4.8 – HYDROLOGY AND WATER QUALITY

4.8 HYDROLOGY AND WATER QUALITY
This section discusses and analyzes the flooding and flood plain management, waterways, sea
level rise, and water quality characteristics of the Planning Area. The information provided in this
section is based on the following sources: Town-Wide Storm Drainage and Flood Control StudyPhase 1 and several previous flooding and hydrology studies, the San Francisco Bay Water
Quality Control Basin Plan by the San Francisco Bay Regional Water Quality Control Board, the
Bay Area Conservation and Development Commission sea level rise mapping project and
recommendations for climate change planning, and various drainage master plans for creeks
throughout the Town of Corte Madera.

4.8.1 EXISTING SETTING
SURFACE WATER
The Town of Corte Madera consists of approximately 4.5 square miles, which includes land area
and portions of the San Francisco Bay and its associated tidelands and marshlands. Corte
Madera is located along the edge of the San Francisco Bay in southern Marin County and
consists of two geological terrains: upland terrain of hills and ridges with steep slopes, and
lowland terrain with subdivisions of valley lands and Bay lands. The Town of Corte Madera has
several forms of surface water sources including creeks, wetlands, marshlands, or related
habitat. Discussion of the wetlands, marshlands, and associated tidelands of the San Francisco
Bay is included in Section 4.10, Biological Resources. The Town of Corte Madera is located in the
Ross Valley Area watershed, which includes Corte Madera Creek and San Clemente Creek as
the main surface hydrological features in the Planning Area (see Figure 4.8-1).

Corte Madera Creek Watershed
The Corte Madera Creek Watershed comprises approximately 28 square miles, which extends
southeasterly from the foothills of Mount Tamalpais in the Coastal Ranges into the waters of the
San Francisco Bay. The watershed is bounded on the west by a steep, forested ridge running
northwest from the east peak of Mount Tamalpais to Pine Mountain and then north-northeast to
White’s Hill. The Corte Madera Creek Watershed passes through the communities of Corte
Madera, Fairfax, Sleepy Hollow, San Anselmo, Ross, Kentfield, Greenbrae, and Larkspur, with a
total population of approximately 55,000.
The watershed passes through elevations of 2,571 feet at the East Peak of Mount Tamalpais to
sea level (0 feet) at the San Francisco Bay. The Corte Madera Watershed consists of 29 creeks
that flow into the San Francisco Bay, Phoenix Lake, or larger creeks within the watershed.
Corte Madera Creek is north of the Town of Corte Madera and is approximately 4.2 miles in
length. Corte Madera Creek functions as a channel for Ross Creek and carries the waters of Ross
Creek to the San Francisco Bay Estuary. Ross Creek is a major tributary descending from Mount
Tamalpais and joins San Anselmo Creek in Ross. Corte Madera Creek has approximately 29
tributaries that cover an area of 44 miles. San Anselmo Creek is the primary tributary of Corte
Madera Creek. Additionally, for approximately one mile Corte Madera Creek is channeled into
a concrete-lined conduit.

San Clemente Creek Watershed
The San Clemente Creek Watershed is located primarily within the Town of Corte Madera and
does not have any known tributaries. San Clemente Creek is a tidal slough that is located
between subdivisions and open space in Corte Madera. The primary function of San Clemente
Creek is to drain stormwater runoff into the San Francisco Bay from the Town of Corte Madera.
Town of Corte Madera
April 2008

General Plan Update
Draft Environmental Impact Report

4.8-1

4.8 HYDROLOGY AND WATER QUALITY
San Francisco Bay
The Town of Corte Madera is located along the shoreline of San Francisco Bay. The entire San
Francisco Bay comprises a group of interconnecting bays and rivers including the Sacramento
River, San Joaquin River, and Napa River; the Suisun Bay, San Pablo Bay, and the main San
Francisco Bay; and the Carquinez Strait. The main part of San Francisco Bay measures between
3 and 12 miles wide from east-to-west and 48 to 60 miles north-to-south. However, the Bay has
been deliberately filled in since the mid-1800s by as much as a third, making the actual size of
the Bay difficult to accurately measure. The areas of the Bay that were filled were primarily
wetlands, which once consisted of many thousands of acres that formed the edges of San
Francisco Bay.

PRECIPITATION
According to the National Weather Service, the annual average precipitation for the Planning
Area ranges from 30 to 34 inches. There is very little snow that falls in Marin County, so it is not
considered a climatic feature of the region. More characteristic of the county is the heavy
rainfall that occurs in mid-winter. While rain is common in the San Francisco Bay Area, Marin
County and the North Bay generally receive greater precipitation than other areas.

FLOODING AND FLOOD PLAIN MANAGEMENT
The Town of Corte Madera is particularly vulnerable to flooding conditions, especially areas
within the lowland areas of the Town. Substantial land settlement in the Town has resulted in the
need for additional flood control features.

Historical Flooding Conditions
Tidal and marsh lands of Corte Madera that once functioned as natural “ponding” areas for
storm runoff were filled in for development in the 1920s and 1930s, and then drainage facilities
were reconfigured to convey stormwater via a system of lagoons and channels to the San
Francisco Bay. The system of lagoons and drainage canals was built to prevent flooding in the
developing lowland areas of the Town of Corte Madera.
Additionally, the lowland areas of Corte Madera were not engineered properly to place
development sufficiently above flood levels during high tides or to prevent settlement. Therefore,
over time drainage problems became severe due to differential settlement and poor design,
and drainage facilities within the low areas of Corte Madera were required to be constructed.
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4.8 HYDROLOGY AND WATER QUALITY
The earliest recordation of flooding that occurred within the Town was in 1956. Additional
flooding records show flood events from 1961 through the present. The largest rainstorm on
record occurred in January 1982 during a peak high tide period. Additional floods were
recorded in the Town during 1983, 1987, and 1989, and were noted to have occurred mainly
due to extreme high tides (A-N West, 2007).

Flooding Conditions
Portions of the Town are located within the Federal Emergency Management Agency (FEMA)
100-year floodplain (see Figure 4.8-2). A Flood Insurance Study was conducted by FEMA for
Corte Madera in 1977; the study determined that all floods of any consequence occur in the
lowland areas of the Town where development was constructed on the San Francisco Bay
marsh and tidal lands. These reclaimed areas encompass everything in and east of the Madera
Gardens and the lands north of Paradise Drive, constituting nearly one-half of the present Town
area.
Factors that affect flooding in the lowland area of Corte Madera are fluvial hydrology,
precipitation, tides, sea level rise, sedimentation, and land subsidence. High tidal waters in the
San Francisco Bay, largely a result of tide and wind and wave activity, push saltwater into the
stream channels and inundate all lands below the tide level that are not leveed. Tidal influences
are exacerbated during the winter when prolonged high winds and low barometric pressure
can raise the water level along the Pacific Coast and north of Paradise Drive, including in the
Marina Village, the Mariner Cove subdivisions, Marin Estates, Lucky Drive/Fifer Avenue/Nellen
Avenue area, and the Paradise Shopping Center.
Areas within the Town that are especially susceptible to flooding include the bayside
developments of Mariner Cove and Marina Village, which are still experiencing subsidence due
to construction on 8 to 9 feet of fill placed over about 0 to 110 feet of San Francisco Bay mud.
There are two causes of the existing flooding in Mariner Cove: tidal flooding and flooding due to
stormwater runoff. Tidal flooding has caused the majority of flooding in Mariner Cove and has
caused the area to experience flooding occurrences such as yard flooding, some garage
flooding, and foundations that have been submerged. Flood waters remain behind after tidal
waters recede and either dry up slowly or require pumping back to the San Francisco Bay (A-N
West, 2007). The A-N West study describes flooding within lowland areas to usually occur in the
following manner:
Flood tides from the San Francisco Bay enter San Clemente Creek and pass
generally unobstructed along the creek and into the Mariners Cover Subdivision
located to the east. If the peak of the tide is high, it will overtop Paradise Drive
and enter the Detention Storage Area to the south. Flood tides will also overtop
the banks on the west side of the creek and enter the storage pond of the
Marina Village Pump Station. Under extreme flooding, tidal water will extend from
the Marina Village area northerly along Highway 101.
Stormwater runoff flooding has been a particular problem in some areas of the Town due to
undersized storm drain pipes and poor inlet conditions. Flooding due to stormwater runoff occurs
in areas where inadequate storm drainage systems are found and when tides are high and
inhibit draining into the San Francisco Bay.
According to the 2007 study, areas in the Town that experience stormwater runoff flooding often
include the intersection of Paradise Drive and Prince Royal Passage. In addition, due to uneven
settlement and poor initial grading, there are now low points in some streets and yards in the
Town that do not drain properly.
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Waterways that contribute to flooding conditions within the Town include Corte Madera Creek
and San Clemente Creek (a tidal slough winding between subdivisions and open space draining
runoff into the San Francisco Bay). The High Canal and associated channels, lagoons, and the
Shorebird Marsh ponding area are flood control facilities that enhance the Town’s flood control
capabilities. Siltation within San Clemente Creek has significantly reduced its capacity to carry
floodwaters from the Town into the San Francisco Bay.
The worst flooding occurred in the Town during January 1982, during a peak tide, when San
Clemente Drive was closed due to floodwaters covering the entire roadway. Floodwaters also
covered parts of Paradise Drive and flooded stores in the Paradise Shopping Center. For several
days, until the water receded, residents had to drive east on Paradise Drive to Trestle Glen, then
to Tiburon Boulevard, to access Highway 101. As a response to this and other flood problems, the
Town has overseen the installation of improvements estimated at a cost of approximately $30
million, including eight pump stations.
However, the differential settlement caused by subsidence in the bayside developments of the
Town could result in some of Corte Madera’s most pressing flooding issues, and existing
conditions are expected to worsen due to settlement and potential sea level rise.
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WATER QUALITY
Stormwater
The Town of Corte Madera is divided by a series 10 separate watersheds for the management of
storm drainage in the Town (see Figure 4.8-3). The watersheds drain via nine local pump stations
and/or the storm drainage network to San Clemente Creek, Corte Madera Creek, or directly to
the adjacent wetlands of the San Francisco Bay.
Settlement in the Town of Corte Madera can often cause ponding of rainwater in various places
on streets and driveways where the areas are lower than the nearest storm drains. Additionally,
storm drains in the low-lying areas of the Town are burdened by lack of gradient in the relatively
flat region along San Clemente Drive, and stormwater only moves through this system when
water backs up enough to create a sufficient flow into the Shorebird Marsh ponding area.
However, to upgrade stormwater facilities to eliminate ponding would be economically
infeasible at this time (Jadkowski, 2007). Existing Town policy is to design storm drainage pump
stations for a 100-year event and storm drainage facilities for a 25-year event.

