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Executive Summary 
The Carlsbad Watershed Management Area (WMA) Water Quality Improvement Plan (WQIP) was 
prepared by the Cities of Carlsbad, Encinitas, Escondido, Oceanside, San Marcos, Solana Beach, Vista, and 
ǘƘŜ /ƻǳƴǘȅ ƻŦ {ŀƴ 5ƛŜƎƻ ǘƻ ƘŜƭǇ ƎǳƛŘŜ ǘƘŜ wŜǎǇƻƴǎƛōƭŜ !ƎŜƴŎƛŜǎΩ όw!ǎύ WǳǊƛǎŘƛŎǘƛƻƴŀƭ wǳƴƻŦŦ aŀƴŀƎŜƳŜƴǘ 
Programs (JRMPs) towards achieving improved water quality in Municipal Separate Storm Sewer Systems 
(MS4) discharges and other receiving waters. As a result, one of the most important goals of the WQIP is 
to assist the RAs in establishing and implementing priorities, goals and strategies for their individual JRMPs 
to make improvements to the overall water quality within the WMA. This establishes the WQIP as the 
overarching plan that each RA will use to develop and implement their jurisdictional programs. RAǎΩ Wwatǎ 
contain the strategies, standards and protocols by which each RA will implement their individual program 
in response to the priorities and goals established within the WQIP. Through the WQIP, the RAs are looking 
to foster the interconnectivity to improve the overall water quality in their receiving water bodies. 

Regulatory Context 
In May 2013, the San Diego Regional Water Quality Control Board (RWQCB) adopted Order R9-2013-0001 
ς National Pollutant Discharge Elimination System Permit and Waste Discharge Requirements for 
Discharges from the Municipal Separate Storm Sewer Systems (MS4) Draining the Watersheds within the 
San Diego region. The Permit requires that owners of storm drain systems, municipal agencies or RAs 
implement management programs, to limit discharges of non-storm water runoff, and pollutants1 from 
the storm drain systems. Concurrently, the Permit requires RAs in each of the ǊŜƎƛƻƴΩǎ ǿŀǘŜǊǎƘŜŘǎ ǘƻ 
develop WQIPs. The Carlsbad WMA WQIP was developed in response to the 2013 PermitΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 
 

The 2013 Permit is primarily focused on watershed-based program planning and program outcomes, 
thereby allowing each jurisdiction the power to focus their own resources ǘƻ άŜŦŦŜŎǘƛǾŜƭȅ ǇǊƻƘƛōƛǘ ƴƻƴ-
ǎǘƻǊƳ ǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜǎ ǘƻ ƛǘǎ a{пΣ ǊŜŘǳŎŜ Ǉƻƭƭǳǘŀƴǘǎ ƛƴ ǎǘƻǊƳ ǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜǎ ŦǊƻƳ ƛǘǎ a{пΧŀƴŘ ŀŎƘƛŜǾŜ 
thŜ ƛƴǘŜǊƛƳ ŀƴŘ Ŧƛƴŀƭ ƴǳƳŜǊƛŎ ƎƻŀƭǎΧέ Furthermore, the Permit also states that, άwhere appropriate, 
Watershed Management Areas may be separated into sub watersheds to focus water quality prioritization 
and jurisdictional runoff management program implementation efforts by receiving waterέ This approach 
represents a paradigm shift from previous Permits that led jurisdictions to essentially implement the same 
activities at the same frequencies (throughout their jurisdictions), with little to no regard for prioritizing 
water quality conditions and sources of pollutants that occurred within their jurisdictions.  
 

The Permit places a greater emphasis on adaptive management, whereby information from program 
implementation and monitoring will be used to adapt the WQIP, so that it becomes more effective in 
achieving water quality improvements. This employs a five-year cycle of adaptive management that 
includes planning, implementation and assessment phases that rely upon one another for information to 
ƛƳǇǊƻǾŜ ǘƘŜ ǇƭŀƴΩǎ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ƻǾŜǊŀƭƭ ŜŦŦŜŎǘƛǾŜƴŜǎǎΦ  

Location 
The Carlsbad WMA covers approximately 211 square miles in area and is formed by a group of six (6) 
individual watersheds in northern San Diego County.  The RAs within the Carlsbad Watershed 
Management Area include the following eight (8) agencies: 

