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4.8 HYDROLOGY AND WATER QUALITY 
This section discusses the regulatory framework, existing conditions, and potential impacts as a result of the 
proposed Plan related to hydrology and water quality in the EIR Study Area. 

4.8.1 ENVIRONMENTAL SETTING  

 REGULATORY FRAMEWORK  4.8.1.1

The following section summarizes key federal, State, and local regulations, policies, and programs that 
pertain to hydrology and water in Palo Alto and its Sphere of Influence (SOI).1  

Federal Regulations  

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 limiting 
development in floodplains.2 FEMA also issues Flood Insurance Rate Maps (FIRMs) 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. FEMA’s minimum level of 
flood protection for new development is the 100-year flood event, also described as a flood that has a one in 
100 chance of occurring in any given year.  

Additionally, FEMA has developed requirements and procedures for evaluating earthen levee systems and 
mapping the areas affected by those systems.3 Levee systems are evaluated for their ability to provide 
protection from 100-year flood events and the results of this evaluation are documented in the FEMA Levee 
Inventory System (FLIS). Levee systems must meet minimum freeboard standards and must be maintained 
according to an officially adopted maintenance plan. Other FEMA levee system evaluation criteria pertain to 
structural design and interior drainage. 

Minimum NFIP floodplain management building requirements are applicable to some properties in Palo 
Alto per Title 44 of the Code of Federal Regulations, Parts 59 through 65. As required by these regulations, 

                                                       
1 The Cortese-Knox Act (1986) and the Cortese-Knox-Hertzberg Local Government Reorganization Act (2000) govern Local Agency 

Formation Commissions (LAFCOs) in each county in California, empowering LAFCOs to review, approve, or deny proposals for boundary 
changes and incorporations for cities, counties, and special districts. Santa Clara County LAFCO establishes both an urban service area (USA) 
and a Sphere of Influence (SOI) for each city that describes the city’s probable future physical boundaries and service areas. These important 
City boundaries are discussed in more detail in Chapter 4.9, Land Use and Planning of this Draft EIR. 

2 Federal Emergency Management Agency’s website, http://www.fema.gov/national-flood-insurance-program-flood-hazard-mapping, 
accessed October 20, 2015. 

3 Federal Emergency Management Agency (FEMA), 2015, Guidelines and Standards: Master Index. 



C O M P R E H E N S I V E  P L A N  U P D A T E  D R A F T  E I R  
C I T Y  O F  P A L O  A L T O  

HYDROLOGY AND WATER QUALITY 

4.8-2 F E B R U A R Y  5 ,  2 0 1 6  

all new and substantially-improved buildings constructed within a designated floodplain (i.e., Special Flood 
Hazard Zones A, AE, AO, and AH, as delineated on the FIRM) must be elevated so that the lowest floor is at 
or above the base flood elevation level in accordance with the effective FIRM.  

Upon completion of any development or flood protection project that changes existing Special Flood 
Hazard Areas, the NFIP directs all participating communities to submit the appropriate hydrologic and 
hydraulic data to FEMA for a FIRM revision, as soon as practicable, but not later than six months after such 
data becomes available. 

Clean Water Act 

The United States Environmental Protection Agency (EPA) is the lead federal agency responsible for water 
quality management. The Clean Water Act of 1972 (CWA, codified at Title 33 of the United States Code, 
Sections 1251 through 1376) is the primary federal law that governs and authorizes water quality control 
activities by the EPA, as well as by the states. Various sections of the CWA address water quality, and they 
are discussed below. Wetland protection elements, including permits to dredge or fill wetlands, are 
administered by the United States Army Corps of Engineers (COE) under Section 404 of the CWA. 

Under Section 401 of the CWA, an applicant for a Section 404 permit to discharge dredged or fill material 
into waters of the United States must first obtain a certificate from the appropriate State agency stating that 
the fill is consistent with the State’s water quality standards and criteria. In addition, a Water Quality 
Certification must be sought for any activity that would result in the placement of structures in waters of 
the United States that are not jurisdictional to the COE, such as isolated wetlands, to ensure that the 
proposed activity complies with State water quality standards. In California, the authority to either grant 
water quality certification or waive the requirement is delegated by the State Water Resources Control 
Board (SWRCB) to its nine Regional Water Quality Control Boards (RWQCBs). Palo Alto lies within the 
jurisdiction of San Francisco RWQCB (Region 2). 

Section 303 of the CWA requires states to adopt water quality standards for all surface waters of the United 
States. As defined by the CWA, water quality standards consist of two elements: (1) designated beneficial 
uses of the water body in question and (2) criteria that protect the designated uses. Section 304(a) requires 
the EPA to publish advisory water quality criteria that accurately reflect the latest scientific knowledge on 
the kind and extent of all effects on health and welfare that may be expected from the presence of pollutants 
in water. Where multiple uses exist, water quality standards must protect the most sensitive use. In 
California, the EPA has designated the SWRCB and its RWQCBs with the authority to identify beneficial 
uses and adopt applicable water quality objectives.  

When water quality does not meet CWA standards and compromises designated beneficial uses of a 
receiving water body, Section 303(d) of the CWA requires that water body be identified and listed as 
“impaired.” Once a water body has been designated as impaired, a Total Maximum Daily Load (TMDL) must 
be developed for the impairing pollutant(s). A TMDL is an estimate of the total load of pollutants from 
point, non-point, and natural sources that a water body may receive without exceeding applicable water 
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quality standards, with a factor of safety included. Once established, the TMDL allocates the loads among 
current and future pollutant sources to the water body. 

San Francisquito Creek, Matadero Creek, and South San Francisco Bay are listed as Section 303(d) impaired 
water bodies.4 

National Pollutant Discharge Elimination System 

The National Pollutant Discharge Elimination System (NPDES) permit program was established by the 
CWA to regulate municipal and industrial discharges to surface waters of the United States, including 
discharges from municipal separate storm sewer systems (MS4s). Federal NPDES permit regulations have 
been established for broad categories of discharges, including point-source municipal waste discharges and 
urban stormwater runoff. NPDES permits generally identify effluent and receiving water limits on 
allowable concentrations and/or mass emissions of pollutants contained in the discharge; prohibitions on 
discharges not specifically allowed under the permit; and provisions that describe required actions by the 
discharger, including industrial pretreatment, pollution prevention, self-monitoring, and other activities. 

Under the NPDES program, all facilities that discharge pollutants into waters of the United States are 
required to obtain an NPDES permit. Requirements for stormwater discharges are also regulated under this 
program. In California, the NPDES permit program is administered by the SWRCB through the nine 
RWQCBs. The City of Palo Alto is subject to the waste discharge requirements of the Municipal Regional 
Stormwater Permit (Order No. R2-2015-0049) and NPDES Permit No. CAS612008, issued on November 
19, 2015 and in effect starting on January 1, 2016. Santa Clara County, the Santa Clara Valley Water District, 
and eleven cities and two towns, including Palo Alto, are co-permittees within Santa Clara County under the 
Permit, which covers a total of 76 co-permittees in the Bay Area.  

Under Provision C.3 of the Municipal Regional Stormwater Permit (MRP), the co-permittees use their 
planning authorities to include appropriate source control, site design, and stormwater treatment measures 
in new development and redevelopment projects. The measures address both soluble and insoluble 
stormwater runoff pollutant discharges and prevent increases in runoff flows, primarily through the 
implementation of low impact development (LID) techniques. In addition, one of the new provisions under 
the recently issued MRP is the requirement to implement a Green Infrastructure Plan that incorporates LID 
drainage design into storm drain infrastructure on public and private land, including streets, roads, storm 
drains, parking lots, building roofs, and other storm drain infrastructure elements. The intent of the Plan is 
to shift from “gray” or traditional storm drain infrastructure, where runoff flows directly into the storm 
drain and then into the receiving water, to a more sustainable “green” system that slows runoff by dispersing 
it to vegetated areas, harvests and uses runoff, promotes infiltration and evapotranspiration, and uses 
bioretention and other green infrastructure practices to clean stormwater runoff. 

                                                       
4 State Water Resources Control Board (SWRCB), 2010, Final Integrated Report (CWA Section 303(d) List/305(b) Report,  

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml, accessed October 20, 2015.  

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml,%20accessed%20on%20October%2020,%20201
http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml,%20accessed%20on%20October%2020,%20201
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Under Provision C.3.b of the previous 2009 Municipal Regional Stormwater Permit, permittees were 
required to complete ten “green street” pilot projects that incorporate LID site design and treatment 
techniques. The Southgate Neighborhood Green Streets Project within the city of Palo Alto was selected as a 
pilot project. The project addressed drainage problems in the neighborhood through treatment measures 
including bioretention and biofiltration areas, porous pavement crosswalks, and a porous pavement “paseo” 
(pedestrian walkway connecting two streets). The bioretention areas are incorporated into the street right-
of-way and existing parkway strips.5 

The NPDES Program also covers stormwater discharges and waste discharge requirements (WDRs) for 
industrial activities. The NPDES General Permit for stormwater industrial discharges was recently revised 
and became effective on July 1, 2015 as Order No. 2014-0057-DWQ and NPDES No. CAS000001. 
Designated industrial sources are required to submit Permit Registration Documents (PRDs) to the 
SWRCB, implement Best Available Technology (BAT), prepare a Stormwater Pollution Prevention Control Plan 
(SWPPP), and comply with stormwater monitoring requirements. The NPDES Program also regulates 
point discharges through the WDR program. One wastewater NPDES permit has been issued to the City of 
Palo Alto for the Regional Water Quality Control Plant (RWQCP), which is the regional wastewater 
treatment plant that serves the Cities of Los Altos, Los Altos Hills, Palo Alto, and Mountain View; the East 
Palo Alto Sanitary District; and Stanford University. The WDR permit requirements are set forth in Order 
No. R2-2014-0024 (NPDES No. CA0037834). The RWQCP also must comply with two watershed 
permits, the region-wide Mercury and PCB Watershed Permit (Order No. R2-2012-0096) and the Nutrient 
Watershed Permit (Order No. R2-2014-0014). Additional information on the RWQCP is provided Chapter 
4.14, Utilities and Service Systems. 

United States Army Corps of Engineers 

Any development that involves work in a river, stream, or wetland may require a COE permit. The 
regulatory authority of the COE for riparian projects is based on Section 404 of the CWA and Section 10 of 
the River and Harbors Act. Section 404 of the Clean Water Act requires COE authorization and a Section 
404 permit must be obtained for work involving the intentional or unintentional placement of fill or 
discharge of dredged materials into any “waters of the United States.” This applies even if there is a chance 
that winter rains may cause erosion leading to sediment discharges into the water. Section 10 of the River 
and Harbors Act requires COE authorization and a Section 10 permit for work or structures in or affecting 
“navigable waters.” COE jurisdiction extends up to the ordinary high water line for non-tidal waters and up 
to the line of high tide (for dredge and fill) or mean high water line (for work or structures) for tidal waters. 

                                                       
5 Santa Clara Valley Urban Runoff Program, 2013, FY 12-13 Annual Report, http://www.waterboards.ca.gov/rwqcb2/ 

water_issues/programs/stormwater/MRP/2013_AR/Santa_Clara/SCVURPPP_2012-13_MRP_AR.pdf, accessed October 20, 2015. 

http://www.waterboards.ca.gov/rwqcb2/water_issues/programs/stormwater/MRP/2013_AR/Santa_Clara/SCVURPPP_2012-13_MRP_AR.pdf,%20accessed%20on%20October%2020
http://www.waterboards.ca.gov/rwqcb2/water_issues/programs/stormwater/MRP/2013_AR/Santa_Clara/SCVURPPP_2012-13_MRP_AR.pdf,%20accessed%20on%20October%2020
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US Fish and Wildlife Service 

The United States Fish and Wildlife Service (FWS) is the principal federal agency for conserving, protecting, 
and enhancing fish, wildlife, plants, and their habitats. The Fish and Wildlife Coordination Act requires that 
all federal agencies consult with the FWS, the National Marine Fisheries Service, and State wildlife agencies 
(i.e., the California Department of Fish and Wildlife (CDFW)) for activities that affect, control, or modify 
waters of any stream or bodies of water. Under the Fish and Wildlife Coordination Act, the FWS has 
responsibility for reviewing and commenting on all water resources projects. If a project may result in the 
“incidental take” of a listed species, an incidental take permit is required. An incidental take permit allows a 
developer to proceed with an activity that is legal in all other respects but that results in the “incidental 
taking” of a listed species. A Habitat Conservation Plan (HCP) must also accompany an application for an 
incidental take permit. The purpose of the HCP is to ensure that the effects of the permitted action or listed 
species are adequately minimized and mitigated. In addition, the FWS functions in an advisory capacity to 
the COE under the provisions of the Fish and Wildlife Coordination Act. 

State Regulations  

Porter-Cologne Water Quality Control Act 

The Porter-Cologne Water Quality Act (California Water Code Sections 13000 et seq.) is the basic water 
quality control law for California. The act established the SWRCB and divided the State into nine regional 
basins, each under the jurisdiction of a RWQCB. The SWRCB is the primary State agency responsible for 
the protection of California’s water quality and groundwater supplies. The RWQCBs carry out the 
regulation, protection, and administration of water quality in each region. Each regional board is required to 
adopt a water quality control plan or basin plan that recognizes and reflects the regional differences in 
existing water quality, the beneficial uses of the region’s ground and surface water, and local water quality 
conditions and problems. 

The Porter-Cologne Water Quality Act also authorizes the SWRCB and RWQCBs to issue and enforce 
waste discharge requirements (WDRs), NPDES permits, Section 401 water quality certifications, or other 
approvals. Other State agencies with jurisdiction over water quality regulation in California include the 
California Department of Health Services (DHS) (for drinking water regulations), the California 
Department of Pesticide Regulation, the CDFW, and the Office of Environmental Health and Hazard 
Assessment (OEHHA). 

State Water Resources Control Board 

In California, the SWRCB has broad authority over water quality control issues. 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.  
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Construction activities that disturb one or more acres of land that could impact hydrologic resources must 
comply with the requirements of the SWRCB Construction General Permit (CGP) (2009-0009-DWQ) as 
amended by 2010-0014-DWQ and 2012-006-DWQ. Under the terms of the permit, applicants must file 
Permit Registration Documents (PRDs) with the SWRCB prior to the start of construction. The PRDs 
include a Notice of Intent (NOI), risk assessment, site map, SWPPP, annual fee, and a signed certification 
statement. The PRDs are now submitted electronically to the SWRCB via the Storm Water Multiple 
Application and Report Tracking System (SMARTS) website.  

Applicants must also demonstrate conformance with applicable best management practices (BMPs) and 
prepare a SWPPP containing a site map that shows the construction site perimeter; existing and proposed 
buildings, lots, roadways, stormwater collection, and discharge points; general topography both before and 
after construction; and drainage patterns across the project site. The SWPPP must list BMPs that will be 
implemented to prevent soil erosion and discharge of other construction-related pollutants that could 
contaminate nearby water resources. Additionally, the SWPPP must contain a visual monitoring program, a 
chemical monitoring program for nonvisible pollutants if there is a failure of the BMPs, and a sediment 
monitoring plan if the site discharges directly to a water body listed on the 303(d) list for sediment. Some 
sites also require implementation of a Rain Event Action Plan (REAP). The CGP (2010-0014-DWQ), effective 
on September 2, 2012, also requires applicants to comply with post-construction runoff reduction 
requirements. Under the Municipal Regional Stormwater Permit, City inspectors inspect sites over 
one acre, and those in high-priority areas monthly during the wet season. 

California Department of Fish and Wildlife 

The CDFW protects streams, water bodies, and riparian corridors through the streambed alteration 
agreement (SAA) process under Sections 1601 to 1606 of the California Fish and Game Code. The Fish and 
Game Code stipulates that it is “unlawful to substantially divert or obstruct the natural flow or substantially 
change the bed, channel or bank of any river, stream or lake” without notifying the CDFW. The notification 
includes ephemeral streams, desert washes, and watercourses with a subsurface flow. It may also apply to 
work undertaken within the flood plain of a body of water. The CDFW’s jurisdiction extends to the top of 
banks and often includes the outer edge of riparian vegetation canopy cover. If the CDFW determines that 
an activity may substantially adversely affect fish and wildlife resources, a Lake or Streambed Alteration 
Agreement is required to be submitted to the CDFW. 

California Coastal Act of 1976 

The California Coastal Act of 1976 established three designated coastal management agencies to plan and 
regulate the use of land and water in the coastal zone: the California Coastal Commission, the Bay Area 
Conservation and Development Commission, and the California Coastal Conservancy. Under California’s 
federally-approved Coastal Management Program, the California Coastal Commission manages 
development along the California coast except for San Francisco Bay, where the San Francisco Bay Area 
Conservation and Development Commission (BCDC) oversees development. The mission of the California 
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Coastal Conservancy is to purchase, protect, restore, and enhance coastal resources and provide shoreline 
access. Additional information on these two agencies which have jurisdiction for projects in and around San 
Francisco Bay is included in the following section. 

Emergency Services Act 

The Emergency Services Act, under California Government Code Section 8589.5(b), calls for public safety 
agencies whose jurisdiction contains populated areas below dams to adopt emergency procedures for the 
evacuation and control of these areas in the event of a partial or total failure of the dam. The Governor's 
Office of Emergency Services (CalOES), formerly the California Emergency Management Agency 
(CalEMA), is responsible for the coordination of overall State agency response to major disasters and 
assisting local governments in their emergency preparedness, response, recovery, and hazard mitigation 
efforts. In addition, the CalOES Dam Safety Program provides assistance and guidance to local jurisdictions 
on emergency planning for dam failure events and is also the designated repository of dam failure inundation 
maps. 

Division of Safety of Dams 

Since 1929, the State of California has supervised all non-federal dams in California through the Dam Safety 
Program under the jurisdiction of the Department of Water Resources, Division of Safety of Dams (DSOD). 
The DSOD came into existence as a direct result of the failure of St. Francis Dam in southern California in 
1928, causing the deaths of more than 450 people. 

The DSOD engineers and engineering geologists review and approve plans and specifications for the design 
of dams and oversee their construction to ensure compliance with approved plans and specifications. 
Reviews include site geology, seismic setting, site investigations, construction material evaluation, dam 
stability, hydrology, hydraulics, and structural review of appurtenant structures. In addition, the DSOD 
engineers inspect over 1,200 dams on a yearly schedule to ensure they are performing and being maintained 
in a safe manner. 

State Updated Model Water Efficient Landscape Ordinance (AB 1881) 

The California Department of Water Resources (DWR) requires cities and counties in California to enforce 
a Water Efficient Landscape Ordinance (WELO) or local ordinance that is at least as effective as the State’s 
model ordinance (MWELO) in terms of achieving water savings. The City of Palo Alto integrated its 
outdoor water use efficiency guidelines into the adoption of the State Green Building Standards Code 
(CALGreen). The City’s new Green Building Ordinance, which incorporates CALGreen with local 
amendments, covers more landscaping projects than the DWR MWELO and requires eligible projects to 
adhere to a stricter water budget than the MWELO, resulting in lower allowable water use. In addition, 
emergency drought regulations effective June 1, 2015 reduce potable water use for exterior landscape 
irrigation by adopting CALGreen Tier 2 levels of water efficiency for residential and commercial projects, 
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which are more restrictive than the MWELO. In addition, the City is in the process of adopting a joint 
regional WELO by February 2016. 

