojai 
Valley Sanitation District’s Treatment Plant (located at 6363 North Ventura Avenue, Ventura, 
CA) above the POTW outfall.  The new ME-VR2 station is located approximately one mile 
downstream of the station’s former location, ME-VR.  The new monitoring site is in an ideal 
location on the Ventura River due to the presence of a levee on the east side and bedrock on 
the west side of the site.  The new location also provides an improved ability to secure 
monitoring equipment.  Permanent equipment installation at ME-VR2 is scheduled for 
completion by October 1, 2005, for use during the 2005-2006 monitoring year.  Note that the 
four wet weather Ventura River monitoring events described in this report took place at the 
ME-VR station located at Foster Park, while the two dry weather events were conducted at 
the new ME-VR2 site located approximately 1 mile downstream of the retired ME-VR 
location (see Figure 9-14). 

but the sampler is programmed to collect composite samples on a time-paced basis d

 

Figure 9-20:  ISCO 6700FR Refrigerated Sampler installed at Mass Emission Station ME-SCR 
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Figure 9-21:  Photos of Ventura River Mass Emission Station, ME-VR, at Foster Park showing land 
slides that occurred during the heavy rains of early January 2005 (Event 4) 
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Ojai Stewart Canyon (Station #165)
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9.5 Precipitation and Flow 
 

ainfall statistics compiled for the monitoring sites were obtained from six rain gauges.  The 
data from the gauges associated with a particular monitoring site and events are identified in 
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 the monitored area varies from 14 to 16 inches per year 
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Figure 9-22:  Ojai-Stewart Canyon Rain Gauge (ME-VR and ME-VR2 Monitoring Stations)

R

Figure 9-22 through Figure 9-27.  With the exception of Land Use sites R-1 and I-2 and Mass
Emission site ME-VR, each monitoring site is equipped with an automatic tipping bucket ra
gauge.  As mentioned previously, monitoring sites may have two different rain gauge
tipping bucket and a standard gauge.  All precipitation data presented herein are from tipping
bucket measurements.   As shown in Figure 9-14, these gauges are located nearby associa
monitoring stations or within the tributary watershed.  The Ventura County Watershed 
Protection District currently operates and maintains these gauges.   

Historical average annual rainfall in
(based on data for the period between 1950 and 1989).  The rainfall totals from October 2004 
through June 2005 ranged from 29.73 inches at the Camarillo-Adohr gauge to 44.53 inches a
the Ojai-Stewart Canyon gauge.  The 2004-2005 rain year has produced above normal 
precipitation totals due to unusual rains in October and very heavy rains in January
and March.  As of the end of April 2005, area rainfall totals set various records: Ventura – 4th

wettest year on record; Port Hueneme – 8th wettest year on record; Ojai – 5th wettest yea
record; Santa Paula – 2nd wettest year on record; and Piru – 2nd wettest year on record.  Daily
precipitation during the 2004/2005 monitoring year and the corresponding monitored stor
event dates are shown in Figure 9-22 through Figure 9-27.  Dry weather monitoring was 
conducted during the 2004/05 monitoring season at each of the three Mass Emission sites.  
While the dates of all six monitoring events are noted on each precipitation graph, it shou
noted that as few as one event (at Land Use and Receiving Water stations) and as many a
events (at Mass Emission stations) were monitored at any given site. 
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Fillmore Fish Hatchery (Station #171)
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Figure 9-23:  Fillmore Fish Hatchery Rain Gauge (ME-SCR Monitoring Station) 

Oxnard Airport (Station #168)
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Figure 9-24:  Oxnard Airport Rain Gauge (W-4 and A-1 Monitoring Stations) 
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Somis-Bard (Station #190)
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Figure 9-25:  Somis-Bard Rain Gauge (W-3 Monitoring Station) 

Camarillo Sanitation Plant (Station #194A)
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Figure 9-26:  Camarillo-Adohr Rain Gauge (ME-CC Monitoring Station)
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Ventura Government Center (Station #222)
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Figure 9-27:  Ventura County Government Center Rain Gauge (R-1 and I-2 Monitoring Stations) 
 

Rainfall variability among all rain gauges employed by the Stormwater Monitoring Program 
 shown in a graph of cumulative rainfall from October 1, 2004, through July 1, 2005 (see 

Figure 9-28).  This cumulative rainfall graph nicely illustrates the rainfall variability 
roughout Ventura County, and hence among the Stormwater Monitoring Program’s sites.  

que rainfall and runoff patterns exhibited by each of the monitoring sites adds to the 
omplexity of sample collection for the Stormwater Monitoring Program in terms of capturing 
e first flush runoff or peak of the hydrograph at a site for any given monitoring event. 

.5.1 Flow Rates 
low rates were calculated at each of the Mass Emission sites to establish baseline conditions 
nd load estimates.  The automated composite sampling equipment collects information on 
ow rates (in cubic feet per second, CFS) and volumes (in cubic feet, CF) passing by the 
omposite sampler during the monitoring period.  Flowlink software, provided by 
eledyne/ISCO, the manufacturer of the sampling equipment, allows the user to analyze the 

data colle ver any 
designate w rates for the four 
wet weather monitoring events conducted at all sites, and for the two dry weather events 
monitoring at Mass Emission station ME-CC.  Mean daily flow values from two United 
States Geological Survey (USGS) gauges were used to calculate an average event flow (in 
CFS) for dry weather Events 5 and 6 at Mass Emission stations ME-SCR (USGS Gauge 
#11114000 – Santa Clara River at Montalvo) and ME-VR2 (USGS Gauge #11118500 – 
Ventura River near Ventura) due to damage sustained to the flow meters installed at the ME-
SCR and ME-VR sites during the high flows of January and February, 2005. 
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A new rating table showing the relationship between stage and discharge has been developed 
by VCWPD Hydrology staff for the ME-VR2 station and will be used during the upcoming 
2005-2006 ed by the USGS 

entura River gauge mentioned above (USGS Gauge #11118500).  The rating table will be 
adjusted in the future, as necessary, based on the range of flows observed in the Ventura River 

monitoring season.  The rating table uses stage data collect
V

at the USGS gauge upstream of the ME-VR2 site. 

Cummulative Rainfall Summary 2004-2005

0

5

10

15

20

25

30

35

40

45

October-04 November-04 December-04 January-05 February-05 M arch-05 April-05 M ay-05 June-05 July-05

Pr
ec

ip
ita

tio
n 

(in
ch

es
)

Ojai Stew art Canyon
Fillmore Fish Hatchery
Ventura Government Center
Somis-Bard
Oxnard Airport
Camarillo-Adohr 

Event 2
0/26/04)(1

Ev  1
(10/ 6/04)

Event 3
(12/4/04)ent

1

Event 4
(1/7/05)

Event 5
(5/3/05)

Event 6
(6/22/05)

 

Figure 9-28:  2004-2005 Cumulative Rainfall Summary for all VCWPD Rain Gauges 
 

The Stormwater Monitoring Program’s composite samples are made up of multiple sub-
samples (aliquots) collected over a temporal range.  Such temporal composite samples can be 
collected on a flow-proportional basis or time-paced basis.  Flow-proportional composite 
samplers are programmed prior to the monitoring event to collect samples over certain flow 
volume increments.  During flow-proportional sampling, samples are collected on a 
volumetric-flow interval basis, with a set aliquot volume collected at passage of each equal, 
pre-set flow volume.  These flow volume increments are determined by predicting the 
duration of rainfall for a storm event and adjusting the sampler accordingly to collect samples 
during the course of the flow event that best represent the storm event (i.e., capture peak 
flow).  Sample adjustment is based on the estimated volume of water passing by the 
monitoring station for a given size rain event.  The estimate is based on 60 years of rainfall 
data and takes into account antecedent conditions.  Time-paced composite samplers are also 
programmed according to the predicted duration of rainfall prior to a monitoring event.  
Under time-paced sampling, equal sample aliquot volumes are collected at equal time 
intervals.  Although composite samplers are automated, VCWPD staff actively monitor storm 
and flow conditions during each event in order to adaptively adjust the sampler to capture the 
best representation of storm flow.  
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Flows at the Santa Clara River (ME-SCR) Mass Emission site are measured using two 
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Flow measurement in the infiltration channel during dry weather monitoring can also be 
problematic in that there is no fixe
infiltration channel which makes it difficult to determine a daily average flow in the 
infiltration channel.  The aforementioned challenges associated with measuring wet and d
wea
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9-73 

measuring all wet and dry weather flows at the ME-SCR site.  Figure 9-30 through Figure 
-32 show the river diversion gate, infiltration channel, and diversion dam at ME-SCR. 9

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 9-30:  ME-SCR Diversion Dam (Facing Downstream) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9-31:  River Diversion Gate (Facing Downstream) 
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Figure 9-32:  Infiltration Channel (Facing Upstream) 
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stations for each of the monitoring events conducted in 2004/05.  It should be noted that the 
heavy rains of the 2004/05 season produced larger runoff events than are typically observe
Ventura County, and hence monitored by the Stormwater Monitoring Program.  Average 
flows measured at the Mass Emission stations during Event 4 (January 7, 2005) were two
times greater than the highest flows measured during 2003/04 monitoring events at ME-C
and ME-SCR, and almost 13 times greater than the highest flow measured during a 
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Table 9-13:  ite Flow and Event Duration S

ME-CC Event Date Average Flow 
(CFS) Start Date, Time End Date, Time Event 

Duration
Wet 1 10/16/04 129.36 10/16/2004 23:58 10/18/2004 23:10 47:12:00
Wet 2 10/26/04 565.10 10/26/2004 11:59 10/28/2004 10:36 46:37:00
Wet 3 12/4/04 43.90 12/4/2004 23:58 12/5/2004 17:12 17:14:00
Wet 4 1/7/05 3819 1/7/2005 00:01 1/10/2005 11:58 83:57:00
Dry 5 5/3/05 48.93 5/3/2005 00:01 5/4/2005 11:33 35:32:00
Dry 6 6/22/05 9.80 6/22/2005 00:01 6/22/2005 23:46 23:45:00

ME-VR Event Date Average Flow 
(CFS) Start Date, Time End Date, Time Event 

Duration
Wet 1 10/16/04 0.86 10/16/2004 23:58 10/19/2004 02:21 50:23:00
Wet 2 10/26/04 3.31 10/26/2004 11:59 10/28/2004 10:44 46:45:00
Wet 3 12/4/04 1.81 12/4/2004 23:58 12/6/2004 06:12 30:14:00
Wet 4 1/7/05 11599 1/7/2005 00:00 1/11/2005 06:29 102:29:00

ME-VR2 Event Date Average Flow 
(CFS) Start Date, Time End Date, Time Event 

Duration
Dry 5 5/3/05 41.75 5/3/2005 00:01 5/4/2005 01:37 25:36:00
Dry 6 6/22/05 11.75 6/22/2005 00:01 6/22/2005 23:35 23:34:00

ME-SCR Event Date Average Flow 
(CFS) Start Date, Time End Date, Time Event 

Duration
Wet* 1 10/16/04 0.01 10/16/2004 23:54 10/19/2004 00:26 48:32:00
Wet* 2 10/26/04 4.69 10/26/2004 11:55 10/28/2004 11:24 47:29:00
Wet* 3 12/4/04 ** 12/4/2004 23:58 12/6/2004 07:28 31:30:00
Wet* 4 1/7/05 6916 1/7/2005 00:00 1/9/2005 12:00 60:00:00
Dry 5 5/3/05 104 5/3/2005 00:01 5/3/2005 20:19 20:18:00
Dry 6 6/22/05 8.38 6/22/2005 00:01 6/22/2005 23:46 23:45:00

A-1 Event Date Average Flow 
(CFS) Start Date, Time End Date, Time Event 

Duration
Wet 1 10/16/04 1.61 10/16/2004 23:59 10/19/2004 00:31 48:32:00

I-2 Event Date Average Flow 
(CFS) Start Date, Time End Date, Time Event 

Duration
Wet 1 10/16/04 1.86 10/16/2004 23:59 10/19/2004 00:09 48:10:00

R-1 Event Date Average Flow 
(CFS) Start Date, Time End Date, Time Event 

Duration
Wet 1 10/16/04 0.14 10/16/2004 23:59 10/18/2004 23:58 47:59:00

W-3 Event Date Average Flow 
(CFS) Start Date, Time End Date, Time Event 

Duration
Wet 1 10/17/04 0.73 10/17/2004 02:08 10/18/2004 23:18 45:10:00

W-4 Event Date Average Flow 
(CFS) Start Date, Time End Date, Time Event 

Duration
Wet 1 10/16/04 604.42 10/16/2004 23:57 10/19/2004 00:29 48:32:00

*During wet weather, the Santa Clara River flows through the river diversion gate and over the diversion dam.  Currently, there is 
no flow meter in talled at the river diversion gate where a majority of the wet weather flow passes.  It should be noted that until a 
flow meter is ins lled at the river diversion gate, these values only represent a portion of the total wet weather flow at ME-SCR 
(see Flow Rates section above for further information).   

s
ta

**Event 3 (12/4/04) at the ME-SCR station produced insufficient flows to be measured by the flow meter located at the top of the 
diversion dam.  Ostensibly, all flows produced during this event were redirected through the river diversion gate and into the 
infiltration channel. 
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9.6 Sample Collection 
 

Sampling conducted by the Stormwater Monitoring Program during the 2004/05 mon
season consisted of the capturing of the first flush storm event in Ventura County on October 
16, 2004, followed by the monitoring of two early-season and one mid-season storm.  A
of four wet weather events were moni

itoring 

 total 
tored during the months of October 2004 (Events 1 and 

2), December 2004 (Event 3), and January 2005 (Event 4).  Storm event sampling criteria 
cont r during 
the 72 h ased on the 
antecede  the dry period, and predicted 
precipitation.  The two dry weather events were monitored during the months of May (Event 
5) a Ju t least a 72-
hour ant

At the Calleguas Cree posite 
sam  volume 
passing ry to trigger 
sample c ver a specific 
period of  the estimated volume of runoff from the watershed.  These values are 
base  in the 
Stan rd asis 
during w s not possible due to 
the d rict.  The 
Stor a nnel to 
monitor  ponds during dry weather, as well as a flow meter on top 
of th Freem
prev s -VR2 
station w ampler programmed to collect composite samples on a 
time Use (A-1, 
I-2, ) ts samples 
on a time asis because sample to volume (runoff) tables are not available. 

The n d both 
Receivin ter (La Vista, W-3, and Revolon Slough, W-4) monitoring sites have hard line 
phone and electrical connections and refrigerated sampling units.  The Calleguas Creek (ME-
CC)   The 
Ortega S -2) and Swan Street (R-1) Land Use sites do not possess phone or power 
connections, and utilize portable refrigerated samplers for sample collection.  Automated data 

e 
remotely accessed via telemetry, including the area velocity flow meter installed in the 

n 

e 

 
year are based on EPA Method 1669 and are described in the revised Ventura Countywide 

as 
g Water Guide.  The sampling methods and sample handling 

procedures employed at Mass Emission monitoring sites are also based on EPA Method 1669 
nd are described in Ventura Countywide Stormwater Monitoring Program:  Mass Emission 

Stations Water Quality Monitoring Standard Operating Procedures 2000-2005  (VCWPD, 

ained in the NPDES permit specify that not more than 0.1 inch of rain shall occu
ours preceding a monitored event.  Storms are selected for monitoring b
nt conditions (72-hour dry period), fulfillment of

nd ne (Event 6).  Dry weather events are monitored when there has been a
ecedent dry period without measurable rainfall (< 0.01 inches). 

k (ME-CC) and Ventura River (ME-VR) sites automated com
plers are programmed to collect flow-proportional samples based on water

by the station during wet weather monitoring.  The flow volume necessa
ollection is determined based on the predicted amount of precipitation o
 time and

d on 60 years of historic precipitation data used to develop runoff tables included
da  Operating Procedures.  Samples at ME-SCR are collected on a time-paced b

et weather monitoring because flow-proportional compositing i
iversion of Santa Clara River water by the United Water Conservation Dist

mw ter Monitoring Program has installed a flow gauge in the diversion cha
flow diverted to infiltration

e an Diversion Dam to measure flow during wet weather.  As mentioned 
iou ly, the two dry weather events monitoring in the Ventura River at the new ME

ere sampled using a portable s
-paced basis.  Time-paced composite samples were also collected at the Land 
R-1  and Receiving Water (W-3, W-4) sites.  Receiving Water site W-4 collec

 interval b

 Sa ta Clara River (ME-SCR), Ventura River (ME-VR), Wood Road (A-1), an
g Wa

 station possesses a cellular phone connection and runs on solar/battery power.
treet (I

logging is available at all sites, while tipping bucket rain gauges are installed at all sites 
except for I-2, R-1, and ME-VR.  Additionally, all sites except for I-2 and R-1 can b

infiltration channel at ME-SCR.  The new relocated Ventura River (ME-VR2) Mass Emissio
station will feature an automated refrigerated sampler, automated data logging, a tipping 
bucket rain gauge, and electric power supplied by the Ojai Valley Sanitation District onc
equipment installation is complete.  Hard line phone access is still being investigated for this 
site. 

The sampling methods and sample handling procedures used during the 2004/05 monitoring

Stormwater Monitoring Program:  Water Quality Monitoring Standard Operating 
Procedures 2000-2005 Stormwater Monitoring (LWA, 2001) – a document also referred to 
the Land Use and Receivin

a
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2003) – a document also referred to as the Mass Emission Guide.  The parameters required t
be monitored by the Stormwater

o 
 Monitoring Program are described as a part of NPDES 

it No. CAS00 n No. CL 7

At Ma n, Receiving Water, and La se sites te a
are co mposite samples are collected in glas hen de  to the 
lab wh lit by pouring off with a er.  Wh  of
sampl  the composite sample is continually nd to 

id nvasive" mixing as p le.  Sam llows ous 
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and re amination o sample cat  team 
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immediate onsite evaluation of stream condi
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conce MC).  In practice it is di th p  flow a locate 
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charac e watershed in which cat nd com et 
weath llected during the 2004/ onitor onsid st 
available estimates of storm EMCs.  Dur ther omposi les are 
collec e over a 24 to 48-hour p ry w mples a cted 
during ple period.  Table umm les collected at each of 
the mo ocations during the 2004  

ble 9-14:  2004/05 Monito vent S

Perm 4002 Sectio 388.  

ss Emissio nd U , both composi nd mples grab sa
llected.  Co s containers and t

g
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 tipp en the splittin
 rocked in a samp
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ts of a single larg

ossib ple splitting a  homogene
divid several small ples for th

se of delivering th of wa ndividual anal  laboratori
ary.  The volume depen n the volume r ed by the l
m reque  analy

ffort to maintain quality
th the analytical lab

he samp rogram, the s  crew, 
coo
sam

ration wi has m ed the numbe
e bottles used for analysis.

t
inimi ttle breakage, ed effic

duced the chances for con
 to provide consistent sam

f the 
n an

s.  Also, a dedi
r quality contro
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ll sites now p

 automated flow measurem ple on that help to line the 

Lan Use monitoring site ata-on-demand  allows 
tions.   

nstituents an equired to b llected as “grab mples a
 taken at the ide the stimate for an ean 

ntration (E fficult to bo redict the peak nd to al
wer such that all sites ed at th m event peak  should 
hat peak flo
teristics of th

monitoring st
 the site is lo

on due to the 
ed.  All grab a

 inhere
posite w

er samples co 2005 m ing season are c ered be
ing dry wea , time-paced c te samp

ted at each sit eriod.  D eather grab sa re colle
 this composite sam  9-14 s arizes the samp
nitoring l /05 monitoring season.   

Ta ring E ummary 
(Storm/

Dry) 
Event 

Number 

(Storm/
Dry) 

Event 
Date 

A-1 
Wood 
Road 

I-2 
Ortega 
Street 

R-1 
Swan 
Street

W-3 
La Vista 
Avenue

W-4 
Revolon 
Slough

ME-CC 
Calleguas 

Creek-
CSUCI 

ME-SCR 
Santa 
Clara 
River 

ME-VR 
Ventura 
River-

Foster Park
1 10/16/04 CGT CGT CGT  CGT CGT  CGT  CGT CGT 
2 10/26/04 - - - CGT CGT  - - CGT 
3 12/4/04 - - - CG CG - - CG 
4 1/7/05 - - -  CG CG - - CG 
5 5/3/05 - - - CGT * - - CGT CGT
6 6/22/05 - - - CG CG* - - CG 

Notes 
*Event 5 (5/3/2005) and /2005) water quality samples  at m -VR2, Ve er at Ojai 
  Valley Sanitation Distri . 
“C” indicates that compo ples were collected. tes t les were c  
“G” indicates that grab s e collected. ates th ere collec

 Event 6 (6/22  were collected onitoring site ME ntura Riv
ct Treatment Plant  
site sam “T” indica hat toxicity samp ollected.
amples wer “-“ indic at no samples w ted. 

 

9-77 



SECTION 9.0 WATER QUALITY MONITORING 

 

 

 

 

 

 

 

 

 

 

Figure 9-33:  n in the Vent iver usi ing Pr
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9.7 Analyses Performed 
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Table 9-15:  Constituents and Analytical Methods for Water Quality Analyses Conducted by
Stormwater Monitoring Program 2004/05 

 the 

Classification Constituent Fraction Method Analytical 
Laboratory 

Bromide n/a SM 4500-Br CRG 
Chloride n/a SM  CRG  4500-Cl EAnion 

Analyses 
E CalscPerchlorate n/a PA 314.0 ience 

E. Coli n/a M VCHMO-MUG CA 
Enterococcus n/a Enterolert VCHCA 
Fecal Coliform S VCHn/a M 9221E CA 

Bacteriological 
Analyses 

orm M VCHTotal Colif n/a MO-MUG CA 
BOD n/a EPA Calsc405.1 ience 
Conductivity S CRG n/a M 2510 
Hardness as CaCO3 Total S CRM 2340B G 
pH n/a EPA CRG 150.1 
Total Dissolved Solids S CRn/a M 2540C G 
Total Organic Carbon E Calscn/a PA 415.1 ience 
Total Suspended Solids S CRn/a M 2540D G 

Conventional 
Analyses 

EPA CRG Turbidity n/a 180.1 
Oil and Grease EP CRn/a A 1664A G Hydrocarbon 

Analyses EPA CRG TRPH n/a 418.1 
Aluminum Dis d E CRG solve PA 200.8 
Aluminum T  EPA CRG otal 200.8 
Arsenic Dis d EPA CRG solve 200.8 
Arsenic T  EPA CRG otal 200.8 
Cadmium Dis d E CRG solve PA 200.8 
Cadmium T  EPA CRG otal 200.8 
Chromium Dis d E CRG solve PA 200.8 
Chromium T  E CRG otal PA 200.8 
Chromium VI Total SM CR 3500-Cr G 
Copper Dis d EPA CRG solve 200.8 
Copper T  EPA CRG otal 200.8 
Lead Dis d EPA CRG solve 200.8 
Lead T  EPA CRG otal 200.8 
Mercury Dis d EP BR/CRG solve A 1631E 
Mercury T  EPA BR/CRG otal 1631E 
Nickel Dis d EPA CRG solve 200.8 
Nickel T  EPA CRG otal 200.8 
Selenium Dis d E CRG solve PA 200.8 
Selenium T  EPA CRG otal 200.8 
Silver Dis d EPA CRG solve 200.8 
Silver T  EPA CRG otal 200.8 
Thallium Dis d E CRG solve PA 200.8 
Thallium T  EPA CRG otal 200.8 
Zinc Dis d EPA CRG solve 200.8 

Metals 
Analyses 

T  EPA CRG Zinc otal 200.8 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9−15 (Continued): Constituents and Analytical Methods for Water Quality Analyses 
Conducted by the Stormwater Monitoring Program 2004/05 

Classification Constituent Fraction Method Analytical 
Laboratory 

Ammonia as N SM 4500-NH3 F n/a CRG 

Nitrate as N n/a SM
/ EPA 300.0 
 4500-NO3 E CRG 

Nitrite as N n/a SM
/ EPA 300.0 
 4500-NO2 B CRG 

Orthophosphate as P Total SM  / 
EPA 300.0 

 4500-P C CRG 

TKN n/a EPA 351.3 / 
EPA 351.1 SCL / TA 

Total Phosphorus Dissolved SM 4500-P C CRG 

Nutrient 
Analyses 

hosphorus Total STotal P M 4500-P C CRG 
1,2,4-Trichlorobenzene n/a EPA 625 CRG 
1,2-Dichlorobenzene n/a EPA 625 CRG 
1,3-Dichlorobenzene n/a EPA 625 CRG 
1,4-Dichlorobenzene n/a EPA 625 CRG 
1-Methylnaphthalene n/a EPA 625 CRG 
1-Methylphenanthrene n/a EPA 625 CRG 
2,3,5-Trimethylnaphthalene n/a EPA 625 CRG 
2,4,6-Trichlorophenol n/a EPA 625 CRG 
2,4-Dichlorophenol n/a EPA 625 CRG 
2,4-Dimethylphenol n/a EPA 625 CRG 
2,4-Dinitrophenol n/a EPA 625 CRG 
2,4-Dinitrotoluene n/a EPA 625 CRG 
2,6-Dimethylnaphthalene n/a EPA 625 CRG 
2,6-Dinitrotoluene n/a EPA 625 CRG 
2-Chloronaphthalene n/a EPA 625 CRG 
2-Chlorophenol n/a EPA 625 CRG 
2-Methyl-4,6-dinitrophenol n/a EPA 625 CRG 
2-Methylnaphthalene n/a EPA 625 CRG 
2-Nitrophenol n/a EPA 625 CRG 
3,3'-Dichlorobenzidine n/a EPA 625 CRG 
4-Bromophenyl phenyl ether n/a EPA 625 CRG 
4-Chloro-3-methylphenol n/a EPA 625 CRG 
4-Chlorophenyl phenyl ether n/a EPA 625 CRG 
4-Nitrophenol n/a EPA 625 CRG 
Acenaphthene n/a EPA 625 CRG 
Acenaphthylene n/a EPA 625 CRG 
Anthracene n/a EPA 625 CRG 
Azobenzene n/a EPA 625 CRG 
Benzidine n/a EPA 625 CRG 
Benzo(a)anthracene n/a EPA 625 CRG 
Benzo(a)pyrene n/a EPA 625 CRG 

Organic 
Analyses 

Benzo(b)fluoranthene n/a EPA 625 CRG 

9-81 



SECTION 9.0 WATER QUALITY MONITORING 

Table 9−15 (Continued): Constituents and Analytical Methods for Water Quality Analyses 
Conducted by the Stormwater Monitoring Program 2004/05 

Classification Constituent Fraction Method Analytical 
Laboratory 

Benzo(e)pyrene n/a EPA 625 CRG 
Benzo(g,h,i)perylene n/a EPA 625 CRG 
Benzo(k)fluoranthene n/a EPA 625 CRG 
Biphenyl n/a EPA 625 CRG 
Bis(2-chloroethoxy)methane n/a EPA 625 CRG 
Bis(2-chloroethyl)ether n/a EPA 625 CRG 
Bis(2-chloroisopropyl)ether n/a EPA 625 CRG 
Bis(2-ethylhexyl)phthalate n/a EPA 625 CRG 
Butyl benzyl phthalate n/a EPA 625 CRG 
Chrysene n/a EPA 625 CRG 
Dibenz(a,h)anthracene n/a EPA 625 CRG 
Dibenzothiophene n/a EPA 625 CRG 
Diethyl phthalate n/a EPA 625 CRG 
Dimethyl phthalate n/a EPA 625 CRG 
Di-n-butylphthalate n/a EPA 625 CRG 
Di-n-octylphthalate n/a EPA 625 CRG 
Fluoranthene n/a EPA 625 CRG 
Fluorene n/a EPA 625 CRG 
Hexachlorobenzene n/a EPA 625 CRG 
Hexachlorobutadiene n/a EPA 625 CRG 
Hexachlorocyclopentadiene n/a EPA 625 CRG 
Hexachloroethane n/a EPA 625 CRG 
Indeno(1,2,3-cd)pyrene n/a EPA 625 CRG 
Isophorone n/a EPA 625 CRG 
Methyl tert-butyl ether 
(MTBE) n/a EPA 8260B Calscience 

Naphthalene n/a EPA 625 CRG 
Nitrobenzene n/a EPA 625 CRG 
N-Nitrosodimethylamine n/a EPA 625 CRG 
N-Nitrosodi-N-propylamine n/a EPA 625 CRG 
N-Nitrosodiphenylamine n/a EPA 625 CRG 
Pentachlorophenol n/a EPA 625 CRG 
Perylene n/a EPA 625 CRG 
Phenanthrene n/a EPA 625 CRG 
Phenol n/a EPA 625 CRG 
Pyrene n/a EPA 625 CRG 

Organic 
Analyses 

Total Detectable PAHs n/a EPA 625 CRG 
Aroclor 1016 n/a EPA 625 CRG 
Aroclor 1221 n/a EPA 625 CRG 
Aroclor 1232 n/a EPA 625 CRG 
Aroclor 1242 n/a EPA 625 CRG 

PCB Analyses 

Aroclor 1248 n/a EPA 625 CRG 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9−15 ( ued): lyses 
Conducted b

Contin Constituents and Analytical Methods for Water Quality Ana
y the Stormwater Monitoring Program 2004/05 

Classification Constituent Fraction Method Analytical 
Laboratory 

Aroclor 1254 n/a EPA 625 CRG 
Aroclor 1260 n/a A 625 EP CRG 
PCB 018 n/a  625 EPA CRG 
PCB 028 n/a EPA 625 CRG 
PCB 031 n/a A 625 RG EP C
PCB 033 n/a A 625 RG EP C
PCB 037 n/a A 625 RG EP C
PCB 044 n/a A 625 RG EP C
PCB 049 n/a A 625 RG EP C
PCB 052 n/a A 625 RG EP C
PCB 066 n/a A 625 EP CRG 
PCB 070 n/a A 625 RG EP C
PCB 074 n/ 5 RG a EPA 62 C
PCB 077 n/ 5 RG a EPA 62 C
PCB 081 n/ 5 RG a EPA 62 C
PCB 087 n/ 5 RG a EPA 62 C
PCB 095 n/a A 625 RG EP C
PCB 097 n/ 5 RG a EPA 62 C
PCB 099 n/a A 625 RG EP C
PCB 101 n/a A 625 RG EP C
PCB 105 n/a A 625 RG EP C
PCB 110 n/a A 625 RG EP C
PCB 114 n/a A 625 RG EP C
PCB 118 n/a EPA 625 CRG 
PCB 119 n/a A 625 RG EP C
PCB 123 n/a A 625 RG EP C
PCB 126 n/a A 625 RG EP C
PCB 128 + 167 n/a A 625 RG EP C
PCB 138 n/ 5 RG a EPA 62 C
PCB 141 n/ 5 RG a EPA 62 C
PCB 149 n/a A 625 RG EP C
PCB 151 n/a EPA 625 RG C
PCB 153 n/a EPA 625 CRG 
PCB 156 n/a EPA 625 CRG 
PCB 157 n/a EPA 625 CRG 
PCB 158 n/a EPA 625 CRG 
PCB 168 + 132 n/a EPA 625 CRG 
PCB 169 n/a EPA 625 CRG 
PCB 170 n/a EPA 625 CRG 
PCB 177 n/a EPA 625 CRG 
PCB 180 n/a EPA 625 CRG 

