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groundwater replenishment, and water use efficiency practices also influence the groundwater 
conditions in the Basin. 
 
To increase the capture and recharge of the Santa Ana River flows and to increase the long-term 
safe yield of the Basin, OCWD has completed a Groundwater Replenishment (GWR) System 
and in January 2008, OCWD and the Orange County Sanitation District received approval from 
the California Department of Public Health and the Santa Ana RWQCB to inject purified sewer 
water from the GWR System into the Orange County groundwater basin.  The GWR sewer water 
purification plant is located in Fountain Valley and includes advanced treatment through 
microfiltration and reverse osmosis systems, followed by ultraviolet light and hydrogen peroxide 
treatment to provide thorough disinfection.  One-half of the purified water is injected into the 
OCWD’s seawater intrusion barrier near the plant site and the remaining purified water is piped 
13 miles upstream to spreading basins located adjacent to the Santa Ana River in Anaheim.  This 
system is designed to meeting the drinking water needs of an existing population of 2.3 million 
residents in north and central Orange County and a projected 300,000 to 500,000 additional 
residents by 2020.   
 
Groundwater recharge facilities within or adjacent to the City include the Santa Ana River, 
which performs groundwater recharge areas along it entire route, and Santiago Creek. The upper 
portions of Santiago Creek are characterized by large, abandoned mining pits. In particular, the 
pits near Bond Street serve valuable groundwater recharge purposes. 
 
According to the City’s Urban Water Management Plan (UWMP) Update (City of Orange 2005), 
the City’s 2005 estimated groundwater production capacity was 40,371 acre-feet per year (AFY).  
The UWMP also noted that three additional wells were included in the City’s Capital 
Improvement Program.  With these additional wells, the City’s estimated production capacity 
would be increased to 49,079 AFY.  The City Public Works Water Division maintains the city 
wells, and plans and maintains the City water distribution system.  
 
The City also purchases approximately 40 percent of its domestic water supply from imported 
water sources supplied by the MWD through the MWDOC and approximately 3 to 5 percent of 
its water supply from the Serrano Water District.  The Irvine Ranch Water District serves East 
Orange, and the Southern California Water Company and East Orange County Water District 
also serve small portions of the southeast area of the City (see Section 5.12, Public Services and 
Utilities, for water agency boundaries in Figure 5.12-1 and City water supply sources in Table 
5.12-3).   
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Runoff from local rainfall serves as the main source of recharge from the smaller basins and 
accounts for some of the recharge of the Basin.  The amount of runoff recharge can only be 
estimated because it is highly variable.  Most of the recharge of the Basin is from Santa Ana 
River flow from in-stream percolation or diverted to off-stream spreading basins operated by the 
OCWD. 
 
Flooding 
 
Figure 5.6-1 in the Geology/Soils section of this EIR, shows areas of the City and planning area 
that are subject to flooding from a 100-year flood.  These areas primarily occur along drainages 
of Santiago Creek and leading into and from the Peters Canyon Reservoir.  The Santiago Creek 
flow is confined by the Irvine Lake Dam and within a large flood control basin confined by the 
Villa Park Dam.  The Santiago Creek recharge area spreads flood flows into basins in 
undeveloped areas northeast and south of Villa Park Road.  Downstream of the recharge basin, 
the creek flows in a mostly natural or earthen bottom channel and can flow outside its banks 
along its route, including into W.O. Hart Park near the south City boundary. The channel through 
Hart Park is concrete and serves a dual purpose as a parking lot.  The channel leading up to Hart 
Park is dirt and riprap lined. 
 
Both the City and the County are responsible for the management of the storm drain and flood 
control facilities in Orange.  The Orange County Flood Control District (OCFCD) provides for 
the planning, development, operation, and maintenance of the flood control facilities on a 
Countywide basis.  The City Public Works Department is also responsible for the operation and 
maintenance of the City’s storm drain system and in the review of land development projects to 
ensure that storm drains properly feed into the local and regional systems.   
 
In addition to local flooding and drainage studies, the Federal Emergency Management Agency 
(FEMA) maintains and updates the Flood Insurance Rate Maps (FIRM) that are used to locate 
properties and buildings in flood insurance risk areas.  Community officials use the FIRM to 
administer floodplain management regulations and to mitigate flood damage; and lending 
institutions and federal agencies use the FIRM to determine whether flood insurance is required 
when making loans or providing grants following a disaster for the purchase or construction of a 
building.  The City uses the FIRM during review of land development projects to determine 
whether avoidance of floodprone areas or improvements, such as elevating the land above the 
area susceptible to flooding, are needed.  If the area of a proposed development project is 
mapped as susceptible to flooding, a hydrology study would be required to demonstrate that 
building sites would be free from flooding hazard; that drainage can be conveyed to a facility 
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with sufficient capacity to accommodate increased drainage runoff; and that any proposed 
improvements, including filling, does not raise the flood level upstream or downstream of the 
project.   
 
