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Analysis contained within California Energy Demand 2008-2018: Staff Revised 

Forecast 6, a report by the California Energy Commission (CEC), shows that 

commercial floor space and the number of jobs have closely tracked the growth in 

energy use in the Commercial Sector. ABAG projects job growth will increase from 

7,410 jobs in 2005 to 7,740 in 2020. Using this growth projection of 330 jobs, it 

was calculated that the average annual growth in energy use in the commercial 

sector between 2005 and 2020 would be 0.29 percent. 

For the transportation sector, the Metropolitan Transportation Commission (MTC) 

projects that county-wide vehicle miles traveled in Marin County will increase at a 

rate of 0.78% a year between 2006 and 2020, or approximately 12.4% between 

2005 and 2020.7

6   http://www.energy.ca.gov/2007publications/CEC-200-2007-015/CEC-200-2007-015-SF2.PDF 

7 Transportation 2035 Plan for the San Francisco Bay Area - Travel Forecasts Data Summary

8 California Air Resource Board, “Climate Change Scoping Plan,” December 2008, p. 27, http://www.arb.
ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf, accessed 3/31/10.

2.4  Greenhouse Gas Emissions Reduction Target

This Climate Action Plan proposes an emissions reduction target of 15% below 

2005 levels by 2020, which is consistent with the State’s direction to local 

governments in the AB 32 Scoping Plan.8  Figure 7 provides a comparison of 

the business-as-usual forecast for 2020 to the 2005 baseline year and the 15% 

reduction target. Figure 7 is also a depiction of Larkspur’s challenge in attempting 

to meet its reduction targets. Emissions will continue to increase along the 

business-as-usual scenario while reduction efforts are initiated. Achieving the 

target is therefore more than a 15% decrease – rather, it is a 22.4% reduction 

from projected 2020 emissions levels in Larkspur. 

2020 BAU 
9.5% Increase

2020 Reduction 
Target

15% Decrease

2005 Baseliine

80,000

90,000

100,000

110,000

120,000

2005 2020

Figure 7: Emissions Reduction Target



Section GHG Reductions
(Metric Tons)

3.2
3.3
3.4
3.6
3.7

3.8

Natural Systems, Carbon Sequestration and Emissions Offset
Land Use and Transportation
Green Building, Energy Efficiency and Renewable Energy
Waste Reduction, Recycling, and Zero Waste
Water and Wastewater
SUBTOTAL
% below 2005 levels
State Actions
% below 2005 levels

TOTAL

1,261
4,891
3,669
776
953

11,550

10.9%
17,022
16.0%

Cumulative % below 2005 levels  (Goal: 15% below 2005 levels)
28,572
26.9%

3.1 Summary of Greenhouse Gas Reduction Strategies

The mitigation measures presented in this chapter, as 

summarized in the tables below, achieve greenhouse 

gas emissions reductions in the community of 11,550 

metric tons CO2e or approximately 11% below the 

2005 baseline of 106,222 metric tons CO2e. When 

state reductions are added, emissions in Larkspur 

would be approximately 27% — enough to allow the 

City to surpass a reduction target of 15% below the 

2005 baseline by 2020. 

Within government operations, the City could achieve 

reductions of 134 metric tons CO2e, or nearly 

35% below 2005 levels of 540 metric tons CO2e, 

by implementing all of the specific, measurable 

actions listed in the following sections. It is noted 

that a wide range of programs that exceed the City’s 

reduction goal have been included to allow for the 

consideration and prioritization of each program, 

based on its estimated cost, annual savings,  and GHG 

reduction benefit, during the review of new programs, 

development projects, and funding opportunities. 

State actions would reduce emissions by another 

13.5%, and programs to offset emissions could reduce 

emissions by an additional 29%.  

3. ACTIONS TO REDUCE GREENHOUSE GAS EMISSIONS

Table 5: Mitigation Measures for Community Emissions

Table 6: Mitigation Measures for Government Operations Emissions

 3.5	          Green Purchasing

Section GHG Reductions
(Metric Tons)

3.2
3.3
3.4

3.6
3.7

3.8

Natural Systems, Sequestration (exculding Offset Emmisions)
Land Use and Transportation
Green Building, Energy Efficiency and Renewable Energy

Waste Reduction, Recycling, and Zero Waste
Water and Wastewater
SUBTOTAL
% below 2005 levels
State Actions
% below 2005 levels

TOTAL

1.9
34.4
89.4
1.8
6.2

0.2

24.8%
72.8

13.5%

Cumulative % below 2005 levels  (Goal: 15% below 2005 levels)

28,572
26.9%

3.2 Offset Emissions
% below 2005 levels

154.8
28.7%

133.9

361.5
66.9%
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3.2  Natural Systems, Carbon Sequestration and 

Emissions Offset

The natural environment has been extensively altered 

by human civilization, often with little consideration 

for how natural systems function, depriving us of 

the important benefits they offer.  Clearing and 

draining of wetlands, forestlands, grasslands and 

other open space for agricultural production or 

urban development decreases or eliminate the 

capacity of those natural systems to store carbon. 

30 percent of annual GHG emissions globally are 

due to deforestation.9  The carbon dioxide stored 

in soil, trees, and other vegetation is released into 

the atmosphere when forestland and open space 

is converted to other uses. Restoration of these 

natural areas, and establishment of new ones, has 

the potential to tie up or sequester greenhouse gas 

emissions in the form of soil and wood carbon. 

This section of Larkspur’s Climate Action Plan 

highlights carbon sequestration through the 

restoration and establishment of natural areas, and 

composting rather than landfilling food waste as ways 

to reduce and offset the City of Larkspur greenhouse 

gas emissions.

Measure GHG Reductions
(Metric Tons)

3.2.C1
3.2.C2

Mitigation Measures for Community

Increase Trees and Vegetation to Achieve a Net Gain of 100 Trees
Offset Emissions for Electricity and Natural Gas Use

% Reduced from 2005 Levels

4
1,257
1,261
1.2%

TOTAL

Table 7: Section 3.2 Community Mitigation Measures 

Table 8: Section 3.2 Government Operations Mitigation Measures 

Measure GHG Reductions
(Metric Tons)

3.2.G1

3.2.G2

Mitigation Measures for Government Operations

Increase Public Trees and Vegetation
to Achieve a Net Gain of 50 Trees

 % Reduced from 2005 Levels

1.9

89.7

156.7
29.0%

Offset Emissions for Electricity and 
Natural Gas Use

Offset Emissions from City Vehicles3.2.G3 65.1

Cost to Implement
Annual
Savings

$100 per tree

$1,200 per year

$900 per year

TOTAL

n/a

n/a

n/a

9 “Deforestation causes global warming,” Food and Agriculture 
Organization of the United Nations, 2006, http://www.fao.org/
newsroom/en/news/2006/1_0     00385/index.html



Recommended Programs:

1. Continue to enforce policies and programs that regulate the removal and replace-

ment of significant trees and preclude the sale of exotic and invasive plants.

2. Develop and implement a community-wide tree-planting program for streets 

and parks to significantly increase the carbon storage potential of trees and 

other vegetation in the community.

3. Encourage and, when feasible, require removal of concrete from creek channels 

and creek restoration and enhancement.

4. Encourage use of pervious paving materials when practical.

5. Continue to enforce zoning regulations for parking lot landscaping to increase 

shading and reduce thermal gain.

6. To the extent possible, require new development to be planned around exist-

ing trees and require new or replacement tree planting as carbon offsets 

where increased intensity of use, development or activity results in increased 

GHG emissions.

7. Continue to support the use of tax benefits for land deeds and the use of plan-

ning and zoning tools such as conservation easements and Transfer of Develop-

ment Rights (TDR) to promote cluster development and secure “climate reserve” 

zones on tree covered undeveloped hillside parcels and other open space.

8. As may be necessary, investigate achieving further carbon reductions for city 

operations by purchasing carbon offsets or participating in a program such as 

ClimateSmart, after maximizing GHG reductions through conservation, energy ef-

ficiency and renewable energy measures.

9. Provide educational opportunities and creative incentives for community organi-

zations and residents to reduce their carbon footprint. 

10. Support and promote local farmers markets.

11. Partner with Master Gardeners and others to provide education and resources 

to residents on backyard gardening.

12. Encourage the creation of community gardens, including possible use of sur-

plus City properties.
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3.3  Land Use and Transportation

Transportation and land use development are strongly 

interrelated.  The more suburban the development 

(i.e., low density housing which causes residents to 

live further from urban centers), the less viable are 

mass transit systems and other alternative modes 

of transportation such as walking or biking, and the 

more dependent residents become on the automobile.  

Studies have shown that people who live near transit 

drive between 20 and 40% less and that low-density 

suburban development generates twice as much 

GHG emissions per capita than a more dense urban 

development pattern.   As a result, the transportation 

sector is one of the largest sources of GHG emissions.  