Regional and Local Programs and Regulations  

San Francisco Bay Regional Water Quality Control Board  

As described above, regional authority for planning, permitting, and enforcement related to water quality 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 San Francisco Bay RWQCB addresses region-wide water quality issues through the creation of the Water 
Quality Control Plan for San Francisco Bay Basin (Basin Plan). The Basin Plan was updated most recently in 
March 2015. This Basin Plan designates beneficial uses of the State waters within Region 2, describes the 
water quality that must be maintained to support such uses, and provides programs, projects, and other 
actions necessary to achieve the standards established in the Basin Plan.6  

Bay Area Conservation and Development Commission 

The BCDC is the agency responsible for carrying out the San Francisco Bay Plan. Its mission is to protect San 
Francisco Bay as a great natural resource for the benefit of present and future generations and to develop the 
Bay and its shoreline to the highest potential with a minimum of Bay filling. BCDC’s jurisdiction includes all 
sloughs, marshlands between mean high tide and five feet above mean sea level, tidelands, submerged lands, 
and land within 100 feet of the Bay shoreline. The precise boundary is determined by BCDC on request. For 
planning purposes, BCDC assumes that projects have a lifespan of at least 50 to 90 years.7  

Since the issuance of the Governor’s Executive Order S-13-2008 on November 2008, BCDC has followed 
other natural resource agencies in planning for two sea level rise scenarios: 16 inches by mid-century and 55 
inches by the end of the century. In April 2009, BCDC published its report with maps indicating zones that 
could be flooded due to sea level rise and that were based on existing elevations.8 In May 2011, BCDC 
published a revised draft of its proposed amendments to its master planning document, the Bay Plan. This 
received considerable public review and environmental review, and was adopted on October 6, 
2011.9,10 These amendments include revised findings and policies to adapt to the effects of sea level rise. 

                                                       
6 San Francisco Bay Regional Water Quality Control Board, 2015, San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin 

Plan). 
7 Bay Area Conservation and Development Commission, 2011. San Francisco Bay Plan. Available online at: http://www.bcdc.ca.gov/ 

laws_plans/plans/sfbay_plan.shtml, accessed October 20, 2015. 
8 Bay Area Conservation and Development Commission, 2009, Living with a Rising Bay: Vulnerability and Adaptation in San Francisco 

Bay and on its Shoreline.  
9 Bay Area Conservation and Development Commission, 2011, Staff Report, Revised Preliminary Recommendation and Environmental 

Assessment for Proposed Bay Plan Amendment No. 1-08 Concerning Climate Change.  
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Although the October 2011 amendments revised the 2100 sea level rise from 55 inches to up to 69 inches,11 
data on sea level rise is evolving and BCDC uses the 55-inch sea level rise scenario in the Bay Plan when 
assessing long-term impacts. 

California Coastal Conservancy 

The California Coastal Conservancy, established in 1976, is a State agency with the mission to purchase, 
protect, restore, and enhance coastal resources, and to provide access to the shore. To date, the Conservancy 
has undertaken more than 1,800 projects along the 1,100-mile California coastline and around San 
Francisco Bay. The Conservancy recently provided $2.56 million to the FWS for the construction of tidal 
wetlands and pond habitats as part of the South Bay Salt Ponds Restoration Project, which aims to restore 
15,100 acres of former salt ponds to tidal wetlands and ponds managed for wildlife habitat. The project will 
improve the quality of bay waters, moderate the effects of storms and shoreline flooding, and assist bay 
communities in adapting to sea level rise. The Conservancy also provides “Climate Ready Grants” to help 
California’s coastal communities prepare for the effects of a changing climate. One project is the South San 
Francisco Bay Salt Pond Restoration Project. This is a 15,000-acre wetland restoration project in San 
Francisco Bay that seeks to restore habitat and improve flood protection for low-lying areas of neighboring 
communities while providing public access. The Conservancy has conducted detailed analysis of flood risks 
(today and with sea level rise) and is implementing innovative techniques such as constructing levees 
coupled with gently sloping tidal marshes to restore habitat and improve flood management. 

San Francisquito Creek Joint Powers Authority (JPA) 

This JPA is a governmental organization with a board of directors made up of the elected officials of the 
Cities of Palo Alto, Menlo Park, and East Palo Alto; San Mateo County Flood Control District; and the Santa 
Clara Valley Water District. The agency was formed in 1999 with the objective of protecting properties 
along San Francisquito Creek from 100-year floods, stabilizing creek banks, and enhancing the natural 
habitat.12 The San Francisquito Creek JPA and COE are planning for large-scale, comprehensive flood risk 
reduction. The San Francisquito Creek JPA is responsible for planning, designing, and implementing 
projects, which include increasing channel capacity through dredging, reducing flood risk by building levees 
and floodwalls, and reconnecting the creek to 14 acres of Baylands in Palo Alto city limit to serve as creek 
floodplain.13 The San Francisquito Creek JPA’s projects are typically funded by local, State, and federal 
partners. 

                                                                                                                                                                               
10 Bay Area Conservation and Development Commission, 2011, Resolution No. 11-08, Adoption of Bay Plan Amendment No. 1-08 

Adding New Climate Change Findings and Policies to the Bay Plan; And Revising the Bay Plan Tidal Marsh and Tidal Flats; Safety of Fills; 
Protection of the Shoreline; and Public Access Findings and Policies.  

11 San Francisco Bay Conservation and Development Commission, Resolution No. 11-08: Adoption of Bay Plan Amendment Adding New Climate 
Change Findings and Policies to the Bay Plan. 

12 San Francisquito Creek Joint Powers Authority 2015, http://sfcjpa.org/web/about/agency-overview/, accessed October 20, 2015. 
13 San Francisquito Creek Joint Powers Authority 20152, SF Bay to Highway 101, http://sfcjpa.org/web/projects/active/s.f.-bay-to-

highway-101/, accessed October 20, 2015. 

http://sfcjpa.org/web/about/agency-overview/
http://sfcjpa.org/web/projects/active/s.f.-bay-to-highway-101/
http://sfcjpa.org/web/projects/active/s.f.-bay-to-highway-101/
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Regional Monitoring Program 

The Regional Monitoring Program (RMP) is the primary source for long-term contaminant monitoring 
information needed to manage water quality in San Francisco Bay. The RMP is an innovative collaborative 
effort between the San Francisco Estuary Institute (SFEI), the San Francisco Bay RWQCB, and the regulated 
discharger community, which includes the City of Palo Alto.14 The RMP was established by the RWQCB as a 
pilot program in 1989 and has been collecting water, sediment, and bivalve tissue data since 1993. The RMP 
is funded by publicly-owned wastewater treatment plants, stormwater, agencies, dredgers, and municipal 
and industrial dischargers that hold RWQCB permits for waste discharge into the Bay.  

The “Status and Trends” portion of the RMP determines spatial patterns and long-term trends in 
contamination through sampling of water, sediment, bivalves, bird eggs, and fish. The RWQCB uses these 
data for regulatory purposes, such as evaluating streams and the Bay for 303(d) listings, calculating NPDES 
permit conditions, estimating TMDLs, and evaluating through modeling whether management actions are 
successful in reducing contaminant loads to the Bay. The RMP also has a rigorous special studies program 
that monitors the health of the Bay to educate dischargers and regulators on future regulatory actions.  

Santa Clara Valley Water District 

The Santa Clara Valley Water District (SCVWD) is a water resources agency responsible for balancing flood 
protection needs with the protection of natural water courses and habitat in the Santa Clara Valley. SCVWD 
serves 16 cities and 1.8 million residents; providing wholesale water supply, operating three water 
treatment plants, and providing flood protection along the creeks and rivers within the county. The Safe, 
Clean Water and Natural Flood Protection Program was approved by Santa Clara County voters in 
November 2012 to create a countywide special parcel tax to accomplish the following four goals:15 
 Ensure a safe, reliable water supply for the future 
 Reduce toxins, hazards, and contaminants, such as mercury and pharmaceuticals, in our waterways 
 Protect our water supply and local dams from the impacts of earthquakes and natural disasters 
 Restore fish, bird and wildlife habitat and provide open space access 
 Provide flood protection to homes, businesses, schools, streets, and highways. 

The 15-year program is overseen by an external independent monitoring committee and the results of these 
efforts and expenditures are published in annual reports. In addition, the SCVWD has developed the Water 
Supply and Infrastructure Master Plan, which provides the strategy for meeting the county’s future water 
demands to the year 2035 with a combination of reliable water supply sources and conservation programs. 
Groundwater in the Santa Clara Basin is also managed by SCVWD through its 2012 Groundwater Management 
Plan.16 The SCVWD also prepares an Urban Water Management Plan (UWMP) that provides information on 

                                                       
14 San Francisco Estuary Institute, 2015,  http://www.sfei.org/projects/rmp-update, accessed October 20, 2015. 
15 Santa Clara Valley Water District, http://www.valleywater.org/programs/cleansafecreeksplan.aspx, accessed October 20, 2015. 
16 Santa Clara Valley Water District, 2012, 2012 Groundwater Management Plan.  

http://www.sfei.org/projects/rmp-update,%20accessed%20on%20October


C O M P R E H E N S I V E  P L A N  U P D A T E  D R A F T  E I R  
C I T Y  O F  P A L O  A L T O  

HYDROLOGY AND WATER QUALITY 

 

P L A C E W O R K S   4.8-11 

water supply sources, historical water usage, water conservation programs, demand projections, water 
shortage contingencies, and water quality. The latest SCVWD UWMP is dated 2010; the plans are updated 
every five years.17 

The SCVWD reviews plans for development projects near streams to ensure that the proposed storm drain 
systems and wastewater disposal systems will not adversely impact water quality in the streams. In addition, 
the SCVWD reviews projects for conformance to SCVWD flood control design criteria, stream 
maintenance and protection plans, and groundwater protection programs. 

On October 24, 2006, the SCVWD adopted the Water Resources Protection Ordinance (Ordinance 
06-1).18 This ordinance established the policy through which, beginning on February 28, 2007, the SCVWD 
issues permits for modifications, entry, use, or access to SCVWD facilities or easements. This ordinance was 
adopted following the creation of the guidelines and standards for land use near streams by the Santa Clara 
Valley Water Resources Protection Collaborative (Collaborative). The Collaborative was formed in 2003 and 
includes the SCVWD and representatives from the County of Santa Clara, the cities within the county 
(including the City of Palo Alto), the Guadalupe-Coyote Resource Conservation District, the San Francisco 
Bay RWQCB, and representatives of various community interests.19 The Collaborative members share the 
water and watershed resources protection goals of flood management, drinking water quality and adequate 
quantity, surface and groundwater quality and quantity, and habitat protection and enhancement throughout 
the county. 

Santa Clara Valley Urban Runoff Pollution Prevention Program 

The Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP) is an association of 
thirteen Cities and Towns in the Santa Clara Valley, together with the County of Santa Clara and the 
SCVWD. The RWQCB has permitted Bay Area municipalities, including the member agencies of 
SCVURPPP, to implement stormwater regulations. SCVURPPP incorporates regulatory, monitoring, and 
outreach measures aimed at improving the water quality of South San Francisco Bay and the streams of the 
Santa Clara Valley to reduce pollution in urban runoff to the “maximum extent practicable.” SCVURPPP 
promotes stormwater pollution prevention within that context. Participating agencies (including the City of 
Palo Alto) must meet the provisions of the Municipal Regional Stormwater Permit by ensuring that new 
development and redevelopment mitigate water quality impacts to stormwater runoff both during the 
construction and operation of projects.20 In addition, other provisions of the Municipal Regional 
Stormwater Permit include construction site control, water quality monitoring program, pollutants of 

                                                       
17 Santa Clara Valley Water District, 2010, Urban Water Management Plan 2010. 
18 Santa Clara Valley Water District, 2006, Water Resource Protection Ordinance 06-1, 

http://www.valleywater.org/uploadedFiles/Programs/BusinessInformationPermits/Permits/Ordinance071213%281%29.pdf, accessed 
October 20, 2015. 

19 Santa Clara Valley Water District, 2015, Water Resources Protection Collaboration, http://www.valleywater.org/Programs/ 
WRPC.aspx, accessed October 20, 2015. 

20 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2014, FY 2013-2014 Annual Report. 
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concern control programs (including litter, PCBs, mercury, pesticides, and copper), watershed 
management, illicit discharge detection and elimination, industrial and commercial site controls, municipal 
operations, and public information/participation. 

The Municipal Regional Stormwater Permit also requires development of a Hydromodification Management 
Plan (HMP) to manage increased peak runoff flows and volumes and avoid erosion of stream channels and 
degradation of water quality caused by new and redevelopment projects. The permit was issued to cover 
“surface runoff generated from various land uses in all the hydrologic sub basins in the basin which discharge 
into watercourses, which in turn flow into South San Francisco Bay.” Projects in susceptible areas, as defined 
by the HMP Applicability Map for Palo Alto, are subject to hydromodification management (HM) 
requirements.21  

Provision C.10 of the MRP requires a reduction in trash loads from municipal separate storm sewer systems 
of 40 percent by 2014, 70 percent by 2017, and 100 percent by 2022. 

Santa Clara Basin Watershed Management Initiative 

The Santa Clara Basin Watershed Management Initiative (WMI) was initiated in 1996 by the EPA, the 
SWRCB, and the San Francisco Bay RWQCB to address all sources of pollution that threaten the Bay and to 
protect water quality throughout Santa Clara Basin watersheds. In the past, specific issues affecting 
watersheds had been addressed by separate regulatory actions, resulting in a "patchwork" approach. A major 
aim of the WMI is to coordinate existing regulatory activities on a basin wide scale, ensuring that problems 
are addressed efficiently and cost effectively. 

The Santa Clara Basin WMI consists of 34 collaborative groups from regional and local public agencies; 
civic, environmental, resource conservation and agricultural groups; professional and trade organizations; 
business and industrial sectors; and the general public. The purpose of the WMI is “to develop and 
implement a comprehensive watershed management program – one that recognizes that healthy watersheds 
mean addressing water quality problems and quality of life issues for the people, animals, and plants that live 
in the watershed.”22 The WMI has continued to develop its foundation by producing a watershed assessment 
report (2003), a watershed action plan (2003), a plastics pollution prevention summit (2011), impacts of 
homelessness on creeks report (2011), and educational materials to reduce water usage by the general 
public.23 

Part of the WMI is the Zero Litter Initiative (ZLI) that brings together multiple cities and agencies with a 
common interest in preventing litter and reducing trash loads into local streets, transportation corridors, 

                                                       
21 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2015, Hydromodification Management, Local HM Applicability Maps, 

http://www.scvurppp-w2k.com/nd_wp.shtml#hmp, accessed October 12, 2015. 
22 San Francisco Bay Regional Water Quality Control Board, 2015, San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin 

Plan), page 4-6. 
23 Santa Clara Basin Watershed Management Initiative, 2015, http://www.scbwmi.org/index.htm, accessed October 20, 2015. 

http://www.scvurppp-w2k.com/nd_wp.shtml#hmp
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neighborhoods, creeks, and the Bay. Key players include staff from the Cities of Palo Alto, San Jose, and 
Campbell; the Santa Clara Valley Water District; CalTrans; the Santa Clara Valley Transportation Authority 
(VTA); and SCVURPPP. The WMI is in the process of finalizing and beginning implementation of the 
strategic plan for eliminating trash throughout Santa Clara County. The initiatives include engagement with 
the business community, legislative advocacy, managing the impacts of trash from homeless encampments, 
and actions to reduce highway litter.  

Initiatives in Palo Alto include banning single-use checkout bags retail and food service establishments, 
banning restaurant and retail use and distribution of plastic foam products (e.g., Styrofoam™ foodware and 
packaging), expanding smoking ordinances to reduce cigarette butt litter, adopting City green purchasing 
policies and procedures to reduce the purchase of products and/or accompanied packaging that may 
contribute to litter, pursuing alternatives to single use takeout food containers, anti-litter campaigns with 
education and outreach, improving the removal of trash in local creeks with trash booms, and conducting 
creek cleanup events.24 

Santa Clara County General Plan 

The Santa Clara County General Plan contains the goals, strategies, policies, and implementing actions that 
guide in the overall land use development of the county. Unincorporated lands within Santa Clara County 
that are within Palo Alto’s Sphere of Influence (SOI) are subject to land use jurisdiction and regulatory 
authority by the County. In addition, the SCVWD have jurisdiction for streams and watersheds within the 
city limit and the SOI. Therefore, the Santa Clara County General Plan goals and policies relevant to hydrology 
and water quality are listed in Table 4.8-1. 

Santa Clara County Ordinance Code 

The Santa Clara County Ordinance Code contains the regulations that would govern development or 
redevelopment within the SOI. The pertinent regulations regarding hydrology and water quality are 
summarized in the following paragraphs: 

 Single-Use Carryout Bag Ban, Chapter XVII. This chapter requires retail establishments to 
discontinue providing single-use carryout bags to consumers, which contribute to litter on roadways 
and in aquatic environments, including streams, creeks, and storm drains. 

  

                                                       
24 Palo Alto Regional Water Quality Control Plant, 2015, Clean Bay Pollution Prevention Plan 2015. 
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TABLE 4.8-1 SANTA CLARA COUNTY GENERAL PLAN POLICIES RELEVANT TO HYDROLOGY AND WATER QUALITY 

Strategy/ 
Policy Number Strategy/Policy Content 

Strategy #1 Reduce non-point source pollution. 

Policy C-RC 22 

Countywide, compliance should be achieved with the requirements of the National Pollution Discharge 
Elimination System (NPDES) permit for discharges into S.F. Bay, and to that end, the Santa Clara Valley 
Nonpoint Source Pollution Control Program should receive the full support and participation of each 
member jurisdiction. 

Policy C-RC 23 The Countywide Stormwater Management Plan should be routinely reviewed and updated as additional 
information is collected on the effectiveness of prescribed control measures. 

Policy C-RC 24 Efforts to increase public awareness and education concerning nonpoint source pollution control should 
be encouraged. 

Strategy #2 Restore wetlands, riparian areas, and other habitats which improve Bay water quality. 

Policy C-RC 25 
Wetlands restoration for the purpose of enhancing municipal wastewater treatment processes, 
improving habitat and passive recreational opportunities should be encouraged and developed where 
cost-effective and practical. 

Strategy #3 Prepare and implement comprehensive watershed management plan. 

Policy C-RC 26 
Comprehensive watershed management plans should be developed and implemented through 
intergovernmental coordination. Water supply watersheds should receive special consideration and 
additional protection. 

Source: Santa Clara County General Plan, 1994. 

 Expanded Polystyrene Restriction, Chapter XIX. This chapter requires restaurants, markets, and 
convenience stores to discontinue the use and distribution of expanded polystyrene food and beverage 
contains, which contribute to litter on roadways and in aquatic environments, including streams, creeks, 
and storm drains. 

 Safe Drug Disposal Ordinance, Chapter XX. This chapter requires pharmaceutical companies to 
provide for the safe collection of expired or unwanted pharmaceuticals throughout Santa Clara County. 

 Nonpoint Source Pollution, Division B11.5. The purpose of this division is to reduce surface 
water quality degradation caused by stormwater runoff and to protect and enhance the water quality of 
the watercourses. The requirements in this division are implemented in accordance with the NPDES 
Municipal Stormwater Permits of the San Francisco RWQCB and Central Coast RWQCB. The division 
includes Chapter II, Discharges to Stormwater System; Chapter IV, Stormwater Pollution Prevention 
Requirements for Construction Activity; Chapter V, Post Construction Stormwater Pollution Prevention 
Requirements; and Chapter VI, Stormwater Pollution Prevention Requirements for Industrial and 
Commercial Sites. 

 Water Conservation in Landscaping, Division B33. The purpose of this division is to reduce 
water waste in landscaping by promoting the use of region-appropriate plants that require minimal 
supplemental irrigation and by establishing standards for irrigation efficiency, in accordance with the 
California Water Conservation in Landscaping Act. 
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 Grading and Drainage, Subdivisions and Land Development, Division C12, Chapter III. 
This chapter establishes minimum requirements for all grading and drainage work to protect surface 
water quality, adjacent and neighboring properties, and the environment by prevention of soil erosion 
and the transport of soil sediments, which result from improper grading and drainage alteration work. 
All grading plans must contain recommendations for erosion prevention and sediment control measures 
that are certified by a registered civil engineer and/or landscape architect, and grading projects that are 
occurring between October 1 and April 15 must be winterized. 

 Floodplain Management, Subdivisions and Land Development, Division C12, Chapter 
VII. This chapter applies to all special flood hazard areas (SFHAs), also known as 100-year floodplains, 
within Santa Clara County and requires all construction within SFHAs to obtain a development permit 
and comply with FEMA and county requirements, including elevation of structures above the 100-year 
floodplain, anchoring, and floodproofing. The chapter also has requirements for development in 
mudslide (mudflow) prone areas (Zone M) and flood-related erosion prone areas (Zone E), as designed 
on FIRMs. 