The City Master Plan of Drainage (MPD) updated a 1981 MPD based on new criteria established 
by the Orange County Environmental Management Agency (OCEMA) (known as the Orange 
County Public Works Department) in 1986.  The purpose of the study was to identify City-
maintained drainage facilities that are inadequate to convey runoff calculated by the most up-to-
date methods.  The MPD watershed was subdivided into 33 smaller watersheds, which were then 
further subdivided into 4 main drainage fee zones.  The MPD did not analyze the following 
regional flood control facilities that were under the jurisdiction of other agencies:  the Santa Ana 
River, maintained by the OCFCD; and 12 flood control facilities maintained by the Orange 
County Public Works Department, the largest of which is Santiago Creek. The OCFCD is 
undertaking the Santa Ana River Mainstem Project, which is designed to provide and increase 
flood protection to the growing urban communities in Orange, Riverside, and San Bernardino 
counties.  The Orange County Public Works Department has completed several projects and has 
numerous projects in the design phase and construction phase to improve flood control facilities 
within its jurisdiction.  None of these projects are currently within the planning area.  
 
Following is a list of the Orange County Public Works Department-maintained facilities: 
 

• Regional facilities tributary to the Santa Ana River 

o Collins Channel 

 Marlboro Channel 

 Buckeye Channel 

o Fletcher Channel 

o Bitterbush Channel 

• Regional facilities tributary to Santiago Creek 

o Walnut Avenue Storm Drain 

o Handy Creek 

o La Veta Avenue Storm Drain 

o Chapman Avenue Drain 
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• Regional facilities tributary to the East Garden  Grove-Wintersburg Channel 

o Holiday Storm Drain 

• Regional facilities tributary to the San Diego Creek Channel 

o El Modena-Irvine Channel 
 
For the local facilities analyzed in the MPD, all available plans were reviewed and analyzed for 
deficiencies.  Each deficient facility and proposed improvements needed were identified and 
given priority classification from “1” (highest priority) to “4.”  Deficiencies were primarily in the 
priority 3 and 4 categories; laterals in 4 of the 33 analyzed watersheds were assigned priority “1” 
and laterals in 7 of the watersheds were assigned priority “2.” The deficiencies are distributed 
throughout the City. The City’s Public Works Department uses the MPD prioritization to plan 
and implement drainage improvements through the City’s Capital Improvement Program. 
 
Drainage and Water Quality 
 
As shown in Figure 5.8-1, most of the City’s drainage runoff is conveyed to the Santa Ana River 
through City storm water drainage systems either directly or via Santiago Creek.  In addition, 
Peters Canyon Wash conveys runoff from a relatively small area in the southeastern portion of 
the City into the San Diego Creek Watershed, and a small area in the southwestern portion of the 
City is conveyed into the Westminster Watershed.  The Santa Ana River outlet to the Pacific 
Ocean is at the boundary between the Cities of Newport Beach and Huntington Beach; San 
Diego Creek outlets into the Upper Newport Bay Ecological Preserve; and the Westminster 
Watershed area drains to the East Garden Grove-Wintersburg Channel, which outlets into the 
Bolsa Chica Ecological Reserve at Huntington Beach.  Table 5.8a-1 lists the pollutants of 
concern for each of the water bodies affected by City drainage runoff.  Table 5.8-2 lists the 
beneficial uses of the water bodies that receive runoff from the planning area.   
 
As listed in the table, the beneficial uses include the following:   
 

• MUN - Municipal and Domestic Supply waters are used for community, military, 
municipal, or individual water supply systems. These uses may include, but are not 
limited to, drinking water supply. 

• GWR - Groundwater Recharge waters are used for natural or artificial recharge of 
groundwater for purposes that may include, but are not limited to, future extraction, 
maintaining water quality, or halting saltwater intrusion into freshwater aquifers. 
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Table 5.8-1 
Water Body Pollutants of Concern 

 
Water Body 

 
Watershed 

Pollutants of Concern 
Bacteria 

Indicators/ 
Pathogens Metals Pesticides Toxicity 

Salinity/TDS/ 
Chlorides 

Anaheim Bay Westminster X X X X  
Bolsa Chica Westminster  X    
Huntington 
Beach State Park 

Westminster X   X  

San Diego Creek, 
Reach 1  

San Diego Creek X X X   

San Diego Creek, 
Reach 2 

San Diego Creek  X  X  

Santiago Creek, 
Reach 4 

Santa Ana River X     

Silverado Creek Santa Ana River X    X 
Source:  2006 303(d) List, State Water Resources Control Board 

 
 

Table 5.8-2 
Beneficial Uses of Receiving Waters 
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Anaheim Bay +  X X X   X X X X X  
Bolsa Chica +   X X   X X X X X X 
Huntington Beach State Park +  X X X X   X X X X  
San Diego Creek, Reach 1  +   X X  X  X     
San Diego Creek, Reach 2 + I  I I  I  I     
Santiago Creek, Reach 4 X X  X X  X  X     
Silverado Creek X X  X X  X  X     
Source:  Santa Ana Region Basin Plan February 2008 
X Present or Potential Beneficial Use 
I Intermittent Beneficial Use 
+ Excepted from municipal drinking water source (MUN) designation 
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• NAV - Navigation waters are used for shipping, travel, or other transportation by private, 
commercial, or military vessels. 

• REC 1 - Water Contact Recreation waters are used for recreational activities involving 
body contact with water where ingestion of water is reasonably possible. These uses may 
include, but are not limited to, swimming, wading, water-skiing, skin and scuba diving, 
surfing, whitewater activities, fishing, and use of natural hot springs. 

• REC 2 - Non-contact Water Recreation waters are used for recreational activities 
involving proximity to water, but not normally involving body contact with water where 
ingestion of water would be reasonably possible. These uses may include, but are not 
limited to, picnicking, sunbathing, hiking, beachcombing, camping, boating, tidepool and 
marine life study, hunting, sightseeing, and aesthetic enjoyment in conjunction with the 
above activities. 