¶ City of Carlsbad ¶ City of Encinitas 

¶ City of Escondido ¶ City of Oceanside 

¶ City of San Marcos ¶ City of Solana Beach 

¶ City of Vista ¶ County of San Diego 

                                                           
1
The use herein of the terms "pollutant(s)" and "pollution" should not be construed as an admission by the Responsible Agencies 

that the substances referenced herein constitute "pollutants" as that term is used in the context of liability insurance "pollution" 
exclusions as construed by California insurance law. 
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Figure ES-1 shows the six (6) major watersheds that make up the Carlsbad WMA. Each watershed or 
hydrologic area (HA) has specific characteristics that distinguish it from the others including draining to 
separate receiving water bodies.  While all of the HAs form part of the Carlsbad WMA, they are all 
hydrologically disconnected with distinct creek systems that drain to separate watershed outlets.  For 
ease of prioritization, goal setting and resulting program implementation, discussions are separated by 
HAs in this WQIP. The HAs are as follows: Loma Alta, Buena Vista Creek, Agua Hedionda, Encinas, San 
Marcos Creek, and Escondido Creek.  
 

 
Figure ES-1: Carlsbad Watershed Management Area 

WQIP Development Process 
The WQIP was developed over a two-year period after the MS4 Permit was adopted in May 2013. The 
development process set phased benchmarks for the development and submittal of the components of 
the WQIP. Phase 1 focused on the priority water quality conditions and identification of highest priority 
water quality conditions (HPWQCs). Phase 2 focused on the identification of water quality numeric goals 
and schedules for achieving the goals, as well as selection of water quality improvement strategies to 
address the sources of pollutants contributing to the Highest and Priority Water Quality Conditions 
(PWQCs). Phase 3 of the process included the development of the monitoring and assessment program ς 
both of which are integral to the WQIP iterative process. 
 

During the two-year development process, the public participation process became a critical component. 
The WQIP process relied heavily on an active public participation (more than in previous MS4 Permit-
related water quality planning processes); the process included these four primary components: 

¶ Public Input in Response to Calls for Data 
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¶ Public Workshops 

¶ Water Quality Improvement Consultation Panel, and 

¶ RWQCB Public Comment Periods. 
 

The RAs also held two public workshops to inform the public of the WQIP process and solicit input for 
water quality conditions; sources contributing to water quality conditions; strategies to address the 
sources; numeric goals and associated schedules. As a result of the solicitations, the general public 
provided a variety of data and information for consideration in the planning process. 
 

The RAs selected a Water Quality Improvement Consultation Panel (WQICP) from interested candidates; 
ǘƘŜ ƛƴǘŜƴǘ ƻŦ ǿƘƛŎƘ ǿŀǎ ǘƻ ǇǊƻǾƛŘŜ ŀ ΨǎƻǳƴŘƛƴƎ ōƻŀǊŘΩ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇŜŘ Ǉƭŀƴ ŜƭŜƳŜƴǘǎΦ {ŜǊǾƛƴƎ ƻƴ ǘƘŜ 
WQICP required familiarity with the MS4 permit, water quality issues, and a familiarity with the vast and 
diverse Carlsbad WMA. The WQICP members include: 
 

Table ES-1: Carlsbad WMA Water Quality Improvement Consultation Panel 

Name Representing Status 

Ms. Laurie Walsh RWQCB Primary 

Mr. Eric Becker RWQCB Alternate 

Mr. Gregory McBain Environmental Community Primary 

Mr. Brad Roth (replaced Mr. Doug Gibson)  Environmental Community Alternate 

Mr. Steve Gruber Development Community Primary 

Mr. Tory Walker Development Community Alternate 
 

The WQIP will be implemented through the effective period of the 2013 Permit ς anticipated to be 
sometime in mid-2018. The RWQCB has indicated that the next permit to be adopted in 2018 will be 
substantially the same as the current permit. The intention of the RWQCB is to allow the long-term process 
of the WQIP implementation to mature rather than redirecting the RAsΩ ǇǊƻƎǊŀƳǎ ŀŦǘŜǊ ƻƴƭȅ ǎŜǾŜǊŀƭ ȅŜŀǊǎ 
of implementation ς another significant change from previous permitting processes. 
 

