A Narrative Description of
San Anselmo’s Flood Hazard
(Copied from the draft
2015 Hazard Mitigation
Plan)

Town of San Anselmo
FEMA Flood Zones

Description
The Town of San Anselmo is subject to periodic flooding from San Anselmo and Sleepy Hollow Creeks.
The low-lying areas of San Anselmo and its neighboring communities have experienced widespread
flooding throughout history as creeks overflow their banks. The most recent event was the disastrous
New Year’s Eve Flood of 2005. Ross Valley Flood Control Program’s 2007 Capital Improvement Plan （
MCDPW）, completed by Stetson Engineers Inc. describes the San Anselmo flooding hazard:
Ross Valley is naturally prone to flooding by its location, geologic and geomorphic setting: rainfall can
be intense, soils are shallow with limited absorption capacity, slopes are steep, stream channels are
entrenched and in many places narrow with relatively little storage capacity. The watershed has been
altered from its natural condition and many sections of creeks and streams have been placed in
culverts and the natural pattern of runoff has been changed.
During prolonged and heavy storms the watershed can become saturated. If rainfall is sufficiently
intense, heavy runoff can result in high flows exceeding the capacity of the creek in places where
conveyance is constrained. Floodwaters escape the creek capacity and breach the creek bank in
downtown San Anselmo.
‘Localized’ flooding also occurs in many places in San Anselmo and is exacerbated where the storm
water drainage network has inadequate capacity for peak flows or is blocked from sediment, debris, or
vegetation. Localized flooding is characterized by excessive ponding in the street, and overflow onto
lower-lying residential properties even during 5-year storm events. Localized flooding can occur within
or outside of the FEMA designated floodplain. One example of localized flooding within the floodplain is
Bolinas Avenue, on the border with the Town of Ross. Because the historic flow path has been
severed, ponding occurs in the street during most large storms. When regional flooding occurs water
flows down San Anselmo Avenue and connects to Bolinas and Shady Lane.
Severe winter storms can also be accompanied by hazards and destruction resulting from high winds.
High winds knock down limbs or entire trees which subsequently damage power and utility lines,
buildings, block streets, and even pose a direct risk to human safety.
Location
The flood-prone areas in the Town of San Anselmo are west of Sir Francis Drake near downtown, and
along Sleepy Hollow Creek from the confluence upstream to the Fire Station #20. Main breakout
points are where man-made obstructions, such as retaining walls, bridges, and buildings obstruct the
flow of water.
During the 2005/2006 flood, five consecutive bridges were overtopped along Sleepy Hollow Creek. This
includes Sir Francis Drake Boulevard, Mountain View, Morningside, Broadmoor, and Arroyo Ave.
Flooding occurs around Saunders Avenue and downstream of there where Sleepy Hollow Creek meets
the mainstem.

The deepest and most widespread flooding occurs in the area around downtown San Anselmo. At its
upstream extent, floodwater jumps the bank at Nokomis and Madrone Avenues and heads through
properties and towards Sycamore Ave. As San Anselmo Creek enters downtown San Anselmo it is
constricted by the series of Building Bridges downstream of Bridge Avenue. The creek’s capacity here is
approximately 2,800 cubic feet per second (cfs), which is approximately the discharge of the 20 percentannual chance flood (i.e., 5-year flood). When discharge exceeds this capacity, floodwaters overtop and
escape the banks of the creek, flooding the downtown business and residential district. During large
floods these floodwaters eventually reach the floodplain in Ross where they continue to flow through the
downtown business and residential district there before continuing farther downstream through the
community of Kentfield. Floodwaters return to the channel near the College of Marin in lower Kentfield.
Through San Anselmo’s participation in the National Flood Insurance Program, FEMA provides and
maintains detailed Flood Insurance Rate Maps (FIRMs) of the area. The most recent FIRM update
occurred in 2014. These new maps include:


The 100-year floodplain, also called the Special Flood Hazard Area (SFHA) or A zone