• (COMM) Commercial and Sportfishing waters are used for commercial or recreational 
collection of fish or other organisms, including those collected for bait. These uses may 
include, but are not limited to, uses involving organisms intended for human 
consumption. 

• (WARM) Warm Freshwater Habitat waters support warmwater ecosystems that may 
include, but are not limited to, preservation and enhancement of aquatic habitats, 
vegetation, fish and wildlife, including invertebrates. 

• (BIOL) Preservation of Biological Habitats of Special Significance waters support 
designated areas or habitats, including, but not limited to, established refuges, parks, 
sanctuaries, ecological reserves or preserves, and Areas of Special Biological 
Significance (ASBS), where the  reservation and enhancement of natural resources 
requires special protection. 

• (WILD) Wildlife Habitat waters support wildlife habitats that may include, but are not 
limited to, the preservation and enhancement of vegetation and prey species used by 
waterfowl and other wildlife. 

• (RARE) Rare, Threatened, or Endangered Species waters support the habitats necessary 
for the survival and successful maintenance of plant or animal species designated under 
state or federal law as rare, threatened, or endangered. 
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• (SPWN) Spawning, Reproduction, and Development waters support high-quality aquatic 
habitats necessary for reproduction and early development of fish and wildlife. 

• (MAR) Marine Habitat waters support marine ecosystems that include, but are not 
limited to, preservation and enhancement of marine habitats, vegetation (e.g., kelp), fish 
and shellfish, and wildlife (e.g., marine mammals and shorebirds). 

• (EST) Estuarine Habitat waters support estuarine ecosystems, which may include, but are 
not limited to, preservation and enhancement of estuarine habitats, vegetation, fish and 
shellfish, and wildlife such as waterfowl, shorebirds, and marine mammals. 

 
Regulatory Setting 
 
Federal Clean Water Act 
 
The federal CWA is the principal statute governing water quality.  The CWA established the 
basic framework for regulating discharges of pollutants into the nation’s waters, a permit system 
known as the NPDES.  The NPDES program requires permits for the discharge of pollutants 
from any point source (including storm water discharges) into “waters of the U.S.”  As defined in 
the CWA, waters of the U.S. applies to surface waters, rivers, lakes, estuaries, coastal waters, 
and wetlands.  In California, the authority to implement the NPDES program is delegated to the 
SWRCB.  In 1987, the CWA was broadened to require regulation of storm water discharges 
through use of NPDES storm water permits.  In 1990, the CWA was amended to require the 
regulation of discharges from Municipal Separate Storm Sewer Systems (MS4s) into existing 
waterways.  
 
In addition, Section 303(d) of the CWA requires states to develop a list of “impaired” water 
bodies that may require additional protection to ensure established water quality standards are 
achieved and maintained.  For these water bodies, the state is required to develop appropriate 
TMDLs.  TMDLs are the sum of the individual pollutant load allocations for point sources, 
nonpoint sources, and natural background conditions for a designated water body. 
 
The Porter-Cologne Water Quality Control Act (California Water Code, Division 7) requires that 
any person proposing to discharge wastes that could affect the quality of “waters of the state” file 
a Report of Waste Discharge to the appropriate RWQCB.  In October 1992, the SWRCB began 
requiring NPDES permit compliance for discharges from construction activities that disturb up to 
5 acres or more of soil.  In March 2003 the threshold was lowered to 1 acre.  Within the project 
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area, permits that govern and restrict the amount of pollutants that can be discharged into ground 
or surface waters are issued by the Santa Ana RWQCB.   
 
National Pollutant Discharge Elimination System 
 
The Santa Ana RWQCB has issued a total of five NPDES permits that apply to storm water 
regulations within the City of Orange.  These permits are: 
 

• State Water Quality Order No. 97-03 regulates discharges of storm water associated with 
industrial activities.  

• State Water Quality Order No. 99-08-DWQ regulates discharge of storm water runoff 
associated with construction activities.  

• Orange County Order No. R8-2002-0010 and State Permit CAS618030 regulate waste 
discharge requirements.  

• State Water Resources Control Board Order No. 2006-0003-DWQ regulates statewide 
general waste discharge requirements for sanitary sewer systems.  

 
Order A8-2002-0016 prohibits illegal discharges into the storm drain system and contaminated 
water into the groundwater supply.  Among other things, the City developed and adopted a Local 
Implementation Plan (LIP) on July 1, 2003, that describes activities the City will implement to 
meet the requirements of the NPDES permit to make a meaningful improvement in the City’s 
urban water quality.  City programs pursuant to the LIP include (1) inspections of commercial 
and industrial properties, (2) inspection and cleaning of storm water pipelines, and 
(3) responding to complaints. 
 
The City’s LIP is based on the County Drainage Area Management Plan (DAMP), which 
identifies pollutants of concern for each of the County’s watersheds and provides standards and 
procedures to improve water quality associated with runoff from existing and developed areas in 
the County.  The DAMP establishes additional CEQA water quality guidelines for public and 
private County projects, imposes additional water quality BMPs for development and 
redevelopment projects that fall under “priority project” categories (see Table 5.8-2), and 
requires preparation of a Water Quality Management Plan (WQMP) for private development 
projects during the discretionary or ministerial approval processes.  The WQMP identifies 
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pollutants of concern and treatment BMPs to remove pollutants from postconstruction site runoff 
prior to its discharge to the storm drain system. 
 
