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DISCLAIMER: The timeframes identified in the agenda below are provided as a guideline for the meeting. These are 
subject to change as needed.  

COMMENTS FROM THE PUBLIC: At this time, members of the public may comment on any item not appearing on 
the agenda that are within the subject matter jurisdiction of the commission. Because of restrictions imposed by 
the Brown Act, the Commission may not engage in substantive discussion, nor take action on matters not 
described on the agenda.   

1. 6:30-6:35—Approval of the Minutes from September 14, 2016 (attachment) 

2. 6:35-6:50—Subcommittee Report 

a. Tree Committee (Standing Subcommittee) 

Participates on Tree Committee as voting member; reviews Tree Removal applications 
and arborist reports. Chair Brown, Comm. Petlock (alternate), and Comm. Rateaver. 

Next Tree Committee Meeting: October 20, 2016 

• Approval Letter (attachments) 
• Meeting Time Discussion 

b. Bike Share Program (Ad Hoc) 

Commissioners: Petlock and Metzler 

3. 6:50-8:00—Consider Recommending City Council Adopt Policy to Reduce Greenhouse              
                    Gas Emissions (attachments) 

4. 8:00-8:15—CSEC Student Member Discussion 

5. 8:15-8:30—Future Agenda Items 

6. 8:30—Commissioner and Staff Comments 

7. Adjournment (Next regular meeting is November 9, 2016) 

 
 

Copies of all staff reports and documents subject to disclosure that relate to any item of business referred to on the agenda are available for 
public inspection the Monday before each regularly scheduled meeting at City Hall, located at No. 1 The Plaza, Sonoma CA.  Any 
documents subject to disclosure that are provided to all, or a majority of all, of the members of the City Council regarding any item on this 
agenda after the agenda has been distributed will be made available for inspection at City Hall, No. 1 The Plaza, Sonoma CA during regular 
business hours. 

   ___________________________________________ 
   Katherine Wall, Public Works Administrative Manager 

COMMUNITY SERVICES & ENVIRONMENT COMMISSION  

 Community Meeting Room 
177 First Street West 
Sonoma, CA 95476 

Wednesday, October 12, 2016 
6:30 P.M. Regular Meeting 

 
Commissioners: Ken Brown-Chairman, Fred Allebach, Christina Cook, Amy Harrington, Inge Hutzel,  

Chris Petlock, Richard Pollack, Chris Rateaver, Denise Wilbanks, and Matt Metzler (Alternate) 
 
  

 

1



2



    COMMUNITY SERVICES & ENVIRONMENT COMMISSION 
Community Meeting Room  

177 First Street West 
Sonoma, CA 95476 

September 14, 2016 
 DRAFT Minutes 

Commissioners Present:   Comms. Brown-Chairman, Allebach, Cook, Harrington, Hutzel, Metzler, Petlock, 
Pollack, and Wilbanks 

Commissioners Absent:  Comm. Rateaver 

Also Present:    Public Works Administrative Manager Wall 
     Special Events Manager Janson 
     Public Works Operations Manager Hudson  
     Sonoma Valley Historic Race Car Festival: Jerry Wheeler 
     Hit the Road Jack: Gary Johnson 
     Napa to Sonoma Wine Country Half Marathon: Matt Dockstader 
     Valley of the Moon Certified Farmers’ Market: Chris Welch, Bill Dardon 
     Alisha O’Loughlin and Adrian Palanchar, Sonoma Bicycle Coalition 
     Tom Conlon, Transition Sonoma Valley     

Chair Brown called the meeting to order at 6:31 P.M. 

1. Approval of the Minutes from August 10, 2016 

It was moved by Comm. Pollack and seconded by Comm. Allebach to approve the minutes of August 10, 
2016. The motion carried unanimously.  

2. Post Event Review 

a. Sonoma Valley Historic Race Car Festival—June 4, 2016 
It was moved by Comm. Petlock and seconded by Comm. Cook to approve the post event review of the 
Sonoma Valley Historic Race Car Festival event. The CSEC voted 8-0 (with one commissioner absent) 
to approve the post event review and to release the deposit. 

b. Hit the Road Jack—June 5, 2016 
It was moved by Comm. Pollack and seconded by Comm. Cook to approve the post event review of the 
Hit the Road Jack event. The CSEC voted 8-0 (with one commissioner absent) to approve the post 
event review and to release the deposit. 

c. Murrazzo/Furnanz Family Gathering—July 7, 2016 
It was moved by Comm. Petlock and seconded by Comm. Harrington to approve the post event review 
of Murrazzo/Furnanz Family Gathering event. The CSEC voted 8-0 (with one commissioner absent) to 
approve the post event review and to release the deposit. 

d. Napa to Sonoma Wine Country Half Marathon—July 17, 2016 
It was moved by Comm. Pollack and seconded by Comm. Cook to approve the post event review of the 
Napa to Sonoma Wine Country Half Marathon event. The CSEC voted 8-0 (with one commissioner 
absent) to approve the post event review and to release the deposit.  

It was noted by Comm. Petlock that there is an existing agreement for the event that allows the 
applicant to only provide the proceeds and expenses accumulated in the City of Sonoma. City staff has 
not identified such a formal agreement at this time.  

3. Discussion, Consideration, and Possible Action to Approve the Proposed Time Change to the 2016 
Farmers’ Market Application  

Special Events Manager Janson presented the time change request for the 2016 Farmers’ Market event, which 
would allow the farmers participating in the event to set up earlier at 3:45 PM and open to the public between 
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4:15 PM-4:30 PM. The change to the event application would also allow the farmers to move behind and to the 
sides of City Hall. 