The 500-year floodplain, or X zone



The regulatory floodway, which delineates areas of fast-moving floodwater



Base Flood Elevations, which indicate the water surface elevation during the 100-year flood
FEMA flood maps are best viewed on the County GIS website marinmap.org but are also included as
figures at the bottom of this document.
Severe winter storms have the potential to be hazardous all over Town because trees, power lines, roads,
and buildings are evenly distributed. Regional topography plays a role in wind speeds and precipitation
amounts. While San Anselmo generally enjoys its warm sunny weather because of its relationship to
Mount Tamalpais, the mountain does not seem to diminish the impact of severe storms. The higher west
side of Ross Valley generally receives more precipitation and subsequent runoff due to the orographic
effect, however every storm seems to be different, and precipitation amounts can vary greatly between
gauges just a few miles apart.

Extent
Floods in the Town of San Anselmo develop rapidly, generally within 24 to 36 hours after the
beginning of the flood-producing storm, but are short in duration. Flood conditions usually subside
within 24 hours. In 1982, flood depths of 4 feet were reported in Town.
Floods in San Anselmo usually occur during large storm events. High winds and mudslides compound
the flood problems. A U.S. Geological Survey report noted that the total storm damage was far greater
than flood damage during the flood of 1982. （USGS，1989）
Typical winter peak discharges have been measured below 3,500 cubic feet per second (cfs). The two
most severe floods occurred in the winters of 1982 and 2005, with peak discharges of approximately
7,200 cfs and 6,800 cfs, respectively.

Previous occurrences
There is a long history of flooding in San Anselmo. The two most severe foods occurred in the winters of
1982 and 2005. Prior to establishment of the USGS stream flow gauging station in Ross on Corte
Madera Creek in February 1951, flooding was reported in calendar years 1914, 1925, 1937, and 1942.
Since the Ross gage has been in operation, flood flows have been recorded in 1951, 1955, 1958, 1967,
1969, 1970, 1982, 1983, 1986, 1994 (flooding was reported, but the stream flow gage was not in
operation), and 2005. See the following San Anselmo Historical Museum web page for more information
about the history of flooding here:
http://sananselmohistory.org/articles/flooding/
The flood in December 2005 - January 2006, was a federally declared disaster DR-1628. Seven inches of
rain fell on the Ross Valley Watershed in the two weeks prior to the 2005 flood. Because of this nearsaturated condition, the earth had little or no capacity to absorb storm water on December 31, 2005. At
2:00 am on December 31, 2005, Corte Madera Creek was already at flood stage of 19 feet. The strongest
part of the storm occurred from 3:00 am to 6:00 am. Flood waters topped the banks at Ross and San
Anselmo at the same time. The flood crested at 22.5 feet, 3.5 feet above flood stage at Ross.
Typically, documentation of severe winter storms only exists when accompanied by flood events, so we

do not have a good record of severe winter storm occurrence. The current Public Works Director was
traumatized on March 27, 2011 when approximately 5 inches of rain fell within a 50 minute period,
resulting in 5 simultaneous landslides and localized flooding all over Town.

Probability of future events
Due to the nature of flooding in Ross Valley, future flooding in San Anselmo is probable and will remain
so until we have removed or reconstructed the bridges and buildings that restrict in-channel flow as
outlined in the Flood Control District’s Capital Improvement Plan. According to the flood frequency
graphs and inundation maps, there is roughly a one-in-ten chance of water rising beyond the creek
banks in a given year （MCDPW）.
There is every reason to believe future episodes of severe weather will occur with the same or greater
probability as currently exists. Climate change science indicates that the severe weather will most likely
increase.
Assessment of Town Vulnerability
FEMA’s new flood maps for San Anselmo clearly quantify the flood risks in Town and leave no doubt
about our vulnerability. Severe winter storms tend to cause a lot of relatively minor problems all over
Town. This means that the Town vulnerability depends on how effectively different factions of the
community and emergency services can respond. San Anselmo residents and staff pay close attention
to storm predictions, which have recently become more integrated with social media.