PCB Analyses 

PCB 183 n/a EPA 625 CRG 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9−15 (Continued): Constituents and Analytical Methods for Water Quality Analyses 
ted by the Stormwater Monitoring Program 2004/05 Conduc

Classification Constituent Fraction Method Analytical 
Laboratory 

PCB 187 n/a EPA 625 CRG 
PCB 189 n/a EPA 625 CRG 
PCB 194 n/a EPA 625 CRG 
PCB 200 n/a EPA 625 CRG 
PCB 201 n/a EPA 625 CRG 
PCB 206 n/a EPA 625 CRG 

PCB Analyses 

Total Detectable PCBs n/a EPA 625 CRG 
2,4,5-T n/a EPA 8151A Calscience 
2,4,5-TP (Silvex) n/a EPA 8151A Calscience 
2,4-D n/a EPA 8151A Calscience 
2,4-DB n/a EPA 8151A Calscience 
2,4'-DDD n/a EPA 625 CRG 
2,4'-DDE n/a EPA 625 CRG 
2,4'-DDT n/a EPA 625 CRG 
4,4'-DDD n/a EPA 625 CRG 
4,4 -DDE n/a EPA 625 CRG '
4,4'-DDT n/a EPA 625 CRG 
Aldrin n/a EPA 625 CRG 
BHC-alpha n/a EPA 625 CRG 
BHC-beta n/a EPA 625 CRG 
BHC-delta n/a EPA 625 CRG 
BHC-gamma (Lindane) n/a EPA 625 CRG 
Bolstar n/a EPA 625 CRG 
C lordaneh -alpha n/a EPA 625 CRG 
Chlordane-gamma n/a EPA 625 CRG 
Chlorpyrifos n/a EPA 625 CRG 
Dalapon 

Pesticide 
Analyses 

n/a EPA 8151A Calscience 
Demeton-O n/a EPA 625 CRG 
Diazinon n/a EPA 625 CRG 
Dicamba n/a EPA 8151A Calscience 
Dichlorprop n/a EPA 8151A Calscience 
Dichlorvos n/a EPA 625 CRG 
Dieldrin n/a EPA 625 CRG 
Dimethoate n/a EPA 625 CRG 
Dinoseb n/a EPA 8151A Calscience 
Disulfoton n/a EPA 625 CRG 
Endosulfan sulfate n/a EPA 625 CRG 
Endosulfan-I n/a EPA 625 CRG 
Endosulfan-II n/a EPA 625 CRG 
Endrin n/a EPA 625 CRG 
Endrin aldehyde n/a EPA 625 CRG 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9−15 ( ued): ical Methods for Water Quality Analyses 
Conducted b

Contin Constituents and Analyt
y the Stormwater Monitoring Program 2004/05 

Classification Constituent Fraction Method Analytical 
Laboratory 

Endrin ketone n/a EPA 625 CRG 
Ethoprop n/a 625 CRG EPA 
F hos 625 CRG enchlorop  (Ronnel) n/a A EP
F n  A 625 CRG ensulfothio n/a EP
Fenthion n/a 625 CRG EPA 
Glyphosate  EPA 547 MWn/a H / WL 
Heptachlor n/a EPA 625 CRG 
Heptachlor epoxide EPA 625 n/a CRG 
Malathion n/a EPA 625 CRG 
MCPA n/a PA 8151A CalsE cience 
MCPP n/a EPA 8151A Calscience 
Merphos n/a EPA 625 CRG 
Meth chlor n/a EPA 625 CRG oxy
Methyl parathion n/a EPA 625 CRG 
Mevinphos n/a EPA 625 CRG 
Mirex n/a EPA 625 CRG 
Oxychlordane n/a EPA 625 CRG 
Phorate n/a A 625 CRG EP
Tetrachlorovinpho
(Stiro  625 CRG s 

fos) n/a EPA

Tokuthion n/a 625 CRG EPA 
Total Detectable DDTs n/a EPA 625 CRG 
Toxaphene  625 n/a EPA CRG 
trans nachlor EPA 6-No n/a 25 CRG 

Pesticide 
Analyses 

Trich nate n/a EPA 625 CRG loro
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SECTION 9.0 WATER QUALITY MONITORING 

9.7.1 Land Use and Receiving Water Characterization Sites 
A summary of the composite and gr uplicates, lab duplicates, and 
matrix s es) c d a ring 5 m ear 
Land U ivin es a n Tab and Table 9-17, resp

tal and QA/Q Samples Collected at Land Use Sites 

ab samples (including  field d
pike sampl ollected an nalyzed du  the 2004/0 onitoring y for the 
se and Rece g Water sit re shown i le 9-16 ectively. 

Table 9-16:  Environmen C 
Event Event 1 
Monitoring Site A-1 R-1 I-2 
Date 10/16/2004 10/16/2004 10/16/2004 
Composite Constitue  nts
Bromide    (LD) 
Chloride  D)   (L
BOD1   )  (LD
Hardness as CaCO3    (LD) 
Total Dissolved Solids   (L )  D
Total Organic Carbon1   )  (LD
Total Suspended Solid   )  s (LD
Metals, Total Recoverable   (LD)  
Metals, Dissolved   (LD)  
Chromium VI  (LD, MD/MSD)   
Nitrate as N   (LD, MD/MSD)  
Nitrite as N   (LD, MD/MSD)  
Orthophosphate as P   (LD, MD/MSD)  
TKN2   (LD)  
Total Phosphorus, Total   (LD, MD/MSD)  
Total Phosphorus, Dissolved   (LD)  
Organic – EPA 625    (LD) 
PCB – EPA 625   (LD)  
Pesticide – EPA 5473  R  (LD R) 
Pesticide – EPA 625   (LD)  
Pesticide – EPA 8151A1   (LD)  
Grab Constituents 
Perchlorate1   (FD)  
Bacteriological4   (FD)  
pH/Conductivity   (FD)  
Hydrocarbons   (FD)  
Mercury, Total Recoverable5   (FD)  
Mercury, Dissolved5   (FD, MD/MSD)  
Ammonia as N   (FD, MD/MSD)  
MTBE – EPA 8260B1   (FD)  
Aquatic Toxicity Bioassay6    
Notes    
“ ” indicates that the analysis was performed; “—“ indicates that no sample was collected. 
“R” indicates that the environmental or QA/QC analysis was performed, but subsequently rejected. 
“FD” indicates that a field duplicate analysis was performed. 
“LD” indicates that a laboratory duplicate analysis was performed. 
“MS/MSD” indicates that a matrix spike/matrix spike duplicate analysis was performed. 
Hydrocarbons include: Oil & Grease, TRPH;  Metals include: Al, As, Cd, Cr, Cu, Pb, Ni, Se, Ag, Tl, & Zn. 
Unless noted otherwise, all analyses performed by CRG Marine Laboratories, Inc. 
1. Performed by Calscience Environmental Laboratories, Inc. 4. Performed by Ventura County HCA Laboratories 
2. Performed by Soil Control Lab 5. Performed by Brooks Rand Laboratory. 
3. Performed by MWH Laboratories 6. Performed by Aquatic Bioassay & Consulting Labs, Inc. 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-17:  Environmental and QA/QC Samples Collected at Receiving Water Sites 
Event Event 1 
Monitoring Site W-3 W-4 
Date 10/17/2004 10/16/2004 
Composite Constituents 
Bromide   
Chloride   
BOD1   
Hardness as CaCO3   
Total Dissolved Solids   
Total Organic Carbon1   
Total Suspended So   lids 
Metals, Total Recoverable    
Metals, Dissolved   
Chromium VI   
Nitrate as N   
Nitrite as N   
Orthophosphate as P   
TKN2   
Total Phosphorus, Tota   l 
Total Phosphorus, Dissolved   
Organic – EPA 625   
PCB – EPA 625   
Pesticide – EPA 547  3  
Pesticide – EPA 625   
Pesticide – EPA 8151A  1  
Grab Constituents 
Perchlorate1   
Bacteriological4   
pH/Conductivity  D)  (L
Hydrocarbons   
Mercury, Total Recoverable5   
Mercury, Dissolved5   
Ammonia as N   
MTBE – EPA 8260B1   
Aquatic Toxicity Bioassay6   
Notes 
“ ” indicates th

th
at the analysis was performed;  that no sample was collecte . 
at the enviro QA/QC as perform ut subseque jected. 

 that a field blank analysis was performed. 
 that a field du lysis w
 that a laboratory nalysi med. 

tes that a mat ike/matrix ate analy as performed
clude: Oil & Gr , TRPH 
l, As, Cd, Cr, Cu, P e, A
erwise, all rforme Marine La ories, Inc. 

cience Environmental Laboratories, Inc. 
oil Control La

 
5. Performed by rooks Rand Laboratory. 
6. Performed by Aquatic Bioassay & Consulting Labs, Inc. 

 “—“ indicates d
ntly re“R” indicates 

ates
nmental or  analysis w ed, b

“FB” indic
“FD” indicates
“LD” indicates

plicate ana
 duplicate a

as performed. 
s was perfor

“MS/MSD” indica rix sp
ease

 spike duplic sis w . 
Hydrocarbons in
Metals include: A

oth
b, Ni, S

 analyses pe
g, Tl, & Zn. 

d by CRG Unless noted borat
1. Performed by Cals
2. Performed by S
3. Performed by M

b 
WH Laboratories 

4. Performed by Ventura County HCA Laboratories
 B
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SECTION 9.0 WATER QUALITY MONITORING 

9.7.2 Mass Emission Sites 
A summary of the composite and grab samples (including field blanks, field duplicates, lab 

cates, and matrix spike sa llected and analyzed during the 20 itoring 
year at t issi ring how 9-18 able

A/Q the 

dupli mples) co 04/05 mon
he Mass Em on monito  sites are s n in Table  through T  9-23. 

Table 9-18:  Composite Environmental and Q C Samples Collected at Mass Emission Site 
ME-CC 
 ME-CC Calleguas Creek 
Event Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Composite Constitue  nts
Bromide    (LD)   )  (LD

Chloride    
(MD/MSD)   (MD/MSD) 

 

BOD1       
Hardness as   (LD)  ) ) CaCO3

 (FB)  (FB  (LD

Total Dissolved 
Solids   (LD)     

Total Orga
1

nic       Carbon
Total 
Suspended    (LD)  
Solids 

  

Turbidity — — — —   
Metals, Total   (FB)  (LD, 

MD/MSD) 
 (L

MD/MSD)Recoverable (MD/MSD) 
D, 

  (FB)  (LD) 

Metals,   Dissolved  (LD)  (LD)   (LD) 

Chromium VI  R   
(MD

 
(MD/MSD) /MSD) (MD/MSD)  

Nitrate as N   (MD D) (MD/MSD) 
   

/MSD)  (MD/MS

Nitrite as N      
(MD/MSD) 

 
(MD/MSD) 

Orthophosphate 
as P    

(MD/MSD)    
(MD/MSD) 

TKN2,7    
(MD/MSD)    (LD)TA

Total Phos., 
Total    

(MD/MSD)    

Total Phos., 
Dissolved    

(MD/MSD)    

Organic – 
EPA 625 

 
(MD/MSD)  (FB)  

(MD/MSD) 
 

(MD/MSD)  (FB)  

PCB – 
EPA 625 

 
(MD/MSD)  (FB)  

(MD/MSD) 
 

(MD/MSD)  (FB)  

Pesticide – 
EPA 5473,8      WL  

Pesticide – 
EPA 625 

 
(MD/MSD)  (FB)  

(MD/MSD) 
 

(MD/MSD)  (FB)  

Pesticide – 
EPA 8151A1

 
(MD/MSD)   

(MD/MSD) 
 

(MD/MSD)   

Notes – See bottom of Table 9–19. 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-19:  Grab Environmental and QA/QC Samples Collected at Mass Emission Site ME-CC 
 ME-CC Calleguas Creek 
Event Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Grab Constituents 

Perchlorate1   
(MD/MSD) 

 
(MD/MSD)    

Bacteriological4  (FB) )     (FB  
pH/Conductivity       (LD) 
Hydrocarbons       
Mercury, Total 

(MD/MSD)  (FB) (MD/MSD)   (FB)CRG  Recoverable5
  CRG CRG

Mercury, 
Dissolved5   (FB) (M ) CRG 

 
D/MSD

CRG
 CRG  

Ammonia as N       
Aquatic Toxicity 
Bioassa 6y   — —  — 

Notes 
“ ” indicates that the 
“R” indicates that the e

 that

analysis ed; “— icates that as c
nvironm or QA/  per ubseq cted

 a field blank analysis was
hat a laboratory icate analysis  performe

 that a matrix ike/matrix spi uplicate analy as perform
 Oil & Gr , TRPH 

, As, Cd, Cr, Cu, Pb, Ni, Se, Ag & Zn. 
erwise, all ana s performed b G Marine La ories, Inc.

e Env mental Labora es, Inc. 4. Performed by ounty HCA Laboratories 
ed by Soil Control La ormed b and Labor . 
ed by MWH Laborat  ormed b ioassay & Consulting La

homas Analyt Laboratory 8. Performed by oratories, Inc

was perform
ental 

“ ind
QC analysis was

 performed. 

 no sample w
formed, but s

ollected. 
uently reje . 

“FB” indicates
“LD” indicates t  dupl  was d. 
“MS/MSD” indicates
Hydrocarbons include:

 sp
ease

ke d sis w ed. 

Metals include: Al , Tl, 
Unless noted oth lyse y CR borat  
1. Performed by Calscienc
2. Perform

iron
b 

tori  Ventura C
y Brooks R5. Perf atory

3. Perform ories
ical 

6. Perf y Aquatic B
 Weck Lab

bs, Inc. 
7. Performed by T

 
 . 

9-89 



SECTION 9.0 WATER QUALITY MONITORING 

Table 9-20:  Composite Environmental and QA/QC Samples Collected at the Mass Emission Sites 
ME-VR and ME-VR2 
Ventura River ME-VR ME-VR2 

Event Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Composite Constitue  nts
Bromide   

(FD D) ) , L   (LD)  (LD  

Chloride   
MD/MSD) MD/MSD) (M ) 

(FD,   (LD,  
D/MSD  

BOD1   (FD)     (LD) 
Hardness as 
CaCO3

 (FB) (FD D)   (LD)    
, L

Total Dissolved  (L ) Solids   (F ) D   D  (LD) 

Total Organic 
Carbon1   ) (MD/MSD) (FD     

Total 
Suspended   (FD)   
Solids 

  

Turbidity — — — —  (LD)  (LD) 
Metals, Total  
Recoverable  (FB) (FD, LD)    (LD)  

(MD/MSD) 
Metals,  (FB)  
Dissolved (FD, LD)    (LD)  

Chromium VI   (FD)    
(MD/MSD) (MD/MSD)  

Nitrate as N  MD
 (FD, 
/MSD)  (MD/MSD)    

Nitrite as N   (FD,     MD/MSD) (MD/MSD) 
Orthophosp
as P 

hate   (FD, 
MD/MSD)   

(MD/MSD) 
 

(MD/MSD)  

TKN2,7   (FD)  (LD)    TA

Total Phos.,
Total 

   (FD)   
(MD/MSD) 

 
(MD/MSD)  

Total Phos.,
Dissolved 

   (FD, 
MD/MSD)    

(MD/MSD)  

Organic – 
EPA 625   (FB)  (FD)     

(MD/MSD)
PCB – 

PA 625  (FB)  (FD)     
(MD/MSD) E

P
EPA 547

esticide – 
3,8   (FD)    WL  

Pesticide – 
EPA 625  (FB)  (FD)     

(MD/MSD) 
Pesticide – 
EPA 8151A1   (FD)     

Notes – See bottom of Table 9–21. 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-21:  Emission Sites ME-VR 
and ME-VR

Grab Environmental and QA/QC Samples Collected as Mass 
2 

Ventura River ME-VR ME-VR2 
Event Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Grab Constituents 
Perchlorate1   (FD)     
Bacteriologi  cal4  (FB)  (FD)    

pH/Conductivity   
(FD, LD)  (LD)   (LD)  

Hydrocarbons   (FD)     

Mercury, To
Recoverable

tal 
5  (FB)  (FD)   CRG  CRG

 
(MS/MSD)

CRG

Mercury, 
Dissolved5  (FB)  (FD)   CRG  CRG  

Ammonia as N   (FD, 
MD/MSD)    

(MD/MSD) 
 

(MD/MSD) 
Aquatic Toxi
Bioassay6 — city   — —  

Notes 
“ ” indicates th
“R” indicates tha
“FB” indicates th
“FD” indicates th
“LD” indicates th
“MS/MSD” indic
Hydrocarbons in
Metals include: 
Unless noted oth
1. Performed by
2. Performed by
3. Performed by
7. Performed by

at the analysis was performed; “—“ indicates that no sample was collected. 
t the environmental or QA/QC analysis was performed, but subsequently rejected. 
at a field blank analysis was performed. 
at a field duplicate analysis was performed. 
at a laboratory duplicate analysis was performed. 

ates that a matrix spike/matrix spike duplicate analysis was performed. 
clude: Oil & Grease, TRPH 

Al, As, Cd, Cr, Cu, Pb, Ni, Se, Ag, Tl, & Zn. 
erwise, all analyses performed by CRG Marine Laboratories, Inc. 

 Calscience Environmental Laboratories, Inc. 4. Performed by Ventura County HCA Laboratories 
 Soil Control Lab 5. Performed by Brooks Rand Laboratory. 
 MWH Laboratories 6. Performed by Aquatic Bioassay & Consulting Labs, Inc. 
 Thomas Analytical Laboratory 8. Performed by Weck Laboratories, Inc. 
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Table 9-22: 
SCR 

 Composite Environmental and QA/QC Samples Collected at Mass Emission Site ME-

 ME-SCR Santa Clara River 
Event Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Composite Constituents 
Bromide     (LD)   (FD) 
Chloride     (LD)   (FD) 
BOD1     (LD)  (LD)  (FD) 
Hardness a
CaCO3

   (FB)  (LD)   (FD) s 

Total Dissol
Solids 

ved     (LD)   (FD) 

Total Organi
Carbon1

c     (LD)  
(MD/MSD)  (FD) 

Total 
Suspended 
Solids 

    (LD)   (FD) 

Turbidity — — — —   (FD) 
Metals, Tota
Recoverable  l 

   
(MD/MSD)  (FB)  (LD)  

(MD/MSD)  (FD)

Metals, 
Dissolved     (FB)  (LD)   (FD)

Chromium VI  R   (LD)   (FD) 
Nitrate as N     (LD)   (FD) 
Nitrite as N     (LD)   (FD) 
Orthophosp
as P 

hate     (LD)   (FD) 

TKN2,7   (LD)   (LD)   (FD)TA

Total Phos.,
Total )      (LD)   (FD

Total Phos.,
Dissolved 

     (LD)   (FD) 

Organic – 
EPA 625   

(MD/MSD)  (FB)  (LD)  
(MD/MSD)  (FD) 

PCB – 
EPA 625 

 
(MD/MSD)  (FB)  (LD)  

(MD/MSD)  (FD)  

Pesticide – 
EPA 5473,8     (LD)  WL  (FD) 

Pesticide – 
EPA 625   

(MD/MSD)  (FB)  (LD)  
(MD/MSD)  (FD) 

Pesticide – 
EPA 8151A1  (LD)  

D)  (FD)    (MD/MSD) (MD/MS
Notes – See bottom of Table 9 23. –
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Table 9-23:  -SCR Grab Environmental and QA/QC Samples Collected at Mass Emission Site ME
 ME-SCR Santa Clara River 
Event Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Grab Constituents 
Perchlorate1     (FD)   (FD) 
Bacteriologi  (FD) cal4    (FB)  (FD)  
pH/Conductivity     (FD)   (FD) 
Hydrocarbons     (FD)   (FD) 

Mercury, To
Recoverabl

 (FD, 
RG

tal 
e5   (LD, 

MD/MSD)  (FB)  (FD)CRG
 (LD, 

MD/MSD)
CRG LD)C

Mercury, 
Dissolved5   

(MD/MSD)   (FD)CRG  CRG  (FD)CRG

Ammonia as N       (FD) 
Aquatic Toxi
Bioassay6

city   — —  — 

Notes 
“ ” indicates th
“R” indicates tha
“FB” indicates th
“LD” indicates th
“MS/MSD” indic
Hydrocarbons in
Metals include: 
Unless noted ot
1. Performed by
2. Performed by
3. Performed by
7. Performed by

ved by the Stormwater Monitoring Program during the 2004-2005 monitoring 
season took the forms of non-requested matrix spike and lab duplicate analyses provided by 
most laboratories.  Since these additional Q /QC analyses provide valuable information 
related to the laboratory’s ability to accurate atrix spike analyses) and precisely (lab 
duplicate analyses) evaluate water quality samples, they were included in the Stormwater 

ng P A/QC analyses 
he Stor

 
 

at the analysis was performed; “—“ indicates that no sample was collected. 
t the environmental or QA/QC analysis was performed, but subsequently rejected. 
at a field blank analysis was performed. 
at a laboratory duplicate analysis was performed. 

ates that a matrix spike/matrix spike duplicate analysis was performed. 
clude: Oil & Grease, TRPH 

Al, As, Cd, Cr, Cu, Pb, Ni, Se, Ag, Tl, & Zn. 
herwise, all analyses performed by CRG Marine Laboratories, Inc. 
 Calscience Environmental Laboratories, Inc. 4. Performed by Ventura County HCA Laboratories 
 Soil Control Lab 5. Performed by Brooks Rand Laboratory. 
 MWH Laboratories 6. Performed by Aquatic Bioassay & Consulting Labs, Inc. 
 Thomas Analytical Laboratory 8. Performed by Weck Laboratories, Inc. 
 

Table 9-16 through Table 9-23 include information related to QA/QC samples scheduled for 
collection and analysis by the Stormwater Monitoring Program, as well as results from 
unsolicited QA/QC analyses provided by various analytical laboratories.  Unsolicited QA/QC 
analyses recei

A
ly (m

Monitori rogram’s database and considered along with all requested Q
during t mwater Monitoring Program’s QA/QC evaluation. 
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9.8 Quality Assurance and Quality Control (QA/QC) 
 

The following is a discussion of the results of the quality assurance and quality control 
(QA/QC) analysis performed on the 2004/05 stormwater quality monitoring data.  The data 
were evaluated for overall sample integrity, holding time exceedances, contamination, 
accuracy, and precision using field- and lab-initiated QA/QC sample results according to EPA 
data evaluation guidance.  QA/QC sample results are presented in Appendix D.   

QA/QC sample collection and analysis relies upon QA/QC samples collected in the field 
(such as equi plicate, and matrix spike samples), as well as 
QA/QC samples prepared and analyzed by the analytical laboratory (i.e., lab-initiated 

 
nalyses 

s 
 

and identify those results that fall outside of these limits.  This QA/QC evaluation 
occurs in two separate steps as the laboratory will review those results that fall outside of their 

icates 
e 

d 
 

in a 

itoring Program has used 
its NDPES Stormwater Quality Database to conduct a semi-automated QA/QC evaluation of 

This section provides a discussion of (1) the sample collection procedure for field-initiated 
A/QC samples, (2) the QA/QC samples analyzed by the Stormwater Monitoring Program, 

along with a remark on QA/QC issues of significance observed during the 2004/05 season, 

pment blank, field blank, field du

samples, such as method blanks, filter blanks, and laboratory control spikes) performing the 
analysis.  The actual chemical analysis of lab-initiated QA/QC samples is conducted in an
identical manner as the analysis of field-collected environmental samples.  After all a
are complete, the results of the field-initiated and lab-initiated QA/QC sample results are 
compared to particular Data Quality Objectives (DQOs), also commonly referred to a
QA/QC limits.  These limits are typically established by the analytical laboratory based on
EPA protocols and guidance.  However, in some cases, the Stormwater Monitoring Program 
will set a particular DQO, such as the QA/QC limit for field duplicate results. 

QA/QC sample results are evaluated in order to compare them to their appropriate QA/QC 
limits 

QA/QC limits and typically label these results with some type of qualification or note.  If a 
QA/QC sample result falls grossly outside of its associated QA/QC limit, and thus ind
that there is a major problem with the lab’s instrumentation and/or analytical process, then th
laboratory should re-run both the affected QA/QC and environmental samples as necessary.  
The second step in the QA/QC evaluation process occurs when the Stormwater Monitoring 
Program performs the overall sample integrity, holding time, contamination, accuracy, an
precision checks mentioned above.  This second evaluation step provides an opportunity to
thoroughly review the Stormwater Monitoring Program’s data to identify potential errors 
laboratory’s reporting of analytical data and/or recognize any significant data quality issues 
that may need to be addressed.  After this evaluation the Stormwater Monitoring Program is 
ready to qualify their environmental data as necessary based on the findings of the QA/QC 
assessment. 

Environmental sample results are qualified in order to provide the user of the data with 
information regarding the quality of the data.  Depending on the planned use of the data, 
qualifications may help to determine whether or not the data are appropriate for a given 
analysis.  In general, data that are qualified with anything other than an “R” (meaning a 
rejected data point) are suitable for most analyses.  However, the qualifications assigned to 
the data allow the user to assess the appropriateness of the data for a given use.  The 2004/05 
monitoring season marks the second time that the Stormwater Mon

the current season’s data contained in the database.  The use of the database allows the 
Stormwater Monitoring Program to expedite and standardize the QA/QC evaluation of its 
monitoring data.  After reviewing the qualifications assigned to each qualified data point in 
the 2004/05 monitoring year data set, the environmental data are considered to be of high 
quality and sufficient for all future general uses.  However, all data qualifiers should be 
reviewed and considered prior to the use of the data in a specific analysis or application.  
Environmental data from the 2004/05 monitoring season are presented in Appendix C. 

Q
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and (3) a summar ted in Table 9-33 through 
Tabl

9.8. Field-Initiated QA/QC Sample C ection 
Both d field ated QA/QC sa les are colle e field using clean 
samp  To min e the potential f ontaminati Marine 
Labo ans all bo s used for grab and composite  Intake lines for the 
auto are clean ing nitric acid ( % dilution) led water.  A 
dedi ling crew is pr ed by VCWPD ensure that c t sample collection 
and ques are f d. 

Field QC sampl lude equipmen anks, field b d field duplicates.  
Equi s are typical pared prior to t start of the m g season to check 

at tubing and strainers, and sample containers – especially composite bottles – aren’t 
sources of contamination for the Stormwater Monitoring Program’s environmental samples.  

utomated sampler intake lines (i.e., sample tubing) are cleaned using nitric acid (30% 
dilution) prior to equipment blank correction.  Equipment blanks are collected by passing 

lank water through cleaned tubing and into brand new sample bottles.  Equipment blanks are 
collected using clean techniques, prior to on-site collection, before the equipment has been 
ontaminated by environmental sample water or other sources.  After collection, equipment 
anks are submitted to the analytical laboratory and analyzed using the same methods as 
ose used for routine, environmental sample analysis.  CRG supplied new, clean sample 

ottles and blank water for equipment blanks analyzed for total recoverable and dissolved 
etals (EPA 200.8) and trace organic compounds (EPA 625).  Brooks Rand Laboratory 
ovided new sample containers and blank water for the analysis of total recoverable mercury 
PA 1631E). 

ield blanks are collected using the same techniques as used for environmental sample 
ollection, but instead of sample water, blank water is poured into the sample bottle while in 
e field.  CRG supplied sample bottles and blank water for all field blank analyses except for 
ose associated with bacteriological and mercury analyses.  In these instances, VCHCA 

rovides sample bottles and blank water for bacteriological analyses, while Brook Rand 
aboratory (Events 1 – 3) and CRG (Events 4 – 6) provide sample bottles and blank water for 
ercury analyses.  For metals (EPA 200.8) and organics, the blank water is de-ionized water.  
he de-ionized water is purified to 18 megOhm quality by CRG by passing it through de-

zed resin beads to remove ionic compounds, such as metals, and then through a carbon 
lter to remove organics.   

uplicates are collected in the field using the same techniques as used for all environmental 
mple collection.  For composite samples a larger volume of water is sampled during the 
onitoring event, and then the duplicates are split in the lab while constantly mixing the 

ents of the composite containers.  For grab samples two samples are collected side-by-
de or in immediate succession into separate sample bottles. 

.8.2 QA/QC Sample Analysis and Issues of Significance 
e QA/QC evaluation process identifies isolated incidents of out-of-range QA/QC results, 

n 

nd correct these problems as they arise.  The types of QA/QC analyses and evaluations of 
hese results performed during the 2004/05 monitoring season are described below, along with 

identified QA/QC issues associated with a particular QA/QC sample type. 

As a member of Southern California Coastal Water Research Program’s Stormwater 
Monitoring Coalition (SMC), VCWPD jointly sponsored the Stormwater Laboratory 
Intercalibration Study that was conducted by the SMC in 2003.  Four analytical laboratories 
currently employed by the Stormwater Monitoring Program took part in the intercalibration 

y of the 2004/05 QA/QC sample results presen
e 9-39 at the end of this section. 

1 oll
 environmental an

. 
-initi mp cted in th

ling techniques imiz or c on, CRG 
ratories, Inc. cle

amplers 
ttle samples. 

mated s ed us 30 and distil
o ncated samp

handling techni
ovid
ollowe

to nsiste

-initiated QA/
pment blank

es inc t bl lanks, an
ly pre he onitorin

th

A
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m
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c
th
th
p
L
m
T
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sa
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si

9
Th
but more importantly, identifies potential trends in laboratory and sampling performance.  A
important and ongoing component of the QA/QC evaluation program is to identify, report, 
a
t
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study: CRG Marine Laboratories, CalSceince Environmental Laboratories, MWH 
Laboratories, and Aquatic Bioassay & Consulting Laboratories.  The goal of the study 
establish performance-based guidelines for the analysis of stormwater samples through the 
setting of minimum standards for sensitivity, precision, and accuracy across different 
analytical laboratories so that individual data sets can be combined with estimated levels 
confidence for making regional assessments of stormwater quality.  The study’s perfo
based guidelines are considered key in achieving comparability across laboratories. 

In brief, the intercalibration study focused on inter-laboratory comparability between a core 
group of 15 target analytes including total suspended solids, nutrients, and trace metals.  The 
study set reporting levels for its target constituents that were sufficient to assess if 
environmental samples contained pollutant concentrations below relevant water quality 
objectives, such as the California Toxics Rule.  The study’s authors believed that reporting 
levels should be technologically achievable, but far enough below water quality objectives 
that observed exceedances cannot be attributable to methodological uncertainty.    The study 
also set accuracy and precision data quality objectives (DQOs) for the analysis of storm
matrices.  Laboratory precision was based on the reproducibility of replicate sample analy
while laboratory accuracy was judged via the analysis of spike environmental samples and 
reference ma

was to 

of 
rmance-

water 
ses, 

terials.  It is believed that the study’s performance-based guidelines will be 
useful to stormwater programs in establishing specifications for work assignments or requests 
for proposals (

Curr og y e QC limits and 
info vided by the l tories to /QC esults.  With regard 
to th oring sea ould be no  that all labo nalyzing the 15 
targe ered in tercalibration study were able r go below the 
repo s set forth by t dy.  It is belie hat the resu  Stormwater 
Labo rcalibration St g with information gather water 
Mon gram will hel fine QA/QC limits for the Ve untywide 
Stor  Quality Manage rogram in the re. 

or e nal percent success rate is calculated.  The success 
te is defined as the total number of QA/QC samples of a given type minus the number of 

d 

RFPs) to conduct stormwater analyses. 

ently the Stormwater Monitoring Pr ram uses generall
 evalua the QA

stablished QA/
rmation pro abora te sample r
e 2004/05 monit

tes consid
son, it sh
he in

ted ratories a
 to meet ot analy

rting lev
t
he stuel

ratory Inte
ved t lts of the

udy, alon ed from the Storm
itoring Pro p to re ntura Co
mwater ment P futu

F
ra

ach type of QA/QC a ysis conducted, a 

samples that fall outside of QA/QC limits divided by the total number of samples, multiplie
by 100%.  

