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3.9 HYDROLOGY AND WATER QUALITY 

This section describes existing hydrology and water quality (surface and ground water) in and around San 
Marcos by watershed. The section also describes the regulatory environment applicable to the project, and 
analyzes the impacts on hydrology and water quality associated with implementation of the General Plan. 
Information used in this analysis was compiled from a variety of sources, primarily Geographic 
Information System (GIS) data from the City of San Marcos, various departments of the State of 
California, and the Federal Emergency Management Agency (FEMA), and data derived from statistical 
analysis summarized in Appendix G of this document. Impacts on water supply and wastewater treatment 
are discussed in Section 3.14, “Public Services and Utilities.” 

3.9.1 EXISTING ENVIRONMENTAL SETTING 

Water Resources 

Local Water Resources By Watershed 

Water Resources in San Marcos include local groundwater supplies, local surface water resources. Local 
water resources are located in each of the four watersheds within San Marcos and include the following 
Hydrologic Areas (HA): 

• San Marcos HA: 
o privately held and managed Lake San Marcos 
o  Discovery Lake 
o  South Lake 
o  Jacks Pond 
o San Marcos Creek 
o Las Posas Creek 

• Escondido Creek HA 
o Escondido Creek 

• Agua Hedionda Creek HA 
o Buena Vista Creek 
o Agua Hedionda Creek 

There are also many private and municipal well systems in San Marcos that augment the local surface 
water and imported water supply for agricultural and municipal irrigation sources (Figure 3.4-3). The 
local water resources and the habitats associated with the creek and lake systems do not provide drinking 
water, but provide habitat for insects, fish, amphibians, birds, and corridors for wildlife movement. The 
creek and lake systems in each watershed also function to naturally convey flood waters. 
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Hydrology / Watershed Protection 

Major Watersheds 

A watershed is the land area that drains into a particular watercourse or body of water. Watersheds can be 
divided into smaller watershed subunits. All of San Marcos is contained within the Carlsbad Hydrologic 
Unit, a watershed covering approximately 210 square miles and containing six hydrologic areas: San 
Marcos, Agua Hedionda, Loma Alta, Encinas, Buena Vista Creek, and Escondido Creek. The Carlsbad 
Hydrologic Unit contains several smaller tributaries and bodies of water, including Loma Alta Creek, 
Buena Vista Creek, Buena Vista Lagoon, San Marcos Creek, Batiquitos Lagoon, Escondido Creek, San 
Elijo Lagoon, and Lake Wohlford. The Carlsbad Hydrologic Unit ultimately drains to the Pacific Ocean. 
A small portion of the planning area, located outside of the City limit in the northeast, is located within 
the San Luis Rey Hydrologic Unit. 

Within the Carlsbad Hydrologic Unit, there are several Hydrologic Areas (HAs), which are like 
subwatersheds within the larger watershed. Within San Marcos, there are portions of three hydrologic 
areas: Agua Hedionda HA, San Marcos HA, and Escondido HA. The Agua Hedionda HA is located along 
the northwestern edge of the City and the planning area, and all areas within the HA drain to Agua 
Hedionda Creek. The San Marcos HA makes up the majority of the area within San Marcos and the 
planning area. All areas within the San Marcos HA drain to San Marcos Creek. The Escondido HA is 
located along the southeastern edge of San Marcos, and all areas within the HA drain to Escondido Creek. 

The SWRCB has designated primary HA and hydrographic subareas (HSA) to define each watershed. 
The planning area is located within the Carlsbad HA and is separated into four primary sub watersheds 
based on topographical drainage areas to creek systems (See Figure 3.9-1): 

• 904.1 San Luis Rey River (Moosa Creek); 

• 904.3 Agua Hedionda Creek; 

• 904.5 San Marcos Creek; and 

• 904.6 Escondido Creek. 

Each of these sub watershed areas is further refined by eight creek system branches by HSA. Figure 3.9-1 
shows the location of these SWRCB HSA areas in relationship to the eight General Plan Neighborhoods. 
Table 3.9-1 summarizes the acreages of each HSA within in each General Plan Neighborhood: 

• 903.13 Moosa Creek 

• 904.31 Agua Hedionda Creek 

• 904.32 Buena Creek 

• 904.51 San Marcos Creek 

• 904.52 Richland 

• 904.53 Twin Oaks Valley 
 



Figure 3.9-1

City of San Marcos

Surface Waters  
by Neighborhood
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• 904.61 Escondido Creek 

• 904.62 Escondido Creek 

Each HSA has unique features that characterize the watershed, including land use, current listed 
impairments, topography, historical use of the water bodies that form the basis for the regulatory 
framework in place that are protective of each watershed’s water quality and groundwater quality. 

Table 3.9-1 
HSA Acreages in General Plan Neighborhoods 

HAS 
Number 

Barham/ 
Discovery 

Business/ 
Industrial 

College
Area 

Lake 
San Marcos 

Questhaven/
La Costa Richland Richmar 

Twin Oaks
Valley 

San Luis Rey River Watershed- Moosa Creek 

903.13 0 0 0 0 0 0 0 226 

Agua Hedionda Creek Watershed  

904.31 0 123 0 0 0 0 0 0 

904.32 0 306 773 0 0 0 0 220 

San Marcos Creek Watershed 

904.51 0 191 0 692 1223 0 0 0 

904.52 3101 1668 856 1001 512 2291 716 702 

904.53 0 0 29 0 0 5 0 4,348 

Escondido Creek Watershed 

904.61 0 0 0 0 1794 0 0 0 

904.62 224 0 0 0 4 0 156 0 

Total 3,325 2,289 1,658 1,693 3,533 2,296 872 5,497 

Source:  

 

Major Water Bodies 

Lake San Marcos is the largest water body in the City, located in the southwest portion of the planning 
area in the unincorporated Lake San Marcos neighborhood. Privately owned and managed, including the 
water rights, the lake was originally formed as an irrigation reservoir when a dam was built on San 
Marcos Creek in the 1946. The lake was enlarged by 80 acres in 1962, and continues to serve as an 
irrigation reservoir for the privately held golf courses around Lake San Marcos. 