Floods result in loss of property, health and safety hazards, disruption of commercial and governmental
services, expenditures for flood recovery, and impairment of the tax base, all of which adversely affect
the public health, safety and general welfare. Most flood losses are caused by structures that are
inadequately elevated, flood proofed, or protected from flood damage. Sites along the creek may have
issues with bank erosion.
Health and safety may be protected by alerting residents in advance of a flood hazard. There is a
stream gauge in Town that allows the Town to monitor when flooding is imminent. By monitoring the
creek gauge, the Town may warn residents through the Town email system when severe storms are
expected and when flood warnings are issued. The Town may alert residents of a flood by using an air
horn at the fire house. The Town would send recorded emergency announcements by phone to
subscribers in the Telephone Emergency Notification System (TENS). Although no deaths from flooding
have been reported in the last 30-40 years, drowning is the number one cause of flood deaths.
Currents can be deceptive, and only six inches of moving water can knock a person off of their feet.
Mud on surfaces creates a slipping hazard. Persons may attempt to drive through flooded areas and
drown. Power lines and electrical wires may create electrocution hazards and electrical current can
travel through water.
When electrical communication is down, the Town cannot warn residents of flood hazards through
emails and telephones that work on electricity.
Flood waters are powerful and may pick up and carry large and small debris, including broken glass and
sharp objects. Debris may contribute to flooding where the debris blocks streams or storm drains.
In addition to debris, flood waters may carry hazardous and toxic materials, including raw sewage,
animal wastes, oil, gasoline, solvents, and chemicals. During the peak of the 2005 flood, four of the
five pumps at the Ross Valley Sanitary District’s Kentfield pumping station (which pumps the sewage
to a treatment plant) unexpectedly shut down for 3 1/2 hours. Approximately 5,100,000 gallons of
sewage contaminated storm water may have contaminated areas in the Ross Valley, including
schools, parks and other public places.16 However, due to heavy rains associated with flooding events,
hazardous and toxic materials may be diluted.
Mold and mildew from flood damaged materials also present a significant health hazard. Therefore
cleanup and incentives for proper repairs are important.
Critical facilities and infrastructure
Several critical facilities are located within the SFHA. San Anselmo Town Hall, including the Council
Chambers and Police Station, is designated the Emergency Operations Center and is located downtown
amidst the floodplain. Both fire stations in Town are also located within the flood zone. Fire Station 19
and Town Hall are both equipped with engineered ‘dry’ floodproofing and barriers, however during a
major flood these locations would be inaccessible.
The San Anselmo fire station, police station, Ross Valley Paramedic ambulance and administrative

offices are all located adjacent to Corte Madera Creek and within the special flood hazard area. The
personnel move vehicles and necessary equipment to higher elevations when a flood is imminent.
During major flooding events, the main Town thoroughfares are inaccessible and the Town is bisected
by the flood waters.

Medical facilities are located outside of the San Anselmo Town limits but may be inaccessible for some
residents due to impassible roads.
Economy and tax base
San Anselmo floods have a devastating impact on the downtown business. Businesses, many of whom
do not own the structures and may not be aware of the extent of the flood problem, lose inventory
and must close their doors during and after flood events, if they return to business at all.
The Town receives the majority of revenue from the residential tax base and not from
commercial businesses. However, Town residents lose the convenience of shopping at local
stores and also the community that the business district creates.
Review of flood insurance landscape
As of 2014 the Special Flood Hazard Area encompasses 161 acres of San Anselmo and includes roughly
562 buildings. There are 526 active National Flood Insurance Program (NFIP) policies in place in the
Town of San Anselmo. The average premium is $1,255 so the Town and constituents together pay
$660,130 annually. Many of these premiums are being raised by FEMA, and are expected to continue
rising.