%*100⎟
⎠
⎞

⎜
⎝
⎛=

TNS
NSO - TNS  Rate Success  

where: TNS is the total number of QA/QC samples of a given type 

NSO is the number of QA/QC samples of a given type that fall outside of 
specific QA/QC limits 

 

9.8.3 Field and Laboratory Duplicates 
When duplicates are run, a sample is split into two separate samples and analyzed 
independently of one another within the laboratory.  Field duplicates are split by the sampling
crew and provide a measure of the variability of the field sampling techniques.  Laboratory 
duplicates are split by the laboratory and provide information on the reproducibility of results 
by the lab.   
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The success of a duplicate is measured by the relative percent difference (RPD) between the
environmental sample result and the duplicate result.  The RPD is calculated using the 
following equation: 

 

%*100⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+
−

=
D)/2(ES

|DES|RPD  

where:  ES is the environmental sample result 

D is the duplicate sample result 

Field Duplicate Check – This precision analysis checks the relative percent difference (RPD) 
between the measured concentration of an analyte in an environmental sample and the 
measured concentration of the same analyte in its associated field duplicate sample.  
Calculated RPD values greater than 30% (that also possess an absolute difference greater than 
or equal to their associated detection limit) are considered to exceed the Stormwater 
Monitoring Program’s data quality objective (DQO) for this QA/QC sample type.  This 
QA/QC limit was set by the Stormwater Monitoring Program at 30% because the limit co
be no more restrictive than the QA/QC limit set for laboratory duplicates (see discussion 
below).  Only 18 of 477

uld 

 total field duplicates analyzed in 2004/05 fell outside of QA/QC 
limits, for an overall success rate of 96.2%.   Field duplicate results are summarized in Table 

s 

-

 6), with no 

et 
 

vents.  
 there is 

 process can still 
result in some variation in the solids content of duplicate samples. 

Additionally, it should be noted that water quality samples collected from storm events 
typically have higher concentrations of suspended solids than do water samples collected 
during dry weather events.  As a result, the splitting of homogeneous duplicate samples could 
have been further encumbered due to the high solids content of these environmental samples.  
Figure 9-35 shows a typical, turbid, wet weather sample collected at ME-SCR during January 
2005.  The lower success rates observed for hydrocarbons (87.5%) and nutrients (75%) were 
not considered significant enough to warrant follow-up investigation with the analyzing 
laboratories.  However, all affected data were qualified as “estimated”. 

 

9-24. 

Field duplicate results were reviewed to determine if any reasons for observed success rate
lower than 75% for some classes of constituents could be identified.  In general, it is 
sometimes difficult to maintain a homogeneous mixture when splitting composite sample 
duplicates.  Composite field duplicate samples were collected at ME-VR (Event 2) and ME
SCR (Event 6), with only minor, common field duplicate exceedance issues observed among 
both events (e.g., Bis(2-ethylhexyl)phthalate and Butyl benzyl phthalate).  Exceedances 
associated with methods EPA 200.8 (total and dissolved metals), EPA 351.1 (TKN), EPA 
405.1 (BOD), EPA 625 (organics), and SM 4500-P C (Total Phosphorus) were observed 
collectively during Event 2 (wet event) and Event 6 (dry event).  Grab field duplicate samples 
were collected at R-1 (Event 1), ME-VR (Event 2), and ME-SCR (Events 4 and
common field duplicate exceedances observed.  Exceedances associated with methods EPA 
1631E (Total Mercury), EPA 418.1 (TRPH), SM 4500-NH3 F (Ammonia as N), and SM 
9221E (Fecal Coliform) were observed collectively during Event 2 (wet event), Event 4 (w
event), and Event 6 (dry event).  No trends in either composite or grab field duplicate data
quality objective exceedances were observed when comparing wet and dry monitoring e
It should be noted that differences in duplicate sample results are often observed when
more solid material in one sample of the duplicate pair.  When the splitting of a composite 
sample is performed, the composite sample is continually rocked in a sample pouring stand to 
provide as much "non-invasive" mixing as possible.  However, the splitting
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T s able 9-24:  Field Duplicate Success Rate

Classification To ertal Numb Number 
Outside DQO 

Success 
Rate 

Anion 8 0 100% 
Bacteriological 1 93.8% 16 
Conventional 19 1 94.7% 
Hydrocarbon 8 1 87.5% 
Metal 54 4 92.6% 
Nutrient 16 4 75% 
Organic 7 94.7131 % 
PCB 106 0 100% 
Pesticide 113 0 100% 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9-35:
January 200

 

 

 

 

  Wet weather composite sample collected at Mass Emission Station ME-SCR during 
5 (Event 4) showing high suspended solids content 
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Lab Duplicate Check – This precision analysis checks the relative percent difference (RPD
between the original measured concentration of an analyte in a sample and a replicate 
measured concentration of the analyte in the same sample.  The original and replicate analy
are the result of “sample splitting” by the laboratory.  Calculated RPD values greater than 20 
– 30% (depending on laboratory) are considered to exceed the Stormwater Monitoring 
Program’s data quality objective (DQO) for this QA/QC sample type.  CRG Marine 
Laboratories, Inc. maintains a lab duplicate, RPD QA/QC limit of 30%, while Brooks Rand 
Laboratory

) 

ses 

 maintains a limit of 25%.  Calscience Environmental Laboratories, Inc., Soil 
Control Lab, and Thomas Analytical each set their lab duplicate, RPD QA/QC limit at 20%.  
The Ventura Count  maintain a QA/QC limit for lab 

u erf acte l sam In th to
 lo ed ba log esults calculat  

alues paring QC li  of 30%.  ly 29 of 569 l lab dupl
alyze g the c ring season fell ou e of QA/QC its, for an

uccess 94.9% b dup tes falling outside of data ality objec  
ples were associa t 4.  T highly tur  samples collected during 

xtremely high flows of this wet weather event likely impacted the laboratory’s ability to 

y Health Care Agency Laboratory does not
d
M

plicate analyses p
onitoring Program

ormed on b
g-transform

riologica
cterio

ples.  
ical sample r

is instance, the S
 before 

rmwater 
ing RPD

v and com  this to a QA/ mit On tota icates 
an d durin urrent monito tsid  lim

 qu
 overall 
tives, 21s

sam
 rate of .  Of the 29 la

ted with Even
lica
he bid the 

e
evaluate completely homogeneous sample aliquots.  Lab duplicate results are summarized in 
Table 9-25. 

Table 9-25:  Laboratory Duplicate Success Rates 

Classification Total Number Number 
Outside DQO 

Success 
Rate 

Anion 10 0 100% 
Conventional 32 2 93.8% 
Metal 159 13 91.8% 
Nutrient 15 2 86.7% 
Organic 130 11 91.5% 
PCB 106 0 100% 
Pesticide 111 1 99.1% 

 

Lab duplicate results were reviewed to determine if any reasons for observed success rates 
lower than 90% for some classes of constituents could be identified.  Placing a higher burden
of success on lab duplicate analyses (90%) than field duplicate analyses (75%) is common 
due to the much higher variability inherent in the collection of field duplicate samples.  
Differences among the calculated RPD values of lab duplicate pairs can be attributed to both 
sample variation, as described above, as well as analytical variation.  The lower success rate 
observed nutrients (above 85%) was not considered significant enough to warrant follow-
investigation with the analyzing laboratories.  However, all affected data were qual

 

up 
ified as 

cess rates for all other classifications of constituents 

 

eld.  Field blanks are “collected” by 

“estimated”.  It should be noted that suc
were greater than 90%. 

9.8.4 Field Blanks 
Field blank analyses are performed to test for contamination of environmental samples by 
field sample collection activities.  Field blanks use blank water – water that is assumed to be 
void of all constituents for which a given set of analyses are to be performed.  Filtered and
purified de-ionized water is used for metals and trace organics field blanks, while standard de-
ionized water is used for all other field blanks.  Any constituents detected in field blanks are 
considered to be sources of contamination in the fi
pouring water from a laboratory-provided bottle directly into a sample container using clean 
sampling techniques and without the use of any extraneous equipment.  This minimizes the 
possibility of any contamination of the field blanks. 
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Field Blank Check – This contamination analysis checks for a “hit” or the detection of an 
analyte in a field blank.  A detected concentration is an indication that contamination has 
occurred at some point during the field sampling or analytical process.  If a detected field 
blank result is greater than five times the concentration measured in an environmental sample
then the field blank is considered to exceed the Stormwater Monitoring Program’s data 
quality objective (DQO) for this QA/QC sample type.  As shown Table 9-26, the majority 
field blanks posted a 100% success rate with the exception of a handful of method EPA

, 

of 
 200.8 

(Metals) and method EPA 625 (Organics) blanks having success rates of approximately 95%, 
and a single occur rate (Event 5).   

in  a n k  ean
ntam pacts  e a o d  if 
e det lank ion i an e times the co entration m in 
e ass ironm le.  Put another way, one must determine if the 
ncen asure k is er than 20% of the analyte concentratio
easur ssoci men ample.  O  if the blank tamination r 
an 20 easu mental concentrati would the en nmental s t 
alifi mple d zin d blank f 0.2 µg/L th s associat n 

ts concentration is 40 times greater than 

g 

e 

l 

rence of method EPA 1631E posting a 0% success 

S ce the detection of n analyte i a field blan
nvi ent

 sample does
l res , one m

not necessarily m
ust lo urther t

 that the 
co ination im  a particular ronm ult ok f etermine
th
th

ected field b
ociated env

 concentrat
ental samp

s greater th  fiv nc easured 
analyte 

co tration me d in the blan  great n 
m ed in the a ated environ tal s nly con  is greate
th % of the m red environ on viro ample ge
qu ed.  For exa , a dissolve c fiel hit o at i ed with a
environmental sample with a measured concentration of 8.0 µg/L would not result in the 
qualification of the environmental sample because i

at of the field blank. th

Field blank samples were collected at ME-VR (Event 1), ME-CC (Event 2 and Event 5), and 
ME-SCR (Event 3) during the 2004/05 monitoring season.  Field contamination of 
Stormwater Monitoring Program environmental samples as evaluated through field blank 
analyses is minimal with only 23 hits out of 758 total field blank samples.  This corresponds 
to an overall “non-detection” success rate of 97%; that is, no analyte was detected in 97% of 
the field blank samples.  Only 10 of 758 total field blank samples analyzed in 2004/05 fell 
outside of QA/QC limits, for an overall success rate of 98.7%.  Of the 10 field blanks showin
contamination and having concentrations greater than five times that of their associated 
environmental sample, one was from Event 1 (wet), three were from Event 2 (wet), one was 
from Event 3 (wet), and five were from Event 5 (dry).  The Event 1 and Event 3 blank hits 
were for Total Chromium and Dissolved Zinc, respectively.  Event 2 blank hits included thre
organics detections (Bis(2-ethylhexyl)phthalate, Dimethyl phthalate, and Di-n-
butylphthalate).  Event 5 blank hits included four organics (Butyl benzyl phthalate, Dimethy
phthalate, Di-n-butylphthalate, and 1-Methylnaphthalene) and Total Mercury.  These 10 field 
blank detections were not considered indicative of any type of reoccurring contamination 
issue present during sample collection in the field.  However, as discussed in the method 
blank section below, phthalate contamination in the laboratory appears to be an issue.  
Furthermore, it should be noted that Dissolved Zinc, Bis(2-ethylhexyl)phthalate, and 
Dimethyl phthalate were also detected by CRG in pres-season equipment blanks.  The 10 field 
blank samples falling outside of data quality objectives resulted in 10 affected environmental 
samples being qualified as “upper limit” due to field blank contamination. 
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Table 9-26:  Field Blank Success Rates 

Event ID Classification Method Total 
Number

Number 
Detected

Number 
Outside DQO 

Success 
Rate 

Bact gical Enterolert 1 0 eriolo 0 100% 
Bacteriological MMO-MUG 2 0 0 100% 
Bacteriological SM 9221E 1 0 0 100% 
Conventional SM 2340B 1 0 0 100% 
Metal EPA 1631E 2 2 0 100% 
Metal EPA 200.8 22 3 1 95.5% 
Organic EPA 625 65 0 0 100% 
PCB EPA 625 53 0 0 100% 

2004/05-1 

Pesticide EPA 625 45 0 0 100% 
Bacteriological Enterolert 1 0 0 100% 
Bacteriological MMO-MUG 2 0 0 100% 
Bacteriological SM 9221E 1 0 0 100% 
Metal EPA 1631E 2 2 0 100% 
Metal EPA 200.8 11 1 0 100% 
Organic EPA 625 65 4 3 95.4% 
PCB EPA 625 53 0 0 100% 

2004/05-2 

Pesticide EPA 625 45 0 0 100% 
Bacteriological Enterolert 1 0 0 100% 
Bacteriological MMO-MUG 2 0 0 100% 
Bacteriological SM 9221E 1 0 0 100% 
Conventional 0 100%  SM 2340B 1 0 
Metal 0 100% EPA 1631E 1 1 
Metal EPA 200.8 2 95.5% 22 1 
Organic EPA 625  100%  65 0 0 
PCB A 625   100% EP  53 0 0 

2004/05-3 

Pesticide EPA 625 5 100% 4 0 0 
B nterolert  100% acteriological E 1 0 0 
B MMO-MUG  100% acteriological 2 0 0 
B 1E  100% acteriological SM 922  1 0 0 
C  2340B   100% onventional SM 1 0 0 
Metal EPA 1631E 0% 1 1 1 
Metal EPA 200.8 1 100% 1 0 0 
Organic EPA 625 6 93.9% 6 7 4 
P EPA 625 3 100% CB 5 0 0 

2004/05-5 

Pesticide EPA 625 6 100% 4 0 0 
 

9.8. nks 
Filte yses are performed to r co on of  environmental 
sam n process.  Filt ks u  water – water that is assumed to be 
void constituents for which a gi  of  are to b rmed.  Typically, filter 
blan st for cont  o mple  evaluated for 
diss g analytical met sse  detection limits.   Filter blanks are 
gene  water fr r ided bo ough a 0.45 µm filter 
dire er usin hniques ithout the use of any 
extr imiz oss f any co ation of the filter 
blan  is greater than the reporting limit (RL) for the particular 
anal le results have the potential to be qualified. 

 

5 Filter Bla
r blank anal  test fo ntaminati filtered
ples by the filtratio er blan se blank
 of all ven set analyses e perfo
ks are generated to te amination f filtered sa s being
olved metals usin hods po ssing low
rated by pouring blank om a labo

g sam
atory-prov ttle thr

ctly into a sample contain
aneous equipment.  This min

 clean 
es the p

pling tec
ibility o

 and w
ntamin

ks.  If the result for a filter blank
yte, then associated environmental samp
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Filter Blank Check – This contamination analysis checks for a “hit” or the detection of
analyte in a filter blank.  A detected concentration is an indication that contamination has 
occurred at some point during the filtration or analytical process.  If a detected filter b
result is greater than five times the concentration measured in an environmental sample, th
the filter blank is considered to exceed the Stormwater Monitoring Program’s data quality 
objective (DQO) for this QA/QC sample type.  As shown in Table 9-27, only dissolved 
mercury (EPA 1631E) filter b

 an 

lank 
en 

lanks were analyzed for Events 1 – 3 each having a success rate 
of 100%. 

Table 9-27:  Filter Blank Success Rates 

Event ID Classification Method Total 
No. 

No. 
Detected 

No. Outside 
DQO 

Success 
Rate1

2004/05-1 Metal EPA 1631E 1 1 0 100% 
2004/05-2 Metal EPA 1631E 1 0 0 100% 
2004/05-3   Metal EPA 1631E 1 0 0 100%

 

Similar to field blanks, the detection of an analyte in a filter blank sample does not necessarily 
mean that the contamination impacts environmental results.  One must look further to 
determine if the detected filter blank concentration is greater than five times the concentratio
measured in any associated environmental sample.  Stated differently, one must determine is 
the analyte concentration measured in the blank is greater than 20% of the analyte 
concentration measured in the associated environmental samples.  Only if the blank 
contamination is greater than 20% of the measured environmental concentration would the 
environmental sample get qualified.  For example, a dissolved mercury filter blank hit of 0.15
ng/L would result in the qualification of all dissolved mercury environmental samples with 
measured concentrations of less than 0.75 ng/L.  A hypothetical environmental sample with a 
measured concentration of 4.5 ng/L would not be qualified because this concentration far 
overshadows the 0.15 ng/L contamination measured in the filter blank; in 

n 

 

fact, the 
 

 time 

filter 
d 

method blank is greater that 
the method detection limit (MDL), or if the average method blank concentration plus two 

s is greater than the reporting limit (RL) for a 
ured 

f an 
e 

hypothetical environmental concentration is 30 times greater than that detected in the blank.

Filter blanks were prepared during Events 1 – 3 by CRG Marine Laboratories, Inc. because 
dissolved mercury samples needed to be filtered before they were shipped to Brooks Rand 
Laboratory in Seattle, Washington, in order to meet the EPA 48-hour sample filtration
limit.  Only one of the three analyzed filter blanks contained mercury at a detectable level.  
However, the detected concentration (0.145 ng/L) in the Event 1 filter blank was below the 
practical quantitation limit (PQL) for the analysis (0.25 ng/L) and did not result in the 
blank falling outside of its data quality objective (DQO).  Additionally, the lowest dissolve
mercury concentration measured in an environmental sample (1.0 ng/L at ME-SCR) was 
approximately 7 times greater than the concentration measured in the filter blank. 

9.8.6 Method Blanks 
Method blanks are prepared by the laboratory using blank water, and then analyzed for every 
batch of environmental samples analyzed.  A detected concentration or “hit” in a method 
blank is an indication of contamination in the analytical process; that is, contamination 
occurring somewhere in the laboratory.  If the result for a single 

standard deviations of three or more blank
particular analyte, then associated environmental sample results, depending on their meas
concentrations, have the potential to be qualified. 

Method Blank Check – This contamination analysis checks for “hits” or the detection o
analyte in a method blank.  A detected concentration is an indication of contamination in th
analytical process.  If a detected method blank value is greater than five times the 
concentration measured in associated environmental samples, then the method blank is 
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considered to exceed the Stormwater Monitoring Program’s data quality objective (DQO) for
this QA/QC sample type.  Table 9-28 below summarizes only those method blank results 
having less than 100% success rates.  A summary of all method blanks analyzed during the 
2004/05 monitoring season is presented in Appendix E.  All method blanks except for those 
for trace organic compounds posted a 100% success rate.  On average, trace organic blanks 
for method EPA 625 possess a success rate of close to 95% across Events 1 – 6.  Method 

 

blank success rates for individual 2004/05 monitoring events are shown in Table 9-28. 

:  MeTable 9-28 thod Blank Success Rates 

Event ID Classification Method Total 
Num  ber

Number 
Detected 

Number 
Outside DQO 

Success 
Rate1

2004/05-1 Org  625 4 4 93.8% anic EPA 65 
2004/05-2 Org 625 4 4 93.8% anic EPA 65 
2004/05-3 Organic 3 95.4% EPA 625 65 3 
2004/05-4 Organic EPA 625 65 2 2 96.9% 
2004/05-5 Organic EPA 625 66 5 5 92.4% 
2004/05-6   Organic EPA 625 65 3 3 95.4%

1. Only method blanks having less than 100% success rates are summarized in this table.  A summary of all method blanks 
analyzed duri

es 

 

on would the 
ent ple, a Butyl benzyl phthalate method blank hit 

he 

-

 

resent 
l 

affected data were qualified as “upper limit” due to method blank contamination.  This 

ng the 2004/05 monitoring season is presented in Appendix E. 
 

Similar to field and filter blanks, the detection of an analyte in a method blank sample do
not necessarily mean that the contamination impacts environmental results.  One must look 
further to determine if the detected method blank concentration is greater than five times the 
concentration measured in any associated environmental sample.  Stated differently, one must
determine if the analyte concentration measured in the blank is greater than 20% of the 
analyte concentration measured in the associated environmental samples.  Only if the blank 
contamination is greater than 20% of the measured environmental concentrati
environm al sample get qualified.  For exam
of 0.02 µg/L would result in the qualification of all Butyl benzyl phthalate environmental 
samples with measured concentrations of less than 0.1 µg/L.  A hypothetical environmental 
sample with a measured concentration of 0.7 µg/L would not be qualified because this 
concentration far overshadows the 0.02 µg/L contamination measured in the method blank. 

The vast majority of method blanks run by the various analytical laboratories employed by t
Stormwater Monitoring Program detected no analytes in the method blanks they analyzed.  
However, trace organic method blanks analyzed by CRG Marine Laboratories, Inc. using 
method EPA 625 did show contamination.  Specifically, five phthalate compounds (Bis(2-
ethylhexyl)phthalate, Butyl benzyl phthalate, Diethyl phthalate, Dimethyl phthalate, and Di-n
butylphthalate) were detected in each EPA 625 base/neutral extractable compound method 
blank analyzed by CRG during the course of monitoring Events 1 – 5.  The Event 6 EPA 625 
method blank only showed contamination by Bis(2-ethylhexyl)phthalate, Diethyl phthalate, 
and Di-n-butylphthalate.  It should be noted that three of the phthalate compounds (Bis(2-
ethylhexyl)phthalate, Diethyl phthalate, and Dimethyl phthalate) were also detected by CRG 
in pre-season equipment blanks.  In total, phthalate compounds were detected in pre-season
equipment blanks, field blanks, method blanks, and environmental samples.  Phthalate 
contamination is common in analytical laboratories and is most often associated with 
exposure to plastic materials.  CRG, the laboratory performing EPA 625 analysis for the 
Stormwater Monitoring Program, maintains that all measures have been taken to avoid sample 
contact with plastics.  CRG’s low detection limits (0.005 µg/L for the detected phthalates) 
also lend themselves to the identification of constituents that would not be detected by 
laboratories having higher detection limits.  The relatively high detected concentration of 
phthalates in environmental samples also indicates that these constituents are indeed p
in the environment as well.  In response to the observed phthalate contamination issue, al
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translates into approximately 35% of all associated phthalate samples analyzed (38 of 109 
total samples) receiving a qualification due to method blank contamination. 

 results 
 

trix spike duplicate (MSD) is a duplicate of this analysis that checks whether 
or not the lab is able to duplicate the results of the initial matrix spike analysis.  These 

available for both matrix spike and matrix spike duplicate analyses, a relative percent 

 

identified in EPA analytical guidance for a particular method, QA/QC limits are usually 
developed  setting lower 

 at two o viations be  recovery, 
ace orga ry rat a stituents, 

refore no very acceptance range (i.e )  
s.  Instea ent’s recovery is compare  unique ac ce range. 

T  Qualification Limits 

9.8.7 Matrix Spikes and Matrix Spike Duplicates 
A matrix spike (MS) is an environmental sample that is spiked by the laboratory with a 
known amount of the constituent being analyzed.  Once the analysis is run, the analysis
are compared to the spike amount to determine how much of the spike was detected through
the analytical process.  The amount of the spike recovered is described as the “percent 
recovery”.  A ma

analyses help to confirm that the laboratory’s instrumentation and procedures are accurate and 
compliant with typical laboratory performance standards. 

For both matrix spikes and matrix spike duplicates, lower and upper limits are placed on the 
recovery of the spike by the laboratory performing the analysis.  Once percent recoveries are 

difference (RPD) can be calculated for the two results.  Table 9-29 below summarizes the 
matrix spike recovery and matrix spike RPD qualification limits (QA/QC limits) established
by the laboratories employed by the Stormwater Monitoring Program.  Unless specifically 

 by laboratories using the average percent recovery for an analyte and
and upper limits
respectively.  Tr

r three standard de
nic compound recove

low and above the average
es vary widely 

., 7 30%
mong these con
can d for theseand the

analyte
 single reco
d each cons

0 – 1
d to a

be use
ceptantitu

able 9-29:  Matrix Spike

 MS Percent 
Recovery Limits 

MS RPD 
Percent Limit 

Classification Lower 
Limit 

Upper 
Limit Maximum RPD 

Anion (Cal 80% 120% 15% science) 
Anion (CR 70% 130% 30% G) 
Convention ) 70% 130% 15% al (Calscience
Convention  70% 130% 30% al (CRG)
Hydrocarb 70% 130% 30% on 
Metals* 75% 25% 30% 1
Arsenic 65% 35% 30% 1
Cadmium 60% 140% 30% 
Chromium 70% 130% 30%  VI 
Mercury (B 5% 24% rooks Rand) 71% 12
Mercury (C 75% 125% 30% RG) 
Selenium 40% 160% 30% 
Nutrient 70% 130% 30% 
TKN 75% 125% 20% 
Organic EPA 625 variable variable 30% 
PCB EPA 625 65% 135% 30% 
Pesticide EPA 625 variable variable 30% 
Pesticide EPA 8151A 30% 130% 30% 
RPD = Relative Percent Difference 

*Metals include: Al, Cr, Cu, Pb, Ni, Ag, Tl, & Zn. 
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Matrix Spike Recovery Check – This accuracy analysis verifies that secondary spike 
analyses (such as matrix spike recovery analyses) performed by the laboratory show that the
laboratory’s instrumentation and procedures are accurate and compliant with typical 
laboratory performance standards.  Matrix spike recovery values (for both MS and MSD 
analyses) 

 

outside of laboratory-determined QA/QC ranges (set with lower and upper limits) 
are considered to exceed the Stormwater Monitoring Program’s data quality objective (DQO) 

4.  

uring 

constituents or analytical methods appear to be more prone to recovery problems than any 

generally attributed to matrix interference.  Matrix interference occurs when 
substances contained in the sample water, or matrix, interfere with the ability of the laboratory 

ntati und being analyzed.  Stormwater matrices tend to 

ix 
like be 

 
dry weather monitoring.  Matrix spike recoveries above their upper limit resulted in affected 
environmental  interference.  No matrix 

 recoveries below their lower limits were observed for Events 1 – 6. 

 RPD Check – This precision analysis checks the relative percent difference 
(RPD  30% 
(depen
Monit

Matri
 6

summ
monit
trace o  
posted
conten ccess rates for trace organic 
matrix
In gen  
if one 
Calcu
affect

9.8.8
Surro
heck

chrom
metho
comp  both laboratory 
blank ounds.  

gate that is 

for this QA/QC sample type. 

Matrix spike recovery success rates ranged from 53% (Event 4, EPA 625 organics) to 100% 
for the majority of matrix spike recovery analyses performed across wet weather Events 1 – 
Dry weather Events 5 and 6 posted 100% success rates for all matrix spike recoveries 
performed.  A summary of success rates for matrix spike recovery samples analyzed d
the 2004/05 monitoring season is presented in Appendix F.  No particular classifications of 

other classification or method.  Likewise, particular monitoring sites showed no tendency 
toward recovery problems.  Recoveries below the lower QA/QC limit or above the upper 
QA/QC limit are 

instrume on to accurately detect a compo
be “dirtier” than other matrices and are prone to contain substances that cause matrix 
interference.  The large number of upper limit matrix spike recovery exceedances observed 
for EPA 625 organics at ME-CC during Event 4 is likely due to the elevated amount of 
suspended solids (4940 mg/L) contained in the water samples collected at the site during the 
extremely large runoff event (average flow = 3819 cfs).  The differences in observed matr
spike recovery success rates when comparing wet and dry monitoring events can 
explained by the “less dirty” matrices associated with water quality samples collected during

 samples being qualified as “high biased” due to matrix
spike

Matrix Spike
) between two related matrix spike recovery results.  RPD values greater than 20 –
ding on constituent and analytical method) are considered to exceed the Stormwater 

oring Program’s data quality objective (DQO) for this QA/QC sample type. 

x spike relative percent difference (RPD) success rates ranged from 42.1.7% (Event 4, 
EPA 25 organics) to 100% for the majority of matrix spike RPD analyses performed.  A 

ary of success rates for matrix spike RPD values calculated during the 2004/05 
oring season is presented in Appendix G.  Matrix spike RPD values calculated from 
rganic compound (organics, PCBs, and pesticides) matrix spike recoveries for Event 4
 success rates ranging from 42.1 – 97.6%, likely due to the high suspended solids 
ts of ME-CC water samples mentioned above.  However, su
 spike RPD calculations posted 100% for Events 2 – 6, and nearly 100% for Event 1.  
eral, the greater the matrix interference in individual matrix spike recoveries, especially
recovery leans low and the other lean high, the greater their relative percent difference.  
lated matrix spike RPD values in excess of their associated QA/QC limit resulted in 
ed environmental samples being qualified as “estimated”. 

 Surrogate Spikes 
gate spikes are compounds added to all trace organics samples by the laboratory to 
 the efficiency of the organics extraction process when testing samples using gas c
atography (GC) or gas chromatography-mass spectroscopy (GC/MS) analytical 
ds.  Surrogates are compounds that are chemically and analytically similar to the 

ounds for which the analysis is being performed.  They are added to
water and environmental samples undergoing analyses for trace organic comp

The success of a particular sample extraction is based on the amount of the surro
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found through the analytical process.  The amount of the spike recovered is described as the 
“percent recovery”.  Different analytical methods, as well as individual constituents analyzed 

0 
 via 

ethod. 

by those methods, possess different QA/QC limits for the recovery of surrogates.  Table 9-3
summarizes the lower and upper QA/QC limits for the recovery of surrogate compounds
three analytical methods used to measure trace organic compounds.  Limits displayed in the 
table represent the lowest and highest possible recoveries for a particular analytical m

Table 9-30:  Surrogate Spike Recovery Limits 
Surrogate Recovery Limits Analytical 

Method Lower Limit Upper Limit 
EPA 8151A 0% 123% 
EPA 8260B* 82% 142% 
EPA 625* 11% 162% 
*Upper and Lower Limits vary – widest possible range presented. 