Though Marin County is known for its environmental 

consciousness, it is also known for its low-density de-

velopments, larger homes, multi-vehicle households, 

and consumerism.  It also ranks among the highest 

in the U.S. in terms of per capita GHG emissions. 

Although many of the measures listed below are dif-

ficult to quantify, implementing them can significantly 

reduce the Community’s emission totals.

Measure GHG Reductions
(Metric Tons)

3.3.C1
3.3.C2

Mitigation Measures for Community

Encourage Compact, Transit-oriented Development
Increase Walking and Biking for Local Trips

% Reduced from 2005 Levels

190
1,512
1,421

4.6%

3.3.C4
3.3.C5

Increase Ridesharing
Accelerate Adoption of Electric Vehicles

497
1,271
4,891

3.3.C3 Increase Public Transit Use

TOTAL

Measure GHG Reductions 
(Metric Tons)

3.3.G1

3.3.G2

Mitigation Measures for Government Operations

Replace City Vehicles with Electric
Vehicles

% Reduced from 2005 Levels

13.0

21.4

34.4
6.4%

City Employees Commute by
Alternative Means of Transportation

Cost to
Implement

Annual
Savings

As Replaced

Cost of incentive
Chosen

TOTAL

n/a

n/a

Table 9: Section 3.3 Community Mitigation Measures 

Table 10: Section 3.3 Government Operations Mitigation Measures 



Recommended Programs

1.	 Reduce and encourage the reduction of GHG emissions through the General Plan 

and environmental and project review processes by:

a. Adopting policies that promote compact and efficient development, such as 

orienting new development to capitalize on transit system investments and 

services.

b. Adopting policies that encourage a “balanced” community, where residents 

do not have to travel long distances for service needs. 

c. To the extent feasible, products are grown or manufactured locally or within 

the region; and growing food is given a priority over planting ornamentals.

d.	Establishing planning processes that encourage reducing GHG emissions, 

including the development of workforce housing and a diversity of housing types.

e.	Using transportation models and surveys to capture data for and accurately 

reflect all modes of transportation.

f.	 Making reductions in vehicle-miles traveled (VMT) a high-priority criterion in 

evaluation of policy, program and project alternatives.

g.	Implementing transportation planning procedures that consider demand 

management solutions equally with strategies to increase capacity.

h.	As appropriate, analyzing impacts of development projects on safety, avail-

ability, and use of alternative transportation in CEQA documents.

i.	 Adopting local CEQA Guidelines to explain how analysis of greenhouse gas 

emissions will be treated, such as thresholds of significance.

2.	 Educate residents and employees about the health and environmental benefits 

of walking, cycling, or taking public transit, and ride sharing, and information to 

assist in these modes of travel (e.g., information available in public places and 

employment centers regarding bus schedules, pedestrian pathways and trails, and 

the 511 Rideshare Program and related vanpool incentive programs).

3.	 Encourage the use of sustainable transportation modes by identifying where the 

Community’s pedestrian, bicycle, and mass transit facilities are deficient and up-

dating the community-wide pedestrian and bicycle plan and capital improvement 

program that maximizes the potential to:

a.	Continue improving bicycle infrastructure (e.g., Class 1, 2, and 3 paths)

b.	Update (e.g., include specifications for bicycle racks) and enforce bicycle-

parking requirements for public and private developments.	

c.	Improve commercial and residential pedestrian infrastructure (e.g., sidewalks, 

paths, and walkways) and expanded programs that encourage walking (e.g., 

safe routes to school program).

d.	Continue to improve mass-transit infrastructure (e.g., bus stops, transit 

stations, park and ride) and coordinate with the regional transit providers 

and the Transportation Authority of Marin (TAM) to pursue funding opportu-

nities to expand local and regional bus service in range and/or frequency.  

Oppose reductions in transit service.

e.	Study the Larkspur Landing Circle area and enhance the opportunities 

presented by the location of the Larkspur Ferry, the Marin Airporter, and 

eventually the SMART train station.

f.	 Support and encourage the implementation of TAM’s vision for the future, 

“Moving Forward: A 25-Year Transportation Vision for Marin County.”

g.	Increase bicycle and pedestrian safety through traffic calming devices and 

other measures to reduce traffic speeds and volumes, and design stan-

dards for multi-modal mobility and access. 

h.	Encourage innovated ideas for allowing residents to swap/trade bicycles that 

no longer meet their needs for ones that do (e.g., potential for trading bike 

pulled kid-carts to someone that wants to use the cart to haul groceries.)  

4.	 Green the City Fleet.  Reduce greenhouse gas emissions from municipal fleet 

operations by purchasing or leasing high MPG, low carbon fuel or hybrid vehicles, 

or by using an external car sharing program in lieu of city/county fleet.
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5.	 Provide agency employees with incentives to use alternatives to single 

occupant auto commuting, such as parking cash-out, flexible schedules, 

transit incentives, bicycle facilities, ridesharing services and subsidies, and 

telecommuting when practical.

6.	 When auto and truck transportation remain necessary, improve GHG emissions by:

a.	Implementing Intelligent Transportation Systems (ITS) for surveillance and 

traffic control, such as synchronized signals, transit and emergency signal 

priority, and other traffic flow management techniques, to improve traffic 

flow and reduce vehicle idling. 

b.	Encouraging private development to encourage the use of hybrids, electric 

vehicles, and carpools.

c. Working with school districts and private schools to encourage carpooling 

and participation in safe routes to school.

d.	Working with and encouraging the County in developing a community car-

sharing, when determined to be feasible.

e.	Adopting and implementing a policy requiring limitations on idling for 

commercial vehicles, construction vehicles, buses and other similar 

vehicles, beyond state law, where feasible.

f.	 Designing right-of-way widths to the minimum acceptable safety 

standards for both traffic calming and auto, bicycle and pedestrian safety.

7.	 Encouraging ownership of plug-in electric vehicles (EV) by providing EV charging 

station infrastructure, where appropriate, and encouraging property owners and 

developers to install EV charging stations in commercial and residential projects.



3.4  Green Building, Energy Efficiency And 

       Renewable Energy

The two fundamental means for reducing emissions 

from electricity and natural gas use are decreasing 

consumption through efficiency and switching from 

fossil fuels to renewable sources.  According to the 

U.S. Department of Energy, buildings account for 

approximately 39% of total energy use, over 12% of 

the total water consumption, 68% of total electricity 

consumption, and 38% of all carbon dioxide emissions 

annually in the United States.

Increasing the efficiency of buildings is the most 

cost-effective approach for reducing greenhouse gas 

emissions.  Programs, which require minimum energy 

efficiency upgrade for home remodeling, such as 

increasing insulation and sealing heating ducts, have 

demonstrated energy savings of up to 20%.  

New construction techniques and building materials, 

known collectively as “green building,” can significantly 

reduce the use of resources and energy and creation of 

waste in our homes and commercial buildings.  Green 

construction methods can be integrated into buildings at 

any stage, from design and construction, to renovation 

and deconstruction. 

Measure GHG Reductions
(Metric Tons)

3.4.C1
3.4.C2

Mitigation Measures for Community

Improve Energy Efficiency in Existing Residential Buildings
Improve Energy Efficiency in Existing Commercial Buildings

950
699
277

3.5%

3.4.C4
3.4.C5

Reduce Energy Use in New Commercial Buildings
Install Residential Renewable Energy Systems

130
693

3,669

3.4.C3 Reduce Energy Use in New Residential Buildings

TOTAL
3.4.C6 Install Commercial Renewable Energy Systems 920

Measure GHG Reductions
(Metric Tons)

3.4.G1

3.4.G2

Mitigation Measures for Government Operations

Install Energy Efficiency Upgrades in
City Buildings

% Reduced from 2005 Levels

28.3

18.4

89.4
16.6%

Install Renewable Energy Systems
for City Buildings (PV)
Upgrade Street Lighting to Energy-
efficient Technologies (Induction)3.4.G3 37.0

Cost to
Implement

Annual
Savings

TBD

$488,000

$306,300

TOTAL

$16,200

$13,600

$20,400

3.4.G3 5.7$5,300 $3,600Upgrade Traffic Signals to Energy-
efficient Technologies

Table 11: Section 3.4 Community Mitigation Measures 

Table 12: Section 3.4 Government Operations Mitigation Measures 
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Recommended Programs

1.	 Update and strengthen the City’s Green Building Ordinance and apply green 

building requirements to new residential, commercial and civic construction and 

remodeling projects to increase energy efficiencies.  For the remodel of existing 

homes, the Building Official should provide homeowners information regarding the 

benefits of energy retrofits, but be allowed some discretion relative to applying the 

green building requirements.

2.	 Develop a citywide Green Building promotional campaign.  Educate City staff and 

policy makers about best practices; provide checklists and specification guidelines 

for contractors; post green building information on the City’s website. 

