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6. Health and Safety 
 
The Health and Safety Element addresses the protection of the community from natural 
hazards such as floods, earthquakes, landslides, and fires as proscribed in the 
California Government Code requirements for Safety Elements.1  It also addresses 
protection from man-made hazards such as noise,2 air pollution, and hazardous 
materials. (For goals, policies, and action programs that encourage healthy lifestyles 
through land use and circulation planning, please see Chapter 2, Land Use and Chapter 
3, Circulation.) This chapter describes the scope of these hazards, as well as the 
actions that the City can take to eliminate or reduce the probability of these hazards.  
 
The overall purpose of the Health and Safety Element is to protect the community 
from injury, loss of life, and property damage resulting from natural disasters and 
hazardous conditions. To develop a consistent, implementable set of goals, policies, 
and programs for Larkspur, the following factors were considered: 
 

• Hazard Preparedness. In the event of a disaster, the City must be prepared to 
respond quickly. The City’s Emergency Management Plan outlines the City’s 
response to major disasters, and the City also participates in countywide 
emergency preparedness programs intended to create resilient communities. 
Establishing and enforcing appropriate land use, design, and construction 
standards, and avoiding or minimizing development in areas having a history or 
threat of natural hazards can also prevent injuries and losses of life and property. 

• Flood Hazards. Flood hazards in Larkspur include seasonal overflow from 
rainfall, tidal action along Corte Madera Creek, and future sea level rise due to 
climate change. Deficiencies in the City’s drainage system and the lack of 
effective flood control improvements to the Corte Madera Creek also contribute 
to flooding and mud and debris flow events. The City can limit the risk of flooding 
by improving its drainage system, supporting the completion of flood control 
improvements in Corte Madera Creek, and applying appropriate development 
standards to structures within identified flood hazard areas. 

• Seismic Hazards. Seismic hazards include ground shaking, ground failure 
(including subsidence, landslides and debris flows), and tsunami inundation due 
to earthquakes. The City can prevent loss of life and property due to an 
earthquake by promoting effective community preparedness training, strictly 
enforcing the application of the California Building Code during project review 
and construction, and applying appropriate land use designations to areas 
identified as at risk to seismic hazards. 

• Geologic Hazards. Geologic hazards include landslides, debris flows, 
subsidence, and differential sediment. These events may be caused by natural 
conditions or other natural hazards, but can also be triggered by human 
activities. By applying appropriate land use designations to areas identified as at 

1 Government Code §65302(f). 
2 Government Code §65302(g). 
 
 
DRAFT  6-1 

                                            



Draft 12/16/2011   DRAFT Health and Safety Element 

risk to geologic hazards, requiring geotechnical analysis during project review, 
and encouraging property owners to familiarize themselves with the risk their 
properties may face, the City can reduce the risk of damage from geologic 
hazards. 

• Fire Hazards. Larkspur is at risk to two types of fire hazards: structural fires and 
wildland fires.  Approximately 50 percent of the land area in Larkspur is at risk 
from wildland fires due to the amount of open space both within and surrounding 
the City. Homes in the hills of Larkspur bordering these open space areas are 
also at risk of wildland fire.  The Larkspur Fire Department maintains aggressive 
fire suppression, prevention and preparedness programs. 

• Hazardous Materials. Hazardous materials are materials that are potentially 
dangerous or harmful to human health or the environment. Hazardous materials 
are used, stored, and transported through Larkspur every day. In addition to 
hazardous materials management policies in this Chapter, the City’s Emergency 
Management Plan assesses the potential threat of a hazardous materials 
incident and outlines the City’s response to such an incident. 

• Air Quality. Air pollution negatively impacts human health and the health of the 
planet. The most significant sources of air pollution in Marin County and the Bay 
Area region are mobile sources. Mobile sources are also the most significant 
source of greenhouse gases, which trap heat in the atmosphere and contribute to 
global climate change. The policies and action programs in this Chapter and in 
the City’s Climate Action Program provide a framework to guide the reduction of 
air pollution and greenhouse gas emissions in the City. 

• Noise. Noise is unwanted sound. Understanding the location and sources of 
noise in Larkspur is necessary to minimize the exposure of community residents 
to excessive noise, and informs this General Plan’s land use, housing, and 
circulation policies. 
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COMMUNITY HEALTH AND SAFETY GOALS 
 

Preparedness 
 
SAF-1: Increase public awareness of natural hazards and of methods to avoid or 

mitigate the effects of these hazards. 
 
SAF-2: Prepare to make a planned, coordinated response to a disaster. 
 
SAF-3: Avoid development in areas prone to natural hazards where reasonable 

mitigation cannot be achieved. 
 

Flood Hazards 
 
SAF-4: Protect the life and property of Larkspur residents from the risk of flood 

damage. 
Seismic and Geologic Hazards 

 
SAF-5: Reduce risks of personal injury and property damage associated with seismic 

activity and geologic hazards. 
 

Fire Hazards 
 
SAF-6: Protect Larkspur residents and property from fire hazards.  
 
SAF-7: Minimize the risk of wildland and structural fires. 
 

Hazardous Materials 
 
SAF-8: Protect Larkspur from exposure to hazardous materials. 
 

Air Quality 
 
SAF-9: Protect and improve air quality in Larkspur. 
 
SAF-10: Reduce greenhouse gas emissions in Larkspur. 
 

Noise 
 
SAF-11: Reduce the adverse effects of noise upon persons living or working in 

Larkspur. 
 
SAF-12: Reduce noise levels in areas where the existing noise exceeds "normally 

acceptable" levels, to levels compatible with land uses in those areas. 
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SAF-13: Prevent the escalation of noise levels in areas where noise-sensitive uses 
exist. 
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Preparedness 
 
 
SAF-1: Increase public awareness of natural hazards and of methods to avoid 

or mitigate the effects of these hazards.  
 
Policy SAF-1.1: Strive to educate the community about natural hazards, measures 
which can be taken to protect lives and property, and methods for responding to 
various disasters.  
 

Action Program SAF-1.1.a: Continue to promote Community Emergency 
Response Training (CERT) and Get Ready emergency and disaster awareness 
programs in Larkspur (and any successor programs), and offer certification 
classes as feasible. 
 
Action Program SAF-1.1.b: Maintain updated natural hazard maps and make 
them readily available for public review at City Hall and on the City’s website. 

 
■■■ 

 
SAF-2: Prepare to make a planned, coordinated response to a disaster. 
 

Policy SAF-2.1: Maintain an updated emergency response plan.  
 

Action Program SAF-2.1.a: Regularly review and update, as necessary, the 
City's Emergency Management Plan. 
 
Action Program SAF-2.1.b: Ensure City staff are trained in emergency 
response protocols. 

 
Policy SAF-2.2: Identify essential emergency facilities and infrastructure and make 
provisions to ensure that they will function in the event of a disaster.  

 
Action Program SAF-2.2.a: Identify specific facilities and lifelines critical to 
effective disaster response (e.g., transportation links, utility lines and 
substations), and evaluate their abilities to survive and operate efficiently 
immediately after a major disaster.  
 
Action Program SAF-2.2.b: Upgrade and maintain the Bon Air, Doherty, and 
Alexander Bridges and other City bridges to ensure their ability to withstand 
earthquakes and maintain the appropriate weight-carrying capacity, according 
to current seismic safety standards. 
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Action Program SAF-2.2.c: Correct or cause to be corrected known structural 
deficiencies in essential emergency facilities and infrastructure. 
 
Action Program SAF-2.2.d: Designate alternative facilities for post-disaster 
assistance in the event that primary facilities become unusable. 

 
Policy SAF-2.3: Cooperate with other public agencies to store, organize, distribute, 
and administer emergency medical equipment, supplies, services, and 
communications systems.  
 

Action Program SAF-2.3.a: Meet periodically with other public agencies 
(including but not limited to school districts, neighboring municipalities, and the 
County) to discuss and plan emergency operations. 

 
■■■ 

 
SAF-3: Avoid development in areas prone to natural hazards where reasonable 

mitigation cannot be achieved. 
 

Policy SAF-3.1: Allow appropriate land uses in areas prone to natural hazards only 
with appropriate mitigation.  

 
Action Program SAF-3.1.a: Continue to regulate development to assure the 
adequate mitigation of safety hazards on sites having a history or threat of 
slope instability, seismic activity (including liquefaction, subsidence, and 
differential settlement), flooding, or fire. 

 
 

 
Flood Hazards 

 
 
SAF-4:    Protect the life and property of Larkspur residents from the risk of flood 

damage. 
 

Policy SAF-4.1: Support completion of flood control improvements in the Ross 
Valley Watershed.  

 
Action Program SAF-4.1.a: Continue to work with the Marin County Flood 
Control District, the Army Corps of Engineers, the Towns of Fairfax, Ross, and 
San Anselmo, community organizations, and other agencies and municipalities 
to develop and implement an improvement plan that protects against flooding 
and restores the integrity of the Ross Valley watershed (Flood Zone 9 of the 
Marin County Flood Control and Water Conservation District). 
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Policy SAF-4.2:  Regulate built structures in flood-prone areas, including those areas 
vulnerable to sea level rise, and allow new development in those areas only with 
appropriate mitigation. 
 

Action Program SAF-4.2.a: Identify and map areas in Larkspur vulnerable to 
flooding due to sea level rise in the San Francisco Bay in the next 100 years. 
Refer to maps released by the San Francisco Bay Conservation and 
Development Commission or require specific hydrology studies for 
development applications to address potential sea level rise impacts to the 
project area. 
 
Action Program SAF-4.2.b: Adopt adaptation standards for structures within 
areas identified as vulnerable to sea level rise. Refer to development guidelines 
promulgated by the San Francisco Bay Conservation and Development 
Commission, the State of California, and other relevant agencies and 
organizations. Regularly update standards to reflect changing best practices. 
 
Action Program SAF-4.2.c: Adopt and maintain standards for minimum grades 
and minimum finish floor elevations that take into consideration Federal 
Emergency Management Agency floodplain regulations and the rising sea level 
during the expected life of the project. 
 
Action Program SAF-4.2.d: Require site plans to locate structures outside or 
above the 100-year flood zone or sea level rise vulnerability area, to the extent 
feasible. 
 
Action Program SAF-4.2.e: Coordinate with the County, CalTrans, the Marin 
Municipal Water District, Pacific Gas and Electric, and other relevant agencies 
to study and mitigate potential impacts of sea level rise on infrastructure, 
including roadways, water conveyance systems, sewer lines, and submerged 
electrical systems. 
 