 

Results coming from the analysis of surrogate compounds are not used to directly qualify 
environmental samples when a surrogate result is found to fall outside of its associated 
QA/QC limits.  Instead, surrogate results are used to elucidate trends in a laboratory’s analy
of organic constituents.  High and low surrogate recoveries can inform the laboratory that a 
particular analytical process is out of control or moving toward that state, and prompt the 
laboratory to take corrective measures as necessary.  For the current monitoring season, 
surrogate method blank success rates were all 100%.  Likewise, surrogate matrix spike 
recovery success rates were all 100%.  Surrogate environmental recovery results – evaluat
in conjunction with matrix spike recovery results – showed an overall 99.3% success rate. 
Surrogate recoveries outside of QA/QC limits were all associated with method EPA 625, but 
did not show any discernable pattern with regard to matrix, in the cases of surrogate matrix
spike and surrogat

sis 

ed 
 

 
e environmental analyses, or associated monitoring event. 

ke analyses are performed by the laboratory to certify 
that the instrumen d compliant with typical 
laboratory perfo  duplicate similar to matrix 
spike duplicate analyses.  LCS samples are stand epa ly ory 
using a k  A laborator r ards 
called standard reference material (SRM) or ce  (C egardless 

 is prepared, it is run through t ntire analytical process as if it was an 
le.  Since the standard contain nown am t of a c d, the 

pared to the expected result and a percen y 
term  if the pe t recove thin control 
abo y contro nalysis checks the 

e of QA/QC limits ld supe y 
e to an environmental sample ba  on secon  spike (  spike) 

hen this isn’t true is  whe res ithin 
ries are not.  In this case the affected environmental samples 

 low biased or high bi due to m  spike nce.  Table 
r and upper LCS recovery limits associated th those ents for 

ring season. 

 Check – This accuracy analysis verifies that primary spike 
nalyses, such as LCS, SRM, and CRM recovery analyses, performed by a laboratory show 

that the lab’s instrumentation and procedures are accurate and compliant with typical 
laboratory performance standards.  LCS, SRM, and CRM recovery values outside of 

9.8.9 Laboratory Control Spikes 
Laboratory control spike (LCS) analyses are used to test the accuracy of the entire laboratory 
analytical process.  These primary spi

tation and laboratory procedures are accurate an
rmance.  LCS recovery samples can also be run in

ards pr
y can also 
rtified refe

red internal
purchase pre-p
rence material

 by the laborat
epared stand

RM).  R
nown amount of analyte. 

of how the standard he e
environmental samp s a k oun ompoun
results of the analysis can be com t recover
calculated.  LCS recoveries are reviewed to de

 l
ine rcen ry is wi

limits provided by the laboratory.  Because a
entire analytical process, a LCS result outsid

rator l spike a
 wou rsede an

qualification mad sed dary i.e., matrix
analyses.  The only instance w  the case re LCS ults are w
limits, but matrix spike recove
would be qualified as either ased atrix interfere
9-31 shows the lowe  wi  constitu
which laboratory control spike analyses were performed during the current monito

L
a

aboratory Control Spike
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laboratory- Monitoring Program’s 
data quality objective (DQO) for this QA/QC sa e. 

The success rate of all laboratory control spike recoveries S and LCS duplicate 
d in the 2004/05 monitoring s s 100%  enviro l samples 

or high due to LCS recove and ther no env tal 
ied based on this particular QA  evaluat A sum success 
ery analyses performed during 2004/05 itoring  presented 

aboratory Control Spike RPD Check – This precision analysis checks the relative percent 
difference (R standard reference 
material (SR ses.  RPD values greater 
than 10 – 30% (depending on constituent and a l m on xceed the 
Stormwa s data quali e is QA/QC sample type. 

 RPD values posted success r f 100% viron samples 
d on this particular QA/QC evaluation.  A mary of  rates for 

s calculated during the 2004/05 m itoring season is prese Appendix I. 

l Spi y mits 

determined ranges are considered to exceed the Stormwater 
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L
PD) between two related laboratory control spike (LCS), 
M), or certified reference material (CRM) recovery analy
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 (DQO) for th
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ter Monitoring Program’
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Table 9-31:  Laboratory Contro ke Recover  Li
LCS R very Leco imits Classification Constituent(s) 

Lower Limit Upper Limit 
Anion Chloride 70 130 
Anion Perchlorate 85 115 
Conventional Total Dissolved Solids 70 130 
Conventional Total Organic Carbon 80 120 
Hydrocarbon Oil and Grease 70 130 
Hydrocarbon TRPH 70 130 
Metal Al, Cr, Cu, Pb, Ni, Ag, Tl, Zn 75 125 
Metal Arsenic 65 135 
Metal 140 Cadmium 60 
Metal Chromium 70 130 VI 
Metal Mercury 79 121 
Metal Selenium 40 160 

Nutrient Ni
Ammonia as N, Nitrate as N, 

hosphate 
osphorus 

70 130 trite as N, Orthop
as P, Total Ph

Nutrient TKN 75 125 
Organic Methyl tert-butyl ether (MTBE 85 121 )
Pesticide 2,4,5-T 30 130 
Pesticide 2,4-D 30 130 
Pesticide 2,4-DB 30 130 
Pesticide Glyphosate 70 130 
 

9.8.10 Holding Time Exceedances 
The large majority of analytical methods used to analyze water quality samples specify a 
certain time period in which an analysis must be performed in order to ensure confidence in 
the result provided from the analysis.  A sample that remains unanalyzed for too long a period 
of time sometimes shows analytical results different from those that would have been 
observed had the sample been analyzed earlier in time.  This difference is due to the 
breakdown, transformation, and/or dissipation of substances in the sample over time.  A 
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holding time c ple preparation (the 
preparation holding time limit) or between the rep  sa is (the 
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.8.11 Data Qualification Codes 
As discussed ab C evaluation process looked 
for and found v at fell outside of particular 
data quality obj  som nce eed /QC 
limits re  of affected  are literally qualified 
by attaching specific qualification codes used r toring ram to 

ts as necessary.  The various fication s assign
 during the current monitorin on are ted in 32. 
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9
ove, the Stormwater Monitoring Program’s QA/Q
arious environmental and QA/QC sample results th
ectives or QA/QC limits.  In

sulted in the qualification
e insta

 environme
by the Sto

s these exc
ntal data.  Data
mwater Moni

ances of QA

 Prog
individual data poin  quali  code ed to 
environmental data g seas presen Table 9-

T lific des 

Qualification 
Code Qualificatio escriptn D ion 

EST-FD e t ld duplic DQO e nce. Result is considered "estimated" du o fie ate xceeda

EST-HT stimated" due t lding tim it exce . Result is considered "e o ho e lim edance

EST-LD "estimated" due t oratory licate D eedance.Result is considered o lab  dup QO exc

EST-MS ed "estimated" due t trix spi PD DQ edance. RPD Result is consider o ma ke, R O exce

HB-MSR

ater than 
er limit for the analyte.  Both matrix spike and matrix spike 

duplicate results can exceed the upper limit due to matrix interference and 
therefore result in qualification of environmental data. 

 the established upp
Result is considered "high biased" due to a matrix spike recovery gre

LB-MSR 

Result is considered "low biased" due to a matrix spike recovery less than the 
established lower limit for the analyte.  Both matrix spike and matrix spike 
duplicate results can fall below the lower limit due to matrix interference and 
therefore result in qualification of environmental data. 

UL-FB Result is considered an "upper limit" of its true concentration due to field blank 
DQO exceedance (i.e., field blank contamination). 

UL-FLTRB Result is considered an "upper limit" of its true concentration due to filter blank 
DQO exceedance (i.e., filter blank contamination). 

UL-MB Result is considered an "upper limit" of its true concentration due to method 
blank DQO exceedance (i.e., method blank contamination). 

EST* Result is estimated; numeric value below the RL and above the MDL. 
*The EST qualification code is assigned by the analytical laboratory that analyzed the sample, not by the Program. 
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Table 9-33:  QA/QC Success Rat Ani

QAQC Sample Type Total 
Number

Number 
Successful

Success 
Rate 

Holdin 77 77 100% g Time (HT)* 
Metho 18 18 100% d Blank (MB) 
Labor 12 12 100% atory Control Spike (LCS) 
Laboratory Control Spike Duplicate (LCSD) 12 12 100% 
Labor  12 100% atory Control Spike, RPD (LSCRPD) 12
Matrix  7 100%  Spike (MS) 7
Matrix 7 7 100%  Spike Duplicate (MSD) 
Matrix ) 7 7 100%  Spike, RPD (MSRPD
Laboratory Duplicate (LD) 10 10 100% 
Field Duplicate (FD) 8 8 100% 
*Holding Time is not a specific type of QA/QC sample, rather a specific QA/QC evaluation performed by 
the Stormwater Monitoring Program. 
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Table 9-34:  QA/QC Success Rates for Bacteriologicals 

QAQC Sample Type Total 
Number

Number 
Successful 

Success 
Rate 

Holding Time (HT)* 124 124 100% 
Field Blank (FB) 16 16 100% 
Field Duplicate (FD) 16 15 93.8% 
*Holding Time is not a specific type of QA/QC sample, rather a specific QA/QC evaluation performed by 
the Stormwater Monitoring Program. 

 

Table 9-35:  QA/QC Success Rates for Conventionals 

QAQC Sample Type Total 
Number

Number 
Successful

Success 
Rate 

Holding Time (HT)* 190 190 100% 
Method Blank (MB) 39 39 100% 
Fie 4 100% ld Blank (FB) 4 
Laboratory Control Spike (LSC) 9 9 100% 
Labora ytor  Control Spike Duplicate (LCSD) 3 3 100% 
Laboratory Control Spike, RPD (LCSRPD) 3 3 100% 
Matrix ik 0% Sp e (MS) 2 2 10
Matrix Spik 100% e Duplicate (MSD) 2 2 
Matrix ik  Sp e, RPD (MSRPD) 2 2 100%
Laboratory Duplicate (LD) 32 30 93.8% 
Field D 19 18 94.7% uplicate (FD) 
*Holding Time is not a specific type of QA/QC sample, rather a specific QA/QC evaluation performed by 
the Storm te

 
wa r Monitoring Program. 

Table 9-36:  QA/QC Success Rates for Hydrocarbons 

QAQC Sample Type Total 
Number

Number 
Successful

Success 
Rate 

Holding Time (HT)* 54 54 100% 
Method Blank (MB) 12 12 100% 
Laboratory Control Spike (LSC) 6 6 100% 
Laboratory Control Spike Duplicate (LCSD) 6 6 100% 
Laboratory Control Spike, RPD (LCSRPD) 6 6 100% 
Field Duplicate (FD) 8 7 87.5% 
*Holding Time is not a specific type of QA/QC sample, rather a specific QA/QC evaluation performed by 
the Stormwater Monitoring Program. 
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Table 9-37:  QA/QC Success Rates for Nutrients 

QAQC Sample Type Total 
Number

Number 
Successful

Success 
Rate 

Holding Time (HT)* 177 177 100% 
Method Blank (MB) 42 42 100% 
Laboratory Control Spike (LCS) 40 40 100% 
Laboratory Control Spike Duplicate (LCSD) 35 35 100% 
Labo RPD) 35 35 100% ratory Control Spike, RPD (LCS
Ma 30 96.8% trix Spike (MS) 31 
Matrix Spike Duplicate (MSD) 31 31 100% 
Mat  (MS RPD)  96.8% rix Spike, RPD 31 30
Lab plicate (LD) 13 86.7% oratory Du 15 
Field Duplicate (FD) 16 12 75.0% 
*Hold c type of QA/QC sampleing Time is not a specifi , rather a specific QA/QC evaluation performed by 
the St gram. 

 

Table 9-38:  QA/QC Success Rates for Metals 

ormwater Monitoring Pro

QAQC Sample Type Total 
Number

Number 
Successful

Success 
Rate 

Holding Time (HT)* 700 700 100% 
Me 6 100% thod Blank (MB) 116 11
Filter Blank (FLTRB) 3 3 100% 
Field Blank (FB) 72 69 95.8% 
Laboratory Control Spike (LCS) 22 22 100% 
Laboratory Control Spike Duplicate (LCSD) 17 17 100% 
Laboratory Control Spike, RPD (LCSRPD) 17 17 100% 
Matrix Spike (  100MS) 79 79 % 
Matrix S icate (MSD) 79 100% pike Dupl 79 
Matrix S  (MSRPD) 79 97.5% pike, RPD 77 
Laborat  (LD) 159 1 91.8% ory Duplicate 46 
Field Du  (FD) 54 92.6% plicate 50 
*Holding T c type of QA/QC sample, ra specific QA/Q  by ime is not a specifi ther a C evaluation performed
the Stormwater Monitoring Program. 

 

9-111 



SECTION 9.0 WATER QUALITY MONITORING 

Table 9-39:  QA/QC Success Rates for Trace Organics 

Method QAQC Sample Type Total 
Number

Number 
Successful 

Success 
Rate 

H e (HT)* 24 24 100% olding Tim
Method Blank (MB) 6 6 100% 
L ntrol Spike (LCS) 7 7 100% aboratory Co
L D) 1 100% aboratory Duplicate (L 1 

EPA 547 

F 2  ield Duplicate (FD)  2 100% 
H 482 26 % olding Time (HT)* 6 48 100
M 981 %ethod Blank (MB) 960 97.9  
S  (SMB) 67 67 % urrogate Method Blank 100
Field Blank (FB) 654 647 98.9% 
Matrix Spike (MS) 767 748 97.5% 
Matrix Spike Duplicate (MSD) 767 742 %96.7  
Matrix Spike, RPD (MSRPD) 767 741 %96.6  
S MS) 62 62 % urrogate Matrix Spike (S 100
S trix Spike Duplicate (S 62 62  urrogate Ma MSD) 100%
Environmental Sample Surrogates (ESS) 311 307 98.7% 
L D) 326 314 aboratory Duplicate (L 96.3% 

EPA 625 

F 327 320 ield Duplicate (FD) 97.9% 
Holding Time (HT)* 250 250 100% 
Method Blank (MB) 60 60 100% 
Surrogate Method Blank (SMB) 6 6 100% 
Laboratory Control Spike (LCS) 18 18 100% 
Laboratory Control Spike Duplicate (LCSD) 18 18 100% 
Laboratory Control Spike, RPD (LCSRPD) 18 18 100% 
Matrix S 15 15 pike (MS) 100% 
Matrix Spike Duplicate (MSD) 15 15 100% 
Matrix Spike, RPD (MSRPD) 15 15  100%
Environmental Sample Surrogates (ESS) 27 27 % 100
Laboratory Duplicate (LD) 20 20 % 100

EPA 8151A 

F  (FD) 2  % ield Duplicate 0 20 100
H 6 6 % olding Time (HT)* 100
Method Blan 1 1 % k (MB) 100
S (SMB) 4 4 % urrogate Method Blank 100
L LCS) 1 1 % aboratory Control Spike ( 100
L cate (LCSD) 1 1 % aboratory Control Spike Dupli 100
Laborato ke, RPD (LC D) 1 1 % ry Control Spi SRP 100
Environmental Sample Surrogates (ESS) 24 24 % 100

EPA 8260B 

Field Duplicate (FD) 1 1  100%
*Holding Time is not a specific type of QA/QC sample, rather a spec /QC evaluation p  by ific QA erformed
the Stormwater Monitoring Program. 
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9.9 Water Quality Results 
 

This section f descri  Stor Moni ’s 
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from se, Receiving Water, ass Em oni rin tions.  ll 
envir le results, as expo m the NPDES Stormw ua y ta re
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9.1 water y Da
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ogr se (bui g Micro cess on 0 and
eck lab re .  In the o years V D s en
pro  to develop an rade a water quality datab  to f t r ex e, 

and nd enhance the Stormwat onitorin am’ a age e  an  
analy database store Stormw ito g P m’ en iro tal 
and Q ults and includes t llowing . 

• s for s d mult rd m nu  e

• n o tal and QA/QC t  
oratory ele  data de le (E D

s for the evaluation of newly entered data 

• Semi-automated QA/QC evaluation 

• Data querying screens 

• Automated comparison to the Stormwater Monitoring Program’s data to 
water quality objectives (Los Angeles Region 4 Basin Plan, California 
Toxics Rule, and California Ocean Plan). 

• Additional hard copy and electronic data reporting features 

The database has allowed the Stormwater Monitoring Program to improve its overall data 
management effort by providing staff with a robust data management tool for the storage, 
analysis, and reporting of monitoring data.  The VCWPD envisions that the NPDES 
Stormwater Quality Database will serve as a model example for watershed planning efforts 
throughout Ventura County.  Additionally, the database was recently used in the literature 
review element of the Santa Clara River Data Gap Analysis Project by AMEC Earth and 
Environmental in support of the Santa Clara River Enhancement and Management Plan. 

There are plans to expand the database beyond the capabilities listed above.  Future upgrades 
to the database will eventually include (1) the ability to perform complex statistical analyses, 
such as trend analysis, and (2) the ability to store the Stormwater Monitoring Program’s 
aquatic toxicity and bioassessment data.  The addition of these features to the water quality 
database will provide additional tools to the Stormwater Monitoring Program that will 
improve data management and analysis in an effort to enhance the effectiveness of the overall 
program. 
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9.9.2 Monitoring Results  
Land Use, Receiving W ass E  water quality results for the 2004/05 
monitoring year were g  the ion and analysis of composite and grab 

 Results are repo  the conc ons easu  her flow-proportional 
-paced composite samples, or from e grab sam s entioned earlier, only 

ollected from th C and M  stations are collected as flow-proportional 
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n be interpre he best a le estimate e mean concentrations 
e given storm . 
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9.9.3 g Water a nd Us S  Resu  
Wate or the 2004/0 m the nd
Water st ented in Tab 0 throu  Tabl -55. 

 

-1 
R-1 Classificati n o Constituent Fraction Units 10/16/04 

Anion Bromide n/a mg/L  0.01  
Anion Chloride n/a mg/L  24.7  
Anion Perchlorate n/a µg/L < 2  
Conventional BOD n/a mg/L  18  
Conventional Conductivity n/a µmhos/cm  400  
Conventional Hardness as CaCO3 Total mg/L  62.8  
Conventional pH n/a pH Units  7.7  
Conventional Total Dissolved Solids n/a mg/L  190  
Conventional Total Organic Carbon n/a mg/L  41  
Conventional Total Suspended Solids n/a mg/L  71  
Hydrocarbon Oil and Grease n/a mg/L < 1  
Hydrocarbon TRPH n/a mg/L  1  
Nutrient Ammonia as N n/a mg/L  0.6  
Nutrient Nitrate as N n/a mg/L  1.5  
Nutrient Nitrite as N n/a mg/L  0.09  
Nutrient Orthophosphate as P n/a mg/L  1.39 *
Nutrient TKN n/a mg/L  3.1  
Nutrient Total Phosphorus Dissolved mg/L < 0.016  
Nutrient Total Phosphorus Total mg/L  2.5 *
*See Appendix C for a description of the data qualifier(s) associated with this sample result. 
“<” – Constituent not detected above specified detection limit. 
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Table 9- n, e Industrial Land Use 
Station I-2 

41:  Anio  Conventional, Hydrocarbon, and Nutrient Results from th

I-2 Classification Constituent Fraction Units 10/16/04 
Anion romide L  0.51  B n/a mg/
Anion Chloride L  42.8  n/a mg/
Anion hlorate L < 2  Perc n/a µg/
Conventi /L  16  onal BOD n/a mg
Conventi onductivity µmhos/cm  800  onal C n/a 
Conventi Hardness as CaCO L  286  onal 3 Total mg/
Conventi  its  7.9  onal pH n/a pH Un  
Conventi Total Dissolved So L  760  onal lids n/a mg/
Conventi tal Organic Carb L  40  onal To on n/a mg/
Conventi Total Suspended S mg/L  72.5  onal olids n/a 
Hydrocar l and Grease /L  1.5  bon Oi n/a mg
Hydrocar TRPH n/a mg/L  1.3  bon 
Nutrient monia as N L  0.8  Am n/a mg/
Nutrient itrate as N L  1.9  N n/a mg/
Nutrient Nitrite as N L  0.11  n/a mg/
Nutrient ophosphate L  1.49  Orth  as P n/a mg/
Nutrient TKN L  2.1  n/a mg/
Nutrient Total Phosphoru Dissolved /L < 0.016  s mg
Nutrient Total Phosphoru L  35  s Total mg/
*See Appen description of the data ociated  sample result. dix C for a  qualifier(s) ass  with this
“<” – Consti ted above specifie

Table 9-4  Conventional, Hydrocarbon, an ient sult  the Agricultural Land 
Use Stati

tuent not detec d detection limit. 
 

2:  Anion, d Nutr  Re s from
on A-1 

A-1 Classification Constituent Fraction Units 10/16/04 
Anion Bromide n/a mg/L  1.1  
Anion Chloride n/a mg/L  18.3  
Anion Perchlorate n/a µg/L < 2  
Conventional BOD n/a mg/L  5.3  
Conventional Conductivity n/a µmhos/cm  400  
Conventional Hardness as CaCO3 Total mg/L  292  
Conventional pH n/a pH Units  8.0  
Conventional Total Dissolved Solids n/a mg/L  860  
Conventional Total Organic Carbon n/a mg/L  9.4  
Conventional Total Suspended Solids n/a mg/L  428  
Hydrocarbon Oil and Grease n/a mg/L < 1  
Hydrocarbon TRPH n/a mg/L  0.2  
Nutrient Ammonia as N n/a mg/L  0.3  
Nutrient Nitrate as N n/a mg/L  22.7  
Nutrient Nitrite as N n/a mg/L  0.26  
Nutrient Orthophosphate as P n/a mg/L  1.89  
Nutrient TKN n/a mg/L  4.2  
Nutrient Total Phosphorus Dissolved mg/L  9.5  
Nutrient Total Phosphorus Total mg/L  132  
*See Appendix C for a description of the data qualifier(s) associated with this sample result. 
“<” – Constituent not detected above specified detection limit. 
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Table 9- n, eceiving Water 
Stations W-3 

43:  Anio  Conventional, Hydrocarbon, and Nutrient Results from the R
and W-4 

W-3 W-4 Classification Constituent Fraction Units 
10/ /04 17 10/16/04 

Anion Bromide n/a g/L 0 3   2.58   m  .7
Anion Chloride n/a g/L 6 3   27.6   m  0.
Anion hlorate n/a g/L   < 2  Perc µ < 2
Conventi n/a g/L    10  onal BOD  m  21
Conventi onductivity n/a µmhos/cm 1100   500  onal C   
Conventi Hardness as CaCO3 Total g/L 3 6   609  onal m  9
Conventional pH n/a pH Units 7    7.8     .6
Conventi Total Dissolved So n/a g/L 930   1500  onal lids  m  
Conventi tal Organic Carb n/a g/L 33   14  onal To on  m  
Conventi Total Suspended S n/a g/L 2 2   482  onal olids  m  8
Hydrocar l and Grease n/a g/L    1.1  bon Oi  m < 1
Hydrocar TRPH n/a g/L 0    0.3  bon m  .5
Nutrient monia as N n/a g/L 0.8   0.7  Am  m  
Nutrient as N n/a g/L 1 4   23.4  Nitrate  m  1.
Nutrient ite as N n/a g/L  0.26   0.09  Nitr  m
Nutrient ophosphate Tota g/L 1 8   0.85  Orth  as P l m  .3
Nutrient n/a g/L 2    1.6  TKN  m  .1
Nutrient Total Phosphoru issol mg/L 0.016  < 0.016  s D ved <
Nutrient Total Phosphorus Total g/L 0.016   4.5  m <
*See Appen cription of the data ciated  sample result.dix C for a des  qualifier(s) asso  with this  
“<” – Constit ed above specified  uent not detect  detection limit.
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Tab Mle 9-44:  etals Results from the Residential Land Use Station R-1 
R-1 Constituent Fraction Units 10/16/04 

Aluminum Total /L 8 0  µg   1 6  
Arsen /L 2.85 ic Total µg   
Cadmium Total /L 0.48 µg    
Chromium Total /L 6.91  µg   
Chro /L  40 * mium VI Total µg  
Copper Total /L 21.7 µg    
Lead Total /L 5.02  µg    
Mercury Total /L  12.2  ng  
Nicke /L 12.8 l Total µg    
Selenium Total µg/L 1.48    
Silve /L 0.1  r Total µg  < 
Thallium Total /L 0.1 µg  <  
Zinc /L 126  Total µg   
Alum /L 81.1 inum Dissolved µg   
Arsenic /L 2.07 Dissolved µg    
Cadm /L 0.21  ium Dissolved µg   
Chro /L  1.99 mium Dissolved µg   
Copp /L 15.2 er Dissolved µg    
Lead /L  1.02   Dissolved µg  
Merc /L  7.08 ury Dissolved ng   
Nicke /L 9.26 l Dissolved µg    
Selen /L 1.25 ium Dissolved µg    
Silve /L 0.1  r Dissolved µg  < 
Thallium Dissolved /L 0.1  µg  < 
Zinc /L 68.1 Dissolved µg    
*See Appendix C for a description of the data qualifier(s) associated with this sample result. 
“<” – Constituent not detected above specified detection limit. 
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Table 9-45:  Metals Results from the Industrial Land Use Station I-2 
I-2 Constituent Fraction Units 10/16/04 

Aluminum   Total µg/L 2460  
Arsenic Total µg/L  4.03  
Cadmium    Total µg/L 0.61
Chromium /L   Total µg 8.42  
Chromium VI  Total µg/L 30  
Copper Total µg/L   43.5  
Lead Total µg/L   6.75  
Mercury L   Total ng/ 21.7  
Nickel Total µg/L   16.8  
Selenium   Total µg/L 9.25  
Silver Total µg/L  0.18  
Thallium <  Total µg/L 0.1 
Zinc Total µg/L   138 
Aluminum issolved µg/L    D 16.1
Arsenic Di   ssolved µg/L 3.14  
Cadmium i    D ssolved µg/L 0.33
Chromium issolved µg/L    D 1.37
Copper Di    ssolved µg/L 31.1
Lead Di  ssolved µg/L < 0.1  
Mercury issolved ng/L  4.71 D  
Nickel Di   ssolved µg/L 11.7  
Selenium i µg/L   D ssolved 9.3 
Silver Dissolved µg/L < 0.1  
Thallium i µg/L <  D ssolved 0.1 
Zinc Di µg/L    ssolved 68.8
*See Appendix C for er(s) associated with this sample r u a description of the data qualifi es lt. 
“<” – Constituent not e tion limit.  detected abov specified detec
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Table 9- 6:  Metals Results from the Agricultural Land Use Station A-1 4
A-1 Constituent Fraction Units 10/16/04 

m    Aluminu Total µg/L 8630
Total µg/L   Arsenic 6.45 

m    Cadmiu Total µg/L 3.09
Chromium /L    Total µg 23.7

m VI Total µg/L   Chromiu 40 
Copper Total    µg/L 42.1
Lead Total µg/L    10.9
Mercury    Total ng/L 62.1
Nickel Total µg/L    30.7

   Selenium Total µg/L 5 
Silver Total µg/L    0.18
Thallium   Total µg/L  0.15
Zinc Total µg/L   136 

m i µg/L    Aluminu D ssolved 11.2
Arsenic Di     ssolved µg/L 3.51

m i    Cadmiu D ssolved µg/L 0.24
Chromium Di    ssolved µg/L 0.88
Copper Di    ssolved µg/L 7.68
Lead Di <  ssolved µg/L 0.1 
Mercury i  ssolved ng/L   D 1.73
Nickel Di µg/L    ssolved 6.03
Selenium i µg/L   D ssolved 3.68  
Silver Di g/L < ssolved µ 0.1  
Thallium i µg/L <  D ssolved 0.1 
Zinc Di µg/L   ssolved  4.96
*See Appendix C for s) associated with this u a description of the data qualifier(  sample res lt. 
“<” – Constituent not e n limit.  detected abov specified detectio
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Ta e 9-47:  Metals Results from the Receiving Water Stations W-3 and W-4 bl
W-3 W-4 Constituent Fraction Units 

2/2/04 2/2/04 
Aluminum 0  Total µg/L    907  1020
Arsenic 6.1 7Total µg/L    .09  
Cadmium 0.77 1 Total µg/L    .24  
Chromium 18.9 2 Total µg/L    0.6  
Chromium 40  VI Total µg/L    20  
Copper 2Total µg/L  36.4   6.7  
Lead  1Total µg/L  12.6   1.7  
Mercury 162 1Total ng/L    04  
Nickel Total  20.4 2µg/L   1.7  
Selenium 40.4 1otal µg/L    2.2   T
Silver 0.1 Total µg/L <   0.1  
Thallium 0.17 0Total µg/L    .16  
Zinc  65.6 Total µg/L   88  
Aluminum  15.2 3 Dissolved µg/L   .75  
Arsenic 3.67 3.54 Dissolved µg/L     
Cadmium 0.15   Dissolved µg/L   < 0.1  
Chromium  1.19 0 Dissolved µg/L   .86  
Copper µg/L  17.6 3Dissolved   .16  
Lead s µg/L < 0.1   <Dis olved 0.1  
Mercury  6.07 1Dis   .83  solved ng/L 
Nickel  5.07 4Dissolved µg/L   .68  
Selenium  46.3 1 Dissolved µg/L   1.6  
Silver < 0.1  Dis  < 0.1  solved µg/L 
Thallium < 0.1  Dissolved µg/L  < 0.1  
Zinc   6.38 4Dissolved µg/L   .81  
*See Append r ualifier(s) associated  six C for a desc iption of the data q  with this ample result. 
“<” – Constitu e  detection limit. ent not detect d above specified
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-48:  Detected Trace Organic Results from the Residential Land Use Station R-1 
R-1 Classification Method Constituent Units 10/16/04 

Orga E hthalene µg/L 1 6  nic PA 625 1-Methylnap   0.0 0  
Orga E nanthren µ /L 2 9 * nic PA 625 1-Methylphe e g   0.0 2  
Orga E hylnaphthalene µg/L 0   nic PA 625 2-Met   0. 18

ga E µg/L   0.0225Or nic PA 625 Acenaphthene  
ga E racene 03 7  PA 625 Benzo(a)anth µg/L  0.Or nic 6  
ga EPA 625 Benzo(a)pyrene µg/L 0 7   0. 39Or nic  

Orga E 07 1  nic PA 625 Benzo(b)fluoranthene µg/L  0. 1  
Orga E yrene µg/L 0 9  nic PA 625 Benzo(e)p  0. 59  
Orga E ,i)perylene 07 4  nic PA 625 Benzo(g,h µg/L  0. 2  

ga E o(k)fluoranthene µ /L 5 1    0.0Or nic PA 625 Benz  g 4  
ga E 2-ethylhexyl)phth µ /L  Or nic PA 625 Bis( alate g   5.14 

Orga E benzyl phthalate µ /L 4   nic PA 625 Butyl  g   0. 96
Orga E Chrysene µg/L  nic PA 625  0.113 
Orga E Diethyl phthalate µg/L .3    0nic PA 625 61

a E 07 9   0.Org nic PA 625 Dimethyl phthalate µg/L 1  
Orga E Di-n-butylphthalate µg/L .2   nic  0PA 625 93
Orga E ctylphthalate µg/L .7   nic PA 625 Di-n-o  0 31

a E luoranthene µg/L .1  *  0 55Org nic PA 625 F
Orga E Indeno(1,2,3-cd)pyre µ /L 5 9    0.0nic PA 625 ne g 9  
Orga E hthalene µg/L  nic PA 625 Nap  0.0328 
Orga E ntachlorophenol µg/L  nic PA 625 Pe  0.0873 
Organic EPA 625 Perylene µg/L  0.0227  
Organic EPA 625 Phenanthrene µg/L  0.0815  
Organic EPA 625 Phenol µg/L  1.15  
Organic EPA 625 Pyrene µg/L  0.147  
Pe  sticide EPA 625 4,4'-DDE µg/L  0.0757 * 
Pesticide iazinon  1.06  EPA 625 D µg/L 
Pesticide alathion 1.29  µg/L  EPA 625 M  
*See Appendix C for a de  the data q d wit his sscription of ualifier(s) associate h t  sample re ult. 
“<” – Constituent no cified

 
t detected above spe  detection limit. 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-49:  D -2 etected Trace Organic Results from the Industrial Land Use Station I
I-2 Classification Method Co nt nstitue Units 10/16/04 