South Lake Reservoir, Discovery Lake, and Jack’s Pond are located in the southern portion of the City in 
the Barham/Discovery Community and Questhaven/La Costa Meadows neighborhoods. South Lake 
Reservoir covers a surface area of approximately 12 acres, and is planned to serve as a recreational area. 
Discovery Lake and Jacks Pond both serve as major recreation areas for the City, each providing trails 
and park improvements 

General Plan Neighborhood by Watershed 

Table 3.9-2 shows the percent of each General Plan Neighborhood by the four primary watersheds. Table 
3.9-3 summarizes the proposed land use by primary watershed in each of the General Plan 
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Neighborhoods. Land use types and associated activities have been designated by the SDRWQCB as 
being linked to potential pollutants entering the receiving waters such as creeks and lakes and affecting 
water quality and beneficial use designations. The majority of land uses are anticipated to generate 
nutrients, sediment, bacteria, trash and debris, metals, pesticides, and oil and grease. 

Table 3.9-2 
General Plan Neighborhoods Percent of Watershed 

Neighborhood 

Neighborhood % of Watershed 

San Luis 
Rey 

Agua 
Hedionda 

Creek 

San 
Marcos 
Creek 

Escondido 
Creek 

Barham/Discovery 0% 0% 18% 10% 
Business/Industrial 0% 30% 11% 0% 
College Area 0% 55% 5% 0% 
Lake San Marcos 0% 0% 10% 0% 
Questhaven/La Costa 0% 0% 10% 83% 
Richland 0% 0% 13% 0% 
Richmar 0% 0% 4% 7% 
Twin Oaks Valley 100% 15% 29% 0% 

 

Table 3.9-3 
HSA Generalized Land Use Acreages in General Plan Watersheds 

Generalized Land Use* % of Watershed 

San Luis Rey River Watershed- Moosa Creek 
Residential 100% 
Agua Hedionda Creek Watershed 
Commercial 8% 
Mixed Use 7% 
Open Space 9% 
Public 1% 
Residential 75% 
Total 100% 
San Marcos Creek Watershed 
Commercial 7% 
Mixed Use 26% 
Open Space 3% 
Park 1% 
Public 3% 
Residential 60% 
Total 100% 
Escondido Creek Watershed 
Commercial 5% 
Mixed Use 47% 
Open Space 0% 
Public 13% 
Residential 35% 
Total 100% 
*See Appendix G for Detailed List. 
Note: Similar Neighborhood Land Uses were Combined 
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The characteristic land uses that make up each General Plan Neighborhood in relationship to where the 
neighborhood is located within an HSA will direct the City’s efforts towards managing and protecting its 
watersheds and addressing the impairments in the four primary creek systems and watersheds within the 
City. Each HSA has unique attributes that contribute to the creek system and the General Plan 
neighborhoods drain to each of those creek systems. 

Groundwater 

Groundwater is contained in underwater aquifers and is recharged by the entire land surface. Groundwater 
recharge rates vary and are affected by the permeability of the ground. In an arid or semi-arid region, such 
as the San Diego region, a slow rate of replenishment by rainfall can be far exceeded by the rate of 
groundwater pumping, resulting in serious problems of groundwater mining. Overall, there are 27 
groundwater basins in San Diego County. Groundwater quality of basins in San Diego County is often 
impaired by nitrate, sulfate, total dissolved solids (TDS), and the following contaminant groups: 
inorganics, radiological, nitrates, pesticides, and volatile organic compounds (VOCs). 

For this reason, ground water in San Marcos, and the entire region, is limited and is often of poor quality. 
One small groundwater basin is known to be located beneath San Marcos, as shown in Figure 3.9-1. This 
basin is identified by the California Department of Water Resources (DWR) as Basin 9-32. The DWR 
San Marcos Area is 2,130 acres. There are other minor groundwater basins and wells throughout the 
planning area outside of Basin 9-32, however, the DWR Basin 9-32 is the only groundwater basin 
formally designated in the planning area. According to some geotechnical data, there are areas within the 
vicinity of San Marcos Creek where unconfined groundwater appears to exist at depths ranging from 3 to 
20 feet beneath the ground surface. In general, groundwater in San Marcos is not considered to be a major 
water source, particularly for municipal use. 

The planning area is located in the Department of Water Resources (DWR) South Coast Hydrologic 
Region. DWR Bulletin 118 identifies the San Marcos Area as Basin 9-32. There are 27 groundwater 
basins in San Diego County. Groundwater basins in San Diego and in the planning area have mainly 
calcium and sodium cations and bicarbonate and sulfate anions. Local impairments of nitrate, sulfate and 
TDS are found common. There are generally five contaminant groups found as inorganics, radiological, 
nitrates, pesticides, and VOCs. The DWR San Marcos Area is 2,130 acres (See Figure 3.9-1). This 
groundwater basin is located entirely within the San Marcos Creek HSA 904.52 which is designated as 
impaired, and has a hydrologic connection to Lake San Marcos which will be assessed under the City’s 
Nutrient plan TMDL process currently underway. The outcome of the assessment is to understand the 
groundwater influence on the lake’s water quality impairment. 

There are other minor groundwater basins and wells throughout the planning area outside of Basin 9-32, 
however, the DWR Basin 9-32 is the only groundwater basin formally designated in the planning area. 
Table 3.9-4 represents the acreage of the San Marcos Area Basin in each General Plan Neighborhood. 
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Table 3.9-4 
San Marcos Groundwater Basin Acreages in General Plan Neighborhoods 

General Plan Neighborhood Acres Percent of Basin 
Barham/Discovery Community 54 2% 
Business/Industrial District 1,455 68% 
College Area 140 7% 
Lake San Marcos (Unincorporated) 88 4% 
Questhaven/La Costa Meadow 0 0% 
Richland 18 1% 
Richmar 374 18% 
Twin Oaks Valley 0 0% 
Total 2,130 100% 
Note: Acreages do not include SOI areas of the planning area  

 

Water Quality 

Maintaining water quality is essential for the health of residents and the sustainability of the 
environmental resources in San Marcos, as well as within the surrounding areas. In San Marcos, five 
water bodies are known to be adversely affected by pollutants generated by activities associated with each 
land use type in each watershed and as a result are listed on the State Water Resources Control Board’s 
(SWRCB) 303(d) impaired waters list. The SWRCB 303(d) list is described in more detail under the 
Regulatory Setting section. The five water bodies listed by the SWRCB 303(d) list are: 

• Agua Hedionda Creek, 

• Buena Creek, 

• Escondido Creek, 

• San Marcos Creek, 

• Lake San Marcos. 