3.	 Provide incentives to development projects that meet or exceed specified standards 

under green building programs such as Build It Green.

4.	 Train existing staff (and possibly offer a pay incentive for certification or 

accreditation) or contract out for expertise in LEED and GPR (e.g., projects not 

designed by a LEED accredited architect/engineer could pay a fee for review by 

someone with LEED expertise).

5.	 As part of the Green Building Ordinance update, require energy efficiency audits 

for residences and businesses during major remodeling projects. Consider 

requirements and incentives for minimum energy efficiency upgrades.

6.	 Replace lamps in street and parking lot lighting with energy-efficient technologies, 

such as LED and induction lighting.

7.	 Support efforts of PG&E to maximize residential and business subscription rates for 

energy efficiency programs and to promote conservation and renewable energy use.

8.	 Adopt policies and incentives to encourage residents and businesses to install 

solar/renewable energy systems.

9.	 Research and consider possibilities for residential wind power generators and for 

location of solar collectors.

10. Participate in a countywide or regional assessment district bond-financing 

program to assist homeowners in funding installation of energy efficiency 

upgrades and renewable energy systems.

11. Complete energy efficiency upgrades to City facilities as recommended by the 

Marin Energy Management Team, to include:

a.	Re-roof Fire Station No. 15 (#1) with energy efficient roofing.

b.	Replace the HVAC and diesel generator at Fire Station No.15 (#1) with 

more efficient equipment.

c.	Replace windows in City Hall and Fire Station No.15 (#1).

d.	Enclose the understory of City Hall and provide understory insulation. 

12. Install photovoltaic panels at City facilities, such as the south-facing roof of City 

Hall and the two fire stations.

13. Upgrade incandescent bulbs in traffic signals and pedestrian signals to 

      LED technologies.



3.5  Green Purchasing

By adopting environmentally preferable purchasing 

standards and goals, Marin cities can measurably 

reduce their GHG emissions, and enjoy co-benefits 

in the form of reduced toxic exposures, pollution 

prevention, and (in some instances) reduced operating 

costs. In addition, the purchase of environmentally 

preferable products and services, in conjunction with 

the efforts of other regional, state, and federal agencies, 

and the private sector, will help stimulate demand and 

enhance access to green products and services.

Many purchases that are environmentally preferable 

are also fiscally preferable. These include energy star 

certified appliances, high-efficiency lighting and HVAC 

units, duplexing printers, and more. Many cities also opt 

to use a portion of their savings from higher efficiency to 

procure products with reduced environmental harm.

Recommended Programs:

1.  Prioritize purchases of products and services 

with superior environmental performance that are 

economically competitive on a life-cycle basis.

Measure GHG Reductions
(Metric Tons)

3.5.G1

3.5.G2

Mitigation Measures for Government Operations

Upgrade to Energy Star-Rated
Office Equipment

% Reduced from 2005 Levels

1.3

0.5

1.8
0.3%

Switch to 30% Recycled Paper

Cost to
Implement

Annual
Savings

At time of 
replacement

$420/year

TOTAL

$980

n/a

Table 13: Section 3.5 Government Mitigation Measures 
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2.	 Implement operational changes that can offset environmentally preferable product 

costs. Green purchasing policies also include operational steps for reducing 

environmental and economic costs derived from the use of products or services. For 

example, green policies call for periodic energy efficiency audits of major facilities.  

3.	 Purchase products only when needed and not solely on a replacement schedule. Many 

durable manufactured goods – from computers to motor vehicles — embody much 

of the energy used (and carbon emitted) over their life span in their initial production. 

Optimizing purchasing schedules according to ongoing needs assessment, rather than 

a fixed replacement schedule, can lower environmental burden and cost. 

4.	 Create an interdepartmental Green Purchasing Team.

5. 	Complete a Green Purchasing Policy & Implementation Plan. 

6.	 Provide each City Department with an easy reference binder for finding “green” 

products and distributors.

7.	 Engage city staff in support of Green Purchasing goals and processes by including 

them in the review of draft documents to seek their comment and input.

8.	 Implement Green Purchasing reporting to capture GHG impacts.

9. Update City’s website to allow for electronic noticing to interested persons regarding 

City meetings, events, proposed projects, etc.



3.6  Waste Reduction, Recycling and Zero Waste

The reduction of waste, as well as the reuse and 

recycling of products, is key to reducing impacts on 

the environment.  It is necessary to rethink what has 

traditionally been regarded as garbage and treat all 

materials as valued resources instead of items to 

discard.  This requires shifting consumption patterns, 

more carefully managing purchases, and maximizing the 

reuse of materials at the end of their useful life.

Recommended Programs:

1.	Adopt a policy to achieve zero waste going to 

landfills. The JPA has commissioned a Zero Waste 

Feasibility and Planning Study for the member 

agencies. Phase I is underway; Phase II is under 

consideration.  The study will:

•	Evaluate existing programs.

•	Select and investigate options for program 

improvement and potential new programs to 

implement.

•	Prepare a final Zero Waste Feasibility and Planning 

Study for the member agencies

Mitigation Measures for Community

Measure GHG Reductions
(Metric Tons)

3.6.C1
3.6.C2

Divert All Food Waste from Landfill
Reduce All Other Solid Waste Disposal to Landfills by 25%

% Reduced from 2005 Levels

410
366
776
0.7%

TOTAL

Measure GHG Reductions
(Metric Tons)

3.6.G1

Mitigation Measures for Government Operations

Reduce Solid Waste Disposal to
Landfills by 25%
% Reduced from 2005 Levels

6.2

1.1%

Cost to
Implement

Annual
Savings

n/a n/a

Table 14: Section 3.6 Community Mitigation Measures

Table 15: Section 3.6 Government Operations Mitigation Measures

Mitigation Measures for Community
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Phase II would focus on the development of specific Actions Plans developed for 

each member agency to meet the Zero Waste goals.

2.	Endorse an Extended Producer Responsibility resolution.  The JPA proposes that 

the member agencies endorse an Extended Producer Responsibility resolution 

and sign the California Product Stewardship Council pledge to shift California’s 

product waste management system from one focused on government funded 

and ratepayer financed waste diversion to one that relies on extended producer 

responsibility (EPR) in order to reduce public costs and drive improvements in 

product design that promote environmental sustainability.

3.	Enhance existing waste reduction and recycling activities at City buildings and 

in the community.

4.	Expand education to the public about the benefits of waste reduction, via 

informational materials, organized events and workshops, including backyard 

composting workshops, office paper recycling programs, and organized brush 

drop-off programs.

5.	Adopt a Construction and Demolition Ordinance to comply with the JPA’s model 

ordinance. 

6.	Strengthen recycling programs, purchasing policies, and employee education, to 

reduce the amount of waste produced in Larkspur.

7.	Promote commercial and residential backyard composting. Recommended 

composting programs:

a.	Partner with Master Gardeners and others to provide education and 

resources to residents on backyard composting.

b.	 Work with Marin Sanitary Service to develop commercial and residential 

food waste collection routes and to create centrally located facilities 

to process all green and food waste. Process this waste in anaerobic 

digesters for soil amendments and the production of biogas. Biogas is the 

gas produced by anaerobic digestion of organic matter and consists of 

60-80 percent methane (natural gas), 30-40 percent carbon dioxide, and 

other trace gases such as hydrogen sulfide, ammonia and hydrogen. The 

predominance of methane means it can be used as a fuel source.

c.	Support Marin Municipal Wastewater District in its feasibility study of 

providing feedstock for biogas.



3.7  Water and Wastewater

Water demand in California is increasing because of 

population expansion.  In addition, demand for water for 

irrigation rises with warmer temperatures. The actual 

impacts of the climate-induced change in water quality, 

quantity and demand will depend on the changes in wa-

ter policy and operations, and on the water use patterns 

of all communities.  Fortunately, there are a number of 

stewardship actions that cities and counties can take 

that reduce costs and improve the reliability and quality 

of our water resources.

Recommended Programs:

1. Assess, maintain and repair existing plumbing 

fixtures, pipes, and irrigation systems in all agency 

buildings and facilities to minimize water use, 

including building and parking lot landscaping, 

public rest rooms and parks, golf courses and other 

recreational facilities.  As feasible, upgrade and 

retrofit agency plumbing and irrigation systems with 

state-of-the-art water conserving technology.

2. Audit the City’s water and stormwater pumps and 

motors to evaluate equipment efficiency and, as 

funding allows, replace least efficient equipment 

with more efficient units.