There have been 215 claims since the Town joined the NFIP program in 1978 totaling $11.3
million. $10.75 million of that was from the 2005/2006 flood.
Estimating Potential Losses
San Anselmo ranks 7th in the State for flood insurance claims. According to FEMA flood insurance
claims data, approximately $10.75 million dollars in flood claims were paid after the 2005/2006 San
Anselmo flood. The claims ranged from $380 to $510,000. Several residences were elevated after the
2005/2006 flood. However, it is estimated that future floods would result in similar losses within the
town until the planned flood control infrastructure is built.
Repetitive Loss areas
This plan must evaluate “repetitive loss areas” for the Town participation in the FEMA Community
Rating System program. A Repetitive Loss Property is a property insured under the National Flood
Insurance Program that has had two or more claim payments of more than $1,000 within a 10-year
period since 1978. FEMA’s list of Repetitive Loss Properties includes only 1 address in Town. Because
our two biggest floods, 1982 and 2005, were more than 10 years apart, there are many properties
within the Town that have suffered repeated flood damage that are not considered Repetitive Loss
Properties.
Repetitive Loss Property addresses and flood insurance claim history are protected by the Privacy Act
and are not listed in this public document. However, in order to comply with requirements of the
Community Rating System, the Town Public Works Department has reviewed the property file, visited
the site, and sent letters to the property owner. The one repetitive loss structure is located near the Fire
Station in Sleepy Hollow, and presumably a result of the culvert under Arroyo Avenue- either due to
clogging by vegetation or simply being undersized.
Future Development and Flood Control Improvements
New Development
The flood prone areas of Town are “built out” and few vacant lots exist. However, as property values
rise, many new families are renovating and expanding their houses. Commercial buildings in Town
were predominately built before 1978, when Town joined NFIP, thus most of the downtown businesses
are located below the base flood elevation.
As a CRS community, San Anselmo regulates development beyond the minimum requirements of the
NFIP. All ‘substantial’ development within the SFHA requires an elevation certificate. Elevating
residences and flood proofing commercial structures can mitigate flood damage in the Town of San
Anselmo. Development of property within the Special Flood Hazard Areas must comply with Title 7,
Chapter 11 of the Town muni code. This section includes requirements such as requiring new and
substantially improved structures to be flood proofed or elevated and special provisions against
development in the floodway. Typically, residential structures are elevated one foot above BFE, while

commercial structures install flood gates. Several structures were elevated after the last flood event in
December 2005.
The existing Town design review guidelines recommend that new development be setback from
creeks and drainage ways. The Town goals and design guidelines recommend protection of existing
creek and riparian vegetation and improving fish passage and habitat.
Flood Control Activities
The Flood Committee was established in 2006 and formalized in May 2010 by Town Council Resolution
#3906. The committee is charged to serve as the town’s expert representatives on flooding and
stormwater management issues, to become informed on hydrologic conditions that affect flooding in
San Anselmo and to evaluate possible solutions and make recommendations to the Town Council. The
Flood Committee has five members from the public and two members of the Town Council. The
members of the public were chosen through the Town of San Anselmo’s standard volunteer /
commission member selection process. This process includes application, qualification review if
required, oral interview and final selection by the Town Council. Flood Committee agendas and
minutes for 2008 – 2011 can be found on the Town of San Anselmo website:
http://www.townofsananselmo.org/index.aspx?nid=181
After the flooding on December 31, 2005, the communities of the Ross Valley and the County of Marin
formed the Ross Valley Watershed Program, and San Anselmo joined the other Ross Valley
communities in Flood Control District Zone 9, a program of the Marin County Public Works
Department. The intent of the Ross Valley Watershed was to study flooding issues and propose
measures to reduce the risk of flooding in the Ross Valley.
http://www.marinwatersheds.org/rossvalleywatershed-org/
In 2007 Flood Zone 9 proposed a watershed-wide storm drainage fee, which was approved by the
voters to fund flood reduction measures. The Flood Zone 9 District includes Fairfax, San Anselmo, Ross
and Larkspur as well as the unincorporated communities of Kentfield, and Greenbrae. The District
anticipated leveraging revenue from the fee with other potential funding sources, including state and
federal resources, to fund projects that could relieve the chronic Ross Valley flooding.
Flood Zone 9 completed a hydraulic study of the watershed and a hydraulic model was created to
better understand the downstream impacts of proposed flood solutions. A Capital Improvement Plan
(CIP) was developed consisting of over 180 measures that together would provide 100-year level of
flood protection valley wide. A one-hundred-year flood is a flood event that has a 1% probability of
occurring in any given year. That means that it has a 26 percent chance of occurring during a 30-year
period, the length of many mortgages.
http://www.waterplan.water.ca.gov/docs/cwpu2005/vol4/vol4-hydrologyfrequencyof100yearflood.pdf
In-creek improvements, such as bridge replacements, building removals and creek widening, were
examined first. Those measures were not enough to contain the 100-year flood, so detention basins