The steps taken in developing the WQIP included identifying: 

¶ Prioritized water quality conditions, where sufficient data is available for each HA within the 
Carlsbad WMA. From this list of prioritized water quality conditions, the HPWQCs for each HA 
were identified.  

¶ Those sources that are most likely to contribute (having the greatest threat to water quality) to 
the HPWQC for each identified condition.  

¶ A list of potential water quality improvement strategies that RAs can select for implementation, 
either jurisdictionally or in cooperation with other RAs or entities, with the goal of improving 
water quality.  

¶ Areas of focus where numeric goals will be established and strategies implemented to improve 
water quality. 

¶ Numeric goals and schedules for improvements to water quality and water quality conditions. 

¶ Water quality improvement strategies and schedules for implementation. The identified 
strategies represent the activities the RAs will implement in order to make water quality 
improvements that will have positive impacts on the identified highest and priority water quality 
conditions.  

Major Components of the WQIP 
The Carlsbad WMA WQIP includes several major components: water quality conditions, goals and 
schedules and essentially how the RAs developed the process for evaluating such conditions within each 
HA. Some of these components have been described below in more detail. 
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Water Quality Conditions 
After assessing available data sets, the water quality conditions in the watershed were prioritized and 
several were identified as those that RAs would focus their program efforts on ς these are identified as 
highest priority water quality conditions (HPWQC) and priority water quality conditions (PWQC). The 
process the RAs developed for evaluating the PWQCs and determining those that were justifiably the 
highest was robust; each HPWQC has corresponding numeric goals and schedules and resulting strategies 
in order to achieve its goals. The RAs identified a comprehensive approach in selecting the HPWQCs in 
each HA.  The process included evaluating available HA-specific data/information, reviewing regulatory 
drivers, and considering public input.   
 

Table ES-2 summarizes the HPWQCs identified across the entire WMA. Analyzing data and information on 
a geographic basis allowed the RAs to prioritize their water quality issues, based on what is occurring 
geographically ς leading to more focused goals and strategies addressing relevant geographic issues. 
 

Table ES-2: Highest Priority Water Quality Conditions by Hydrologic Area 

Hydrologic 
Area 

Applicable Receiving Water* 
Highest Priority Water Quality 

Condition (Condition, Pollutant, or 
Stressor) 

Temporal 
Extent 

Location of HPWQC 
Selection Rationale 

Loma Alta Loma Alta Slough Eutrophic (nutrients) 
Between May 
and October 

Section 3.1.1 

Buena Vista Buena Vista Lagoon 
Priority Water Quality Conditions 

addressed and strategies 
implemented 

Not Applicable 

Not Applicable ς 
See Section 3.2.1 

for more 
information  

Agua 
Hedionda 

Agua Hedionda Creek 

Riparian Habitat Degradation 
Dry and Wet 

Weather  
Section 3.3.1 

Hydromodification Impacts 
Dry and Wet 

Weather 
Section 3.3.1 

Encinas Pacific Ocean Strategies implemented Not Applicable 

Not Applicable ς 
See Section 3.4.2, 

for more 
information 

San Marcos 

Lower ς Pacific Ocean 
Shoreline at Moonlight Beach 

Bacteria 
Dry and Wet 

Weather 
Section 3.5.1 

Upper ς San Marcos Creek Nutrients 
Dry and Wet 

Weather 
Section 3.5.1 

Escondido Escondido Creek Riparian Habitat Degradation 
Dry and Wet 

Weather 
Section 3.6.1 

*While HPWQCs may not be identified for every receiving water, strategies addressing applicable HPWQCs and PWQCs are being 
implemented throughout the watershed and are included in each HA Section in Section 3 of this WQIP.  
 

The RAs reviewed the following items when considering potential MS4 sources associated with the 
identified HPWQCs: 

¶ Pollutant generating facilities, areas, and/or activities within the WMA 

¶ Locations of the RAs MS4s 

¶ Other known and suspected sources of non-storm water or pollutants in storm water discharges 
to receiving water within the WMA 

¶ Review of available data, and 

¶ Adequacy of available data to identify and prioritize sources and/or stressors associated with MS4 
discharges that cause or contribute to the HPWQCs. 