Stanford Community Plan 

The Stanford Community Plan along with the General Use Permit are the governing documents that guide land 
use and development within the unincorporated lands of Stanford University.25 The Stanford Community Plan 
refines the policies of Santa Clara County’s General Plan as they apply to Stanford lands within the county. The 
Resource Conservation chapter contains strategies and policies that are applicable to hydrology and water 
quality, as listed in Table 4.8-2. 

City of Palo Alto 

Municipal Code 

Seven chapters of the City of Palo Alto Municipal Code contain directives pertaining to hydrology and water 
quality issues, as explained in the following paragraphs: 

 Sewer Use Ordinance – Chapter 16.09. The Sewer Use Ordinance is designed to reduce the 
amount of pollutants that enter the sanitary sewer, the storm drain system, or surface waters that would 
obstruct or damage the sanitary sewer or storm drain system or interfere with, inhibit or disrupt the 
Palo Alto RWQCP or its treatment processes. The intent of the ordinance is to provide a program for 
protection of the storm drain system and pretreatment of industrial wastes which is approved by federal 
and State regulatory agencies.  

  

                                                       
25 Stanford University, 2000, Stanford University Community Plan. 
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TABLE 4.8-2 STANFORD COMMUNITY PLAN POLICIES RELEVANT TO HYDROLOGY AND WATER QUALITY 

Strategy/Policy Number Strategy/Policy Content 

Strategy #4 Reduce non-point source pollution. 

Policy SCP-RC 12 
Continue the use of appropriate best management practices to reduce non-point source 
pollution in agricultural, recreational, and academic areas and for construction activities, 
and include these practices as terms and conditions of leases of Stanford lands. 

Policy SCP-RC 13 In planning for new development and redevelopment, utilize site, building and landscape 
design features which serve to reduce non-point source pollution. 

Policy SCP-RC 14 
Promote and participate in interjurisdictional efforts to identify and reduce non-point source 
pollution and to develop economically viable best management practices for improving 
water quality. 

Policy SCR-RC 15 
Emphasize groundwater recharge through natural percolation and filtration over increased 
runoff to storm drains and creeks. 

Recommendation SCP-RC (i) 12 
Develop education programs for relevant University personnel and for campus leaseholders 
on water quality issues. 

Recommendation SCP-RC(i) 13 Conduct regular maintenance on existing storm drain systems. 

Recommendation SCP-RC(i) 14 
Incorporate conditions within approvals for new development to minimize sources of non-
point source pollution and employ best management practices as mitigations. 

Strategy #5 
Enhance and restore wetlands, riparian areas, and other habitats that improve watershed 
quality. 

SCP-RC 16 Assist Stanford in identifying and implementing agricultural and other land management 
practices that promote native species and that contribute to erosion control. 

SCP-RC 17 Avoid development in riparian areas and wetlands. 

SCP-RC 18 
Maintain native plant communities south of Junipero Serra Boulevard and in Campus Open 
Space areas such as oak woodland, chaparral, and riparian trees and shrubs that serve to 
prevent soil erosion and creek bank collapse. 

SCP-RC 19 Enhance seasonal wetlands in the Arboretum. 

SCP-RC 20 
Continue to seasonally fill Lake Lagunita and create seasonal wetlands habitat, creek flow 
permitting. 

Recommendation SCP-RC(i) 15 
Where appropriate during development and redevelopment, Stanford shall be required to 
relocate structures, roads, and trails away from creeks and in a manner that minimizes the 
addition of impermeable surfaces. 

Recommendation SCP-RC(i) 16 
Incorporate flood control features such as detention basins into new development. Design 
and engage in flood control activities for entire drainage areas rather than on a project-by-
project basis for each new campus facility. 

Strategy #6 Prepare and implement comprehensive watershed management plans. 

SCP-RC 21 Support and encourage Stanford’s participation in regional watershed management 
planning and implementation for watersheds including Stanford lands. 

Recommendation SCP-RC(i) 17 
Stanford should continue to participate in region-wide watershed conservation and 
management activities (e.g., Coordinated Resource Management Program and the Joint 
Powers Authority for San Francisquito Creek). 

Source: Stanford Community Plan, 2000. 
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 Stormwater Pollution Prevention – Chapter 16.11. This chapter provides the stormwater 
requirements for projects conducted within the City of Palo Alto and is consistent with the 
requirements of the San Francisco RWQCB’s Municipal Regional Permit. 

 Recycled Water – Chapter 16.12. This chapter requires that identified customers and applicants for 
new or redevelopment projects within the boundaries of a recycled water project area use treated 
nonpotable water for construction, toilet and urinal flushing, and irrigation, resulting in an increase in 
the amount of potable water available for other uses in the city. Recycled water reduces potable water 
consumption and is not subject to rationing during drought.  

 Water Efficiency Landscape Ordinance – Chapter 16.14. As described above, the City of Palo 
Alto has also adopted a Water Efficiency Landscape Ordinance in coordination with the Bay Area Water 
Supply and Conservation Agency (BAWSCA) that exceeds the State’s model ordinance in terms of 
water savings. These provisions are incorporated into the City’s new Green Building Ordinance and also 
can be found in Chapters 16.14.140 – Landscape Design, 16.14.200 – Low-Water Consumption 
Irrigation System, 16.14.310 – Irrigation Efficiency, and 16.14.340 – Potable Water Reduction. 

 California Green Building Standards Code – Chapter 16.14. This chapter incorporates the Title 
24 requirements of the 2013 California Green Building Standards. One section references local 
stormwater pollution prevention (Chapter 16.14.150) and the other references irrigation efficiency 
standards (Chapter 16.14.200). 

 Grading and Erosion and Sediment Control – Chapter 16.28. This chapter requires projects to 
obtain a grading and excavation permit and requires submittal of an interim erosion and sediment 
control and stormwater pollution prevention plan (Chapter 16.28.120) that describes the surface runoff 
and erosion control measures that will be implemented during construction of the project. Chapter 
16.28.200 contains the provisions for the final erosion and sediment control and stormwater pollution 
prevention plan that describes permanent control measures to improve the quality of stormwater runoff 
from the site. 

 Flood Hazard Regulations Ordinance – Chapter 16.52. The Flood Hazard Regulations 
Ordinance is designed to minimize loss of life, damage to private land development, public facilities and 
utilities, the need for rescue and relief efforts, business interruptions, and future blighted areas caused 
by flooding. The ordinance also ensures that property owners construct new and substantially improved 
buildings in the 100-year floodplain in accordance with the National Flood Insurance Program’s goals to 
protect life and property.  

 Stream Corridor Protection – Chapter 18.40.140 and Storm Water Quality Protection – Chapter 
18.40.150. These sections of the City’s Zoning Code include requirements and guidelines that protect 
the integrity of stream corridors and storm water quality consistent with the principles contained in the 
Santa Clara Valley Water Resources Protection Collaborative. 



C O M P R E H E N S I V E  P L A N  U P D A T E  D R A F T  E I R  
C I T Y  O F  P A L O  A L T O  

HYDROLOGY AND WATER QUALITY 

4.8-18 F E B R U A R Y  5 ,  2 0 1 6  

 Retail and Food Service Establishment Checkout Bag Requirements– Chapter 5.35.  
This chapter prohibits the use or distribution of single use plastic check out bags as defined by the 
ordinance to reduce litter in streets, creeks and San Francisco Bay. 

 Expanded Polystyrene Ordinance–Chapter 5.30. This ordinance prohibits food service 
establishments from using expanded polystyrene foam or other non-recyclable plastics for take-out 
foodware. A pending second reading for ordinance expansion is anticipated to extend this requirement 
to retailers and will also prohibit the sale or distribution of plastic foam egg cartons, ice chests and 
packaging materials. 

 Smoking Ordinance–Chapter 9.14 This ordinance prohibits smoking in commercial areas to 
reduce cigarette butt litter and to reduce exposure to secondhand smoke.  

Policies 

The City of Palo Alto has also established various policies that contain directives pertaining to hydrology and 
water quality. Each policy provides a clear statement of principle and guiding actions that provide the path 
for implementation. 

 Ahwahnee Water Principles for Resource Efficient Land Use. This policy encourages 
community development principles to improve the reliability and quality of water resources, including 
community design that is compact, mixed use, and transit-oriented with open space; preservation of 
natural resources; water detention facilities to recharge groundwater and reduce runoff; energy efficient 
irrigation and landscaping; permeable surfaces for hardscape; grey water systems; maximizing the use of 
recycled water; and other urban water conservation technologies. 

 Basement Exterior Drainage Policy. To protect public safety and health by preventing the continual 
discharge of groundwater into the City’s gutters and streets, the Department of Public Works will not 
permit the use of basement exterior drainage systems consisting of perforated pipes located on the 
exterior of the basement walls or underneath the slab that collect water, which is then pumped to the 
surface of the ground for discharge, either onsite or off site for all City parcels northeast of the Foothill 
Expressway (i.e., bay side). 

 Construction Dewatering System Policy. A Construction Dewatering Plan must be submitted to the 
Department of Public Works for excavation activities that encounter groundwater or other water that 
needs to be removed from the excavation during construction and disposed of in the City’s storm drain 
system. Geotechnical investigations are required for basement construction and dewatering permits 
must be obtained from the City. Groundwater pumping is prohibited from October to April to ensure 
adequate storm drain capacity during the winter months. City staff verifies that construction dewatering 
meets the requirements for pH and sediment prior to allowing discharge to the storm drain system. The 
City does not allow permanent drains around basement foundations for the continuous pumping and 
removal of groundwater; basements must be constructed to be waterproof. The Department of Public 
Works reviews and approves the dewatering plan, charges a dewatering fee, and issues a Street Work 
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Permit. Thirteen residential sites were conducting basement construction groundwater dewatering in 
2015. 

In the summer of 2014, the City’s Public Works Department piloted a truck fill station at a dewatering 
site to address public concern regarding the apparent wasting of pumped water to storm drains during 
the drought. Currently, all basement groundwater pumping sites, except those located in known 
groundwater contamination areas, are required to install truck fill stations based on City specifications. 
Outreach includes dewatering sites published and mapped on the City’s website. 

Beginning in the summer of 2015, construction dewatering applicants are required to develop a Use 
Plan to maximize the use of the pumped groundwater. The City is currently in the process of evaluating 
additional requirements for the basement dewatering program. The following enhancements to the 
basement dewatering program are being considered in 2016: 

 Encouraging greater fill station use by distributing more door-hangers and enlisting other public 
outreach regarding dewatering, fill stations, and trees. 

 Strengthening outreach on the water cycle and value of fresh water flows to storm drains, creeks, 
and the Bay. 

 Refining requirements for contractor Use Plans, including maximizing on-site water use, one 
day/week water truck hauling service for neighbors, and City landscaping and piping to nearby 
parks or major users where feasible. 

 Expanding fill station specifications to address water pressure issues resulting from multiple 
concurrent users, including separate pumps for neighbors where needed and sidewalk bridges for 
hoses to prevent tripping hazards. 

 Broadening the City’s Basement Pumping Guidelines to require a determination of the impacts of 
groundwater pumping on adjacent buildings, infrastructure, and trees or landscaping. Applicants 
would determine the size of the temporary cone of depression caused by pumping and avoidance 
measures would be required if impacts are anticipated. City Urban Forestry staff may develop 
guidelines for soil enhancement and supplemental watering (by project applicant) for neighboring 
landscaping. Additional measures could include adjusting the location, depth, or duration of 
pumping or altering construction methods. 

 Recycled Water Salinity Reduction Policy. This policy sets targets for reduction the salinity of 
recycled water to maximize the availability of recycled water for use on landscaping. 

 Grading and Drainage Guidelines for Residential Development. A Grading and Drainage Plan 
must be submitted to the Department of Public Works with building permit applications for all new 
single-family residences and separate accessory structures associated with single family residences. The 
guidelines include providing site grading with minimum slopes of two percent away from structures 
where possible to facilitate site drainage; providing the locations of all roof downspouts; directing roof 
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and site drainage to pervious areas; and requiring separate drainage systems for all exterior basement-
level spaces such as lightwells, patios, or stairwells. 

 Guidelines and Standards for Land Use near Streams. The City has adopted the Santa Clara 
Valley Water Resources Protection Collaborative’s manual of tools, procedures, and standards to protect 
streams and streamside resources in Santa Clara County. The manual provides clear guidance to 
property owners and developers about how to design and construct streamside development projects in 
a way that protects streams and their resources with the benefits of reduced erosion, improved flood 
protection, and enhanced water quality. 

 Green Building Policy for City Buildings. The City incorporates clean, sustainable, green 
building practices into the design and construction of City buildings, as part of the overall Sustainability 
Policy. All new buildings over 5,000 square feet shall be designed to achieve Leadership in Energy and 
Environmental Design (LEED) Silver or equivalent rating certification. All renovations or additions to 
existing City facilities shall be designed using environmental sound, green building techniques and 
materials, using LEED or equivalent checklists as guidelines. 

 Integrated Pest Management Policy. The City shall carry out its pest management operations 
using reduced risk integrated pest management (IPM) techniques to reduce or eliminate chemicals to 
the maximum extent possible and pilot non-toxic alternatives for structural and landscape pest control. 
Implementation of this policy is intended to reduce the potential for water quality issues with discharge 
of runoff to the storm drain system and streams. 

 Mercury and Dioxin Elimination Policy. The goal of this policy is to eliminate the creation of 
dioxin and the use of mercury to prevent their subsequent release into the environment. To achieve this 
goal, the City must evaluate pollution prevention opportunities to eliminate mercury and dioxin sources 
from municipal, commercial, industrial, and residential activities. The focus is on laboratory, medical, 
and manufacturing processes that use mercury or create dioxins, as well as the formation of these 
materials in the combustion of fuels or wastes. This will improve water quality in South San Francisco 
Bay, which is impaired for mercury and dioxins. 

 Green Purchasing. The goal of this policy is to purchase products and services that improve the 
health of the environment throughout the manufacture, use, or disposal of the product. 

 Single-use Plastics Reduction. The goal of this policy is to prohibit the use of single-use plastic 
bottles, bags and other products for City operations or City-sponsored events. 

Innovative Stormwater Measures Rebate Program 

The City has also implemented various programs to reduce stormwater runoff and pollution. The City 
administers the Innovative Stormwater Measures Rebate Program, which is funded with revenue from 
monthly storm drainage fees. The goal of the program, which was started in 2008, is to help Palo Alto 
residents, businesses, and City departments reduce the amount and improve the quality of runoff that flows 
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into the storm drain system by offering rebates to those who install qualifying stormwater reduction 
measures, such as: 

 Capturing rainwater in rain barrels or cisterns for use on landscaping and gardens; 

 Constructing or reconstructing driveways, patios, walkways, and parking lots with permeable paving 
materials; 

 Constructing a green (vegetated) roof to absorb and filter rainfall. 

Office of Emergency Services 

The mission of the Palo Alto Office of Emergency Services (OES) is to prevent, prepare for, mitigate, 
respond to, and recover from all hazards, including natural disasters, technological failures/accidents, 
crime, and terrorism. The OES manages the City’s Emergency Operations Center (EOC) located in the 
Police Department and coordinates with all City departments involved in emergency response. The OES is 
also responsible for preparing the Palo Alto annex to the Santa Clara County Local Hazard Mitigation Plan 
(LHMP) and the City’s Emergency Operations Plan (EOP). The hazards for which the OES is prepared include 
earthquake, liquefaction, landslides, fire, flooding, severe winter storms, drought, dam failure, disease 
outbreak, hazardous material spills, and tsunamis. Technological or human-caused events include airplane 
accidents, civil disorder, terrorism, energy outage, train accident or nuclear attack/acts of war. Critical 
facilities have been identified in the LHMP and the EOP identifies the City’s emergency planning, 
organization, and response policies and procedures, including the public alert and warning systems. 

 EXISTING CONDITIONS 4.8.1.2

This section includes a discussion of the existing hydrology and water quality conditions within the EIR 
Study Area. 

Climate 

Palo Alto is located within a Mediterranean-type climate zone, with almost all precipitation falling between 
the months of October and May. Due to the Santa Cruz Mountains to the west, there is a "rain shadow" in 
Palo Alto, resulting in an average annual rainfall of only 15.21 inches.26 Temperatures in Palo Alto tend to be 
fairly mild, with an average annual high of 69 degrees Fahrenheit (°F) and an average annual low of 47°F. 
The hottest temperatures occur in July and August, with average maximum temperatures of 78.4°F and the 
coldest temperatures occurs in January with an average minimum temperature of 38.5°F. 

                                                       
26 Western Regional Climate Center, 2015, Period of Record Monthly Climate Summary, Palo Alto, California (046646). 

http://en.wikipedia.org/wiki/Santa_Cruz_Mountains
http://en.wikipedia.org/wiki/Rain_shadow


C O M P R E H E N S I V E  P L A N  U P D A T E  D R A F T  E I R  
C I T Y  O F  P A L O  A L T O  

HYDROLOGY AND WATER QUALITY 

4.8-22 F E B R U A R Y  5 ,  2 0 1 6  

Hydrology and Surface Water Drainage 

The City of Palo Alto lies within the Santa Clara Basin watershed.27 This watershed can be further divided 
into four smaller watersheds that are within the city boundaries: 1) San Francisquito Creek watershed, 2) 
Matadero Creek watershed, 3) Barron Creek watershed, and 4) Adobe Creek watershed, as shown on 
Figure 4.8-1. These creeks typically have natural channels in their upstream reaches but there are engineered 
channels in the more urbanized areas of Palo Alto. Tributary creeks in Palo Alto include Arastradero Creek, 
Deer Creek, Los Trancos Creek, and Buckeye Creek. San Francisquito Creek forms the northern border of 
the city with Menlo Park and East Palo Alto located on the other side. The main tributaries to San 
Francisquito Creek are Corte Madera Creek (in Portola Valley and Stanford), Bear Creek (in Woodside and 
Menlo Park), and Los Trancos Creek (in Portola Valley and Stanford). The San Francisquito Creek watershed 
drains an area of about 45 square miles that encompasses the area from Skyline Boulevard at the top of the 
Santa Cruz Mountains to San Francisco Bay, and includes areas within East Palo Alto, Menlo Park, Portola 
Valley, Woodside, Stanford University, and unincorporated land in San Mateo and Santa Clara Counties. 
Upstream of US 101, the creek and its tributaries are natural channels; the creek channel is engineered 
downstream of US 101 to San Francisco Bay. San Francisquito Creek is subject to historical and recent 
flooding. As described above, the San Francisquito Creek JPA was created by local land use agencies to 
address community concerns primarily regarding flooding along San Francisquito Creek and is comprised of 
the Cities of Palo Alto, Menlo Park, East Palo Alto, the Santa Clara Valley Water District, and the San Mateo 
County Flood Control District. The organization plans, designs, and implements projects from the upper 
watershed to coastal wetlands that are of mutual interest to the member agencies. The organization also 
takes conservation issues into account in its work on projects that stabilize, restore, and maintain the 
channel for flood control.  

The San Francisquito Creek JPA is currently in the process of obtaining approval and permits for the initial 
phase of the San Francisquito Creek Flood Protection Project. The Bay-to-US 101 segment of this project 
would involve the building of setback levees and floodwalls from San Francisco Bay to US 101 to provide 
100-year flood protection and ecosystem benefits. The JPA is also working cooperatively with the COE on a 
feasibility study of flood protection alternatives upstream of US 101 that would provide 100-year flood 
protection, ecosystem protection, and recreational benefits to the community. Bank erosion and 
sedimentation-related impacts along San Francisquito Creek would also be reduced.28 

The Matadero Creek watershed includes Deer Creek, Arastradero Creek, and Mayfield Slough. The 
watershed consists of natural channels upstream of El Camino Real. Downstream of El Camino Real to the 
Palo Alto Flood Basin, the creek is in an engineered channel adjacent to residences. 
  