Watersheds No. 1, No. 2, and No. 3
Two canals, referred to as the Low Canal and the High Canal, and two lagoons, referred to as
Lagoon 1 and Marquart Lagoon (formerly Lagoon 2), accommodate water draining from
Watersheds No. 1, No. 2, and No. 3. The areas within the Town that encompass these watersheds
include Christmas Tree Hill and Chapman Hill, as well as the western residential neighborhoods in
the lower elevations of Town.

Watersheds No. 4, No. 5, and No. 6
Watersheds located in the relatively flat region along San Clemente Drive eventually drain into
Shorebird Marsh and are pumped into the East Side Outfall Channel (ESOC) of the San Francisco
Bay from the Shorebird Marsh Pump Station. To alleviate frequent winter flooding problems in this
area, the Marina Village Retention Pond was constructed and is located in the seasonal
wetland immediately north of Marina Village. From here, water is pumped north from the Marina
Village Pump Station to Shorebird Marsh and the Shorebird Marsh Pump Station. A retention
pond is also located in the vicinity of Marina Village.
Runoff from the southern bayside-facing hills of Corte Madera, Highway 101, and commercial
and residential developments in the San Clemente and Ring Mountain areas is diverted to the
San Clemente Pump Station or directly to San Clemente Creek. Runoff from land in the
easternmost portion of Corte Madera drains via tide gates to the Bay.

Watersheds No. 7, No. 8, No. 9, and No. 10
Drainage from the Fifer/Tamal Vista/Lucky Drive area located in the northernmost part of Town,
as well as drainage from the area in the northwest corner of the Town, is diverted to the
Corporation Yard Pump Station and the Black Kettle Pump Station (also referred to as the
Lagoon A Pump Station).
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Flood Control and Storm Drainage Improvements
Master Storm Drainage Plan
In 1970 the Town Council commissioned an updated Master Storm Drainage Plan, which was
prepared by Yoder-Trotter-Orlob and Associates (YTO). The 1970 YTO report divided the Town
into 10 separate watersheds and analyzed existing facilities, making recommendations for
upgrades to the storm drainage system for each watershed. A number of drainage
improvements were constructed under the 1970 Master Plan, including numerous channel and
culvert improvements, the Shorebird Pump Station, the Marina Village Pump Station, the
Lagoon 1 Pump station, the Marquart Lagoon Pump Station, the Black Kettle Pump Station, the
High Canal Pump Station, and the San Clemente Creek Pump Station. The 1970 updated Master
Plan set the foundation for the drainage system that protects Corte Madera today. A progress
report on the implementation of the recommendations outlined in the 1970 Master Plan was
prepared in 1988 by the Town Engineer. The progress report also identified improvements that
deviated from the recommendations and provided rationale behind those deviations.
Several drainage studies and reports have been prepared for specific areas of the Town
subsequent to the updated Master Storm Drainage Plan report and are discussed in the
proposed General Plan Update in Chapter 7, Flooding and Flood Plain Management.
Subsequent studies of the Master Storm Drainage Plan primarily prepared recommendations for
San Clemente Creek area and for the Mariner Cove Subdivision under the Tidal Protection
Project in the 1990s.
Tidal Barrier Project
In the mid-1980s, Corte Madera partnered with the U.S. Army Corps of Engineers to study the
possibility of a permanent solution to tidal flooding in the bayside area of town. This project was
identified as the Tidal Barrier Project and consisted of an offshore tidal barrier with a lock, pumps,
and tidal exchange gate. The project, only in the study phase, has not progressed for several
years due to opposition from local environmental groups, concern from homeowners, lack of
funding, and difficulty in attaining land suitable to relocate the required 18 acres of wetland
habitat necessary for environmental mitigation. The Town does not expect to ask the U.S. Corps
of Engineers to resume work on the study.
Town-Wide Storm Drainage and Flood Control Study-Phase 1
The most recent study to be completed was the Town-Wide Storm Drainage and Flood Control
Study-Phase 1. The purpose of the study is to update the Town’s Storm Drainage Master Plan in a
phased approach and includes Watersheds 5, 6,and 7. The flood-related problems in the upper
watersheds are primarily due to undersized storm drain pipes and poor inlet conditions. Flood
problems in the lower watersheds are due to extreme settlement, including a significant amount
of differential settlement, and very poor inferior design and construction practices in the lowlying areas of Mariner Cove, Marina Village, and Marin Estates. These subdivisions have settled to
the point where they are subject to tidal flooding and extensive curb and street ponding.
The study provides “realistic and viable solutions for the prevention of tidal flooding, alternative
methods for the elimination of curb and street ponding, and a list of future capital improvements
necessary for sustained operation of existing facilities and for the improvements of sub-standard
and/or now inadequate drainage systems throughout the watersheds.”
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Corte Madera
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4.8 HYDROLOGY AND WATER QUALITY
The Draft Town-Wide Storm Drainage and Flood Control Study-Phase 1 also identifies the floodrelated problems in the Town, types of flooding conditions, and FEMA requirements for a project
to provide 100-year protection in a coastal setting, and provides recommendations for the Town
flooding conditions. The recommendations from the study for storm drainage improvements and
tidal inundation improvements are provided below.
Storm Drainage Improvements for Watersheds 5, 6, and 7:
1) Seven underground stormwater pump stations.
2) Replacing sections of standard curb and gutter with grated drain lines.
3) Installation of additional street catch basins.
4) Replacement of some sections of storm drain pipes with larger pipes.
5) Installation of additional new storm drain pipes.
Tidal Inundation Improvements for Watersheds 5, 6, and 7:
1) Install sheet pile floodwall with concrete facing and cap along the bay side with an initial
top of wall elevation 8.0 National Geodetic Vertical Datum (NGVD). The wall would be
constructed with enough sheet pile embedment to allow for additional protection and
could account for future settlement.
2) Install steel sheet pile floodwall with concrete facing and cap along San Clemente
Creek with an initial top of wall elevation 8.0 (NGVD). The wall to be constructed with
enough sheet pile embedment to allow the top of the wall to be raised by up to 2 feet in
height to account for future settlement.
3) Raise existing earth levees along Marta Marsh to Elevation 8.0.
4) Install rock-riprap in front of bay side floodwall in the location described in the Town-Wide
Storm Drainage and Flood Control Study.
5) Install floodwall stairway access.
6) Remove and replace affected existing docks.
7)

Install lined drainage ditch and gravity outlet drainage boxes behind floodwalls. Provide
outlet pipes with “duckbill” type check valves.

Potential Sources of Funding
The estimated preliminary construction cost estimate for the recommendations from the study
for the storm drainage improvements and tidal inundation improvements is $24,500,000. The
estimated total cost for the storm drainage improvement is $8,300,000, and the estimated total
cost for the tidal inundation improvements is $16,200,000. The construction cost estimates do not
include any cost for utility relocations, permanent or temporary construction easements,
environmental studies, permitting, or engineering design services. The potential sources of
funding for the improvement are the Town’s General Fund, assessment districts, user fees, bonds,
storm drainage fees for development and redevelopment projects, and federal grants.
Town of Corte Madera
April 2008
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Flooding Hazards
Flooding within Corte Madera is generally gradual (slow-rise flooding as opposed to flash
flooding) and not necessarily life-threatening from flooding directly. However, access by
emergency vehicles could be restricted, which could cause a life-threatening situation.
Accordingly, emergency preparedness, as discussed in Section 4.3, Hazards, becomes an
important component to Corte Madera’s flood preparedness program.
The Town of Corte Madera Fire and Public Works Departments and the Department of
Emergency Services monitor low-lying areas and storm runoff. The Corte Madera Fire
Department is responsible for monitoring and responding to imminent/actual flooding. The
Director of Emergency Services organizes the Emergency Operating Center staff and
emergency procedures and search and rescue teams, and provides emergency instructions
through local radio stations, such as the Corte Madera Emergency Broadcast (1330 AM). The
Department of Public Works is responsible for sandbagging, levee reinforcement, utility shutoff,
and flood fighting activities. Emergency situations are reported to the Office of Emergency
Services Mutual Aid Region Office. Evacuation is ordered by the Twin Cities Police Department
by dispatching volunteer Community Emergency Response Teams (CERT) to inform residents of
flood danger and evacuation methods.
In 1986, the Corte Madera Town Council established the Flood Control Board, as the successor
to the Flood Control Committee. The purpose of the Flood Control Board is to advise the Town
Council on all matters affecting flooding in Corte Madera and to recommend ways to provide
flood protection for the Town.
The Disaster Mitigation Act of 2000 (DMA) requires local governments to develop and submit
mitigation plans by November 1, 2004, as a condition of receiving Hazard Mitigation Grant
Program and other related funds. FEMA will continue to make funds available for hazard
mitigation planning. Also, FEMA distributes monies for flood mitigation assistance to states that
provides funds to communities. The emphasis for allocating these funds is on properties with
repetitive loss.