 

Table 5.8-2 
Priority Projects Categories 

1. Residential development of 10 units or more 
2. Commercial and industrial development greater than 100,000 square feet including parking areas 
3. Automotive repair shop 
4. Restaurant where the land area of development is 5,000 square feet or more including parking areas 
5. Hillside development on 10,000 square feet or more, which is located on areas with known erosive soil 

conditions or where natural slope in 25 percent or more 
6. Impervious surface of 2,500 square feet or more located within, directly adjacent to (within 200 feet), or 

discharging directly to receiving water within Environmentally Sensitive Areas1 
7. Parking lot area of 5,000 square feet or more, or with 15 or more parking spaces, and potentially exposed to 

urban runoff 
8. All significant redevelopment projects, where significant redevelopment is defined as the addition of 5,000 or 

more square feet of impervious surface on an already developed site.  Significant Redevelopment includes, 
but is not limited to: 
• Expansion of a building footprint. 
• Addition of a building and/or structure. 
• Addition of an impervious surface, such as construction of a new parking lot, which is not part of a 

routine maintenance activity. 
• Replacement of impervious surfaces, buildings, and/or structures when 5,000 or more square feet of soil 

is exposed during replacement construction. Replacement does not include routine maintenance activities, 
trenching and resurfacing associated with utility work, resurfacing and reconfiguring the surface of 
parking lots (unless 5,000 or more square feet of impervious surface is added to the existing parking lot 
area), or reconfiguration of pedestrian ramps and replacement of damaged pavement. 

1 Generally, these are areas “in which plant or animal life or their habitats are either rare or especially valuable because of 
their special nature or role in an ecosystem and which would easily be disturbed or degraded by human activities and 
developments” (California Public Resources Code §30107.5).  Examples are Areas of Special Biological Significance as 
designated by the State Water Resources Control Board, areas identified in Habitat Conservation Plans as supporting 
endangered or threatened species, and receiving waters that are designated as being impaired. These areas are shown on 
maps that are available upon request or can be found at www.ocwatersheds.com/StormWater/documents_damp_section7 
.asp.  

 
 
Land development or public improvement projects that disturb 1 or more acres of soil are 
required to obtain coverage under the state’s General Permit for Discharges of Storm Water 
Associated with Construction Activity (Construction General Permit 99-08-DWQ).  The 
Construction General Permit requires preparation and implementation of a Storm Water 
Pollution Prevention Plan (SWPPP), which would include a site plan showing existing and 
proposed buildings, lots, roadways, storm water collection and discharge points, general 
topography both before and after construction, and drainage patterns across the project.  The 
SWPPP must list BMPs to minimize the impact of storm water runoff.  Additionally, the SWPPP 
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must contain a construction monitoring program including a visual monitoring program; a 
chemical monitoring program for “nonvisible” pollutants to be implemented if there is a failure 
of BMPs; and a sediment monitoring plan if the site discharges directly to a water body listed on 
the 303(d) list for sediment or turbidity.  Processing of the permit requires a complete Notice of 
Intent package (Notice of Intent, site map, and fee) and Notice of Termination (upon completion 
of each section), filed with the SWRCB.  In addition, Orange County Order R8-2002-0010 and 
State Permit CAS618030 require certain projects discharging to MS4s to prepare a WQMP that 
contains BMPs that will be implemented to control pollutants postconstruction. 
 
Senate Bill 610 and Senate Bill 221 
 
Senate Bill (SB) 610 amended state law in 2002 to improve the link between water supply 
availability and land use decisions made by cities and counties. The statute requires that detailed 
water supply availability information be provided to decision makers prior to city or county 
approval of certain large-scale developments; for example, residential developments of over 500 
dwelling units. SB 610 also requires that the information included in the assessment be included 
in the administrative record of the approval. The agency’s UWMP may fulfill the specific 
requirements of SB 610. If the city or county cannot identify a public water system that would 
supply water to a proposed project, SB 610 requires the water supply agency itself prepare the 
water supply assessment.  
 
SB 221, which became effective at the same time as SB 610, makes written verification of 
sufficient water supply a prerequisite to the approval of certain residential subdivisions. Such 
verification requires the demonstration of a sufficient water supply, showing valid water 
entitlements, water infrastructure financing, and all major permits and approvals. Water Code 
section 10190(e) requires that if any of the listed water sources have never been used by the 
supplier, the assessment must demonstrate that the source is, in fact, available by identifying 
other suppliers that receive water from the same source. 
 
Santa Ana River Basin Plan 
 
The Water Quality Control Plan for the Santa Ana River Basin (Santa Ana Basin Plan) 
(SARWQCB 1995, as amended) designates beneficial uses and water quality objectives for 
waterbodies in the region. Specific objectives are provided for the larger water bodies within the 
region as well as general objectives for ocean waters, bays and estuaries, inland surface waters, 
and ground waters. In general, narrative objectives require that degradation of water quality does 
not occur due to increases in pollutant loads that would impact the beneficial uses of a water 
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body. For example the Santa Ana Basin Plan requires that, “Inland surface waters shall not 
contain suspended or settleable solids in amounts which cause a nuisance or adversely affect 
beneficial uses as a result of controllable water quality factors.” Water quality criteria apply 
within receiving waters and do not apply directly to runoff; therefore, water quality criteria from 
the Basin Plan are used as benchmarks for comparison in the quantitative assessments and are 
also examined in the qualitative assessments in the Environmental Impact section below.  
 