After review and public testimony, it was moved by Comm. Petlock and seconded by Comm. Pollack to 
approve the time change to the 2016 Farmers’ Market event application. The CSEC voted 8-0 (with one 
commissioner absent) to approve the change.  

4. Plaza Bicycle Parking Review  

The CSEC reviewed a proposal to include additional bicycle parking in the Plaza. The proposal prepared by 
Comm. Metzler outlined the recommendation to convert two or more on-street car parking spaces on the 
perimeter of the Plaza to permanent bicycle parking.  

After a report from City staff and public testimony, it was moved by Comm. Harrington and seconded by 
Comm. Pollack to recommend City Council approve the conversion of two car parking spaces to permanent 
bicycle parking in the Plaza, preferably near the rideshare parking spaces (exact location to be determined by 
Council). The CSEC voted 7-1 (with one commissioner absent; Comm. Cook dissented) to approve this 
recommendation to Council. 

5. Subcommittee Report 

a. Tree Committee (Standing Subcommittee). The Meeting Time Discussion was postponed to the 
October 12 regular meeting agenda. 

6. Bike Share Program Review  

The CSEC formed a subcommittee consisting of Comms. Petlock and Metzler to further explore the option of a 
City of Sonoma Bike Share Program. 

7. Water Bottle Filling Station Review 

The CSEC reviewed the concept of replacing an existing drinking fountain in the Plaza with a water bottle filling 
station, which was included by the City Council under the Infrastructure Goal for Fiscal Year 2016/17.  

After review and public testimony, it was moved by Comm. Cook and seconded by Comm. Pollack to approve 
the water bottle filling station as proposed, with the condition that City staff would investigate to make sure the 
cantilevered design would withstand weight applied to it if someone were to sit or stand on the station. The 
motion also requested that staff review the option of adding another water bottle filling station in Depot Park. 
The CSEC voted 8-0 (with one commissioner absent) to approve the proposed station.  

8. Future Agenda Items 

The following items will be placed on the October 12, 2016 meeting agenda: 
• Consider Recommending City Council Adopt Policy to Reduce Greenhouse Gas Emissions (requested 

by Comms. Harrington and Allebach) 

9. Commissioner and Staff Comments 

Chair Brown adjourned the meeting at 8:38 P.M. The next regular meeting is scheduled for Wednesday, 
October 12, 2016 at 6:30 P.M. 

Respectfully submitted,  
____________________________ 
Katherine Wall, Public Works Administrative Manager  
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Climate Ready North Bay 
Information . resources 

1. Conservation Lands Network Explorer. Create, view, and download maps of your hand-drawn 
area within the Bay Area, with 270m x 270m resolution, of BCM variables. Choose from 4 climate 
futures and 5 time periods. See results compared to vegetation, conservation value, and other 
mapped parameters. Data is 30-year averages. http://www.bayarealands.org/explorer/ 

2. Watershed Analyst. In beta; seeking feedback. Pick a subwatershed in the Bay Area, see graphs, 
tables, seasonal water balance diagram. Choose any of 14 futures to graph. Download graphics and 
data for that subwatershed. Monthly data can be aggregrated as you wish. 
http://climate.calcommons.org/tbc3/sf-bay-watershed-analyst 

3. · Climate Ready North Bay. Reports and accompanying slideshows with results of customized 
analyses based on climate-related watershed management questions from North Bay users. 
North-Bay-wide results document broad trends. There are also products specific to Marin County, 
Russian River-southern Sonoma County, and Napa River. http://climate.calcommons.org/crnb/home 

4. CaiWeedMapper. Interactive mapping and reports for download, for invasive plant trends based on 
climate suitability and proximity to infestations. Results based on expert opinion, mapped 
observations, and limited climate suitability data. Choose Advanced mode, map an area of interest, 

and download the Regional Management Opportunities report. 
http://calweedmapper.cal-ipc.org/maps/ 

5. Vegetation Reports. Bar plots showing changes in vegetation types with varying climate futures, 
4-square diagrams for important vegetation types, and short report, available for each North Bay 

Landscape Unit of the Conservation Lands Network. 
http://www.pepperwoodpreserve.org/tbc3/our-worklclimate-ready/ Detailed bar plots for each Bay 
Area county are at http://www.pepperwoodpreserve.org/tbc3/our-worklvegetation-modeling/ 

6. 30-year climate data for California. USGS Basin Characterization Model data: 30-year averages 
for all BCM parameters for 18 climate futures for all of California (270m x 270m resolution) available 
as GIS downloads: http://climate.calcommons.org/dataset/2014-CA-BCM 

NOTE: Pages 7-14 will accompany Sonoma Ecology Center Caitlin Cornwall's presentation.

Agenda Item #3
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North Bay Climate 
Adaptation Initiative 

The North Bay Climate Adaptation Initiative (NBCAI) is a coalition of natural resource managers, 
scientists, and policy makers working together to create climate resilience in the ecosystems 
and watersheds of the North Bay. 

Our mission is to foster an open conversation -between technical experts, land 

managers and policymakers in support of local scale climate adaptation strategies that sustain 
the ecological and human communities of North San Francisco Bay watersheds. 

Our vision is that the San Francisco North Bay has resilient, biologically diverse natural 

systems that provide lasting ecosystem functions and services. 