were determined to be necessary. Memorial Park was one of five detention basins in the CIP that,
together with the 180 measures, would provide the 100-year level of flood protection in Ross Valley.
http://www.marinwatersheds.org/documents/CIPStudyReportMay2011.pdf
The County has identified a subset of initial high priority CIP measures that would provide a 25-year
level of flood protection valley wide and be completed within 10 years. Funding would come from the
Ross Valley Flood Fee, contributions from the Towns, grants, and outside sources.
http://www.marinwatersheds.org/documents/25yearplantechmemo.pdf
One of the larger project in the plan, the Memorial Park detention basin, was awarded an $8 million
dollar grant by the State Department of Water Resources, but the project was barred by a public
initiative in the November 2015 election.
The Town of San Anselmo currently has funding for the replacement of three bridges that contribute to
flooding. The three bridges are the Nokomis, Madrone, and Center Blvd. bridges. Once these bridges
are replaced more water will be released downstream, necessitating the need for upstream detention
and/or downstream berms and walls to prevent flooding downstream.
Along with the bridges the Town has been working on grants to obtain and remove Building Bridge
Two (located next to Creek Park), which is a major cause of flooding in San Anselmo because it is two
feet lower in the creek than any other building. The State of California and the Federal government, in
their analysis of the grant application, indicated that removal of this building is a priority. Part of the
motivation to get this Local Hazard Mitigation Plan updated and approved by FEMA is to be eligible for
their Pre-Disaster Mitigation grant in the spring of 2016.
San Anselmo Public Works has been working with the Flood Control District for four years on a
successful program to manage vegetation in the creek. San Anselmo staff walk all the creeks every year
and identify problem areas, then use either abatements or the Conservation Corps North Bay to
remove hazards. This work is then covered under Marin County’s routine maintenance agreement
permits with the State and Federal agencies.
San Anselmo has been accepted into a FEMA program, The Community Rating System (CRS) as a class 9
community. CRS is a voluntary program that encourages and rewards communities for going beyond
FEMA’s National Flood Insurance Program (NFIP) minimum requirements. By joining CRS, the Town
earns flood insurance premium reduction for its residents.
The insurance premium reductions we would get from membership in CRS range from 5% to 45%
depending on our classification which range from a 9 down to a 1, respectively. The ratings and their
annual associated savings are as follows:

1. A 9 rating saves the community $30,000 as a whole;
2. A rating of 8 equals $57,000 in savings;
3. A rating of 7 equals $84,000 in savings;

4. A rating of 6 equals $113,000 and so on.
Our rating is determined by the number of activities for which the Town gets credit. Examples of the
eligible activities include providing public information, active floodplain management, and flood
preparedness such as a flood warning system. San Anselmo already engages in many of these
activities, although the credit awarded depends on how our documentation meets the requirements.
One particular CRS activity that the Town is developing is a Program for Public Information, or PPI,
which is a mechanism to assess and improve the outreach that we do. The PPI develops a document
that is approved by Town Council and guides the Town’s flood-related outreach.
In 2015, the Town adopted new requirements for drainage plans and storm water runoff and design
review criteria related to low impact development. The new regulations will help to minimize storm
water runoff from new development by reducing impervious surfaces, encouraging the use of
permeable surfaces, dispersing storm water runoff on site, and storing storm water for reuse or slow
release so it can naturally infiltrate the ground.