Action Program SAF-4.2.f: Before the City considers constructing shoreline 
engineering structures, conduct a cost-benefit analysis to study financial 
impacts on tax-payers. 

 
Policy SAF-4.3:   Maintain and upgrade the City's drainage system.  

 
Action Program SAF-4.3.a: Implement the recommended drainage system 
improvements of the Larkspur 2050 Capital Improvement Program, and any 
other recommended improvements indentified in the future through the City’s 
Capital Improvement Program. 

 
Policy SAF-4.4:  Balance required flood protection measures with the need to 
protect environmental resources, and integrate the protection of natural resources 
with design improvements. 
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Action Program SAF-4.4.a: Prior to approving the construction of shoreline 
protection structures (such as sea walls, levies, and others), study the potential 
impact of the structure on shoreline and marsh areas in Larkspur. 

 
Policy SAF-4.5: Promote public awareness of flooding issues. 

 
Action Program SAF-4.5.a: Coordinate with the Marin County Flood Control 
and Water Quality District, the San Francisco Bay Conservation and 
Development Commission, and other agencies and organizations to provide 
information to the public about the risk of flooding and potential mitigation 
strategies. 

 
 

 
 

Seismic and Geologic Hazards 
 
 
SAF-5: Reduce risks of personal injury and property damage associated with 

seismic activity and geologic hazards. 
 
Policy SAF-5.1: Ensure that all construction in Larkspur complies with seismic 
design requirements in the California Building Code. 

 
Action Program SAF-5.1.a: Enforce compliance with seismic design 
requirements in the California Building Code as part of building permit issuance 
and the inspection process. 
 
Action Program SAF-5.1.b: Require seismic upgrading of all unreinforced 
masonry buildings consistent with the California Building Code and 
Unreinforced Masonry Law. 
 
Action Program SAF-5.1.c: Adopt new versions of the California Building 
Code that contain updated seismic requirements. 
 
Action Program SAF-5.1.d: Through project review, require geotechnical 
engineering investigations for structures proposed in "high" seismic hazard 
areas potentially subject to severe ground shaking and ground failure. 

 
Policy SAF-5.2: Support preservation of historic structures through application of 
the California Historical Building Code and any successive standards that are 
adopted. 
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Action Program SAF-5.2.a: As appropriate, apply California Historical Building 
Code standards to the rehabilitation, renovation, and repair of historic 
structures in Larkspur. 

 
Policy SAF-5.3: Ensure human life and property in Larkspur is adequately protected 
from tsunamis. 

 
Action Program SAF-5.3.a: When tsunami inundation maps become available, 
address tsunami run-up and wave inundation during project review for projects 
in at risk areas. 
 
Action Program SAF-5.3.b: Cooperate with the County or other responsible 
agencies in establishing a local or regional tsunami warning system. 

 
Policy SAF-5.4: Provide property owners with information to address the risk of 
geologic hazards, including landslides, debris flows, subsidence, and differential 
settlement.  

 
Action Program SAF-5.4.a:   Make the City's geotechnical reports and 
information regarding geologic hazards available to developers and property 
owners in areas of steep slopes with seasonal and intermittent drainages. 
 
Action Program SAF-5.4.b:  Encourage developers and property owners to 
seek professional advice from registered engineers or certified engineering 
geologists on how to lessen potential risks of geologic hazards.  
 
Action Program SAF-5.4.c: Provide residents with information about the 
geotechnical hazards of heavy rainfall in areas of landslide potential, and the 
need to evacuate. 
 
Action Program SAF-5.4.d: Encourage the inclusion of native or adapted 
vegetation to stabilize steep hillsides in project landscaping plans for projects 
located in areas at risk to landslides and debris flows, inasmuch as the 
vegetation does not create a fire hazard. (See Policy ENV-1.2 in the Natural 
Environment and Resources Element.) 

 
Policy SAF-5.5: Ensure that new development in hillside areas takes place only in 
areas that are relatively free from the threat of landslide and other forms of ground 
failure.  

 
Action Program SAF-5.5.a: Require approval of a use permit for building 
additions or new development in areas with an average percent of slope equal 
to or greater than 25 percent. 
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Action Program SAF-5.5.b:   Apply the following standards for assessing the 
acceptability of new construction in hillside areas and those adjacent areas with 
a potential risk from landslides and debris flows. 

(a) Areas subject to recent slope movement or within the paths of debris 
flows are not suitable for the development of occupied structures. Further 
disruption of these high risk areas will only be permitted to protect public 
safety, or by the City for roads, utilities, and other similar facilities after 
intensive geologic studies have determined that mitigation measures are 
practical and their costs warranted.  
(b) Generally, parcels with an average slope of 65 percent or greater (or 
that portion of a parcel with a slope of this magnitude) that show evidence of 
having been formed by landslide processes in the past are not suited for the 
development of occupied structures.  
(c) Sites underlain by deep-seated landslides and landslide debris 
deposits may only be developed with occupied structures if detailed 
geotechnical investigations demonstrate that any soils creep and future 
deep seated slide processes will, in the City's opinion, be satisfactorily 
mitigated.  
(d) High energy flow paths are not suitable for the development of 
occupied structures. These flow paths are steep seasonal drainages that 
have been a path for debris flows in the past.  
(e)  The development of new occupied structures within debris flow 
dissipation areas, which are those areas in the vicinity of the mouths of high 
energy flow paths, will be permitted only if adequate mitigation measures 
are provided.  

 
Action Program SAF-5.5.c:   For development in hillside areas, adopt standards 
for foundations and retaining walls that meet or exceed the current structural 
and civil engineering practice.  
 
Action Program SAF-5.5.d:   Encourage the use of debris fences (to deflect 
debris flows around structures) or other mechanisms to protect existing 
structures located in high risk areas.  
 
Action Program SAF-5.5.e:   Require site-specific geologic and geotechnical 
reports where soil engineering and/or geologic conditions may affect the 
design, location, and safety of a structure proposed for human habitation; e.g., 
in hillside areas, areas subject to settlement or subsidence, and at the mouths 
of seasonal and intermittent streams.  
 
Action Program SAF-5.5.f: Adopt standards for geologic and geotechnical 
reports that outline the type and extent of investigation required for various 
stages of the development process, for various geologic and soils conditions, 
and for the type of land use and structure proposed. 
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Fire Hazards 

 
 
SAF-6: Protect Larkspur residents and property from fire hazards. 
 

Policy SAF-6.1: Provide efficient fire suppression service to Larkspur residents.  
 

Action Program SAF-6.1.a: Apply regional and industry established 
performance standards such as desired response times for police, fire, and 
other public services. 
 
Action Program SAF-6.1.b: Maintain existing development and parking 
requirements in hillside areas to allow adequate ingress and egress for 
emergency and fire vehicles. 

 
■■■ 

 
SAF-7: Minimize the risk of wildland and structural fires.  
 

Policy SAF-7.1: Maintain a comprehensive fire prevention program.  
 

Action Program SAF-7.1.a: Continue to inspect businesses, public buildings 
and multi-family dwelling complexes for fire and safety code violations.  
 
Action Program SAF-7.1.b:   Continue to monitor properties in high fire hazard 
areas and require abatement of fire hazards, as determined by the Fire Chief. 
 
Action Program SAF-7.1.c: Continue to implement California Fire Code 
standards for all new construction and applicable remodeling or additions, as 
determined by the Fire Chief. 
 
Action Program SAF-7.1.d: Continue to coordinate with other Marin fire 
agencies to publicize wildfire awareness and prevention strategies with 
applicable wildfire awareness programs. 

 
Policy SAF-7.2: Adopt applicable fire protection codes and standards for private 
development in high-risk fire hazard areas. 

 
Action Program SAF-7.2.a: Continue to review project applications for 
compliance with the California Building Code, California Fire Code, and other 
applicable standards. 
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Action Program SAF-7.2.b: Continue to require that automatic sprinkler 
systems be installed in new and significantly remodeled single family and 
duplex residences and non-residential developments.  
 
Action Program SAF-7.2.c: Encourage the use of fire-resistant plants in high 
risk areas. 
 
Action Program SAF-7.2.d: Continue to require early warning audible 
detection and Class A retardant roof coverings for all new construction. 
 
Action Program SAF-7.2.e: Regularly maintain hillside area parking 
restrictions (e.g. striping and signage). 
 

 
 

Hazardous Materials 
 
 
SAF-8: Protect Larkspur from exposure to hazardous materials. 
 

Policy SAF-8.1: Limit the use and storage of hazardous materials and waste in 
Larkspur to commercial and industrial areas.  

 
Action Program SAF-8.1.a: Designate zoning districts where hazardous 
materials can be used and stored. Small quantities of certain types of 
chemicals (such as dry cleaning solvents) may be used in neighborhood 
commercial areas, while other types of chemicals and materials should be more 
strictly controlled. 

 
Policy SAF-8.2: Coordinate with the County of Marin to monitor and enforce 
regulations concerning the use and handling of hazardous materials and waste.  

 
Action Program SAF-8.2.a: Require the use, storage, transportation and 
handling of hazardous materials and waste within the City to comply with 
applicable County, State and federal laws. 
 
Action Program SAF-8.2.b: Ensure that the City’s municipal code is regularly 
updated to reflect current standards for the handling, storage, and transport of 
hazardous materials and waste. 
 
Action Program SAF-8.2.c: Ensure that project review complies with the 
California Environmental Quality Act, as pertaining to identification, evaluation, 
and remediation of contaminated project sites. 
 
Action Program SAF-8.2.d: Maintain up-to-date references to maps of utility 
transmission pipelines or transmission lines for the public to review. Refer to 
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existing maps provided by the California Energy Commission, Pacific Gas and 
Electric, and other reliable sources. 
 
Action Program SAF-8.2.e: Encourage utility providers managing underground 
transmission pipelines or transmission lines to perform regular inspections and 
address any hazardous conditions found during those inspections as quickly as 
possible. 

 
Policy SAF-8.3: Prepare for hazardous materials incidents through the Emergency 
Management Plan. 
 
Policy SAF-8.4: Promote educational programs to enhance public awareness of 
proper hazardous material or waste storage, transport, and disposal. 
 

Action Program SAF-8.4.a: Provide educational materials in City Hall and the 
City website on hazardous material and waste collection facilities and 
suggested handling strategies for household hazardous materials and wastes. 