Accomplishments 
• A Roadmap for Climate Resilience in Sonoma County. Actions for all sectors and actors. 

• Sonoma County Climate Resilience Team member, with Sonoma County Regional Climate 
Protection Authority, TBC3, and Sonoma County Water Agency. 

• Climate Smart North Bay Fact Sheet series. 

• Climate Ready Sonoma County: Climate Hazards and Vulnerabilities. 

• Climate Ready North Bay. New data products and interactive tools for managers. 
• Sonoma County Adaptation Forum. Clarifying multiple-benefit strategies. 

Our approach 
Work across silos 
Start with the science 
Stay at the cutting edge 
Pilot solutions in Sonoma County 

() 
SONOMA 
ECOLOGY 
CENTER 

~~'' nn ,,f~ VlA/1 
INNOVPGJt iONS 
co II aboral C.n VIi l h impact 

COMMUNITY 
FOUNDATION 
SONOMA COUNTY 

Translate from science to action 
Empower local land and water decision­

makers 
Focus on multiple-benefit strategies 

Sustainable 
NORTH BAY 

http:/ /www.northbayclimate.org 
Contact: caitlin@sonomaecologycenter.org or genevieve@aginnovations.org 
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Climate Ready North Bay 
Analysis questions from North Bay Watershed Association, July 2016 

Question 

1 What about the relationship between flooding in streams 
and sea level rise? 

2 How will wind change as the climate changes? 

How can project permitting help make projects more 

3 climate-resilient, for example by promoting infiltration, 
choosing a climate-smart planting palette, and protecting 
recharge sites? 

Which plant communities are most likely to suffer from a 
4 mismatch between future climate and vegetation 

suitability, in which locations? 

5 What invasive species should we worry about? 

16 ' What species are appropriate to plant after fire? 

Where are the most promising locations for climate-

I 

New product 
from this ro·ect 

narrative 

narrative 

narrative 

list 

maps 

!list 

7 resilient stormwater capture/groundwater recharge maps 
projects? RRWA etc. 

8 
I 

1 ~~~~.~~)'f.":,~~~; ~~~~~atershed' to get whole watershed l nanatlve 

9 How will fish, especially salmon ids, be affected by rising 
temperatures? 

I How can we feed this data up to the state level, so they see 
·that we are climate-informed and in fact, ahead of most 

maps 

, places? We want to show our responsiveness to funders, to t' 
i IRWM region, DWR, etc. How is BCM being used at the narra lve 
I state level, as mandate rolls out for counties to plan around 
!climate?. 

Where and when will we be hitting thresholds related to 
public health: heat waves, disease vectors, etc? 

12 I Can this dataset provide guidance to help funders choose 
. climate-smart projects? 

How can we use this dataset to reduce imperviousness, 
13 whether by influencing land use policy or by informing 

designers and engineers? 

14 !water quality & temperature (algal bloom in reservoirs) 
I 

graphs, maps 

I none 

none 

jnone 

15 

How can these findings be used to build climate-smart 
public works projects, such as flood protection, drainage, 
water supply, with their levees, culverts, etc? Related to none 
safety factor that is already used. 

16 ' Ho~ do we understand the incr~asing risk of fire? Jnone 
How can these findings be used to bring more balance to 

17 fire prevention activities? Creating defensible space should none 

18 

be done judiciously, to retain soil moisture. 
Evaluate success of using broader planting palette, by 
species. I narrative 

Description 

summary of the state of the science, and 
links to data resources 
summary of the state of the science, and 
links to data resources 

recommendations for permitters 

llist by Landscape Unit, for each NBWA 
"watershed" of the vegetation types 
projected to be most at risk, including 
dominant species in each veg type. 
Pursuing: map for each NBWA 
"watershed" of potential invaders by 
2030. 

List for each NBWA "watershed" the 
vegetation types projected to be most 
I locally suitable mid and end century, and 

I 
dominant species for those vegetation · 
types. 

For each NBWA "watershed," map of 
locations with historic high recharge and 
least change in future. 
This functionality will be available in 
future versions of Watershed Analyst. CLN 
Explorer can be used to answer many of 
these questions. 
Pursuing: time series of 3 maps for each 
NBWA "watershed," showing 
subwatersheds that have summer air 
temperatures compatible with 2 or 3 
salmonid species 

provide language for use in funding 
proposals 

Pursuing: Time series of 3 maps for each 
NBWA "watershed" for example 
thresholds, showing subwatersheds 
exceeding threshold. I l Not at this point. 

This would require running the BCM, after 
changing recharge to zero wherever 
surface is impervious. Good future 
project! 

1 
Can be done only if there is a model 
connecting temperature to algal growth. 

Future project! 

Refer to CRNB1 products. 

Refer to CRNB1 products. Future project! 

[Summary of the state of the science, and 
links to data resources 
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TBC3 Watershed Analyst 
Terrestrial Biodiversity Climate Change Collaborative 

a project of Pepperwood's Dwight Center for Conservation Science 

What is the Watershed Analyst? This innovative 

online tool lets you access climate and hydrology data to help 
your community get climate ready. Explore historic climate and 
water patterns and compare them with modeled future 
scenarios, create graphs, and download customizable summaries 
for your watershed. Data provided can be a helpful tool for 
teachers, students, _planners, and researchers. 