                                                       
27 Santa Clara Valley Water District, 2003, WMI Watershed Characteristics Report. Revised 2003 Edition. 
28 Santa Clara Valley Water District, 2015, Program E5: San Francisquito Creek Flood Protection, San Francisco Bay to Middlefield Road, Palo Alto. 

Website: http://www.valleywater.org/SCW-E5.aspx, accessed October 20, 2015. 

http://www.valleywater.org/SCW-E5.aspx
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Barron Creek drains about three square miles of watershed area, and originates in the Los Altos Hills.29 It is 
the most modified of the four watersheds in the EIR Study Area, with 67 percent of its course classified as 
“hardened.” Most of its course north of Foothill Expressway is in a concrete channel to its confluence with 
Adobe Creek. When there are heavy storm flows, the Barron Creek Diversion Channel, originating just 
north of Foothill Expressway, is used to divert heavy storm flows from Barron Creek to Matadero Creek.30  

The Adobe Creek watershed drains south Palo Alto, Los Altos Hills, and Los Altos. The creek originates at an 
elevation of 2,600 feet in the uplands of the Santa Cruz Mountains, joins Barron Creek near US 101, enters 
the Palo Alto Flood Basin, and ends in the Baylands Preserve. Adobe Creek is over 11 miles long and drains 
approximately 10 square miles, of which about 75 percent originates from the mountainous areas.31 
Approximately 33 percent of Adobe Creek is classified as hardened. 

In addition to the creeks and engineered channels, there are several surface water bodies in and around Palo 
Alto. Three reservoirs built for water conservation and storage purposes are located on Stanford University 
property. Searsville Lake impounds Corte Madera Creek and is the major reservoir in the San Francisquito 
Creek watershed; however, it is slowly filling up with sediment so it currently has less than 10 percent of its 
original capacity.32 Felt Lake and Lagunita Reservoir are off-stream reservoirs fed by diversions from Los 
Trancos Creek and San Francisquito Creek, respectively. Lagunita Reservoir is filled every year with surface 
water and is sometimes supplemented with water from San Francisquito Creek or wells to support 
California tiger salamander breeding.33 Additional lakes include Boronda Lake in Foothills Park and 
Arastradero Lake in the Arastradero Preserve.34 

In addition to the natural drainage system, a network of storm drains collects runoff from city streets and 
carries it to the creeks and San Francisco Bay. Staff within the City’s Storm Drain Enterprise Fund approves, 
constructs, and maintains the storm drainage system in Palo Alto. The system includes over 107 miles of 
underground pipelines, 2,750 catch basins, 800 manholes, and eight pump stations.35 Some sections of the 
system are inadequately designed to handle runoff during heavy rains, causing localized street flooding. The 
City has a Storm Drain Oversight Committee that reviews the expenditure and budgeting of monies from 
the storm drainage fees collected by the City since 1989 to fund storm drain capital improvements, 
maintenance, and stormwater quality protections programs.36 The Public Works Department is currently 

                                                       
29 Santa Clara Basin Watershed Management Initiative, 2000, Watershed Characteristics Report, Volume One. 
30 Santa Clara Basin Watershed Management Initiative, 2000, Watershed Characteristics Report, Volume One. 
31 Santa Clara Basin Watershed Management Initiative, 2000, Watershed Characteristics Report, Volume One. 
32 Palo Alto Online, 2013, Stanford officials look to solve Searsville dilemma, http://www.paloaltoonline.com/news/2013/01/17/stanford-

officials-look-to-solving-searsville-dam-enigma, accessed November 20, 2015. 
33 Stanford University, 2013, Stanford University Habitat Conservation Plan.  
34 City of Palo Alto, 2007, Palo Alto Comprehensive Plan – Chapter 5 – Natural Environment.  
35 City of Palo Alto, 2014, Storm Drain System Facts and Figures,  http://www.cityofpaloalto.org/civicax/filebank/documents/2806, 

accessed October 20, 2015. 
36 City of Palo Alto, 2014, Storm Drain Oversight Committee, http://www.cityofpaloalto.org/gov/agendas/committees/ 

storm_drain/default.asp accessed October 20, 2015. 

http://en.wikipedia.org/wiki/Matadero_Creek
http://www.paloaltoonline.com/news/2013/01/17/stanford-officials-look-to-solving-searsville-dam-enigma,%20accessed%20on%20November%2020,%202015
http://www.paloaltoonline.com/news/2013/01/17/stanford-officials-look-to-solving-searsville-dam-enigma,%20accessed%20on%20November%2020,%202015
http://www.cityofpaloalto.org/civicax/filebank/documents/2806,%20accessed%20on%20October%2020
http://www.cityofpaloalto.org/civicax/filebank/documents/2806,%20accessed%20on%20October%2020
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working on a Fall 2016 special election to authorize continuation of storm drain fees to fund capital 
improvements when the current funding program ends in June 2017. 

The City of Palo Alto requires all new storm drain facilities be designed in conformance with the 2015 Storm 
Drain Master Plan and the associated Palo Alto Drainage Design Standards dated June 27, 2015 and to convey 
the 10-year storm event with the Hydraulic Grade Line 0.5-foot below storm drain inlet grate elevations.  
The SCVWD is responsible for maintenance and improvements in the creeks and flood control channels; 
their design standards are to contain the 100-year flood. Creeks and flood control channels are designed to 
higher standards because they are regional drainage facilities with the potential to inflict substantial property 
damage and injury or death over a widespread area, whereas storm drain overflows typically result in 
localized flooding of streets and intersections. 

Groundwater 

Palo Alto lies within the Santa Clara Subbasin of the Santa Clara Valley Groundwater Basin, as shown on 
Figure 4.8-2.37 The Santa Clara Subbasin extends from the southern edge of San Francisco Bay through the 
Coyote Valley, with the boundary located at approximately Cochrane Road in Morgan Hill. The thicknesses 
of the aquifer materials range from about 150 feet near the Coyote Narrows to more than 1,500 feet in the 
interior of the subbasin. Groundwater movement generally follows surface water patterns flowing from the 
interior of the subbasin northerly toward San Francisco Bay.38  

The water-bearing formations of the Santa Clara Subbasin include non-marine deposits of unconsolidated to 
semi-consolidated gravel, sand, silt, and clay. The Santa Clara Subbasin is divided into confined and recharge 
areas. Within confined areas, laterally extensive low permeability clays and silts (confining units or 
aquitards) divide upper and lower aquifers. The SCVWD refers to these as the shallow and principal 
aquifers, with the latter defined as aquifer materials greater than 150 feet below ground surface (bgs).  

Recharge areas are primarily comprised of high permeability aquifer materials like sands and gravels that 
allow surface water to infiltrate into the aquifers. Most groundwater recharge occurs in these areas through 
the infiltration of precipitation and the SCVWD’s managed recharge to augment groundwater supplies.39 In 
the Santa Clara Valley, the areas with the highest recharge are along the creeks and on the western edge of 
the valley floor, just below the toe of the foothills. The most southern portion of Palo Alto is considered to 
be in a natural recharge area. However, there are no SCVWD recharge ponds or facilities within the city 
limits. 
  

                                                       
37 Santa Clara Valley Water District, 2012, 2012 Groundwater Management Plan. 
38 Santa Clara Valley Water District, 2012, 2012 Groundwater Management Plan. 
39 Santa Clara Valley Water District, 2012, 2012 Groundwater Management Plan. 
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The northern part of the Santa Clara Subbasin, which includes Palo Alto, is part of the Santa Clara Plain. The 
Santa Clara Plain is vulnerable to land subsidence, with approximately 13 feet of permanent subsidence 
observed in San Jose between 1915 and 1969 due to groundwater overdraft.40 Serious problems developed 
as a result of subsidence, including flooding of lands adjacent to San Francisco Bay, decreased ability of local 
streams to carry away flood waters, and damage to well casings. This necessitated the construction of 
additional dikes, levees, and flood control facilities to protect properties from flooding. Significant 
subsidence was essentially halted by about 1970, through the SCVWD’s expanded conjunctive use 
programs. The SCVWD conducts annual monitoring of land surface elevation benchmarks and continuous 
monitoring of extensometers to determine if land subsidence is occurring. A certain amount of elastic 
subsidence occurs annually in response to seasonal pumping and recharge, as substantiated by ground 
surface elevations. The SCVWD has established an acceptable subsidence rate of no more than 0.01 feet per 
year on average, which is applied to determine threshold groundwater levels for index groundwater wells.41  

Due to high groundwater pumping and land subsidence after World War II, salt water intrusion was 
observed in the shallow aquifer in an area bounded on the south by US 101 and Interstate 880. This was 
mainly due to the inland migration of saline water through tidal creeks, and subsequent transport to 
groundwater through streambed percolation and downward vertical gradients between shallow and 
principal zones. Although salt water intrusion has occurred in shallow aquifers near the Bay, significant 
impacts have not been observed in the principal aquifer and many monitoring wells are showing decreases in 
chloride.42 

Nearly half of the water used in Santa Clara County is pumped from groundwater. Long-term groundwater 
pumping for the Santa Clara Plain averages about 95,000 acre feet per year (AFY).43 Average recharge to the 
Santa Clara Plain is estimated to be about 94,000 AFY. Sources include the SCVWD’s managed recharge of 
local and imported water, the deep percolation of rainfall, natural seepage from creeks, and subsurface 
inflow from surrounding hills. Recharge occurs with over 390 acres of recharge ponds and over 90 miles of 
local creeks within the basin. Palo Alto purchases 100 percent of its potable water from the San Francisco 
Public Utilities Commission (SFPUC). This water is delivered from the City and County of San Francisco’s 
Regional Water System (RWS), operated by the SFPUC. This supply is predominantly from the Sierra 
Nevada, delivered through the Hetch Hetchy aqueducts, but also includes treated water produced by the 
SFPUC from its local watersheds and facilities in Alameda and San Mateo Counties. 

Non-potable shallow groundwater levels within Palo Alto typically range from 4 to 95 feet bgs, with an 
average value of about 19 feet bgs.44 The City owns eight deep-groundwater wells, with a combined total 
rated capacity of 10,000 gallons per minute (gpm). These wells are typically screened between 180 and 

                                                       
40 Santa Clara Valley Water District, 2012, 2012 Groundwater Management Plan. 
41 Santa Clara Valley Water District, 2012. 2012 Groundwater Management Plan. 
42 Santa Clara Valley Water District, 2012, 2012 Groundwater Management Plan. 
43 Santa Clara Valley Water District, 2012, 2012 Groundwater Management Plan. 
44 Gregg Drilling, 2015, Northern California Groundwater Depth Chart, http://www.greggdrilling.com/docs-and-datasheets/label/ 

groundwater-depth-table, accessed October 20, 2015. 

http://www.greggdrilling.com/docs-and-datasheets/label/groundwater-depth-table,%20accessed%20on%20October%2020,%202015
http://www.greggdrilling.com/docs-and-datasheets/label/groundwater-depth-table,%20accessed%20on%20October%2020,%202015
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850 feet bgs. Because the wells are screened within a confined aquifer, water pressures result in a rise in 
groundwater levels within the wells, resulting in ground level releases (i.e., artesian conditions) to water 
levels at 20 feet bgs.45 Five wells were originally constructed in the mid-1950s and were operated 
continuously until 1962. The original five wells were rehabilitated and three were newly constructed 
between 2009 and 2013. These wells are currently available for emergency use should the Hetch Hetchy 
water supply system be unable to meet the City’s needs during a drought or emergency period. 

There are both shallow and deep aquifers beneath the City of Palo Alto. The shallow, unconfined aquifer, 
sometimes called perched water, is recharged by rainwater infiltration, water percolating through stream 
beds, and landscape irrigation. The typical depth to the shallow aquifer is 10 to 30 feet bgs in most areas of 
Palo Alto, except the hills. This water is non-potable and does not meet drinking water standards. The 
shallow aquifer is often encountered during construction activities such as basement excavations, thus 
requiring dewatering. 

The deep aquifer beneath Palo Alto occurs under confined conditions. In the confined zone, lower 
permeability clay and silt deposits restrict the downward flow of groundwater and separate shallow and 
deep aquifer zones. These low permeability deposits also provide some natural protection to deeper aquifers 
as they restrict the movement of contaminants.46 

Water Quality 

Surface water quality is affected by point source and non-point source pollutants. Point source pollutants are 
those emitted at a specific point, such as a pipe, while non-point source pollutants are typically generated by 
surface runoff from diffuse sources, such as  agricultural drainage. Point source pollutants from industrial 
sources within the city are controlled with pollutant discharge regulations, such as the Sewer Use Ordinance 
and other permit requirements. Industrial stormwater discharge is controlled by obtaining coverage under 
the Industrial General Permit issued by the SWRCB. Wastewater discharged from the RWQCP is regulated 
by an NPDES permit. Non-point source pollutants such as those contained in urban stormwater and non-
stormwater runoff are more difficult to monitor and control although they are important contributors to 
surface water quality in urban areas. 

Stormwater runoff pollutants vary with land use, topography, the amount of impervious surface, as well as 
the amount and frequency of rainfall and irrigation practices. Runoff in developed areas typically contains 
oil, grease, litter, and metals accumulated in streets, driveways, parking lots, and rooftops, as well as 
pesticides, herbicides, particulate matter, nutrients, animal waste, and other oxygen-demanding substances 
from landscaped areas. The highest pollutant concentrations usually occur at the beginning of the wet season 
during the “first flush.” 

                                                       
45 City of Palo Alto, 2003. Groundwater Supply Feasibility Study. Dated April 28, 2003. 
46 Santa Clara Valley Water District, 2012. 2012 Groundwater Management Plan. 
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Santa Clara Valley streams do not receive direct discharges from industrial or municipal wastewater.47 
Industrial discharges are routed to municipal sanitary sewers and then to regional municipal wastewater 
treatment plants that discharge to the tidal sloughs of San Francisco Bay. In general, pollutant concentrations 
in stormwater runoff do not vary significantly within an urbanized watershed. However, pollutant 
concentrations do increase when impervious cover is more than 40 to 50 percent of the drainage area.48 
Runoff volume is the most important variable in predicting pollutant loads. 

The San Francisco Bay RWQCB monitors surface water quality through implementation of the Basin Plan 
and designates beneficial uses for surface water bodies and groundwater within the Santa Clara Valley. These 
potential and beneficial uses for water bodies and groundwater within the city limits are listed in Table 
4.8-3.  
 
In addition to the establishment of beneficial uses and water quality objectives, another approach to improve 
water quality is a watershed-based methodology that focuses on all potential pollution sources and not just 
those associated with point sources. Impaired water bodies in Palo Alto and the status of TMDL 
implementation are provided in Table 4.8-4. 

TMDLs for mercury and polychlorinated biphenyls (PCBs) were approved by the EPA for South San 
Francisco Bay and TMDLs for diazinon and pesticide-related toxicity have been established for all urban 
creeks within the San Francisco Bay RWQCB’s jurisdiction. 

The Basin Plan also contains water quality criteria for groundwater. Groundwater quality in the Santa Clara 
Subbasin is generally considered to be good and water quality objectives are met in at least 95 percent of the 
County water supply wells without the use of treatment methods.49 The groundwater in the major aquifers 
within the Subbasin is generally characterized as of a bicarbonate type with sodium and calcium being the 
primary positively charged ions.50 Although the wells are in compliance with EPA and California maximum 
contaminant levels (MCLs) for drinking water, the water is characterized as being hard, with concentrations 
ranging from 205 to 557 milligrams per liter (mg/l), which results in scaly residues on fixtures and 
difficulty in soap lathering.  

The SCVWD is tracking trends in nitrate, chloride, and total dissolved solids (TDS) concentrations to 
evaluate if there are any adverse conditions.51 Nitrates affect the largest number of wells in the county. 
Common sources of nitrate are synthetic fertilizers, septic systems, and animal wastes. There are localized 
areas within the Santa Clara Subbasin with nitrate concerns.  
 

                                                       
47 Santa Clara Basin Watershed Initiative, 2003, Volume 1, Watershed Characteristics Report.  
48 Santa Clara Basin Watershed Initiative, 2003, Volume 1, Watershed Characteristics Report.  
49 Santa Clara Valley Water District, 2012, 2012 Groundwater Management Plan. 
50 California Department of Water Resources, 2003, California’s Groundwater Bulletin 118, Basins and Subbasins of the North Coast Hydrologic 

Region.  
51 Santa Clara Valley Water District, 2012, 2012 Groundwater Management Plan.  
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TABLE 4.8-3 DESIGNATED BENEFICIAL USES OF SURFACE WATERS AND GROUNDWATER IN PALO ALTO 

Beneficial Use Groundwater 

Surface Water 

SF Bay 
South 

Palo Alto 
Harbor & 
Baylands 

Mayfield 
Slough 

San 
Francisquito 

Creek 

Los 
Trancos 
Creek 

Matadero 
Creek 

Deer 
Creek 

Arastradero 
Creek 

Barron 
Creek 

Adobe 
Creek 

IND – Industrial service supply            

COMM – Commercial and 
sport fishing            

SHELL – Shellfish harvesting            

EST – Estuarine habitat            

MIGR – Fish migration            

RARE – Preservation of rare 
and endangered species 

           

SPWN – Fish spawning            

WILD – Wildlife habitat            

REC-1 – Water contact 
recreation 

           

REC-2 – Non-contact water 
recreation 

           

COLD – Cold freshwater 
habitat 

           

WARM – Warm freshwater 
habitat 

           

MUN – Municipal and 
domestic supply            

PROC – Industrial process 
supply            

AGR – Agricultural supply            
Source: San Francisco Bay Regional Water Quality Control Board, 2013. San Francisco Basin (Region 2) Water Quality Control Plan (Basin Plan). Latest revision, June 29, 2013. 
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TABLE 4.8-4 303(D) LIST OF IMPAIRED WATER BODIES IN PALO ALTO 

Water Body Pollutant Potential Source Status of TMDL 

San Francisco Bay South 

Chlordane Nonpoint sources Planned (2013) 

Dichlorodiphenyltrichloroe
thane (DDT) 

Nonpoint sources Planned (2013) 

Dieldrin Nonpoint sources Planned (2013) 

Dioxin compounds Atmospheric deposition Planned (2019) 

Furan compounds Atmospheric deposition Planned (2019) 

Invasive species  Ballast water Planned (2019) 

Mercury 

Industrial point sources 
Municipal point sources 
Resource extraction 
Atmospheric deposition 
Natural sources 
Nonpoint sources 

Approved (2008) 

Polychlorinated biphenyls 
(PCBs) 

Unknown nonpoint sources Approved (2010) 

PCBs (dioxin-like) Unknown nonpoint sources Approved (2010) 

Selenium Domestic use of groundwater Planned (2019) 

San Francisquito Creek 

Diazinon Urban runoff/storm sewers Approved (2007) 

Sedimentation/siltation Nonpoint sources Planned (2013) 

Trash 
Illegal dumping/urban runoff/storm 
sewers 

Planned (2021) 

Matadero Creek 
Diazinon Urban runoff/storm sewers Approved (2007) 

Trash Illegal dumping/urban runoff/storm 
sewers 

Planned (2021) 

Source: State Water Resources Control Board. 2010 Integrated Report, Clean Water Act, Section 303(d) List, http://www.waterboards.ca.gov/ 
water_issues/programs/tmdl/integrated2010.shtml, accessed on October 20, 2015. 

Chloride is used to measure the potential for salt water intrusion, which has occurred historically adjacent 
to San Francisco Bay, but the zone of salt water intrusion is not considered to be stable. TDS are used as an 
indicator of salt loading and of overall water quality. The salts from applied irrigation water remain in the 
soil layer and can eventually be leached to groundwater by rainfall or over-irrigation. 