5.8.2 Threshold for Determining Significance 
 
CEQA Guidelines Appendix G and the City’s IS Checklist provide the following criteria for 
determining significance.  For the purposes of this EIR, a significant impact would occur if 
implementation of the General Plan would: 
 

a) Violate any water quality standards or waste discharge requirements; 

b) 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 preexisting nearby wells would 
drop to a level that would not support existing land uses or planned uses for which 
permits have been granted); 

c) 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 that would result in substantial 
erosion or siltation on- or off-site; 

d) 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 that would result in flooding on- or off-site; 

e) Create or contribute runoff water that would exceed the capacity of existing or planned 
storm water drainage systems or provide substantial additional sources of polluted runoff; 

f)  Otherwise substantially degrade water quality; 

g) 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; 

h) Place within a 100-year flood hazard area structures that would impede or redirect flood 
flows; 
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i) 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; 

j) Inundate by seiche, tsunami, or mudflow;  

k) Potentially impact storm water runoff from construction activities; 

l) Potentially impact storm water runoff from postconstruction activities; 

m) Result in a potential for discharge of storm water pollutants from areas of material 
storage, vehicle or equipment fueling, vehicle or equipment maintenance (including 
washing), waste handling, hazardous materials handling or storage, delivery areas, 
loading docks or other outdoor work areas; 

n) Result in the potential for discharge of storm water to affect the beneficial use of the 
receiving waters; 

o) Create the potential for significant changes in the flow velocity or volume of storm water 
runoff to cause environmental harm; or 

p) Create the potential for significant increases in erosion of the project site or surrounding 
areas. 

 
5.8.3 Environmental Impact 
 
General Plan Policies 
 
As detailed in the Regulatory Setting, there are a number of federal, state, and local regulations 
and master plan documents that address and regulate hydrology and water quality in the planning 
area.  In addition, specific policies related to groundwater, water supply, hydrology, and water 
quality in the proposed General Plan Land Use Element include: 
 

• Create and maintain open space resources that provide recreational opportunities, protect 
hillside vistas and ridgelines, and conserve natural resources. (Land Use Element Policy 
6.4)   

• Reduce pollutant runoff from new development and urban runoff to the maximum extent 
practicable. (Land Use Element Policy 6.4)    
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• Integrate natural amenities and connections, including waterways and wildlife corridors, 
within the design of urban and suburban spaces. (Land Use Element Policy 6.7)   

• Maximize landscaping along streetscapes and within development projects to enhance 
public health and environmental benefits. (Land Use Element Policy 6.8)   

• Restrict development in areas where exposure to hazards such as flood, erosion, 
liquefaction, dam failure, hazardous materials, and toxic gases cannot be mitigated to 
ensure minimal risk to residents and minimal liability to the City. (Land Use Element 
Policy 6.9)   

 
Specific policies related to groundwater, water supply, hydrology, and water quality in the 
proposed Natural Resources Element include: 
 

• Reduce the amount of water used for landscaping through the use of native and drought-
tolerant plants, proper soil preparation, and efficient irrigation systems as parks are built 
or renovated. (Natural Resources Element Policy 2.3)  

• Encourage the production, distribution, and use of recycled and reclaimed water for 
landscaping projects, while maintaining urban runoff water quality objectives. (Natural 
Resources Element Policy 2.4) 

• Protect the ecological integrity and overall health of Orange’s watersheds. (Natural 
Resources Element Policy 2.11) 

• Cooperate with water supply agencies to protect the quantity and quality of local 
groundwater supplies. (Natural Resources Element Policy 2.12) 

• Minimize the amount of impervious surfaces and associated urban runoff pollutants in 
new development and significant redevelopment throughout the community. (Natural 
Resources Element Policy 2.15)   

 
Specific policies related to groundwater, water supply, hydrology, and water quality in the 
proposed Infrastructure Element include: 
 

• Correct known deficiencies in the City’s sewer, storm drain, and water systems and work 
toward environmentally sustainable systems. (Infrastructure Element Policy 1.2) 
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• Promote water conservation programs aimed at reducing demands. (Infrastructure 
Element Policy 1.3) 

• Explore environmentally efficient infrastructure improvements such as the use of 
reclaimed water, maximizing percolation, and similar technologies. (Infrastructure 
Element Policy 1.4) 

• Investigate and carry out cost-effective methods to reduce storm water infiltration into the 
sewer system. (Infrastructure Element Policy 1.5) 

 
The proposed General Plan also includes an Implementation Plan that identifies specific 
Implementation Programs to achieve the goals, policies, and plans.  Where a potentially 
significant environmental impact exists, these Implementation Programs also function as 
programmatic mitigation measures. 
 
a), e), f), k) - n)  Water Quality 
 
Areas with high percentages of impervious surfaces may contain contaminants such as trash, 
litter, silt, automotive chemicals, fertilizers, animal wastes, and other contaminants that could 
flow directly into storm drains that send the runoff into local streams and channels.  Construction 
activities related to implementation of the proposed General Plan could contribute additional 
pollutants, including sediments from grading activities and contaminants associated with 
construction materials, construction waste, vehicles, and equipment, among others. Future infill 
development in the City’s existing urban areas is not expected to substantially increase the 
amount of existing impervious surfaces and, in fact, site redevelopment may provide 
opportunities to create new pervious surfaces through new landscaping and use of porous 
pavements, which could reduce the amount of runoff and associated pollutants.  However, since 
storm drains are designed to carry only storm water, these drains typically are not equipped with 
filters or cleaning systems and, consequently, can deliver polluted urban runoff directly into local 
flood control channels and the receiving water bodies affecting their beneficial use (see Table 
5.8-2).  Many of the pollutants found in this runoff are toxic to marine and aquatic life.  Thus, 
implementation of the proposed General Plan has the potential to violate water quality standards 
and waste discharge requirements and the impacts would be potentially significant.   
 