Numeric Goals and Schedules 
The WQIP establishes goals related to the highest priority water quality conditions. Furthermore, 
schedules for achieving these goals are included in the WQIP. Together, the goals and schedules establish 
the targets that the Responsible Agencies use for both establishing their programs as well as measuring 
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progress and achievement. Each highest priority water quality condition has established interim and final 
goals and schedules. 
 

Interim goals are intended to mark temporal milestones to evaluate the progress that Responsible 
Agencies are making towards final goals. If goals are not met or conversely exceeded, that information 
can be used by the Agencies to adapt their programs to become as efficient and effective as resources 
allow. 

Strategies and Schedules 
The WQIP identifies the strategies, or activities/best 
management practices (BMPs), that the RAs will 
implement to address the priority water quality 
conditions to progress towards achieving the numeric 
goals within the schedules identified. In addition to 
identifying the strategies, the WQIP identifies schedules 
for development and implementation of the strategies.  
Each jurisdiction developed a suite of strategies to help 
them achieve their identified goals and address PWQCs. 
The term strategies in this instance includes: 

¶ planning efforts; 

¶ structural BMPs; 

¶ restoration or rehabilitation projects; 

¶ program BMPs and/or core jurisdictional program strategies; 

¶ requiring BMPs of regulated entities; and 

¶ incentives. 
 

Strategies include a wide range of activities, including, 
but not limited to: 

¶ inspections at regulated facilities or sites; 

¶ street sweeping and cleaning of storm drains; 

¶ constructing structural and low impact 
development BMPs; 

¶ requiring regulated entities (e.g., businesses, 
construction sites, residents) to implement 
BMPs; 

¶ educating the general public on water quality 
issues; 

¶ partnering with organizations to complete 
programs/projects; and 

¶ enforcement actions against violaǘƻǊǎ ƻŦ wŜǎǇƻƴǎƛōƭŜ !ƎŜƴŎƛŜǎΩ ƳǳƴƛŎƛǇŀƭ ŎƻŘŜǎΦ 
 

Monitoring and Assessment 
The WQIP includes a Monitoring and Assessment program that is intended to measure the progress 
ǘƻǿŀǊŘǎ ƳŜŜǘƛƴƎ ǘƘŜ ƴǳƳŜǊƛŎ Ǝƻŀƭǎ ŜǎǘŀōƭƛǎƘŜŘ ŀǎ ǿŜƭƭ ŀǎ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ wŜǎǇƻƴǎƛōƭŜ !ƎŜƴŎƛŜǎΩ 
discharges and the receiving water bodies. Detailed Monitoring Plans for the Carlsbad WMA are separate 
documents and are available at the Project Clean Water Website ς www.projectcleanwater.org.  
 

The RAs developed a monitoring program to collect data and information for the following purposes: 

¶ Measure progress toward achieving the goals, strategies, and schedules; 

¶ Measure progress toward addressing the PWQCs or HPWQCs; 

Low Impact Design BMP 

Construction Site BMPs Implemented 

http://www.projectcleanwater.org/
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¶ Evaluate each RAΩǎ ƻǾŜǊŀƭƭ ŜŦŦƻǊǘǎ ǘƻ ƛƳǇƭŜƳŜƴǘ 
the WQIP 

¶ Evaluate water quality conditions in some 
receiving waters 

¶ Measure MS4 contributions from select outfalls 

¶ Provide rationale for program changes through 
the iterative process, and 

¶ Measure compliance with TMDL(s) or similar 
regulatory drivers. 

Iterative Approach and Adaptive Management 
The WQIP is intended to be a ŘȅƴŀƳƛŎ ΨlivingΩ planning 
document that, through established long-term cycles, is 
assessed and updated to reflect collected data and 
input. The RAs will use information learned from plan implementation and water quality monitoring to 
improve management decisions related to water quality conditions, numeric goals, strategies and 
associated schedules. The typical cycle for the implementation, assessment and the next planning phase 
is illustrated in the figure below. 
 

 
Figure ES-2: Iterative Process to Inform Adaptive Management Process 

WQIP Implementation 
The RAs will implement the strategies, monitoring and assessment programs as described in the Carlsbad 
WQIP. Strategy implementation details are described in the eight wŜǎǇƻƴǎƛōƭŜ !ƎŜƴŎƛŜǎΩ ƧǳǊƛǎŘƛŎǘƛƻƴŀƭ 
programs. The monitoring program details are described in the program specific monitoring plans. All of 
the related documents are available on the Project Clean Water website ς www.projectcleanwater.org. 
 