Groundwater
Groundwater levels in the Town fluctuate over time due to variations in rainfall and water levels
in nearby lagoons at any given time. When groundwater levels are high, causing ground
saturation, groundwater seepage can enter structures through foundations. Groundwater
seepage, which can damage property, is a common occurrence in the residential bayside area
and many residents do not have sump pumps to remove standing water from behind their
houses. Saline conditions can further complicate problems from groundwater seepage.
Groundwater is not used as potable water within the Town limits.

Surface Water
Impaired Waterbodies
Currently, Corte Madera Creek and the San Francisco Bay have been listed under Section
303(d). Corte Madera Creek has been listed as water quality impaired for the presence of
diazinon. San Francisco Bay near the Town of Corte Madera has been listed as water quality
impaired for the presence of chlordane, DDT, dieldrin, dioxin compounds, exotic species, furan
compounds, mercury, PCBs (polychlorinated biphenyls), and selenium. A Total Maximum Daily
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Load (TDML) program has been prepared for the San Francisco Bay for mercury, and a
proposed TDML program has been prepared for PCBs for the San Francisco Bay.

SEA LEVEL RISE
The effects of climate change are introduced in Section 4.5, Air Quality. Climate change is a
global problem, and greenhouse gases (GHGs) impact the global atmosphere; this means that
activities that take place in one part of the world impact the entire atmosphere. It will take a
global effort to reduce GHG emissions to the point where global climate change does not pose
a serious threat to our communities. Climate change has and will continue to impact the
environment in a variety of ways and will also cause economic and social effects. Potential
climate change impacts directly affecting Corte Madera include the following: sea level rise
and increased flooding, water supply issues, wildfire risk, public health concerns, air quality
threats, more intense storm events, and energy demand and supply. Sea level rise and
increased flooding is one of the primary concerns from global warming for the Town of Corte
Madera due to the Town’s proximity to the San Francisco Bay and the low-lying areas that exist
within the Town.
Global climate change could cause thermal expansion of ocean waters and melting of ice
from land surfaces, which in turn could cause sea levels to rise (Kiparsky and Gleick, 2003). The
California Environmental Protection Agency’s “Scenarios of Climate Change in California: An
Overview” (California Climate Change Center, 2006) identifies that by the 2070-2099 period, sea
levels could rise from 13 to 89 cm (5.1 to 35.2 inches) (depending on the emissions scenario
modeled). The California coast has already experienced rises of sea level of approximately 15 to
20 cm (6 to 8 inches) over the past century (California Climate Change Center, 2006).
According to a U.S. Environmental Protection Agency (EPA) study, the environmental impacts
resulting from sea level rise would consist primarily of shoreline retreat, saltwater intrusion into
shoreline wetland habitats including marshes, estuaries, and aquifers, and increased flooding.
One of the most significant environmental impacts from sea level rise would be the inundation of
thousands of square miles of wetlands due to the importance of wetlands as critical habitats for
many marine species. Additionally, sea level rise models indicate that a 30 cm (11.8 inch) rise in
sea level would shift the 100-year storm surge-induced flood event to once every 10 years
(BCDC, 2007). Flooding would occur as a result of extreme high tide events in conjunction with
wave run-up and watershed flooding in combination with a high tide. With an increase in flood
events, Corte Madera could experience loss of valuable real estate and natural resources and
impacts to critical public infrastructure. Additionally, sea level rise could worsen the overtopping
to sea walls, jetties, breakwater barriers, roadways, and other coastal erosion structures.
Through the sea level rise mapping project, the San Francisco Bay Conservation and
Development Commission (BCDC) employed geographic information system (GIS) software to
identify the shoreline areas likely to be most impacted by sea level rise. The sea level rise maps
are generally consistent with the projections in the 2006 California Climate Action Team Report.
They illustrate an impact scenario in which sea level would rise one meter by the year 2100.
However, limitations in the geospatial data may affect the map’s accuracy. Figure 4.8-4
generally identifies areas in Corte Madera that would most likely be impacted by sea level rise.1

1

Figure 4.8-4 was used upon the understanding with BCDC that it is a projection of sea level rise by the year
2100 for the Town of Corte Madera and San Rafael and that the predicted sea level rise maps are
illustrative and “should not be used for small-scale planning purposes.”
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4.8.2 REGULATORY FRAMEWORK
FEDERAL
Federal Emergency Management Agency (FEMA)
The Federal Emergency Management Agency (FEMA) administers a National Flood Insurance
Program (NFIP), in which participating agencies must satisfy certain mandated floodplain
management criteria. The National Flood Insurance Act (Act) of 1968 adopted a desired level of
protection with an expectation that developments should be protected from floodwater
damage of the Intermediate Regional Flood (IRF). The IRF is defined as a flood that has an
average frequency of occurrence on the order of once every 100 years, although such a flood
may occur in any given year. The act made federally subsidized flood insurance available to
property owners if their communities participate in the NFIP. A community establishes its eligibility
to participate by:
•

Adopting and enforcing
construction; and

•

Ensuring that substantial improvements within Special Flood Hazard Areas (SFHA) are
designed to eliminate or minimize future flood damage.

floodplain

management

measures

to

regulate

new

An SFHA is an area within a floodplain having a one percent or greater chance of flood
occurrence within any given year. SFHAs are delineated on flood hazard boundary maps issued
by FEMA. The Flood Disaster Protection Act of 1973 and the National Flood Insurance Reform Act
of 1994 make flood insurance mandatory for most properties in SFHAs. The 1977 FEMA Flood
Insurance Study for the Town of Corte Madera delineates an SFHA covering a substantial portion
of the Town.

Executive Order 11988
Executive Order 11988 (Floodplain Management) addresses floodplain issues related to public
safety, conservation, and economics. It generally requires federal agencies constructing,
permitting, or funding a project in a floodplain to do the following:
•
•
•

Avoid incompatible floodplain development.
Be consistent with the standards and criteria of the NFIP.
Restore and preserve natural and beneficial floodplain values.
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Clean Water Act
The Clean Water Act (CWA) regulates the water quality of all discharges into waters of the
United States including wetlands and perennial and intermittent stream channels. Section 401,
Title 33, Section 1341 of the CWA sets forth water quality certification requirements for “any
applicant applying for a federal license or permit to conduct any activity including, but not
limited to, the construction or operation of facilities, which may result in any discharge into the
navigable waters.” Section 404, Title 33, Section 1344 of the CWA in part authorizes the U.S. Army
Corps of Engineers to:
•

Set requirements and standards pertaining to such discharges: subparagraph (e);

•

Issue permits “for the discharge of dredged or fill material into the navigable waters at
specified disposal sites”: subparagraph (a);

•

Specify the disposal sites for such permits: subparagraph (b);

•

Deny or restrict the use of specified disposal sites if “the discharge of such materials into
such area will have an unacceptable adverse effect on municipal water supplies and
fishery areas”: subparagraph (c);

•

Specify type of and conditions for non-prohibited discharges: subparagraph (f);

•

Provide for individual state or interstate compact administration of general permit
programs: subparagraphs (g), (h), and (j);

•

Withdraw approval of such state or interstate permit programs: subparagraph (i);

•

Ensure public availability of permits and permit applications: subparagraph (o);

•

Exempt certain federal or state projects from regulation under this Section: subparagraph
(r); and

•

Determine conditions and penalties for violation of permit conditions or limitations:
subparagraph (s).

Section 401 certification is required prior to final issuance of Section 404 permits from the U.S.
Army Corps of Engineers.
The California State Water Resources Control Board and the San Francisco Bay Regional Water
Quality Control Board (RWQCB) enforce State of California statutes that are equivalent to or are
more stringent than the federal statutes. RWQCB is responsible for establishing water quality
standards and objectives that protect the beneficial uses of various waters including San
Clemente Creek and other tributaries in the project area. The RWQCB is responsible for
protecting surface and groundwaters from both point and non-point sources of pollution. Water
quality objectives for all of the water bodies within the region were established by the RWQCB
and are listed in its Basin Plan.

Total Maximum Daily Loads
Under CWA Section 303(d) and California’s Porter-Cologne Water Quality Control Act of 1969
(discussed below), the State of California is required to establish beneficial uses of state waters
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and to adopt water quality standards to protect those beneficial uses. Section 303(d) establishes
the Total Maximum Daily Load (TMDL) process to assist in guiding the application of state water
quality standards, requiring the states to identify waters whose water quality is “impaired”
(affected by the presence of pollutants or contaminants) and to establish a TMDL or the
maximum quantity of a particular contaminant that a waterbody can assimilate without
experiencing adverse effects on the beneficial use identified. TMDLs are generally stakeholder
driven processes that involve investigation of sources and their loading (pollution input), make
load allocations, and identify an implementation plan and schedule. Where stakeholder
processes are not effective, TMDLs can be established by the RWQCBs or the EPA.

STATE
Porter-Cologne Water Quality Act
The Porter-Cologne Water Quality Act governs the coordination and control of water quality in
the state and includes provisions relating to non-point source pollution. The California Coastal
Commission, pursuant to the Coastal Act, specifies duties regarding the federally approved
California Coastal Management Program. This law requires that the State Water Resources
Control Board, along with the California Coastal Commission, regional boards, and other
appropriate state agencies and advisory groups, prepare a detailed program to implement the
state’s non-point source management plan on or before February 1, 2001. The law also requires
that the state board, in consultation with the Commission and other agencies, submit copies of
prescribed state and regional board reports containing information related to non-point source
pollution, on or before August 1 of each year.

Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and
Estuaries of California
The State Implementation Program (SIP) (State Water Resources Control Board 2000) established
new standards for a variety of toxic pollutants. This state policy for water quality control applies
to discharges of toxic pollutants into California’s inland surface waters, enclosed bays, and
estuaries, subject to regulation under the Porter-Cologne Water Quality Control Act and the
federal CWA. Such regulation may occur through the issuance of NPDES permits, the issuance or
waiver of waste discharge requirements (WDRs), or other regulatory approaches.
The goal of the SIP is to establish a standardized approach for permitting discharges of toxic
pollutants to non-ocean surface waters in a manner that promotes statewide consistency. The
SIP is a tool to be used in conjunction with watershed management approaches and, where
appropriate, the development of TMDLs to ensure that water quality standards are met and the
beneficial uses are protected.
The SIP establishes implementation provisions for priority pollutant criteria promulgated by the
EPA through the National Toxics Rule and the California Toxics Rule (CTR), and for priority
pollutant objectives established by the RWQCBs in their respective basin plans. The state must
use these criteria together with the state’s existing water quality standards when controlling
pollution in inland waters and enclosed bays and estuaries. California’s RWQCBs are currently
considering whether to include CTR standards in their Basin Plans as a streamlining measure.

Drinking Water Standards
Title 22 of the California Code of Regulations (CCR) outlines drinking water standards in the State
of California. Maximum contaminant levels (MCLs) for various contaminants are identified, and
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are made enforceable regulatory standards under the federal Safe Drinking Water Act. MCL
standards must be met by all public drinking water systems to which they apply. Primary MCLs
can be found in 22 CCR Sections 64431–64444. Specific regulations for lead and copper are in
22 CCR Section 64670 et seq. Secondary MCLs that address the taste, odor, and appearance of
drinking water are found in 22 CCR Section 64449.

California Fish and Game Code Sections 1601-1607 (Lake or Streambed Alteration Agreement
Program)
Under Sections 1601-1607 of the California Fish and Game Code, the California Department of
Fish and Game (DFG) regulates projects that affect the flow, channel, or banks of rivers, streams,
and lakes. Sections 1601 and 1603 require public agencies and private individuals, respectively,
to notify and enter into a streambed or lakebed alteration agreement with DFG before
beginning construction of a project that will have either of the following results.
•

Divert, obstruct, or change the natural flow or the bed, channel, or bank of any river, stream,
or lake.

•

Use materials from a streambed.

Section 1601 contains addition prohibitions against the disposal or deposition of debris, waste, or
other material containing crumbled, flaked, or ground pavement where it can pass into any
river, stream, or lake.
Sections 1601-1607 may apply to any work undertaken within the 100-year floodplain of any
body of water or its tributaries, including intermittent stream channels. In general, however, it is
construed as applying to work within the active floodplain and/or associated riparian habitat of
a wash, stream, or lake that provides benefit to fish and wildlife. Sections 1601-1607 typically do
not apply to drainages that lack a defined bed and banks, such as swales, or to very small
bodies of water and wetlands such as vernal pools.

Regional Water Quality Control Board, San Francisco Bay Region
The San Francisco Bay Regional Water Quality Control Board (RWQCB) regulates surface water
and groundwater quality in San Francisco Bay. The area under the RWQCB’s jurisdiction
comprises all of the San Francisco Bay segments extending to the mouth of the Sacramento-San
Joaquin Delta (Winter Island near Pittsburg). In its efforts to protect surface waters and
groundwaters of the San Francisco region, the RWQCB addresses regionwide water quality
concerns through the creation and triennial update of a Water Quality Control Plan (Basin Plan)
and adopts, monitors compliance with, and enforces waste discharge requirements and
National Pollutant Discharge Elimination System (NPDES) permits.

San Francisco Bay Regional Water Quality Control Plan (Basin Plan)
The Basin Plan is a master policy document that contains descriptions of the legal, technical,
and programmatic bases of water quality regulation in the San Francisco Bay region. This plan
describes the beneficial uses to be protected in these waterways, water quality objectives to
protect those uses, and implementation measures to make sure those objectives are achieved.
On July 17, 2007, the State Water Resources Control Board approved the Basin Plan amendment
that established new water quality objectives for mercury in the tissues of Bay fish and a TMDL for
mercury in San Francisco Bay. Also, on June 22, 2007, San Francisco Bay Regional Water Quality
Control Water Board staff released a proposed Basin Plan amendment for the incorporation of a
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TMDL for PCBs in all segments of San Francisco Bay. This TDML project for PCBs in the San
Francisco Bay is still in development and has not been approved.

National Pollutant Discharge Elimination System (NPDES)
The San Francisco Bay Area Region operates under a National Pollutant Discharge Elimination
System (NPDES) permit renewed in July 2004, which will expire in July 2009. The permit regulates
discharge or reuse of extracted and treated groundwater resulting from the cleanup of
groundwater polluted by volatile organic compounds (VOC).

Bay Conservation and Development Commission
The Bay Conservation and Development Commission (BCDC) is the federally designated state
coastal management agency for the San Francisco Bay segment of the California coastal zone.
This designation empowers the Commission to use the authority of the federal Coastal Zone
Management Act to ensure that federal projects and activities are consistent with the policies of
the San Francisco Bay Plan and state law.
The Bay Conservation and Development Commission is dedicated to the protection and
enhancement of San Francisco Bay and to the encouragement of the Bay's responsible use. The
Commission has been remarkably successful in achieving its mission. Before 1965, an average of
about 2,300 acres were being filled each year. Now only a few acres are filled annually—all for
critical water-oriented needs. Even this small loss of water area is being mitigated by opening
diked areas. As a result, the Bay is now larger than it was when BCDC was established.

LOCAL
Marin County Flood Control and Water Conservation District
The Marin County Department of Public Works/Flood Control District administers the Marin
County Stormwater Pollution Prevention Program (MCSTOPPP), a joint effort of the eleven cities,
towns, and unincorporated areas whose watersheds drain to San Francisco Bay and San Pablo
Bay. Formed in 1993, MCSTOPPP provides for the prevention of stormwater pollution, protection
of water quality in creeks and wetlands, preservation of beneficial uses of local waterways, and
compliance with state and federal regulations. Although the County and each of the cities and
towns, including Corte Madera, carry out their own stormwater pollution prevention programs,
MCSTOPPP coordinates the approaches between the individual participants, documenting for
consistency. Each municipality has adopted a stormwater ordinance to clarify its authority to
control all discharges into the municipally owned storm drain system in order to implement their
local program. Corte Madera’s Municipal Stormwater Ordinance is under Title 9 of the Town’s
Municipal Code, Chapter 9.33, Urban Runoff Pollution Prevention Ordinance. Each local
program conducts the following measures to control pollutant discharges from development
activities:
•

Develops and distributes handouts describing Best Management Practices (BMPs) for the
construction industry, which are often attached to, or placed as conditions on, building
permits.

•

Inspects and enforces requirements for construction projects to mitigate impacts to
water quality and aquatic habitat.
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•

Restricts wet weather grading and requires effective implementation and maintenance
of erosion and sediment controls.

Since May 2004, MCSTOPPP has had State Water Resources Control Board’s General Permit
coverage for Stormwater Discharges from Small Municipal Separate Storm Sewer Systems (MS4s)
under Water Quality Order No. 2003-00005-DWQ (Phase II General Permit). MCSTOPPP’s
Stormwater Management Plan – Action Plan 2010 sets forth the activities that describe its
tailored stormwater program for Marin County and is based on the EPA’s Phase II NPDES
stormwater regulations as described in the Phase II General Permit. These regulations include:
•
•
•
•
•
•

Public education and outreach on stormwater impacts.
Public involvement/participation.
Illicit discharge detection and elimination.
Construction site storm runoff control.
Post-construction stormwater management in new development and redevelopment.
Pollution prevention/good housekeeping for municipal operations.

Marin Countywide Plan
The Marin Countywide Plan is used to guide the conservation and development of Marin
County. The policies and implementing programs regarding flooding activity and water quality
conditions are applicable to the project area and are relevant for portions of the Planning Area
including the San Francisco Bay. These policy provisions include reducing toxic run-off, reducing
pathogens, sediments, and nutrient levels, avoiding erosion and sedimentation, and taking part
in water quality education.

Corte Madera Municipal Code, Title16
Ordinances addressing flooding damage prevention in the Town of Corte Madera are
contained in Chapter 16, Protection of Flood Hazard Areas, of the Town’s Municipal Code,
which establishes Corte Madera’s eligibility to participate in the National Flood Insurance
Program (NFIP). The Town requires all new buildings in Special Flood Hazard Areas (SFHA) to be
built with finished floors at least one foot above base flood elevations established by the Federal
Emergency Management Agency (FEMA). Individual development projects are required to
complete a detailed hydrologic study prior to Town issuance of development permits. These
studies aim to identify downstream areas that experience localized flooding, detailing potential
impacts that proposed projects could create on these areas, and identify both on- and off-site
mitigation measures that would be required to prevent these impacts.

Flood Control Board
In 1986 the Corte Madera Town Council established the Flood Control Board, successor to the
Flood Control Committee, which is responsible for advising the Town Council on all matters
affecting flooding and flood protection in Corte Madera. The Flood Control Board consists of up
to seven members, and board members are required to have real property interests in areas of
the Town which are subject to flooding to assure that property owners in flood areas are
adequately represented on the board. Board members are appointed for staggered terms of
two years. The board provides advice, when requested to do so by the Town Council,
concerning flooding in Corte Madera and ways to provide flood protection for the Town.
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4.8.3 IMPACTS AND MITIGATION MEASURES
STANDARDS OF SIGNIFICANCE
A hydrologic or water quality impact of the proposed Town of Corte Madera General Plan
Update would be considered significant if it would result in any of the following actions based on
the following criteria:
•

Violate any water quality standards or waste discharge requirements.