According to the 303(d) list, pollutants in Agua Hedionda Creek include: enterococcus, fecal coliform, 
manganese, phosphorus, selenium, TDS, nitrogen, and toxicity. Buena Creek contains 
dichlorodiphenyltrichloroethane (DDT) and nitrate. Table 3.9-5 identifies the SWRCB 303(d) listed as 
impaired water bodies in the planning area. Of the four creek systems in the planning area, three are 
impaired and require TMDL plans to restore the Basin Plan beneficial uses and meet the Basin Plan water 
quality objectives. Escondido Creek is adversely affected by DDT, enterococcus, fecal chloroform, 
manganese, phosphate, selenium, sulfates, TDS, nitrogen, and toxicity. San Marcos Creek is listed due to 
the presence of dichlorodiphenyldichloroethylene (DDE), phosphorus, sediment toxicity, and selenium. 
San Marcos Lake is adversely affected by ammonia as nitrogen and nutrients. Three of the creek systems 
require total maximum daily load (TMDL) plans to restore beneficial uses and meet water quality 
objectives. 
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Table 3.9-5 
SWRCB 2010 303(d) Listed Water Bodies in General Plan Area 

San Luis Rey River Watershed- Moosa Creek ( no listings) 

Agua Hedionda Creek Watershed 

Agua Hedionda Creek 
• Pathogens 
• Enterococcus Fecal Coliform -Metals/Metalloids 
• Selenium - 
• Manganese -Nutrients 
• Phosphorus 
• Total Nitrogen as N - 
• Total Dissolved Solids Salinity 
• Toxicity  

Buena Creek 
• Pesticide 
• DDT (Dichlorodiphenyltrichloroethane -s 
• Nutrients 
• Nitrate and Nitrite - 

Escondido Creek Watershed
Escondido Creek 

• Pesticides 
• DDT (Dichlorodiphenyltrichloroethane) -Pathogens 
• Enterococcus -Fecal Coliform -Metals/Metalloids 
• Manganese –Selenium - 
• Nutrients 
• Phosphate -Total Nitrogen as N - 
• Other Inorganics 
• Sulfates - 
• Total Dissolved Solids -Salinity 
• Toxicity -  

San Marcos Creek Watershed
San Marcos Creek 

• Pesticides 
• DDE (Dichlorodiphenyldichloroethylene) -Nutrients 
• Phosphorus - 
• Toxicity 
• Sediment Toxicity – 
• Metals/Metalloids 
• Selenium  

San Marcos Lake 
• Nutrients 
• Ammonia as Nitrogen - 

 

Under section 303(d) of the Clean Water Act, jurisdictions are required to establish priority rankings for 
waters on the lists and develop Total Maximum Daily Loads (TMDLs) for these waters. A Total 
Maximum Daily Load, or TMDL, is a calculation of the maximum amount of a pollutant that a water 
body can receive and still safely meet water quality standards (EPA 2001). Total Maximum Daily Loads 
(TMDLs) are discussed further in Section 3.9.2. 
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The City currently has two TMDLs in effect: 

• Bacteria I TMDL ( San Marcos HA) – Adopted by the SDRWQCB 2011 

• Upper San Marcos Creek/Lake San Marcos Voluntary Nutrient TMDL - Multi Agency Effort led 
by San Marcos and Entered into Agreement with SDRWQCB 2011 

Flooding and Inundation Hazards 

Human-made water reservoirs and lakes located within or up slope from the City have the potential to fail 
and release floodwaters to local areas, in cases where water is impounded behind them. Twin Oaks Valley 
and San Marcos Creek valley form the San Marcos Area groundwater basin under the City; historically 
shallow groundwater is reported within the areas of young alluvium. Where groundwater is shallow and 
sediments are sufficiently loose, large earthquakes may cause liquefaction of the alluvium and settlement 
of overlying human-made structures. 

Federal Emergency Management Agency (FEMA) Floodway and Floodplains 

Federal Emergency Management Agency (FEMA)-designated 100-year floodplains and floodways are 
identified around San Marcos Creek and the Twin Oaks Valley drainage, as well as San Marcos Lake and 
a smaller drainage west of Palomar College, which extends south beyond SR-78. These areas are depicted 
in Figure 3.9-2. The City participates in the Federal Flood Insurance Study to determine the mandatory 
insurance necessary for identified properties. As shown in Federal Insurance Rate Maps (FIRMs), flood 
areas that have a 1 percent annual chance of flooding are in the “100-year floodplain.” 

The potential flood areas in San Marcos, are located around San Marcos Creek, the Twin Oaks Valley 
drainage generally along Twins Oaks Valley Road, around San Marcos Lake, and a smaller drainage west 
of Palomar College, which extends south beyond SR-78. Additional areas in the vicinity may pose a flood 
risk, but, since they are outside of the designated 1 percent annual chance flood area, they do not require 
additional flood insurance, and are not included on Figure 3.9-2. 

The City and San Diego County maintain an extensive storm drain system that would normally divert any 
excessive rainfall into appropriate channels. However, a significant rain event could cause flooding in the 
zones identified above, or minor, localized flooding elsewhere in the City. The City coordinates with the 
San Diego County Flood Control District to maintain necessary flood control and storm water 
management. 

Dam Inundation and Flooding 

San Marcos lies generally downstream from dams, reservoirs, and debris basins whose drainages 
ultimately flow toward the City. There are three dam and reservoir structures located within San Marcos: 
Lake San Marcos, Discovery Lake, and South Lake. No dam or reservoir facilities located outside of the 
City would cause inundation or flooding downstream within San Marcos. 



Figure 3.9-2
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Floodways
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In the event of failure of any of these facilities, portions of the City would be subject to inundation, as 
shown in Figure 3.9-2. In general, the further the distance from the facility, the lower the hazard in the 
event of failure. South Lake Reservoir is located up gradient from Discovery Lake Reservoir, and a 
failure of the upper dam is shown to overwhelm the lower dam; in such an event flooding would 
encompass much of the southwest portion of San Marcos Creek valley upstream from Lake San Marcos. 
A failure of Lake San Marcos Dam would flood San Marcos Creek below the dam at Lake San Marcos. 
Only Lake San Marcos dam is under the jurisdiction of the State of California. City studies suggest dam 
inundation flooding from South Lake/Discovery Lake could include approximately 73.3± million gallons 
(about 225 acre-feet) of water. Figure 3.9-2 shows the effect of flooding from all three reservoirs within 
the planning area. 