 

Dry Weather Monitoring 
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1 Introduction 

1.1 Background 
On May 8, 20132, the San Diego Regional Water Quality Control Board (RWQCB) adopted Order R9-2013-
0001, a National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm Sewer 
Systems Permit (MS4 Permit or Permit), regulating discharges from Phase I municipal separate storm 
sewer systems (MS4s) in the San Diego Region (RWQCB, 2013). Provision B of the Permit requires 
Responsible Agencies (RA)s, in each of thŜ ǊŜƎƛƻƴΩǎ ²ŀǘŜǊǎƘŜŘ aŀƴŀƎŜƳŜƴǘ !ǊŜŀǎ ό²a!ύǎ ǘƻ ŘŜǾŜƭƻǇ 
Water Quality Improvement Plans (WQIP)s that identify water quality conditions and strategies to 
improve water quality within the watershed. Through the WQIP approach, Highest Priority Water Quality 
Conditions (HPWQC) within the WMA are identified, and strategies are implemented through the RAǎΩ 
Jurisdictional Runoff Management Programs (JRMP)s to progressively improve water quality. The plans 
contain an adaptive planning and management process and a public participation component. This 
document represents the WQIP for the Carlsbad WMA.  

1.2 Watershed Fundamentals 
A watershed is an area of land that drains to a common waterway (e.g., receiving waters), such as a 
stream, lake, creek, estuary, wetland, lagoon or the ocean. Watersheds consist of waterways, habitat, 
wildlife and the people who live and work in the watershed. A healthy watershed provides many benefits 
to everyone and everything that uses and needs water.   
 
Water flowing through a watershed connects upstream activities to the downstream watershed 
landscape. Introducing and increasing impervious surfaces, along with introducing dry weather runoff and 
pollutants3 into the watersheds, may have impacts on the watershed or receiving waters, those waters 
that receive runoff, e.g. creeks, lagoons and Pacific Ocean.  

1.2.1 Waterbodies 
Waterbodies are important features of watersheds. Water bodies include features such as rivers, creeks, 
lakes, estuaries, lagoons, and the ocean.  They provide habitat for fish and other wildlife as well as water 
supply for surrounding riparian vegetative habitat. Also referred to as assimilative capacity, water bodies 
have an inherent ability to receive constituents of concern without damage to aquatic life or to humans, 
who depend on clean water for drinking, fishing, and recreation.  To improve and/or preserve the health 
ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ǿŀǘŜǊ ōƻŘƛŜǎΣ ǘƘŜȅ ƘŀǾŜ ōŜŜƴ ŀǎǎƛƎƴŜŘ beneficial uses. These beneficial uses are resources, 
services, and qualities of the waters that provide maximum benefit to the people of the state (SWRCB 
2016). Categories of beneficial use include, but are not limited to: habitat, recreational uses, habitat for 
fish, and endangered species. 

1.2.2 Vegetation 
Vegetation serves a critical role in healthy watershed functions. Upland vegetative coverage slows runoff, 
reducing soil erosion and allowing infiltration and percolation to groundwater. Various types of vegetation 
also provide habitat for many wildlife species and nesting birds. Having a diverse native vegetative 
landscape promotes a diverse well-functioning ecosystem for wildlife. 
 
The collections of plants found adjacent to waterways is called riparian vegetation. Depending on the type 
of plant species within the riparian corridor, riparian vegetation can play a significant role in filtering 
pollutants and sediments from surface water flow prior to entry into receiving waters. Through root 
systems, riparian vegetation act as stream bank stabilization, preventing erosion and bank failures. 

                                                           
2 See http://www.swrcb.ca.gov/rwqcb9/water_issues/programs/stormwater/ 
3 The use herein of the terms "pollutant(s)" and "pollution" should not be construed as an admission by the Responsible Agencies 

that the substances referenced herein constitute "pollutants" as that term is used in the context of liability insurance "pollution" 
exclusions as construed by California insurance law. 

http://www.swrcb.ca.gov/rwqcb9/water_issues/programs/stormwater/


Carlsbad WMA Water Quality Improvement Plan 

Introduction 
2 

Furthermore, some riparian vegetation may act as energy dissipation under high stream flow conditions, 
thereby reducing erosion and also allowing sedimentation to occur. 