•

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

•

Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, in a manner which would result in substantial
erosion or siltation on- or off-site.

•

Create or contribute runoff water which would exceed the capacity of existing or
planned storm water drainage systems or provide substantial additional sources of
polluted runoff.

•

Otherwise substantially degrade water quality.

•

Place housing within a 100-year flood hazard area as mapped on a federal Flood
Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation map
without complying with the requirements of Title 16.

•

Place within a 100-year flood hazard area structures that would impede or redirect flood
flows.

•

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

•

Inundation by seiche, tsunami, or mudflow.

The Initial Study determined that the General Plan Update would not deplete groundwater
supplies or interfere substantially with groundwater recharge. Therefore, this issue will not be
discussed further in the DEIR. The water supply analysis is addressed in Section 4.11, Public
Services.

METHODOLOGY
The hydrology and water quality analysis is based on a review of published information, reports,
and plans regarding regional hydrology, climate, and geology. Information was obtained from
private and governmental agencies and Internet Web sites. These reports included the flood
reports prepared by the Town including the Town-Wide Storm Drainage and Flood Control StudyPhase 1 and the Master Storm Drainage Plan. Agencies consulted include the Bay Conservation
and Development Commission and the Marin County Planning Department. This impact analysis
is organized by four hydraulic categories: drainage and stormwater, flooding and floodplain
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management, water quality, and sea level rise. This analysis takes into account the proposed
land use changes of the proposed General Plan Update, as well as proposed Community Plans
in the Town of Corte Madera. The reader is referred to Section 3.0, Project Description, for the
summary of General Plan Buildout Conditions and Section 4.0, Introduction to the Analysis and
Assumptions Used, regarding development conditions in the region.

PROJECT IMPACTS AND MITIGATION MEASURES
Construction and Operational Water Quality Impacts
Impact 4.8.1

Infill development or redevelopment under the proposed General Plan
Update would include construction-related activities that could expose soil to
erosion during storm events, causing degradation of water quality. Also the
proposed General Plan Update could increase impervious surfaces, and as a
result, alter drainage patterns and increase drainage rates and runoff over
existing conditions. Runoff from urban uses may also contribute to the
degradation of water quality in the area. This is considered to be a potentially
significant impact.

Construction Water Quality Impacts
Construction associated with development under the proposed General Plan Update would
consist of grading, demolition, and vegetation removal activities that would increase soil erosion
rates on the areas proposed for infill or redevelopment. Grading operations may impact the
surface runoff by increasing the amount of silt and debris carried by runoff. Areas with
uncontrolled concentrated flow would experience loss of material within the graded areas,
potentially impacting waters outside the project area.
Additionally, refueling and parking of construction equipment and other vehicles on-site during
construction may result in oil, grease, or related pollutant leaks and spills that may discharge into
the Town’s storm drains. Improper handling, storage, or disposal of fuels and materials or
improper cleaning of machinery close to area waterways could cause water quality
degradation.
Measures included in subsequent grading plans for infill or redevelopment projects would be
required to comply with the Town’s Grading and Drainage Ordinance, as well as employ Best
Management Practices (BMPs) for the prevention of erosion and the control of loose soil and
sediment, to ensure that proposed construction does not result in the movement of unwanted
material into waters within or outside the project site. Standards of erosion control in the Town’s
Grading and Drainage Ordinance require as minimum erosion control that design and
construction shall conform to the “erosion control criteria” established by the Town Manager or
his delegated representative as presented in the Grading and Drainage Ordinance. Where
these criteria are determined to be inadequate or inappropriate, the standards of the “Manual
of Standards for Erosion and Sediment Control Measures,” latest edition, prepared by the
Association of Bay Area Governments, applies. BMPs would also be used for the treatment of
post-construction stormwater. During construction of projects in the Town, the dischargers,
through individual NPDES permits, must eliminate non-stormwater discharges to stormwater
systems, develop and implement a Storm Water Pollution Prevention Plan (SWPPP), and perform
monitoring of discharges to storm water systems.
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Operational Water Quality Impacts
Subsequent development under the proposed Town of Corte Madera General Plan would result
in infill and other development within the Town limits. Direct surface water quality impacts could
occur from the following general land use activities in the Town:
•

Residential: Maintenance of yards associated with the use of fertilizers, herbicides, and
pesticides, and motor vehicle operation and maintenance.

•

Commercial: Maintenance of landscape areas associated with the use of fertilizers,
herbicides, and pesticides, and motor vehicle operation and maintenance.

•

Recreation: Maintenance of parks associated with the use of fertilizers, herbicides, and
pesticides, and motor vehicle operation and maintenance.

Runoff typically contains oils, grease, fuel, antifreeze, and byproducts of combustion (such as
lead, cadmium, nickel, and other metals), as well as nutrients, sediments, and other pollutants.
Additionally, sizable quantities of animal waste from pets (e.g., dogs and cats) could lead to
fecal contamination of water sources. Precipitation during the early portion of the wet season
(December to April) displaces these pollutants into the stormwater runoff, resulting in high
pollutant concentrations in the initial wet weather runoff. This initial runoff, containing peak
pollutant levels, is referred to as the “first flush” of storm events. It is estimated that during the
rainy season, the first flush of heavy metals and hydrocarbons would occur during the first five
inches of seasonal rainfall.
The amount and type of runoff generated by the various projects would be greater than that
under existing conditions due to increases in impervious surfaces. There would be a
corresponding increase in urban runoff pollutants and “first flush” roadway contaminants such as
heavy metals, oil, and grease, as well as an increase in nutrients (i.e., fertilizers) and other
chemicals from landscaped areas. These constituents would result in water quality impacts to
on-site and off-site drainage flows to area waterways.
Additionally, changes from current drainage conditions may potentially result in indirect impacts
on water quality in Corte Madera Creek or the San Francisco Bay. This would be due to a
corresponding increase in urban runoff pollutants and roadway contaminants such as heavy
metals, oil, and grease, and an increase in nutrients (such as fertilizers) and other chemicals from
landscaped areas.
Potential impacts to water quality from construction and operation activities are currently
addressed through the existing requirements of the Town’s Grading and Drainage Ordinance
and individual NPDES permits. The policy provisions identified below would utilize BMPs, adopt a
set of BMPs consistent with stormwater recommendations from the State Water Resources
Control Board, support alternatives to impervious surfaces in new development, and avoid the
use of pesticides and non-organic fertilizers.

General Plan Policies and Implementation Programs
The following policy provisions are provided in the General Plan Update to address water quality.
F- 2.5

Utilize Best Management Practices (BMPs) to prevent storm water pollution from
construction-related actions.
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Implementation Program F-2.5.a: Storm Water BMPs
Adopt a set of BMPs, consistent with storm water recommendations from the
State Water Resources Control Board, for use in regulating construction and
grading activities. Coordinate with Marin County National Pollutant Discharge
Elimination System (NPDES) planning efforts.
F-3.2

Work closely with Marin County to ensure implementation of all applicable
National Pollutant Discharge Elimination System requirements relative to storm
drainage and storm water run-off.
Implementation Program F-3.2.a: Guidance Manual
Develop a Guidance Manual for the Town for application with new development
or redevelopment. This may incorporate Best Management Practices.

RCS- 9.2

Continue to address non-point source pollution and protect receiving waters from
pollutants discharged into the storm drain system by requiring Best Management
Practices.
Implementation Program RCS-9.2.a: Alternatives to Impervious Surfaces
Support alternatives to impervious surfaces in new development, redevelopment,
or public improvement projects to reduce urban runoff into drain systems, creeks
and other drainages.
Implementation Program RCS-9.2.b: Reduce Grading
Require that site designs work with natural topography and drainages to the
extent practicable to reduce the amount of grading necessary and limit
disturbance to natural water bodies and natural drainage systems.
Implementation Program RCS-9.2.c: Natural Filters
Where feasible, use vegetation to absorb and filter fertilizers, pesticides, and other
pollutants.
Implementation Program RCS-9.2.d: Proper Disposal of Pollutants
Continue to promote proper disposal of pollutants to the sanitary sewer or
hazardous waste facilities rather than to the storm drainage systems.
Implementation Program RCS-9.2.e: Compliance by Contractors
Continue to require contractors to comply with accepted stormwater pollution
prevention planning practices for all projects subject to erosion potential. Also,
continue to require the proper use, storage and disposal of on-site materials.
Implementation Program RCS-9.2.f: System Improvements
Continue to improve storm drainage performance by constructing new system
improvements to minimize the introduction of pollutants into natural systems.
Evaluate stormwater volumes when replacing undersized or otherwise
inadequate lines with larger or parallel lines.
Implementation Program RCS-9.2.g: Pesticide and Fertilizer Management
On Town property, avoid the use of pesticides and non-organic fertilizers. Ensure
that the application of pesticides on Town property is accomplished in
accordance with all applicable rules and regulations. Continue to implement the
Integrated Pest management program on Town property.
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Mitigation Measures
The following mitigation measure shall be incorporated into the Town of Corte Madera General
Plan Update.
MM 4.8.1

Continue to control pollutant discharges from municipal maintenance
activities through the implementation of the Town’s local Municipal
Stormwater Ordinance 9.33 and compliance with MCSTOPPP.

Implementation of policy provisions and mitigation measure MM 4.8.1, as well as compliance
with the Town’s Grading and Drainage Ordinance, would reduce impacts to construction and
operational water quality to a less than significant level. This impact is avoided through the use
of effective BMPs that include site preparation, runoff control, sediment retention, and other
similar features. The effectiveness of BMPs has been recognized in the California Stormwater
Quality Association, California Stormwater Best Management Practice Handbooks.

Flood Hazards
Impact 4.8.2

Implementation of the proposed General Plan Update would result in the
exposure of additional people and/or structures to potential risks from
flooding hazards and sea level rise. This is considered a significant impact.