 
 

 
Air Quality 

 
 
SAF-9: Protect and improve air quality in Larkspur. 

 
Policy SAF-9.1: Seek to comply with state and federal Ambient Air Quality 
Standards. 

 
Action Program SAF-9.1.a: Work with the Bay Area Air Quality Management 
District to identify measures which Larkspur might take to improve air quality 
within the City. 
 
Action Program SAF-9.1.b: Enforce regional, state, and federal regulations 
regarding the use of wood-burning appliances and other appliance-based 
sources of air pollutants within the City to reduce air pollution associated with 
their use. 
 
Action Program SAF-9.1.c: Coordinate with Marin County to provide 
educational materials to the public concerning health impacts of using wood-
burning appliances, proper maintenance of wood-burning appliances, and 
smoke reduction methods. 

 
Policy SAF-9.2: Seek to reduce auto travel and, thereby, the pollutants from auto 
emissions. 
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Action Program SAF-9.2.a: Cooperate with the Bay Area Air Quality District to 
notify the public via the City website when “Spare the Air” days are declared to 
encourage use of public transportation on days with poor air quality. 
 
See Chapter 4, Circulation Element, for policies related to reducing automobile 
travel and associated air pollution. 

 
Policy SAF-9.3: Ensure that traffic generated by new development does not lead to 
non-attainment of state and federal ambient air quality standards in Marin County. 

 
Action Program SAF-9.3.a:  During environmental review, reference current 
guidelines released by the Bay Area Air Quality Management District to 
evaluate the significance of a project’s air quality impacts, and to establish 
appropriate minimum submittal and mitigation requirements necessary for 
project approval. 
 

Policy SAF-9.4: Ensure sufficient buffers between sensitive land uses (e.g., 
residential, schools, and public facilities) and sources of air pollution. If sufficient 
buffers cannot be achieved, require adequate mitigation measures to protect 
sensitive receptors located near emission sources. 
 

Action Program SAF-9.4.a: Only allow emission sources or other uses in the 
vicinity of air pollution or odor sources if the minimum screening distances 
between sources and receptors established in the BAAQMD CEQA Guidelines 
can be met, unless detailed project-specific studies demonstrate compatibility 
with adjacent uses despite separations that do not meet the screening distance 
requirements. 

 
SAF-10: Reduce greenhouse gas emissions in Larkspur. 
 

Policy SAF-10.1:  Maintain a Climate Action Plan that includes a greenhouse gas 
emission inventory for municipal operations and the community at large and 
establishes a greenhouse gas reduction goal, in compliance with State law. 
 

Action Program SAF-10.1.a: Monitor and regularly assess the progress of 
Climate Action Plan implementation and progress toward meeting the 
established greenhouse gas emission goal. 
 
Action Program SAF-10.1.b: Regularly review and update, if necessary, 
Climate Action Plan policies to comply with State law or to reflect changes in 
best practices. 
 

 
 

Noise 
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SAF-11: Reduce the adverse effects of noise upon persons living or working in 
Larkspur. 

 
Policy SAF-11.1: Ensure that all new living and work areas are developed with 
acceptable noise environments.  

 
Action Program SAF-11.1.a: Maintain the following standards for noise levels in 
new residential developments.  

• Indoor noise levels should not exceed 45 dBA.  
• Outdoor noise levels should not exceed 55 dBA.  

 
Action Program SAF-11.1.b: Require acoustical studies for all projects that 
would be exposed to noise levels in excess of those deemed normally 
acceptable, as defined in Figure 7-9.  
 
Action Program SAF-11.1.c: Require thorough noise assessments in all 
environmental analyses of major projects. 

 
Policy SAF-11.2: For non-residential projects, use the "Land Use Compatibility 
Standards," Figure 7-9, to evaluate their suitability in particular locations.  
 

■■■ 
 

SAF-12: Reduce noise levels in areas where the existing noise exceeds 
"normally acceptable" levels, to levels compatible with land uses in 
those areas. 

 
Policy SAF-12.1: Promote educational efforts that will encourage the citizens of 
Larkspur to improve their noise environments.  
 
Policy SAF-12.2: Control unnecessary, excessive, and annoying noises within the 
city, where not preempted by federal or State control.  

 
Action Program SAF-12.2.a: Implement, and update as necessary, the noise 
ordinance. 
 
Action Program SAF-12.2.b: Encourage the scavenger company to consider 
the purchase of quiet trucks when upgrading or expanding their fleet. 
 
Action Program SAF-12.2.c: Review new projects to determine whether 
approval will result in earlier garbage pickups in existing neighborhoods. 
 

Policy SAF-12.3: Enforce applicable federal and State laws.  
 

Action Program SAF-12.3.a: Enforce the provisions of the California Motor 
Vehicle Code pertaining to vehicle noise emission. 
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Policy SAF-12.4: Support programs to reduce community noise levels where 
possible within the "normally acceptable" categories shown in Figure 7-9.  

 
Action Program SAF-12.4.a: Work with neighboring communities to ensure 
compliance with Larkspur's land use and noise compatibility standards at the 
city's boundaries. 

 
■■■ 

 
SAF-13: Prevent the escalation of noise levels in areas where noise-sensitive 

uses exist. 
 

Policy SAF-13.1: Analyze in detail the potential noise impacts of any actions the 
City may take that could significantly alter noise levels in the community.  

 
Action Program SAF-13.1.a: Review all public works projects for potential noise 
impact.  
 
Action Program SAF-13.1.b: Consider noise emission when purchasing 
vehicles, construction equipment, etc. This consideration shall be balanced 
against the required performance and cost. 

 
Policy SAF-13.2: Encourage creative solutions when potential conflicts arise 
between noise levels and land use. 
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COMMUNITY HEALTH AND SAFETY BACKGROUND 
 
 
EMERGENCY PREPAREDNESS 
 
Countywide Preparedness Efforts 
 
In 2007, the County of Marin partnered with the County’s 11 cities to launch an 
emergency preparedness program called Get Ready Marin. The program featured 
emergency preparedness training classes, an emergency preparedness manual, and a 
countywide network of resources available at no cost to the public. In addition to the Get 
Ready  Marin courses, the County’s Community Emergency Response Training (CERT) 
has trained hundreds of citizens to provide civilian emergency response during an 
emergency since its implementation in 2000. Both countywide efforts promote 
community resilience in situations when government resources and emergency 
personnel are spread thin. 
 
The Larkspur Fire Department has participated in both CERT and Get Ready Marin 
training since the programs’ inception. City staff have also participated in work-force 
training sessions to prepare for emergency situations and coordinate emergency 
responses between city and county governments. 
 
Larkspur Preparedness Efforts 
 
Emergency Management Plan 
In the event that a disaster does occur, Larkspur must be prepared to respond quickly in 
order to reduce injuries and damage. Larkspur’s Emergency Management Plan (EMP) 
is the City’s action plan for responding to major disasters, including but not limited to 
flooding, a major earthquake, landslides, a major transportation accident, wildland fire, 
and hazardous materials incident. The EMP establishes operation protocols for an 
Emergency Operations Center (located at the Twin Cities Police Authority station), and 
addresses the coordination and integration of Larkspur’s emergency response 
operations with other governmental agencies. 
 
The EMP designates the City Manager as Director of Emergency Services, who is 
responsible for directing the City’s emergency management organization. City 
department heads are designated as Emergency Management staff. The EMP directs 
the City to train employees in different emergency situations to ensure their 
preparedness. All employees may be required to provide emergency response services 
when a local emergency is declared by the Director of Emergency Services/City 
Manager. 
 
Citizens Emergency Advisory Committee 
The City Council appointed the first Citizens Emergency Advisory Committee (CEAC) in 
2010. CEAC members conduct community outreach to encourage participation in 
Countywide emergency preparedness programs, including Get Ready Marin and CERT.    
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Critical Facilities 
Identification of critical facilities is an important component of emergency preparedness. 
Critical facilities in or near Larkspur are Larkspur’s two fire stations, the Twin Cities 
Police Authority station, and Marin General Hospital. Other public facilities such as 
schools and auditoriums may be designated as alternative emergency facilities. Major 
transportation links (highways and bridges), gas, electric, sewer, and water lines, 
ambulance and paramedic services, emergency broadcast services, and power 
substations are also critical. The bridges over Corte Madera Creek are critical to 
maintaining ties between north and south Larkspur.  
 
Hazard Avoidance 
Avoidance of hazards is an effective form of preparedness. By establishing and 
enforcing appropriate land use, design, and construction standards, and avoiding or 
minimizing development in areas having a history or threat of natural hazards, Larkspur 
can reduce the potential for loss of human life and property. 
 
FLOODING 
 
Larkspur consistently receives greater rainfall amounts than the majority of Marin 
County because it is in the shadow of Mount Tamalpais. Kentfield, to the west of 
Larkspur, has one of the highest average annual rainfalls in the Bay Area at 
approximately 50 inches. Larkspur in turn receives an average of 38 inches a year. 
Soils in Larkspur tend to be non-porous, which enhances the amount of surface runoff 
from rainfall.3 
 
In addition to seasonal overflow from rainfall, flooding in Larkspur may also be caused 
by tidal action along Corte Madera Creek, and from sea level rise due to climate 
change. These factors, along with deficiencies in the City’s aging drainage system and 
the lack of effective flood control improvements to the Corte Madera Creek, all 
contribute to natural flooding and mud and debris flow events in the City. Inundation due 
to dam failure is not likely to occur in Larkspur. 
 
The Federal Emergency Management Agency is responsible for floodplain mapping. 
Large areas of Larkspur south of Corte Madera Creek are within the 100-year flood 
zone, meaning there is a one percent chance of being flooded in any one year. The 
boundaries of the 100-year flood zone in Larkspur are shown on Figure 7-1. 
 
A History of Flood Damage 
 
Significant flood damage due to natural flooding occurred in Larkspur in 1955, 1958, 
1973, 1982, 2004, 2005, and 2006. The flood of late December 1955 caused serious 
damage in the Heather Gardens neighborhood where many families had to be 
evacuated by rowboat. Torrential rainfall in April 1958 and two back-to-back storms in 
January 1973 also caused severe flooding in the City. 
 