Organic EPA 1-Met   0.0051  625 hylnaphthalene µg/L 
Organic EPA 6-D len  0.0157  625 2, imethylnaphtha e µg/L 
Organic EPA Met   0.0109  625 2- hylnaphthalene µg/L 
Organic EPA cena  0.0102  625 A phthene µg/L 
Organic EPA nthr  0.011  625 A acene µg/L 
Organic EPA 625 Benzo(a)anthracene µg/L  0.028  
Organic EPA 625 Benzo(a)pyrene µg/L  0.0406  
Organic EPA 625 Benzo(b)fluoranthene µg/L  0.0907  
Organic EPA 625 Be yrene µg/L 608  nzo(e)p  0.0
Organic EPA 625 Benzo(g,h,i)perylene g/L 2  µ  0.044
Organic A 625 anth ne µg/ 5  EP Benzo(k)fluor e  L  0.08 1 
Organic 25 yl)p th µ / 4   EPA 6 Bis(2-ethylhex h alate g L  13.  
Organi 25 htha at µg/L 5  c EPA 6 Butyl benzyl p l e  0.36  
Organic EPA Chrysene / 3  625 µg L  0.10  
Organic Diethyl phthalate µg/L  EPA 625  0.433 
Organic EPA 625 Dimethyl phthalate µg/L  0.0815  
Organic EPA 625 Di-n-butylphthalate µg/L  0.2  
Organic EPA 625 Di-n-octylphthalate µg/L  0.247  
Organic EPA 625 Fluoranthene µg/L  0.138  
Organic EPA 625 Indeno(1,2,3-cd)pyrene µg/L  0.0433  
Organic EPA 625 Naphthalene µg/L  0.0139  
Organic EPA 625 Perylene µg/L  0.0182  
Organic EPA 625 Phenanthrene µg/L  0.0439  
Organic EPA 625 Pyrene µg/L  0.111  
Pesticide EPA 625 4,4'-DDE µg/L  0.0819  
Pesticide EPA 625 Chlorpyrifos µg/L  0.0168  
Pesticide EPA 547 Glyphosate µg/L  R  
*See Appendix C for a description of the data qualifier(s) associated with this sample result. 
“<” – Constituent not detected above specified detection limit. 
“R” – Data point rejected due to irreproducibility of result caused by lab instrument calibration problems. 
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SECTION 9.0 WATER QUALITY MONITORING 

Table etect and Use Station A-1 9-50:  D ed Trace Organic Results from the Agricultural L
A-1 Classification Method Constituent Units 10/16/04 

Organic EPA 625 1-Methylnaphthalene µg/L  0.0045  
Organic EPA 625 1-Methylphenanthrene µg/L  0.0077  
Organic EPA 625 2-Methylnaphthalene µg/L  0.0269  
Org µg/L  0.0077  anic EPA 625 Acenaphthene 
Organic EPA 625 Benzo(b)fluoranthene µg/L  0.0074  
Organic EPA 625 Benzo(k)fluoranthene µg/L  0.0091  
Organic EPA 625 µg/L  0.249  Bis(2-ethylhexyl)phthalate
Organic EPA 6 l b thala µg/L 02 ty5 Bu e hnzyl p te  .0 * 48 
Organic EPA 625 sene 0.Chry µg/L  0094  
Organic EPA 6 y  µ 0.25 Dieth l phthalate g/L  622  
Organic EPA 625 Dimethyl phthalate µg/L  0.133  
Organic EPA 625 uty alate µg 0.04 * Di-n-b lphth  /L  45 
Organic EPA 625 oranthene µg/L 0.01  Flu  96 
Organic EPA 625 uorene µg/L  0.00  Fl  43 
Organic EPA 625 Naphthalene µg/L  0.0105  
Organic EPA 625 entachl henol µg/L  0.35  P orop 1 
Organic EPA 625 enant  µg/L 0.0Ph hrene  204  
Organic EPA 625 rene µg/L  0.01  Py 72 
Pesticide EPA 625 2,4'-DDD µg/L 0.06   12 
Pesticide EPA 625 '-DDE µg/L 0.02,4   124  
Pesticide EPA 625 4'-DDT µg/L  0.09  2,  27 
Pesticide EPA 625 '-DDD µg/L 0.07  4,4   99 
Pesticide EPA 625 4'-DDE µg/L  0.54  4,  6 
Pesticide EPA 625 4,4'-DDT µg/L  0.544  
Pesticide EPA 625 lorpyr µg/L  0.05  Ch ifos 07 
Pesticide EPA 625 hoprop µg/L 0.05  Et   07 
Pesticide EPA 547 Glyphosate µg/L  133  
*See Appendix C for a description of the data qual ssociat this sa  ifier(s) a ed with mple result.
“<” – C

 
onstituent not detected above specified de mit. tection li
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SECTION 9.0 WATER QUALITY MONITORING 

Ta l 9-51:  Detected Trace Organic Results from the Receiving Water Stations W-3 and W-b e 4 
W-3 W-4 Classifi-

cation Method Constituent Units 10/17/04 10/16/04 
Organic EPA 625 1-Methylnaphthalene   53 0.006µg/L 0.00   5 
Organic EPA 625 2-Me ha 9 0.thylnapht lene µg/L  0.011   033 
Organic EPA 625 Acen 8 0.0aphthene µg/L  0.018   087 
Organic EPA 625 Bis(2-ethylhexyl)phthalate µg/L  0.29   4.57 
Organic EPA 625 Butyl b phtha  < 05 0.09enzyl late µg/L 0.0   07 
Organic EPA 625 Diethyl phthalate µg/L  02 0.227 0.2 *  *
Organic EPA 625 Dimethyl phthalate   41 0.041µg/L 0.0   1 
Organic EPA 625 Di-n-butylphthalate µg/L  0.056 *  0.0568 *
Organic EPA 625 Di-n-octylphthalate µg/L < 0.0243 0.005   
Organic EPA 625 Fluoranthene   83 0.02µg/L 0.00   56 
Organic EPA 625 Naphthalene   12 0.0141 µg/L 0.0   
Organic EPA 625 Phenanthrene   92 0.01µg/L 0.01   92 
Organic EPA 625 Phenol   1 0.1 µg/L 0.1  <  
Organic EPA 625 Pyrene   09 0.0188 µg/L 0.0   
Pesticide EPA 625 2,4'-DD /L < 1 0.02D µg 0.00   72 
Pesticide EPA 625 2,4'-DD  < 01 0.016T µg/L 0.0   1 
Pesticide EPA 625 4,4'-DDD µg/L < 0.001   0.0337 
Pesticide EPA 625 4,4'-DDE   28 0.17µg/L 0.1   4 
Pesticide EPA 625 4,4'-DDT  15 0.04µg/L 0.06   48 
Pesticide EPA 625 Chlorpyrifos µg/L  2.14   0.074 
Pesticide EPA 547 Glyphosate  .5 17µg/L 67   .3 
*See Appendix C for a description of the dat er(s) a  with th le result.a qualifi ssociated is samp  
“<” – Constituent not detected above specifi ction lim

Table 9-52:  Bacteriolog Results  the Resi al La se Stat -1 

ed dete it. 
 

ical  from denti nd U ion R
R-1 Constituent Units 10/16/04 

E. C M  m 3oli PN/100 L  1000 * 
Enterococcus MPN/100 mL  10000 * 
Fecal Coliform MPN/100 mL  16000 * 
Total Coliform MPN/100 mL  323000 * 

*See Appendix C for a description of the data qualifier(s) associated 
with this sample result. 

 

Table 9-53:  Bacteriological Results from the Industrial Land Use Station I-2 
I-2 Constituent Units 10/16/04 

E. Coli MPN/100 mL  288000  
Enterococcus MPN/100 mL  10000  
Fecal Coliform MPN/100 mL  50000  
Total Coliform MPN/100 mL  1935000  
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-54:  Bacteriological Results from the Agricultural Land Use Station A-1 
A-1 Constituent Units 10/16/04 

E. C moli MPN/100 L  1000  
Enteroc m 20occus MPN/100 L  000  
Fecal Coli M 0 mL 11  form PN/10   00 
Total Colif M 0 mL 224  orm PN/10   7000

 

Table 9-55:  Bacteriological Results fro e Recei Water Stations W-3 d W-4 m th ving an
W-3 W-4 Constituent Units 

10/17/04 10/16/04 
E. Coli N/100  000  0000 MP  mL 52  2   

Enterococcus /100  0  0 MPN  mL 2000  1000   
Fecal Coliform N/100  30000  0 MP  mL  3000   
Total Coliform N/100  000 3000 MP  mL 2382   58   
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SECTION 9.0 WATER QUALITY MONITORING 

9.9.4 Mass Emission Station Results 
Water quality results fo 004/0  from ass Em  stations are 

able 9-  T  I  n e 
ot d al , an des  d

 are likely the r  wat shin tream  ripar bitat sc g 
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Table 9-56:  Anion, Co H ocydr , an ent R  f  the rom ass Em  
Station ME-CC 
Event Type Wet Wet Wet Wet Dry Dry 
Constituent – Fraction 
(mg/L except where noted) 

E  vent 1
10/16/04 

E  v 2ent 
10/26/04 

E  v 3ent 
12/4/04 

E  v 4ent 
1/7/05 

Event 5 
5/3/05 

E  vent 6
6/22/05 

Anions 
Bromide 0.36 0.2 0.058 0.13 1.04 0.88 
Chloride 117 6  3.5 145 36.3 390 162 
Perchlorate (µg/L) < 2 < 2 < 2 < 2 < 2 < 2 
Conventionals 
BOD 22 4.7 8.7 32 1 2.7 
Conductivity (µmhos/cm) 900 508 1  400 590 1700 1600 
Hardness as CaCO3 – Total 163 123 270 117 435 434 
pH (pH Units) 7.4 7.55 8 7.65 8.2 8.26 
Total Dissolved Solids 380 510 730 350 1140 900 
Total Organic Carbon 27 8.8 8.7 12 6.4 8.1 
Total Suspended Solids 384 922 150 4940 6.6 13.6 
Turbidity (NTU) NA NA NA NA 7 9.5 
Hydrocarbons 
Oil and Grease 8.5 1.3 < 1 < 1 < 1 < 1 
TRPH 0.4 0.9 < 0.01 < 0.01 0.1 < 0.01 
Nutrients 
Ammonia as N 0.5 0.16 0.13 < 0.01 0.13 0.05 
Nitrate as N 3.8 2.85 12.1 7.1 11.3 12.3 
Nitrite as N 0.07 < 0.02 0.14 0.19 0.09 0.13 
Orthophosphate as P – 
Total 1.92 1.96 1.16 0.85 1.33 0.63 

TKN 9.3 3 2 7.5 0.93 0.13 
Total Phosphorus – 
Dissolved < 0.016 2.7 1.2 0.2 0.3 1.089 

Total Phosphorus – Total 85 18.6 1.2 1.07 0.3 1.092 
“NA” – Analysis not performed. 
*See Appendix C for a description of the data qualifier(s) associated with this sample result. 
“<” – Constituent not detected above specified detection limit. 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-57:  Anion, Conventional, Hydrocarbon, and Nutrient Results from the Mass Emission 
tations ME-VR and ME-VR2 S

 ME-VR ME-VR2 
Event Type Wet Wet Wet Wet Dry Dry 
Constituent – Fraction 
(mg/L except where noted) 

Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

Anions 
Bromide 0.42 0.24 0.028 0.04 0.482 0.26 
Chloride 108 76.1 62.8 7.2 160 43.6 
Perchlorate (µg/L) < 2 < 2 < 2 < 2 < 2 < 2 
Conventionals 
BOD 8.8 < 1 1.8 6 < 1 < 1 
Conductivity (µmhos/cm) 1100 998 1100 470 900 1000 
Hardness as CaCO3 – Total 323 334 322 120 400 365 
pH (pH Units) 7.7 7.73 7.9 7.62 8.4 8.35 
Total Dissolved Solids 740 790 740 360 820 570 
Total Organic Carbon 21 5 2.7 12 3.2 4.3 
Total Suspended Solids 44.5 90.5 2 7240 28 1.95 
Turbidity (NTU) NA NA NA NA 29.7 1.6 
Hydrocarbons 
Oil and Grease 4 3.2 < 1 < 1 < 1 < 1 
TRPH 0.2 0.77 < 0.01 < 0.01 0.24 0.1 
Nutrients 
Ammonia as N 0.01 0.02* < 0.01 0.04 < 0.01 < 0.01 
Nitrate as N 1.8 0.884 0.27 0.5 1.7 0.04 
Nitrite as N 0.04 0.172 <  < 0.02 < 0.02 < 0.02  0.02
Orthophosphate as P – <  Total 0.24 0.196 < 0.01 < 0.01 0.03 0.0075

TKN 2.3 0.88 0.32 3.5 0.47 0.16 
Total Phosphorus – < 0.016 < 0.016 < 0.016 < 0.016 < 0.016 Dissolved 0.043 

Total Phosphorus – Total < 0.016 < 0.016 < 0.016 < 0.016 < 0.016 < 0.016 
“NA” – Analysis not performed. 
*See Appendix C for a description of the data qualifier(s) associated with this sample result. 
“<” – Constituent not detected above specified detection limit. 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-58:  Anion, Conventional, Hydrocarbon, and Nutrient Results from the Mass Emission 
CR Station ME-S

Event Type Wet Wet Wet Wet Dry Dry 
Constituent – Fraction 
(mg/L except where noted) 

Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

Anions 
Bromide 0.57 0.16 0.049 0.1 0.282 0.47 
Chloride 53 32.8 69.8 14.7 250 58.9 
Perchlorate (µg/L) < 2 < 2 < 2 < 2 < 2 < 2 
Conventionals 
BOD 6.4 6.9 6.8 22* 1 < 1* 
Conductivity (µmhos/cm) 1200 618 1700 740 1200 1300 
Hardness as CaCO3 – Total 480 479 263 509 194 410 
pH (pH Units) 7.4 7.46 8 7.71 8.3 8.31 
Total Dissolved Solids 1200 590 1230 590 950 800 
Total Organic Carbon 5.1 11 7.6 6.3 7.2 3.7 
Total Suspended Solids 606 776 2.8 5480* 79 25.9 
Turbidity (NTU) NA NA NA NA 59.7 22.6 
Hydrocarbons 
Oil and Grease < 1 3.4 < 1 1.6 < 1 < 1 
TRPH 0.5 1.24 < 0.01 < 0.01* < 0.01 0.1 
Nutrients 
Ammonia as N 0.5 0.21 0.75 0.03 0.08 0.01 
Nitrate as N 1.8 1.42 1.99 4  .8 1.3 1.36 
Nitrite as N 0.18 <  <  0.37  0.02 0.08 0.19  0.02
Orthophosphate as P – 
Total 0.91 0.473 < 0.01 0.14 0.09 0.07 

TKN 2.3 2.8 1.8 4.5* 0.61 0.18* 
Total Phosphorus – < 0.016 < 0.016* Dissolved < 0.016 < 0.016 < 0.016 1.5 

Total Phosphorus – Total 49.5 34.5 < 0.016 0.23 < 0.016 < 0.016* 
“NA” – Analysis not performed. 
*See Appendix C for a description of the data qualifier(s) associated with this sample result. 
“<” – Constituent not detected above specified detection limit. 

 

9-128 



SECTION 9.0 WATER QUALITY MONITORING 

Table 9-59:  Metals Results from the Mass Emission Station ME-CC 
Event Type Wet Wet Wet Wet Dry Dry 
Constituent – Fraction 
(µg/L except where noted) 

Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

Aluminum – Total 8820 24300 1400 33660 124 169 
Arsenic – Total 6.49 8.19 3.71 9.99 4.02 3.13 
Cadmium – Total 2 2.2 0.71 8.33 11.4 0.12 
Chromium – Total 28.1 39 4.89 83.8 2.68 1.23 
Chromium VI – Total 40 R < 5 10 < 5 < 5 
Copper – Total 29.1 30.4 9.83 84.7 5.47 3.86 
Lead – Total 10.9 17.4 3.03 24.8 0.513 0.32 
Mercury – Total (ng/L) 30.1 115 2.2 147 10.95* 3.94 
Nickel – Total 31.2 37.5 10.4 130 7.48 6.15 
Selenium – Total 4.01 3.67 2.76 4.85 5.3 7.67 
Silver – Total 0.26 < 0.1 < 0.1 0.34 < 0.1 < 0.1 
Thallium – Total 0.1 0.1 < 0.1 0.57 < 0.1 < 0.1 
Zinc – Total 101 96.7 40.4 265 19.6 17.3 
Aluminum – Dissolved 1.6 14.9 4.36 25.5 2.87 1.3 
Arsenic – Dissolved 3.74 3.39 3.34 2.95 3.91 3.77 
Cadmium – Dissolved 0.22 0.29 0.4 0.37 10.9 0.1 
Chromium – Dissolved 0.89 0.97 1.08 0.53 0.84 0.56 
Copper – Dissolved 2.94 3.8 5.02 3.59 5.13 3.3 
Lead – Dissolved < 0.05 <   0.05 < 0.05 < 0.05 < 0.05 0.06 
Mercury – Dissolved (ng/L) 2.78 2.07 3.56 1.9 3.21 3.4 
Nickel – Dissolved 6.99 3.87 5.88 4.35 7.21 5.34 
Selenium – Dissolved 5.7 2.62 2.08 3.96* 3.74 7.43 
Silver – Dissolved < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Thallium – Dissolved < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Zinc – Dissolved 11.9 10 22.2 3.65 17.2 14.2 
*See Appendix C for a description of the dat ) as ith this sample result.a qualifier(s sociated w  
“<” – Constituent no

int w
t detected above specif n lim

as rejected due to suspe  co
ied detectio it. 

“R” – Data po cted sample ntamination. 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-60:  Metals Results from the Mass Emission Stations ME-VR and ME-VR2 
 ME-VR ME-VR2 
Event Type Wet Wet Wet Wet Dry Dry 
Constituent – Fraction 
(µg/L except where noted) 

Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

Aluminum – Total 878 1300* 27.2 30300 501 932 
Arsenic – Total 1.73 1.29 0.74 4.68 0.995 0.66 
Cadmium – Total 4.26 0.84 0.35 0.28 4.3 < 0.1 
Chromium – Total 4.24* 4.21 0.73 55.5 2.05 2.71 
Chromium VI – Total 10 < 5 < 5 < 5 < 5 < 5 
Copper – Total 5.67 4.17 1.23 46.8 2.71 4.31 
Lead – Total 1.78 0.99 < 0.1 26.6 0.715 1.78 
Mercury – Total (ng/L) 0.782 3.18 2.37 169 1.94 7.93 
Nickel – Total 6.1 5.35 2.22 107 4.65 8.43 
Selenium – Total 3.1 4.54 3.91 3.05 4.73 < 0.1 
Silver – Total < 0.1 < 0.1 < 0.1 0.28 < 0.1 < 0.1 
Thallium – Total < 0.1 < 0.1 < 0.1 0.38 < 0.1 < 0.1 
Zinc – Total 531 36.8 28.7 208 4.9 14.7 
Aluminum – Dissolved 12.3 < 1 3.5 21.6 1.46 < 1 
Arsenic – Dissolved 1.16 0.92 0.44 0.42 0.775 < 0.1 
Cadmium – Dissolved 2.68 < 0.1 0.2 0.3 < 0.1 < 0.1 
Chromium – Dissolved 1.07 0.53 0.54 0.16 0.22 0.11 
Copper – Dissolved 3.62 1.93 1.43 1.54 1.82 1.11 
Lead – Dissolved 0.13 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 
Mercury – Dissolved (ng/L) 2.76 1.98 1.34 1.5 2.08 2.34 
Nickel – Dissolved 4.01 3 2.71 1.98 2.23 0.94 
Selenium – Dissolved 2.29 2.51 4.21 2.72 5.23 2.7 
Silver – Dissolved < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Thallium – Dissolved < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Zinc – Dissolved 1.75 456 15.1 25.5 2.55* 1.44 
*See Appendix C for a description of the dat s) as th t sult.a qualifier( sociated wi his sample re  
“<” – Constituent not detected above specifie n limi

 
d detectio t. 
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SECTION 9.0 WATER QUALITY MONITORING 

Table 9-61:  Metals Results from the Mass Emission Station ME-SCR 
Event Type Wet Wet Wet Wet Dry Dry 
Constituent – Fraction 
(µg/L except where noted) 

Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

Aluminum – Total 8530 15900 22 69900* 1150* 298 
Arsenic – Total 4.08 5 1.37 10.8 1.82 0.84 
Cadmium – Total 0.86 1.42 0.23 8.65* < 0.1 < 0.1 
Chromium – Total 21.1 24.9 0.81 125* 2.38 0.76 
Chromium VI – Total 50 < 5 < 5 < 5 < 5 < 5 
Copper – Total 16.6 27.2 3.08 133* 3.96 2.43 
Lead – Total 4.95 16.3 < 0.1 57.8 1.11 0.28 
Mercury – Total (ng/L) 7.53 522 3.79 459 11.64 15.31* 
Nickel – Total 24.8 29.5 3.21 185* 4.36 2.54 
Selenium – Total 9.26 5.02 9.09 5.56* 4.87 4.3 
Silver – Total < 0.1 < 0.1 < 0.1 0.55* < 0.1* < 0.1 
Thallium – Total 0.19 < 0.1 < 0.1 1.38* < 0.1 < 0.1 
Zinc – Total 51.3 82.1 6.06 473* 8.94 4.79 
Aluminum – Dissolved 3.04 3.13 9.64 4.4 9.07 1.93 
Arsenic – Dissolved 1.32 1.83 1.49 0.79 1.31 0.86* 
Cadmium – Dissolved 0.16 < 0.1 0.21 0.22* < 0.1 < 0.1 
Chromium – Dissolved 0.97 0.39 0.66 0.12 0.34 0.15 
Copper – Dissolved 3.77 2.36 2.72 2.28 2.8 1.86 
Lead – Dissolved < 0.05 < 0.05 < 0.05 < 0.05 0.055 < 0.05 
Mercury – Dissolved (ng/L) 2.59 2.4 2.7 1 10.61 3.21 
Nickel – Dissolved 5.12 2.61 3.55 2.25 2.67 1.58 
Selenium – Dissolved 9.14 4.06 9.44 4.09 4.85 4.82* 
Silver – Dissolved < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Thallium – Dissolved < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Zinc – Dissolved 7.4 6.17 7.35* 1.85 7.23 2.38 
*See Appendix C for a description of the data r(s) asso  with this esult.  qualifie ciated  sample r
“<” – Constituent not detected above sp

 
ecified detection limit. 
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Table 9-62:  Detected Trace Organic Results from the Mass Emission Station ME-CC 
Event Type Wet Wet Wet Wet Dry Dry 

Constituent Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

EPA 625 Organics ~ µg/L 
1-Methylnaphthalene 0.0106 0.0064 0.0081 0.0172* 0.0025* 0.0061 
1-Methylphenanthrene < < 0.001 0.0153* < 0.001 < 0.001 0.001 < 0.001 
2,3,5-Trimethylnaphthalene < 0.001 < 0.001 0.0172 < 0.001 < 0.001 < 0.001 
2,6-Dimethy alene 0.0125 0.00878 < 0.001 0.017* < 0.001 0.0049 lnaphth
2-Methylnaphthalene 0.034 0.011 0.014 0.0361* 0.0092 0.0149 
Acenaph hene 0.0197 < 0.001 < 0.001 0.0086* < 0.001 t < 0.001 
Anthracene 0.0081 < 0.00 .001 0.0096* < 0.0 076 1 < 0 01 0.0
Benzo(a)anthracene 0.0106 <  < 0.001 0.0542* < 0.001 < 0.001 0.001
Benzo(a)pyrene 0.0173 < 0.001 < 0.001 0.0873* < 0.001 < 0.001 
Benzo(b)fluoranthene 0.0318 < 0.001 < 0.001 0.0762* < 0.001 < 0.001 
Benzo(e)pyrene 0.0241 <  0.0091 0.0808* < 0.001 < 0.001  0.001
Benzo(g,h,i)perylene <  < 0.001 0.0648* < 0.001 < 0.001 0.0252 0.001
Benzo(k)fluoranthene 0.0222 <  < 0.001 0.0893* < 0.001 < 0.001 0.001
Biphenyl 0.0086 <  0.0053 <  0.0123 0.001 0.0159*  0.001
Bis(2-ethylh xyl)phthalate 2.01* 0.709* 7.92 7.8* 1.53 0.975 e
Butyl benzyl phthalate 0.102 0.0827 0.107 0.28* 0.027* 0.0414 
Chrysen  0.038 < 0.001 0.0186 0.093* e < 0.001 < 0.001 
Diethyl phthalate 0 0.537* 0.463 0.531 2.23 .204 1.4 
Dimethyl phthalate 0.0491 0.182* 0.0295 0.0361 0.0384* 0.0731 
Di-n-butylphthalate 0.0676* 0.0676* 0.0602 0.308* 0.0563* 0.0582* 
Di-n-octylphthalate 0.0956 0.0584 0.172* < 0.005 < 0.005 < 0.005 
Fluoranthene 0  0  0.102* < 0.001 < 0.001 .0057 0.0162 .027
Fluorene < 0.001 0.0091 < 1 0.0114 < 0.001 < 0.001 0.00
Indeno(1,2,3-cd)pyrene < 0.001 < 0.001 < 0.001 0.0236 < 0.001 0.0619* 
Isophorone < 0.05 < 0.05 < 0.05 < 0.05 0.0617 < 0.05 
Naphthalene 0.05* 0.0443 0.0307  0.0558 0.0261 0.0579 
Perylene < 0.001 < 0.001 < 0.001 0.0722* < 0.001 < 0.001 
Phenanthre 6 ne 0.0433 0.0327 0.0125 0.0507* < 0.001 0.005
Phenol < 0.1 < 0.1 < 0.1 0.131* 0.336 < 0.1 
Pyrene 0.0506 0.0224 0.018 0.113* < 0.001 < 0.001 
EPA 547 Pesticide ~ µg/L 
Glyphosate 23.2 < 6 < 6 < 6 < 6 < 6 
EPA 625 Pesticides ~ µg/L 
4,4'-DDD  0.038 < 0.001 < 0.001 0.0542 < 0.001 < 0.001
4,4'-DDE .0  0.127 < 0.001 0 899 0.457 < 0.001 < 0.001 
4,4'-DDT < 0.001 < 0.001 0.0411 0.179 < 0.001 < 0.001 
Aldrin  0.001 0.136 < 0.001 < 0.001 < 0.001 < 0.001 <
Chlorpyrifos < 0.005 < 0.005 0.345 0.312 < 0.005 < 0.005 
Diazinon  0.177 0.167 0.0211 < 0.005 < 0.005 < 0.005
Malathion 05 0.0799 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0
Results from remaining EPA Methods 8151A and 8260B are non-detect. 
*See Appendix C for a description of the data qualifier(s) associated with this sample result. 
“<” – Constituent not detected above specified detection limit. 
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Table 9-63:  Detected Trace Organic Results from the Mass Emission Stations ME-VR and ME-VR2 
 ME-VR ME-VR2 
Event Type Wet Wet Wet Wet Dry Dry 

Constituent Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

EPA 625 Organics ~ µg/L 
1-Me th 071 thylnaph alene 0.0041 0.00194 0.0031 0.115 0.0033 0.0
1-Me a 001 thylphen nthrene < 0.001 < 0.001 < 0.001 0.134 < 0.001 < 0.
2,3,5-Trimethy ene < 0.001 7 01 < 0.001 lnaphthal  0.0093  < 0.001 0.053 < 0.0
2,6-Dimethylnaphthalene < 0.001 13 62 .001 < 0.001 0.01  < 0.001 0.1 < 0
2-Methylnaphth e 2 0.0041 0.162 076 0.0165 alen 0.0084 0.0054 0.0
4-Chloro-3-methylphen   < 0.1  0.1 < 0.1 ol 0.104 < 0.1 < 0.1 <
Acenaphthene 1 < 0.0113 .001 < 0.001  < 0.001 < 0.00  0.001 < 0
Anthracene 1 < 0.0133 .001 < 0.001 < 0.001 < 0.00  0.001 < 0
Benzo(a)anthracene 1 < 0.0459 .001 < 0.001 < 0.001 < 0.00  0.001 < 0
Benzo(a)pyrene < 0.001 < 0.001 < 0.001 0.0515 < 0.001 < 0.001 
Benzo(b)fluoranthene < 0.001 < 0.001 < 0.001 0.156 < 0.001 < 0.001 
Benzo(e)pyrene .001 < 0.001 0.134 < 0.001 < 0.001 < 0.001 < 0
Benzo(g,h,i)perylene < 0.001 < 0.001 < 0.001 0.0408 < 0.001 < 0.001 
Biphenyl < 0.001 < 0.001 0.00189 < 0.001 0.0697 < 0.001 
Bis(2-ethylhexyl)phthalate 9.5 1.09* 22.2 12 1.6 0.563 
Butyl benzyl phthalate 0.0639 0.0563* 0.0342 0.0735 0.012* < 0.005 
Chrysene < 0.001 0.0129* < 0.001 0.273 < 0.001 < 0.001 
Diethyl phthalate 0.241* 0.277* 0.726 0.0613* 0.0761* 0.179 
Dimethyl phthalate 0.0257 0.0637* 0.0673 0.0409 0.0183* 0.0158 
Di-n-butylph * 0.208* 0.0281* 0.0298* thalate 0.0502* 0.0626* 0.0346
Fluoranthen  0.001 e 0.0035 0.0191* < 0.001 0.0808 < 0.001 <
Fluorene 001 < 0.001 0.00308* < 0.001 0.0284 < 0.001 < 0.
Naphthalene 0.0132 < 0.001 0.0093 0.0669 0.0542 0.0899 
Perylene  < 0.001 < 0.001 < 0.001 0.231 < 0.001 < 0.001
Phenanthre .001 ne 0.0049 0.0161 < 0.001 0.348 < 0.001 < 0
Phenol 35 0.151 < 0.1 < 0.1 < 0.1 < 0.1 0.4
Pyrene 1 0.0032 0.0103 < 0.001 0.122 < 0.001 < 0.00
EPA 547 Pesticide ~ µg/L 
Glyphosate < 6 7.08 < 6 < 6 < 6 < 6 
EPA 625 Pe L sticides ~ µg/
4  001 67  < 0.001 ,4'-DDT < 0.001 < 0.001 < 0. 0.1 < 0.001
Malathion 9 < 0.005 < 0.005 5  5 0.40  < 0.00 < 0.005 < 0.00
R m 151 re non-detect. esults fro  remaining EPA Methods 8 A and 8260B a
*S x h r(s) a ample ree Appendi C for a description of t e data qualifie ssociated with this s esult. 
“< en s o” – Constitu t n  ot detected above

 
pe cticified dete n limit. 
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Table 9-64:  Detected Trace Organic Results from the Mass Emission Station ME-SCR 
Event Type Wet Wet Wet Wet Dry Dry 