3.9.2 REGULATORY SETTING 

Federal Regulations 

Federal Clean Water Act 

The Clean Water Act (CWA) establishes the basic structure for regulating discharges of pollutants into 
the “waters of the U.S.” and regulating quality standards for surface waters. The basis of the CWA was 
enacted in 1948 and was called the Federal Water Pollution Control Act, but the Act was significantly 
reorganized and expanded in 1972. “Clean Water Act” became the Act’s common name with 
amendments in 1977. 

Under the CWA, the U.S. Environmental Protection Agency (USEPA) has implemented pollution control 
programs such as setting wastewater discharge standards for industry. The USEPA has also set water 
quality standards for contaminants in surface waters. 

The CWA made it unlawful to discharge any pollutant from a point source into navigable waters, unless a 
permit was obtained. The USEPA’s National Pollutant Discharge Elimination System (NPDES) permit 
program controls both point source and nonpoint source discharges. Point sources are discrete 
conveyances such as pipes or man-made ditches. Nonpoint source pollution is water pollution affecting a 
water body from diffuse sources. According to the USEPA, nonpoint source pollution is the leading cause 
of water pollution in the United States today. 

National Pollution Discharge Elimination System (NPDES) 

The USEPA has authorized the State of California to administer its NPDES permitting program. The 
NPDES permitting program prohibits the unauthorized discharge of pollutants from a point source (pipe, 
ditch, well, etc.) to U.S. waters. The permitting program addresses municipal, commercial, and industrial 
wastewater discharges and discharges from large animal feeding operations. Permittees must verify 
compliance with permit requirements by monitoring their effluent, maintaining records, and filing 
periodic reports. The program is administered at the local level by the regional water quality control 
boards (RWQCBs). 
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Section 303(d) Impaired Waters List 

Under Section 303(d) of the CWA, states are required to develop lists of water bodies that would not 
attain water quality objectives after implementation of required levels of treatment by point source 
dischargers (municipalities and industries). Section 303(d) requires that the State develop a total 
maximum daily load (TMDL) for each of the listed pollutants. The TMDL is the amount of loading that 
the water body can receive and still be in compliance with water quality objectives. The TMDL is also a 
plan to reduce loading of a specific pollutant from various sources to achieve compliance with water 
quality objectives. The TMDL prepared by the State must include an allocation of allowable loadings to 
point and nonpoint sources, with consideration of background loadings and a margin of safety. The 
TMDL must also include an analysis that shows the link between loading reductions and the attainment of 
water quality objectives. The USEPA must either approve a TMDL prepared by the State or disapprove 
the State’s TMDL and issue its own. NPDES permit limits for listed pollutants must be consistent with 
the waste load allocation prescribed in the TMDL. The goal of the TMDL program is that, after 
implementation of a TMDL for a given pollutant on the 303(d) list, the causes that led to the pollutant’s 
placement on the list would be remediated. 

Federal Emergency Management Agency 

The Federal Emergency Management Agency (FEMA) administers the National Flood Insurance 
Program (NFIP) to provide subsidized flood insurance to communities that comply with FEMA 
regulations to limit development in floodplains. The City of San Marcos is a participant in the NFIP. 
FEMA also issues Flood Insurance Rate Maps that identify which land areas are subject to flooding. 
These maps provide flood information and identify flood hazard zones in the community. The design 
standard for flood protection is established by FEMA. The minimum level of flood protection for new 
development is the 1-in-100 Annual Exceedance Probability (AEP) standard. This is defined as a flood 
having a one percent chance of occurring in any given year. Flood zone areas in San Marcos are shown in 
Figure 3.9-2. 

State Regulations 

State Water Resources Control Board 

In California, the State Water Resources Control Board (SWRCB) has broad authority over water-quality 
control issues for the State. The SWRCB is responsible for developing statewide water quality policy and 
exercises the powers delegated to the State by the Federal government under the CWA. Other State 
agencies with jurisdiction over water quality regulation in California include CDPH (for drinking water 
regulations), the California Department of Pesticide Regulation, the California Department of Fish and 
Game (DFG), and the Office of Environmental Health and Hazard Assessment. 

Regional authority for planning, permitting, and enforcement is delegated to the nine RWQCBs. The 
regional boards are required to formulate and adopt Basin Plans for all areas in the region and establish 
water quality objectives in the plans. California water quality objectives (or “criteria” under the Clean 
Water Act) are found in the Basin Plans adopted by the State Water Resources Control Board and each of 
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the nine Regional Water Quality Control Boards. San Marcos is located in Region 9, the San Diego 
RWQCB. 

Porter-Cologne Water Quality Control Act 

The Porter-Cologne Water Quality Control Act (Porter-Cologne Act) of 1969 is California’s statutory 
authority for the protection of water quality. Under the act, the State must adopt water quality policies, 
plans, and objectives that protect the State’s waters for the use and enjoyment of the people. Regional 
authority for planning, permitting, and enforcement is delegated to the nine RWQCBs. The regional 
boards are required to formulate and adopt water quality control plans for all areas in the region and 
establish water quality objectives in the plans. The Porter-Cologne Act sets forth the obligations of the 
SWRCB and RWQCBs to adopt and periodically update water quality control plans (basin plans). The 
San Diego RWQCB is responsible for San Marcos. 

Basin plans are the regional water quality control plans required by both the CWA and Porter-Cologne 
Act in which beneficial uses, water quality objectives, and implementation programs are established for 
each of the nine regions in California. The act also requires waste dischargers to notify the RWQCBs of 
such activities through the filing of Reports of Waste Discharge (RWD) and authorizes the SWRCB and 
RWQCBs to issue and enforce waste discharge requirements (WDRs), NPDES permits, Section 401 
water quality certifications, or other approvals. The RWQCBs also have authority to issue waivers to 
RWD requirements and WDRs for broad categories of “low threat” discharge activities that have minimal 
potential for adverse water quality effects, when implemented according to prescribed terms and 
conditions. 