1.2.3 Wetlands 
Wetlands may be found in riparian areas and provide a variety of functions that support a healthy 
watershed. Wetlands can act as natural detention systems that slow down the movement of floodwaters 
along creeks and rivers. By trapping sediments, filtering pollutants and absorbing nutrients, wetlands can 
improve water quality and prevent downstream impacts.  Wetlands also provide habitat for wildlife and 
fish, creating ecosystems. 

1.2.4 Connectivity 
Connectivity is a term used for the biological, hydrological, and physical processes that occur within the 
watershed. These processes or pathways include the free flow of water downstream, the passage of fish, 
and the interface with bed and banks of natural waterways. Connectivity is an important feature of 
watershed function. 

1.2.5 Potential Impacts to Watersheds 
As land is converted by development and impervious surfaces are added, natural processes may be altered 
and impacts to the watershed can occur. These impacts may include: 

¶ the loss of upland vegetation and their beneficial properties;  

¶ reduced infiltration to replenish subsurface groundwater flow; 

¶ increased flow rates, volume or duration of surface water runoff causing hydromodification 
impacts to the natural conveyance systems, including erosion, loss of riparian habitat, down-
cutting of stream beds and downstream sedimentation; 

¶ pollutant generation from anthropogenic activities and transport of the pollutants to the receiving 
waters via storm drain infrastructure, as well as other routes (i.e., direct discharges, sheet flow, 
etc.); 

¶ loss of watershed connectivity and riparian habitat and replacement with flood control structures 
to protect properties; introduction of dry weather runoff from over-irrigation and other dry 
weather anthropogenic discharges, potentially causing an imbalance of freshwater in the 
watershed system or bacteria regrowth in the storm drain system; and 

¶ introduction of water from imported sources. 
 
These potential impacts can affect the beneficial uses of downstream receiving waters. However, there 
are practices and strategies that can be implemented to reduce the impacts, to protect, enhance, restore, 
ŀƴŘ Ƴŀƛƴǘŀƛƴ ǘƘŜ ǊŜŎŜƛǾƛƴƎ ǿŀǘŜǊǎΩ ōŜƴŜŦƛŎƛŀƭ ǳǎŜǎΦ 

1.3 Purpose and Practice of Water Quality Improvement Plan 
The purpose of the Carlsbad WQIP is to guide the w!ǎΩ Wwats towards achieving improved water quality 
in Municipal Separate Storm Sewer System (MS4) discharges (or storm water discharges), and receiving 
water bodies. w!ǎΩ JRMPs contain the strategies, standards and protocols by which each RA will implement 
their individual program in response to the priorities and goals established in the WQIP. An important 
note for consideration regarding the Carlsbad WQIP is the context within which the MS4 permit and the 
²vLt ƻǇŜǊŀǘŜΦ ¢ƘŜ ǇŜǊƳƛǘ ǊŜƎǳƭŀǘŜǎ ŘƛǎŎƘŀǊƎŜǎ ŦǊƻƳ ǘƘŜ /ƻǇŜǊƳƛǘǘŜŜǎΩ a{п ǎȅǎǘŜƳǎ ǇǊƛƻǊ ǘƻ ŘƛǎŎƘŀǊƎŜ 
into receiving water bodies, therefore, some conditions within the receiving waters may be outside of the 
/ƻǇŜǊƳƛǘǘŜŜǎΩ sphere of influence. 
 