Impacts related to pollutants associated with impervious surfaces are reduced primarily by City 
implementation of RWQCB waste discharge permits and through preparation and 
implementation of a SWPPP, including identification of required BMPs.  A WQMP would be 
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required to identify permanent BMPS that will control discharges to MS4s postconstruction.  
Additionally, because much of the new development with implementation of the proposed 
General Plan would be infill and redevelopment, site conditions and runoff filtration measures 
would improve through retrofitting and the development review process.  With adherence to and 
implementation of these permits, proposed regulations, and policies, and implementation of 
mitigation measures 5.8-3 and 5.8-4, program-level water quality impacts would be less than 
significant.  Individual development projects will be required to undergo project-specific 
environmental review.  If project-level significant impacts are identified, specific mitigation 
measures will be required under CEQA.   
 
b)  Groundwater Resources and Water Supply 
 
Development associated with the proposed General Plan has the potential to convert to urban 
uses, existing undeveloped areas where groundwater recharge would naturally occur, such as the 
eastern portion of the planning area.  According to the City of Orange Water Supply Assessment 
prepared in October 2003, by the Public Works Department Water Division, the Orange County 
Groundwater Basin has been identified as overdrafted because production was exceeding natural 
replenishment of the basin.  However, OCWD is required to annually investigate the levels of the 
groundwater basin, assess overdraft, and determine the amount of water needed to successfully 
replenish the basin.  OCWD is also responsible for developing new replenishment methods and 
supplies, recharge capacity, and basin protection programs to meet projected water demand in 
normal and drought periods.  OCWD has studied the basin replenishment needs and potential 
projects to address growth in demand until 2020. OCWD “manages” the overdraft to maximize 
utilization of the basin for annual production and recharge operations. Overdraft varies over time 
as the basin is impacted by availability of recharge water and hydrological cycles.  Increased 
accumulated overdraft of the basin since the late-1990s has prompted further evaluation of the 
basin’s yield and how the yield can be optimized through projects and programs. In April 2003, 
the Board of Directors of OCWD declared that the accumulated overdraft as of June 30, 2002, 
was 406,000 acre-feet (AF) and that the estimated annual overdraft for the water year July 1, 
2002, to June 30, 2003, was 160,000 AF. OCWD further determined that the estimated annual 
overdraft for the ensuing water year from July 1, 2003, to June 30, 2004, would be 59,000 AF, 
and that the accumulated overdraft as of June 30, 2003, was 414,000 AF.  In response to these 
factors,  including the increased accumulated overdraft, in 2003 the OCWD reduced the basin 
production percentage (BPP) from 75 percent (where it had been for over 10 years) to 66  
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percent.  The BPP is the ratio of groundwater production to total water demands, expressed as a 
percentage.  Raising or lowering the BPP allows the OCWD to manage the amount of pumping 
from the basin (Orange County Water District 2004). 
 
OCWD has invested over $250 million in seawater intrusion control, recharge facilities, 
laboratories, and monitoring to effectively manage the basin. Although the basin may be defined 
as “over-drafted” from time to time, it is actually managed to allow utilization of up to 500,000 
AF or more of storage capacity during dry periods, thereby acting as an underground reservoir 
and buffer against drought periods. OCWD’s stated goal is to operate the basin to maintain 
accumulated overdraft of 200,000 AF. If the basin is too full, artesian conditions can occur in 
many areas, including the coastal zone, causing rising water conditions and water logging, both 
adverse conditions. OCWD continues to develop new replenishment methods and supplies, 
recharge capacity, and basin protection programs to meet the projected demand from the basin 
during normal and drought periods (City of Orange 2005). 
 
The recently completed GWR System is designed to provide sufficient additional drinking 
supplies to accommodate an estimated 300,000 to 500,000 residents in north and central Orange 
County, which includes the City’s projected population increase.   
 
Table 5.8-3, taken from the UWMP, shows that between years 1997 and 2005, the City 
consumed an average of approximately 32,900 AFY.  The City population in 2004 was 136,699 
and the City’s average annual water use from 1997 to 2005 in comparison to population was 
approximately 0.24 AF per person.  The proposed General Plan buildout population at a point in 
time after 2030 is estimated to be 194,543.  If the same ratio of water use per person continues 
through year 2030 and beyond, approximately 46,800 AFY would be needed at buildout.  Per 
Table 5.12-3 in Section 5.12, Public Services and Utilities, the City’s estimated available water 
supply in 2030 would have increased to approximately 85,062 AFY (49,079 AFY from 
groundwater and 35,983 AFY from imported water), a level that would be sufficient to serve the 
proposed General Plan estimated buildout population.  However, governmental and/or natural 
constraints on this theoretical future water supply could reduce the amount of water available to 
the City. 
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Table 5.8-3 
Historic Water Use in Acre-feet Per Year 

Fiscal Year 
Single-family 
Residential 

Multiple-family 
Residential Nonresidential System Losses Total 

1997-1998 13,948 4,155 9,496 2,077 29,676 
1998-1999 15,488 4,614 10,545 2,307 32,954 
1999-2000 16,454 4,901 11,203 2,451 35,009 
2000-2001 15,601 4,647 10,622 2,324 33,194 
2001-2002 15,837 4,717 10,783 2,359 33,696 
2002-2003 15,191 4,525 10,343 2,263 32,322 
2003-2004 16,744 4,442 10,593 2,392 34,171 
2004-2005 15,714 4,169 9,941 2,245 32,069 

Note:  System losses result from fire protection, system flushing, evaporation, meter error, major line breaks, and other 
factors.   