Flooding
Portions of the Town, per the Federal Emergency Management Agency (FEMA) National Flood
Insurance Program, are located within the 100-year floodplain (see Figure 4.8-2) due to the
Town’s proximity to the San Francisco Bay and San Clemente Creek. The proposed General Plan
Update generally would continue to allow new development and redevelopment within the
Town areas designated by FEMA as Special Flood Hazard Areas, consistent with the Code of
Federal Regulations for the National Flood Insurance Program. The Town of Corte Madera
Municipal Code requires new structures and “substantial improvements” built within a FEMAdesignated Special Flood Hazard Area to meet requirements set forth under the Flood Damage
Prevention Ordinance (Chapter 16 Flood Damage Prevention, Title 16 Protection of Flood Hazard
Areas, 16.10.060).
The Town has also prepared the Town-Wide Storm Drainage and Flood Control Study which
provides recommendations for storm drainage improvements and tidal inundation
improvements, which are listed above in the setting section. The flood-related problems for
Watersheds 1, 2, 3, 4, 5, 6, 7, and 10 are primarily due to undersized storm drain pipes, poor inlet
conditions, and extreme settlement in the low-lying areas of Mariner Cove, Marina Village, and
Marin Estates and the Lucky Drive area. These subdivisions have settled to the point where they
are currently subject to tidal flooding and extensive curb and street ponding.
The improvements proposed in the Town-Wide Storm Drainage and Flood Control Study for the
areas within Watersheds 5, 6, and 7 are intended to prevent tidal flooding, eliminate curb and
street ponding, and provide a list of improvements of substandard and/or now inadequate
drainage systems throughout the watersheds. The study also provides requirement for the
proposed improvement to provide FEMA 100-year protection in a coastal setting.
The proposed Community Plan areas including the Tamalpais/Casa Buena Community Plan, the
Fifer/Tamal Vista Community Plan, the Paradise/San Clemente Community Plan, and the
increased commercial areas of the Village and Town Center would all be located within the
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100-year floodplain. The Community Plan areas would include plans for additional residential
and mixed-use development. As noted above, new development and redevelopment will be
required to meet the Town of Corte Madera Municipal Code standards for new structures and
“substantial improvements” built within a FEMA-designated Special Flood Hazard (Chapter 16
Flood Damage Prevention, Title 16 Protection of Flood Hazard Areas, 16.10.060) in order to
mitigate flood hazards.

Sea Level Rise
The implementation of the proposed General Plan Update could expose additional people
and/or structures to the hazards associated with sea level rise. The hazards associated with sea
level rise include inundation, increased flooding, and loss of natural wetland habitat.
Additionally, reports indicate that if the San Francisco Bay rises by 30 cm (11.8 inch), the 100-year
storm surge-induced flood event would be shifted to occur once every 10 years (BCDC, 2007).
The areas within the Town that are located with the FEMA 100-year floodplain are depicted in
Figure 4.8-2. Also, areas located within the lower watersheds of the Town including the
subdivisions of Mariner Cove, Marina Village, and Marin Estates are already experiencing tidal
inundation from settlement. These areas could experience more severe tidal inundation and
flooding associated with sea level rise.
Additionally, with increased flood event and tidal inundation, Corte Madera could experience
loss of valuable real estate, critical public infrastructure, and natural resources (see Figure 4.8-4).
Figure 4.8-4 illustrates an impact scenario in which sea level rises one meter by the year 2100. This
figure indicates that the Community Plan areas including the Tamalpais/Casa Buena
Community Plan, the Fifer/Tamal Vista Community Plan, the Paradise/San Clemente Community
Plan, and the increased commercial areas of the Village and Town Center would all be located
in areas subject to inundation and flooding from sea level rise. The Community Plan areas would
include plans for additional residential and mixed-use development.
The proposed improvement in the Town-Wide Storm Drainage and Flood Control Study would
improve tidal inundation problems and flooding hazards associated with future sea level rise for
the proposed Community Plan areas and the lower watershed areas.

Drainage
The proposed infill and redevelopment within the Town would have stormwater conveyed into
the existing stormwater infrastructure of the Town. The Town of Corte Madera storm drainage
infrastructure is divided into a series of ten separate watersheds for the management of
stormwater runoff in the Town (see Figure 4.8-3). The watersheds drain via local pump stations
and/or the storm drainage network to San Clemente Creek, Corte Madera Creek, or directly to
the adjacent wetlands of the San Francisco Bay. The storm drainage system in the Town of Corte
Madera can often cause ponding of rainwater in various places on streets and driveways where
the areas are lower than the nearest storm drains due to a lack of gradient (Jadkowski, 2007).
Additionally, increased ponding is expected to increase as settlement continues in low-lying
areas. The rates of settlement within the low-lying communities of Mariner Cove, Marina Village,
and Marin Estates are described in Section 4.7, Geology and Soils. However, the stormwater
infrastructure has adequate capacity to support any future development within the Town
(Jadkowski, 2007).
The proposed improvement from the Town-Wide Storm Drainage and Flood Control Study for
stormwater drainage and tidal inundation and the policy provisions identified below would
improve the flooding and drainage conditions within the Town.
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General Plan Policies and Implementation Programs
The following policy provisions are proposed in the General Plan Update to address flooding and
drainage.
F-1.1

Develop and maintain an ongoing planning process that shall be the basis for
flood control projects and managing development in flood prone areas of the
community.
Implementation Program F-1.1.a: Master Plan
Develop a comprehensive Storm Drainage Master Plan. The Master Plan will
identify preferred options and long-range solutions for reducing flood hazards.
The Master Plan will recommend policies for areas that are subject to flooding,
but are not within the FEMA 100-year flood zone, and will recommend projects
that will provide “100 year” protection for areas within the FEMA flood zone. The
Master Plan will also study the existing informal drainage system to assess areas
that are deficient in providing flood and drainage control.
Implementation Program F-1.1.b: Master Plan Updates
Periodically update the Storm Drainage Master Plan.
Implementation Program F-1.1.c: Flood Control Ordinance
Update Chapter 16 of the Municipal Code, “Protection of Flood Hazard Areas” as
necessary to implement the Storm Drainage Master Plan and recommended
FEMA revisions.

F-1.2

Continue to budget Capital Improvement Funds for flood control improvements
as one of the Town’s highest priorities after the protection of life.
Implementation Program F-1.2.a: Capital Improvement Budget
Prepare annual budget requests to implement priorities and projects identified in
the Storm Drainage Master Plan.

F-1.3

Work with FEMA to periodically update the Town’s FEMA flood maps.
Implementation Program F-1.3.a: FEMA Maps
Utilize FEMA’s Cooperating Technical Partners Program to update the Town’s
Flood Insurance Rate Maps.

F-1.4

Use local plans and groups to help identify flooding hazards and mitigation
options.
Implementation Program F-1.4.a: Flood Control Board
Continue to utilize the services of the Town’s Flood Control Board to advise the
Town Council on the provision of flood control protection and stormwater
management for Corte Madera. The Town’s Flood Control Board shall
incorporate the latest climate change science in order to advise the Town
Council, including research from the California Environmental Protection Agency
and California Energy Commission.
Implementation Program F-1.4.b: Implementation of Hazard Plan
Complete and implement provisions of a Local Hazard Mitigation Plan, consistent
with the requirements of FEMA.
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F-2.1

Require new development and redevelopment in areas subject to flooding to
minimize or eliminate flooding hazards.
Implementation Program F-2.1.a: 100-Year Flood Protection
Continue to review new development and remodeling proposals in areas subject
to flooding for compliance with Chapter 16, Flood Damage Prevention, of the
Municipal Code. Require improvements that provide a minimum flood protection
level equal to a 100-year storm event.
Implementation Program F-2.1.b: Reduce Flood Hazards
Require individual development projects located in areas subject to flooding to
reduce or alleviate flood hazard conditions through preparation of hydrological
studies and incorporation of mitigation measures. Individual development project
mitigation shall demonstrate, through qualified engineering analyses, that no
adverse flooding impacts are created by development on upstream and
downstream properties in the project vicinity. Compliance requirements shall be
consistent with those prescribed in Chapter 16 (Flood Damage Prevention) of the
Municipal Code.

F-2.2

Require construction of storm drainage facilities and low impact development
(LID) techniques for new development.
Implementation Program F-2.2.a: Drainage Improvements
As a condition of approval for new development and redevelopment of existing
sites, require stormwater detention or retention facilities (on- or off-site), if
necessary, to prevent flooding due to run-off or where existing storm drainage
facilities are unable to accommodate increased storm water drainage.

F-2.3

Continue to implement flood hazard mitigation measures for San Clemente
Creek and other areas subject to flooding.
Implementation Program F-2.3.a: Infrastructure Improvements
Employ dredging, construct upgrades to drainage infrastructure and continue
maintenance activities as a collective program solution to flooding problems in
the San Clemente Creek area and other areas subject to flooding.

F-2.4

Allow the use of flood control and prevention measures for individual
development applications where determined to be feasible and supported by
qualified engineering documentation.
Implementation Program F-2.4.a: Flood Control Alternatives
Review development applications for appropriate engineering measures to
mitigate flood hazards.