In a developed watershed, the features and potential impacts described in section 1.2 above are 
interconnected. Through the WQIP, the RAs examine the interconnectivity of these features and impacts 
to make management decisions to improve water conditions quality in the receiving water bodies. There 
are many natural features of watersheds that can be preserved or enhanced to improve the conditions of 
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receiving waters. Furthermore, control of the impacts from anthropogenic activities, i.e. dry weather flow 
reduction and pollutant discharge from storm drain systems, is imperative for improving water quality 
conditions in the receiving water bodies. Figure 1 on the following page illustrates some of the features 
and impacts within a watershed as well as some examples of strategies that may be implemented to 
mitigate the impacts of developed watersheds.
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Figure 1: Watershed Benefits, Impacts, and Improvements Example 
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¢ƘŜ tŜǊƳƛǘΩǎ ƛƴǘŜƴǘ ƛǎ ǘƻ ŜƴŀōƭŜ ƧǳǊƛǎŘƛŎǘƛƻƴǎ ǘƻ focus ǘƘŜƛǊ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŜŦŦƻǊǘǎ ǘƻ άŜŦŦŜŎǘƛǾŜƭȅ ǇǊƻƘƛōƛǘ 
non-storm water discharges to its MS4, reduce pollutants in storm water discharges from its MS4 to the 
aŀȄƛƳǳƳ 9ȄǘŜƴǘ tǊŀŎǘƛŎŀōƭŜ όa9tύΣ ŀƴŘ ŀŎƘƛŜǾŜ ǘƘŜ ƛƴǘŜǊƛƳ ŀƴŘ Ŧƛƴŀƭ ƴǳƳŜǊƛŎ ƎƻŀƭǎΧέ όw²v/.Σ нлмоύΦ 
Furthermore, the Permit also states that, άwhere appropriate, Watershed Management Areas may be 
separated into subwatersheds to focus water quality prioritization and jurisdictional runoff management 
program implementation efforts by receiving waterέ όw²v/B, 2013). This approach represents a 
paradigm shift from previous permits that led jurisdictions to implement a suite of activities throughout 
their jurisdictions with minimal consideration of geographically specific water quality conditions, sources 
and pollutant-generating activities.  
 
The Permit places a greater emphasis on adaptive management, whereby information gathered and 
analyzed from program implementation and monitoring will be used to adapt the WQIP to become more 
effective in achieving water quality improvements. This employs a five-year cycle of adaptive 
management that includes planning, implementation and assessment phases that rely upon one another 
for information to ƛƳǇǊƻǾŜ ǘƘŜ ǇƭŀƴΩǎ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ overall effectiveness. This five-year cycle is illustrated 
in Figure 2. 
 

 
Figure 2: Five-Year process for Planning, Implementation and Assessment of WQIP 
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During each planning process, information from assessments and special studies will be used to inform 
the program planning process. As RAs learn more about sources and strategies, and evaluate water quality 
monitoring data and analyses, informed plan modifications may be made to the WQIP to: 

1) Reprioritize water quality conditions;  

2) Modify numeric goals and/or schedules; 

3) Improve and/or expand the selection of water quality improvement strategies; and 

4) Make general improvements to the plan. 

 
The WQIP is intended to be a living planning document that, through established long-term cycles, is 
updated and revised4 to reflect collected data and input. As each assessment process in a cycle concludes, 
the WQIPs will be re-evaluated and will influence the next planning process (see Figure 3). The potential 
WQIP modifications identified above will be evaluated on at least a five-year cycle. These cycles will allow 
for the critical step of monitoring potential sources, pollutant generating activities and the effectiveness 
of implemented strategies. The five-year cycle is consistent with the MS4 Permit reissuance process and 
provides the appropriate duration for improvements to be observed, measured and assessed. 
 

 
Figure 3: Long-Term WQIP Process  

1.4 Carlsbad Watershed Management Area Description 
The Carlsbad WMA is approximately 211 square miles and is formed by a group of six individual 
watersheds in northern San Diego County. The WMA includes the entire Cities of Carlsbad, San Marcos 
and Encinitas and portions of the cities of Oceanside, Vista, Escondido, Solana Beach, and San Diego 
County unincorporated areas. The WMA is bordered by the San Luis Rey River WMA to the north and by 
the San Dieguito River WMA to the south (see Figure 4). It reaches inland nearly 24 miles to just northeast 
of Lake Wohlford. The maximum elevation of the WMA is approximately 2,400 feet and it extends to sea 
level at the Pacific Ocean. The land use consists of residential, commercial/industrial, freeways, 

                                                           
4 Per Provision F.2.c.(1)(c) ς Responsible Agencies must submit updates to the WQIP either in the WQIP Annual 
Reports, or as part of the Report of Waste Discharge. 








































































































































































































































































































































































































































































