The data The Watershed Analyst utilizes the best science 

available to provide our region's first high resolution resource 
for looking at the effects of climate on water resources and open 
spaces. It taps into the TBC3 knowledgebase of global climate 
models downscaled to the local watershed scale using the US 

\L.-Pepp~~~<??~ 
lnSpli''Jng conservat1on through sctence 

CA*LCC California Landscape Conservation Cooperative 

-:v-- Climate Commons 

t > 

F'*"'~. (;ftll AJ 

ProtKtad ~Ortr ll • 
, .. A-. 21J1t . jjji7 

Geological Survey's Basin Characterization Model (BCM), which projects the interactions of climate (rainfall and 
temperature) with empirically measured landscape attributes including topography, soils, and underlying 
geology. For more information on the peer-reviewed research foundation for the Watershed Analyst tool see 
www. tbc3. org. 

san Climate-Smart A I 
~~~~~~ Watershed na 

I '"" I - ""' I 

Corralitos Lagoon Recanter Map 

' ' ~~~r"'' \. ~ Pepperwood cM.cc ·~ Science- ~ r " 1 s 1 " v 1 Cllmale Commons 

Why wate rsheds? A watershed is a geographic area of land, 

water, and biota within the confines of a drainage divide. The 
cli111ate and water data in the Watershed Analyst are presented at 
a "planning watershed" scale-the smallest sub-watersheds that 
make up the major basins of the Bay Area, as shown in blue in the 
map to the left. This is an excellent scale for evaluating climate 
and hydrologic change using the BCM. 

We want your feedback! 
Access the Watershed Analyst at the link below. Please send any 
feedback to tbc3@pepperwoodpreserve.org. 

http:/ /climate.calcommons.org/tbc3/sf-bay-watershed-analyst 

The Watershed Analyst is a project of TBC3, Pepperwood 
Foundation, Point Blue Conservation Science, and the Climate 
Commons with funding from the Gordon and Betty Moore 
Foundation. 

www. TBC3.org 
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Key Management Questions Addressed by 
Cl imate Ready North Bay 
http:/ /climate .calcommons.org/crn b/home 

Ra in and Supply 
1. How is climate change projected to impact the variability of annual rainfall relative to 

the historic record? {all) 
2. How will climate change affect precipitation quantities? {Russian) 
3. How will climate change impact annual and spring precipitation variability, and in turn, 

winter and dry season runoff? {Russian) 
4. How will climate change impact the seasonalit y of annual rainfall in a reservoir basin? 

{Russian) 
5. How does rainfall variability translate to variability in watershed-wide water availability 

and potential delivery to reservoirs? {Napa) 
6. How will climate change potentially impact the seasonality of the water cycle? {Napa) 
7. Which parcels in the parks and open space portfolio provide key water supply benefits? 

Which parcels are prone to extreme drought stress? {Sonoma) 
Flooding 

1. What are the potential impacts of climate change on the streamflow regime? {Napa) 
2. How might climate change increase the risk of flooding? {Russian River) 
3. How will climate change potentially impact the hydrology of high value main stem 

reaches and tributaries for fish? {Napa) 
Groundwater 

1. What is the relationship of annual recharge relative to annual runoff? {Sonoma) 
2. What is the spatial variability of runoff and potential groundwater recharge and how 

might climate change impact these distributions? {Sonoma) 
Irrigation Demand 

1. How will the agricultural lards be potentially impacted by climate change in terms of 
irrigation demand? {Napa) 

2. How will climate change influence the frequency and intensity of heat events that 
trigger big upticks in demand for irrigation? {Sonoma) 

3. How might climate change influence the magnitude of landscape drought stress, 
estimated as climatic water deficit? Where might this effect be mitigated by present day 
fog distributions? {Russian) 

Native Vegetation Response and Fire Risks 

1. What will be the impact of climate change on important upland vegetation types, and 
can we identify potentially stable vegetation communities? {Sonoma, Napa) 

2. How will climate change affect potential fire frequencies? {all) 
3. What kind of transitions in native vegetation may occur on parks and open space lands? 

{Sonoma) 
4. How are fire risks projected to impact the parks and open space portfolio? {Sonoma) 

q-13
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Agenda Item #3 

October 12, 2016 

M E M O 
 

TO: Community Services and Environment Commission 

FROM: Associate Planner Atkins 

RE: Proposal to Support Greenhouse Gas Measures Identified in Chapter 5.8 of the 
CA2020 and Beyond Sonoma County Regional Climate Action Plan 

 

 
Climate Action Plan Review Process and Current Program Recommendations 
 
Plan Development: In May of 2013, the City Council authorized the City Manager to execute a 
memoranda of agreement to participate and qualify for funding in the County-wide Greenhouse 
Gas Reduction Implementation Program (GRIP), subsequently renamed Climate Action 2020 
(CAP). CAP is a collaborative effort among all nine cities and the County of Sonoma to take fur-
ther actions in reducing greenhouse gas (GHG) emissions community-wide. Through the imple-
mentation of this program, participating jurisdictions will achieve compliance with Bay Area Air 
Quality Management District (BAAQMD) guidelines and other related policies that establish 
reduction targets for GHG emissions, including AB 32, CEQA, and local GHG reduction goals. 
Building upon the climate protection efforts and goals established in the 2008 Community Cli-
mate Action Plan created by the Climate Protection Campaign, the goal of Climate Action 2020 
is to update all municipal and community-wide GHG inventories, evaluate emission targets, and 