Constituent Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

EPA 625 Organics ~ µg/L 
1-Methylnaphthalene 0.0161 0.0303 0.0054 0.0586* 0.003 < 0.001 
1-Methylphe  nanthrene 0.0116 0.0353 < 0.001 0.074 < 0.001 < 0.001
2,3,5-Trime  thylnaphthalene < 0.001 0.0486 < 0.001 0.0531 < 0.001 < 0.001
2,6-Dimethy < 0.001 0.104 < 0.001 < 0.001 lnaphthalene 0.0105 0.0501 
2-Methylnap 1 hthalene 0.0188 0.0454 0.0058 0.072* 0.0051 < 0.00
Acenaphthe  ne 0.0079 < 0.001 < 0.001 0.0104* < 0.001 < 0.001
Benzo(a)anthracene < 0.001 0.033 < 0.001 0.0521 < 0.001 < 0.001 
Benzo(b)fluoranthene < 0.001 < 0.001 < 0.001 0.06* < 0.001 < 0.001 
Benzo(e)pyrene < 0.001 < 0.001 < 0.001 0.0872 < 0.001 < 0.001 
Biphenyl 0.0025 0.0365 < 0.001 0.0255* 0.002 < 0.001 
Bis(2-ethylh xyl)phthalate 3.34 2.47 2.66 8.61 0.836 3.4* e
Butyl benzyl phthalate 0.0357* 0.0909 0.0625 0.115 0.0071* < 0.005 
Chrysene < 0.001 0.0609 < 0.001 0.133 < 0.001 < 0.001 
Diethyl phthalate 0.334 0.294* 0.143 0.392* 0.183 0.459 
Dimethyl phthalate 0.0362 0.0816* 0.0178 0.0453 0.0219* 0.0449 
Di-n-butylphthalate 0.0548* 0.106* 0.0103* 0.293* 0.027* 0.0387* 
Fluoranthene 0.0067 0.0429 < 0.001 0.0564 < 0.001 < 0.001 
Fluorene < 0.001 0.0118 < 0.001 0.0162 < 0.001 < 0.001 
Naphthalene 0.0162 0.0591 0.0122 0.0495* 0.0101 < 0.001 
Perylene 0.247 < 0.001 < 0.001 0.598 < 0.001 < 0.001 
Phenanthrene 0.014 0.0942 < 0.001 0.1 < 0.001 < 0.001 
Phenol < 0.1 < 0.1 0.117 0.203 < 0.1 < 0.1 
Pyrene 0.0102 0.0538 < 0.001 0.0845* < 0.001 < 0.001 
EPA 547 Pesticide ~ µg/L 
Glyphosate 6.83 < 6 < 6 < 6 < 6 < 6 
EPA 625 Pesticides ~ µg/L 
Malathion < 0.005 < 0.005 < 0.005 < 0.005 0.311 0.0835 
Results from remaining EPA Methods 8151A and 8260B are non-detect. 
*See Appendix C for a description of the data qualifier(s) associated with this sample result. 
“<” – Constituent not detected above specified detection limit. 
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Table 9-65: iologi tation ME-CC  Bacter cal Results from the Mass Emission S
Event Type Wet Wet Wet Wet Dry Dry 

Constituent ~ MPN/100 mL Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

E. Coli 100 10000 10000 246 4100 100 
Enterococcus 3100 20000 64 6400 42 310 
Fecal Coliform 16000 16000 170 1400 50 240 
Total Coliform 2359000 529000 10000 20000 9800 10000 

 

 Bacteriological Results from the Mass Emission Stations ME-VR and ME-VR2 Table 9-66: 
 ME-VR ME-VR2 
Event Type Wet Wet Wet Wet Dry Dry 

Constituent ~ MPN/100 mL Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

E. Coli 3000 4100 30 310 31 10 
Enterococcu  s 10000 4200 75 870 31 < 10
Fecal Colifo  rm 5000 9000 23 300 110 8
Total Colifor 0 m 74000 73000 3000 20000 520 100

 

 Bacteriological Results from the Mass Emission Station ME-SCR Table 9-67: 
Event Type Wet Wet Wet Wet Dry Dry 

Constituent ~ MPN/100 mL Event 1 
10/16/04 

Event 2 
10/26/04 

Event 3 
12/4/04 

Event 4 
1/7/05 

Event 5 
5/3/05 

Event 6 
6/22/05 

E. Coli 10000 10000 200 1750 410 41 
Enterococcus 1000 53000 20 3100 20 10 
Fecal Coliform 16000 11000 17 1100 240 110* 
Total Coliform 638000 697000 1890 74000 5200 4100 

 

9.9.5 Toxicity Results 
The NPDES permit specifies that acute toxicity monitoring must occur during at least one 

 
ing 

storm per year at Land Use and Receiving Water sites until baseline information has been 
collected.  The permit also requires that chronic toxicity tests be conducted at Mass Emission
sites for two wet weather events and one dry weather event per monitoring season.  In keep
with these requirements, acute toxicity tests were performed on samples collected at Land Use 
and Receiving Water sites in October 2004 (Event 1); chronic toxicity testing was conducted 
on samples collected at Mass Emission sites during two wet weather events in October 2004 
(Events 1 and 2) and one dry weather event in May 2005 (Event 5).  Results for acute and 
chronic toxicity tests are summarized in Table 9-68 and Table 9-69, respectfully. 

9.9.5.1 Acute Toxicity 

Results for acute toxicity are reported as the LC50, which is the concentration of sample th
produces deat

at 
h in 50% of test organisms exposed.  Since the concentration of pollutants is 

nknown in environmental samples, concentration is measured as a dilution percentage of the 
riginal sample, with 100% equal to the undiluted sample.  An LC50 concentration, or 
ilution percentage, reported as less than 100% indicates that the undiluted sample caused 

0% mortality to exposed test organisms and required dilution to achieve LC50.  An LC50 
dilution result of greater than 100% indicates that the sample would have to be more 
concentrated than it was at the time of sample collection to achieve the LC50.  Results are 
also reported in units of TUa, which is calculated as 100 divided by the LC50. 

u
o
d
>5
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Acute to y (as demonstrated by a TUa >1.0) was observxicit ed at the Residential Land Use site 

ents, TIEs were initiated 
for each of these samples.  The toxicity testing laboratory, Aquatic Bioassay & Consulting 

able to identify the toxicant(s) because the toxicity dissipated in all 
three samples by the time the TIEs were initiated. 

Table 9-68:  Acute Toxicity Test Results from the Land Use and Receiving Water Stations 

(R-1) and both Receiving Water sites (W-3 and W-4) for water samples collected during 
Event 1 as shown in Table 9-68.  In accordance with permit requirem

Laboratories, Inc., was un

Acute Ceriodaphnia Survival Station Event No. – 
Event Type 

Sample 
Date LC50 – Dilution % TUa 

A-1 Event 1 – Wet 10/17/04 >100% 0.00 
I-2 Event 1 – Wet 10/17/04 >100% 0.00 
R-1 Event 1 – Wet 10/17/04 47.73% 2.10 
W-3 Event 1 – Wet 10/17/04 42.86% 2.33 
W-4 Event 1 – Wet 10/17/04 75.00% 1.33 

 

9.9.5.2 Chronic Toxicity 

rongylocentrotus purpuratus) for this monitoring program.  Although the urchin was used 
or the May 2005 dry weather event, the organism was unavailable during both of the October 

nditions.  Based on the toxicity testing 
ne (Haliotus rufescens) was used instead for the 

o wet weather events.  Results of the red abalone larval development and purple sea urchin 
n bioassays are summarized in Table 9-69. 

Results are reported in several ways: the IC50 is the sample concentration, or dilution 
percentage, at which an inhibitory response (in the case, abnormal shell development) is 
observed in 50% of the exposed test organisms.  The NOEC is the concentration of sample at 
which there exists no observable effect on test organisms.  An IC50 dilution or NOEC 
dilution reported as greater than 100% indicates that the sample would have to be more 
concentrated than it was at the time of sample collection to achieve the indicated effect.  
Results are also reported in units of TUc, which is calculated as 100 divided by the NOEC. 

Table 9-69:  Chronic Toxicity Test Results from the Mass Emission Stations 

Chronic toxicity tests have been conducted historically using the Purple Sea Urchin 
(St
f
2004 wet weather events due to seasonal co
laboratory’s recommendations, the red abalo
tw
fertilizatio

Chronic Bioassay 
Station Event No. – 

Event Type 
Sample 

Date Test Organism IC50 
Dilution 

NOEC 
Dilution TUc 

ME-CC Event 1 – Wet 10/17/04 Red Abalone 37.50% 20% 4.00 
ME-CC Event 2 – Wet 10/27/04 Red Abalone >100% 100% 1.00 
ME-CC Event 5 – Dry 5/3/05 Purple Sea Urchin >100% 100% 1.00 
ME-SCR Event 1 – Wet 10/17/04 Red Abalone 75.00% 50% 2.00 
ME-SCR Event 2 – Wet 10/27/04 Red Abalone >100% 100% 1.00 
ME-SCR Event 5 – Dry 5/3/05 Purple Sea Urchin >100% 100% 1.00 
ME-VR Event 1 – Wet 10/17/04 Red Abalone >100% 50% 2.00 
ME-VR Event 2 – Wet 10/27/04 Red Abalone 38.06% 25% 4.00 
ME-VR2 Event 5 – Dry 5/3/05 Purple Sea Urchin >100% 100% 1.00 

 

The NPDES permit specifies that a TIE must be initiated if two consecutive wet weather 
samples (or a single dry weather sample) exhibit toxicity; however, a numeric trigger for 
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chronic toxicity is not specified in the permit.  For the purposes of the Stormwater Monitoring 
Program, a numeric chronic toxicity trigger of >1.0 T lected.  Chronic toxicity 

efined herein as a TU ) was d in tw  weather samples 
llected at Mass Em o ri IE site. h t

/17/0 sa epo >10 NO lt (5
result of “2 a d in 
sed to 100% sample.  T  TIE for the 

10/27/04 ME-VR samp  was u o iden e toxic ecause sample tox
dissipated by the time as  

Toxicity was not detected y of t ples collected duri ry weat
event.  ABC Lab’s tox ing rom t /0 g se re prov
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co
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ission stati
4  
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m  r
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9.10 Data Analysis and Discussion 
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t er even nitored
m less than 24 hours (Event 3 at 

E-CC) to just over 100 hours (Event 4 at ME-VR).  Dry weather events monitored during 
the current season lasted approximately 24 hours, with the exception of a 35.5-hour sampling 
duration at ME-CC during Event 5.  Based on the average flow rate for an event, loadings 
were calculated in lbs/event to allow for comparisons between sites as well as between events 
(see example below).  These mass loading estimates are presented in Table 9-70 through 
Table 9-72. 

 

 

Th izes the esti
m t

ated mass 
o

he ME-C E-VR, M -VR2, 
and ME-SCR M

o
ission s

04/0
ns and pr

o
des a co ison of t ormwat

of stormMonitoring Pr
monitoring is 

 water quality objectives.  The purpose 
lity conditions that can be used to asses

ater 

improvemen
lated to

elp dire  Storm ana  Prog ass lo were
calcu
provid

itions water
ality o

 Analysi
ves and 

e data
in the i

ded in to 
y e a co

pollutants o at may b blem he wa .  The app abilit evant
water qualit s is discu  in de r in th on.   

9.10.1 Ma ading
Mass loadin mated nstituen tected  ME-C -VR, M R2, and

n sites d g 200 onitoring on.  M ading not be 
calcula CR sta r wet we r monitorin  events se tota
weather  be acc  mea  as discu n Sec 5.  To reca  the 
Santa Cl s throu  poss utes du et wea onditio ne 
route is t er dive ate st  where ajority t wea w 
pa
flow rates or larg

 is ove versi m, a situ
weat

which only  high 
 even t the m , wet r flow ca ly be ed at 

the diversion 
are technical c

use the o flow he riv here 
 invol th me  flow ver d n gate

float
in

ment c
r

erfere w
f m u

ow measu
l

ent.  tly 
des cap

o dam
eas

staine
ow in
h the 

ersio
eter i

s utruct
 at th

r 
d these co

Wa
t f
 meter 

te
 station strict f  and th ed at r

 were esti
ed M

uary, dry w  m o
during E

onit ass lo ted fo
d ME- 5 and 6 u g mea

d flow om U auge 000 – Clara t 
E-VR2 loadin ulation  upon ata fro S 
ntura ear V a. 

M ated b  the a  flow (m red in c
e durat  a mon g event a

m
e con ons o ed 

co ration i ed as ber o  elap t 
 the firs le bo h the 

weath
uot d
ts mo

ed int
 the last sample bottle collected by a composite sampler.  We

uring 2004/05 at the ME-CC and ME-VR stations lasted frod
M

9-138 



SECTION 9.0 WATER QUALITY MONITORING 

9.10.2 Example Mass Loading Calculation 
A mass loading calculation is shown below for an Event 1 Total Lead concent ured 
t ME-CC (Event Dura 47 hou inute .2 hour

centra

ration meas
a tion = rs 12 m s = 47 s). 

Total Lead Con tion 

10.9 µg/L or 0.0109 mg/L (Table 9-59

Average Flow Rate for M g Eve

) 

onitorin nt  

129.36 CFS (Table 9-13) 

129.36 CFS x 7.48 gal .785  = 36 s/se

centration x me

/CF x 3 liters/gal 62 liter c 

Load = Con  Volu  

 liters/sec x 0.0109 .92

g/sec x 60 sec/m 0 min/ .2 hr/  x 1 kg/ 6 78 event 

.9 lbs

3662  mg/L = 39  mg/sec 

 

39.92 m in x 6 hr x 47 event 10  mg = 6.  kg/

 

6.78 kg/event x 2.2 lb/kg = 14 /event 
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Table 9-70:  ME-CC Estimated Mass Loadings 
 ME-CC 
Event Type Wet Wet Wet Wet Dry Dry 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Event Duration ~ Hours 47.20 46.62 17.23 83.95 35.53 23.75 
Constituent – Fraction All results reported in lbs/event 
Anions 
Bromide 493 1180 9.8 9350 405 45.9 
Chloride 16  37  2  26 0 15  8450 0000 5000 4600 1000 2000
Conventionals 
BOD 3 27800 1480 2  0100 300000 390 141 
Hardness as CaCO3 – Total 223000 7 84 0 1  2  27000 45800 1000 70000 2700
Total Dissolved Solids 52  12  2.52E+7 44  4  0000 3010000 4000 4000 7000
Total Organic Carbon 52000 8  37000 1480 63000 2490 423 
Total Suspended Solids 5  3.55E+8 526000 450000 25400 2570 725 
Hydrocarbons 
Oil and Grease 11600 7680 ND ND ND ND 
TRPH 548 5320 ND ND 39 ND 
Metals 
Aluminum – Total 1  1  24 0 2100 44000 237 1500 48.3 8.8 
Arsenic – Total 8.9 48.4 0.63 718 1.6 0.16 
Cadmium – Total 2.7 13 0.12 599 4.4 0.006 
Chromium – Total 38.5 230 0.83 6020 1 0.06 
Chromium VI – Total 54.8 R ND 719 ND ND 
Copper – Total 39.8 180 1.7 6090 2.1 0.2 
Lead – Total 1780 0.2 14.9 103 0.51 0.02 
Mercury – Total 3.73E-4 0.004 2.06E-4 0.04 0.68 10.6 
Nickel – Total 42.7 222 1.8 9350 2.9 0.32 
Selenium – otal 5.5 21.7 0.47 349 2.1 0.4 T
Silver – Total 0.36 ND ND 24.4 ND ND 
Thallium – Total 0.14 0.59 ND 41 ND ND 
Zinc – Total 138 571 6.9 19100 7.6 0.9 
Nutrients 
Ammonia as N 685 945 22 ND 50.7 2.6 
Nitrate as N 5200 16900 2050 510000 4400 642 
Nitrite as N 95.8 ND 23.7 13700 35.1 6.8 
Orthophosphate as P – 
Total 2630 11600 197 61100 518 32.9 

TKN 12700 17700 339 539000 363 6.8 
Total Phosphorus – Total 116000 110000 204 76900 117 57 
Organics 
1-Methylnaphthalene 0.02 0.04 0.001 1.2 0.001 3.18E-4 
1-Methylphenanthrene ND ND ND 1.1 ND ND 
2,3,5-Trimethylnaphthalene ND 0.1 ND ND ND ND 
2,6-Dimethylnaphthalene 0.02 0.05 ND 1.2 ND 2.56E-4 
2-Methylnaphthalene 0.05 0.07 0.002 2.6 0.004 0.001 
Acenaphthene 0.03 ND ND 0.62 ND ND 
Anthracene 0.01 ND ND 0.7 ND 3.97E-4 
Benzo(a)anthracene 0.02 ND ND 3.9 ND ND 
Benzo(a)pyrene 0.02 ND ND 6.3 ND ND 
ND – Constituent not detected, and therefore no estimated mass loading was calculated. 
R – Sample result was rejected due to suspected sample contamination, and therefore no estimated mass loading was calculated. 
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Table 9–  (Continued):  ME-CC Estimated Mas70 s Loadings 
 ME-CC 
Event Type Wet Wet Wet Wet Dry Dry 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Event Duration ~ Hours 47.20 46.62 17.23 83.95 35.53 23.75 
Constituent – Fraction All results reported in lbs/event 
Organics 
Benzo(b)fluoranthene 0.04 ND ND 5.5 ND ND 
Benzo(e)pyrene 0.03 ND 0.002 5.8 ND ND 
Benzo(g,h,i)perylene 0.04 ND ND 4.7 ND ND 
Benzo(k)fluoranthene 0.03 ND ND 6.4 ND ND 
Biphenyl 0.01 0.07 ND 1.1 0.002 ND 
Bis(2-ethylhexyl)phthalate 2.8 4.2 1.3 5  61 0.6 0.05 
Butyl benzyl phthalate 0  0  0  20.1 0.01 0.002 .14 .49 .02
Chrysene 0  ND 0  .05 .003 6.7 ND ND 
Diethyl phthalate 0.73 13.2 0.04 38.6 0.18 0.07 
Dimethyl phthalate 0.07 0.005 0.004 1.1 2.6 0.02 
Di-n-butylphthalate 0.09 0.4 0.01 22.1 0.02 0.003 
Di-n-octylphthalate 0.13 ND 0.01 12.4 ND ND 
Fluoranthene 0  0.005 ND .08 0.1 7.3 ND 
Fluorene ND 0.05 ND 0.82 ND ND 
Indeno(1,2,3-cd)pyrene 0.03 ND ND 4.5 ND ND 
Isophorone ND ND ND ND 0.02 ND 
Naphthalene 0.08 0.15 0.01 3.6 0.02 0.002 
Perylene ND ND ND 5.2 ND ND 
Phenanthrene 0  0.19 0.002 3.6 ND 2.92E-4 .06
Phenol ND ND ND 9.4 0.13 ND 
Pyrene 0.07 0.13 0.003 8.1 ND ND 
Pesticides 
4,4'-DDD 0.05 ND ND 3.9 ND ND 
4,4'-DDE 0.17 ND 0.02 32.9 ND ND 
4,4'-DDT ND ND 0  1  .007 2.9 ND ND 
Aldrin ND ND 0.02 ND ND ND 
Chlorpyrifos 0.06 2  NND ND 2.4 ND D 
Diazinon 0.24 0.99 0.004 ND ND ND 
Glyphosate 31.8 ND ND ND ND ND 
Malathion 0.11 ND ND ND ND ND 
ND – Constituent not detected, and therefore n timated ma ading was c ed. o es ss lo alculat
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Table 9-71:  ME-VR and ME-VR2 Estimated Mass Loadings 
 ME-VR ME-VR2 
Event Type Wet Wet Wet Wet Dry Dry 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Event Duration ~ Hours 50.38 46.75 30.23 102.48 25.60 23.57 
Constituent – Fraction All results reported in lbs/event 
Anions 
Bromide .1 4.1 8.3 0.34 10700 116 16
Chloride 10 1050 2640 770 1920000 38300 27
Conventionals 
BOD 85.5 ND 22.1 1600000 ND ND 
Hardness a 00 s CaCO3 – Total 3140 11600 3950 3.20E+7 95900 227
Total Dissolved Solids 7670 25700 9080 9.60E+7 197000 35400 
Total Organic Carbon 204 173 33.1 3200000 767 267 
Total Suspended Solids 432 3140 24.5 1.93E+9 6710 121 
Hydrocarbons 
Oil and Grease 38.9 111 ND ND ND ND 
TRPH 1.9 26.7 ND 64000 24 ND 
Metals 
Aluminum – Total 8.5 45.1 0.33 8080000 120 57.9 
Arsenic – Total 0.02 0.05 0.009 1250 0.24 0.04 
Cadmium – 5  Total 0.04 0.01 0.003 1150 ND 0.0
Chromium – Total 0.04 0.15 0.009 14800 0.5 0.17 
Chromium VI – Total 0.1 ND ND ND ND ND 
Copper – Total 0.06 0.15 0.02 12500 0.65 0.27 
Lead – Total 0.02 0.03 ND 7090 0.17 0.11 
Mercury – Total 3.09E-5 8.22E-5 9.59E-6 45 4.65E-4 4.92E-4 
Nickel – Total 1 0.52 0.06 0.19 0.03 28500 1.
Selenium – Total 0.03 0.16 0.05 813 1.1 ND 
Silver – Tot D al ND ND ND 74.6 ND N
Thallium – T  otal ND ND ND 101 ND ND
Zinc – Total  2.4 1.3 0.35 55400 1.2 0.91
Nutrients 
Ammonia as D  N 0.1 0.69 ND 10700 ND N
Nitrate as N 17.5 30.7 3.3 133000 407 2.5 
Nitrite as N 0.39 6 ND ND ND ND 
Orthophosp
Total ND hate as P – 2.3 6.8 ND ND 7.2 

TKN 9 22.3 30.5 3.9 933000 113 9.
Organics 
1-Methylnap  hthalene 3.98E-5 6.73E-5 3.80E-5 30.7 0.001 4.41E-4
1-Methylphenanthrene ND ND ND 35.7 ND ND 
2,3,5-Trimethylnaphthalene ND 3.25E-4 ND 14.1 ND ND 
2,6-Dimethy ND lnaphthalene ND 3.92E-4 ND 43.2 ND 
2-Methylnap  hthalene 8.16E-5 1.88E-4 5.03E-5 43.2 0.002 0.001
4-Chloro-3-methylphenol 0.001 ND ND ND ND ND 
Acenaphthe ND ne ND ND ND 3 ND 
Anthracene ND  ND ND ND 3.5 ND 
Benzo(a)an  thracene ND ND ND 12.2 ND ND
Benzo(a)py  rene ND ND ND 13.7 ND ND
Benzo(b)flu ND 41.6 ND ND oranthene ND ND 
ND – Constituent not detected, and therefore no estimated mass loading was calculated. 
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Table 9–71 (Continued):  ME-VR and ME-VR2 Estimated Mass Loadings 
 ME-VR ME-VR2 
Event Type Wet Wet Wet Wet Dry Dry 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Event Duration H ~ ours 50.38 46.75 30.23 102.48 25.60 23.57 
Constituent – Fraction All results reported in lbs/event 
Organics 
Benzo(e)pyrene ND ND  ND ND ND 35.7 
Benzo(g,h,i)peryl 10.9 ND ND ene ND ND ND 
Biphenyl ND 18.6 ND ND 6.56E-5 ND 
Bis(2-ethylh 0.38 0.04 exyl)phthalate 0.09 0.04 0.27 3200 
Butyl benzy  l phthalate 0.001 0.002 4.20E-4 19.6 0.003 ND
Chrysene  ND 4.48E-4 ND 72.8 ND ND
Diethyl phth 0.01 alate 0.002 1 0.009 16.3 0.02 
Dimethyl phth 0.004 0.001 alate 2.50E-4 0.002 0.001 10.9 
Di-n-butylph  thalate 4.88E-4 0.002 4.25E-4 55.4 0.007 0.002
Fluoranthene 3.40E-5 0.001 ND 21.5 ND ND 
Fluorene  ND 1.07E-4 ND 7.6 ND ND
Naphthalen 0.006 e 1.28E-5 ND 1.14E-4 17.8 0.01 
Perylene ND ND ND 61.6 ND ND 
Phenanthrene 4.76E-5 0.001 ND 92.8 ND ND 
Phenol 0.001 ND ND ND ND 0.03 
Pyrene  3.11E-5 3.57E-4 ND 32.5 ND ND
Pesticides 
4,4'-DDT ND ND ND 44.5 ND ND 
Glyphosate 0.07 ND ND ND ND ND  
Malathion  0.004 ND ND ND ND ND
ND – Constituent not detected, and therefore no estimated mass loading was calculated. 
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Table 9-72:  ME-SCR Estimated Mass Loadings 
 ME-SCR 
Event Type Wet Wet Wet Wet Dry Dry 
Date 10/16/04 10/26/04 12/4/04 1/7/05 5/3/05 6/22/05 
Event Duration ~ Hours 48.32 47.29 31.30 60.00 20.18 23.45 
Constituent – Fraction All results reported in lbs/event 
Anions 
Bromide — — — — 133 21 
Chloride 2630 — — — — 118000 
Conventionals 
BOD  — — — — 473 ND
Hardness a — 00 s CaCO3 – Total — — —  194000 214
Total Disso 0 lved Solids — — — — 450000 3570
Total Organ  — — 1750 228 ic Carbon — —
Total Suspended Solids — — — — 37400 1160 
Hydrocarbons 
TRPH — — — — 47.3 ND 
Metals 
Aluminum – Total — — — — 544 13.3 
Arsenic – Total — — — — 0.86 0.04 
Chromium – Total — — — — 1.1 0.3 
Copper – Total — — — — 1.9 0.11 
Lead – Total — — — — 0.53 0.01 
Mercury – Total — — — — 0.006 0.001 
Nickel – Total — — — — 2.1 0.11 
Selenium – Total — — — — 2.3 0.19 
Zinc – Total — — — — 4.2 0.21 
Nutrients 
Ammonia as N — — — — 37.9 0.45 
Nitrate as N — — — — 615 60.7 
Nitrite as N — — — — ND 16.5 
Orthophosphate as P – 
Total — — — — 42.6 3.1 

TKN — — — — 289 8 
Organics 
1-Methylnaphthalene — — — — 0.001 ND 
2-Methylnaphthalene — — — — 0.002 ND 
Biphenyl — — — — 0.001 ND 
Bis(2-ethylhexyl)phthalate — — — — 0.4 0.15 
Butyl benzyl phthalate — — — — 0.003 ND 
Diethyl phthalate — — — — 0.09 0.02 
Dimethyl phthalate — — — — 0.01 0.002 
Di-n-butylphthalate — — — — 0.01 0.002 
Naphthalene — — — — 0.05 ND 
Pesticides 
Malathion — — — — 0.15 0.004 
ND – Constituent not detected, and therefore no estimated mass loading was calculated. 
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9.10.3 Water Quality Objective Comparisons 
Pursuant to Part 2.C of the Countywide NPDES Permit the co-permittees are required to 
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the overall watershed.  More specifically, water quality data from the three Mass Emission 
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analyzing data to assess water quality in Ventura County includes comparing Land Use data 
to the same objectives.  The third step involves comparing Land Use water quality objective 
exceedances to Receiving Water and Mass Emission exceedances.  Land Use sites are 
representative of drainage areas that are specific to either one of three land use types: 
residential, agricultural or industrial.  These sites also allow the Stormwater Monitoring 
Program to identify the possible sources of problematic constituents based on the land use 
(i.e. agriculture, residential, industrial sources).  
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Based on the analysis, the beneficial uses potentially impacted by the receiving water 
exceedances can be identified and the impacts of stormwater discharges can be assessed.  In 

e water quality objective comparison is composed following three

p d g W a w ter 

pa  Us e data with water quality tives 

• Identify ially atic c en

Mass Emission and Re g Water Analy
05 mo  da Mass Emission and Receiving Wate

 compared to the water quality objectives to determine the frequency of 
 of objectives and identify potential pol  of concern. 

pprop anda  compa on to st ater (i wet wea  discha
 acute freshwat ectives. water events usually occur over the span of 
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ort period of or this reason, lo rm objectives ronic 
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s noted previously, d comparison of ater quality d bjectives 
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because these constituents have no other objectives for comparison.  These objectives were 
used even though they are based on long-term risks to human health that cannot be directly 
correlated to stormwater discharges.  CTR chronic criteria were not used for wet weather 
analyses because acute criteria better reflect the short-term storm event exposure experienced 
by organisms, as compared to the long-term exposure considered by chronic criteria.  With 
respect to the Ocean Plan, a 30-Day Average objective (for protection of human health) was 
used when a Daily Maximum objective was not provided for a particular constituent. 

For the analysis of dry weather data (Events 5 and 6), the Basin Plan objectives, the chronic, 
freshwater objectives in the CTR, and the California Ocean Plan 6-Month Median objectives 
were used.  For some constituents, the CTR does not contain chronic objectives.  In these 
cases, the CTR Human Health (Organisms Only) objectives were used in the dry weather 
comparison. The CTR Human Health (Organisms Only) objectives were used here because 
these constituents have no other objectives for comparison.  With respect to the Ocean Plan, a 
30-Day Average objective (for protection of human health) was used when a 6-Month Median 
objective was not provided for a particular constituent. 

Objectives in the CTR for metals are calculated based on the hardness of the water.  This 
analysis used the hardness value measured at a particular site during a particular monitoring 
event for calculating a certain metals objective, except when the measured hardness was 
greater than 400 mg/L.  The CTR sets a hardness cap of 400 mg/L for calculating the 
objectives, so any measured hardness value above 400 mg/L was set equal to 400 mg/L for 
the purposes of the calculation. 
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The usually large mass loadings calculated for Mass Emission stations ME-CC (see T
9-70) and ME-VR (see Table 9-71) during
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Table 9-73:  Water Quality Objective Exceedances from the Mass Emission Station ME-CC 
Observed during Wet Weather Monitoring Events 

Classifi-
cation 

Constituent 
(in µg/L 

except where 
noted) 

10/16/04 
Result 

10/26/04 
Result 

12/4/04 
Result 

1/7/05 
Result 

L.A. 
Basin 
Plan 
Objtv 

CTR FW 
Acute 
Objtv 

Ocean 
Plan 
Daily 
Max 

Objtv 
Ba
log

. 
(M 46 235   cterio-

ical 
E Coli 

PN/100 mL) 10000 10000 2 4100 

Ba
log

Fe
(M 000 0   400   cterio- cal Coliform 

PN/100 mL) 16 1600 1400ical 

Me Alu 0 33600 100    tal minum – 
Total 8820 0 2430 140 0

Metal Cadmium – 
Tot l    8.33 5  4 a

M C 8 etal hromium – 
Total 28.1 39  83.8 50  

M    12 etal Copper – Total 29.1 30.4 84.7 
Me d – 0.9 17.4  tal Lea Total 1  24.8   8
Me ercu 5   0.05  tal M ry – Total 0.11  0.147  1^ 
Meta ickel .2 37.5  l N – Total 31  130 100  20
Metal Zin 01    80 c – Total 1 96.7  265 

Org Be
anthrac    0.0542  0.049^  nzo(a)-

ene anic 

Org  0.0873  0.049^  anic Benzo(a)-
pyrene   

Organic Benzo(b)-
fluora    0.0762  0.049^  nthene 

Organic B
fluoranthene 

enzo(k)-   0.0893 0.0  49^  

Org hyl
hexyl)phthalate 92 5.9 5 anic Bis(2-et -   7.  7.8 4 ^ 3.