Measure GHG Reductions
(Metric Tons)

3.7.C1

Mitigation Measures for Community

Reduce Water Use in Community by 15%
% Reduced from 2005 Levels

953
0.9%

Measure GHG Reductions
(Metric Tons)

3.7.G1

Mitigation Measures for Government Operations

Upgrade and Retrofit Water and
Wastewater Pumps
% Reduced from 2005 Levels

0.2

0.04%

Cost to
Implement

Annual
Savings

TBD $160

Table 16: Section 3.7 Community Mitigation Measures

Table 17: Section 3.7 Government Operations Mitigation Measures
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3.	Retrofit existing agency buildings and facilities to meet standards for the LEED 

Standards Rating Systems for Existing Buildings (EB) or Commercial Interiors (CI).

4.	Plant materials native to northern California and Marin County, and encourage 

the use of drought-tolerant plant material. 

5.	Minimize turf areas and avoid narrow turf areas, such as in parking strips.  

Encourage homeowners to avoid turf and replace existing turf areas.

6.	Consider water heater upgrade incentives. Larkspur may develop incentive 

programs for updated water heater systems, such as tankless or on-demand.

7.	Adopt retrofit program to encourage or require installation of water conservation 

measures in existing businesses and homes.

8.	Require dual plumbing for use of recycled water for new commercial and/or 

residential developments.

9.	 Increase customer education programs on water conservation and intelligent 

irrigation systems.

10. Provide information related to greywater use and plumbing codes.

See Green Building, Energy Efficiency, and Renewable Energy section for additional 

water conservation goals.



3.8  State Actions

The following are state reduction strategies included in 

the AB 32 Scoping Plan and accounted for in the City’s 

adjustment of the business‐as‐usual forecast. To clarify, 

the State of California has approved, programmed, 

and/or adopted these actions. Furthermore, they are 

programs or projects that require no local involvement. 

Incorporating them into the forecast and reduction 

assessment provides a more accurate picture of future 

emissions growth and the responsibility for action. 

LOW CARBON FUEL STANDARD

The State is proposing to reduce the carbon intensity of 

transportation fuels consumed in California. To reduce 

the carbon intensity of transportation fuels, CARB is 

developing a Low Carbon Fuel Standard (LCFS), which 

would reduce the carbon intensity of California’s trans-

portation fuels by at least 10% by 2020 and 20% by 

2035 as called for by Governor Schwarzenegger in Ex-

ecutive Order S‐01‐07. LCFS will incorporate compliance 

mechanisms that provide flexibility to fuel providers in 

how they meet the requirements to reduce greenhouse 

gas emissions. CARB estimates the Low Carbon Fuel 

Standard will reduce California’s projected 2020 trans-

portation emissions by 6.7%. 

Measure GHG Reductions
(Metric Tons)

3.8.C1
3.8.C2

Mitigation Measures for Community

PG&E Achieves 33% Renewable Portfolio Standard by 2020
AB 1493 Pavley Standards

% Reduced from 2005 Levels

7,817
4,808

17,022
16.0%

TOTAL

3.8.C2 Low Carbon Fuel Standard 4,397

Measure GHG Emissions Reducted
(Metric Tons)

3.8.C1
3.8.C2

Mitigation Measures for Government Operations

PG&E Achieves 33% Renewable Portfolio Standard by 2020
AB 1493 Pavley Standards

% Reduced from 2005 Levels

31.1
21.8

72.8
13.5%

TOTAL

3.8.C2 Low Carbon Fuel Standard 19.9

Table 18: Section 3.8 Community Mitigation Measures

Table 19: Section 3.8 Government Operations Mitigation Measures
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PAVLEY (AB 1493)

Assembly Bill 1493 (Pavley), signed into law in 2002, 

will require carmakers to reduce greenhouse gas 

emissions from new passenger cars and light trucks 

beginning in 2011. The California Air Resources Board 

adopted regulations in September 2004 that create 

two phases of increasingly stringent standards for 

car manufacturers between 2009 and 2020. The first 

phase, which has already been adopted, is expected 

to reduce California’s projected 2020 transportation 

emissions by 7%.

RENEWABLE PORTFOLIO STANDARD (RPS)

Established in 2002 in Senate Bill 1078, the RPS 

program requires electricity providers to increase the 

portion of energy that comes from renewable sources to 

20% by 2010 and to 33% by 2020. CARB estimates the 

RPS will reduce California’s emissions from electricity 

use by 15.3% in 2020.



Emission Source

PG&E Electricity

Default Direct 
Access Electricity

Natural Gas

GHG

CO2

CO2e

CO2

CH4

N20

CO2

CH4

N20

Emission Factor Source

The certified CO2 emission factor for delivered electricity is publicly available at 

http://www.climateregistry.org/CarrotDocs/19/2005/2005_PUP_Report_V2_

Rev1_PGE_rev2_Dec_1.xls

PG&E

ICLEI/Tellus Institute (2005 Region 13 - Western Systems Coordinating Council/

CNV Average Grid Electricity Coefficients)

PG&E/CCAR.  Emission factors are derived from: California Energy Commission, 

Inventory of California Greenhouse Gas Emissions and Sinks: 1990-1999 (No-

vember 2002); and Energy Information Administration, Emissions of Greenhouse 

Gases in the United States 2000 (2001), Table B1, page 140.

CCAR.  Emission factors are derived from: U.S. EPA, “Inventory of U.S. Green-

house Gas Emissions and Sinks: 1990-2000” (2002), Table C-2, page C-2. EPA 

obtained original emission factors from the Intergovernmental Panel on Climate 

Change, Revised IPCC Guidelines for National Greenhouse Gas Inventories: Refer-

ence Manual (1996), Tables 1-15 through 1-19, pages 1.53-1.57.

Emission 
Factor

0.489155

 lbs/kwh

0.492859 
lbs/kwh

343.3 short tons/GWh

0.035 short tons/GWh

0.027 short tons/GWh

53.05 kg/MMBtu

0.0059 kg/MMBtu

0.001 kg/MMbtu

Appendix

Data Sources, Assumptions and Calculations

All 2005 greenhouse gas emissions data for community and government operations is from the 
City of Larkspur 2005 Greenhouse Gas Emissions Inventory, with emission factors as follows: 
(see right)

Population and household estimates and projections are from the Association of Bay Area 
Governments, “Projections and Priorities 2009: Building Momentum,” August 2009

3.2 Natural Systems, Carbon Sequestration and Emissions Offset

Measure 3.2.C1: Increase Trees and Vegetation for a Net Gain of 100 Trees

Number of trees						      100
Average sequestration per tree				    83.52
Total CO2 sequestered					     3.79

		
Data Source Notes and Assumptions: Average is based on tree species and diameters as listed 
on the County of Marin’s “Trees Native to Marin County.” Ordinance #3342, Attachment 1, 
http://www.co.marin.ca.us/depts/CD/Forms/00000049.pdf.  Sequestration data from National 
Tree Benefit Calculator, www.treebenefits.com.

Measure 3.2.C2: Offset Emissions for Electricity and Natural Gas Use
	

Measure 3.2.G1: Increase Trees and Vegetation for a Net Gain of 50 Trees

Number of trees						     50
Average sequestration per tree				    83.52
Total CO2 sequestered					     1.89

Data Source Notes and Assumptions: Average is based on tree species and diameters as listed 
on the County of Marin’s “Trees Native to Marin County.” Ordinance #3342, Attachment 1, 
http://www.co.marin.ca.us/depts/CD/Forms/00000049.pdf.  Sequestration data from National 
Tree Benefit Calculator, www.treebenefits.com.

Measure 3.2.G2: Offset Emissions for Electricity and Natural Gas Use

Data Source Notes and Assumptions: Assumes participation in PG&E’s ClimateSmart program 
at 2009 costs of $0.00254 per KWh and $0.06528 per therm.

Electricity        
 (kWh)

36,881,527

1,844,076

Natural Gas 
(therms)

3,085,213

154,261

GHG Emissions 
(metric tons)

25,131

1,257

Projected residential energy use in 2020

5% offset

Electricity         
(kWh)

670,887
291,728
379,159

$963
$210

$1,173

Natural Gas 
(therms)

4,386
1,167
3,219

GHG Emissions 
(metric tons)

180.4
90.8
89.7

All government operations in 2020
Reductions from other measures
Remaining to be offset
Annual cost to offset remaining electricity 
Annual cost to offset remaining natural gas 
Total
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N2O Rates 
(grams/mile)

Gas	 Diesel
0.07	 0.05

0.07	 0.05

Data Source Notes and Assumptions: Household projections from the Association of Bay 
Area Governments, “Projections and Priorities 2009: Building Momentum,” August 2009. 
Number of new housing units and transit-oriented housing units provided by City of Larkspur 
Planning Department. Local Roads Vehicle Miles Traveled (VMT) 2005 Data: Harold Brazil, Air 
Quality Associate, Metropolitan Transportation Commission (MTC), as reported in the City of 
Larkspur 2005 Greenhouse Gas Inventory. Projected local VMT based on Travel Forecasts Data 
Summary: Transportation 2035 Plan for the San Francisco Bay, Metropolitan Transportation 
Commission, December 2008. Transportation greenhouse gas emissions are based on emission 
factors as reported in the City of Larkspur 2005 Greenhouse Gas Inventory as follows:

Emission Factors: Provided by the BAAQMD, using EMFAC 2007

continued:

Measure 3.2.G3: Offset Emissions from City Vehicles

Data Source Notes and Assumptions: Assumes participation in Terrapass program at 2010 cost of 
$5.95 per 1,000 lbs.