3 Storm Drain Master Drain Study, City of Larkspur, May 1988. 
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A storm in January 1982 was the worst in the state since 1955, when 12 inches of rain 
fell in Marin County in just 36 hours. Unlike the earlier floods in Larkspur, the greatest 
loss of property was due to mudslides, or debris avalanches, which start suddenly and 
move quickly, preventing evacuation of affected areas. Four homes (two in Madrone 
Canyon and two in Murray Park), and eight apartments at Skylark were destroyed by 
the 1982 mudslides. Public and private damage was estimated at $3 million.5 

 
Figure 7-1 

100-Year Flood Zone 
[to be inserted] 

 
The County received over 68 inches of rain during the winter 2005-2006 storm series, 
compared to the County’s annual average of 49 inches.6 The storms caused extensive 
flooding in the Ross Valley watershed as well as debris flows in hillside areas, resulting 
in over $30 million in clean-up costs in the Ross Valley.7 
 
Flood Control in Larkspur Waterways 
 
The Marin County Flood Control and Water Conservation District (the Flood Control 
District) was established by the State legislature in 1955. The Marin County Board of 
Supervisors serves as the Flood Control District Board. The Flood Control District 
oversees the County’s eight watersheds, which are classified into “flood zones.” 
Larkspur is part of Flood Zone 9 (the Ross Valley Watershed). Each flood zone has an 
advisory board of zone residents (appointed by the Board of Supervisors) responsible 
for reviewing the budget and master plan for their respective zones and providing 
recommendations to the Board of Supervisors. 
 
Several flood control improvement projects for Corte Madera Creek have been initiated 
by the Flood Control District and the U.S. Army Corps of Engineers (USACE). The City 
and County have also made flood control improvements to Larkspur Creek and the 
City’s storm drain system. 
 
U.S. Army Corps Corte Madera Creek Flood Control Project 
USACE initiated its first flood control improvement project in Corte Madera Creek in 
1968. The project consisted of six trapezoidal earth and concrete channels, or “Units,” 
totaling 6.5 miles, with a carrying capacity of 7,600 cubic feet of water per second (the 
equivalent of a 250-year flood).  By 1972, USACE had completed the first three Units of 
the project from the mouth of the Creek to the Town of Ross, a distance of about 3.5 
miles. 
 
However, a legal challenge from communities in the upper Ross Valley citing 
environmental concerns halted the construction of Units 4, 5, and 6. In 1980, USACE 
released a redesigned plan for Unit 4 which was generally accepted by the local 

5 Carolyn Campbell, Public Works Director, City of Larkspur, 1989. 
6 Larkspur City Council minutes, April 22, 2006. 
7 Ainsworth, Brent. “Four years after Ross Valley Flood, frustration reigns.” Marin Independent Journal, December 31, 
2009. 
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community. However, at that point the County could no longer provide its portion of 
project funding, and the project was put on hold indefinitely.8 

 
After devastating flooding in the Ross Valley in 1982 and at the request of the Marin 
County Board of Supervisors, Congress reauthorized the USACE project at a reduced 
flow capacity to accommodate a 100-year flood event. Continued analysis and redesign 
by USACE over the course of more than a decade found that completing the project, 
even at the reduced capacity, would cause unacceptable degradation to the watershed. 
 
In 1996, the Marin County Board of Supervisors passed a resolution requesting USACE 
to complete the redesign of Unit 4 to accommodate a 40-year flood event. Conditions 
attached to this resolution included minimal concrete use, use of native plants, and 
enhancement of riparian and fish spawning habitat, among other considerations.9 In 
2011, USACE was in the process of completing environmental review of project 
alternatives.11 
 
County of Marin Corte Madera Creek Flood Control Project 
In 2006, after devastating flooding in downtown San Anselmo and other communities in 
the Ross Valley, the County of Marin commissioned a new hydraulic model of the Ross 
Valley watershed to use as a basis for five new design alternatives for flood control 
improvements for the remaining portions of the Creek (upstream from the Army Corps’ 
Unit 4 project discussed above).12 
 
Ross Valley voters approved a flood improvement fee in 2007 to fund the County’s flood 
control improvements. A lawsuit challenging the legality of the balloting procedure was 
filed that same year, freezing the County’s ability to expend the fee’s revenue. The 
Supreme Court of California upheld the legality of the vote in June of 2010.13 
 
In 2011, the County released a Capital Improvement Plan Study14 outlining a 
coordinated system of flood control improvement projects designed to accommodate a 
100-year flood in the watershed upstream of USACE’s Unit 4 project. The study 
anticipated a phased construction of the proposed projects over a 10-20 year 
timeframe. 
 
Dredging in Corte Madera Creek 
Corte Madera Creek is heavily silted, particularly where the concrete channel of Unit 3 
transitions to the mud channel just upstream. No dredging of the main channel has 
taken place for decades, due to lack of funds. As a result, the Creek has decreased 

8 Friends of Corte Madera Creek. “History of Flood Management Efforts in the Corte Madera Creek watershed.” 2004. 
9 Marin County Board of Supervisors Resolution 96-26. 
11 U.S. Army Corps of Engineers project profile. http://www.spn.usace.army.mil/projects/cortemadera.html. 2009. 
12 Fluvial Geomorphology Consulting and Stetson Engineers Inc. “Corte Madera Creek Flood Control Project Unit 4 

Design Alternatives: Final Technical Memorandum.” 2006. 
13 Johnson, Nels. “California Supreme Court Upholds Ross Valley Flood Fee.” Marin Independent Journal, June 7, 

2010. 
14 Capital Improvement Plan Study for Flood Damage Reduction and Creek Management in Flood Zone 9/Ross 
Valley. Stetson Engineers, Inc. May 2011. 
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capacity for upstream flood runoff which potentially places the residential areas of 
Hillview Gardens, Creekside, Larkspur Landing and Bon Air at future risk for flooding. 
 
Larkspur Creek Flood Control Improvements 
The portion of Larkspur Creek (also known as Arroyo Holon) between Monte Vista 
Avenue and Meadowood Drive has been diverted to a culvert. A 1989 study also 
recommended an earthen berm and a concrete floodwall be constructed along a section 
of the Creek near Meadowood Drive.  
 
Storm Drain System Improvements 
The City’s storm drain system consists of nearly 15 miles of storm drain pipes, the 
majority of which are 50 to 60 years old. The system was created in a piecemeal 
fashion in the 1950’s and 1960’s, evolving as the City developed. As a result, the 
system is composed of pipes of varying size and materials, and some portions are 
inaccessible due to their location on private property or because their location was 
never recorded. 
 
In 2001, the City Department of Public Works identified 4.5 miles of pipeline in need of 
replacement due to deterioration or insufficient size. The City’s Larkspur 2050 Capital 
Improvement Plan recommends the completion of $5.4 million in drainage system 
improvements by 2050 as the City’s second-most infrastructure improvement priority. 15 
 
Historically, most flooding in Larkspur due to storm drain system deficiencies has 
occurred in the Redwood Highway area (south of Corte Madera Creek and west of 
Highway 101).  
 
Mud and Debris Flows 
 
Larkspur has suffered major damage in the past from mud and debris flows on steep 
hillsides, most recently in 2004 when a business on Magnolia Avenue was damaged by 
a mudslide (much of the hillside has since been stabilized). The inability of the 
topography and drainage system to handle torrential rains enhances the potential for 
mud and debris flows.16 (See further discussion under Geologic Hazards, below.) 
 
Dam Failure 
 
Larkspur is not likely to be affected by flooding from dam failure. Though over 100 years 
old, the Phoenix Lake dam (the nearest dam upstream from Larkspur) is considered 
secure. Along with all other dams in California, it is subject to yearly safety inspections 
by the California Division of Dam Safety, and also undergoes regular maintenance and 
improvement by the Marin Municipal Water District (MMWD), which owns and manages 
the dam. 
In the unlikely event of dam failure, however, areas of Larkspur along the banks of 
Corte Madera Creek would likely experience flooding (see Figure 7-2). Neighborhoods 

15 Larkspur 2050 Capital Expenditure Plan, Appendix D: Streets, Bridges, and Drainage. 2001. 
16 Flood Insurance Study for the City of Larkspur, Federal Emergency Management Agency, 1983, page 6. 
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most at risk of flooding from dam failure include College Park, Hillview, Bon Air Landing, 
Creekside, Larkspur Plaza, Boardwalk One, Cape Marin, portions of the Larkspur 
Marina, and portions of the Redwood Highway area (including the area’s largest mobile 
home park). 
 
MMWD planned to begin construction of a flood-control and seismic safety retrofit to 
Phoenix Lake in January 2012. The retrofit was a component of the Ross Valley 
Watershed Flood Reduction Program (see discussion on page 7-19) and was intended 
to increase the lake’s capacity as both a reservoir for urban water supply and a flood 
detention basin. Project components included structural strengthening of the dam for 
seismic stability, elevation of the dam’s spillway crest, and modification of the lake’s 
drain pipeline to enable rapid drawdown in advance of a forecasted flood. The County 
and MMWD shared the project cost, which in 2011 was estimated at approximately $20 
million. Additional project funding was provided by revenues from the drainage fee 
approved by Flood Zone 9 voters in 2006.17 
 
Tidal Action 
 
Tidal flooding occurs when heavy rain causes extreme high tides. Three areas in 
Larkspur experience regular tidal flooding: the northeast portion of the Redwood 
Highway area; the Larkspur Marina; and the Boardwalk 1 parking lot. Flooding problems 
in the Redwood Highway area (east of Highway 101 and south of Corte Madera Creek) 
have been somewhat alleviated by the installation of a new storm drain system and 
pump station. However, it is still necessary to sandbag the low-lying area near the 
Creek because of tidewater flooding. Measures to provide permanent protection to this 
area are needed.  
 
CLIMATE CHANGE 
 
The Earth’s climate is determined by a balance of naturally occurring gases dispersed in 
the atmosphere. Certain gases contribute to the “greenhouse effect” by trapping infrared 
radiation (heat) radiated from the earth. Without this natural phenomenon, the earth 
would be uninhabitable. However, significant evidence suggests that human activities 
are increasing the concentration of these gases (known as “greenhouse gases” or 
GHG) in the atmosphere at a pace that exceeds the historic average, causing an 
accelerated rise in global average surface temperature and consequent global climate 
change. 
 