to create an implementation plan to reach those targets. The updated Climate Action Plan (CAP) 
developed for each jurisdiction is tailored to its specific circumstances while at the same time 
benefitting from a county-wide perspective. The approach called for in the Final Draft CAP is for 
each local government to contribute measures towards a countywide greenhouse gas reduction 
target of 25% below 1990 levels by 2020, on a path towards a long term goal of 80% below 1990 
levels by 2050.  
 
On March 21, 2016, the City Council received an introduction to the draft CAP and directed the 
CSEC to review it and provide recommendations to City Council for final approval. 
 
CSEC Review: On April 13, 2016 the CSEC received an introduction to the CAP and on May 11, 
2015 the Commission received a detailed presentation. After discussion and public comment, the 
CSEC made the following recommendation to the City Council: The City approve the CA2020 
Plan and add all local measures not currently included (Council to determine the individual par-
ticipation rate of each measure) to achieve a mix of 10% local contributions to climate action 
programs to reduce greenhouse gas emission. The CSEC also recommends that the City Council 
require compliance for all measures related to transportation and building sectors.  
 
City Council Review/Summary of Recommended Measures: On June 6, 2016, the City Council 
considered the CSEC’s recommendation and directed staff to include the following eight addi-
tional measures at voluntary participation rates in the final CAP and return with an analysis as to 
the requirements for funding and staffing associated with implementation:  
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• Goal 2: Increase Renewable Energy Use: Measure 2-L1 Solar in New Residential Devel-

opment. 
• Goal 2: Increase Renewable Energy Use: Measure 2-L3 Solar in New Nonresidential De-

velopments. 
• Goal 2: Increase Renewable Energy Use: Measure 2-L4 Solar in Existing nonresidential 

Buildings. 
• Goal 7: Encourage a Shift Toward Low-Carbon Fuels in Vehicles and Equipment: Meas-

ure 7-L2 Electrify Construction Equipment. 
• Goal 8: Reduce Idling: Measure 8-L1 Idling Ordinance. 
• Goal 11: Reduce Water Consumption: Measure 11-L2 Water Conservation for New Con-

struction. 
• Goal 11: Reduce Water Consumption: Measure 11-L3 Water Conservation for Existing 

Buildings. 
• Goal 12: Increase Recycled water and Greywater Use: Measure 12-L1 Greywater Use. 

 
In addition, the Planning Department has increased the participation rate of Measure 4-L1 
(Mixed-Use Development in City Centers and Along Transit Corridors) from 20% to 50% based 
a review of sites zoned for mixed-use development, as many are currently located along transit 
corridors.  
 
Implementing the additional eight measures would result in 2020 GHG reductions in the amount 
of 36,460 MTCO2e (million metric tons of carbon dioxide equivalent), and a local effort of 1,360 
MTCO2e. Compared to the previous draft CAP (March 2016) presented to the City Council on 
June 6, 2016, (900 MTCO2e) this is an increase in local reductions in the amount of 54%. 
 
On August 15, 2016 the City Council voted 5-0 to table the discussion of the Climate Action 
2020 and Beyond Plan until the lawsuit challenging the Environmental Impact Report prepared 
by the Regional Climate Protection Agency had been determined. 
 
Transition Sonoma Valley Letter 
 
At the September 14, 2016 CSEC meeting Tom Conlon from Transition Sonoma Valley distrib-
uted a letter to the CSEC (attached). The following is staff’s response to the letter: 
 

1. Should CSEC make a recommendation to Council regarding the lawsuit limbo? 
The City Council has decided not to take action on the Climate Action 2020 and Beyond 
Plan until the lawsuit challenging the Environmental Impact Report prepared by the Re-
gional Climate Protection Agency had been determined. One option the CSEC may want 
to consider is recommending that the City Council adopt the following 22 Local 
Measures to be implemented prior to City Council adoption the CA2020 Plan: 
 

City of Sonoma Local Measures    

Goal 1: Increase Building Energy Efficiency 173   

Measure 1-L2: Outdoor Lighting  172  80% of outdoor lighting to par-
ticipate 

Measure 1-L3: Shade Tree Planting  1  50 trees planted 
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Goal 2: Increase Renewable Energy Use 394   

Measure 2-L1: Solar in New Residential Development  2  8% of new houses to partici-
pate 

Measure 2-L2: Solar in Existing Residential Building  245  11% of existing homes with so-
lar 

Measure 2-L3: Solar in New Non-Residential Develop-
ments 

 7  2% of new non-residential de-
velopment to participate 

Measure 2-L4: Solar in Existing Non-Residential Build-
ings 

 141  2% of existing non-residential 
development with solar 

Goal 4: Reduce Travel Demand Through Focused 
Growth 

 18    

Measure 4-L1: Mixed-Use Development in City Centers 
and Along Transit Corridors 

 16  50% of growth to result in mixed 
use 

Measure 4-L2: Increase Transit Accessibility  2  15% of growth to be 25+ units 

Measure 4-L3: Supporting Land Use Measures  NQ  Yes  

Measure 4-L4: Affordable Housing Linked to Transit  1  20% of new development to be 
affordable 

Goal 5: Encourage a Shift Toward Low-Carbon Trans-
portation Options 

26   

Measure 5-L4: Supporting Bicycle/Pedestrian Measures  NQ  Yes  

Measure 5-L5: Traffic Calming  26  80% of trips affected 

Measure 5-L7: Supporting Parking Policy Measures  NQ  Yes  

Goal 7: Encourage a Shift Toward Low-Carbon Fuels 
in Vehicles and Equipment 

 24    

Measure 7-L1: Electric Vehicle Charging Station Pro-
gram 

 2  3 charging stations installed 

Measure 7-L2: Electrify Construction Equipment  22  5% of equipment 