3.3 Land Use and Transportation

Measure 3.3.C1: Encourage Compact, Transit-oriented Development

Projected City vehicle emissions in 2020 (metric tons)				    119.8
Emissions offset through other measures (metric tons)				    54.73
Remaining GHG emissions to offset (metric tons)				    65.1
Annual cost to offset vehicle emissions					     $854

Number of new housing units projected, 2005-2020		

Number of new housing units in transit-oriented

development projected, 2005-2020

Vehicle miles traveled (VMT) on local roads, projected 2020

Number of households, projected 2020

Local VMT per household, projected 2020

20% reduction in local VMT for transit-oriented units

Estimated reduction in GHG emissions

350

200

54,618,170

6,220

8,781

351,242

190

Area

Marin

 County 

BAAQMD 

Average

CO2 Rates
(grams/mile)

Gas

476

463

Diesel

1,426

1,389

CH4 Rates 
(grams/mile)

Gas	 Diesel

0.065	 0.03

0.063	 0.03

	                      CO2 Rates- 			    Fuel Efficiency
       VMT Mix              (grams/gallon)   	      Fuel Usage 	   (miles/gallon)
			  Gas	 Diesel	 Gas	 Diesel	 Gas	 Diesel	 Gas        Diesel

95.50%	 4.50%	 8,628	 9,957	 89.20%	 10.80%	 18.1	 7

94.90%	 5.10%	 8,607	 10,091	 87.80%	 12.20%	 18.6	 7.3

Area

Marin

 County 

BAAQMD 

Average



Data Source Notes and Assumptions: Rideshare data: Federal Highway Administration, “Interim 
Report to the U.S. Congress on the Nonmotorized Transportation Pilot Program SAFETEA-LU 
Section 1807,” November 2007. 

Measure 3.3.C5: Accelerate Adoption of Electric Vehicles

Data Source Notes and Assumptions: Assumes electric vehicle energy efficiency of 4 miles 
per kWh. This measure counts transportation emissions reductions Larkspur could achieve by 
increasing the percentage of EVs in the community fleet 2% over State projections.

Measure 3.3.G1: Replace City Vehicles with Electric Vehicles

Data Source Notes and Assumptions:  VMT data from City of Larkspur 2005 Greenhouse Gas 
Emissions Inventory background data reports. Assumes electric vehicle energy efficiency of 4 
miles per kWh.

Measure 3.3.G2: City Employees Commute by Alternative Means of Transportation

Employee commute GHG emissions, 2005 (metric tons)			   214
10% reduction in GHG emissions (metric tons)				    21.4

Measure 3.3.C2: Increase Walking and Biking for Local Trips

Data Source Notes and Assumptions: Average daily walking and bicycling data: Federal Highway 
Administration, “Interim Report to the U.S. Congress on the Nonmotorized Transportation Pilot 
Program SAFETEA-LU Section 1807,” November 2007. According to this survey data, 11.8% of 
trips in 2007 were made by walking and 1.8% by bicycle, for a total mode share of 13.6%. Es-
timated annual walking and biking miles in Larkspur assumes same mileage for children, which 
were not surveyed due to privacy concerns.

Measure 3.3.C3: Increase Public Transit Use

Data Source Notes and Assumptions: Average daily transit data: Federal Highway Administra-
tion, “Interim Report to the U.S. Congress on the Nonmotorized Transportation Pilot Program 
SAFETEA-LU Section 1807,” November 2007. According to this survey data, 3.2% of trips in 
2007 were made using public transit. Estimated transit miles traveled in Larkspur assumes same 
mileage for children, which were not surveyed due to privacy concerns.

Measure 3.3.C4:  Increase Ridesharing

Average daily walking and bicycling for utilitarian purposes per 
Marin adult (miles)
Estimated annual walking and biking miles traveled in Larkspur, 2005
Increase walking and biking miles traveled for utilitarian 
purposes by 100% in 2020
Estimated reduction in GHG emissions (metric tons)

0.67

2,934,600
3,105,785

1,512

Average daily transit miles per Marin adult 

Estimated transit miles traveled in Larkspur, 2005

Increase transit miles traveled by 50% by 2020

Estimated reduction in GHG emissions (metric tons)

1.37

6,000,600

3,175,318

1,421

Projected vehicle miles traveled in Larkspur, 2020
Ridesharing as a percentage of vehicle miles traveled by 
Marin residents, 2007
Increase ridesharing miles traveled by 50% by 2020
Estimated reduction in GHG emissions (metric tons)

130,715,332
1.7%

1,111,080
497

Projected transportation GHG emissions, 2020

2% of emissions displaced by electric vehicles

Electric vehicle VMT, 2020

Electric vehicle emissions from electricity use

Estimated reduction in GHG emissions (metric tons)

70,848

1,417

2,614,307

146

1,271

Vehicle
Saturn
Crown Victoria
Durango
TOTAL

VMT
6,174
6,000
8,079

20,253

GHG Emissions
 (metric tons)

2.16
3.84
8.15
14.15

GHG Emissions from 
Electricity Use (metric tons) 

0.34
0.33
0.45
1.12

Estimated Reduction in GHG 

Emissions (metric tons)

1.82
3.51
7.70

13.03
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3.4 Green Building, Energy Efficiency and Renewable Energy

Measure 3.4.C1: Improve Energy Efficiency in Existing Residential Buildings

 Measure 3.4.C2: Improve Energy Efficiency in Existing Commercial Buildings

Measure 3.4.C3: Reduce Energy Use in New Residential Buildings

Data Source Notes and Assumptions: According to the CEC, the 2008 Building Efficiency 
Standards, which took effect on January 1, 2010, require, on average, a 15 percent increase 
in energy efficiency savings compared with the 2005 Building Efficiency Standards. California 
Energy Commission, 2009 Integrated Energy Policy Report, Final Commission Report, December 
2009, CEC -100-2009-003-CMF, p.5. Marin Green BERST recommends an additional reduction 
from existing Title 24 Part 6 energy budget requirements for new single and two-family 

residential construction as follows: 500-3,999 sq. ft., 15%; 4,000 – 5,499 sq. ft., 20%; 5,500 
– 6,999 sq. ft., 30%; over 7,000 sq. ft., net zero energy.  The Marin Green BERST recommen-
dation for new multi-family buildings is 15% below Title 24 energy budget requirements.  This 
analysis assumes an average 15%  across all residential building types.

Measure 3.4.C4: Reduce Energy Use in New Commercial Buildings

Data Source Notes and Assumptions: According to the CEC, the 2008 Building Efficiency Stan-
dards, which took effect on January 1, 2010, require, on average, a 15 percent increase in en-
ergy efficiency savings compared with the 2005 Building Efficiency Standards. California Energy 
Commission, 2009 Integrated Energy Policy Report, Final Commission Report, December 2009, 
CEC -100-2009-003-CMF, p.5. Marin Green BERST recommends an additional 15% reduction 
from existing Title 24 Part 6 energy budget requirements for new commercial construction over 
5,000 sq. ft.  This analysis assumes an average 10%  reduction across all commercial building 
sizes.