Greenhouse gases include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
halocarbons, ozone (O3), and water vapor (H2O). Each GHG has a different degree of 
impact on climate change. To facilitate comparison across different emission sources 
with mixed and varied compositions of several GHG, the term “carbon dioxide 
equivalent” or CO2e is used.  One metric ton of CO2e may consist of any combination of 
GHG, and has the equivalent Global Warming Potential (GWP) as one metric ton of 
carbon dioxide (CO2). The most significant source of GHG emissions nationwide is 

17 Bay Area Integrated Regional Water Management Plan, 2006 (Appendix G amended March 2011). 
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fossil fuel combustion from the power generation, transportation, and industrial 
economic sectors.18 CO2 accounted for over 80 percent of GHG emissions.19 In the Bay 
Area, the transportation sector (mobile sources) is the most significant source of GHG 
emissions. 
 
A 2006 Summary Report from the California Climate Change Center noted the following 
findings and potential risks to California posed by climate change: 

• Precipitation is the most important hydrologic variable and most difficult to 
forecast. 

• Warming raises the elevation of snow levels with reduced spring snowmelt and 
more winter runoff. 

• Less spring snowmelt runoff means lower early summer storage at major foothill 
reservoirs and less hydroelectric power production. 

• Higher temperatures and reduced snowmelt compounds the problem of providing 
suitable cold-water habitat for salmon species. 

• Rising sea levels would adversely affect many coastal marshes and wildlife 
reserves. 

• Higher temperatures increase the demand for water by plants. 

• Higher temperatures will result in a higher frequency of large, damaging fires. 

• Hotter and drier regional climates will result in increased pest and insect 
epidemics in California's forests. 

 
Sea Level Rise 
 
Sea level rise is a constant characteristic of the planet’s interglacial periods and 
geological activity. The planet has fluctuated between periods of a warm climate with 
high sea levels (from 3 to 20 meters higher than current sea levels), and colder climate 
periods when the sea level drops and glaciers form. The planet is currently in the 
Holocene interglacial epoch, characterized by a warming climate and glacial melting.20 
 
Sea level rise can be categorized as isostatic or eustatic. Isostatic sea level rise results 
from continental subsidence, or the gradual sinking of land, which causes the sea level 
relative to the sinking land to rise. Eustatic sea level rise results from the thermal 
expansion of ocean water in response to a warming climate and the melting of glaciers, 
both of which increase the volume of the ocean. Between 1961 and 2003, the global 
sea level rose by an average of 0.18 cm per year. From 1993 to 2003, sea levels rose 
at a rate of 0.31 cm per year, indicating an acceleration trend in the past decade.21 
 

18 U.S. EPA. Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990–2009. 2011. 
19 Ibid. 
20 Poore, R.Z., Williams, R.S., Jr., and Tracey, Christopher, 2011. “Sea level and climate: U.S. Geological Survey 
Fact Sheet 002–00.” http://pubs.usgs.gov/fs/fs2-00/. 
21 Intergovernmental Panel on Climate Change. “Climate Change 2007: Synthesis Report.” 2007. 
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Figure 7-2. Phoenix Lake Dam Inundation - Larkspur 

 
Source: MarinMap. Data source: California Governor’s Office of Emergency Services. 

 
Global Sea Level Rise Projections 
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A 2007 report by the Intergovernmental Panel on Climate Change 
(IPCC) projects a rise in sea level between 20 cm to 60 cm by the year 2100.26 The 
IPCC’s report does not take into account the potential melting of the Greenland and 
Antarctic ice sheets, citing uncertainty in the scientific literature as to the two ice sheets’ 
contribution to sea level rise. Therefore, the estimate should be considered a 
conservative one. 
 
Regional Sea Level Rise Projections 
Data from the San Francisco Bay tide gauge (one of the longest continually monitored 
gauges in the U.S.) show a 20 cm rise in Bay water levels between 1900 and 2000.27 
The San Francisco Bay Conservation and Development Commission (BCDC) amended 
the San Francisco Bay Plan to address climate change in general, specifically sea level 
rise in the Bay. Using data from the California Coastal and Ocean Working Group of the 
California Climate Action Team (CO-CAT), the Bay Plan assumes a 40.6 cm rise in Bay 
waters by 2050 and a 139.7 cm rise by 2100.28 
 
Sea Level Rise Impacts 
Sea level rise poses a threat to various facets of public life, including but not limited to 
the following: 

• Infrastructure. Infrastructure includes power lines, submerged utility pipes, fresh 
water and stormwater conveyances, roadways, docks, piers, and port facilities. 
Older pipes made of steel or concrete, easily corroded by saltwater, may 
deteriorate and fail, causing a costly disruption in service. Repairing, replacing, or 
relocating pipes is a time-intensive and expensive process. Access to bayside 
roads (including Sir Francis Drake Boulevard and Highway 101 in Larkspur) may 
also be jeopardized, impeding maintenance and repair work or halting services 
completely. 

• Human Life and Property. Property and structures in shoreline areas are 
vulnerable to gradual inundation from sea level rise, and may be in more 
immediate danger during storm events. Higher sea levels also undermine the 
effectiveness of hardened structures like seawalls and bulkheads, which are 
intended to protect upland structures but were engineered for lower sea levels. 
Failures of such structures could cause flood damage to private property, or 
submerge the property entirely. Public agencies may be exposed to a liability risk 
if privately owned land or property become submerged or inaccessible due to the 
failure of hardened structures. 

• Natural Resources. Some of Larkspur’s greatest natural resources are its 
wetlands along the San Francisco Bay and Corte Madera Creek. The dense 
vegetation of characteristic of wetland habitats naturally prevents shoreline 
erosion by binding the soil together and absorbing the impact of flooding or harsh 
waves. 30 Wetlands also serve as habitats and breeding grounds for a diverse 

26 See above. 
27 Cayon et al, 2006. San Francisco Tide Gauge. 
28 San Francisco Bay Plan, 2011. 
30 Division of Coastal Management. “Wetlands: Their Functions and Values in Coastal North Carolina.” 2007. 
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range of species, some of whom are endangered or threatened in California.31 
(See Chapter 6, Natural Environment and Resources, for further information 
about wetland habitats and species.) 
In undeveloped areas, wetlands gradually migrate inland in as sea level rises, 
maintaining a buffer between land and sea. However, developed areas and 
hardened structures like sea walls prevent this migration by acting as a physical 
barrier to upland wetland movement.33 Additionally, accelerated sea level rise 
may inundate wetlands at a rate that exceeds their capacity to migrate landward, 
leading to wetland drowning: a complete transformation into an aquatic habitat.34 
 

Regulatory Responses to Sea Level Rise 
In 2011, the San Francisco Bay Conservation and Development Commission (BCDC) 
began studying strategies for Bay Area communities to adapt to sea level rise and 
minimize damage to human life, property, infrastructure, and valuable natural resources 
due to sea level rise. The Adapting to Rising Tides (ART) pilot program, sponsored by 
BCDC in partnership with the National Oceanic and Atmospheric Administration Costal 
Services Section, will produce a model policy structure for local governments to 
reference when planning for sea level rise over the next century. The ART policy model 
was anticipated for completion in September 2012. 
 
SEISMIC AND GEOLOGIC HAZARDS 
 
The geology of Larkspur plays a major role in assessing the City's exposure to seismic 
and geologic risks. Three major groups of geologic materials underlie Larkspur (see 
Figure 7-3):  
 

• Sedimentary rock of the Franciscan Formation. This comprises the bedrock 
underlying Bon Air Hill and the ridges and slopes that form Larkspur's northern 
and southern boundaries. Franciscan melange, a mix of rock types embedded in 
crushed rock materials, makes up a large part of this underlying bedrock. 
Melange has highly erratic slope stability characteristics. 

• Alluvial deposits. Alluvial, or stream deposits, includes clay, sand, silt, and gravel. 
These deposits extend down the hillsides in swales and creek beds into gently 
sloping alluvial fans and floodplains. These soils were eroded from the steep 
slopes and transported by flooding streams. The older area of Larkspur 
(Downtown and the nearby residential neighborhoods) lies in a wide flat alluvial 
valley. Occasional erosion-resistant hills or knolls, such as Palm Hill and some of 
its small neighbors, protrude above the otherwise flat plain. 

http://dcm2.enr.state.nc.us/Wetlands/brochure.htm. 
31 See above. 
33 North Carolina Coastal Federation. “Bulkheads Don’t Finish High on Our List.” Coastal Review, Vol. 26 No. 1. 
2008. 
34 U.S. Climate Change Science Program. “Coastal Sensitivity to Sea Level Rise: A Focus on the Mid-Atlantic 
Region.” 2008. Section G.3.2. 
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• Bay mud. Bay mud lies in a broad band between Magnolia Avenue on the south 
and Sir Francis Drake Boulevard on the north (excluding Bon Air Hill). The older 
Bay mud reaches a thickness of 40 feet at the mouth of Corte Madera Creek. 
Bay mud is an unconsolidated jelly-like material that is both highly compressible, 
and subject to lateral flow when loads are placed on it.35  
 

Figure 7-3 
Geology 

[to be inserted] 
  

Figure 7-4 
Seismic Hazards 

[to be inserted] 
 
Seismic Hazards 
 
A seismic hazard is the effect of an earthquake, such as surface faulting, ground 
shaking, ground failure, or tsunami or seiche (tidal waves). Larkspur is not at risk from 
surface rupture. The San Andreas Fault, which is the only active fault in Marin County, 
lies eight miles to the west of the city. The active Hayward Fault lies 13 miles to the 
east.  
 
Larkspur is at risk from ground shaking, underground vibrations or waves generated by 
the breaking and snapping of rocks along a fault line during an earthquake. Most 
damage associated with earthquakes is from ground shaking, which causes direct 
damage to buildings, roads, and utilities. The greatest losses solely from ground 
shaking may occur where tall structures are built on thick, relatively soft, saturated 
sediments, and the least where they are built on firm bedrock.36 
 
Ground shaking can also trigger liquefaction, landslides, and tsunamis, indirectly 
affecting these same facilities. Figure 7-4 divides Larkspur into three seismic hazard 
categories (low, moderate, and high) based on the underlying geology. Areas with the 
least earthquake stability are composed of artificial fill, Bay mud, and landslide and 
stream deposits. The thick, loose soils of Bay mud tend to amplify and prolong the 
shaking. Areas of moderate stability are composed of sandstone, shale, and melange. 
The most stable areas are underlain by hard sandstone.  
 