Groundwater contamination can result from releases of hazardous materials from underground storage 
tanks or historical industrial activities. Areas within Palo Alto that have been impacted by leaking 
underground storage tanks (LUST) or contamination hazardous material releases are discussed in further 
detail in Chapter 4.7, Hazards and Hazardous Materials, of this Draft EIR. 

http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml
http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml
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Flooding 

As described above, FEMA prepares maps of the 100-year flood hazard area of United States communities. 
Areas within the 100-year flood hazard area are subject to 100-year floods, which mean that in any given 
year, the risk of flooding in the designated area is one percent. Maps are also available for 500-year floods, 
which mean that in any given year, the risk of flooding in the designated area is 0.2 percent. In some 
locations, FEMA also provides a measurement of base flood elevation for the 100-year flood, which is the 
minimum height of the flood waters during a 100-year event; base flood elevation is reported in feet above 
sea level based on the North American Vertical Datum (NAVD 1988). Depth of flooding is determined by 
subtracting the land’s height above sea level from the base flood elevation. Areas within the 100-year flood 
hazard area are subject to federal requirements, which include mandatory flood insurance purchase for all 
federally-backed real estate loans and minimum building standards to reduce flood damage. 

A map of the locations within Palo Alto that are within the 100-year floodplain, based on FEMA FIRMs 
dated May 18, 2009, is shown on Figure 4.8-3. The 100-year flood zone is also known as a Special Flood 
Hazard Area (SFHA); homeowners with mortgages within the SFHA are required to be protected by flood 
insurance. SFHA’s mapped in Palo Alto include Zone AE (areas where flood waters are “ponded” with a 
more or less level surface like a lake); Zone AO (areas where water flows down to a gentle slope up to 
two feet deep); or Zone AH, which may be either.  

The largest AE zone in Palo Alto encompasses areas that are predicted to be flooded by extraordinary bay 
tides overtopping the levees around the Baylands and reaching heights to nearly 10.50 feet NAVD.52 The AE 
zone covers a large area generally from Middlefield Road to the Bay. Some properties within this area could 
result in floodwaters to a depth of about six feet.  

The largest AH zone is along a wide strip from west of Middlefield Road from San Francisquito Creek to 
Hamilton Avenue and extending down to the Embarcadero Road/Bayshore interchange and between 
Channing Avenue and Hamilton Avenue. This area is subject to flooding from overflow of San Francisquito 
Creek; major flooding occurred in this area in February 1998 and December 1955.  

Former SFHAs attributed to overflows from Matadero, Barron, and Adobe Creeks have been eliminated as a 
result of extensive flood management projects implemented by the SCVWD during the late 1980s through 
the early 2000s. As a result of the SCVWD’s projects, Matadero, Barron, and Adobe Creeks have adequate 
capacity to convey the estimated 100-year flow rates. The rest of the city is within the 500-year floodplain 
(Zone X on the FIRMs), which is considered to be a moderate to low risk area, where flood insurance is not 
required. 
  

                                                       
52 City of Palo Alto, 2015, Floodplain Management, http://www.cityofpaloalto.org/gov/depts/pwd/stormwater/ 

floodzones.asp, accessed October 20, 2015. 

http://www.cityofpaloalto.org/gov/depts/pwd/stormwater/floodzones.asp,%20accessed%20on%20October%2020,%202015
http://www.cityofpaloalto.org/gov/depts/pwd/stormwater/floodzones.asp,%20accessed%20on%20October%2020,%202015
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San Francisquito Creek has caused major flooding in Palo Alto in the past; most recently in 1955, 1958, 
1982, 1995, 1998, 2005, 2006, and 2008. After the floods of 1955 and 1958, interim flood protection 
measures were implemented on the creek in the reaches upstream and downstream of US 101. The 1998 
flood inundated areas of Menlo Park, Palo Alto, and East Palo Alto downstream of El Camino Real. 

The San Francisquito Creek JPA, in conjunction with the COE and the SCVWD, are implementing 
improvements to provide 100-year flood protection for flood-prone reaches of San Francisquito Creek both 
upstream and downstream from US 101.53 The goal is to reduce the flood risk and eliminate the mandatory 
flood insurance requirement for more than 5,400 properties subject to overflows from San Francisquito 
Creek and San Francisco Bay tides. The San Francisquito Creek JPA is also working with CalTrans to replace 
the US 101 crossing over the creek to increase the creek’s capacity to accommodate the 100-year storm 
event.  

The first portion of the San Francisquito Creek improvement project, which includes the section from San 
Francisco Bay to US 101, has been approved by the San Francisco Bay RWQCB. The SCVWD and the San 
Francisquito Creek JPA are currently communicating with the COE, US Fish and Wildlife Service, National 
Marine Fisheries Service, and CDFW to obtain the Section 404 permit and the Streambed Alteration 
Agreement for the project. The Final EIR was certified in October 2012, and construction is expected to 
begin in Spring 2016. The project will reduce flood risks along a flood-prone reach of the creek downstream 
of US 101 and will reduce flood risks from Bay tides and 50 years of future sea level rise. The following tasks 
will be completed:54 

 Widen the creek to convey a 100-year storm flow, coupled with a 100-year tide and 25 inches of sea 
level rise. 

 Excavate sediment that has built up over several decades and replace it with a marsh plain. 

 Construct floodwalls aligned to CalTrans’ US 101 bridge over the creek in the reach of the creek 
confined by homes and businesses. 

In an effort to reduce the risk of loss of life, health, and property due to periodic flood inundation, the City 
of Palo Alto has adopted a Flood Hazard Regulations Ordinance (Palo Alto Municipal Code, Chapter 16.52). 
The building regulations require that new or substantially improved structures’ lowest finished floor 
elevation be constructed at or above the base flood elevation (BFE) of the 100-year floodplain to protect the 
building and improvements from flood damage. The City Engineer is responsible for enforcing this 
ordinance. 

                                                       
53 San Francisquito Creek Joint Powers Authority, SF Bay to Highway 101, http://sfcjpa.org/web/projects/active/s.f.-bay-to-highway-

101/, accessed October 20, 2015. 
54 San Francisquito Creek Joint Powers Authority, SF Bay to Highway 101, http://sfcjpa.org/web/projects/active/s.f.-bay-to-highway-

101/, accessed October 20, 2015. 
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Sea Level Rise 

California Executive Order S-13-2008 states that all State agencies planning construction projects in areas 
vulnerable to sea level rise must consider a range of sea level rise scenarios for the years 2050 and 2100 to 
assess project vulnerability and to the extent feasible, reduce expected risks to sea level rise.55 The Governor 
of California’s Delta Vision Blue Ribbon Task Force adopted a sea level rise of 55 inches by 2100 for planning 
purposes. BCDC in the latest amendment to the Bay Plan (October 2011), added new climate change 
findings and policies and has revised the 2100 sea level rise from 55 inches to up to 69 inches.56 However, 
BCDC uses the 55-inch sea level rise scenario in the Bay Plan when assessing long-term impacts. The 
previous policy language recommended that new development not be approved in low-lying areas that are in 
danger of flooding now or in the future unless the development was elevated above possible flood levels. The 
new amended policies allow protection from flooding, encourage innovative means of dealing with flood 
danger, and make it clear that local governments will determine how best to deal with development 
proposals inland of BCDC’s jurisdiction. BCDC has jurisdiction to regulate new development within 
100 feet inland from the Bay shoreline. Local governments retain authority over development more than 
100 feet inland from the Bay shoreline and the provisions of the Bay Plan do not apply outside BCDC’s 
jurisdiction for purposes of implementing CEQA.57 

The new BCDC policies require sea level rise risk assessments to be conducted when planning shoreline 
areas or designing large shoreline projects within BCDC jurisdiction. According to BCDC, the risk 
assessment should be prepared by a qualified engineer and should be based on the estimated 100-year flood 
elevation that takes into account the best estimates of future sea level rise and current and planned flood 
protection. A range of sea level projections for mid-century and end of century should be used in the risk 
assessment and inundation maps should be prepared. The risk assessment should identify all types of 
potential flooding, degrees of uncertainty, consequences of defense failures, and risks to existing habitat 
from proposed flood protection devices. All projects should be designed to be resilient to a mid-century sea 
level rise projection. If it is likely that the project will remain in place longer than mid-century, an adaptive 
management plan should be developed to address the long-term impacts that will arise, based on the risk 
assessment. Shoreline protection projects, such as levees and seawalls, must be designed to withstand the 
effects of projected sea level rise and to be integrated with adjacent shoreline protection. Whenever feasible, 
projects must integrate hard shoreline protection structures with natural features, such as marsh or upland 
vegetation, that enhance the Bay ecosystem.58 

Different scenarios and models used to predict sea level rise result in different estimates in the magnitude of 
sea level rise. Most shoreline damage from flooding will occur as a result of storm activity in combination 

                                                       
55 State of California, Executive Order S-13-08, http://gov.ca.gov/news.php?id=11036, accessed October 21, 2015. 
56 San Francisco Bay Conservation and Development Commission, Resolution No. 11-08: Adoption of Bay Plan Amendment Adding New Climate 

Change Findings and Policies to the Bay Plan. 
57 San Francisco Bay Conservation and Development Commission, Resolution No. 11-08: Adoption of Bay Plan Amendment Adding New Climate 

Change Findings and Policies to the Bay Plan. 
58 San Francisco Bay Conservation and Development Commission, 2014, New Sea Level Rise Policies Fact Sheet.  

http://gov.ca.gov/news.php?id=11036
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with higher sea levels. The key factors that contribute to coastal flooding include high tides, storm surge, 
high waves, and high runoff rates from rivers and creeks.59 

The National Oceanic and Atmospheric Administration (NOAA) has produced a sea level rise scenario map 
for long range planning.60 Figure 4.8-4 shows the projected two-foot (or 24-inch) and six-foot (or 72-inch) 
sea level rise scenarios for the city of Palo Alto. The mapping produced by NOAA and shown in Figure 4.8-4 
can be used to approximately the areas that would be vulnerable to projected 16-inch and 55-inch scenarios. 
A shown in Figure 4.8-4, much of the area north of Middlefield Road is vulnerable to a projected sea level 
rise of 55 inches. There are many critical City facilities within the projected area of sea level rise, including 
fire stations, pump stations, utility control stations, airport, and the RWQCP. Some of these facilities are 
also within the 100-year floodplain. 

Dam Inundation 

Dam failure is the uncontrolled release of impounded water behind a dam. Flooding, earthquakes, 
blockages, landslides, lack of maintenance, improper operation, poor construction, vandalism, and 
terrorism can all cause a dam to fail.61 Dam failure can occur with little warning. Intense storms may 
produce floods in a few hours or even minutes for upstream locations. Flash floods occur within six hours of 
the beginning of heavy rainfall, and dam failure may occur within hours of the first signs of breaching. Other 
types of failures and breaches can take much longer to occur, from days to weeks. However, dam failure is a 
very rare occurrence. There is no historic record of dam failure in Santa Clara County or Palo Alto.62 The 
CalOES is required by State law to work with State and federal agencies, dam owners and operators, 
municipalities, floodplain managers, planners, and the public to make available dam inundation maps.63 Dam 
inundation maps are used in the preparation of Local Hazard Mitigation Plans (LHMPs) and General Plan Safety 
Element updates. In addition, CalOES requires all dam owners to develop Emergency Action Plans (EAPs) for 
warning, evacuation, and post-flood actions in the event of a dam failure. 

Several reservoirs in the area present the remote risk of downstream inundation in the event of a dam failure 
as the result of an earthquake or other catastrophic event. As shown on Figure 4.8-5, dams that pose an 
inundation threat to the EIR Study Area are:64 
 Searsville Reservoir 
 Felt Lake 
 Lagunita Reservoir  

                                                       
59 San Francisco Bay Conservation and Development Commission, 2011, Living with a Rising Bay: Vulnerability and Adaptation in San 

Francisco Bay and on its Shoreline. 
60 National Oceanic and Atmospheric Administration, 2015, Sea Level Rise and Coastal Flooding Impacts, http://coast.noaa.gov/slr/ accessed 

October 21, 2015. 
61 California Office of Emergency Services, 2013, California Multi-Hazard Mitigation Plan. 
62 Santa Clara County, 2011, Annex to 2010 Association of Bay Area Local Hazard Mitigation Plan. Taming Natural Disasters. 
63 California Office of Emergency Services, 2013, California Multi-Hazard Mitigation Plan. 
64 California Office of Emergency Services, 2009. Dam Inundation Registered Images and Boundary Files in Shape Format, Version DVD 3. 

http://coast.noaa.gov/slr/
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Figure 4.8-5 shows the potential areas of inundation in the event that these dams failed. The potential 
inundation zone is mainly in the western portion of Palo Alto, west of the Oregon Expressway. No 
probability data are available for Bay Area dam failure hazards, because when a dam is known to have a 
failure potential, the water level is reduced, as required by the State Division of Safety of Dams and by safety 
protocols established by dam owners, and, as described above, there have been no dam failures in Santa 
Clara County. In addition, the actual dam inundation zones for Searsville and Lagunita Reservoirs would be 
much smaller than shown on Figure 4.8-5, as discussed in the following paragraphs. 

The dam inundation zone of Searsville Reservoir would be much smaller than the area shown on Figure 4.8-
5, because the reservoir has filled with sediment, reducing its capacity to less than 10% of the original 
storage capacity. The dam inundation zone map was prepared, assuming full storage capacity. In addition, 
Stanford University, the owner and operator of Searsville Reservoir is considering two options for future 
use: 1) creating an opening at the base of the dam to allow creek flow and provide fish passage, and 2) 
allowing the reservoir to fill completely, creating new wetlands. Both of these options would result in much 
smaller inundation zones or no inundation zone at all. 

Stanford University also owns and operates Lagunita Reservoir, which used to be filled with diversion from 
San Francisquito Creek to allow recreational use by students. However, the lake has not been filled since the 
late 1990s and today serves as a drainage basin with vernal pools. Stanford University is also considering 
removing the dam in the future. Because of the lack of water behind the dam, the actual dam inundation 
zone is minimal to non-existent as compared to that shown in Figure 4.8-5. Flooding impacts in Palo Alto 
from a failure of the dam at Felt Lake would be minimal, because the dam inundation zone is primarily 
outside of the city limit or SOI. 

Tsunami, Seiche, and Mudflow 

Tsunami 

A tsunami is a series of traveling ocean waves generated by a rare, catastrophic event, including earthquakes, 
submarine landslides, and volcanic eruptions. Tsunamis can travel over the ocean surface at speeds of 400 to 
500 miles per hour (mph) or more, and wave heights at the shore can range from inches to an excess of 
50 feet. Factors influencing the size and speed of a tsunami include the source and magnitude of the 
triggering event, as well as off-shore and on-shore topography.  

According to the Association of Bay Area Governments (ABAG) Tsunami Inundation Map, only the Baylands 
area of Palo Alto is located within the tsunami inundation zone.65 Since the Baylands is a large area of 
undisturbed marshlands open for recreational access, it is unlikely that in the event of a tsunami, people, or 
structures within Palo Alto would be exposed to a significant risk of loss, injury, or death due to flooding.   

                                                       
65 Association of Bay Area Governments, 2015, Interactive Tsunami Inundation Map,  http://gis.abag.ca.gov/website/Hazards/? 

hlyr=tsunami, accessed on October 21, 2015. 

http://gis.abag.ca.gov/website/Hazards/?hlyr=tsunami,%20accessed%20
http://gis.abag.ca.gov/website/Hazards/?hlyr=tsunami,%20accessed%20
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In addition, Santa Clara County and the City of Palo Alto are an integral part of the tsunami warning system 
that would be implemented to evacuate and protect citizens of Palo Alto in the unlikely event that a tsunami 
occurs. 

Seiche 

A seiche is an oscillation wave generated in a closed or partially closed body of water, which can be 
compared to the back-and-forth sloshing in a bath tub. Seiches can be caused by winds, changes in 
atmospheric pressure, underwater earthquakes, tsunamis, or landslides into the water body. Bodies of water 
such as bays, harbors, reservoirs, ponds, and swimming ponds can experience seiche waves up to several 
feet in height during a strong earthquake. The city is located next to San Francisco Bay and a small portion of 
the Baylands is within the tsunami inundation zone. A seiche could theoretically occur in the Bay as the 
result of an earthquake or other disturbance, but the threat of flooding would be no greater than the threat 
of tsunami inundation in the tsunami inundation zone. In addition, there are no large bodies of water within 
the city of Palo Alto. Therefore, seiches could occur in the Baylands area but the potential impact to the city 
of Palo Alto would be minimal. 

Mudflow 

Mud and debris flows are mass movements of dirt and debris that occur after intense rainfall, earthquakes, 
and severe wildfires. The speed of a slide depends on the amount of precipitation, steepness of the slope, and 
alternate freezing and thawing of the ground. According to the ABAG map of rainfall-induced landslides, 
there are several small, isolated areas in the southern, mountainous portion of Palo Alto that have been 
subject to rainfall-induced landslides in the past.66 Most of the past movements are recognized by their 
distinctive topographic shapes, which can persist in the landscape for thousands of years. The landslides 
typically range in size over a few acres and most show no evidence of recent movement and are not 
currently active. ABAG also provides maps that show debris flow source areas.67 The source areas are all in 
the southern, mountainous area of Palo Alto which is maintained as open space. Therefore, the potential for 
a debris flow to impact residents of Palo Alto is minimal.  

4.8.2 STANDARDS OF SIGNIFICANCE 
Appendix G of the California Environmental Quality Act (CEQA) Guidelines contains standards of 
significance for the evaluation of a project’s impacts. Section 15064.7 of the CEQA Guidelines encourages 
each public agency to develop and publish its own thresholds of significance that the agency uses in 
evaluating the significance of environmental effects for projects in its jurisdiction. The City of Palo Alto 
applies local thresholds of significance, including a series of Environmental Criteria Used by the City of Palo Alto 

                                                       
66 Association of Bay Area Governments, 2014, Interactive Rainfall-Induced Landslides Map, http://gis.abag.ca.gov/website/ 

LandslideDistribution/index.html, accessed February 4, 2015. 
6767 Association of Bay Area Governments, 2014, Interactive Rainfall-Induced Landslides: Debris Flow Source Areas, http://gis.abag.ca.gov/ 

website/LandslideDebrisFlow/index.html, accessed February 4, 2015. 

http://gis.abag.ca.gov/website/LandslideDistribution/index.html,%20accessed%20on%20February
http://gis.abag.ca.gov/website/LandslideDistribution/index.html,%20accessed%20on%20February
http://gis.abag.ca.gov/website/LandslideDebrisFlow/index.html,%20accessed%20on%20February
http://gis.abag.ca.gov/website/LandslideDebrisFlow/index.html,%20accessed%20on%20February
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prepared in 2007. In determining which standards of significance to use for evaluating the hydrology and 
water quality impacts of the proposed Plan, Appendix G of the CEQA Guidelines and the City’s published 
environmental criteria were considered. As part of this review, some of the City’s criteria were determined 
to be relevant to the environmental review of specific development projects but not appropriate for the 
review of a broad policy document such as the Comp Plan (see Appendix B for more information on the 
City’s thresholds). Based on this consideration, the analysis in Section 4.8.3 uses the following standards of 
significance. The proposed Plan would result in a significant impact to hydrology and water quality if it 
would: 

 Violate any water quality standards or waste discharge requirements. 

 Substantially degrade or deplete ground water resources 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. 

 Substantially increase the rate, volume, or flow duration of storm water runoff or alter the existing 
drainage pattern of the site or area, including altering the course of a stream or river, in a manner which 
would result in substantial erosion or siltation on- or off-site, including increased in-stream erosion. 

 Result in stream bank instability. 

 Significantly increase the rate, volume, or flow duration of storm water runoff in a manner which would 
result in new or increased flooding on-or off-site, or exceedance of the capacity of existing or planned 
storm water drainage systems in local streams. 

 Provide substantial additional sources of pollutants associated with urban runoff or otherwise 
substantially degrade surface or ground water quality. 

 Substantially impede or redirect flood flows through placement of structures within the 100-year flood 
hazard area. 

 Expose people or structures to a significant risk or loss, injury or death involving flooding by placing 
housing or other development within a 100-year flood hazard area or a levee or dam failure inundation 
area. 

 Inundation by seiche, tsunami, or mudflow. 

4.8.3 IMPACT DISCUSSION 
The remaining sections of this chapter provide an analysis of the potential project impacts, including impacts 
from growth expected to occur during the life of the proposed Plan, as well as cumulative hydrology and 
water quality impacts that could occur as a result of the implementation of the proposed Plan when 
combined with projects outside of Palo Alto. 