Total Maximum Daily Loads (303d) Order 

Under section 303(d) of the Clean Water Act, states, territories, and authorized tribes are required to 
develop lists of impaired waters. These are waters that are too polluted or otherwise degraded to meet the 
water quality standards set by states, territories, or authorized tribes. The law requires that these 
jurisdictions establish priority rankings for waters on the lists and develop TMDLs for these waters. A 
Total Maximum Daily Load, or TMDL, is a calculation of the maximum amount of a pollutant that a 
water body can receive and still safely meet water quality standards (EPA 2001). The order is intended to 
restore the impaired water body to the Basin Plan designations. Local Plans and Policies 

San Diego Regional Water Quality Control Board 

As mentioned above, the San Diego RWQCB, along with the SWRCB, is responsible for implementation 
and compliance with the Porter-Cologne Water Quality Act and the CWA. The San Diego RWQCB has 
the authority to implement water quality protection standards by issuing permits for discharges of water 
within its jurisdiction. The San Diego RWQCB has prepared the Water Quality Control Plan for the San 
Diego Basin (Basin Plan) in compliance with the requirements of the CWA and Porter-Cologne Water 
Quality Control Act. The Basin Plan establishes water quality objectives and implementation programs to 
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meet the objectives. All discharges to surface water bodies or groundwater in San Marcos are subject to 
the requirements of the Basin Plan. 

In January 2007, the San Diego RWQCB issued Order R9-2007-0001, an NPDES permit that regulates 
storm water discharges from public drainage systems, referred to as the Municipal Separate Storm Sewer 
System (MS4). The Order requires the City to develop and implement a Jurisdictional Urban Run-Off 
Management Plan (JURMP) that identifies and describes the methods that the City will use to eliminate 
significant pollutants from the City’s Storm Water Conveyance System. As part of the order, the City is 
required to implement a plan to eliminate pollutant discharges by requiring the implementation of 
appropriate Best Management Practices (BMPs) at applicable areas. The BMPs include inspection 
programs for businesses, municipal facilities, and treatment control facilities; preventative programs such 
as street sweeping and storm drain facility cleaning; and water quality monitoring. 

City of San Marcos, San Marcos Municipal Code and Standard Urban Stormwater 
Management Plan (SUSMP), 

San Marcos Municipal Code ( SMMC) Section 14.15 identifies specific BMPs for businesses and other 
activities to address pollutants generated by land use and activity. 

To implement Order R9-2007-0001 the City of San Marcos adopted the Standard Urban Stormwater 
Management Plan (SUSMP). Development and redevelopment projects are required to include SUSMP 
regulations and BMPs as part of site design. Development projects are required to implement source 
control, site design, Low Impact Design (LID) standards (e.g., permeable pavement, bioretention 
facilities), and water quality treatment for the pollutants of concern within the watershed. Other permit 
requirements became effective in January 2011, including ensuring hydromodification effects do not 
occur to creek systems as a result of development. 

3.9.3 THRESHOLDS FOR DETERMINING SIGNIFICANCE 

The impact of the proposed project related to hydrology and water quality would be considered 
significant if it would exceed the following thresholds of significance, in accordance with Appendix G of 
the CEQA Guidelines: 

• Violate any water quality standards or waste discharge requirements; 

• Substantially deplete groundwater supplies or interfere substantially with groundwater recharge 
such that there would be a net deficit in aquifer volume or a lowering of the local groundwater 
table level (e.g., the production rate of pre-existing nearby wells would drop to a level which 
would not support existing land uses or planned uses for which permits have been granted; 

• Substantially alter the existing drainage pattern of the site or area, including through the alteration 
of the course of a stream or river, in a manner which would result in substantial erosion or 
siltation on- or off-site; 
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• Substantially alter the existing drainage pattern of the site or area, including through the alteration 
of the course of a stream or river, or substantially increase the rate or amount of surface runoff in 
a manner which would result in flooding on- or off-site; 

• (2)Create or contribute runoff water which would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff; 

• Otherwise substantially degrade water quality; 

• Place housing within a 100-year flood hazard area as mapped on a Federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other flood hazard delineation map; 

• Place within a 100-year flood hazard area structures which would impede or redirect flood flows; 

• Expose people or structures to a significant risk of loss, injury or death involving flooding, 
including flooding as a result of the failure of a levee or dam; or 

• Inundation by seiche, tsunami, or mudflow. 

3.9.4 ANALYSIS OF ENVIRONMENTAL IMPACTS 

Water Resources 

Substantially Deplete Groundwater Supplies or Interfere Substantially with Groundwater 
Recharge 

Groundwater in San Marcos is generally limited the lower-lying areas, particularly along San Marcos 
Creek in the vicinity of SR-78 downstream from Lake San Marcos. The planning area contains one 
Department of Water Resources (DWR) designated groundwater basin of 2,300 acres (see Figure 3.9-1). 
Most areas in the General Plan area are not significant groundwater recharge areas. Most recharge areas 
are located adjacent to waterways. Development that could result from implementation of the General 
Plan would not result in conversion existing groundwater recharge areas to urban uses. 

Protection of the groundwater designated beneficial uses, identified in the Basin Plan through the 
implementation of watershed protection programs in the City, is critical to protecting the planning area’s 
ability to use these resources. Each General Plan Neighborhood based on its land use characteristics has 
an ability to infiltrate urban runoff and affect the water quality of both formally designated groundwater 
basins. Historical agricultural use is a concern in the groundwater as it affects both the beneficial use of 
the groundwater and down gradient surface water bodies such as the unincorporated Lake San Marcos. 
The ability to meet the Basin Plan surface water quality objectives and beneficial uses may be impaired 
by historic groundwater issues. 