Larkspur is also at risk from ground failure, in the form of liquefaction, settlement, and 
landslides. Liquefaction is a process by which water saturated clay-free sands or silts 
are transformed from a solid to a liquid state. Areas susceptible to liquefaction in 

35 Geologic Report and Selected Geologic Aspects of Larkspur, James C. Bangert, 1974; Preliminary Geologic Map 
of Marin (and other) Counties, United States Geological Survey, 1974; and Marin County General plan, 
Environmental Hazards Element, Draft Technical Report #3, Seismic and Geologic Hazards in Marin County, August 
1988. 
36 Marin County Technical Report #3. 
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Larkspur are those underlain by saturated, loosely compacted granular materials such 
as old stream beds (alluvium).37  
 

Figure 7-5 
Slope Stability 
[to be inserted] 

 
Subsidence, or settlement, is the drop in elevation of a ground surface caused by 
settling or compacting of the underlying material. The most severe and damaging 
subsidence is most likely to result from liquefaction and landsliding. Settlement may 
also occur without seismic activity, as discussed under Geologic Hazards.  
 
Landslides, the jarring loose of basically unstable hillside materials, are another type of 
ground failure. Landslides induced by earthquakes will occur generally in the same 
marginally stable areas as landslides induced by other forces, such as rainfall.  
 
A tsunami is a large ocean wave generated by an earthquake in or near the ocean. A 
seiche is an earthquake-generated wave in an enclosed body of water, such as a lake, 
reservoir, or bay. According to tsunami inundation maps produced by the California 
Emergency Management Agency (CalEMA), in a worst-case tsunami scenario Larkspur 
can expect inundation along the banks of Corte Madera Creek east of the Bon Air 
Bridge, with complete inundation expected in the Redwood Highway area (see Figure 7-
6). CalEMA’s inundation maps represent the worst-case tsunami scenarios and are 
intended for evacuation planning only.  As of 2011, CalEMA and the California 
Geological Society planned to release tsunami hazard maps by 2012 for use in land use 
planning.  
 
Measuring Earthquakes 
Earthquakes are measured in terms of magnitude (the amount of energy released at the 
earthquake’s hypocenter) and intensity (the observed effects of ground shaking on 
people, buildings, and natural features).38 The measure of magnitude, the Richter scale, 
is more commonly recognized than the measure of intensity and assigns a number to 
the amount of energy released. 
 
Earthquake intensity is measured by the Modified Mercalli Intensity (MMI) scale, which 
assigns a Roman number (I to XII) based on a description of the physical effects of 
earthquakes. The intensity can vary with the magnitude of the earthquake, the distance 
from the site to the faults, and with geologic materials.  
 
The intensity of the maximum possible earthquake in Larkspur would vary depending on 
geologic conditions in each location. Bay muds would experience the greatest intensity 
of shaking, and corresponding severe damage to nearly all structures (MMI XI). The 
alluvium areas would experience a lesser intensity of shaking with destruction of most 
masonry and frame structures (MMI X). The Franciscan rock areas would experience 

37 Ibid. 
38 U.S. Geological Survey, “The Severity of an Earthquake.” 2004. 
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the least shaking, resulting in general damage to foundations and frame buildings (MMI 
IX).  
 
Figure 7-6: Larkspur Tsunami Inundation Map 

 
Portion of CalEMA’s Tsunami Inundation Map for Emergency Planning: San Rafael Quadrangle/San 
Quentin Quadrangle, showing tsunami inundation in the Larkspur Planning Area.39 For illustrative 
purposes only. 
 
 
A major earthquake (e.g., an 8.3 magnitude on either the San Andreas or Hayward 
Fault), in addition to damaging buildings, may severely damage the Highway 101 
freeway overpass at Sir Francis Drake Boulevard and buckle pavement on Highway 
101, Magnolia Avenue, and other main arterials in Larkspur. Landslides resulting from 
an earthquake of this magnitude could separate different parts of the City and impede 
access by emergency personnel. Bon Air Road and Doherty Drive, which lie above bay 
mud, are also vulnerable to collapse from liquefaction and subsidence. Utility lines 
carrying water, gas, and sewage could be ruptured by landslides and sudden 
settlement. Emergency response teams could encounter serious difficulties in fighting 
fires if water lines are broken and landslides block access roads. 
 
Earthquakes and the California Building Code  
The City’s Building Code incorporates the California Building Code by reference. While 
the California Building Code is periodically updated, there may be a lag between the 
time the Code language is re-written and the time when it is adopted by the local 
jurisdiction. Immediate local adoption will help ensure that the most current standards 
are applied to new buildings. 
 

39 State of California Department of Conservation, Emergency Management Agency. December 2009. 
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The ability of buildings to withstand earthquakes depends on when they were built and 
their structure type. Buildings built before 1933 did not have to meet building code 
regulations relating to earthquake resistance. Since then, updated building codes have 
allowed newer buildings to be increasingly more resistant to damage. Generally, older 
wood frame structures may perform relatively well, while unreinforced masonry 
buildings (usually brick, stone, or concrete block with no reinforcement) may not 
withstand a major earthquake. In conformance with the Unreinforced Masonry Law 
(1985), Larkspur has identified 15 unreinforced masonry buildings scattered through the 
area south of Corte Madera Creek. Although several are located downtown, most 
downtown buildings, including City Hall, are wood frame. State law requires cities to 
adopt a mitigation program for buildings of unreinforced masonry, which the City 
adopted in XXXX. 
 
The City also requires a geotechnical investigation for buildings proposed for 
construction in seismic hazard areas. The investigation includes a site-specific 
characterization of anticipated strong ground motion, including the estimated peak 
horizontal ground acceleration, the duration of strong shaking, and the site period. A 
structural engineer then reviews the seismic data to determine whether the minimum 
California Building Code criteria will be adequate. 
 
Geologic Hazards 
 
Geologic hazards exist in Larkspur in the form of landslides, debris flows, subsidence, 
and differential settlement. Landslides, the principal geologic hazard in Larkspur, occur 
on the hillsides forming the City's boundaries. Subsidence and differential settlement 
have occurred along Corte Madera Creek in areas underlain with Bay mud.  
 
Natural conditions which affect slope stability are steepness of the slope, characteristics 
of the soil, degree of water saturation, and seismic activity. Human activities that can 
contribute to landslides include steep cuts in the slope, improper placement of fill on 
slopes, denuding steep hillsides of stabilizing vegetation, concentrating surface runoff, 
and overwatering.  
 
Landslides (or debris avalanches) caused by winter storms in 1982 produced over 
10,000 cubic yards of soil, rock, and debris, resulting in several million dollars in 
damage to homes, roads, and other improvements.42 Prompted by the extensive 
damage caused by the landslides, the City conducted a study of the nature, extent, and 
magnitude of slope stability hazards in a 300-acre area of undeveloped land on the 
City's southwestern slopes ("Hillslope Processes in Urban Planning"). The results of the 
study can be generalized to apply to the other hillside areas in the City. 
 
The report found that land surfaces in the study area had been shaped predominantly 
by erosion processes which could be expected to continue to actively change the 
landscape. Areas underlain by melange tend to produce more landslides. Physical 
disturbances of the ground resulting from land use activities have exacerbated slope 

42 Hillslope Processes and Urban Planning, Paul J. Seidelman and Jeffrey D. Borum, 1983. 
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stability problems in some areas. These activities include siting structures and road 
improvements on - or in the path of - landslides, and the improper design, use, or 
installation of retaining wall structures, drainage facilities, and cut slopes. The report 
includes detailed maps showing landslide and slope movement locations in the study 
area.  
 
Because landslides result from a sudden failure of natural or human-modified slopes 
and travel at high speeds, it is difficult to provide advance warning to those in the path 
of the flow. However, local residents should be aware that heavy rainfall and total storm 
precipitation increases landslide potential.  
 
Differential settlement and subsidence have historically occurred in Larkspur along 
Corte Madera Creek. Differential (or uneven) settlement may occur in poorly 
consolidated soils during earthquake shaking or over time. Settlement may be the result 
of poorly engineered fill, or of building on soils which are too weak to assume the load. 
In 1974, construction of several condominium developments along Corte Madera Creek 
had to be halted when cracks up to one inch wide were discovered in outside walls.43 
When settlement occurs over a large area it is called subsidence. Subsidence may 
result in flooding as ground levels are lowered (see previous discussion of Flood 
Hazards).  
 
Figure 7-6 shows four slope stability zones for Larkspur. Zone 1 includes areas of 
artificial fill over Bay mud or stream deposits. Although generally stable, they are prone 
to settlement. Zone 2 (flat or gentle slopes in valleys and along ridges) is the most 
stable. Zone 3 is similar to Zone 2 except that slopes are steeper and they are underlain 
by rock and slope deposits. Zone 4 (landslides, and quarry walls and highway cuts 
prone to rock falls) is the least stable. It should be emphasized that the zones are 
generalized. In 1982-83, more detailed geologic studies were made of two areas west of 
Magnolia Avenue. These two areas - called out on Figure 7-5 by solid boundary lines - 
are evaluated and extensively discussed in "Hillslope Processes and Urban Planning” 
report. 
 
FIRE HAZARDS 
 
Two primary categories of fire hazard exist in Larkspur: structural fires, which can 
damage the home or workplace; and wildland fires, which under extreme fire weather 
conditions can spread to and damage nearby structures.  Both involve a considerable 
life safety risk to Larkspur citizens. 
 
In 2011, Larkspur maintained two fire stations: a station next to City Hall in the 
Downtown (referred to as Station 15 in the County fire station system); and a station on 
Barry Way off Sir Francis Drake Boulevard (referred to as Station 16 in the County fire 
system). The Larkspur Fire Department employed 16 engine company personnel, and a 
fire chief. The Department participates in a Countywide automatic aid system and a 

43 Geologic Report. 
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statewide mutual aid system, and continues to work with other Marin County fire 
agencies to identify opportunities for regionalization and consolidation of services. 
 
Upon station notification, the Fire Department strives to maintain a six-minute response 
time for at least 90 percent of all emergency calls, although some hillside 
neighborhoods are up to seven (Madrone Woodlands) and eight minutes (highest part 
of Sunrise Lane) away.  
 
Larkspur's fire prevention activities include inspections of businesses, public facilities, 
and multi-family housing complexes. Owners of vacant parcels are required to clear 
their property of excessive vegetation if the fire chief determines a fire hazard exists. In 
addition, the Fire Department reviews building permit applications to ensure that new 
construction meets applicable State Fire Code requirements relating to fire safety.  
 