Measure 3.4.C5: Install Residential Renewable Energy Systems

Number of households in 2005
Electricity use in residential sector in 2005 (kWh)
GHG emissions from residential sector in 2005 (metric tons)
Expected energy efficiency achieved 
Potential energy efficiency upgrade penetration
Number of housing units improved
Estimated reduction in electricity use (kWh)
Estimated GHG reduction in electricity use (metric tons)
Total estimated GHG reduction (metric tons)

6,160
34,848,687
23,746
20%
20%
1,232
1,393,947
326
950

GHG emissions from commercial sector in 2005 (metric tons)
Electricity use in commercial sector in 2005 (kWh)
Expected energy efficiency achieved
Potential EE upgrade penetration
Estimated reduction in electricity use (kWh)
Estimated GHG reduction in electricity use (metric tons)
Estimated GHG reduction (metric tons)

17,463
42,242,418
20%
20%
1,689,697
433
699

Projected increase in GHG emissions in residential sector 2005 – 2020 (metric tons)
Projected increase in electricity use in residential sector 2005-2020 (kWh)
15% reduction in electricity use due to CA 2008 Building Efficiency 
Standards 2010-2020
Additional 15% reduction in electricity use from Marin Green BERST 2010- 2020
Estimated reduction in electricity use (kWh)
15% reduction in energy use due to CA 2008 Building Efficiency Standards 2010-2020
Additional 15% reduction from Marin Green BERST Standards 2010- 2020
Total estimated GHG reduction (metric tons)

1,385
2,032,840
203,284

203,284
406,568
139
139
277

Projected increase in GHG emissions in commercial sector 
2005-2020 (metric tons)
Projected increase in electricity use in commercial sector 2005-2020 (kWh)
15% reduction in electricity use due to CA 2008 Building Efficiency 
Standards 2010-2020
Additional 15% reduction from Marin Green BERST Standards 2010- 2020
Estimated reduction in electricity use (kWh)
15% reduction in energy use due to CA 2008 Building Efficiency 
Standards 2010-2020
Additional 10% reduction from Marin Green BERST Standards 2010- 2020
Estimated GHG reduction (metric tons)

778

1,881,241
188,124

125,416
313,540
78

52
130

Annual electricity use in residential sector in 2005 (kWh)
GHG emissions from residential electricity use in 2005 (metric tons)
Number of households in 2005
Average annual residential energy use (kWh)
% potential solar energy of total electricity use
Potential solar system penetration
Potential number of homes
Estimated PG&E electricity saved (kWh)
Estimated GHG reduction (metric tons)

34,848,687
8,155
6,160
5,657
85%
10%
616
2,962,138
693



Data Source Notes and Assumptions: Number of Larkspur households in 2005 is based on 
estimates provided by the Association of Bay Area Governments (ABAG) Projections 2009. As 
of 5/15/10, Larkspur has 52 installed residential systems and a total capacity of 208 kW or ap-
proximately 4 kW per system (Marin Energy Management Team and California Solar 
Initiative data).

Measure 3.4.C6: Install Commercial Renewable Energy Systems

Measure 3.4.G1: Install Energy Efficiency Upgrades in City Buildings

Annual electricity use in commercial sector in 2005 (kWh)

GHG emissions from commercial electricity use in 2005 (metric tons)

% potential solar energy of total electricity use

Potential solar system penetration

Estimated PG&E electricity saved (kWh)

Estimated GHG reduction (metric tons)

42,242,418

10,824

85%

10%

3,590,606

920

Energy-Efficiency Project

Install energy-efficient lighting in City Hall and Fire Stations 

No. 15 and 16 (#1and #2), and Engineering Offices

Replace HVAC in City Hall and Fire Station No.15 (#1)

Replace HVAC in Fire Station No. 16 (#2)

Replace ductwork and Council Chamber ceiling in City Hall

Enclose understory of City Hall and install under-story 

insulation

Install Vending Miser

Replace windows in Fire Station No. 15 (#1) and City Hall

Reroof Fire Station No. 15 (#1) with energy-efficient DuroLast 

white roofing (1,500 sq. ft. estimated)

Replace existing roof over living quarters of Fire Station No. 

16 (#2) and Children's Library with energy-efficient DuroLast 

white roofing. (1,500 sq. ft estimated)

TOTAL

Reduction in 

Annual Electricity 

Use  (kWh) 

77,940

4,011

839

2,521

2,521

2,803

10,381

1,334

1,334

103,683

Reduction in 

Annual Natural Gas 

Use    (therms)

--

593

206

63

63

--

261

-9

-9

1,167

Estimated Project 

Cost

Most completed

City Hall Completed

Completed

Completed

 TBD

Completed

TBD

TBD

TBD

TBD 

Annual Energy 

Cost Savings

$12,872

$1,146

$139

$468

$468

$463

$213

$213

$213

$16,194

Reduction in GHG 
emissions 

(metric tons)

17.42

4.07

0.19

0.90

0.90

0.63

3.71

0.25

0.25

28.32
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Data Source Notes and Assumptions: Proposed energy-efficiency projects and estimated project 
costs, net of rebates, based on preliminary Energy Management Studies prepared by the Marin 
Energy Management Team on August 12, 2005 and December 20, 2005. Ductwork in City Hall 
estimated to reduce energy use by 3.5%.  City Hall understory improvements and insulation 
estimated to reduce energy use by 3.5%.  Window replacement estimated to reduce energy use 
by 8%. Energy savings from cool roofs estimated with Roof Savings Calculator at www.roofcalc.
com.  Annual electricity cost savings based on the Average Total Rate for A-10 TOU Secondary 
service of .16515 per kWh from  PG&E’s A-10 Electric Rate Schedule, effective March 1, 2010. 
Annual natural gas cost savings based on PG&E’s G-NR1 Schedule for Gas Service to Small 
Commercial Customers, effective May 1, 2010. Average rate of $0.81622 per therm based on 
estimated natural gas usage split of 25% summer use and 75% winter use. 

Measure 3.4.G2: Install Renewable Energy Systems for City Buildings: PV

Data Source Notes and Assumptions: Proposed PV systems and project costs based on Lark-
spur’s April 25, 2006, application to the Internal Revenue Service for Clean Renewable Energy 
Bonds. Estimates for kWh production generated by the National Renewable Energy Laboratory’s 
on-line PV Watts Version 1 Calculator for the San Francisco  area at http://rredc.nrel.gov/solar/
calculators/PVWATTS/version1/. Annual costs savings based on the Average Total Rate for A-10 
TOU Secondary service of .16515 per kWh from  PG&E’s A-10 Electric Rate Schedule, effective 
March 1, 2010. 

Facility

City Hall

Fire Station #1

Fire Station #2

TOTAL

System DC Rating 

(kW)

26

11

22

59

System Size        

(sq. ft.)

3,600

1,500

3,000

8,100

Annual kWac 

Produced

19

8

17

44

Annual kWh 

Produced

35,596

15,060

31,810

82,466

Project Cost

$217,000

$90,000

$181,000

$488,000

Annual Cost 

Savings  

$5,879

$2,487

$5,253

$13,619

Reduction in GHG 

Emissions (metric tons)

7.96

3.37

7.11

18.44



Measure 3.4.G3: Upgrade Street Lighting to Energy-Efficient Technologies: Induction Retrofit

Data Source Notes and Assumptions: Potential replacement lamps and estimated installation costs 
provided by Republic ITS for illustrative purposes only; actual replacement lamps will require further 
analysis.  Larkspur was awarded an Energy Efficiency and Conservation Bloc Grant in 2010 from 
the California Energy Commission to replace 130 existing HPS fixtures with induction lamps. Annual 
energy costs based upon PG&E’s LS-2 Electric Schedule for customer-owned street and highway 
lighting, effective of March 1, 2010.  The LS-2 schedule does not provide a rate for compact 
fluorescent (CFL) lamps, so no rate saving is realized for the incandescent lamp retrofit. The LS-2 
schedule does not provide a rate for 70w induction lamps, so the 80w rate and lamp attributes were 
substituted.

Lamp Type

Incandescent 189w

HPS 50w 120v

HPS 70w 120v

HPS 70w 120v

HPS 100w 120v

HPS 100w 120v

HPS 150w 120v

HPS 200w 120v

HPS 250w 120v

HPS 70w 240v

HPS 100w 240v

HPS 150w 240v

HPS 200w 240v

TOTAL

Quantity

4

18

44

486

58

17

33

67

2

21

7

2

5

764

Annual 

Energy Use               

(kWh)

3,120

4,536

15,312

169,128

28,536

8,364

23,760

64,320

2,400

8,568

3,948

1,656

4,860

338,508

Annual 

Cost

$399

$607

$2,011

$22,208

$3,693

$1,082

$3,041

$8,182

$304

$1,117

$509

$211

$618

$43,981

GHG 

Emissions 

(metric tons)

0.70

1.01

3.42

37.81

6.38

1.87

5.31

14.38

0.54

1.92

0.88

0.37

1.09

75.68

Potential 

Replacement 

Lamp

CFL 42w

Induction 40w

Induction 40w

Induction 40w

Induction 70w

Induction 70w

Induction 85w

Induct. 120w

Induct. 150w

Induction 40w

Induction 70w

Induction 85w

Induct. 120w

Annual 

Energy Use 

(kWh)

675

3,024

7,392

81,648

18,792

5,508

11,880

33,768

1,224

3,528

2,268

720

2,520

172,947

Annual 

Cost

$399

$418

$1,022

$11,285

$2,476

$726

$1,557

$4,317

$157

$488

$299

$94

$322

$23,561

GHG Emissions 

(metric tons)

0.15

0.68

1.65

18.25

4.20

1.23

2.66

7.55

0.27

0.79

0.51

0.16

0.56

38.66

Installation Cost

$60

$8,100

Funded by grant

$218,700

Funded by grant

$9,095

$18,876

$45,426

$1,492

Funded by grant

Funded by grant

$1,144

$3,390

$306,283

Reduction in 

Annual Energy 

Use   (kWh)