All potential impacts described below would be the same, or very similar, for all scenarios. As such, the 
scenarios are not distinguished below. 
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HYD-1 The proposed Plan would not violate any water quality standards or waste 
discharge requirements. (Less than Significant– All Four Scenarios) 

Summary: All four scenarios would allow residential and non-residential development and redevelopment 
in the city and SOI. Since the city is largely built out, new development would primarily occur in areas that 
are already extensively covered with impervious surfaces. Although there could be changes in stormwater 
flows and water quality, impacts would be less than significant under each scenario, because each new 
development or redevelopment project would be required to comply with the C.3 provisions of the MRP 
and implement BMPs and LID features to minimize water quality impacts. As a new requirement of the 
recently issued MRP permit, the City will also develop a Green Infrastructure Plan that will prioritize areas 
and projects that will incorporate LID features into storm drain infrastructure on both public and private 
lands, including streets, roads, storm drains, parking lots, building roofs, and other storm drain 
infrastructure elements. 

The proposed Plan would substantially affect water quality standards or waste discharge requirements if an 
increase in the total area of impervious surfaces would result in a greater potential to introduce pollutants to 
receiving waters. Urban runoff can carry a variety of pollutants, such as oil and grease, metals, sediments, 
and pesticide residues from roadways, parking lots, rooftops, and landscaped areas, and deposit them into an 
adjacent waterway via the storm drain system. New construction allowed by the proposed Plan could also 
result in the degradation of water quality with the clearing and grading of sites, releasing sediment, oil, 
greases, and other chemicals to nearby water bodies. 

Construction Impacts 

Clearing, grading, excavation, and construction activities allowed under all four scenarios would have the 
potential to impact water quality through soil erosion and increasing the amount of silt and debris carried in 
runoff. Additionally, the use of construction materials such as fuels, solvents, and paints may present a risk 
to surface water quality. Finally, the refueling and parking of construction vehicles and other equipment on 
site during construction may result in oil, grease, or related pollutant leaks and spills that may discharge into 
the storm drain system.  

To minimize these potential impacts, new development that disturbs one or more acres of land within the 
city and SOI would be required to comply with the NPDES CGP as well as prepare a SWPPP that requires 
the incorporation of BMPs to control sedimentation, erosion, and hazardous materials contamination of 
runoff during construction. For the new development projects that disturb one acre or more, the project 
applicant must file PRDs with the SWRCB, which includes a Notice of Intent (NOI), risk assessment, site 
map, annual fee, signed certification statement, SWPPP, and post-construction water balance calculations. In 
addition, projects that apply for a grading permit must also comply with the City of Palo Alto’s grading and 
erosion and sediment control requirements, as specified in Chapter 16.28 of the Municipal Code, that 
require project applicants to submit an erosion and sediment control plan for review by the City prior to the 
issuance of grading permits. Project applicants must also implement City-approved BMPs to control 



C O M P R E H E N S I V E  P L A N  U P D A T E  D R A F T  E I R  
C I T Y  O F  P A L O  A L T O  

HYDROLOGY AND WATER QUALITY 

P L A C E W O R K S   4.8-43 

stormwater runoff and minimize potential impacts to water quality. For example, under the City’s 
Construction Dewatering System Policy, projects that require groundwater dewatering for excavation 
activities must submit a Construction Dewatering Plan to Public Works for review and approval to ensure that 
the dewatering system removes silt and other pollutants from the groundwater prior to discharge into the 
City’s storm drain system. Beginning in the summer of 2015, applicants are also required to develop a Use 
Plan to maximize the use of the pumped groundwater. This could include installing a fill station adjacent to 
the site for the use of the non-potable water for irrigation by adjacent users, one day/week water hauling 
service, or use by the City for landscaping and piping to nearby parks or major users, as feasible. 

Operational Impacts 

Runoff from residential and commercial properties and parking lots typically contain oils, grease, fuel, 
antifreeze, and byproducts of combustion (such as lead, cadmium, nickel, and other metals), as well as 
fertilizers, herbicides, pesticides, and other pollutants. Precipitation at the beginning of the rainy season may 
result in an initial stormwater runoff, first flush, with high pollutant concentrations.  

Water quality in stormwater runoff is regulated locally by the Municipal Regional Permit (MRP), which 
includes Provision C.3 adopted by the San Francisco Bay RWQCB. All new and redevelopment projects that 
create or replace 10,000 square feet or more of impervious surface must incorporate site design, source 
control, and Low Impact Development (LID) treatment measures to the maximum extent practicable. Also, 
all development or redevelopment projects that create or replace one acre or more of impervious surface 
and are located in a hydromodification area must implement hydromodification management measures (i.e., 
post-project runoff rates shall not exceed estimated pre-project rates and durations). All projects would also 
be required to meet the requirements of the City’s Municipal Code Chapter 16.11, Stormwater Pollution 
Prevention, and Chapter 16.28, Grading and Erosion and Sediment Control. All stormwater treatment 
facilities must be designed per approved numeric sizing criteria. Owners of properties with treatment BMPs 
are required to maintain the stormwater control facilities for perpetuity and enter into a maintenance 
agreement by filing and recording a covenant with the City. Additionally, in accordance with Chapter 16.28 
of the Palo Alto Municipal Code, a final erosion and sediment control plan is required for submittal to the 
City that includes a description of all permanent control measures to improve stormwater quality in runoff 
from new development or redevelopment sites. Under the new MRP, a Green Infrastructure Plan must be 
developed for public projects with a goal to advance from direct discharge from impervious surfaces into the 
storm drain system toward more green infrastructure measures, such as infiltration and treatment of 
stormwater runoff from impervious surfaces prior to discharge. 

Required compliance with the C.3 provisions of the MRP and implementation of site design, source control, 
and LID treatment control measures for new development or redevelopment projects within the city and its 
SOI would render any potential construction and operational impacts to water quality less than significant.  
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Applicable Regulations:  

 California Water Code Sections 13000 et seq.: Porter-Cologne Water Quality Act  
 San Francisco Bay RWQCB Municipal Regional Stormwater Permit (Order Number R2-2015-

0049) and NPDES Permit No. CAS612008, dated November 19, 2015 and effective January 1, 
2016  

 SWRCB Construction General Permit (2009-0009-DWQ) as amended by 2010-0014-DWQ and 
2012-006-DWQ 

 Industrial General Permit 2014-0057-DWQ and NPDES No. CAS000001 
 Santa Clara Valley Urban Runoff Pollution Prevention Program  
 Santa Clara Basin Watershed Management Initiative  
 Santa Clara County Ordinance Code, Division B11.5, Nonpoint Source Pollution 
 Santa Clara County Ordinance Code, Division C.12, Grading and Drainage, Subdivisions and Land 

Development 
 City of Palo Alto Municipal Code Chapter 16.11 – Stormwater Pollution Prevention 
 City of Palo Alto Municipal Code Chapter 16.28 – Grading and Erosion and Sediment Control 
 City of Palo Alto Municipal Code Chapter 18.40.140, Stream Corridor Protection 
 City of Palo Alto Municipal Code Chapter 18.40.150, Stormwater Quality Protection 
 City of Palo Alto Construction Dewatering System Policy 
 City of Palo Alto Grading and Drainage Guidelines for Residential Development 
 City of Palo Alto Guidelines and Standards for Land Use near Streams 
 City of Palo Alto Innovative Stormwater Measures Rebate Program 
 City of Palo Alto Construction Dewatering System Policy 

Significance before Mitigation: Compliance with applicable regulations and implementation of control 
measures for new development or redevelopment projects approved under the proposed Plan would ensure 
that impacts to water quality or waste discharge would be less than significant for all scenarios. 

HYD-2 The proposed Plan could substantially degrade or deplete ground water 
resources 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. (Potentially Significant and Mitigable – All Four 
Scenarios) 

Summary: All four scenarios would allow residential and non-residential development and redevelopment 
in the city and SOI, with Scenarios 1 and 2 having the same increase and Scenarios 3 and 4 having slightly 
larger increases. The increased water demand would be very similar under each scenario, as described in 
further detail in Chapter 4.14, Utilities and Service Systems, and water supply impacts would be the same 
under each scenario. Because sufficient water supplies are available for each scenario and new or expanded 
uses of ground water would not be needed, all four scenarios would not result in a net deficit in aquifer 
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volume or a lowering of the regional groundwater table. Each new project that would be implemented as 
part of the Plan would also be required to implement BMPs and LID measures, with emphasis on infiltration 
features that would reduce impacts to groundwater recharge. New projects that involve construction 
dewatering could have a temporary impact on the shallow aquifer system. Therefore, this impact would be 
potentially significant under all four scenarios, requiring mitigation. 

The proposed Plan would substantially degrade or deplete groundwater resources or interfere substantially 
with groundwater recharge, resulting in a net deficit in aquifer volume or a lowering of the local 
groundwater table level, if development used significant amounts of groundwater for water supply or caused 
significant increases in impervious surfaces or construction dewatering, thus reducing groundwater 
recharge.  

Although the city is largely built out, development allowed by the proposed Plan may result in an increase in 
impervious surfaces. In addition, there may be the potential diversion of groundwater to surface water if 
short-term construction dewatering is required due to the shallow groundwater table. These activities could 
result in a decrease in groundwater recharge to the Santa Clara Subbasin of the Santa Clara Valley 
Groundwater Basin for which beneficial uses have been established by the Basin Plan. 

Groundwater dewatering may be required during construction under all four scenarios, depending on the 
location of the proposed development. Temporary, localized impacts could occur to the shallow aquifer 
during the dewatering process. However, it is unlikely that there would be a significant impact to the deeper, 
confined groundwater aquifer, because there are lower permeability clay and silt deposits that separate the 
shallow and deep aquifer zones and restrict the downward flow of groundwater.68  

The City of Palo Alto is currently in the process of evaluating additional requirements for the Basement 
Construction Dewatering Program in order to address concerns expressed by residents regarding the 
potential for subsidence, foundation cracking, or impacts on trees and landscaping for properties adjacent or 
in close proximity to the dewatering sites. Currently, a Construction Dewatering Plan must be submitted to the 
Department of Public Works for excavation activities that encounter groundwater. Geotechnical 
investigations are also required for basement construction and a dewatering permit must be obtained from 
the City. Permit applicants are currently required to install truck fill stations based on City specifications 
and submit a Use Plan to the City to maximize the use of pumped groundwater. Additional requirements, 
such as determining the impact of groundwater pumping on adjacent properties, trees, and landscaping by 
calculating the temporary cone of depression and developing mitigation measures if impacts occur, are being 
considered for future permit applicants. If dewatering activities occur in an area of known groundwater 
contamination, a WDR permit must be obtained from the San Francisco Bay RWQCB and testing would be 
required prior to discharge to the receiving water body. 

                                                       
68 Santa Clara Valley Water District, 2012. 2012 Groundwater Management Plan. 
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In addition, the Public Works Department does not allow permanent dewatering or installation of a French 
drain system for basements or below-grade parking structures. These structures and other deep foundations 
would require floodproofing if they extend below the groundwater table. Therefore, groundwater 
dewatering would not occur during the operational phase and there would be no impact on groundwater 
levels or quality during operational activities. 

Although construction dewatering would be a temporary impact and the groundwater in the shallow aquifer 
is non-potable and is not used as a drinking water source, there is a potential for localized lowering of the 
shallow aquifer during dewatering activities.  

The City receives 100 percent of its water from the SFPUC. As described in Chapter 4.14, Utilities and 
Service Systems, there would be sufficient water supply to meet the city’s demand under all four scenarios 
for normal years. During single and multiple dry years, the SFPUC would impose water restrictions, as 
specified in the Water Shortage Allocation Plan between the SFPUC and its wholesale customers. The last four 
years of drought have demonstrated that existing water supplies from SFPUC were sufficient to serve the 
city during the current multiple-year drought period. During a severe drought the City could utilize 
groundwater to supplement SFPUC supplies, but the City anticipates that even in dire circumstances only a 
small amount of groundwater would be served (less than 10 percent of overall demand). In response to a 
severe drought the City would work with residents and businesses to significantly reduce water use, and 
groundwater from City wells would be considered a supplemental resource. 

For new development and redevelopment projects, the implementation of LID measures and onsite 
infiltration, as specified under the C.3 provisions of the MRP, would increase the potential for groundwater 
recharge. Also, the use of site design features as per the C.3 provisions and implementation of water use 
efficiency measures mandated by the Water Conservation Act of 2009 would ensure that groundwater 
supplies are not depleted.  

Impacts associated with construction dewatering are considered to be a potentially significant impact during 
future construction in areas with shallow groundwater.  

 Applicable Regulations:  
 California Water Code Sections 13000 et seq.: Porter-Cologne Water Quality Act  
 California Water Conservation Act of 2009 (SB X7-7) 
 SCVWD Well Ordinance Program 
 SCVWD Abandoned Well Destruction Assistance Program 
 Water Shortage Allocation Plan between SFPUC and its wholesale customers 
 Santa Clara County Ordinance Code, Division B33, Water Conservation in Landscaping 
 City of Palo Alto Municipal Code Chapter 12.32.040, Indoor and Outdoor Water Efficiency 
 City of Palo Alto Construction Dewatering System Policy 
 City of Palo Alto 2010 Urban Water Management Plan 
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Significance before Mitigation: There is a potential for localized lowering of the shallow aquifer during 
construction dewatering activities. This would be a potentially significant impact, requiring mitigation under 
all four scenarios.  

Mitigation Measure 

Mitigation Measure HYD-2: The City shall continue to investigate the potential impacts of 
basement construction dewatering and update standard conditions of approval to contain the following 
or equally effective measures: 

 Prohibit dewatering during the rainy season. 

 Encouraging greater fill station use by distributing more door-hangers and enlisting other public 
outreach regarding dewatering, fill stations, and trees. 

 Strengthening outreach on the water cycle and value of fresh water flows to storm drains, creeks, 
and the Bay. 

 Refining requirements for contractor Use Plans, including maximizing on-site water use, one 
day/week water truck hauling service for neighbors, and City landscaping and piping to nearby 
parks or major users where feasible. 

 Expanding fill station specifications to address water pressure issues resulting from multiple 
concurrent users, including separate pumps for neighbors where needed and sidewalk bridges for 
hoses to prevent tripping hazards. 

 Broadening the City’s Basement Pumping Guidelines to require a determination of the impacts of 
groundwater pumping on adjacent buildings, infrastructure, and trees or landscaping. Applicants 
would determine the size of the temporary cone of depression caused by pumping and avoidance 
measures would be required if impacts are anticipated. The Urban Forestry staff may develop 
guidelines for soil enhancement and supplemental watering (by project applicant) for neighboring 
landscaping. Additional measures could include adjusting the location, depth, or duration of 
pumping or altering construction methods. 

Significance after Mitigation: Less than Significant. 

HYD-3 The proposed Plan would not substantially increase the rate, volume, or 
flow duration of storm water runoff or alter the existing drainage pattern 
of the site or area, including altering the course of a stream or river, in a 
manner which would result in substantial erosion or siltation on- or off-
site, including increased in-stream erosion. (Less than Significant– All Four 
Scenarios) 
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Summary: All four scenarios would allow residential and non-residential development and redevelopment 
in the city and SOI. Since the city is largely built out, new development or redevelopment would primarily 
occur in areas that are already extensively covered with impervious surfaces. Although there could be 
changes in stormwater flows or drainage patterns resulting in erosion or siltation, impacts would be less 
than significant under each scenario. Each new development or redevelopment project would be required to 
comply with the C.3 provisions of the MRP and implement BMPs and LID features to minimize erosion and 
siltation impacts. During construction, projects that disturb one or more acres of land would be required to 
implement erosion control BMPs and submit a SWPPP and Erosion and Sediment Control Plan to minimize 
potential impacts. Also, none of the scenarios propose development of open space areas, creeks, or wetlands 
and would not alter the course of a stream or river. Therefore, this impact would be less than significant 
under all four scenarios. 

The proposed Plan would substantially increase the rate, volume, or flow duration of stormwater runoff or 
alter the existing drainage pattern of the site or area in a manner that would result in substantial erosion or 
siltation if it would allow a significant increase in impervious surfaces. This could result in an increase in 
storm water runoff, higher peak discharges to drainage channels, and the potential to cause erosion or 
siltation in drainage swales and streams. However, none of the scenarios propose the conversion of open 
space areas, creeks, or wetlands to impervious surfaces and future development is not anticipated to require 
alteration of the course of an existing stream or river. In addition, adherence to local regulations would 
ensure that in the course of development and redevelopment activities, watercourse and drainage patterns 
would not be altered in a manner that would significantly increase the rate or amount of erosion or siltation. 
Palo Alto Municipal Code Chapter 16.28.321 requires that bridges, culverts, and storm drain outfalls shall 
be constructed in a manner consistent with the Santa Clara Valley Water Resources Protection Collaborative 
User Manual: Guidelines and Standards for Land Uses Near Streams (Revised July 2006) and stipulates that 
streams shall not be filled or placed in culverts to accommodate grading and construction for land 
development projects, except for road crossings. 

Within Palo Alto, all new development and redevelopment projects under the four scenarios would be 
required to implement construction phase BMPs as well as post-construction site design measures, source 
control measures, and stormwater LID treatment measures. Typical construction BMPs to minimize erosion 
and siltation include silt fences, fiber rolls, catch basin inlet protection, water trucks, street sweeping, and 
stabilization of truck entrance/exits. Also, each new development or redevelopment project that disturbs 
one or more acre of land would be required to prepare and submit a SWPPP to the SWRCB that describes 
the measures to control discharges from construction sites. The City of Palo Alto also requires preparation 
and submittal of an Erosion and Sediment Control Plan for review by the Director of Public Works prior to the 
issuance of grading permits.  

There also are required post-construction control measures to minimize the potential for erosion and 
siltation. Site design and runoff reduction measures include minimizing the compaction of highly permeable 
soils, limiting clearing and grading of native vegetation, minimizing impervious surfaces, and minimizing 
stormwater runoff by directing roof runoff into cisterns or rain barrels or onto vegetated areas. Also, it is 
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recommended that bike lanes, driveways, uncovered parking lots, sidewalks, walkways, and patios be 
constructed with permeable surfaces to the extent feasible. Regulated projects subject to stormwater 
treatment measures would require LID features, such as harvesting and reuse, infiltration, 
evapotranspiration, bioretention, flow-through planters, and tree well filters. Systems must be designed to 
treat stormwater runoff volume equal to 80 percent of the annual runoff from the site or a flow design basis 
of 0.2 inches per hour intensity. In addition, these regulated projects must include an operations and 
maintenance (O&M) plan and maintenance agreement for review and approval by the City. All projects 
would also be required to meet the requirements of the City’s Municipal Code Chapter 16.11, Stormwater 
Pollution Prevention, and Chapter 16.28, Grading and Erosion and Sediment Control. An additional 
requirement under the new MRP is to develop a Green Infrastructure Plan for public and private projects 
with a goal to change from direct discharge of impervious surfaces into the storm drain system toward more 
green infrastructure measures, such as infiltration and treatment of stormwater runoff prior to discharge to 
the storm drain system 

Changes in the timing, peak discharge, and volume of runoff from a site due to land development is known 
as “hydromodification.” When a site is developed, some of the rainwater can no longer infiltrate into the soil 
so it flows off site at faster rates and greater volumes in a shorter period of time. As a result, erosive levels of 
flow can occur in creeks and channels downstream of the project. Projects in susceptible areas, as defined by 
the HMP Applicability Map for Palo Alto, are subject to HM requirements.69 Some areas of the EIR Study 
Area south of State Route 82 are within the area subject to HM requirements. The HM requirements state 
that all projects that create and/or replace one acre or more of impervious surface within the mapped 
susceptible areas must implement flow control measures so that post-project runoff rates and durations do 
not exceed estimated pre-project rates and durations.  