Org ne   93  0.049^  anic Chryse   0.0

Org (1,
ne   19  0.049^  anic Indeno

cd)pyre
2,3-
  0.06

Organic PAHs 642 0491 0.7114   0.0088 0.2707 0.0 0.

Nu e as
(mg/L)  .1 10   trient Nitrat  N  12  

Pe 4,4’-DDD   .0542  0.00084^  sticide  0.038 0
Pe 4,4’-DDE   0.0899   0.00059^  sticide 0.127  
Pe Aldrin  .136    022 sticide  0 0.000
Pe DDT  131 .6902  00017 sticide 0.165 0. 0  0.
Bla ote no exce quality objective. nk cells den edance of a water 
“^” – CTR Human Health o f organism  

 
bjective for consumption o s only.
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Table 9-74:  Water Quality Objective Exceedances from the Mass Emission Station ME-SCR 
Observed during Wet W oring eather Monit Events 

Classifi-
cation 

Constituent 
(in µg/L 

except where 
noted) 

10/16/04 
Result 

10/26/04 
Result 

12/4/04 
Result 

1/7/05 
Result 

L.A. 
Basi  n
Plan 
Objtv 

CTR FW 
Acute 
Objtv 

Ocean 
Plan 
Daily 
Max 

Objtv 
Ba
log

li 
/100 000  50 235   cterio-

ical 
E. Co
(MPN  mL) 10000 10 17

Ba
log

Fecal Col
(MPN/100 11000  0 400   cterio-

ical 
iform   mL) 16000 110

Co
tion

Total Diss
Solids (m  0  120   nven-

al 
olved  g/L) 123 0 

Me Aluminum
Total 00  9900 100    – 8530 159 6 0 tal 

Me Cadmium
Total   .65 5  4 tal  –  8

Metal Chromium – 
Total 21.1 24.9  125 50  8 

Me opper – 16.6 27.2  133  12 tal C  Total  
Me ead – To  16.3  57.8  8 tal L tal  
Metal Mercury –  0.522  0.051^ 0.16 Total  0.459  
Me  185 100  20 tal Nickel – Total 24.8 29.5 
Me 473   80 tal Zinc – Total  82.1  

Organic Benzo(a)-
anthracene    0.0521  0.049^  

Organic Be
flu 0.06  0.049^  nzo(b)-    oranthene 

Organic Bis
he

(2-ethyl-
xyl)phthalate    8.61 4 5.9^ 3.5 

Organic Chr  ysene  0.0609  0.133  0.049^ 
Organic PAHs 0.0242 0.2537  0.4458   0.0088 
Blank cells denote no exceedance of a water quality objective. 
“^” – CTR Human Health objective for consumption of organisms only. 
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Table 9-75:  Water Quality Objective Exceedances from the Mass Emission Station ME-VR 
Observed during Wet W oring eather Monit Events 

Classifi-
cation 

Constituent 
(in µg/L 

except where 
noted) 

10/16/04 
Result 

10/26/04 
Result 

12/4/04 
Result 

1/7/05 
Result 

L.A. 
Basi  n
Plan 
Objtv 

CTR FW 
Acute 
Objtv 

Ocean 
Plan 
Daily 
Max 

Objtv 
Ani Chloride ( 76.1 2.8 60   on mg/L) 108 6  
Ba
logical 

E. Coli 
(MPN/100 4100  310 235   cterio-

 mL) 3000 

Ba
log

Fecal Col
(MPN/100 000     cterio-

ical 
iform 
 mL) 5000 9  400 

Me Aluminum
Total 300  30300 1   tal  –  1 000 

Metal Cadmium
Total 4.26   4.3  4  – 5 

Me Chromium
Total   55.5  8 tal  –  50 

Metal Copper –    46.8  12  Total  
Me ead – To    26.6  8 tal L tal  
Me   0.051tal Mercury – Total   0.169 ^ 0.16 
Me 107 100  20 tal Nickel – Total    
Metal Zinc – Total 531   208   80 

Metal Zinc – 
D 2  issolved 456     316.3

Organic B   0.0enzo(a)-
pyrene   0.0515  49^  

Organic the   .04Benzo(b)-
fluoran ne  0.156  0 9^  

Organic thy
late 9.5  4 5.9^ 3.5 Bis(2-e l-

hexyl)phtha 22.2 12 

Organic Chrysene   0.273  0.049^   
Organic PAHs 4238  1.0789   0.0088  0.0
Pe DDT    0.167   0.00017 sticide 
Bla ote no exce  objective. nk cells den edance of a water quality
“^” – CTR Human Health o  organism  

 

T :  Water ceed om the ass Emiss ion ME-CC 
Obser during D

bjective for consumption of s only.

able 9-76
ved 

 Quality Objective Ex
itoring E

ances fr
vents 

M ion Stat
ry Weather Mon

Classifi-
cation 

Constituent 
(in t µg/L excep
wh ) ere noted

5/3/05 
Result 

6/22/05 
Result 

L.A. 
Basin 
Plan 
Objtv 

CTR FW 
Chronic 

Objtv 

Ocean   Plan
6-Month 

Median Objtv

Anion Chlori 390  50 de (mg/L) 162 1   
Conven-
tional Solids (mg/L) 

Total Dissolved 1140 900 850   

Metal admium – Dissolved 10.9  C  6.22  
Metal admium – Total 11.4  5  1 C
Metal Chromium – Total 2.68    2 
Metal Copper – Total 5.47 3.86   3 
Metal Nickel – Total 7.48 6.15   5 
Metal Selenium – Total 5.3 7.67  5  
Nutrient Nitrate as N (mg/L) 11.3 12.3 10   
Organic PAHs  0.0132   0.0088 
Blank cells denote no exceedance of a water quality objective. 
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Table 9-77:  Water Quality Objective Exceedances from the Mass Emission Station ME-SCR 
Observed during Dry W oring Eeather Monit vents 

Classifi-
cation 

Constituent 
(in µg/L except 
where noted) 

5/3/05 
Result 

6/22/05 
Result 

L.A. 
Basin 
Plan 
Objtv 

CTR FW 
Chronic 

Objtv 

Ocean Plan 
6-Month 

Median Objtv

Anion Chlori 250 150 de (mg/L)    
Bacterio-
logical E. Col 0    i (MPN/100 mL) 41 235  

Metal Alumin 1150 um – Total  1000   
Metal Chrom 2.38   ium – Total  2 
Metal Coppe 3.96   r – Total  3 
Blank cells denote no e ater quality objecxceedance of a w tive. 

 

T -78:  Water ective Exceeda from the ass Emission on ME-VR2 
O  during D ring E

able 9  Quality Obj nces M  Stati
bserved ry Weather Monito vents 

Classifi-
cation 

Constituent 
(in pt µg/L exce
wh ) ere noted

5/3/05 
Result 

6/22/05 
Result 

L.A. 
Basin 
Plan 
Objtv 

CTR FW 
Chronic 

Objtv 

Ocean lan  P
6-Month 

Me vdian Objt

Metal Chromium – Total 2.05 2.71   2 
Metal Copper – Total  4.31   3 
Metal ickel – Total  8.43   5 N
Blank cells den eedancote no exc e of a water quality objective. 

 

Table 9-79:  Water Quality Objective Exceedances from the Receiving Water Station W-3 

Classification 
Constituent 

(in µg/L except where 
noted) 

10/17/04 
Result 

L.A. Basin 
Plan Objtv 

CTR FW 
Acute 

Objective 

Ocean Plan 
Daily Max 
Objective 

Bacteriological E. Coli (MPN/100 mL) 52000 235   

Bacteriological Fecal Coliform 
(MPN/100 mL) 30000 400   

Conventional Total Dissolved Solids 
(mg/L) 930 500   

Metal Aluminum – Total 10200 1000   
Metal Chromium – Total 18.9   8 
Metal Copper - Total 36.4   12 
Metal Lead – Total 12.6   8 
Metal Mercury – Total 0.162  0.051^ 0.16 
Metal Nickel – Total 20.4   20 
Nutrient Nitrate as N (mg/L) 11.4 10   
Organic PAHs 0.0282   0.0088 
Pesticide 4,4’-DDE 0.128  0.00059^  
Pesticide DDT 0.1895   0.00017 
Blank cells denote no exceedance of a water quality objective. 
“^” – CTR Human Health objective for consumption of organisms only. 
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Table 9-80:  Water Quality Objective Exceedances from the Receiving Water Station W-4 

Classification 
Constituent 

(in µg/L except where 
noted) 

10/16/04 
Result 

L.A. Basin 
Plan Objtv 

CTR FW 
Acute 

Objective 

Ocean Plan 
Daily Max 
Objective 

Bacteriological E. Coli (MPN/100 mL) 20000 235   

Bacteriological Fecal Coliform 
(MPN/100 mL) 30000 400   

Conventional Total Dissolved Solids 
(mg/L) 1500 500   

Metal Chromium – Total 20.6   8 
Metal Copper - Total 26.7   12 
Metal 11.7   8 Lead – Total 
Metal Mercury – Total 0.104  0.051^  
Metal Nickel – Total 21.7   20 
Metal Zinc – Total 88   80 
Nutrient Nitrate as N (mg/L) 23.4 10   

Organic Bis(2-ethylhexyl)-
phthalate 4.57 4  3.5 

Organic PAHs 0.038   0.0088 
Pesticide 4,4’-DDD 0.0337  0.00084^  
Pesticide 4,4’-DDE 0.174  0.00059^  
Pesticide DDT 0.2958   0.00017 
Blank cells denote no exceedance of a water quality objective. 
“^” – CTR Hum

were analyzed in the same manner as the Mass Emission and Receiving Water data. 

The 2004/05 monitorin om Land Use sites (R-1, I-2, A-1) were compared to the Basin 

.  

in 
edances 

 

an Health objective for consumption of organisms only. 
 

9.10.5 Land Use Discharge Analysis 
In order to assess whether or not discharges from the stormwater system are contributing to 
the exceedances of objectives identified in the receiving waters, Land Use discharge data 

g data fr
Plan, CTR, and California Ocean Plan objectives previously described.  Although the Land 
Use stations are not always located in each of the watersheds for which Receiving Water 
samples are collected, the sites were chosen to provide representative data to be used to 
describe the water quality of discharges from urban and agricultural areas in Ventura County
As a result, for this analysis, the Land Use objective exceedances are compared to the 
receiving water objectives exceedances in all watersheds even if they are not specifically 
located in that watershed.  This comparison allows the Stormwater Monitoring Program to 
determine whether certain land use types may be contributing to the objectives exceedances 
receiving waters.  Table 9-81 through Table 9-83 present water quality objective exce
at Land Use sites based on an analysis of the 2004/05 wet weather stormwater monitoring 
data. 
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Table 9-81:  Water Quality Objective Exceedances from the Land Use Station R-1 

Classification 
Constituent 

(in µg/L except where 
noted) 

10/16/04 
Result 

L.A. Basin 
Plan Objtv 

CTR FW 
Acute 

Objective 

Ocean Plan 
Daily Max 
Objective 

Bacteriological E. Coli (MPN/100 mL) 31000 235   

Bacteriological Fecal Coliform 
(MPN/100 mL) 16000 400   

Metal Aluminum – Total 1860 1000   
Metal Copper - Total 21.7   12 
Metal  8.67  Copper - Dissolved 15.2 
Metal Zi  80 nc – Total 126  
Organic B 0.049^  enzo(b)fluoranthene 0.0711  
Organic Benzo(k)fluoranthene 0.0541  0.049^  

Organic Bi
phthalate 4  3.5 s(2-ethylhexyl)- 5.14 

Organic C   hrysene 0.113  0.049^
Organic Indeno(1,2,3-cd)pyrene 0.0599  0.049^  
Organic P   0.0088 AHs 0.6754 
Pesticide 4,  0.00059^  4’-DDE 0.0757 
Pesticide D  0.00017 DT 0.0757  
Blank cells denote n xco e eedance of a water quality objective. 
“^” – CTR Human Health o

 

Table 9-82: 

bjective for consumption of organisms only. 

 Water Quality Objective Exceedances from the Land Use Station I-2 

Classification 
Constituent 

(in µg/L except where 
noted) 

10/16/04 
Result 

L.A. Basin 
Plan Objtv 

CTR FW 
Acute 

Objective 

Ocean Plan 
Daily Max 
Objective 

Bacteriological E. Coli (MPN/100 mL) 288000 235   

Bacteriological Fecal Coliform 
(MPN/100 mL) 50000 400   

Conventiona   l Total Dissolved Solids 
(mg/L) 760 500 

Metal Aluminum – To 2460 1000   tal 
Metal Chromium – To 8.42   8 tal 
Metal Copper - Total 43.5   12 
Metal Zinc – Total 138   80 
Organic Benzo(b)fluoranthene 0.0907  0.049^  
Organic Benzo(k)fluoranthene 0.0851  0.049^  

Organic Bis(2-ethylhexyl)-
phthalate 13.4 4 5.9^ 3.5 

Organic Chrysene 0.103  0.049^  
Organic PAHs 0.6008   0.0088 
Pesticide 4,4’-DDE 0.0819  0.00059^  
Pesticide DDT 0.0819   0.00017 
Blank cells denote no exceedance of a water quality objective. 
“^” – CTR Human Health objective for consumption of organisms only. 
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Table 9-83:  Water Quality Objective Exceedances from the Land Use Station A-1 

Classification 
Constituent 

(in µg/L except where 
noted) 

10/16/04 
Result 

L.A. Basin 
Plan Objtv 

CTR FW 
Acute 

Objective 

Ocean Plan 
Daily Max 
Objective 

Bacteriological E. Coli (MPN/100 mL) 1000 235   

Bacteriological Fecal Coliform 
(MPN/100 mL) 1100 400   

Conventional Total Dissolved Solids 
(mg/L) 860 500   

Metal Aluminum – Total 8630 1000   
Metal Chromium – Total 23.7   8 
Metal Copper - Total 42.1   12 
Metal Lead – Total 10.9   8 
Metal Mercury – Total 0.0621  0.051^  
Metal Nickel – Total 30.7   20 
Metal Zinc – Total 136   80 
Nutrient   Nitrate as N (mg/L) 22.7 10 
Organic PAHs 0.0678   0.0088 
Pesticide 4,4’-DDD 0084^  0.0799  0.0
Pesticide 4,4’-DDE 0.00059^  0.546  
Pesticide DDT  0.00017 1.3362  
Blank cells denote no exceedance of a w r quality objective. ate
“^” – CTR Human Health objective for co mption of organism

 

9.10.6 Potent oblemati
A review of Table 9- hrough Table 9  the following observations: 

9.10.6.1 

nsu s only. 

ial Pr c C s onstituent
-83 es73 t  provid

Bacteriological 

ll Receiving Water and Mass Emission sites recorded concentrations greater than water 
oliform during wet weather events.  Similarly, 

2, and A-1 Land Use sites exceeded bacteriological 

e 

A
quality objectives for E. Coli and Fecal C
stormwater runoff from the R-1, I-
objectives for E. Coli and Fecal Coliform.  Dry weather concentrations of E. Coli were only 
greater than Basin Plan objectives during Event 5 at ME-SCR.  No other bacteriological water 
quality objective exceedances were observed during dry events.  Consistent with previous 
efforts by the Ventura Countywide Stormwater Quality Program (presented most recently th
2002/03 Annual Monitoring Report) bacteria pose a potential problem for water quality 
protection and warrant special efforts by the Program (see Pollutant of Concern Assessment 
below). 

9.10.6.2 Metals 

All Mass Emission and Land Use sites, as well as Receiving Water station W-3, showed 

in 

 

ounty 

ve Ocean Plan 6-Month Median objectives at all Mass Emission 
sites during one or more events.  Total nickel concentrations exceeded Ocean Plan objectives 
during one or more dry events at ME-CC and ME-VR2.  Additionally, Mass Emission station 

concentrations of total aluminum in excess of Basin Plan water quality objectives during wet 
weather events.  Dry weather concentrations of total aluminum were only greater than Bas
Plan objectives during Event 5 at ME-SCR.  This is the second year that aluminum has been 
monitored by the Stormwater Monitoring Program, and the second time that a comparison to
Basin Plan objectives has revealed exceedances for total aluminum.  It should be noted that 
aluminum is found as a ubiquitous natural element in sediments throughout Ventura C
geology (Richard Gossett, CRG Marine Laboratories, Inc., personal communication).  All 
Mass Emission stations also recorded concentrations of cadmium, chromium, copper, lead, 
mercury, nickel, and zinc (all total fractions) above water quality objectives during wet 
weather monitoring.  Dry weather monitoring similarly revealed total chromium and total 
copper concentrations abo
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ME-CC recorded a total cadmium concentration above Basin Plan and Ocean Plan objective
and a dissolved cadmium concentration above the CTR Freshwater Chronic objective during 
dry weather Event 5.  Finally, the CTR Freshwater Chronic objective for total selenium
exceeded at ME-CC during both dry weather events. 

Both Receiving Water sites exhibited exceedances for chromium, copper, lead, mercury, and
nickel (all total fractions) above water quality standards during wet events.  All Lan
stations showed wet weather exceedances for copper and zinc.  Additionally, wet wea
monitoring revealed that the Industrial Land Use station, I-2, recorded an exceedance for 
chromium, and the Agricultural Land Use station, A-1, recorded exceedances for chromiu
lead, mercury, and nickel. 

The Basin Plan total aluminum exceedances notwithstanding, it should be noted that most 
metals exceedances observed during 2004/05 wet and dry weather events were for m
concentrations above Ocean Plan objectives, with the exception of CTR cadmium, mercury,
and selenium exceedances, and some Basin Plan exceedances observed at Mass Emission
stations during the high flows of Event 4 in January 2005, and the dry events of May and 
June, 2005.  It is reasonable to posit that the high flows generated by the large January rainfal
event were

s 

 was 

 
d Use 

ther 

m, 

etals 
 

 

l 
 responsible for streambed and riparian habitat scouring that produced elevated 

concentrations of metals in water quality samples collected from Mass Emission sites during 
Event 4.  Mass Emission site ME-VR and Land Use site R-1 also recorded concentrations 
greater than CTR water quality objectives for dissolved zinc and dissolved copper, 
respectively, during Event 1.  Consistent with the most recent Pollutant of Concern (POC) 
analysis (see 2002/03 Annual Monitoring Report), the runoff contributions of copper, lead, 
and zinc will be analyzed by the Stormwater Management Program in more detail via trend 
analyses, source identification, and potential source control measures (see Pollutant of 
Concern Assessment below).  The Stormwater Monitoring Program will continue to monitor 
for metals at all of its monitoring stations to augment its 12-year metals data set. 

9.10.6.3 Nutrients 

Water quality objective exceedances were recorded for nitrate at one Mass Emission station, 
ME-CC, both Receiving Water stations, and the Agricultural Land Use station, A-1, during 
wet weather monitoring events.  Dry weather nitrate concentrations were greater than Basin 
Plan objectives during Events 5 and 6 at ME-CC.  No other nutrient water quality objective 
exceedances were observed during dry events.  Given that these Basin Plan exceedances 
appear to be an issue more pertinent to agriculture, the Stormwater Monitoring Program will 
continue to monitor for nutrients at these sites to augment the database.  Consistent with the 
most recent Pollutant of Concern (POC) analysis (see 2002/03 Annual Monitoring Report), 
the runoff contributions of nitrogen compounds will be analyzed by the Stormwater 
Management Program in more detail via trend analyses, source identification, and potential 
source control measures (see Pollutant of Concern Assessment below).   

9.10.6.4 Organics 

Organic compound exceedances observed during 2004/05 wet weather events were limited to 
the phthalate compound, Bis(2-ethylhexyl)phthalate, and various polynuclear aromatic 
hydrocarbons (PAHs).  All monitoring stations except for the Receiving Water site, W-3, and 
the Agricultural Land Use site, A-1, recorded exceedances of the Ocean Plan objective for 
Bis(2-ethylhexyl)phthalate (3.5 µg/L), and often also exceeded the Basin Plan (4 µg/L) and 
CTR Human Health objectives (5.9 µg/L) for this constituent.  As mentioned in Section 9.8, 
phthalate compounds originating from plastics are present in the environment at relatively 
high concentrations.  The use of low detection limits achieved by the analytical laboratory 
employed by the Stormwater Monitoring Program to analyze for trace organics has resulted in 
the measurement of phthalate compounds at all monitoring stations in recent years. 
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All monitoring sites recorded concentrations of polynuclear aromatic hydrocarbons (PAHs) 
above the Ocean Plan’s objective for PAH compoundsTP

1
PT during wet weather monitoring 

events.  Additionally, all but the Agricultural Land Use site, A-1, exhibited one or more PAH 
compound (see Footnote 1 for list of constituents) concentrations in excess of CTR Human 
Health water quality objectives.  Dry weather concentrations of PAH compounds were only 
greater than Ocean Plan objectives during Event 6 at ME-CC.  No other organic compound 
water quality objective exceedances were observed during dry events.  The presence of 
individual PAH compounds above CTR objectives during wet weather events (Events 1 – 4) 
at particular monitoring sites are listed below: 

• Benzo(a)anthracene: ME-CC and ME-SCR 

• Benzo(a)pyrene: ME-CC and ME-VR 

• Benzo(b)fluoranthene: ME-CC, ME-SCR, ME-VR, R-1, I-2 

• Benzo(k)fluoranthene: ME-CC, R-1, I-2 

• Chrysene: ME-CC, ME-SCR, ME-VR, R-1, I-2 

• Indeno(1,2,3-cd)pyrene: ME-CC, R-1 

PAHs are found in the combustion products of wood, coal, and internal combustion engines, 
and are ubiquitous in the environment.  Wildfires that burned in the region in recent years 
could also have served as a source of PAH compounds that were measured in water quality 
samples.  With reference to both phthalates and PAHs, the CTR Human Health criteria for 
which these exceedances were observed were based on long-term exposure human health 
protection.  Comparing short-term discharges with the human health criterion is only useful as 
a screening tool and not for assessing the impact of the stormwater discharge on the 
waterbody and compliance with water quality standards. 

9.10.6.5 UPesticides 

Pesticide exceedances observed during 2004/05 wet weather events were limited to Aldrin 
and two DDT-related compounds: 4,4’-DDD and 4,4’-DDE.  The Ocean Plan’s Aldrin 
objective was exceeded at the ME-CC station during Event 4.  All monitoring stations except 
for the Mass Emission site ME-SCR showed an exceedance of the Ocean Plan’s DDT 
compoundTP

2
PT objective.  The one DDT-related compound for which CTR Human Health 

exceedances were recorded at all monitoring sites except for the Mass Emission stations ME-
SCR and ME-VR was the legacy pesticide 4,4’-DDE.  The DDT-related compound, 4,4’- 
DDD, was also detected at concentrations above its CTR Human Health objective at sites 
ME-CC, W-4, and A-1.  No pesticide water quality objective exceedances were observed at 
Mass Emission stations during dry events.  These legacy pesticides are associated with 
Ventura County’s extensive farming history.  These compounds are currently being addressed 
in the Calleguas Creek watershed through the development of a total maximum daily load 
(TMDL).   The Ventura Countywide co-permittees located in the Calleguas Creek watershed 

                                                 
TP

1
PT The California Ocean Plan requires that the concentrations of the following individual PAH constituents be summed 

when comparing discharge concentrations to the Ocean Plan’s 0.0088 µg/L PAH objective: Acenaphthylene, 
Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(g,h,i)perylene, Benzo(k)fluoranthene, 
Chrysene, Dibenz(a,h)anthracene, Fluorene, Indeno(1,2,3-cd)pyrene, Phenanthrene, and Pyrene. 

TP

2
PT The California Ocean Plan requires that the concentrations of the following individual DDT-related compounds be 

summed when comparing discharge concentrations to the Ocean Plan’s 0.00017 µg/L DDT objective: 2,4’-DDD, 2,4’-
DDE, 2,4’-DDT, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT. 
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are actively involved in the TMDL development and its subsequent implementation, and will 
ultimately be responsible for addressing this pesticide through the TMDL. 

910.7 Pollutant of Concern Assessment 
On an annual basis it is important for the co-permittees to review the monitoring data 
generated by the Stormwater Monitoring Program as a means to evaluate the effectiveness of 
the existing Stormwater Management Program and to help direct future resources to the 
appropriate problematic water quality issues.  This year the co-permittees are conducting a 
limited review of the monitoring data to determine whether discernable trends in the 
concentrations of constituents contained in the 2003 Pollutant of Concern (POC) list can be 
identified.  Water quality parameters included in the 2003 POC list are shown in Table 9-84.  
Furthermore, for those constituents contained in the 2003 POC list, the co-permittees will 
identify the likely sources of these constituents and potential management controls to reduce 
their contributions in runoff.  A technical memorandum presenting the trend analysis of 
POCs, a list of potential sources of POCs, and current management practices used to address 
these pollutants is scheduled for completion by late fall 2005. 

Table 9-84:  2003 Pollutant of Concern List 
Rank Pollutant of Concern 

1 Total Nitrogen 
2 Total DDT 
3 Chlorpyrifos 
4 Copper* 
5 Total Coliforms 
6 Ammonia 
7 Zinc* 
8 Lead* 

*Includes both total and dissolved fractions. 
 

9.10.8 Conclusions 
This report summarizes the events of the 2004/05 monitoring season in which the Stormwater 
Monitoring Program met the monitoring requirements of its NPDES permit, and successfully 
collected and analyzed water quality samples from four wet weather storm events and two dry 
weather events.  The Stormwater Monitoring Program subsequently conducted a thorough 
QA/QC evaluation of the environmental and QA/QC results generated from its analysis of 
water quality samples and found the resultant data set to have achieved a 96.5% success rate 
in meeting program data quality objectives.  Overall, the six events monitored during the 
current season produced a high quality data set in terms of the low percentage of qualified 
data, as well as the low reporting levels achieved by all laboratories analyzing the Stormwater 
Monitoring Program’s water quality samples. 

The continued development of high quality monitoring data further augments the Stormwater 
Monitoring Program’s data set and provides a firm foundation for assessing Management 
Program effectiveness.  The results of the 2004/05 monitoring season demonstrated the need 
for continued implementation of the Ventura Countywide Stormwater Quality Management 
Program, especially as it relates to the control and elimination of bacteria.  The exceptionally 
large precipitation events experienced in Ventura County in January 2005 mobilized 
pollutants in stormwater runoff at higher than normal concentrations.  The elevated levels of 
total suspended solids, metals, organics, and pesticides measured during Event 4 are likely the 
result of watershed flushing and streambed and riparian habitat scouring produced by the 
extremely high flows that were observed at Mass Emission stations during the January 7, 
2005, monitoring event. 
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Aquatic toxicity bioassays detected toxicity (defined in the NPDES permit as TUa >1.0) in 
water samples collected during wet weather Event 1 (October 16, 2004) at the Residential 
Land Use site (R-1) and both Receiving Water sites (W-3 and W-4).  Chronic toxicity 
(defined by the Stormwater Monitoring Program as TUc >1.0) was detected in two 
consecutive wet weather samples collected at Mass Emission station ME-VR during Events 1 
and 2.  These exceedances of established toxicity threshold values required the Stormwater 
Monitoring Program to request that the toxicity testing laboratory initiate toxicity 
identification evaluations (TIEs) on all associated samples; however, in all cases the 
laboratory was unable to identify the toxicant(s) because sample toxicity dissipated by the 
time the TIE was initiated.  The inability of the toxicity testing laboratory to identify the 
toxicant(s) through TIEs, presumably from the dissipation of toxic agents from samples, has 
been observed by the Stormwater Monitoring Program in the past, especially in cases where 
TUa and TUc results are slightly greater than 1.0.  EPA scientists, regarded as among the top 
scientists in the nation in performing TIEs, acknowledge that it may be difficult to 
successfully conduct a TIE “when the toxic units of a sample from the Initial Toxicity Test 
using the most sensitive species are <2” (EPA/600/R-96-054).  A chronic and acute TIE 
trigger established at 2 TU (rather than 1 TU) would increase the likelihood that a TIE would 
identify the toxicant(s).  Re-evaluation of the acute and chronic trigger criteria is therefore 
warranted. 
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10.0 Program Evaluation 
Criteria for the evaluation of the Stormwater Quality Management Program are described in 
the SMP.  Generally, Program evaluation is conducted by assessing implementation of 
program elements, program compliance and participation of each Co-permittee. 

As outlined in Chapters 2 through 9, the Co-permittees accomplished the following 

• Stormwater Program budgets were identified for the following reporting 
year 

• Municipal staff were trained in applicable stormwater management program 
areas to increase awareness about stormwater quality management and 
program requirements 

• Permit-required activities were implemented 
• Volunteers were recruited to help improve water quality throughout Ventura 

County 
• Applicable public communities (including residents, businesses, land 

developers and contractors) were targeted for educational outreach on 
stormwater quality management and Program requirements 

10.1 Performance 
 10.1.1 Program Management 

The Principal Co-permittee (VCWPD) continued to carry out the overall management of the 
Stormwater Quality Management Plan: planning implementation and funding of the 
Stormwater Monitoring Plan; and coordination with the RWQCB.  The Storm Water 
Monitoring Report was submitted in accordance with the Permit, in July 2004.  An update 
Monitoring Report that includes the Ventura River Watershed Biological and Physical/Habitat 
Assessment is included in Chapter 9 of this annual report. 

The Co-permittees continued to operate collectively under the Permit in accordance with the 
division of responsibilities described in the Implementation Agreement.  The Implementation 
Agreement was developed specifically to guide activities related to the Ventura Countywide 
Stormwater Quality Management Program.  The Management Committee has the authority to 
modify the Implementation Agreement, when necessary.  The Implementation Agreement 
continues to be an effective mechanism for defining the division of responsibilities amongst 
the Co-permittees. 

Management Committee meetings were well attended with most of the Co-permittees 
attending 100 percent.  While all Co-permittees attended more than 90% of the meetings, ten 
of the twelve Co-permittees met the performance criteria established in the SMP.  There is 
also room for improvement in subcommittee attendance.  Eight out of twelve Co-permittees 
did attend more than 75 percent of the meetings, but only three of the Co-permittees met the 
performance criteria established in the SMP (for more information see Section 2.0).  The Co-
permittees are committed to improving their attendance record next permit year. 

Most of the coordination of the countywide Program is accomplished in the subcommittees.  
This reporting period the five subcommittees contributed to: new countywide stormwater 
public outreach program logo; providing over five million educational outreach contacts 
countywide; countywide SQUIMP training; countywide post-construction BMP Database 
development and coordination; as well as development of Program educational materials. 