2,445

1,512

7,920

87,480

9,744

2,856

11,880

30,552

1,176

5,040

1,680

936

2,340

165,561

Reduction in 

Annual Operat-

ing Cost

$0

$189

$989

$10,923

$1,217

$357

$1,483

$3,864

$147

$629

$210

$117

$296

$20,420

GHG Emissions 

Reduction 

(metric tons)

0.55 

0.34 

1.77 

19.56 

2.18 

0.64 

2.66 

6.83 

0.26 

1.13 

0.38 

0.21 

0.52 

37.01
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Measure 3.4.G3: Upgrade Street Lighting to Energy-Efficient Technologies: LED Retrofit

Data Source Notes and Assumptions: Potential replacement lamps and estimated installation costs 
provided by Republic ITS for illustrative purposes only; actual replacement lamps will require further 
analysis.  Larkspur was awarded an Energy Efficiency and Conservation Block Grant in 2010 from 
the California Energy Commission to replace 130 existing HPS fixtures with induction lamps. Annual 
energy costs based upon PG&E’s LS-2 Electric Schedule for customer-owned street and highway 
lighting, effective of March 1, 2010.  The LS-2 schedule does not provide a rate for compact 
fluorescent (CFL) lamps, so no rate saving is realized for the incandescent lamp retrofit. The LS-2 
schedule does not provide a rate for 70w induction lamps, so the 80w rate and lamp attributes were 
substituted.

Based upon the comparative results of the LED and induction lamp retrofits, the induction lamp ret-
rofit was chosen for estimated greenhouse gas reduction and cost estimates for Measure 3.4.G3.  
It is important to note that other considerations, including maintenance and lifetime replacement 
costs, as well as updated pricing at the time of replacement, may recommend alternative retrofits.

Lamp Type

Incandescent 189w

HPS 50w 120v

HPS 70w 120v

HPS 70w 120v

HPS 100w 120v

HPS 100w 120v

HPS 150w 120v

HPS 200w 120v

HPS 250w 120v

HPS 70w 240v

HPS 100w 240v

HPS 150w 240v

HPS 200w 240v

TOTAL

Quantity

4

18

44

486

58

17

33

67

2

21

7

2

5

764

Annual 

Energy 

Use  (kWh)

3,120

4,536

15,312

169,128

28,536

8,364

23,760

64,320

2,400

8,568

3,948

1,656

4,860

338,508

Annual 

Cost

$399

$607

$2,011

$22,208

$3,693

$1,082

$3,041

$8,182

$304

$1,117

$509

$211

$618

$43,981

GHG 

Emissions 

(metric tons)

0.70

1.01

3.42

37.81

6.38

1.87

5.31

14.38

0.54

1.92

0.88

0.37

1.09

75.68

Potential 

Replacement Lamp

CFL 42w

LED 30.01 - 35

Induction 40w

LED 45.01 - 50w

Induction 70w

LED 60.01 - 65w

LED 95.01 - 100w

LED 115.01 - 120w

LED 175.01 - 180w

Induction 40w

Induction 70w

LED 95.01 - 100w

LED 115.01 - 120w

Annual 

Energy Use 

(kWh)

675

2,398

7,392

94,478

18,792

4,366

13,187

32,240

1,454

3,528

2,268

799

2,406

183,983

Annual 

Cost

$399

$340

$1,022

$12,889

$2,476

$583

$1,721

$4,176

$186

$488

$299

$104

$312

$24,993

GHG Emissions 

(metric tons)

0.15

0.54

1.65

21.12

4.20

0.98

2.95

7.21

0.33

0.79

0.51

0.18

0.54

41.13

Replacement Cost

$60

$9,810

Funded by grant

$269,730

Funded by grant

$10,812

$25,278

$53,667

$23,730

Funded by grant

Funded by grant

$1,532

$4,005

$398,624

Reduction in 

Annual Energy 

Use     (kWh)

2,445

2,138

7,920

74,650

9,744

3,998

10,573

32,080

946

5,040

1,680

857

2,454

154,525

Reduction in 

Annual Operat-

ing Cost

$0

$267

$989

$9,320

$1,217

$499

$1,320

$4,006

$118

$629

$210

$107

$306

$18,987

GHG Emissions 

Reduction (metric 

tons)

0.55

0.48

1.77

16.69

2.18

0.89

2.36

7.17

0.21

1.13

0.38

0.19

0.55

34.55



Measure 3.4.G4: Upgrade Traffic Signals to Energy-Efficient Technologies

Data Source Notes and Assumptions:  Existing and proposed lamp types, wattages and estimat-
ed installation costs provided by Republic ITS.  Analysis assumes yellow lights are activated 25% 
of the time and pedestrian signals 100% of the time.  Annual energy costs based upon PG&E’s 
TC-1 Schedule for traffic control service, effective March 1, 2010. 

Signal Type

8” Yellow Balls

12” Yellow Balls

12” Yellow Balls

12” Yellow Arrows

12” Yellow Arrows

16” Pedestrian 

Signals

TOTAL

Quantity

2

18

29

7

4

19

Existing Lamp 

(watts)

69

135

135

135

135

69

Annual 

Energy 

Use           

(kWh)

302

5,322

8,574

2,070

1,183

11,484

28,934

Annual 

Energy Cost

$43

$750

$1,209

$292

$167

$1,619

$4,079

GHG Emissions 

(metric tons)

0.07

1.19

1.92

0.46

0.26

2.57

6.47

Proposed Re-

placement LED 

Lamp (watts)

7.7

12

12

9

9

11

Annual 

Energy 

Use 

(kWh)

34

473

762

138

79

1,831

3,317

Annual Energy 

Cost

$5

$67

$107

$19

$11

$258

$468

GHG 

Emissions

 (metric tons)

0.01

0.11

0.17

0.03

0.02

0.41

0.74

Installation Cost

Completed in 2007

Completed in 2007

$2,175

Completed in 2007

$300

$2,850

$5,325

Reduction in 

Annual Energy 

Use (kWh)

268

4,849

7,812

1,932

1,104

9,654

25,618

Annual 

Energy Cost 

Savings

$38

$684

$1,101

$272

$156

$1,361

$3,612

Reduction in 

GHG Emissions  

(metric tons)

0.06

1.08

1.75

0.43

0.25

2.16

5.73
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3.5 Green Purchasing

Measure 3.5.G1: Upgrade to Energy Star-Rated Office Equipment

Data Source Notes and Assumptions: Estimated energy savings based upon energy savings cal-
culators developed by the U.S. Environmental Protection Agency and U.S. Department of Energy 
and available at www.energystar.gov.  For estimating purposes, one-half of the City’s monitors 
were assumed to be CRTs and one-half LCDs, and computers were assumed to have sleep set-
tings activated.  Based on industry studies, computers and monitors were assumed to be shut 
off at night 36% of the time.  Annual electricity cost savings based on the Average Total Rate 
for A-10 TOU Secondary service of .16515 per kWh from  PG&E’s A-10 Electric Rate Schedule, 
effective March 1, 2010. 

Measure 3.5.G2: Switch to 30% Recycled Paper

Paper purchased per year 				    600 reams
Paper weight					     3,000 pounds
Paper cost @ $36 per case	 	 	 $2,160
30% recycled  paper cost @ $43 per case	 	 $2,580
Additional cost	 	 	 	 	 $420
GHG emissions reduction				    1,107 pounds or .5 metric tons

Data Source Notes and Assumptions:  As reported by Amy Koenig, the City purchases 20 lb. 
copy paper with no recycled content.  GHG emissions reduction estimates were made using the 
Environmental Defense Fund Paper Calculator at www.papercalculator.org.

	

3.6 Waste Reduction, Recycling and Zero Waste

Measure 3.6.C1: Divert All Food Waste from Landfill

Projected landfilled waste in 2020 (tons)				    10,226
Food waste in 2020; 14.6% of total	 (tons)				    1,493
GHG emissions reduced from diverted food waste (metric tons)   	    	 410

Data Source Notes and Assumptions:
Estimated food waste based on the CIWMB 2004 Statewide Waste Characterization Study.  This 
state average waste characterization accounts for residential, commercial and self-haul waste.  
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097 

The 75% methane recovery factor is derived from the Local Government Operations Protocol, 
Chapter 9.  The methane emission factors used in ICLEI’s CACP Software were derived from the 
EPA WARM model. For quantification of emissions, only methane generation (or gross emissions) 
is taken into account. These emissions are estimated to take place over an extensive (up to 100 
year) cycle, as anaerobically degradable organic carbon decomposes in a landfill. More informa-
tion on the WARM Model is available at: http://epa.gov/climatechange/wycd/waste/calculators/
Warm_home.html

CIWMB

All paper types
Food

Leaves and Grass, Prunings and Trim-
mings, Branches and Stumps, Agricul-

tural Crop Residues, and Manures

Textiles, Remainder/Composite Organ-
ics, Lumber, and Bulky Items

The other category includes all inor-
ganic material types reported: Glass, 

Metal, Electronics, Plastics, Non-organ-
ic C&D, and Special/Hazardous Waste.