Since the City is largely built out, none of the scenarios propose the conversion of open space areas, creeks, 
or wetlands to impervious surfaces, and future development is not anticipated to require alteration of the 
course of an existing stream or river. In addition, the regulatory requirements for implementation of 
construction and post-construction BMPs; submittal of erosion control plans, SWPPPs, and compliance 
with the City of Palo Alto’s Municipal Code (Chapter 16.11 – Stormwater Pollution Prevention and 
Chapter 16.28 - Grading and Erosion and Sediment Controls) would reduce the potential impacts of 
erosion and siltation. Therefore, implementation of the proposed Plan would have a less-than-significant 
impact. 

Applicable Regulations:  
 California Water Code Sections 13000 et seq.: Porter-Cologne Water Quality Act  
 San Francisco Bay RWQCB Municipal Regional Stormwater Permit (Order Number R2-2015-

0049) and NPDES Permit No. CAS612008 

                                                       
69 Santa Clara Valley Urban Runoff Pollution Prevention Program, 2015, Hydromodification Management, Local HM Applicability Maps, 

http://www.scvurppp-w2k.com/nd_wp.shtml#hmp, accessed October 12, 2015. 

http://www.scvurppp-w2k.com/nd_wp.shtml#hmp
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 SWRCB Construction General Permit (2009-0009-DWQ) as amended by 2010-0014-DWQ and 
2012-006-DWQ 

 Santa Clara Valley Urban Runoff Pollution Prevention Program  
 Santa Clara County Ordinance Code, Division B11.5 – Nonpoint Source Pollution 
 Santa Clara County Ordinance Code, Division C.12 – Grading and Drainage, Subdivisions and Land 

Development 
 City of Palo Alto Municipal Code 16.11 – Stormwater Pollution Prevention 
 City of Palo Alto Municipal Code 16.28 – Grading and Erosion and Sediment Control 
 City of Palo Alto Municipal Code Chapter 18.40.140, Stream Corridor Protection 
 City of Palo Alto Municipal Code Chapter 18.40.150, Stormwater Quality Protection 
 City of Palo Alto Grading and Drainage Guidelines for Residential Development 
 City of Palo Alto Guidelines and Standards for Land Use near Streams 

Significance before Mitigation: Compliance with applicable regulations and implementation of control 
measures for new development or redevelopment projects approved under the proposed Plan would reduce 
the potential impacts of erosion and siltation under all four scenarios. Further, none of the scenarios propose 
development of open space areas, creeks, or wetlands and none of the scenarios would not alter the course 
of a stream or river. Therefore, the impact is less than significant for all scenarios. 

HYD-4 The proposed Plan would not result in stream bank instability. (Less than 
Significant– All Four Scenarios) 

Summary: All four scenarios would allow residential and non-residential development and redevelopment 
in the city and SOI. However, none of the scenarios propose development of open space areas, creeks, or 
wetlands and therefore would not alter the course of a stream or river or contribute to stream bank 
instability. In addition, all projects would be subject to the C.3 provisions of the MRP and would be 
required to implement BMPs and LID features to minimize stormwater runoff. Therefore, the impact 
would be less than significant under all four scenarios. 

The proposed Plan could affect stream bank instability if construction activities allowed by the Plan would 
directly disturb stream banks or riparian vegetation, or if construction or operation would result in higher 
flow rates, volumes, or duration of flows that could cause or contribute to stream bed or bank erosion. All 
four scenarios would allow continued development activities through the city, including areas near streams; 
however, the city is already predominantly built out and none of the scenarios proposed specific 
development or redevelopment projects in or adjacent to any creeks or rivers. Although new projects could 
result in an increase in the rate or volume of runoff, all projects would be subject to the C.3 provisions of 
the MRP and would be required to implement BMPs and LID features to minimize stormwater runoff. Also, 
the City has adopted the Santa Clara Valley Resources Protection Collaborative’s manual of tools, 
procedures, and standards to protect streams and streamside resources as part of their “Guidelines and 
Standards for Land Use near Streams” policy. The policy and manual provide guidance to property owners 
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and developers on how to design streamside development projects that protect streams with the benefit of 
reduced erosion, improved flood protection, and enhanced water quality.  

These guidelines for land development projects near streams have been codified into Palo Alto Municipal 
Code Chapter 18.40.140. In addition, Palo Alto Municipal Code Chapter 16.28.321 requires that bridges, 
culverts, and storm drain outfalls shall be constructed in a manner consistent with the Santa Clara Valley 
Water Resources Protection Collaborative User Manual: Guidelines and Standards for Land Uses Near 
Streams (Revised July 2006) and stipulates that streams shall not be filled or placed in culverts to 
accommodate grading and construction for land development projects, except for road crossings. 

Off-site erosion and siltation could occur if stormwater runoff were conveyed over unstabilized soil surfaces 
to a susceptible creek or natural channel, resulting in stream bed and bank erosion. However, most of the 
proposed development or redevelopment projects allowed by the proposed Plan would occur within the city 
limit in areas that are essentially built out. In addition, new projects would be subject to C.3 provisions of 
the MRP and construction BMPs to minimize the potential for erosion or siltation. Surface runoff would be 
infiltrated or discharged slowly to onsite storm drain systems with eventual discharge to the City’s storm 
drain system. Therefore, there would be no impact associated with increased stormwater runoff over 
unstabilized soil surfaces.  

Future development projects would also be required to prepare and implement an interim and final erosion 
and sediment control plan for review and approval by the City for both construction and operational 
activities. With implementation of these control measures and adherence to City policies and guidelines for 
construction near streams, the impact to stream bed instability would be less than significant. 

Applicable Regulations:  
 San Francisco Bay RWQCB Municipal Regional Stormwater Permit (Order Number R2-2015-

0049) and NPDES Permit No. CAS612008  
 SWRCB Construction General Permit (GCP) - 2009-0009-DWQ) as amended by 2010-0014-

DWQ and 2012-006-DWQ 
 Santa Clara Valley Urban Runoff Pollution Prevention Program  
 Santa Clara County Ordinance Code, Division B11.5, Nonpoint Source Pollution 
 Santa Clara County Ordinance Code, Division C.12, Grading and Drainage, Subdivisions and Land 

Development 
 City of Palo Alto Municipal Code Chapter 16.11, Stormwater Pollution Prevention 
 City of Palo Alto Municipal Code Chapter 16.28, Grading and Erosion and Sediment Control 
 City of Palo Alto Municipal Code Chapter 18.40.140, Stream Corridor Protection 
 City of Palo Alto Guidelines and Standards for Land Use near Streams 

Significance before Mitigation: Compliance with applicable regulations and implementation of control 
measures for new development or redevelopment approved under the proposed Plan would reduce the 
impact to stream bed instability. Therefore, the impact is less than significant for all scenarios. 
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HYD-5 The proposed Plan would not significantly increase the rate, volume, or 
flow duration of storm water runoff in a manner which would result in new 
or increased flooding on-or off-site, or exceedance of the capacity of 
existing or planned stormwater drainage systems in local streams. (Less 
than Significant– All Four Scenarios) 

Summary: All four scenarios would allow residential and non-residential development and redevelopment 
in the city and SOI and could result in increases in stormwater runoff. However, since the city is largely 
built out, new development or redevelopment would primarily occur in areas that are already extensively 
covered with impervious surfaces. Although there could be changes in stormwater flows, impacts would be 
less than significant under each scenario because each new development or redevelopment project would be 
required to comply with the C.3 provisions of the MRP and implement BMPs and LID features to minimize 
stormwater runoff. In addition, the City of Palo Alto’s Engineering Design Standards require all new storm 
drains to be designed to convey the flow from a 10-year storm. The Public Works Department requires all 
new development or redevelopment projects to provide storm drain flow and detention calculations, 
including pre-project and post-project conditions and flow rates. On-site stormwater detention is also 
achieved through the stormwater LID treatment measures required as per the C.3 provisions of the MRP. 
Therefore, the impact would be less than significant under all four scenarios.  

The proposed Plan would substantially increase the amount or rate of stormwater runoff if an increase in 
impervious surfaces would result in a significant change in drainage patterns contributing to on-site or off-
site flooding or exceeding the capacity of the existing or planned storm drainage systems. However, as 
discussed in Impact HYD-1, all new and redevelopment projects that create or replace 10,000 square feet or 
more of impervious space would be required to comply with the C.3 provisions of the MRP requirements 
and implement various post-construction BMPs and LID features that include site design, stormwater LID 
treatment measures, runoff retention, and peak flow management. For projects that create or replace 
one acre or more of impervious surface, post-project stormwater peak flows discharged from the site must 
not exceed pre-project flow rates, if the site is in a HM area. Some areas of the EIR Study Area south of 
State Route 82 are within the area subject to HM requirements. These measures will minimize the amount 
of stormwater runoff from the new sites. New on-site storm drain systems in the city must be designed to 
convey the stormwater runoff from a 10-year storm and project applicants must demonstrate that the runoff 
discharged from the site to the City’s storm drain system will not exceed its carrying capacity. In areas 
subject to the jurisdiction of SCVWD (i.e., discharge to regional channels or streams), the stormwater 
runoff generated from the 100-year design storm must be safely conveyed without contributing to 
downstream or upstream flooding conditions.70 

In addition, the Palo Alto Public Works Department requires new development or redevelopment projects 
to provide storm drain flow and detention calculations that compare pre- and post-project flow rates and 

                                                       
70 Santa Clara County, 2007, Drainage Manual. 
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volumes. The calculations must be signed and stamped by a registered civil engineer. On-site stormwater 
detention may also be required to lessen the project’s impact on the City’s storm drain system. A final 
grading and drainage plan must be prepared by a licensed professional that shows the existing and proposed 
on-site drainage layout, locations, and elevations and shows the conveyance of stormwater to the nearest 
City storm drain system. Existing drainage patterns, including the accommodation of off-site runoff, must 
be maintained to the extent possible. The Public Works Department encourages developers to retain 
stormwater on-site to the extent feasible by directing runoff to landscaped areas, constructing subsurface 
infiltration systems or bioretention areas, implementing rainwater harvesting with rain barrels or cisterns, 
and using pervious pavement where feasible. In addition, one of the new provisions under the recently 
issued MRP is the requirement to implement a Green Infrastructure Plan that incorporates LID drainage design 
into storm drain infrastructure on public and private land, including streets, roads, storm drains, parking 
lots, building roofs, and other storm drain infrastructure elements. 

Because the city is largely built out, and with continued implementation of these measures, stormwater 
runoff and storm drain impacts associated with future development allowed by the proposed Plan would be 
less than significant. 

Applicable Regulations:  
 San Francisco Bay RWQCB Municipal Regional Stormwater Permit (Order Number R2-2015-

0049) and NPDES Permit No. CAS612008  
 SWRCB Construction General Permit (2009-0009-DWQ) as amended by 2010-0014-DWQ and 

2012-006-DWQ 
 Santa Clara Valley Urban Runoff Pollution Prevention Program 
 Santa Clara County Drainage Manual 
 Santa Clara County Ordinance Code, Division B11.5 – Nonpoint Source Pollution 
 Santa Clara County Ordinance Code, Division C.12 – Grading and Drainage, Subdivisions and Land 

Development 
 City of Palo Alto Municipal Code Chapter 16.11 – Stormwater Pollution Prevention 
 City of Palo Alto Municipal Code Chapter 16.28 – Grading and Erosion and Sediment Control 
 City of Palo Alto Engineering Design Standards 

Significance before Mitigation: Compliance with applicable regulations and implementation of control 
measures for new development or redevelopment approved under the proposed Plan would reduce 
stormwater runoff and potential impacts to storm drains. Therefore, the impact is less than significant for all 
scenarios. 

HYD-6 The proposed Plan would not provide substantial additional sources of 
pollutants associated with urban runoff or otherwise substantially degrade 
surface or ground water quality. (Less than Significant– All Four Scenarios) 
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Summary: As discussed in Impact HYD-1, although the City is largely built out, an increase in residential 
and non-residential development could result in an increase in impervious surfaces, resulting in changes in 
stormwater flows and water quality. However, impacts would be less than significant under each scenario, 
because each new development or redevelopment project would be required to comply with the C.3 
provisions of the MRP and implement BMPs and LID features to minimize water quality impacts.  

The proposed Plan would substantially affect water quality associated with urban runoff or substantially 
degrade surface or groundwater quality if construction or operational activities allowed by the Plan would 
introduce additional pollutants into stormwater runoff. Construction activities could result in oil and grease 
contamination from spills or leaks of equipment and machinery; staging areas could contribute contaminants 
with the use of paints, solvents, or cleaning agents; and trash, debris, or pesticides are potential pollutants 
during construction. The principal sources of water pollutants from operation of future development 
allowed within the city and SOI are oil and grease, metals, sediment, fertilizers, and chemicals from 
roadways, parking lots, rooftops, and landscaped areas. 

Future development or redevelopment projects allowed under all four scenarios would be required to 
comply with existing regulations to minimize construction pollutants, including, for projects that disturb 
over one acre of land, preparation of a SWPPP with source control BMPs and preparation of an erosion and 
sediment control plan. Developers are required to inspect the construction sites before and after storms and 
sample for potential pollutants in the stormwater runoff, as necessary. For new projects, the Palo Alto 
Public Works Department imposes conditions of approval related to grading and drainage during 
construction and also for permanent stormwater controls. As a result, the potential for pollutants to be 
introduced into stormwater and transported to receiving waters during construction would be minimized. 

Degradation of groundwater quality could occur if polluted groundwater is discharged to surface waters or 
the storm drain system during construction dewatering activities. As part of construction dewatering 
permit, the Public Works Department may require the pumped groundwater to be tested if it exhibits an 
odor, discoloration, or oily sheen. Most dewatering sites discharge to a Baker tank to remove sediment prior 
to discharge. The Public Works Department has the authority to review and approve dewatering plans as 
part of the Street Work Permit process. If the construction dewatering will occur in an area of known 
groundwater contamination, the site would be subject to WDR permit conditions set by the RWQCB and 
the groundwater would be monitored and tested prior to discharge. The Public Works Department does not 
allow permanent dewatering via perforated pipe subdrains for basements or below-grade parking structures. 
These structures and other deep foundations would require floodproofing and structural enhancement if 
they extend below the groundwater table. Therefore, groundwater dewatering would not occur during the 
operational phase and there would be no impact on groundwater quality during operational activities.  

During the operation of projects allowed under all four scenarios, the types of stormwater pollutants can 
vary depending on the type of land use, topography, amount of impervious cover, and intensity and duration 
of storm events. Most pollutants accumulate on rooftops or impervious surfaces and are then washed into 
the local on-site storm drain system or the City’s municipal storm drain system, where they are ultimately 
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carried to the receiving water body. However, each new development or redevelopment project would be 
required to include source control, site design, LID, and stormwater treatment measures, such as retention 
and/or detention ponds, flow-through planters, permeable pavement, green roofs, roof runoff to 
landscaped areas, tree well filters, and rainwater harvesting in compliance with the C.3 provisions of the 
MRP. Implementation of these stormwater control measures would provide natural filtration of pollutants 
from stormwater runoff prior to entry into the storm drain system. As such, new development and 
redevelopment projects should improve the treatment of stormwater on-site and reduce stormwater 
pollution, thus reducing potential impacts to water quality. 

In addition, Chapter 16.09, Sewer Use Ordinance, of the City of Palo Alto’s Municipal Code prohibits the 
discharge of any domestic, industrial, or hazardous waste into storm drains, gutter, creeks, or the San 
Francisco Bay and requires a spill response plan to clean up materials that may be deposited on surfaces 
exposed to rainfall and stormwater runoff. Per the City’s Sewer Use Ordinance, any new or remodeled 
multi-family residential projects or commercial/industrial projects are  required to have a trash enclosure. 
Also, outdoor material storage areas, loading docks, repair maintenance bays, and fueling areas must be 
properly designed with covers and drains, as per Palo Alto’s Municipal Code, Chapter 16.11, Stormwater 
Pollution Prevention. 

All plans and construction activities are subject to the inspection and approval of the City Engineer, which 
ensures that selected BMPs and stormwater treatment features are appropriate for the expected pollutants 
in stormwater runoff. No final building or occupancy permit can be issued without written certification by 
the City Engineer that the requirements of Palo Alto’s Municipal Code, Chapter 16.11, have been met and 
planned BMPs will be effectively implemented. Long-term operation and maintenance of BMPs is also 
required, as per Chapter 16.11.040 of the Municipal Code. 

Compliance with existing regulations that require stormwater BMPs to prevent the introduction of 
pollutants to stormwater and the implementation of stormwater treatment BMPs for all new development 
and redevelopment projects would ensure that the impacts of the proposed Plan on surface and groundwater 
quality would be less than significant. 

Applicable Regulations:  
 California Water Code Sections 13000 et seq.: Porter-Cologne Water Quality Act  
 San Francisco Bay RWQCB Municipal Regional Stormwater Permit (Order Number R2-2015-

0049) and NPDES Permit No. CAS612008  
 SWRCB Construction General Permit (2009-0009-DWQ) as amended by 2010-0014-DWQ and 

2012-006-DWQ 
 Santa Clara Valley Urban Runoff Pollution Prevention Program  
 SCVURPPP C.3 Stormwater Handbook 
 Santa Clara County Ordinance Code, Chapter XVII, Single-Use Carryout Bag Ban 
 Santa Clara County Ordinance Code, Chapter XIX, Expanded Polystyrene Restriction 
 Santa Clara County Ordinance Code, Division B11.5, Nonpoint Source Pollution 
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 Santa Clara County Ordinance Code, Division C.12, Grading and Drainage, Subdivisions and Land 
Development 

 City of Palo Alto Municipal Code Chapter 16.11,  Stormwater Pollution Prevention 
 City of Palo Alto Municipal Code Chapter 16.09, Sewer Use Ordinance 
 City of Palo Alto Construction Dewatering System Policy 
 City of Palo Alto Grading and Drainage Guidelines for Residential Development 
 City of Palo Alto Guidelines and Standards for Land Use near Streams 

Significance before Mitigation: Compliance with existing regulations and implementation of control 
measures for new development or redevelopment approved under the proposed Plan would ensure that 
impacts on surface and groundwater quality would be less than significant for all scenarios.  

HYD-7 The proposed Plan would not substantially impede or redirect flood flows 
through placement of structures within the 100-year flood hazard area. 
(Less than Significant– All Four Scenarios) 

Summary: The largest area of the city that is within the 100-year floodplain is from Middlefield Road north 
to the Bay. There is also a large 100-year floodplain associated with overflows from San Francisquito Creek. 
The locations of the 100-year floodplains are shown on Figure 4.8-3. Although there would be a limited 
amount of housing sites and employment districts within 100-year floodplains with implementation of the 
proposed Plan under all scenarios, all new development would be required to comply with FEMA and City 
floodplain requirements, as discussed in detail below. Also, any construction within Flood Zones AH or AO 
are required to have adequate drainage paths around structures on slopes to guide floodwaters around and 
away from proposed structures, as per Chapter 16.52.130 of the Palo Alto Municipal Code. With 
compliance to these requirements, the potential to impede or redirect flood flows would be less than 
significant for all scenarios. 

Scenarios 1 and 2 have the same proposed housing units and employment zones, although the location and 
size of the employment zones vary slightly. There is a small cluster of potential housing sites for Scenarios 1 
and 2 that are within the 100-year floodplain in the southwest corner of the city, south of Middlefield Road. 
The employment zone in this location for Scenario 1 would also be in the 100-year floodplain but would not 
be in the 100-year floodplain for Scenario 2. There also are a couple of employment zones north and south 
of US 101 along East and West Bayshore Roads that are within the 100-year floodplain.  

Scenario 3 would have an increased number of potential housing units within the 100-year floodplain in the 
area north of Middlefield Road but the employment zone in this area would be shifted out of the 100-year 
floodplain. The two employment zones north and south of US 101 would remain in the 100-year. Scenario 4 
has the same impacts as Scenario 3; the expanded housing and employment sites are not within the 100-year 
floodplain.The proposed Plan would substantially impede or redirect flood flows if it would allow 
development of structures within the 100-year flood hazard area without compliance with federal and City 
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building requirements. However, the City of Palo Alto has adopted standards for construction in floodplain 
areas that comply with the NFIP,71 and the SCVWD requires construction/encroachment permits for 
construction or grading within District right-of-way or easement areas.72 The purpose of these regulations is 
to promote public health and safety and minimize public and private losses due to flood conditions. 