The Fire Department also utilizes various regional safety programs including the 
countywide Ready, Set, Go! program, which offers strategies for homeowners in Marin 
to prepare and protect their home and families from wildfires. In addition to the Ready, 
Set, Go! program, the Department offers other comprehensive disaster preparedness 
courses through the Get Ready Marin and the Community Emergency Response 
Training programs. A Community Emergency Advisory Committee was appointed by the 
City Council in 2010 to promote the Community Emergency Response Training program 
and other emergency preparedness programs, as identified. 
 
Wildland Fires 
 
Like the rest of Marin County, Larkspur's periodically arid climate, combined with 
extensive areas of grass and brush-covered open space and variable topography, 
create an ever-present threat of wildland fire. Extreme weather conditions, such as high 
temperatures, low humidity, and strong winds may cause an ordinary fire to expand into 
one of massive proportions. A high fuel load, resulting from years of accumulation, 
contributes to the problem. Steep slopes allow lowland fires to preheat vegetation 
before climbing hillsides, increasing the rate of fire spread and impeding firefighter 
access.  
 
Approximately 50 percent of the land area in Larkspur is at risk from wildland fires.44 
Some of the land is open space, but developed hillsides are also at risk. (See Figure 7-
7.) Specific areas identified as High Hazard Fire Zone Areas include: 
 

• The area west of Magnolia Avenue, from the Corte Madera city limits, north to 
the Kentfield/Marin County boundary. This region includes the King Mountain 
Open Space land within the City. 

• The Palm Hill neighborhood, south of William Avenue, east of Holcomb Avenue, 
north of Alexander Avenue and Taylor Road and west of the Corte Madera city 

44 Larkspur Emergency Plan, Hazard Summary for Major Wildland Fire. 
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limits. This region includes the Northwestern Pacific Railroad Right-of-way 
property along William, Holcomb and Acacia Avenues. 

 
Many homes located in high risk fire areas are built of combustible building materials or 
with stilt and pole construction. The latter allows suspended floor areas to trap heat, 
increasing opportunities to ignite the homes.  

 
Figure 7-7 

Fire Hazard Areas 
[to be inserted] 

 
Besides the loss of property and natural vegetation from a wildland fire, firefighting 
efforts could scar the land through bulldozing, road cutting, and use of fire retardant 
chemicals. Erosion and landslides may occur on the denuded slopes during the rainy 
season.  
 
CRIME AND PUBLIC SAFETY 
 
The Twin Cities Police Authority has provided law enforcement services to the City of 
Larkspur and Town of Corte Madera since its formation in 1980, stemming from the 
consolidation of the two jurisdictions’ respective police departments. Governing policy 
for the Authority is established by the Twin Cities Police Council, comprised of two 
members from each jurisdiction’s City Council. A Management Committee comprised of 
Larkspur’s City Manager and Corte Madera’s Town Manager oversees the general 
management of the Authority. The Police Chief oversees the Authority’s operational 
functions. The Authority has an annual budget of approximately $4 million and 
maintains 44 employees (33 sworn officers). 
 
This General Plan recognizes the authority and mandate of the Twin Cities Police 
Authority and therefore does not establish policies for the provision of law enforcement 
services in Larkspur. 
 
HAZARDOUS MATERIALS 
 
Generally, hazardous materials are materials with properties that make them potentially 
dangerous or harmful to human health or the environment.45 Many hazardous materials 
are regulated specifically by State or federal law (referred to as “listed wastes”). 
However, a material can be considered hazardous even if it is not specifically listed as 
such by the State or federal government, if it exhibits any of these four characteristics: 
ignitability, corrosivity, reactivity, or toxicity.46 
 
Larkspur is a residential community, seemingly removed from the risk of exposure to 
hazardous materials. However, hazardous materials are used, stored, and transported 
through Larkspur every day. Several manufacturing processes in the Redwood Highway 

45 California Department of Toxic Substances Control. 
46 California Code of Regulations §66261.21 to 66261.24. 
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area east of Highway 101 use hazardous materials. Neighborhood gas stations and dry 
cleaners also use hazardous products and solvents, and almost every household keeps 
some hazardous materials on hand (e.g., insecticides, paint, motor oil, etc.). 
 
In addition to hazardous materials used and stored in the City, significant risk is posed 
by trucks carrying flammable liquids and gases, corrosives, explosives, and oxidizers 
along Highway 101. An accidental release of any of these products could result in a 
serious threat to life and property, as well as secondary effects of fire, explosion, or 
public health risk.47  
 
Hazardous Materials Regulation in Marin County 
 
The Marin Hazardous and Solid Waste Joint Powers Authority was formed in 1996 to 
develop a Countywide Integrated Waste Management Plan, as required under the 
Integrated Waste Management Act of 1989. The Marin County Integrated Waste 
Management Plan is included by reference in this General Plan. 
 
Hazardous waste collection in Larkspur is provided by the Joint Powers Authority. For 
flammable or combustible liquid spills, the City may request assistance from the 
Chevron Oil refinery. There are also limited resources for cleaning up on-site flammable 
or combustible liquid spills at the Larkspur Ferry terminal.  
 
Handling of hazardous materials is regulated by several local, state and federal 
agencies. In Marin County, the Marin Certified Unified Programs Agency (CUPA) 
inspects and oversees the permitting of businesses in the County associated with 
hazardous waste. Commercial use and storage of hazardous materials is also subject to 
the provisions of the California Occupational Health and Safety Act (CALOSHA), the 
Uniform Fire Code, the California Building Code, and other state and federal legislation. 
The State Department of Toxic Substances Control monitors hazardous waste transfer, 
storage, treatment, and disposal on a statewide level through its Enforcement and 
Emergency Response Program. Transport of hazardous materials and wastes is also 
regulated by the U.S. Department of Transportation and the U.S. Environmental 
Protection Agency.  
 
AIR QUALITY48 
 
Poor air quality is a persistent environmental and public health problem in the Bay Area. 
Though improvements in air quality since 1990 have extended the average life 
expectancy in the region by approximately six months, the Bay Area still experiences 
unacceptably high levels of certain air pollutants. Air pollution can cause acute and 
chronic respiratory and cardiovascular illnesses and premature mortality in sensitive 
populations. Greenhouse gases also impact air quality by contributing to global climate 
change, which in turn impacts public health and welfare on a local level. The most 

47 Larkspur Emergency Management Plan, Hazardous Materials Incident Threat Assessment. 
48 Unless otherwise noted, data in this section was obtained from the Bay Area Air Quality Management District’s 
“Bay Area 2010 Clean Air Plan.” 
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significant source of air pollutants and greenhouse gases in Marin and the Bay Area are 
mobile sources, such as on-road vehicles and off-road equipment. 
 
Ambient air quality in Marin County is generally good. However, vehicle travel by Marin 
residents and workers contributes to regional concentrations of air pollutants. The most 
effective way for Larkspur to help improve local and regional air quality is to reduce the 
number of single-occupant vehicle trips within the City and between the City and other 
communities. The City can use a variety of land use and circulation planning strategies 
to reduce such trips, many of which are addressed in Chapter 2, Land Use, and Chapter 
4, Circulation. These strategies include improving bicycle and pedestrian connections 
within the City and between the City and other communities; supporting local and 
regional public transportation; and encouraging and facilitating transit-oriented 
development. 
 
Regulatory Agencies and Air Quality Standards 
 
Air pollutants are regulated at the federal, State, and regional level. The federal Clean 
Air Act establishes national ambient air quality standards (NAAQS) for six pollutants 
referred to as criteria pollutants: ozone (O3), particulate matter (PM2.5 and PM10), carbon 
monoxide (CO), nitrogen oxides (NOx), sulfur dioxide (SO2), and lead (Pb). The last 
significant amendments to the federal Clean Air Act were adopted in 1990, with several 
minor changes adopted since. NAAQS are separated into two tiers: primary standards, 
which are intended to protect public health; and secondary standards, which are 
intended to protect public welfare (e.g., agriculture crops and livestock, air and ground 
transportation, etc). 
 
The State of California first adopted its own ambient air quality standards and motor 
vehicle emission control regulations in 1959, before the first Federal Clean Air Act was 
adopted in 1963. Because of this, the State is eligible for waivers which are 
promulgated by the Air Resources Board (CARB). CARB’s air quality standards are 
more stringent for certain pollutants than the federal standards for those pollutants. (See 
Figure 7-7.) 
 
California is classified into 15 air basins, or regions with similar meteorological and 
geographic conditions and therefore similar air pollution burdens. Each air basin is 
managed by an air pollution management agency that is responsible for regulating 
stationary sources of air pollution in the basin and ensuring that both State and federal 
ambient air quality standards are met. Larkspur is located in the San Francisco Bay air 
basin, which is managed by the Bay Area Air Quality Management District (BAAQMD). 
 
BAAQMD performs regional air quality planning, regulates stationary sources of air 
pollution (e.g., refineries, factories, etc.) and operates a system of 28 air quality 
monitoring stations throughout the Bay Area to measure local air quality levels. Two air 
quality monitoring stations are located in Marin County: 
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• San Rafael: The San Rafael air quality monitoring station measures the ambient 
concentration of O3, NO2, CO, PM10, PM2.5, and air toxics. This station provides 
the most comprehensive air quality data for Marin County. 

• Point Reyes: The Point Reyes air quality monitoring station measures the 
ambient concentration of PM2.5. Air quality data collected at this station is used 
to provide background concentrations of PM2.5, as it is located in an area without 
significant emissions from mobile or stationary air pollution sources. This site is 
operated by CARB. 