F-4.1

Aggressively pursue sources of State and Federal funding.
Implementation Program F-4.1.a: Flood Control Funding
Town staff, working with Marin County, will regularly pursue funding for flood
control and storm drainage improvement and maintenance activities, such as
upgrades or repairs to pump stations.
Implementation Program F-4.1.b: Disaster Management Act
Coordinate flood hazard mitigation efforts with Marin County to seek compliance
with the Disaster Management Act 2000 to ensure eligibility for funding through
FEMA grant programs.
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F-4.3

Ensure adequate provision of storm drainage facilities within the Town.
Implementation Program F-4.3.a: Storm Drainage Upgrades
Review plans for new development or redevelopment of existing sites to ensure
necessary upgrades are provided to the Town’s storm drainage system.
Implementation Program F-4.3.b: Maintain Drainage
Maintain the integrity and viability of drainage courses for their intended purpose.
Implementation Program F-4.3.c: Permeable Paving
When feasible, promote the use of permeable paving or similar improvements in
constructing patios, walkways, paths, driveways, and parking areas as a means
of increasing natural percolation while reducing impacts to the Town’s storm
drainage system.

F-4.4

All development shall be required to construct and dedicate to the Town
necessary infrastructure improvements to support proposed projects.
Implementation Program F-4.4.a: Improvement Dedications
Require offers of dedication for public storm drainage improvements when built
by private developers.

PSH-2.1

Establish and maintain an effective emergency response program that
anticipates the potential for disasters.
Implementation Program PSH-2.1.a: Implement Town Emergency Plan
Continue to implement consolidated emergency response programs and plans
for fire, flooding, seismic and other potential hazard events contained in the Town
Emergency Response Plan. The Plan shall be shared among Town departments,
emergency response providers and support groups.
Implementation Program PSH-2.1.b: Community-Based Disaster Plan
Continue to involve community-based disaster response planning that involves
local businesses and neighborhoods.
Implementation Program PSH-2.1.c: Emergency Response Plan
Regularly update and publicize the Town’s Emergency Response Plan to include
evacuation routes, emergency connectors, and emergency shelters in
conformance with state guidelines through the Library, Town website, local radio
and other community outreach sources.
Implementation Program PHS-2.1.d: Emergency Drills
Hold regular (at least one per year) emergency preparedness drills, and include
the services of the Community Emergency Response (CERT) Training, Marin OES
and related emergency services agencies and groups.
Implementation Program PSH-2.1.e: Natural Hazards Awareness
Promote awareness and caution among residents regarding possible natural
hazards, including landslides, earthquakes, flooding, and fire hazards through a
publicized disaster plan.

RCS-8.4

Work toward integrated management of tidal areas and drainages within the
Town limits.
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Implementation Program RCS.8.4.a: Drainage Management
As part of the review of discretionary applications, identify the overlapping
governmental jurisdictions of existing marsh and tidal areas, including flood flow
management areas, and design management approaches that limit
maintenance requirements by integrating effective natural components of tidal
and drainage systems.

Mitigation Measures
The following mitigation measures shall be incorporated into the Town of Corte Madera General
Plan as policy and implementation programs under Goal PSH-1 in the Flood and Flood Plain
Management Element.
MM 4.8.2a

The Town of Corte Madera shall work with BCDC to implement strategies to
adapt to Bay-related impacts of climate change. The Town shall work with
BCDC to develop a vulnerability analyses for its shoreline and to address
shoreline management issues that cross jurisdictional boundaries.

MM 4.8.2b

The Town will continue to implement the Municipal Code flood protection
standards for development within a FEMA-designated Special Flood Hazard
Area and will coordinate with FEMA and other agencies in the evaluation and
mitigation of future flooding hazards that may occur as a result of sea level
rise.

MM 4.8.2c

The Town shall pursue funding for adequate protection from sea level rise and
continued subsidence and construction in areas threatened by sea level rise
and/or settlement.

Implementation of the above policy provisions and their associated implementation programs
and mitigation measures would help to reduce flood, tidal inundation, sea level rise, and
drainage impacts in Corte Madera. Refer to Section 4.10, Biology, for the discussion of the
impact of the potential flood improvement on natural resources along the Bay including
wetland, marshlands, and baylands.
Policy provisions for flooding and tidal inundation would require new development and
“substantial improvements” proposals in areas subject to flooding to provide a minimum flood
protection equal to a 100-year storm event, aggressively pursue sources of state and federal
funding, and establish and maintain an effective emergency response program that anticipates
the potential for disasters. Policy provisions for drainage would require construction of storm
drainage facilities for new development and regularly pursue funding for flood control and storm
drainage improvement and maintenance activities.
Thus, implementation of the above proposed General Plan Update policy provisions, mitigation
measures and continued implementation of Municipal Code standards for flood protection
would reduce this impact to less than significant.

4.8.4 CUMULATIVE SETTING, IMPACTS, AND MITIGATION MEASURES
CUMULATIVE SETTING
The cumulative setting consists of the Corte Madera Creek watershed, the San Clemente Creek
watershed, and the San Francisco Bay. Additionally, the cumulative setting includes anticipated
development described in Table 4.0-1 for the Cities of Larkspur and Mill Valley and the Town of
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Tiburon that would contribute to cumulative water resource impacts. In addition, the cumulative
analysis takes into account current surface water quality associated with Corte Madera Creek
and San Francisco Bay.

CUMULATIVE IMPACTS AND MITIGATION MEASURES
Cumulative Water Quality Impacts
Impact 4.8.3

Land uses and growth under the proposed General Plan Update, in
combination with current land uses in the surrounding Cities of Larkspur and
Mill Valley and the Town of Tiburon and land use activities and development
of the cities and other agencies in the County, could introduce additional
non-point source pollutants to surface waters. This impact would be
cumulatively considerable.

As described under Impact 4.8.1, subsequent infill and redevelopment proposed in the General
Plan Update could contribute to water quality degradation from construction, operation, and
alteration of drainage patterns. Cumulative development in the Cities of Mill Valley and Larkspur
and the Town of Tiburon could result in cumulative water quality impacts, due to their adjacent
location to the San Francisco Bay and Corte Madera Creek.
All future development projects listed in Table 4.0-1 in the Town of Corte Madera would be
required to comply with the Town’s Grading and Drainage Ordinance, as well as employ Best
Management Practices (BMPs) for the prevention of erosion and the control of loose soil and
sediment. Standards of erosion control in the Town’s Grading and Drainage Ordinance require
as minimum erosion control that design and construction shall conform to the “erosion control
criteria” established by the Town Manager or his delegated representative as presented in the
Grading and Drainage Ordinance. Where these criteria are determined to be inadequate or
inappropriate, the standards of the “Manual of Standards for Erosion and Sediment Control
Measures,” latest edition, prepared by the Association of Bay Area Governments, shall apply.
BMPs would also be used for the treatment of post-construction stormwater. During construction
of projects in the Town, the dischargers, through individual NPDES permits, must eliminate nonstormwater discharges to stormwater systems, develop and implement a Storm Water Pollution
Prevention Plan (SWPPP), and perform monitoring of discharges to stormwater systems.
Potential impacts to water quality from construction and operation activities are addressed by
the existing requirements of the Town’s Grading and Drainage Ordinance and individual NPDES
permits. The policy provisions identified below would utilize BMPs, adopt a set of BMPs consistent
with stormwater recommendations from the State Water Resources Control Board, and work
with Marin County to ensure implementation of all applicable National Pollutant Discharge
Elimination System requirements.

General Plan Policies and Implementation Programs
The following policy provisions are proposed in the General Plan Update to address water
quality:
F-2.5

Utilize Best Management Practices (BMPs) to prevent stormwater pollution from
construction-related actions.
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Implementation Program F-2.5.a: Storm Water BMPs
Adopt a set of BMPs, consistent with storm water recommendations from the
State Water Resources Control Board, for use in regulating construction and
grading activities. Coordinate with Marin County National Pollutant Discharge
Elimination System (NPDES) planning efforts.
F-3.2

Work closely with Marin County to ensure implementation of all applicable
National Pollutant Discharge Elimination System requirements relative to storm
drainage and storm water run-off.
Implementation Program F-3.2.a: Guidance Manual
Develop a Guidance Manual for the Town for application with new development
or redevelopment. This may incorporate Best Management Practices.

RCS-9

Protect, restore and enhance the quality of surface and groundwater resources
to meet the needs of all beneficial uses.
Implementation Program RCS-9.1.a: Countywide Stormwater Program
Continue to participate in the countywide stormwater program and comply with
its performance standards.
Implementation Program RCS-9.1.b: Stormwater Runoff Measures
Continue to incorporate measures for stormwater runoff
management in construction sites.

RCS- 9.2

control

and

Continue to address non-point source pollution and protect receiving waters from
pollutants discharged into the storm drain system by requiring Best Management
Practices.
Implementation Program RCS-9.2.a: Alternatives to Impervious Surfaces
Support alternatives to impervious surfaces in new development, redevelopment,
or public improvement projects to reduce urban runoff into drain systems, creeks
and other drainages.
Implementation Program RCS-9.2.b: Reduce Grading
Require that site designs work with natural topography and drainages to the
extent practicable to reduce the amount of grading necessary and limit
disturbance to natural water bodies and natural drainage systems.
Implementation Program RCS-9.2.c: Natural Filters
Where feasible, use vegetation to absorb and filter fertilizers, pesticides, and other
pollutants.
Implementation Program RCS-9.2.d: Proper Disposal of Pollutants
Continue to promote proper disposal of pollutants to the sanitary sewer or
hazardous waste facilities rather than to the storm drainage systems.
Implementation Program RCS-9.2.e: Compliance by Contractors
Continue to require contractors to comply with accepted stormwater pollution
prevention planning practices for all projects subject to erosion potential. Also,
continue to require the proper use, storage and disposal of on-site materials.
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Implementation Program RCS-9.2.f: System Improvements
Continue to improve storm drainage performance by constructing new system
improvements to minimize the introduction of pollutants into natural systems.
Evaluate stormwater volumes when replacing undersized or otherwise
inadequate lines with larger or parallel lines.
Implementation Program RCS-9.2.g: Pesticide and Fertilizer Management
On Town property, avoid the use of pesticides and non-organic fertilizers. Ensure
that the application of pesticides on Town property is accomplished in
accordance with all applicable rules and regulations. Continue to implement the
Integrated Pest management program on Town property.