More specifically, Chapter 16.52.130 of the Flood Hazard Regulations in the Municipal Code, Standards of 
Construction, requires structures in Flood Zones AH and AO to have adequate drainage paths around 
structures on slopes to guide floodwaters around and away from proposed structures, thus reducing the 
potential for impeding flood flows. Also, the requirements in the regulations for the elevation of new 
residential construction to a level at or above the base flood elevation would minimize the impedance of 
flood flows. Non-residential development must be elevated or flood-proofed. In addition, new construction 
with fully enclosed areas below the lowest flood (excluding basements) used solely for the parking of 
vehicles, building access or storage and are subject to flooding must be designed to allow the entry and exit 
of floodwaters, thus minimizing the impedance of flood flows. 

Future development within the 100-year floodplain would require the placement of fill to elevate structures 
at or above the 100-year floodplain elevation. In order for the future development to be considered outside 
of the floodplain and no longer subject to special flood hazard requirements, the applicant would have to 
submit an application to FEMA for a Letter of Map Amendment (LOMA) or Letter of Map Revision – Fill 
(LOMR-F) after the site has been elevated. After FEMA has revised the FIRM to show that the future 
development is now outside of the SFHA, the City would no longer be required to apply the minimum NFIP 
floodplain management standards to structures built on the land and the mandatory flood insurance 
requirements would no longer apply. The City would review and approve the plans prior to the issuance of 
building permits.  

Construction within SFHAs is governed by the City’s Municipal Code Chapter 16.52 – Flood Hazard 
Regulations Ordinance. Chapter 16.52.110 requires a development permit to be obtained before 
construction begins in a 100-year floodplain. City building or grading permits serve as the vehicles for 
permitting development in the floodplain. Chapter 16.52.130 sets forth construction requirements for 
development that would minimize flood hazard risks, including anchoring, elevation, and flood-proofing, 
and standards for utilities, subdivisions, residential and non-residential construction. Chapter 16.52.180 sets 
forth construction standards within coastal high hazard areas.  

In compliance with these regulatory requirements, structures within the 100-year floodplain or coastal high 
hazard areas would not impede or redirect flood flows and the impact would be less than significant. 

As described in Section 4.8.1.2, Sea Level Rise, portions of the EIR Study Area are mapped as being 
vulnerable to projected sea level rise, and some of these areas already lie within the 100-year floodplain. As 

                                                       
71 City of Palo Alto, Municipal Code Chapter 16.52, Flood Hazard Regulations Ordinance. 
72 Santa Clara Valley Water District Ordinance 83-2. 
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sea level rise occurs as a result of climate change, flooding hazards would worsen in the EIR Study Area. The 
impacts associated with this increased risk of flooding due to climate change are addressed in Chapter 4.6, 
Greenhouse Gas Emissions and Climate Change. 

Applicable Regulations:  
 National Flood Insurance Program 
 SCVWD Ordinance 83-2, Santa Clara Valley Water District Act 
 Santa Clara County Ordinance Code, Division C12, Chapter VII, Floodplain Management, 

Subdivisions and Land Development 
 City of Palo Alto Municipal Code Chapter 16.52, Flood Hazard Regulations Ordinance 
 City of Palo Alto Guidelines and Standards for Land Use near Streams 

Significance before Mitigation: Compliance with applicable regulations would ensure that impacts to 
flood flows as a result of new development or redevelopment approved under the proposed Plan and located 
within the 100-year floodplain or coastal high hazard areas would be less than significant for all scenarios. 

HYD-8 The proposed Plan would not expose people or structures to a significant 
risk or loss, injury or death involving flooding by placing housing or other 
development within a 100-year flood hazard area or a levee or dam failure 
inundation area. (Less than Significant– All Four Scenarios) 

Summary: There would be a limited amount of housing sites and employment districts within 100-year 
floodplains with implementation of the proposed Plan under all scenarios. This is discussed in further detail 
in Impact HYD-7. However, all new development would be required to comply with FEMA and City 
floodplain requirements, which are promulgated to reduce the risk of flooding. With compliance with these 
regulatory requirements, housing or other development within the 100-year floodplain would not expose 
people or structures to a significant risk or loss, injury, or death due to flooding, and the impact would be 
less than significant. 

There are two dams that have inundation zones within the western portion of Palo Alto: Searsville Reservoir 
and Lagunita Reservoir. Scenarios 1 through 4 have proposed housing sites or employment zones that would 
be within the dam inundation zones of these reservoirs. The rest of the housing sites and employment zones 
are outside of the dam inundation zones. Most of the dam inundation zone for Felt Lake is outside of the city 
limits or SOI. There are no differences in terms of exposure for the four scenarios, and the probability of 
dam failure is low under all four scenarios. Therefore, all potential impacts described below would be the 
same for all scenarios. Ongoing monitoring and emergency planning would ensure that the impact would be 
less than significant under all scenarios. 

The proposed Plan could result in a significant risk of flooding involving loss, injury, or death if housing or 
other development was placed within the 100-year floodplain without regard to FEMA and City flood 
regulations. As discussed previously in Impact HYD-7, construction within SFHAs is governed by the City’s 
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Municipal Code Chapter 16.52, Flood Hazard Regulations Ordinance, and a development permit is 
required before construction can begin. Chapter 16.52.130 sets forth construction requirements for 
development that would minimize flood hazard risks, including anchoring, elevation, and flood-proofing, 
and standards for utilities, subdivisions, residential and non-residential construction. Chapter 16.52.180 sets 
for the construction standards within coastal high hazard areas.  

The proposed Plan could result in a significant risk of loss, injury, or death if any dams were to 
catastrophically fail without warning, releasing the water held behind the dams, resulting in flooding in parts 
of Palo Alto and its SOI. As shown on Figure 4.8-5, dams that pose an inundation threat to the EIR Study 
Area include Searsville Reservoir, Felt Lake, and Lagunita Reservoir. A major seismic event, if sufficiently 
intense, would be the most likely cause of dam failure. Dam inundation zones are based on the highly 
unlikely event of a total catastrophic dam failure occurring in a very short period of time.  

As described above, the dam inundation zones for two of the dams overestimate the potential flooding 
impacts. The Searsville Reservoir has filled with sediment, reducing its capacity to less than 10 percent of 
the original water capacity.73 The dam inundation area for Searsville Reservoir shown in Figure 4.8-5 is 
based on an earlier and greater reservoir capacity, thus overestimating the potential inundation zone. In 
addition, Stanford University, the owner and operator of Searsville Reservoir, is considering two options for 
future use: 1) creating an opening at the base of the dam to allow creek flow and provide fish passage to 
upstream creeks and 2) allowing the reservoir to fill completely with sediment, creating new wetlands and a 
stream channel through the accumulated sediment.74 Both options would result in either a much smaller or 
even eliminated dam inundation zone.  

Lagunita Reservoir is located on the western side of the Stanford University campus and used to be filled 
with diversion from San Francisquito Creek to allow recreational use by students. However, the lake has not 
been artificially filled since the late 1990s and today serves as a drainage basin with vernal pools during the 
winter and spring months. In addition, Stanford University, which owns and operates this reservoir, is 
conducting periodic assessments for removal of the dam as the result of multiple lawsuits filed by 
environmental groups.75 With the lack of water behind the dam, the mapped inundation zone should be 
minimal to non-existent.  

Most of the dam inundation zone for Felt Lake is outside of the city limits or SOI. 

In general, under all four scenarios the probability of dam failure that would affect the EIR Study Area is 
extremely low and there is no historic record of dam failure in Santa Clara County or Palo Alto.76 Dams in 
California are continually monitored by various governmental agencies, including the DSOD, which 

                                                       
73 Stanford University, 2015, Searsville Dam FAQ, http://news.stanford.edu/searsville/faqs, accessed October 13, 2015. 
74 Stanford University, 2015, Stanford Report, May 1, 2015, Stanford Identifies its Preferred Approach for the Future of Searsville Dam and 

Reservoir, http://news.stanford.edu/news/2015/may/searsville-preferred-plan-050115.html, accessed October 13, 2015. 
75 Stanford Daily, 2015, Court Orders Stanford to Take Steps Toward Removal of Lagunita Diversion Dam.  
76 Santa Clara County, 2011, Santa Clara County Hazard Mitigation Plan. 

http://news.stanford.edu/searsville/faqs,%20accessed%20on%20October%2013
http://news.stanford.edu/news/2015/may/searsville-preferred-plan-050115.html,%20accessed%20on%20October%2013
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conducts inspections twice a year and reviews all aspects of dam safety. The City of Palo Alto also maintains 
an Emergency Operations Plan, which includes the potential for dam failure, and is based on the functions and 
principles of the California Standardized Emergency Management System (SEMS) and National Incident 
Management System (NIMS).77 The OES coordinates preparedness efforts to mitigate, plan, and respond to 
natural hazards, including the possibility of dam failure.  

Compliance with regulatory requirements would ensure that housing or structures placed within the 100-
year floodplain or coastal high hazard areas would not be exposed to a significant risk of flooding. In 
addition, implementation of the proposed Plan would not expose people or structures to a significant risk of 
loss, injury, or death in the case of dam failure. Therefore, impacts are less than significant. 

As described in Section 4.8.1.2, Sea Level Rise, sea level rise will make levees more vulnerable to the risk of 
failure, which could increase the risk of housing and structures in inundation areas. The impacts associated 
with this increased risk due to climate change are addressed in Chapter 4.6, Greenhouse Gas Emissions and 
Climate Change. 

Applicable Regulations:  
 National Flood Insurance Program 
 SCVWD Ordinance 83-2 – Santa Clara Valley Water District Act 
 Santa Clara County Ordinance Code, Division C12, Chapter VII – Floodplain Management, 

Subdivisions and Land Development 
 City of Palo Alto Municipal Code 16.52 – Flood Hazard Regulations Ordinance 
 City of Palo Alto Guidelines and Standards for Land Use near Streams 
 Emergency Services Act – California Government Code Section 8589.5(b) 
 California Division of Safety of Dams – Dam Inspection Program 
 Santa Clara County Local Hazard Mitigation Plan  
 City of Palo Alto Emergency Operations Plan 

Significance before Mitigation: Compliance with regulatory requirements would ensure that new 
development or redevelopment approved under the proposed Plan that is located within the 100-year 
floodplain or coastal high hazard areas would not expose people or structures to a significant risk or loss, 
injury or death involving flooding. In addition, none of the scenarios would expose people or structures to a 
significant risk of loss, injury, or death in the case of dam failure. Therefore, the impact is less than significant 
for all scenarios.  

HYD-9 The proposed Plan would not be impacted by inundation by seiche, 
tsunami, or mudflow. (Less than Significant– All Four Scenarios) 

                                                       
77 City of Palo Alto, 2007, Emergency Operations Plan. 
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Summary: All four scenarios would allow some residential and non-residential development in dam 
inundation zones, which could also be subject to the impact of seiches. However, seiches would have much 
smaller flooding zones than dam inundation zones. Also, as discussed in Impact HYD-8, the dam inundation 
zones overestimate the extent of flooding and given the distance of the housing and employment sites from 
the dams, the potential for an impact due to seiches is negligible. Therefore, all potential impacts described 
below would be less than significant for all scenarios. 

The proposed Plan would result in substantial flooding impacts by seiche, tsunami, or mudflow if it would 
allow development in areas susceptible to these events without proper precautions. According to the ABAG 
Tsunami Inundation Map, only the Baylands area of Palo Alto is located within a tsunami inundation zone.78 
This is a large area of undisturbed marshlands open for recreational access and therefore would not be 
subject to future development under any of the four scenarios. In addition, Santa Clara County and the City 
of Palo Alto’s OES maintain an Emergency Alerting System (EAS) and have prepared Hazards Mitigation 
Plans to address potential natural hazards, including tsunamis. These measures and plans will aid in 
evacuation efforts and emergency response in the event that a tsunami occurs. 

Seiches occur as oscillation waves in closed or partially closed bodies of water, similar to the back-and-forth 
sloshing of a bathtub. Bodies of water such as bays, harbors, reservoirs, ponds, and pools can experience 
seiches in the event of a strong earthquake. A seiche could theoretically occur in the Bay but the flooding 
impact would be no greater than that of a tsunami inundation zone, which would impact only the Baylands 
area. In addition, the largest seiche wave ever measured in San Francisco Bay, following the 1906 
earthquake, was four inches high.79 Therefore, it is unlikely that a seiche in San Francisco Bay would 
adversely impact residents in the Palo Alto. Although a seiche could occur in Searsville Reservoir or Felt 
Lake (Lagunita Reservoir has not been filled since the late 1990s and today serves as a drainage basin with 
vernal pools), the flooding impact would be much less than that of the dam inundation zones and as 
discussed in Impact HYD-8, these impacts would be less than significant. 

Mud and debris flows can occur in the southern, mountainous area of Palo Alto and its SOI, as shown on the 
ABAG debris flow source maps.80 However, these areas are maintained as open space and there is no 
proposed development in these areas as part of any of the four scenarios. Therefore, the potential for a 
debris flow to impact residents of the EIR Study Area is minimal. 

With the implementation of City policies and actions to minimize natural hazards, the potential for flooding 
from tsunamis, seiches, and mud flows is less than significant. 

                                                       
78 Association of Bay Area Governments, 2015, Interactive Tsunami Inundation Map, http://gis.abag.ca.gov/website/Hazards/ 

?hlyr=tsunami, accessed October 14, 2015. 
79 Alameda County Community Development Agency, 2014, Safety Element, Alameda County. 
80 Association of Bay Area Governments, 2015, Rainfall-Induced Landslides: Debris Flow Source Areas, http://gis.abag.ca.gov/website/ 

Hazards/?hlyr=debrisFlowSource, accessed October 14, 2015. 

http://gis.abag.ca.gov/website/Hazards/?hlyr=tsunami
http://gis.abag.ca.gov/website/Hazards/?hlyr=tsunami
http://gis.abag.ca.gov/website/Hazards/?hlyr=debrisFlowSource
http://gis.abag.ca.gov/website/Hazards/?hlyr=debrisFlowSource
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Applicable Regulations:  
 Emergency Services Act – California Government Code Section 8589.5(b) 
 California Division of Safety of Dams – Dam Inspection Program 
 Santa Clara County Local Hazard Mitigation Plan  
 City of Palo Alto Emergency Operations Plan  

Significance before Mitigation: Implementation of existing City policies and actions that would 
minimize natural hazards, the potential for flooding from tsunamis, seiches, and mud flows would result in a 
less-than-significant impact for all scenarios.  

4.8.4 CUMULATIVE IMPACTS 

HYD-10 The Plan, in combination with past, present, and reasonably foreseeable 
projects, would result in less than significant cumulative impacts with 
respect to hydrology and water quality. (Less than Significant– All Four 
Scenarios) 

Summary: All four scenarios would result in slightly different amounts and locations of residential and non-
residential development. When considered along with cumulative projects, regulatory requirements and 
emergency planning that would apply equally to all scenarios would ensure that cumulative impacts would 
be less than significant. 

As discussed in Chapter 4, this EIR takes into account growth projected by the proposed Plan within Palo 
Alto and its SOI, in combination with impacts from projected growth in the rest of Santa Clara County and 
the surrounding region. The geographic context used for the cumulative assessment of water quality and 
hydrology impacts encompasses the four watersheds that include the City of Palo Alto and SOI: San 
Francisquito Creek watershed, Matadero Creek watershed, Barron Creek watershed, and Adobe Creek 
watershed. 

As discussed previously, development within the city and SOI would require conformance with State and 
local policies and regulations that would reduce hydrology and water quality impacts to less-than-significant 
levels. When applicable, any additional new development within the city would be subject, on a project-by-
project basis, to independent CEQA review as well as design guidelines, Municipal Code requirements, and 
other applicable City policies and procedures that reduce impacts related to hydrology and water quality. 
More specifically, potential changes related to stormwater quality, stormwater flows, drainage, impervious 
surfaces, and flooding would be minimized by implementation of stormwater control measures, retention, 
infiltration, and LID measures, and review by the City’s Public Works Department to integrate measures to 
reduce potential flooding impacts.  
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Under the NPDES requirements described in Section 4.8.1.1, above, all new development or redevelop-
ment projects that create or replace 10,000 square feet of impervious surface must comply with the C.3 
provisions of the MRP and implement site design, source control, LID features, and stormwater treatment 
measures, which would reduce cumulative impacts. In addition, all projects that create or replace one acre 
or more of impervious surface in hydromodification areas must match post-project peak flow rates to pre-
project peak flows rates. These measures will ensure that new development and/or redevelopment projects 
do not contribute to on-site or off-site flooding and will minimize potential impacts to the existing storm 
drain system.  

Any future development that involves the placement of housing or structures that could impede flood flow 
within the 100-year floodplain would be required to comply with federal and local regulations as specified 
in the Palo Alto Municipal Code Chapter 16.52 – Flood Hazard Regulations Ordinance. This includes 
construction practices to minimize flood hazard risks, including anchoring, elevation of structures at or 
above the base flood elevation, and floodproofing. Compliance with these regulatory requirements would 
result in cumulative impacts for all projects within 100-year floodplains to be less than significant. In 
addition, projects within the SOI or cumulative projects in Santa Clara County would also be required to 
comply with these regulatory requirements for development within a 100-year floodplain, since they are 
federal requirements which have been adopted by all Bay Area Counties and Cities. 

All cumulative projects would be subject to similar permit requirements and would be required to comply 
with numerous federal, State, and regional water quality regulations that control construction-related and 
operational discharge of pollutants in stormwater. The water quality regulations implemented by the San 
Francisco Bay RWQCB take a basin-wide approach and consider water quality impairment in a regional 
context. For these reasons, impacts of the proposed Plan on hydrology and water quality are not 
cumulatively considerable and the cumulative impact would be less than significant. 

Applicable Regulations:  
 California Water Code Sections 13000 et seq.: Porter-Cologne Water Quality Act  
 National Flood Insurance Program 
 San Francisco Bay RWQCB Municipal Regional Stormwater Permit (Order Number R2-2015-

0049) and NPDES Permit No. CAS612008 
 SWRCB Construction General Permit (2009-0009-DWQ) as amended by 2010-0014-DWQ and 

2012-006-DWQ 
 Santa Clara Valley Urban Runoff Pollution Prevention Program 
 SCVWD Ordinance 83-2 – Santa Clara Valley Water District Act 
 Santa Clara County Ordinance Code, Chapter XVII – Single-Use Carryout Bag Ban 
 Santa Clara County Ordinance Code, Chapter XIX – Expanded Polystyrene Restriction 
 Santa Clara County Ordinance Code, Division B11.5 – Nonpoint Source Pollution 
 Santa Clara County Ordinance Code, Division C.12 – Grading and Drainage, Subdivisions and Land 

Development 
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 Santa Clara County Ordinance Code, Division C12, Chapter VII – Floodplain Management, 
Subdivisions and Land Development 

 City of Palo Alto Municipal Code 16.11 – Stormwater Pollution Prevention 
 City of Palo Alto Municipal Code 16.28 – Grading and Erosion and Sediment Control 
 City of Palo Alto Municipal Code 16.52 – Flood Hazard Regulations Ordinance 
 City of Palo Alto Municipal Code 16.09 – Sewer Use Ordinance 
 City of Palo Alto Municipal Code Chapter 18.40.140, Stream Corridor Protection 
 City of Palo Alto Municipal Code Chapter 18.40.150, Stormwater Quality Protection 
 City of Palo Alto Construction Dewatering System Policy 
 City of Palo Alto Grading and Drainage Guidelines for Residential Development 
 City of Palo Alto Guidelines and Standards for Land Use near Streams 
 City of Palo Alto Innovative Stormwater Measures Rebate Program 

Significance before Mitigation: Compliance with applicable federal, State, and regional regulations and 
implementation of control measures for new development or redevelopment projects approved under the 
proposed Plan would ensure that impacts to hydrology and water quality would not be cumulatively 
considerable and the cumulative impact would be less than significant for all scenarios.  
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