Consistent with State mandates, the City of San Marcos adopted the Water Efficiency Landscape 
Ordinance in 2009 to reduce water usage through design, maintenance and landscape choice. Furthermore 
the City, the Vallecitos Water District and, and the VID currently partner to implement water 
conservation programs in the City. These agencies have installed drought tolerant gardens – at Heritage 
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Park, Jack’s Pond Park, and the District’s administration offices – to demonstrate how residents can 
reduce outdoor water use. The City uses water-efficient drip irrigation to maintain the majority of its more 
than 100 miles of roadway medians; some medians are well watered. Large community parks and most 
other City facilities are watered using well water pumped from each site or from other nearby wells. Well 
water gives the City a cost-effective way to green San Marcos without using potable water supplies. The 
City also makes daily adjustments to irrigation controllers based upon weather conditions using a 
sophisticated computerized monitoring system. The City continues to encourage the residents of San 
Marcos to reduce water consumption and promote water conservation. Policies of the Conservation and 
Open Space Element specifically protect groundwater quality through monitoring programs and best 
management practices, direct watershed assessment and protection programs, require new development to 
protect the quality of water bodies and natural drainage systems through site design, source controls, 
storm water treatment, runoff reduction measures, best management practices (BMPs), Low Impact 
Development (LID), and hydromodification strategies, and work with regulatory agencies to quality and 
compliance. 

Implementation of the policies of the General Plan, in coordination with existing City regulations, 
ordinances and practices take measures to reduce impacts on groundwater resources. This regulatory 
setting and City engagement make program-level impacts to groundwater resources less than significant. 

Watershed Protection/Water Quality 

Implementation of the proposed General Plan will have consequences on runoff, pollutant sources, 
meeting water quality standards, and stormwater drainage system capacity. Implementation of the General 
Plan will not involve the direct alteration of existing streams, rivers or other drainage patterns. However, 
future development/redevelopment consistent with the proposed General Plan could impact the existing 
drainage system. Increases to impervious surfaces, such as roofs, patios, driveways, and parking areas 
would lead to increased stormwater flow. The anticipated impacts, City approach to handling these issues 
and discussion of regulations currently in place are discussed below to analyze these inter-connected 
watershed protection and water quality issues. 

Land uses and areas with high percentages of impervious surfaces and ornamental landscaping are 
anticipated to generate pollutants of concern for the five impaired water bodies within the four watersheds 
in the planning area. Runoff from impervious and landscaped land uses within each watershed could flow 
directly into local storm drains that ultimately drain to the three major creek systems in the planning area. 
Since storm drains are designed to carry only stormwater, storm drain facilities constructed prior to 2001 
typically are not equipped with treatment control systems and, as a result, deliver urban storm runoff 
directly into local flood control channels, and eventually creeks, canals, reservoirs, and further 
downstream, lagoons and the ocean. 

In addition to pollutants being generated in each watershed’s improved land use areas, hydromodification 
effects to the creek systems may also occur. Hydromodification effects occur when the rainfall runoff is 
increased from impervious areas above the natural rainfall rate that would otherwise occur over time. 
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These include stream channel disruptions such as scouring, bank destabilization and other effects that 
result in stream degradation. 

Construction-related activities in each watershed in the planning area could also contribute additional 
pollutants, including sediments and erosion from grading activities; pollutants associated with 
construction materials, vehicles, and equipment. 

However, the City recognizes the importance of water quality and stopping the effects of 
hydromodification in its creek systems in each of its watersheds and the connection of impaired water 
bodies to new development and stormwater runoff. 

The City implements the SUSMP and Order R9 2007-0001 through various ordinances, policies, and the 
City of San Marcos Municipal. This requires all priority development projects and redevelopment projects 
as defined in its SUSMP to include water quality improvement techniques to reduce potential pollutants 
for each land use associated with each watersheds impaired water bodies. 

The SUSMP requires that the pollutants of concern for each impaired water body in each watershed be 
treated by engineered treatment controls to a medium pollutant removal efficiency or better prior to 
leaving each development site. This requirement has been in effect since 2001 and would result in 
reductions in pollutants as redevelopment occurs over time in each watershed. Engineered treatment 
controls include LID and BMP techniques such as permeable pavement, media filtrations devices and 
bioretention facilities. The BMPs required consist of both structural and nonstructural measures, 
including retention basins, first flush diversion devices, porous pavements, public education, street 
sweeping. LID is a stormwater management and land development strategy applied at the parcel scale that 
emphasizes conservation and use of on-site natural features integrated with engineered, small-scale 
hydrologic controls to more closely mimic predevelopment, or natural hydrologic functions. LID aims to 
decrease stormwater runoff by treating it and retaining it at the source and can include actions such as 
minimizing paved areas and soil compaction, preserving natural open spaces, locating open space areas to 
absorb overflows, directing runoff to natural and landscaped areas and filtration devices, and harvesting 
or reusing rain water as an irrigation source. 

The City also understands the effects of hydromodification on each of the watershed creek systems and its 
relationship to redevelopment and increasing the intensity of rainfall runoff. Through various ordinances, 
policies, and municipal codes that implement the SUSMP and Order R9 2007-0001, the City requires all 
priority development projects and redevelopment projects as defined in its SUSMP to implement 
hydromodification facilities to mimic natural rainfall runoff rates. The City also controls water pollution 
at the source by enforcement of the regulatory process, having programs that educate the public about 
sources of water pollution, and developing watershed management programs. 

Due to the inter-connected nature of these issues and multiple potential contribution sources, impacts 
associated with runoff, pollutant sources, meeting water quality standards, and stormwater drainage 
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system capacity and patterns resulting from implementation of the proposed General Plan cannot be 
determined at this level of Program EIR; thus, impacts would be significant. Mitigation is required. 

Otherwise Substantially Degrade Water Quality 

The Conservation and Open Space Element of the proposed General Plan contains several policies that 
address watershed protection, water quality, and hydromodification effects. The City also employs many 
methods to reduce pollutants found in urban runoff, including following the guidelines of clean water 
regulations, water quality permits, and water quality plans described previously in the Regulatory Setting. 
The City implements Best Management Practices (BMPs) City wide, including inspection programs for 
businesses, municipal facilities, street sweeping and storm drain facility cleaning, and monitoring water 
quality to reduce polluted stormwater from entering the City’s storm drain system. The City water quality 
standards and/or waste discharge requirements the City would be subject to include: the CWA regulations 
associated with discharges to defined water bodies and facilities, State and SDRWQCB NPDES 
regulations for discharge of pollutants into defined water bodies and facilities, meeting TMDL water 
quality numerics, and the City implemented SUSMP and Municipal Code BMP standards. 