Measure 7-L3: Reduce Fossil Fuel Use in Equipment 
through Efficiency or Fuel Switching 

 NQ  Yes  

Goal 8: Reduce Idling     

Measure 8-L1: Idling Ordinance  NQ  2 minutes below state law 

Goal 9: Increase Solid Waste Diversion    

Measure 9-L1: Create Construction and Demolition Re-
use and Recycling Ordinance 

 <1  0%  

Goal 11: Reduce Water Consumption  729    

Measure 11-L1: Senate Bill SB X7-7 - Water Conservation 
Act of 2009* 

 436  10% Reduction in per capita wa-
ter use 

Measure 11-L2: Water Conservation for New Construc-
tion* 

 16  50%/ 
50% 

% of new residential/ 
nonresidential develop-
ment 

Measure 11-L3: Water Conservation for Existing Build-
ings* 

 278  25%/ 
10% 

% of new residential/ 
nonresidential develop-
ment 

Goal 12: Increase Recycled Water and Greywater Use  < 1    
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Measure 12-L1: Greywater Use  < 1  2% greywater goal 

 
2. What is CSEC’s role in supporting implementation and tracking of CA2020 measures? 

CSEC’s role is to make recommendations to the City Council on local measures. 
 

3. What are the City’s CA2020 local measure implementation priorities?  
Provided the City Council directs staff to implement the local measures recommended by 
the CSEC, staff would begin by following the attached Implementation Measure Descrip-
tions. Staff would note that collecting baseline data for each measure should not be part 
of the implementation process. It is staff’s opinion that reducing greenhouse gases will be 
achieved by implementing the selected measure not focusing on the past. 
 

4. What is the status of the City’s own Municipal Climate Action Plan. 
In 2008 the City of Sonoma Greenhouse Gas Emissions Reduction Action Plan Analysis 
(see attached) was prepared and on February 20, 2008 the City Council approved Plan 
D, to incorporate the Plan into the City’s budget and for the Council to review each 
measure as it is proposed. Staff will review the measures included in Plan D and report 
back to the CSEC at a later date with information on the implementation status. 
 

5. Does the CSEC have confidence that the current list of CA2020 measures will be ade-
quate to meet the City’s 2020 goal? Staff has recommended that the City Council adopt 
CA2020 and Beyond, including 22 Local Measures. As the implementation of these 
measures proceeds, they appear to be inadequate the measure targets may be amended 
and new measures may be considered. 
 

6. If emissions in 2016 haven’t gone down enough (i.e. > 9% below 2015 forecast in 
CA2020 Table 5.8-3 which is needed to stay on track to meet our 2020 goal) what addi-
tional emergency measures should the City be prepared to implement, beginning in 2017? 
This issue will be addressed if and when the current target is not on track. City staff has 
previously gone through the process of recommending measures for City Council ap-
proval. Reducing greenhouse gases will be achieved by focusing on implement the select-
ed measures, while updating them and expanding upon them as necessary. 
 

Recommended Commission Action:  
 
Commission discretion. 
 
Attachments: 
 

1. Letter from Transition Sonoma Valley  
2. City of Sonoma Greenhouse Gas Emissions Reduction Action Plan Analysis Final Report February 22, 

2008. 
3. Measure Descriptions. 

 
 
 
cc: Tom Conlon, via email 

Caitlin Cornwall, via email 
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Transition 

1. Should CSEC make a recommendation to Council, regarding CA 2020 lawsuit limbo? 

• RCP A has been sued, and City has pulled formal approval of CAP until suit is resolved 
• However, this appears to only directly delay developers' use of the CEQA bypass 

checklist 
• Suit hasn't reduced urgent need to act on climate change (even CR W attorney said this) 
• Staff and CSEC have already proposed 21 local measures (13 original, plus 8 added) 
• Formal CAP adoption by City is not needed to start implementation on any of them 

Action: CSEC should ask City Council to direct staff and CSEC to begin implementation of 
existing local measures identified in CA2020 ASAP 

2. What is CSEC's role in supporting implementation and tracking of CA 2020 measures? 

• Council's role should be to set goals, choose specific local measures, and then direct staff 
to meet them 

• Staff role should be to plan how to implement each specific local measure 
• Staff should also provide baseline data on each measure, tracking metrics, and periodic 

goal progress reports to CSEC and Council 
• CSEC role should be to make recommendations to council on goals, measures, and 

alternatives 
• CSEC should also support staff in implementation and performance tracking 

Action: CSEC should request confirmation of its roles regarding CA 2020 implementation. 

3. What are the City's CA 2020 local measure implementation priorities? 

• Implementation timeline for local measures is provided in CA2020 Final Report (p. 4-10) 
• Of Sonoma's 21 selected local measures, 13 are in "Group 1" scheduled to begin in 2016: 

o 1-L2: Outdoor Lighting 
o 1-L3: Shade Tree Planting 
o 2-L1: Solar in New Residential 
o 2-L2: Solar in Existing Residential 
o 2-L3: Solar inN ew Non-Residential 
o 2-L4: Solar in Existing Non-Residential 
o 4-L1: Mixed-Use Development in City Centers 
o 4-L2: Increase Transit Accessibility 
o 4-L3: Supporting Land Use Measures 
o 4-L4: Affordable Housing Linked to Transit 
o 5-L4: Supporting Bicycle/Pedestrian Measures 
o 5-LS: Traffic Calming 
o 7-L3: Reduce Fossil Fuel Use in Equipment 

Action: CSEC should request that staff provide baseline data, tracking metrics and 
implementation plans on alll3 of these 'Group 1' local measures ASAP 

1 