 

Based on this availability of increased water supply and the proposed General Plan’s designation 
of land within the Santa Ana River and Santiago Creek floodways as open space in order to 
preserve these areas for groundwater recharge, impacts related to groundwater resources will be 
less than significant. 
 
While the City does not anticipate current or short-term water supply shortages, the UWMP does 
not project an increase in available imported water supplies beyond 37,319 AFY in year 2015.  
This calculation is based on the existing allocated capacity from MWD and the City’s capacity in 
its connection pipelines.  In addition, the City’s availability of MWD water delivery is based on 
service connection agreements with MWDOC and is subject to reduction should MWD reduce 
water deliveries to MWDOC.  Given this potential limitation on imported water, the City is 
increasingly dependent on groundwater supplies from City wells and the OCWD GWR System.  
The City’s most recent UWMP was prepared prior to commencement of GWR System 
operations and, therefore, did not include this as a water source.  As the manager of the 
groundwater basin, OCWD annually allocates a BPP to each member agency and sets a Basin 
Equity Assessment penalty charge for groundwater use in excess of the BPP.  The UWMP does 
not anticipate any increase in the amount of groundwater use after year 2015 when groundwater 
pumping reaches 27,243 AFY. 
 
As previously mentioned, the proposed General Plan buildout population, at a point in time after 
2030, is estimated to be 194,543.  Based on historical water use, approximately 46,800 AFY 
would be needed at buildout while the City’s estimated available water supply in 2030 would 
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have increased to approximately 85,062 AFY (49,079 AFY from groundwater and 35,983 AFY 
from imported water).  Table 5.8-4 summarizes the existing water supply and demand in 2005 
and at buildout of the proposed General Plan.  
 
 

Table 5.8-4 
Water Supply and Demand Summary in Acre-feet per Year 

 
 

2005 
General Plan 
Buildout Post 

2030 
Water Supply   
MWD/MWDOC 35,983 35,983 
Orange County Groundwater Basin 40,371 49,079 
Surface Diversions - Serrano Water District 1,000 1,000 
Total Water Supply 77,354 86,062 
Water Demand 32,900 46,800 

Difference 44,454 39,262 
 
 
Therefore, impacts to water supply availability to serve the General Plan’s buildout population 
would be less than significant.   
 
c) - e), o)  Surface Hydrology/Water Bodies 
 
Implementation of the proposed General Plan will not involve the alteration of existing streams 
or rivers.  The proposed General Plan has designated land along floodway corridors of the Santa 
Ana River, Santiago Creek, and Handy Creek as open space.  Future infill development in the 
City’s existing urban areas is not expected to substantially increase the amount of existing 
impervious surfaces or substantially change the flow velocity or volume of storm water runoff.  
In fact, site redevelopment may provide opportunities to create new pervious surfaces to 
facilitate groundwater infiltration through new landscaping and use of porous pavements.  
Development in the eastern portion of the planning area on currently undeveloped land would 
convert existing natural areas into impervious surfaces such as buildings, roads, sidewalks, and 
parking lots.  This planned development could potentially increase the volume and velocity of 
runoff flowing into Santiago Creek and drainage channels leading into the Santiago Creek 
Recharge Basin.  Construction in existing and new development areas would be required to 
comply with the City’s LIP to ensure that this runoff is properly mitigated and conveyed to the 
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Santa Ana River or to the Santiago Creek.  Therefore, impacts to surface hydrology/water bodies 
are expected to be less than significant.  
 
g) - i)  Flooding 
 
As shown in Figure 5.7-1 in the Geology/Soils section of the EIR, stream drainage areas along 
the Santa Ana River and Santiago Creek are located with the FEMA 100-year floodplain.  The 
western portion of the planning area bounded by the Santa Ana River and the City boundary are 
also located within 100-year flood areas.  Additionally, backwater into Santiago Creek, 
Limestone Creek, and immediately adjacent to Santiago Reservoir tributary drainage are 
classified as 100-year storm event areas due to their water surface elevations.  Development 
associated with the proposed General Plan implementation in the hillside and basin areas will 
contribute to the potential for flood hazards by altering existing runoff and absorption rates.  This 
is a potentially significant impact. 
 
Portions of Orange are also susceptible to flood events related to dam failure resulting from a 
significant earthquake.  The Villa Park Dam and Santiago Dam are located along Santiago Creek 
in the foothills of East Orange.  Peters Canyon Dam is located within Peters Canyon about 
2 miles west of Irvine Lake.  The land use focus areas, where the majority of growth would occur 
under the proposed General Plan, are not located in the vicinity of the dams.  However, areas 
below (downstream from) the dams, including large areas within the City of Orange and some of 
the focus areas, have high potential for inundation in the unlikely event of catastrophic dam 
failure.  This is a potentially significant impact.  
 