Implementation of the General Plan could result in some new development in areas that currently 
developed with impervious surfaces or landscaped areas or have development activities. New 
development would increase the amount of landscaped areas, impervious surfaces, and runoff into the 
storm drain system, creeks, and water bodies in each of the watersheds in the City. New development in 
previously undeveloped areas can creates the potential for greater amounts of pollutants and an increased 
potential for hydromodification effects in each creek system within each watershed. 

The City of San Marcos is currently making a concerted effort, with addition future plans and policies, to 
address watershed protection and water quality issues. The above measures, along with the incorporation 
of LIDs, BMPs, and hydromodification facilities into new development will reduce impacts related to 
hydrology, watershed protection, water quality, and hydromodification effects. However, due to the inter-
connected nature of these issues and multiple potential contribution sources, impacts associated with 
runoff, pollutant sources, meeting water quality standards, and stormwater drainage system capacity and 
patterns resulting from implementation of the proposed General Plan cannot be determined at this level of 
Program EIR; thus, impacts would be significant. Mitigation is required. 

Flooding and Inundation Hazards 

Housing, Structures or Risk within a 100-Year Flood Hazard Area 

As shown in Figure 3.9-2, areas of San Marcos that are susceptible to flooding during a 100-year event 
are located primarily along San Marcos Creek and along the Twin Oaks Valley drainage. Some flooding 
could also occur around San Marcos Lake. Potential dam inundation areas are located upstream and 
downstream from San Marcos Lake and downstream from South Lake and Discovery Lake. According to 
the San Diego Multi-Jurisdictional Hazard Mitigation Plan, the San Marcos dam has a “significant” 
potential for hazards related to dam failure while Dixon Dam has a “high” potential for hazards related to 



3.9 Hydrology and Water Quality 
 

 
San Marcos General Plan EIR 3.9-19 November 2011 

dam failure (URS 2004). It is unlikely that all of these dams would fail simultaneously, so the actual 
inundation area that would result from failure of one of these facilities would be more likely to affect a 
much smaller area than that shown in Figure 3.9-2. Because of its size and location, failure of the facility 
at San Marcos Lake would have the potential to adversely affect the greatest number of people and the 
largest area of land. 

In certain flood zones, such as Zone A, 100-year Floodway, all development is prohibited by FEMA. 
Other zones, including Zone A, 100-year Floodplain and Zone X, 100-year Floodplain, may allow for 
limited development, although it is restricted by FEMA. These restrictions may include elevated 
foundations or adherence to strict building code criteria. 

The City of San Marcos and San Diego County work together to maintain an extensive regional 
stormwater drainage system to prevent flooding in San Marcos. This system is able to prevent flooding in 
most cases. The City and County will continue to work together to maintain and improve the system. The 
Draft General Plan includes implementation programs that create a Flood Damage Prevention Overlay 
Zone, permit natural channelization of San Marcos Creek, and to impose additional conditions on new 
development for drainage improvements. 

Implementation of the goals and policies of the General Plan would restrict the location of new 
development to areas that are not in major flood risk areas and by providing well-maintained regional 
flood control facilities to control flows. The Safety Element contains policies to address this. 

With adherence to and implementation of the proposed General Plan policies and regulations, program-
level impacts from flooding would be less than significant. 

Inundation by Seiche, Tsunami, or Mudflow 

Because San Marcos is located inland, tsunamis do not pose a threat to the planning area. Seiches have 
not affected San Marcos in the past, and there are few bodies of water large enough to create one. 
Although highly unlikely, Lake San Marcos is likely the only body of water that would contain enough 
water and be located in close enough proximity to human-occupied structures to cause any effect. 
However, this is extremely unlikely to be a major threat, and implementation of the General Plan will not 
result in any changes in land use that increase the unlikely risk of seiche in San Marcos. 

Due to the presence of slopes in San Marcos, the possibility of mudflow is greater than that of a tsunami 
or seiche during or following a seismic event. As described in the Safety Element of the Draft General 
Plan, there are areas of the City that are susceptible to slip instability even during static conditions, 
including the Questhaven/La Costa Meadows, Barham/Discovery Community, eastern College Area, and 
southwestern Twin Oaks Valley neighborhoods. If development resulting from implementation of the 
General Plan removes vegetation from the hillside or makes unmitigated cuts in the earth, there is a 
possibility that mudflows could occur, particularly during a storm event with heavy rainfall. However, the 
City requires all new development to comply with standard erosion prevention practices and 
requirements, and geotechnical reports are required for such development. 
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Implementation of the goals and policies of the proposed General Plan would restrict the location of new 
development to areas that would not be at risk from seiche and ensure that new development in hillside 
areas or in areas at risk from the potential for mudflows are properly engineered and planned to reduce 
risks. The proposed General Plan includes policies within the Safety Element to address this. 

With adherence to and implementation of the proposed General Plan policies and regulations, program-
level impacts from the risk of seiche and mudflow would be less than significant. 

3.9.5 MITIGATION MEASURES 

Implementation of the San Marcos General Plan would result in significant impacts related to hydrology 
and water quality. The following mitigation measures are general and programmatic in nature, and would 
be refined in project-specific CEQA documents. 

Water Resources 

Impacts related to water resources and the depletion of groundwater supply are less than significant 
based on the existing regulatory setting, actions of the City, and policies of the proposed General Plan. 
Mitigation is not required. 

Watershed Protection/Water Quality 

HWQ-1 The City will work with applicable water purveyors and the San Diego County Water 
Authority to examine strategies to address the City’s water supply needs in compliance with 
the Urban Water Management Plan. (Implementation Program COS-5.2) 

HWQ-2 The City will work with water purveyors to expand opportunities for the use of recycled 
water for activities such as outdoor irrigation, toilet flushing, fire hydrants, commercial and 
industrial processes, carwashes, concrete batching, laundry mats, dust control, parks, golf 
courses, other landscaped areas, and other appropriate water-intensive uses. Recycled water 
would meet all regulatory requirements from DHS and building codes (Implementation 
Program COS-5.3) 

HWQ-3 New development and redevelopment shall incorporate drought tolerant landscaping in parks 
and open spaces, within new rights-of-way, in yards, and other appropriate places. 
(Implementation Program COS-5.4) 