The Co-permittees continue to fund their stormwater quality management program efforts 
through a combination of monies generated through the Benefit Assessment Program and 
monies from Co-permittee general funds.  Program funding, while limited this year, will only 
continue to be a growing challenge in future years.  This reporting year, faced with depleting 
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financial resources the Co-permittees agreed to evaluate their programs to identify appropriate 
funding mechanisms to augment current assessments generated through the NPDES Benefit 
Assessment Program.  Last reporting year, a consultant was hired to assess individual Co-
permittee program needs and help identify additional funding mechanisms to support this 
important program.  This work is currently in progress. 

The Co-permittees have all adopted ordinances equivalent to the model stormwater ordinance 
developed in 1997.  These ordinances provide the Co-permittees the authority to implement 
the SMP in their communities. 

The management structure of the Program has been highly successful because it fosters a 
cooperative countywide program, provides clear division of responsibilities amongst the Co-
permittees (Implementation Agreement), defines the decision process for the Program 
(Management Committee), provides framework for developing program materials 
(subcommittees), and provides funding for countywide activities (Benefit Assessment 
Program). 

 10.1.2 Programs for Residents 

Co-permittees made significant efforts this reporting year to assess the countywide outreach 
program and its effectiveness.  After several surveys and focus group work, the Co-permittees 
selected a public relations and marketing firm to help integrate the telephone survey results 
and apply its findings into a comprehensive countywide outreach message and direction.  The 
Co-permittees’ plan is to not only impact immediate awareness of stormwater pollution, but to 
lay a foundation that, over time, can help establish an environmental ethic in Ventura County 
residents that will prevent stormwater pollution at its source.  The Co-permittees plan to 
launch their new outreach media campaign next reporting year. 

In addition, the Co-permittees supplied stormwater quality information to the public and used 
a variety of vehicles to achieve this.  Public outreach efforts focused on mass media outlets 
(including print media, and local radio and TV) and community events.  At the local level, the 
Co-permittees emphasized community events, volunteers programs and school presentations.  
In addition, the Co-permittees have expanded their educational outreach tools this reporting 
year, including the publishing of stormwater related articles in city quarterly newsletters.  In 
total, the Co-permittees achieved over 5.6 million impressions, exceeding permit 
requirements. 

Co-permittees are pleased to report that all permit-required activities (stencil program, access 
point sign posting, identification of staff to serve as public contact for reporting clogged catch 
basin inlets and illicit discharges/dumping) were accomplished with all Co-permittees 
exceeding the performance criteria established in the SMP. 

 10.1.3 Programs for Industrial/Commercial Businesses 

Co-permittees continued to visit industrial and commercial businesses in an effort to discuss 
different ways to implement best management practices (BMPs) and to share educational 
materials with business owners and operators.  The Co-permittees conducted follow-up visits 
to look for improved conditions and implemented enforcement actions when appropriate.  
This reporting year several joint industrial site inspections were conducted with VCWPD and 
the RWQCB to ensure consistency between regulatory agencies in assessment of compliance 
with stormwater requirements. 

Those business activities that have the highest potential to contribute pollutants to the storm 
drain system were targeted this reporting year by the Co-permittees.  The Co-permittees 
sought to provide additional information and guidance to the business community on practical 
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solutions for stormwater pollution prevention in those areas/activities that can be most 
problematic. 

Several Co-permittees implemented innovative programs to further mitigate the potential for 
stormwater pollution.  Both the City of Camarillo and Simi Valley continued to implement 
“stormwater pollution prevention permit programs” in an effort to target businesses known to 
pose a potential threat to water quality.  By “permitting” these business facilities, the Co-
permittees have created an opportunity to educate business owners on stormwater quality and 
better ensure that pollution prevention measures will be incorporated in their daily activities.   

The Industrial/Commercial Business Program is successful because it effectively delivers 
pollution prevention messages to targeted businesses determined by the Co-permittees to 
present a significant threat for contributing pollutants to the storm drain system.  While the 
program emphasizes education, the Co-permittees also take appropriate actions with respect 
to violations and illicit discharges discovered during site visits. 

 10.1.4 Programs for Planning and Land Development 

Co-permittees continue to review planning and land development projects for stormwater 
quality.  Conditions are placed on projects that require potential stormwater quality impacts to 
be mitigated through source and treatment controls.  The Co-permittees conditioned a total of 
416 projects for both source and treatment control measures this reporting year, exceeding the 
performance criteria established in the SMP. 

The Co-permittees continued countywide implementation of the Technical Guidance Manual, 
developed in July 2002 and revised in February 2003, which addresses Permit and SQUIMP 
requirements for new development and redevelopment projects.  This manual provides the 
Co-permittees with a guide for reviewing projects and an approach for selecting appropriate 
BMPs to minimize development impacts on water quality.  This manual is a vital tool that 
assists the Co-permittees and the development community in their efforts to address projects 
in a consistent manner countywide. 

Incorporating controls into development and redevelopment projects at the earliest point in 
the project planning process continues to be emphasized by the Co-permittees.  Implementing 
standard conditions of approval allows the Co-permittees to effectively address water quality 
concerns early in the process, providing developers the ability to incorporate stormwater 
quality controls in the overall project site.  This aggressive approach of early review and 
project conditioning is highly effective in mitigating water quality impacts, resulting in a 
comprehensive program. 

The Co-permittees and the RWQCB have finalized designations of Environmentally Sensitive 
Areas (ESAs) throughout Ventura County.  In addition, the Co-permittees created a 
countywide map depicting these areas and made it available to all interested parties. 

During this reporting period, the Co-permittees emphasized education of the development 
community by making over 3000 contacts to development community representatives through 
public communication efforts (counter assistance, phone conservations/discussions, etc.), 
professional society presentations, community group presentations, workshops/seminars and 
educational outreach materials. 

After two years of study, the Co-permittees completed the Urban Stream Erosion Prevention 
Report (USEP).  The study’s results allowed the Co-permittees to re-evaluate the use of the 
information available from the model on flow-duration flow velocity distributions, bed/bank 
shear stress calculations, etc. for assessing flood control facilities, streambed/bank protection 
efforts and urbanization impacts.  Most significantly, the study assisted the Co-permittees in 
determining that the interim peak flow criteria for designing BMPs for projects subject to 
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SQUIMP requirements originally included in the Technical Guidance Manual is the most 
appropriate. 

 10.1.5 Programs for Construction Sites 

Co-permittees continue to implement an effective construction program, which includes the 
review and assessment of Storm Water Pollution Control Plans (SWPCPs), the inspection of 
construction sites using a standard checklist, proof of filing a Notice of Intent (NOI) for 
projects subject to the General Construction Permit prior to issuing a grading permit, and 
employee training regarding stormwater quality management.  In addition, the Co-permittees 
have made concerted efforts to educate and inform the construction community about permit 
requirements via pre-construction meetings and inspections, the program’s website, 
community outreach efforts, print media and other outreach efforts.  Education continues to 
be an indispensable tool that all Co-permittees stress as part of this program. 

Co-permittees continue to implement an aggressive inspection program of construction 
projects countywide.  During inspections, Co-permittees continue to emphasize effective 
erosion and sediment control.  If problems are encountered, Co-permittees work with 
contractors to resolve problems or irregularities.  When necessary or appropriate, problems 
may be referred to the RWQCB.  This reporting year several joint construction site 
inspections were also conducted with VCWPD and the RWQCB to ensure consistency 
between regulatory agencies in assessment of compliance with stormwater requirements. 

The Program for Construction Sites has been extremely effective due to countywide 
utilization of education, inspection and enforcement tools.  Education materials and 
stormwater information is provided when applicants apply for grading permits, during 
workshops sponsored by the program and during inspections.  Although education is a long-
term approach that may yield some immediate rewards, the Co-permittees strongly believe 
that it is an effective tool to obtaining compliance.  Education increases awareness of the 
water quality benefits of permit compliance and more significantly can reveal the benefit of 
compliance on fiscal costs of construction.  Preventing erosion has both costs saving benefits 
as well eliminating the costs associated with enforcement actions. 

 10.1.6 Programs for Public Agency Activities 

The Co-permittees continue to regularly clean drainage facilities and roadways prior to the 
wet season and year-round as required.  14,079 tons of debris was removed from drainage 
facilities (catch basin inlets, channels/ditches and detention/retention basins) this reporting 
year countywide.  The removal of this material was essential to preventing its discharge to the 
storm drain system, thus mitigating impacts on water quality. 

In addition, the Co-permittees inspected designated municipal corporate yards to assess 
current BMP implementation.  During the 2002-03 reporting year, all of the Co-permittees’ 
corporate yards were audited by the RWQCB will assistance from TetraTech, Inc., to ensure 
proper implementation of a SWPCP and source control BMPs.  Co-permittees were required 
to submit a Compliance Schedule for correcting any noted deficiencies.  All of the Co-
permittees were in compliance with the schedule set by the RWQCB and continue to refine 
their SWPCP implementation through their annual corporate yard inspections. 

After the adoption of the new Aquatic Pesticide Permit in May 2004, VCWPD responded by 
filing a Notice of Intent (NOI) to seek coverage under the permit.  Furthermore, VCWPD 
submitted an Aquatic Pesticide Application Plan (APAP) to the RWQCB during 2002-03 
reporting year, per the requirements of the updated General Permit.  Implementation of the 
water quality monitoring program detailed in the APAP was implemented during the 2003-04 
reporting period. 
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 10.1.7 Programs for Illicit Discharges/Illegal Connections 

The Co-permittees continue to respond to illicit discharge reports and ensure discharges are 
terminated, cleaned up and/or perform follow-up education.  In addition, this reporting year, 
the Co-permittees targeted those communities (residential, construction sites, and 
industrial/commercial facilities) that have traditionally presented a problem for permit 
enforcement and ordinance prohibitions for additional educational outreach.  These 
communities were targeted for workshops, educational mailings, and additional conditions on 
business licenses.  In addition, some Co-permittees have simply prohibited certain activities 
within their jurisdiction. 

This program is effective where all of reported illicit discharge incidents were responded to 
and when appropriate were cleaned up and terminated, or referred to the appropriate agency.  
The number of reported incidents is a testament to the success of the Co-permittees’ education 
and outreach efforts: the high level of reports that were actual illicit discharges (93%) 
indicates a high level of public awareness and thus provides the Co-permittees an opportunity 
to respond positively to these incidents. 

 10.1.8 Water Quality and Monitoring Program 

The SMP establishes implementation of Program elements, which are likely to lead to 
stormwater quality improvements.  Water quality results of the monitoring program with 
pollutant loads for this reporting year are presented in Section 9.  Last reporting year the 
Stormwater Monitoring Program implemented a new water quality database to further 
expedite, standardize and enhance the Stormwater Monitoring Program’s data management 
and data analysis activities.  Key attributes include semi-automated QA/QC evaluation, 
automated comparison of the Stormwater Monitoring Program’s data to water quality 
objectives and a wide array of hard copy and electronic data reporting features.  The new 
database has allowed the Stormwater Monitoring Program to improve its overall data 
management effort by providing staff with a robust data management tool for the storage, 
analysis and reporting of stormwater monitoring data. 

As a means of improving the detection capability of various constituents found in the water 
quality samples collected by the VCWPD, the Stormwater Monitoring Program employed the 
services of CRG Marine Laboratories, Inc. (CRG) at the beginning of the 2003/04 monitoring 
year.  CRG is an ELAP (Environmental Laboratory Accreditation Program) accredited 
laboratory known for its ability to measure analytes at concentrations much lower than most 
water quality laboratories. 

The purpose of stormwater monitoring is to characterize water quality conditions that can be 
used to assess water quality improvements and to help direct the stormwater management 
program.  Mass loadings were calculated to track water quality conditions in the County.  
Analysis of the data is needed in order to provide a comparison with water quality objectives 
identify any pollutants or sources that may be problematic in the County.  This approach 
identifies those pollutants that exceed water quality objectives established in the California 
Toxics Rule and Basin Plan. 

It should be recognized that some of the objectives are not directly applicable to stormwater 
discharges.  For example, the Basin Plan includes objectives for water bodies designated as 
Municipal Drinking Water Supplies, but none of the water bodies from which samples were 
collected contain this designated use.  So although all of the plans are used for comparison to 
evaluate possible impacts from stormwater runoff, many of the objectives used are not 
directly applicable to inland discharges of storm water in Ventura County. 

Regardless of these circumstances, the monitoring data did allow the Co-permittees to make 
some general statements about water quality trends within Ventura County.  When comparing 
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monitoring data to a water quality objective, all available data (1993 to present) was used.  
Elevated pollutant concentrations were observed at all monitoring sites during one or more 
monitored wet weather storm events, as well as at all Mass Emission sites during one or more 
dry weather events. 

However, the data also indicates that the number of detected organic constituents have 
decreased significantly since the Program was implemented.  More importantly, an analysis of 
Pollutants of Concern (POCs) shows Sediment/TSS (identified as POC in 1998) is no longer 
listed as a pollutant of concern.  This improvement speaks volumes about the efforts of the 
Co-permittees to decrease sediment contributions from construction sites to stormwater 
runoff.  In addition, Mercury and PAHs are no longer top-ranked POCs.  As the Program 
evolves over time, the Co-permittees expect to continue to make progress in limiting 
stormwater pollution.  For more detailed information regarding the Monitoring Program see 
Section 9. 

10.2 Dated Permit Requirements 
Several permit requirements were scheduled to be completed this reporting year.  The 
following is a list of the requirements and their status: 

• The Co-permittees performed a self-audit to verify implementation of the 
SMP through January 1 and reported the results of the self-audit to the 
Principal Co-permittee by February 1, 2005 

• The Stormwater Monitoring Report was submitted in July 2005 
• VCWPD filed a Notice of Intent (NOI) to seek coverage under the revised 

Aquatic Pesticide Permit, which was adopted in May 2004.  Furthermore, 
per the requirements of the revised permit, VCWPD implemented the 
Aquatic Pesticide Application Plan (APAP) 

• Co-permittees inspected designated Co-permittee corporate yards by permit 
deadline to determine if the site-specific SWPCP is adequately implemented 

• Staff training requirements were completed by the permit deadline and Co-
permittees continue to train staff in an on-going basis 

10.3 Program Assessment 
The programs developed under the SMP are evaluated for their effectiveness at regular 
intervals.  Generally, program evaluation is conducted by assessing implementation of 
program elements, which are likely to improve water quality. 

Programs described in the SMP include a list of implementation activities that Co-permittees 
follow and most have associated performance criteria.  While the permit standard continues to 
be the MEP, the performance criteria established in the SMP is considered to be the minimum 
level of implementation that each Co-permittee must achieve to conduct an effective program.  
As outlined above, the majority of Co-permittees met or exceeded the performance criteria 
established for each program. 

 10.3.1 Countywide Program Achievements 

Many of the goals and objectives of the Program have been realized.  Program 
accomplishments include increased public awareness of stormwater quality issues, multi-
agency coordination of stormwater quality management measures and establishment of 
working relationships with stakeholders in watershed management. 

In addition to developing and implementing permit-required programs, the Co-permittees 
continue to participate in the following programs, which compliment the NPDES program 
prescribed in the Clean Water Act: 
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• Oxnard City Corps Storm Drain Keeper Program 
• SCCWRP participation 
• Santa Clara River Enhancement and Management Plan and TMDL efforts 
• Calleguas Creek Watershed Management Plan and TMDL efforts 
• Hillside Erosion Control Ordinance (HECO Program) 
• Aquatic Pesticide NPDES Permit 
• Alternative Weed Management 

Although these projects go beyond the Co-permittees’ permit requirements, they are part of 
the overall effort of the Co-permittees to develop and implement effective programs that will 
further permit-required efforts to improve water quality countywide.  These programs 
compliment the Program in addition to implementing watershed management efforts. 

The Program continues to be highly successful because it fosters a cooperative countywide 
program, provides clear division of responsibilities amongst the Co-permittees, defines the 
decision process for the Program, provides the framework for developing program materials 
and provides funding for countywide activities. 

  10.3.1.a Oxnard City Corps Storm Drain Keeper Program 

In December 2001, VCWPD successfully applied for a Supplemental Environmental Project 
(SEP) grant to form a Storm Drain Keeper Program.  This program brought together Oxnard 
City Corps volunteers, the cities of Oxnard, Port Hueneme, the Ventura County Harbor 
Department and VCWPD to address water quality concerns in the Oxnard West, “J” Street 
and Oxnard Industrial drains located within the City of Oxnard, California.  The Oxnard City 
Corps is a program that seeks at-risk youth within Oxnard from the ages of 14 to 21 and 
provides them with needed job skills. 

Money from the SEP funds went to the Oxnard City Corps to pay for teens to help protect the 
Channel Islands Harbor [303(d)-listed water body], Ormond Beach, and the Ormond Beach 
Wetlands by patrolling and cleaning the Oxnard West, “J” Street and Oxnard Industrial storm 
drains.  Workers inspected drains and used existing equipment from City Corps (hand tools, 
vacuums, and boom trucks) to remove trash, vegetation, sediment and graffiti.  In recognition 
of the potential adverse impact to these waterbodies, City Corps members did not use any 
herbicides, pesticides or chemicals in the course of their work. 

Additionally, City Corps members met with staff with VCWPD, City of Oxnard, City of Port 
Hueneme, and Ventura County Harbor Department on a monthly basis for safety, technical 
and educational training.  They learned about stormwater pollution and prevention measures. 

As they become more educated, they became mentors within their own communities, thus 
educating friends, family and other community members about important environmentally 
issues.  This project was a huge success, removing over nine tons of trash and debris from the 
channels and highlighted the impact that agencies working together can have on the 
community and on our most important asset, our youth. 

Due to the enormous success of this program, VCWPD decided to fund the program for a 
further six months.  Since that time the City of Oxnard has taken over the funding of this 
important and beneficial program.  To this day, City Corps participants help their local 
community in providing a cleaner, safer environment for their neighbors and friends. 
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10.3.1.b Southern California Coast Water Research Project (SCCWRP) 
Participation 

In February 2003, the Southern California Coastal Water Research Project (SCCWRP) invited 
VCWPD to become an Associate Member and represent the countywide stormwater program.  
Historically, VCWPD interacted with SCCWRP on a project-specific basis and as a signatory 
to a memorandum of agreement to develop a regional stormwater research agenda.  The 
opportunity to expand and formalize this relationship was seen as a wonderful opportunity to 
work with a leading environmental research organization, which emphasizes scientific-based 
management strategies for protecting the southern California coastal environment. 

In addition to participating as an Associate member and attending quarterly Commission 
meetings and the Technical Advisory Group, VCWPD is participating in several SCCWRP 
research projects.  These projects will be instructive for the Program, as they will create 
conceptual models and develop or improve assessment tools for identifying receiving water 
impacts.  These projects will produce the necessary groundwork for comprehensive and 
region-wide stormwater monitoring and an action plan that will focus on high-priority water 
quality problems.  In addition, VCWPD’s participation with SCCWRP will improve the 
Program’s technical knowledge and their ability to successfully ascertain water quality 
impacts countywide. 

VCWPD has been involved with a number of SCCWRP projects, including the following: 

NATURAL LOADING STUDY 

SCCWRP has begun initiation of a Natural Loading Study, which will include monitoring 
sites located in Ventura County.  The goal of this project is to characterize the flow, algae, 
benthic macroinvertebrates, suspended solids, organic carbon, nutrients, metals, and bacteria 
from natural landscapes and relate these to watershed properties such as geology, soils and 
vegetative cover.  The objective is to evaluate water quality contributions and properties of 
stream reaches in undeveloped catchments throughout the greater Los Angeles/Ventura areas.  
Ultimately, this project will provide a characterization of natural baseline loadings associated 
with specific geologic settings and natural land cover/habitat types that will assist 
environmental managers with load allocations and setting appropriate numeric targets. 

The need for this study has been driven by the fact that data on potential pollutant 
contributions of potential pollutants from undeveloped lands during both wet and dry weather 
are lacking.  Managers are forced to use data from other parts of the country or anecdotal data 
from previous time periods as an estimate of natural contributions.  This is especially evident 
in situations where a total maximum daily load (TMDL) is required.  Without information on 
natural contributions, TMDLs may be developed with inefficient or overly stringent waste 
load allocations needed to meet numeric targets. 

This is the second year of the four-year project.  The first year focused on coordination with 
stakeholders, compilation of existing data, creation of the study design, and identification of 
study sites.  Dry and wet weather sampling was also initiated.  This past reporting period, a 
total of fourteen wet weather-sampling events were completed.  The fourteen site-events 
included four sites in Ventura County, five in Los Angeles County, four in Orange County 
and one in San Diego County.  Ten watersheds are represented by these site-events. 

THE STORMWATER MONITORING CONSORTIUM: DEVELOPMENT OF A MODEL 
STORMWATER MONITORING PROGRAM FOR SOUTHERN CALIFORNIA 

VCWPD is an active member of the Stormwater Monitoring Coalition (SMC), which is an 
SCCWRP-developed consortium of each of the Principal Stormwater NPDES Permittees in 
the Southern California Bight (SCB).  The goal of SMC is to interact cooperatively to resolve 
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important stormwater-related problems at regional scales.  Collectively, they will be able to 
address management questions that cross local political boundaries and agency jurisdictions.  
The key focus of the management questions will be to develop improved methodologies and 
assessment tools to more effectively understand urban municipal stormwater and non-
stormwater (anthropogenic) impacts to receiving waters. 

Amongst the SCCWRP projects that SMC has been involved with is the development of a 
common, or “model” stormwater monitoring program that would be extremely beneficial for 
development of a monitoring infrastructure within the region.  The goal is to create a basic 
blueprint for a monitoring program that is focused on effectively answering management 
questions of interest.  The blueprint monitoring design, modified for site-specific issues, will 
be adopted by each of the regulatory agencies, thereby maintaining comparability and equity 
among permittees.  Moreover, the commonality will ensure the ability to share data, 
collaborate on monitoring designs to increase efficiency, while at the same time improving 
overall quality.  This is the second year of a two-year project. 

10.3.1.c Santa Clara River Enhancement and Management Plan and TMDL 
efforts 

As far back as 1991, it was apparent to various agencies within the Santa Clara River 
Watershed that a plan to manage the river and its resources was needed.  In 1991, a group of 
various agencies including the cities of Fillmore and San Buenaventura (Co-permittees) and 
VCWPD (Principal Co-permittee) formed a Steering Committee to coordinate a management 
plan for the river.  The resulting Santa Clara River Enhancement and Management Plan 
(SCREMP) is unique in that it has been developed as a set of policies and programs that 
promotes the preservation, enhancement and sustainability of the physical, biological and 
economic resources within the 500-year floodplain. 

The Co-permittees participation in part was instrumental in assuring that key water quality 
issues were properly identified and addressed.  The history of working together has provided 
the Co-permittees the structure and experience necessary to make such a large project like 
SCREMP productive.  The Co-permittees were able to provide guidance and insight on 
known methods for coordinating preservation and enhancement programs to the other 
stakeholders and as such was vital to the overall success of the plan. 

In addition, VCWPD has participated with other local, state and federal representatives in the 
development of total maximum daily loads (TMDL) for the Santa Clara River.  Last reporting 
year, VCWPD and several Co-permittees in conjunction with the RWQCB and Los Angeles 
County Public Works Agency began development of a workplan to determine what if any 
nutrient contribution to the watershed is caused by stormwater runoff.  This work is ongoing. 
This progressive approach by the Co-permittees to a traditionally Publicly Owned Treatment 
Wastewater (POTW) and agricultural problem is to be commended. 

10.3.1.d Calleguas Creek Watershed Management Plan and TMDL efforts 

Since 1998, VCWPD in coordination with other stakeholder agencies within the Calleguas 
Creek Watershed, has participated in several studies to characterize water quality of the creek 
and clarify dischargers’ contributions to the quality of surface water and groundwater.  These 
studies were developed in response to growing concerns of the impact to water quality from 
major point source discharges in the watershed.  The study included a Coordinated Water 
Quality Monitoring Program (CMP), consisting of a surface water and groundwater elements. 

The CMP resulted in the collection of discharge and receiving water quality data necessary to 
provide information for the development of a Calleguas Creek Watershed Management Plan 
(WMP). 
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During the 2002-03 reporting period, watershed stakeholders formed a Joint Powers Authority 
(JPA) to address how the watershed may meet Total Maximum Daily Load (TMDL) 
requirements through a coordinated watershed wide-approach to improve water quality 
through a comprehensive group of actions.  These actions include a series of work plans 
designed to address the surface water quality impairments in the watershed.  Each work plan 
focuses on groups of similar constituents related to the water quality impairment.  
Accompanying the TMDL work plans are a plan to administer the work plans and to assure 
broad public involvement in the process. 

This plan is the first of its kind on a very complex watershed and will include overall 
watershed management actions, which will contribute to water quality maintenance and 
improvement.  The WMP and TMDL efforts by VCWPD, participating Co-permittees and 
other watershed stakeholders are to be commended, as they require water quality solutions to 
rely on coordinated actions between a variety of distinct interest groups. 

10.3.1.e Hillside Erosion Control Ordinance (HECO Program) 

NPDES programs have historically exempted agriculture from obtaining stormwater permits.  
However, agricultural activities have long been recognized as having the potential to 
negatively impact water quality and increase erosion rates.  In an effort to address these 
concerns, VCWPD has partnered with the Ventura County Resource Conservation District 
(VCRCD) and the County of Ventura to develop and implement the Hillside Erosion Control 
Ordinance Program (HECO).  Established in 1989, HECO requires that new agricultural 
developments in critical erosion hazard areas (countywide) must develop and implement a 
Hillside Erosion Control Plan.  The plan is subject to approval by VCRCD and VCWPD 
before work may begin. 

VCRCD’s primary role is planning, review and certifying compliance with the HECO plan, 
while any enforcement is done by the appropriate Ventura County Agency.  This program has 
been a huge success with a total of 637 acres developed under the review of VCRCD, 
VCWPD and the County of Ventura.  During the past five years there has been twenty (20) 
HECO applications for a total of 227 acres.  Based on the Universal Soil Loss Equation 
(USLE), the soil loss before implementation of the HECO program was 63 tons/acre/year.  
Since implementation of HECO, soil loss has been reduced to 1.8 tons/acre/year.  The strong 
teamwork of VCRCD, VCWPD and the County of Ventura remains committed to the high 
priority of reducing erosion and improving water quality. 

10.3.1.f Aquatic Pesticide NPDES Permit 

In March 2001, the Ninth Circuit Court of Appeals determined that discharges of pollutants 
from the use of aquatic pesticides to waters of the United States requires coverage under a 
NPDES permit.  Coverage under this General Permit is for public entities that discharge 
pollutants to water bodies associated with the application of aquatic pesticides for resource or 
pest management.  This permit is required regardless if the public entity is already covered by 
a municipal NPDES permit. 

An updated version of the Aquatic Pesticide General Permit was adopted in May 2004, after 
which VCWPD filed an NOI to seek coverage under the new permit.  Furthermore, VCWPD 
submitted an Aquatic Pesticide Application Plan (APAP) to the RWQCB in July 2004, and 
implemented the water quality monitoring program detailed in the plan during the 2004-05 
aquatic pesticide application season. 

10.3.1.g Alternative Weed Management 

The requirement for a General Permit for aquatic pesticide applications prompted many of the 
Co-permittees to review and evaluate their current maintenance activities for maintaining their 
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drainage systems.  Several Co-permittees attended one of the several seminars hosted by the 
Ventura County Environmental and Energy Resources Department (EERD) on Integrated Pest 
Management (IPM) approach to weed management.  These seminars provided the Co-
permittees alternative less toxic approached to weed control.  Some of the Co-permittees 
found that they could incorporate these strategies with only minor modifications to their 
maintenance activities. 

With increasing regulations on the use of pesticides and the growing awareness of 
environmental impacts from pesticide use, the Co-permittees will continue to explore 
alternatives and implement BMPs to mitigate their impacts on the local ecosystem.  The Co-
permittees forward, progressive approach is praiseworthy. 

 10.3.2 Program Activities for 2005-06 Reporting Period 

Co-permittees will continue to implement the SMP, Program Management will include the 
management of the Benefit Assessment Program, implementation of the Stormwater 
Monitoring Program, reporting, meeting preparation and attendance for committees and 
subcommittees, production and distribution of materials for countywide program 
implementation, data management and management of consultant contracts. 

Co-permittees will implement programs and measures in order to achieve performance goals 
established in the SMP for the following areas: 

• Program for Residents 

• Program for Industrial/Commercial Businesses 

• Program for Planning and Land Development 

• Program for Construction Sites 

• Program for Public Agency Activities 

• Program for Illicit Discharge/Illegal Connections 

Data collection and compliance with monitoring requirements will continue to be a priority to 
allow future analysis of trends, land use contributions, pollutant source identification, BMP 
effectiveness and impacts on beneficial uses.  The next Annual Stormwater Report will be 
submitted by October 1, 2006 (or otherwise directed by the RWQCB).  Stormwater 
monitoring activities will continue and a Stormwater Monitoring Report will be submitted by 
July 15, 2006 (or otherwise directed by the RWQCB). 

Under Program for Residents, the Co-permittees will launch their new public outreach media 
campaign, and continue to label or mark curb inlets and maintain signs posted at designated 
access points to creeks and channels, which discourage illegal dumping.  Co-permittees will 
use their new media campaign to provide, at a minimum, 2.1 million impressions on the 
general public next reporting year. 

Under Program for Industrial/Commercial Businesses, Co-permittees will continue to 
implement an educational site visit/inspection program of automobile service, food service 
and industrial facilities potentially subject to the General Industrial Permit.  Co-permittees 
will distribute educational material during site visits/inspections. 

Under Program for Planning and Land Development, Co-permittees will continue to 
implement the Technical Guidance Manual to review and condition permit-required projects.  
Co-permittees will also continue their efforts to modify their databases to track BMPs, 
installation, maintenance and performance. 
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Under Program for Construction Sites, Co-permittees will continue to perform annual 
inspections of construction sites to determine if SWPCPs are adequately implemented.  In 
addition, the Co-permittees will continue construction community outreach efforts, including 
conducting a Joint Construction Training workshop with the RWQCB. 

Under Program for Public Agency Activities, Co-permittees will continue to perform annual 
inspections of designated corporation yards for SWPCP implementation.  In addition, the Co-
permittees will continue to explore new ways to incorporate BMPs into their daily activities to 
further mitigate their impact on water quality. 

Under Program for Illicit Discharges/Illegal Connections, Co-permittees will respond to 
reported illicit discharge/dumping events and either resolve the issue, including clean 
up/follow-up investigation/perform educational outreach or refer the incident to the 
appropriate responsible agency.  Co-permittees will continue to eliminate illegal connections 
as they are reported or discovered during inspections of the storm drain system during routine 
maintenance activities. 

The Co-permittees will follow the Monitoring and Reporting Program of the NPDES Permit 
CAS0004002 and CI 7388.  The following monitoring elements will be performed during the 
2005/2006 monitoring year. 

• Land use characterization monitoring 

• Receiving water and watershed characterization monitoring 

• Watershed studies 

• Bioassessment monitoring 

• Mass emission monitoring 
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