 
Figure 7-8 

Federal and State Ambient Air Quality Standards 

Pollutant Averaging 
Time California Standard 

National Standard 

Primary Secondary 

Ozone (O3) 
1 Hour 0.09 ppm (180 µg/m3) - Same as 

primary 
standard 8 Hour 0.07 ppm (137 µg/m3) 0.075 ppm (147 

µg/m3) 

Respirable 
Particulate 
Matter 
(PM10) 

24 Hour 50 µg/m3 150 µg/m3 Same as 
primary 

standard 
Annual 
Arithmetic 
Mean 

20 µg/m3 - 

Fine 
Particulate 
Matter 
(PM2.5) 

24 Hour Same as federal 
standard 

35 µg/m3 
Same as 
primary 

standard 
Annual 
Arithmetic 
Mean 

12 µg/m3 
15 µg/m3 

Carbon 
Monoxide 
(CO) 

8 Hour Same as federal 
standard 

9 ppm (10 
mg/m3) - 

1 Hour 20 ppm (23 mg/m3) 35 ppm (40 
mg/m3) 

8 Hour (Lake 
Tahoe) 

6 ppm (7 mg/m3) - - 

Nitrogen 
Dioxide 
(NO2) 

Annual 
Arithmetic 
Mean 

0.03 ppm (57 µg/m3) 53 ppb (100 
µg/m3) 

Same as 
primary 

standard 

1 Hour 0.18 ppm (339 µg/m3) 100 ppb (188 
µg/m3) None 

Sulfur 
Dioxide 
(SO2) 

24 Hour 0.04 ppm (105 µg/m3) - - 

3 Hour - - 0.5 ppm (1300 
µg/m3) 

1 Hour 0.25 ppm (655 µg/m3) 75 ppb (196 
µg/m3) - 

Lead 

30 Day Average 1.5 µg/m3 - - 
Calendar 
Quarter - 1.5 µg/m3 Same as 

primary 
standard Rolling 3-Month - 0.15 µg/m3 
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Average 
Sulfates 24 Hour 25 ug/m3 

No federal standard 
Hydrogen 
Sulfide 1 Hour 0.03 ppm (42 ug/m3) 

Vinyl 
Chloride 24 Hour 0.01 ppm (26 ug/m3) 

Abbreviation Key: ppm = parts per million; ppb = parts per billion; ug/m³ = micrograms per cubic-meter; 
PM 10 = particulate matter less than 10 microns in diameter; PM 2.5 = particulate matter less than 2.5 
microns in diameter. 
Source: California Air Resources Board, 2010.  
 
Pollutant Sources and Health Risks 
 
Air pollution sources fall under two categories: mobile sources and stationary sources. 
Mobile sources include on-road motor vehicles (cars, trucks, buses, etc.), and off-road 
sources (e.g., construction equipment, boats, trains, aircraft, and farm and lawn 
equipment). Stationary sources include point sources (a discrete source such as a 
factory or refinery) and area sources, which are individually small but contribute 
collectively to air pollution (e.g., residential fireplaces and water heaters, gas stations, 
etc.). BAAQMD estimates air pollution levels from on-road mobile sources using an 
emission factor model from CARB, which considers projected growth in vehicle miles 
traveled (VMT) as determined by the Metropolitan Transportation Commission’s (MTC) 
travel demand model, which in turn is based on demographic growth projections from 
ABAG. 
 
Certain population groups, including children, seniors, the acutely ill, and the chronically 
ill - especially those with cardiovascular diseases - are particularly sensitive to high 
concentrations of pollutants. These groups, and the locations and facilities where they 
spend a substantial amount of time, are referred to as "sensitive receptors." In Larkspur, 
sensitive receptors include all residential neighborhoods, schools, The Tamalpais senior 
living facility, parks, and day care centers. 
 
Climate and Topography 
 
Climate and topography are major influences on air quality. Marin County is generally 
hilly on the western (ocean) side, with sheltered valleys on the eastern (Bay) side where 
most of the County’s population is located. A marine layer of fog and cool air maintains 
moderate temperatures throughout most of the County. This marine layer, along with 
relatively constant winds from the northwest, helps keep air pollution levels in the 
County low. However, this means that air pollution generated in Marin County may be 
dispersed to other parts of the Bay Area, which underscores the regional nature of air 
pollution.49 
 
Historic and Current Air Quality 
 

49 Bay Area Air Quality Management District, 2011. 
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Air quality in the San Francisco Bay Area has improved since the passage of the both 
the State and Federal Clean Air Acts, due mainly to emission controls on vehicles and 
stationary air pollution sources. Figure 7-7 shows the number of days on which Federal 
or State standards were exceeded at BAAQMD’s San Rafael monitoring station from 
1999 to 2009.  
 

Figure 7-9 
Number of Days on Which Federal or State Standards Were Exceeded at the San 

Rafael Monitoring Station 
Pollutant 1999 2001 2003 2005 2007 2009 

Carbon 
Monoxide 
(CO) 

      

Ozone (O3) 2 (State) 0 0 0 0 0 
Nitrogen 
Dioxide (NO2) 

      

Sulfur Dioxide 
(SO2) 

      

PM2.5       
PM10       
Source: BAAQMD Clean Air Plan, 2010. 
 
Although Figure 7-9 shows generally favorable air quality in Marin County, the County 
produced an estimated 198 tons of air contaminants every day in 2008.50 When 
disaggregated by land use, mobile sources (on-road motor vehicles, boats, trains, and 
other motorized equipment) were estimated to produce 115 tons or 58 percent of the 
total. Performance standards for mobile and stationary sources are strictly enforced on 
a State and Federal level, leading to significant reductions in pollutants emitted by 
individual sources. 
 
Accordingly, the most viable way to improve air quality in the Bay Area is by reducing 
motorized vehicle travel. This will require fundamental changes in land use and travel 
patterns. The Circulation and Land Use Elements of this General Plan strongly 
advocate a reduction in the number of single-occupant auto trips by supporting 
alternative modes of transportation, such as transit and bicycles, encouraging high 
intensity or density developments to be located near transit hubs and vice versa, 
encourage mixed use developments and neighborhood shopping centers to reduce auto 
trips. 
 
NOISE 
 
Noise is unwanted sound. Understanding the location and sources of noise in Larkspur 
is necessary to minimize the exposure of community residents to excessive noise, and 
informs the land use, housing, and circulation policies contained in this General Plan. 
Sensitive noise receptors (e.g., housing, schools, hospitals, and sensitive wildlife 

50 California Air Resources Board, Almanac Emission Projection Data, 2009. 
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habitats) should be located away from high noise levels, or, if that's not practical, 
protected from them. 
 
In Larkspur, vehicular traffic is the main source of noise. Noise levels are highest near 
major traffic generators (such as Highway 101) and quietest at locations remote from 
major traffic sources. Policies that will increase or decrease traffic will affect the noise 
environment of adjacent land uses. Other noise sources besides traffic have been 
identified as common problems in Larkspur, and include unmuffled or improperly 
muffled motor vehicles, the use of power tools and construction equipment, early 
morning garbage pick-up. Noise is also a factor in open space planning because noise 
can adversely affect the enjoyment of human activities in those areas and the integrity 
of the natural habitat.  
 
Measuring Noise in Larkspur 
 
To be added after EIR is completed. 
 

Figure 7-10 
Noise Exposure Contours 

[to be inserted] 
 
Exterior Noise Levels and Land Use Compatibility 
 
Figure 7-9, "Land Use Compatibility Standards," shows the noise levels that are 
generally acceptable for various land use categories. The chart indicates that a land use 
can be made compatible with a range of noise levels if the necessary noise reduction 
features are included in the project’s design. This table helps the City make preliminary 
determinations about the suitability of a proposed project located in an area where there 
is information about the noise environment (e.g., from noise contours or noise 
measurements).  
 
California Noise Insulation Standards require preparation of an acoustical report for 
multiple-family dwellings proposed in areas where the Ldn exceeds 60 dBA. The report 
must show how the project will be designed to reduce the noise level to at least 45 dBA 
in habitable rooms. Typical buildings with their windows open provide an exterior-to-
interior noise reduction of about 15 dB. In areas where the exterior noise level exceeds 
an Ldn of 60 dB, other noise reduction measures must be employed (see Construction 
Modifications on page 151). No standards have been established for acceptable 
outdoor areas in multiple-family developments, but State Noise Element Guidelines 
recommend 60 dB as the upper limit for acceptable levels. Comparable standards do 
not exist for commercial development. However, an interior noise level of 40 to 45 dB is 
generally considered acceptable for an office environment during working hours.  
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Figure 7-11: Land Use Compatibility Standards 

LAND USE CATEGORY 

COMMUNITY NOISE LEVEL INTERPRETATION 
Ldn or CNEL, dB  

        NORMALLY ACCEPTABLE 
 
Specified land use is satisfactory, 
based upon the assumption that any 
buildings involved are of normal 
conventional construction, without any 
special noise insulation requirements. 
 
 
       CONDITIONALLY ACCEPTABLE 
 
New construction or development 
should be undertaken only after a 
detailed analysis of the noise 
reduction requirements is made and 
needed noise insulation features 
included in the design. Conventional 
construction, but with closed windows 
and fresh air supply systems or air 
conditioning will normally suffice. 
 
 
        NORMALLY UNACCEPTABLE 
 
New construction or development 
should generally be discouraged. If 
new construction or development 
does proceed, a detailed analysis of 
the noise reduction requirements 
must be made and needed noise 
insulation features included in the 
design. Outdoor areas must be 
shielded. 
 
 
        CLEARLY UNACCEPTABLE 
 
New construction or development 
should generally not be undertaken. 
Construction costs to make the indoor 
environment acceptable would be 
prohibitive and the outdoor 
environment would not be usable. 

       55       60       65     70      75       80 

Residential- Low Density 
Single-family, Duplex, 

Mobile Homes 

       
       
       
       

Residential- Multi-family 

       
       
       
       

Transient Lodging- 
Motels, Hotels 

       
       
       
       

Schools, Libraries, 
Churches, Hospitals, 

Nursing Homes 

       
       
       
       

Auditoriums, Concert 
Halls, Amphitheatres 

       
       
       
       

Sports Arenas, Outdoor 
Spectator Sports 

       
       
       
       

Playgrounds, 
Neighborhood Parks 

       
       
        
        

Golf Courses, Riding 
Stables, Water 

Recreation, Cemeteries 

       
       
       
       

Office Buildings, 
Business Commercial  & 

Professional 

       
       
         
       

Industrial, 
Manufacturing, Utilities, 

Agriculture 

       
       
       
       

Noise Source Characteristics 
 
The land use/noise compatibility recommendations should be viewed in relation to the specific source of the 
noise. For example, aircraft and railroad noise is normally made up of higher single noise events than auto traffic, 
but occurs less frequently. Therefore, different sources yielding the same composite noise exposure do not 
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necessarily create the same noise environment. 
 
Suitable Interior Environments 
 
One objective of locating both single and multi-family residential units relative to a known noise source is to 
maintain a suitable interior noise environment at no greater than 45 dB CNEL or Ldn. This requirement, coupled 
with the measured or calculated noise reduction performance of the type of structure under consideration, should 
govern the minimum acceptable distance to a noise source. 
 
Source: Governor’s Office of Planning and Research General Plan Guidelines, 2003. 
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