The proposed General Plan requires that appropriate flood control measures be implemented 
along Santiago Creek and throughout the planning area to reduce the risks from localized 
flooding.  Additional flood prevention methods such as provision of detention basins and on-site 
storm water drainage will be required of developers to reduce runoff into the City’s drainage 
facilities and to provide adequate drainage for new developments.  In addition to water quality 
benefits, mitigation measure 5.8-3 also provides an opportunity for the City to promote 
development that incorporates permeable surfaces within site design.  To mitigate flood hazards 
to existing structures within flood zones, the City will host educational programs for the public 
and its staff regarding flood hazards.  
 
With adherence to and implementation of the proposed regulations and policies and 
implementation of mitigation measures 5.8-1 and 5.8-2, program-level flooding impacts would 
be less than significant.  Individual development projects will be required to undergo project-
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specific environmental review.  If project-level significant impacts are identified, specific 
mitigation measures will be required under CEQA.   
 
j), p)  Tsunami, Seiche, and Mudflow 
 
A tsunami is a large tidal wave generated by an earthquake, landslide, or volcanic eruption.  A 
seiche is a tidal change in an enclosed or semi-enclosed water body caused by sustained high 
winds or an earthquake.  Mudflows (or debris flows) are rivers of rock, earth, and other debris 
saturated with water.  They develop when water rapidly accumulates in the ground, such as 
during heavy rainfall or rapid snowmelt, changing the earth into a flowing river of mud.   
 
Due to its location approximately 12 miles inland from the Pacific Ocean, the City will not be 
affected by tsunamis.  Although seiches have not historically occurred within the planning area, 
it is possible that a seiche could occur within the Santiago Creek Recharge Basin or Irvine Lake.  
Due to the absence of historical data, no local mapping is available for areas adjacent to these 
water bodies that might be affected by a seiche.  There would be a potential for mudflows and 
associated erosion during land development activities in and adjacent to hillsides in the eastern 
portion of the planning area due to removal of natural vegetation and creation of steep graded 
slopes.  However, standard erosion-prevention practices during grading and avoidance of over-
steepened slopes near existing development would reduce the potential for mudflow impacts to a 
less than significant level. 
 
5.8.4 Mitigation Measures 
 
Implementation of the following programmatic mitigation measures, derived from the proposed 
General Plan Implementation Programs, will reduce potential impacts to a less than significant 
level at this Program EIR level of analysis.  Individual development projects will be required to 
undergo project-specific environmental review and mitigation measures will be identified to 
reduce any significant hydrology or water quality impacts. 
 
5.8-1 Support efforts by the OCFCD to regularly maintain flood control channels and structures 

owned by the OCFCD, and to complete necessary repairs in a timely manner.  Work with 
the OCFCD and USACE to identify new flood control improvements and establish 
installation programs for improvements as needed.  Work with the OCFCD to identify 
opportunities to enhance the natural qualities of Santiago Creek to protect habitat and 
reintroduce native plants, animals, and fish.  (Implementation Program V-11; 
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Responsible Party – Community Development Department, Community Services 
Department, Public Works Development; Timeframe – Ongoing) 

 
5.8-2 Continue to inspect storm drains, remove debris from catch basins as needed, and 

evaluate and monitor water storage facilities to determine if they pose a water inundation 
hazard.  (Implementation Program I-32; Responsible Party – Public Works 
Development; Timeframe – Ongoing) 

 
5.8-3 Before making land use decisions, the City will utilize available methods to estimate 

increases in pollutant loads and flows resulting from projected future development.  
 

The City will follow the most current NPDES Permit and County of Orange DAMP to 
ensure that the City complies with applicable federal and state regulations. Applicants for 
new development and redevelopment projects shall demonstrate accomplishment of the 
following: 

 
 Use structural and nonstructural BMPs to mitigate projected increases in pollutant 

loads and flows; 

 Control the velocity of pollutant loading flows during and after construction; 

 Limit areas of impervious surface and preserve natural areas;  

 Limit directly connected areas of impervious surfaces; 

 Use natural treatment systems such as wetlands and bioswales to treat storm runoff 
where technically and economically feasible; 

 Provide on-site infiltration and temporary on-site retention areas; 

 Limit disturbance of natural water bodies, natural drainage systems, and highly 
erodable areas; and 

 Use pollution prevention methods, source controls, and treatment with small 
collection strategies located at or as close as possible to the source. 

In addition, applicants for large development projects are required to meet site 
predevelopment hydrologic conditions and to retain runoff on-site where technically 
feasible. 
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(Implementation Program III-8; Responsible Party – Community Development 
Department, Community Services Department, Public Works Development; 
Timeframe – Ongoing) 

 
5.8-4 Comply and implement all provisions of the NPDES permit and support regional efforts 

by the Santa Ana RWQCB to improve and protect water quality.  (Implementation 
Program V-9; Responsible Party – Community Development Department, Public 
Works Development; Timeframe – Ongoing) 

 
5.8.5 Impact after Mitigation  
 
Implementation of the mitigation measures described above will avoid and/or reduce impacts 
related to water quality standards and waste discharge requirements, groundwater supplies and 
groundwater recharge, existing drainage patterns, and runoff.  At the General Plan level, impacts 
will be less than significant.  If project-level impacts are identified when specific development 
projects are proposed, specific mitigation measures will be required. 
 