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4. What is the status of the City's own Municipal Climate Action Plan? 

• CA 2020 specifically excluded any assessment of each jurisdiction's vehicle fleets, 
employee commute stats, building energy usage, and other equipment-related emissions 

• City needs an updated 1990 baseline, GHG inventory, and measure implementation 
priorities for all of its GHG emissions that are under its direct control or influence 

Action: CSEC should request Council set a timetable for preparing the City's Municipal CAP 

5. Does CSEC have confidence that the current list of CA 2020 measures will be adequate 
to meet the City's 2020 goal? 

• CA2020 says, "if the current reduction measures are inadequate to meet the reduction 
targets, they will be amended" (p. 4-17) 

• In 2005, City of Sonoma set a goal of25% reduction by 2015 (Resolution 44-2005) 
• City emissions in 2015 actually increased by 21% over 1990 (CA2020 Table 5.8-3) 
• City missed its goal by 46% 
• City's per capita emissions are second highest in County 
• City's local commitment (4%) remains dead last among all jurisdictions in the County 

Action: CSEC should study and recommend additional contingency measures that are likely 
to be needed to meet 2020 goal. 

6. If emissions in 2016 haven't gone down enough (i.e., 2::9% below 2015 forecast in CA2020 
Table 5.8-3 which is needed to stay on track to meet our 2020 goal), what additional 
emergency measures should the City be prepared to implement, beginning in 2017? 

Action: As soon as possible (after implementation of Group 1 CA 2020 measures has 
begun), City should prepare a ranked list of new emergency measures (and estimated costs) 
in case needed reductions fail to' materialize, such as those in the following draft list: 

• Quick, Easy, and High Impact Measures: 
o 2-Rl: Community Choice Aggregation, 100% renewable power 

• Shift all City of Sonoma accounts to SCP Evergreen (or PG&E 100% PV) 
• Lead 'EverGreen Sonoma' campaign to increase voluntary participation 

by city residents 
• Update 'Green Business' program to increase voluntary participation by 

city businesses 
• Tourism co-benefits: "1st 100% renewable-powered California City" 

o 2-L2: Solar in Existing Residential Buildings 
• Increase goal from 11% to 20% penetration by 2020 
• In 2012, Sonoma already had highest PV penetration (4.5%) of any CA 

city our size 
• Marketing campaign to increase penetration with city residents 
• Tourism co-benefits: Leading PV-powered CA City (10-50k residents) 

o 2-L4: Solar in Existing Non-Residential Buildings 
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• Increase goal from 2% to 25% penetration by 2020 (i.e., equal to County, 
Windsor) 

• Partner with city hotels, retail, warehouses, wineries, hospital, etc. 
• Tourism co-benefits: Leading PV-powered California City (10-50k 

residents) 
o City Fleet Electric Vehicle Conversion on Replacement Program 

• Cease all procurement of new fossil-fueled vehicles by City 
• Identify remaining useful life of all city-owned vehicles (cars and tmcks) 
• Benchmark each as to annual Vehicle Miles Traveled, fuel, and 

maintenance expenses 
• Plan to replace with plug-in EV or plug-in hybrids where total cost of 

ownership (over expected useful life) is lower 
• Marketing campaign to also increase EV penetration with city residents 
• Tourism co-benefits: Leading EV City (10-50k residents) 

• Medium Difficulty, Medium Impact Measures: 
o 3-L1 Convert Building Equipment to Electricity 

• Increase goal from 0% to 10% participation by 2020 (i.e., equal to 
Windsor) 

• Homeowner co-benefits: Quieter, less dust, energy cost savings 
o 11-L1 SB X7 -7 Water Conservation Act of 2009 (per capita water saving) 

• Increase goal from 10% to 20% by 2020 (i.e., equal to Healdsburg, 
Petaluma, Cotati, Cloverdale) . 

o City Building Efficiency Upgrades (goal = 30% reduction in electricity and 
natural gas) 

• Benchmark all existing city-owned facilities to identify most and least 
efficient 

• Conduct walk-through audits to identify easiest energy and water saving 
opportunities 

• Draft RFP Inviting ESCOs to bid on cost-effective upgrades 
• Select contractor, and manage to completion 

• Low Impact Measures (but demonstrates City's leadership and commitment): 
o City Employee EV Program 

• Require lease and/or purchase of an EV to receive this employee benefit 
• City should stop subsidizing soon to be obsolete fossil-fueled vehicles 

o City Employee Solar Loan Program 
• Provide an employee benefit, similar to existing "computer loan" fund 
• City should incentivize employees who live locally to add solar PV to 

their own homes 

3 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

1.0 Executive Summary 

The City of Sonoma is implementing the ICLEI program to reduce the greenhouse gas (GHG) 
emissions from city controlled sources. This program has five steps, referred to as "Milestones." 
Milestone 1, creating the GHG inventory, and Milestone 2, setting a reduction target have been 
completed. The City Council has adopted a reduction target for internal operations of 20% 
below 2000 levels by 2010. Milestone 3 requires the creation of a plan to meet this target. This 
report and associated analysis provides the roadmap to satisfy Milestone 3 providing five 
measure-specific plans to reduce emissions by more than 20%. Furthermore, the framework 
associated with this material will support the City in meeting the requirements of Milestone 4 
(implementation) and Milestone 5 (monitoring and adjustment). The framework facilitates the 
integration of new and revised information, taking advantage of new opportunities and allowing 
adjustments to under performing initiatives. 

The analysis, and resulting GHG emissions reduction plans, incorporates many opportunities in 