HWQ-4 The City will require the implementation of water conservation efforts for households, 
businesses, industries and public infrastructure. Include the following measures: 

a. Require low-flow appliances and fixtures in all new development; 

b. Work with water providers and water conservation agencies to create an incentives 
program that encourages retrofitting existing development with low-flow water fixtures; 
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c. Require new development and landscaped public areas to utilize state-of-the-art 
irrigation systems that reduce water consumption including graywater systems, where 
feasible, and rainwater catchment 

d. Encourage use of drought-tolerant and native vegetation. 

e. Require development project approvals to include a finding that feasible and cost-
effective options for conservation and water reuse are incorporated into project design 
including graywater systems. Implementation of graywater systems are required to meet 
all DHS, building, plumbing, and SDRWQCB requirements to avoid water quality 
impacts 

f. If recycled water is unavailable, evaluate and if feasible, utilize deep water wells rather 
than potable water for irrigation and other non-drinking purposes. 

g. Educate the public regarding the various water conservation programs that the City 
serving water districts provide offers, and the benefits of water conservation, including 
tips on how to reduce water usage. 

(Implementation Program COS-5.5) 

HWQ-5 The City shall coordinate with regulatory agencies and other parties to ensure that pollutant 
sources in sub watersheds to surface water and groundwater are re-assigned to the appropriate 
regulatory process (air, waste, water). (Implementation Program COS-6.1) 

HWQ-6 The City, in conjunction with other agencies, shall develop a watershed implementation and 
improvement plan for each subwatershed to address achievement of surface water quality and 
sustainable beneficial uses through identification of opportunities for detention, infiltration, 
natural treatment systems, water recycling, water reuse, water supply augmentation, and 
provide programs and measures designed to promote., maintain, or achieve compliance with 
water quality laws, regulations, and standards including statewide plans, regional plans, 
TMDLs and NPDES permits. (Implementation Program COS-6.2) 

HWQ-7 The City shall establish sources, constituents, and water body priorities based on surface 
water quality and groundwater quality for each watershed within the City of San Marcos. 
(Implementation Program COS-6.3) 

HWQ-8 The City shall identify pollutants of concern in each subwatershed for groundwater and 
surface water. (Implementation Program COS-6.4) 

HWQ-9 The City shall develop a groundwater management plan for each subwatershed groundwater 
basin to address achievement of groundwater quality and sustainable beneficial uses. 
(Implementation Program COS-6.5) 
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HWQ-10 The City shall involve the public in understanding and defining sustainable watershed 
protection for surface and groundwater quality management by: 

a. Developing publicly supported criteria for sustainable watershed protection based on 
social, economic and environmental costs and benefits; and 

b. Applying publicly supported criteria for watershed protection to surface and 
groundwater quality management decisions. 

(Implementation Program COS-6.6) 

HWQ-11 The City shall assess hydromodification effects at the subwatershed level. (Implementation 
Program COS-6.7) 

HWQ-12 The City shall establish at the subwatershed level hydromodification management plans for 
high priority drainages. (Implementation Program COS-6.8) 

Flooding and Inundation Hazards 

Impacts related to altering existing drainage patterns; flood hazard areas and risks; and inundation by 
seiche, tsunami, or mudflow are less than significant based on existing conditions and regulatory setting; 
mitigation is not required. 

3.9.6 SIGNIFICANCE AFTER MITIGATION 

 Water Resources 

Impacts related to water resources and the depletion of groundwater supply are less than significant 
based on the existing regulatory setting, actions of the City, and policies of the proposed General Plan. 
Mitigation is not required. 

Watershed Protection/Water Quality 

Mitigation Measures HWQ-1, HWQ-2, HWQ-3, HWQ-4, HWQ-5, HWQ-6, HWQ-7, HWQ-8, HWQ-9, 
HWQ-10, HWQ-11, and HWQ-12 are proposed to address the impacts related to hydrology and water 
quality. Mitigation Measure HWQ-1 states the City will coordinate with applicable water districts on 
water supply strategies and preparation of the Urban Water Management Plan. Mitigation Measure 
HWQ-2 commits to expand recycled water opportunities with water purveyors. Mitigation Measure 
HWQ-3 limits new development to drought tolerant/climate appropriate landscaping to reduce water 
demands. Mitigation Measure HWQ-4 provides water conservation efforts for households, businesses, 
industries and public infrastructure. Mitigation Measure HWQ-5 ensure that pollutant sources in sub 
watersheds to surface water and groundwater are re-assigned to the appropriate regulatory process 
through agency coordination and abatement. Mitigation Measure HWQ-6 states the City will conduct a 
watershed implementation and improvement plan for each subwatershed to address achievement of 
sustainable surface water quality and sustainable beneficial uses. Mitigation Measure HWQ-7 states each 
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watershed will be reviewed to establish sources, constituents, and water body priorities based on surface 
water quality and groundwater quality. Mitigation Measure HWQ-8 states pollutants of concern will be 
identified for each subwatershed for groundwater and surface water. Mitigation Measure HWQ-9 states a 
groundwater management plan will be developed for each subwatershed groundwater basin to address 
achievement of groundwater quality and sustainable beneficial uses. Mitigation Measure HWQ-10 
involves the public in understanding and defining sustainable watershed protection for surface and 
groundwater quality management. Mitigation Measure HWQ-11 commits to assessing hydromodification 
effects at the subwatershed level. Mitigation Measure HWQ-12 states the City will establish at the 
subwatershed level hydromodification management plans for high priority drainages. 

With adherence to and implementation of the proposed General Plan policies, and implementation of 
Mitigation Measures HWQ-1, HWQ-2, HWQ-3, HWQ-4, HWQ-5, HWQ-6, HWQ-7, HWQ-8, HWQ-9, 
HWQ-10, HWQ-11, and HWQ-12 the potential impacts on hydrology and water quality will be reduced 
to a less than significant level at the General Plan program level. 

Flooding and Inundation Hazards 

Impacts related to altering existing drainage patterns; flood hazard areas and risks; and inundation by 
seiche, tsunami, or mudflow are less than significant based on existing conditions and regulatory setting; 
mitigation is not required. 

 



3.9 Hydrology and Water Quality 
 

 
San Marcos General Plan EIR 3.9-24 November 2011 

 

 

 

 

 

 

 

This page intentionally left blank. 