CACP

Paper Products
Food Waste

Plant Debris

Wood/Textiles

All Other Waste

% of Total

21
14.6

6.9

19.8

37.7

Methane Emissions 
(metric tons / short 

ton of waste)
1.940
1.098

0.622

0.549

0.000

Equipment

Monitor
Computer CPU
Imaging 
Equipment
Refrigerator 
(small)
Refrigerator 
(large)
Television
TOTAL

Quantity

21
34
16

2

2

1

Estimated Energy
 Saving Per Unit (kWh)

30
138
12

86

106

49

Annual Energy
Savings  (kWh)

630
4,692
192

172

212

49

5,947

Annual Energy 
Cost Savings

$104
$775
$32

$28

$35

$8

$982

Reduction in GHG 
Emissions (metric tons)

0.14
1.05
0.04

0.04

0.05

0.01

1.33



Measure 3.6.C2: Reduce All Other Solid Waste Disposal to Landfills by 25%

Projected landfilled waste in 2020 (tons)				     10,226
Food waste diverted (tons) 						       1,493
Remaining landfilled waste in 2020 (tons)				      8,733
GHG emissions from remaining waste (metric tons)  		    	   1,464
25% reduction in remaining waste (metric tons)		     	   	   366

Measure 3.6.G1: Reduce Solid Waste Disposal to Landfill by 25%

Projected landfilled waste in 2020 (tons)				        96.8
GHG emissions from waste in 2020 (metric tons)			       24.7
25% reduction in GHG emissions (metric tons)			    	     6.2

Data Source Notes and Assumptions: Waste Characterization based on California Integrated 
Waste Management Board (CIWMB), derived specifically for the “Public Administration” sector, 
using the Business Waste Characterization portion of the CIWMB 1999 Statewide Waste Charac-
terization Study: http://www.ciwmb.ca.gov/WasteChar/BizGrpCp.asp 

3.7 Water and Wastewater

Measure 3.7.C1: Reduce Water Use in Community by 15%

Data Source Notes and Assumptions: Per capita water use in Marin Municipal Water District 
FY 2005/2006 was 139 gallons per day, MMWD Report on Water Production and Related 
Statistics, June 30, 2008, p.12.  Indoor water use assumed to be 67% of total water use 
(Dan Carney, MMWD) and hot water use 30% of indoor water us (EBMUD Indoor Water 
Conservation Study (p. 31), 2003; see http://www.ebmud.com/about_ebmud/publications/
technical_reports/residential_indoor_wc_study.pdf). Analysis assumes 0.0098 therms to heat 
one gallon of water, 0.19 kWh to heat one gallon of water, and 58% of hot water heaters use 
natural gas ( ICLEI CAPPA Beta).

Measure 3.7.G1: Upgrade and Retrofit Water and Wastewater Pumps

Data Source Notes and Assumptions: Energy savings are estimated. Installation of a variable 
frequency drive on the pump motor could reduce energy use further, by up to 30%. Annual 
electricity cost savings based on an average of the summer and winter rate from PG&E’s A-1 
Electric Rate Schedule, effective June 1, 2010, of $0.17155 per kWh.

Projected electricity use in 2020 (kWh)				             18,938
5% energy savings estimated (kWh)					               947
Project cost							                TBD
Annual cost savings						               $162
Estimated GHG emissions reduction (metric tons)			            0.21

Per capita water use per day, FY 05/06 (gallons)				   139
Water use in 2005 (gallons)						      608,820,000
Projected water use in 2020 (gallons)					     644,334,500
Indoor, hot water use (gallons)					     129,511,235
15% reduction in hot water use (gallons)				    19,426,685
Reduction in natural gas use (therms)					     110,421
Reduction in electricity use (kWh)			                                  1,550,249 
Estimated reduction in GHG emissions (metric tons)			   953

CIWMB
All paper types

Food
Leaves and Grass, Prunings and Trimmings, Branches 

and Stumps, Remainder/Composite Organic

Textiles (Under “Other Organic”), Lumber (Under “Con-
struction and Demolition”), Remainder/Composite 

Construction and Demolition

The other category includes all inorganic material 
types reported: Glass, Metal, Electronics, Plastics, 
Non-organic C&D, and Special/Hazardous Waste.

CACP
Paper Products

Food Waste

Plant Debris

Wood/Textiles

All Other Waste

% of Total
39.4
9.8

17

6.7

27.1
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3.8 State Actions

Measure 3.8.C1: PG&E Achieves 33% Renewable Portfolio Standard by 2020

Data Source Notes and Assumptions: Projected 2020 PG&E CO2e emission factor of 0.25763 is 
based on PG&E’s 2005 electric power mix as follows: 12% from renewable sources; 20% from 
large hydro; 24% from nuclear; 42% from natural gas; 1% from coal; and 1% from other GHG-
emitting sources. Analysis assumes additional 21% renewable energy will displace GHG-emitting 
sources in the electric power mix.  Many variables will affect the actual 2020 emission factor, 
including the availability of large hydro and nuclear electricity sources, and the GHG reduction 
potential calculated here assumes conditions will be similar to 2005.

Measure 3.8.C2: AB 1493 Pavley Standards

Data Source Notes and Assumptions: California Air Resources Board, “Climate Change Scoping 
Plan: A Framework for Change,” December 2008, p. 13. California Air Resources Board, “Compari-
son of Greenhouse Gas Reductions for the United States and Canada under U.S. CAFE standards 
and California Air Resources Board Greenhouse Gas Regulations,” Feb. 25, 2008, p. 13, http://
www.energy.ca.gov/2008publications/ARB-1000-2008-012/ARB-1000-2008-012.PDF. 

Measure 3.8C3: Low Carbon Fuel Standard

Data Source Notes and Assumptions: California Air Resources Board, “Climate Change Scoping 
Plan: A Framework for Change,” December 2008, pp. 13 and 17.

Measure 3.8.G1: PG&E Achieves 33% Renewable Portfolio Standard by 2020

Projected government electricity use in 2020 (kWh)			        670,887
Electricity use reduced from other measures (kWh)			        384,222 
Electricity use added back for electric vehicles (kWh)			        5,063
Remaining electricity usage (kWh)					          291,728
GHG emissions with 2005 PG&E emission factor (metric tons)		       65.22
GHG emissions with projected 2020 PG&E emissions factor (metric tons) 	      34.1
Estimated reduction in GHG emissions (metric tons)			        31.1

2020 CA transportation emissions MMTCO2e				              225.4
Expected reduction in emissions MMTCO2e				              15
% reduction							                 6.65%
Community transportation GHG emissions, projected 2020 (metric tons)	           70,848
GHG emissions reduced by other measures (metric tons)			             4,769
Remaining GHG emissions (metric tons)				              66,078
Estimated reduction in GHG emissions (metric tons)			             4,397

2020 CA transportation emissions MMTCO2e				             225.4
Expected reduction in emissions MMTCO2e under phase one		           16.4
% reduction							                 7.28%
Community transportation emissions, projected 2020 (metric tons)		            70,848
GHG emissions reduced by other measures (metric tons)			             4,769
Remaining GHG emissions (metric tons)				              66,078
Estimated reduction in GHG emissions (metric tons)			             4,808

Projected community electricity use in 2020 (kWh)			       81,005,186
Electricity use reduced from other measures (kWh)			       10,356,496
Electricity use added back for electric vehicles (kWh)			       2,614,307
Remaining electricity usage (kWh)					         73,262,997
GHG emissions with 2005 PG&E emission factor (metric tons)		      16,378
GHG emissions with projected 2020 PG&E emissions factor (metric tons)	     8,561
Estimated reduction in GHG emissions (metric tons)			       7,817



Measure 3.8.G2: AB 1493 Pavley Standards

2020 CA transportation emissions MMTCO2e					    225.4
Expected reduction in emissions MMTCO2e under phase one			   16.4
% reduction								        7.28%
2020 government transportation emissions (metric tons)			   333.8
GHG emissions reduced by other measures (metric tons)			   34.4
Remaining GHG emissions (metric tons)					     299.4
Estimated reduction in GHG emissions (metric tons)				    21.8

Measure 3.8G3: Low Carbon Fuel Standard

2020 CA transportation emissions MMTCO2e					    225.4
Expected reduction in emissions MMTCO2e					     15
% reduction								        6.65%
2020 government transportation emissions (metric tons)			   333.8
GHG emissions reduced by other measures (metric tons)			   34.4
Remaining GHG emissions (metric tons)					     299.4
Estimated reduction in GHG emissions (metric tons)				    19.9
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