Mitigation Measures
Implementation of policy provisions and mitigation measures under mitigation measure MM
4.8.1, as well as compliance with the Town’s Grading and Drainage Ordinance would reduce
the Town’s contribution to cumulative water quality impact to a less than cumulatively
considerable level. This impact is mitigated through the use of effective BMPs that include site
preparation, runoff control, sediment retention, and other similar features. The effectiveness of
BMPs has been recognized in the California Stormwater Quality Association, California
Stormwater Best Management Practice Handbooks.

Cumulative Flood Hazards
Impact 4.8.4

Implementation of the proposed General Plan Update could increase
impervious surfaces and alter drainage conditions and rates in the Planning
Area, which could contribute to cumulative flood conditions in the Corte
Madera Creek and San Clemente Creek. This impact is considered
cumulatively considerable.

The implementation of the General Plan Update would result in infill/redevelopment within areas
of the Town that are located within the 100-year floodplain. Additionally, the infill/
redevelopment associated with the proposed General Plan Update in combination with future
development in adjacent cities within the watersheds could expose future residences and
structures to flood hazards. As noted above, new development and redevelopment will be
required to meet the Town of Corte Madera Municipal Code standards for new structures and
“substantial improvements” built within a FEMA-designated Special Flood Hazard (Chapter 16
Flood Damage Prevention, Title 16 Protection of Flood Hazard Areas, 16.10.060) in order to
mitigate flood hazards.

General Plan Policies and Implementation Programs
The following policy provisions are proposed in the General Plan Update to address flooding and
drainage.
F-1.1

Develop and maintain an ongoing planning process that shall be the basis for
flood control projects and managing development in flood prone areas of the
community.
Implementation Program F-1.1.a: Master Plan
Develop a comprehensive Storm Drainage Master Plan. The Master Plan will
identify preferred options and long-range solutions for reducing flood hazards.
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The Master Plan will recommend policies for areas that are subject to flooding,
but are not within the FEMA 100-year flood zone, and will recommend projects
that will provide “100 year” protection for areas within the FEMA flood zone. The
Master Plan will also study the existing informal drainage system to assess areas
that are deficient in providing flood and drainage control.
Implementation Program F-1.1.b: Master Plan Updates
Periodically update the Storm Drainage Master Plan.
Implementation Program F-1.1.c: Flood Control Ordinance
Update Chapter 16 of the Municipal Code, “Protection of Flood Hazard Areas” as
necessary to implement the Storm Drainage Master Plan and recommended
FEMA revisions.
F-1.2

Continue to budget Capital Improvement Funds for flood control improvements
as one of the Town’s highest priorities after the protection of life.
Implementation Program F-1.2.a: Capital Improvement Budget
Prepare annual budget requests to implement priorities and projects identified in
the Storm Drainage Master Plan.

F-1.3

Work with FEMA to periodically update the Town’s FEMA flood maps.
Implementation Program F-1.3.a: FEMA Maps
Utilize FEMA’s Cooperating Technical Partners Program to update the Town’s
Flood Insurance Rate Maps.

F-1.4

Use local plans and groups to help identify flooding hazards and mitigation
options.
Implementation Program F-1.4.a: Flood Control Board
Continue to utilize the services of the Town’s Flood Control Board to advise the
Town Council on the provision of flood control protection and stormwater
management for Corte Madera. The Town’s Flood Control Board shall
incorporate the latest climate change science in order to advise the Town
Council, including research from the California Environmental Protection Agency
and California Energy Commission.
Implementation Program F-1.4.b: Implementation of Hazard Plan
Complete and implement provisions of a Local Hazard Mitigation Plan, consistent
with the requirements of FEMA.

F-2.1

Require new development and redevelopment in areas subject to flooding to
minimize or eliminate flooding hazards.
Implementation Program F-2.1.a: 100-Year Flood Protection
Continue to review new development and remodeling proposals in areas subject
to flooding for compliance with Chapter 16, Flood Damage Prevention, of the
Municipal Code. Require improvements that provide a minimum flood protection
level equal to a 100-year storm event.
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Implementation Program F-2.1.b: Reduce Flood Hazards
Require individual development projects located in areas subject to flooding to
reduce or alleviate flood hazard conditions through preparation of hydrological
studies and incorporation of mitigation measures. Individual development project
mitigation shall demonstrate, through qualified engineering analyses, that no
adverse flooding impacts are created by development on upstream and
downstream properties in the project vicinity. Compliance requirements shall be
consistent with those prescribed in Chapter 16 (Flood Damage Prevention) of the
Municipal Code.
F-2.2

Require construction of storm drainage facilities and low impact development
(LID) techniques for new development.
Implementation Program F-2.2.a: Drainage Improvements
As a condition of approval for new development and redevelopment of existing
sites, require stormwater detention or retention facilities (on- or off-site), if
necessary, to prevent flooding due to run-off or where existing storm drainage
facilities are unable to accommodate increased storm water drainage.

F-2.3

Continue to implement flood hazard mitigation measures for San Clemente
Creek and other areas subject to flooding.
Implementation Program F-2.3.a: Infrastructure Improvements
Employ dredging, construct upgrades to drainage infrastructure and continue
maintenance activities as a collective program solution to flooding problems in
the San Clemente Creek area and other areas subject to flooding.

F-2.4

Allow the use of flood control and prevention measures for individual
development applications where determined to be feasible and supported by
qualified engineering documentation.
Implementation Program F-2.4.a: Flood Control Alternatives
Review development applications for appropriate engineering measures to
mitigate flood hazards.

F-3.2

Work closely with Marin County to ensure implementation of all applicable
National Pollutant Discharge Elimination System requirements relative to storm
drainage and storm water run-off.
Implementation Program F-3.2.a: Guidance Manual
Develop a Guidance Manual for the Town for application with new development
or redevelopment. This may incorporate Best Management Practices.

F-4.1

Aggressively pursue sources of State and Federal funding.
Implementation Program F-4.1.a: Flood Control Funding
Town staff, working with Marin County, will regularly pursue funding for flood
control and storm drainage improvement and maintenance activities, such as
upgrades or repairs to pump stations.
Implementation Program F-4.1.b: Disaster Management Act
Coordinate flood hazard mitigation efforts with Marin County to seek compliance
with the Disaster Management Act 2000 to ensure eligibility for funding through
FEMA grant programs.
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F-4.3

Ensure adequate provision of storm drainage facilities within the Town.
Implementation Program F-4.3.a: Storm Drainage Upgrades
Review plans for new development or redevelopment of existing sites to ensure
necessary upgrades are provided to the Town’s storm drainage system.
Implementation Program F-4.3.b: Maintain Drainage
Maintain the integrity and viability of drainage courses for their intended purpose.
Implementation Program F-4.3.c: Permeable Paving
When feasible, promote the use of permeable paving or similar improvements in
constructing patios, walkways, paths, driveways, and parking areas as a means
of increasing natural percolation while reducing impacts to the Town’s storm
drainage system.

F-4.4

All development shall be required to construct and dedicate to the Town
necessary infrastructure improvements to support proposed projects.
Implementation Program F-4.4.a: Improvement Dedications
Require offers of dedication for public storm drainage improvements when built
by private developers.

PSH-2.1

Establish and maintain an effective emergency response program that
anticipates the potential for disasters.
Implementation Program PSH-2.1.a: Implement Town Emergency Plan
Continue to implement consolidated emergency response programs and plans
for fire, flooding, seismic and other potential hazard events contained in the Town
Emergency Response Plan. The Plan shall be shared among Town departments,
emergency response providers and support groups.
Implementation Program PSH-2.1.b: Community-Based Disaster Plan
Continue to involve community-based disaster response planning that involves
local businesses and neighborhoods.
Implementation Program PSH-2.1.c: Emergency Response Plan
Regularly update and publicize the Town’s Emergency Response Plan to include
evacuation routes, emergency connectors, and emergency shelters in
conformance with state guidelines through the Library, Town website, local radio
and other community outreach sources.
Implementation Program PHS-2.1.d: Emergency Drills
Hold regular (at least one per year) emergency preparedness drills, and include
the services of the Community Emergency Response (CERT) Training, Marin OES
and related emergency services agencies and groups.
Implementation Program PSH-2.1.e: Natural Hazards Awareness
Promote awareness and caution among residents regarding possible natural
hazards, including landslides, earthquakes, flooding, and fire hazards through a
publicized disaster plan.

RCS-8.4

Work toward integrated management of tidal areas and drainages within the
Town limits.
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Implementation Program RCS.8.4.a: Drainage Management
As part of the review of discretionary applications, identify the overlapping
governmental jurisdictions of existing marsh and tidal areas, including flood flow
management areas, and design management approaches that limit
maintenance requirements by integrating effective natural components of tidal
and drainage systems.
Implementation Program PR-3.1.e: Drainage and Erosion Control
Construct or enhance trails to provide for proper drainage and erosion control.
Trail projects shall be included in the CIP Budget based on the availability of
finances, as determined by the Town Council.

Mitigation Measures
Implementation of above policy provisions and their associated implementation programs and
mitigation measures from Impact 4.8.2 would help to reduce flood, tidal inundation, sea level
rise, and drainage impacts in the Town. The proposed policy provisions for flooding and tidal
inundation would require new development and remodeling proposals in areas subject to
flooding to provide a minimum flood protection level equal to a 100-year storm event,
aggressively pursue sources of state and federal funding, and establish and maintain an
effective emergency response program that anticipates the potential for disasters. Thus,
implementation of the above proposed General Plan Update policy provisions and mitigation
measures and continued implementation of Municipal Code standards for flood protection
would reduce this impact to less than cumulatively considerable.
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