the various contributing sectors (Building Efficiency, Fleet, Commute, Water/Sewer, 
Streetlights, and Photovoltaic ), as identified by the City Staff utilizing the best available 
information at the time of research. The results provide an emissions impact estimate for five 
plans with the corresponding fmancial analysis. 

The results for each plan include the GHG em1sswns reduction expressed in tons C02e 
(equivalent C02 emissions) 2 and as a percentage of the total City GHG emissions. These results 
are presented along with a number of other important metrics, including the internal rate of 
return (IRR) and net present value (NPV) of each plan. These are critical in the financial 
evaluation of the "investment". Other information includes the budget resources not sent to the 
utility company and the fuel companies, and the value of the resources redirected to local 
investments. Plan C, for example, results in over $1.4 million in local investment over the 25 
year life of the plan. 

The intent of this work is to allow the independent plans to be considered on their merits in 
numerous areas, providing the capability to compare the comprehensive costs and benefits of 
competing paths, and thereby allow Policy Makers the ability to select the most appropriate path 
to reducing global warming pollution emissions in the City of Sonoma. Five Action Plans are 
presented resulting in reductions from 20% to over 50%. Each plan has advantages and 
challenges, which are described in the following sections of this report. 

2 C02e: Equivalent C02 in lbs or tons. The additional greenhouse gases such as methane are conve1ied into the 
equivalent amount of C02 for analysis and clearer presentation. 

Climate Protection Campaign 4 Sonoma County Energy Watch 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

1.1 Background 

~· .. -~ ....... =~--·"-·= ... ,.,.. t·"> 

Sonoma County public jurisdictions (cities and counties) have adopted 
global warming pollution reduction targets and have committed to 
developing action plans. The first step, creating the inventory of 
emissions produced by the internal operations has been completed for all 
cities and the county. The City of Sonoma emissions by sector are 
presented as a percentage of the total emissions in Figure 1 below. 

The total emissions for 2000 are 659 tons of C02e. Solid waste provides a GHG credit as the 
waste facility utilized by the waste contractor is equipped to gather and utilize the methane 
produced3

. There were no significant new sources of GHG emissions identified since the 
baseline year of 20004

. This assumption can be modified when energy usage data become 
available for the newly renovated police station and community meeting facility building. 

Streetlights 
15% ~ 

Baseline GHG Emissions by Sector 

Buildings 
17% 

Solid Waste 
0% 

Fleet 
41% 

Water 
7% 

Figure 1: City of Sonoma GHG inventory as a percentage of the 2000 total 

3 This approach is consistent with the ICLEI methodology for solid waste. 
4 The baseline has been modified to reflect the transfer of Police services to the County. 

Commute 
20% 

Climate Protection Campaign 5 Sonoma County Energy Watch 
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Many of the measures available to reduce GHG emissions also will reduce the City electricity 
and natural gas costs. These costs are a significant element of the municipal budget, and the 
potential volatility of their costs represents a threat beyond the control of City Staff. Figure 2 
below provides the trends for the annual cost of utility supplied electricity and natural gas based 
on four rate escalation scenarios. The electricity and natural gas related measures contained in 
this analysis will reduce the vulnerability to utility price increases. 
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Figure 2: Energy Rate Escalation Scenarios 
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6% 

$585,044 3.5% 

$538,070 1.7% 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

1.2 Methodology 

PlanO: 245 Tons C02 Avoided 

CommunHy: Benefit {over 25 ~ar life of ~!an} 

$$$Avoided Utility Company P~ents $9!2.228 

$$$Avoided Fuel Purchases $,025,116 

$$$1rivestedloca!lylnGHGProjects $1,643,870 

37.2% '.I. Re-duction 

Financiall.letrlcs 

SPB 117 

IRR 13.6'! 

NPV 1572.491 

The Sonoma GHG em1sswns inventory for 2000 was 
established in 2003 5 and provides the baseline for this work. 
The specific actions and events affecting this baseline, either 
positive or negative, are factored into the inventory and the 
resulting trend. Contracting for Police services with the 

County, for example, required a modification to both the baseline and trend. 

The options for future action by the city, comprised of measures applicable to building and 
equipment energy efficiency, fuel efficiency, alternative fuel options, and distributed energy 
generation projects, have been identified and quantified. These have been evaluated and 
presented as individual measures, and as groups of measures (plans). Each is assigned a status 
(completed, pending or future) and an implementation date to enable the trending and future 
results graphs. 

The measures are grouped to create comprehensive GHG emissions reduction plans. Each of the 
plans is analyzed to provide profiles enabling the evaluation of the plans individually and in 
comparison to the other plan options. Measures of specific data such as capital cost, year of 
implementation, financing, energy and cost savings were processed to provide the following 
information for the five action plans: 

• Emissions reduction in tons C02e avoided and as percentage of target 
• C02e reduction by sector 
• Annual Cash Flow including debt service, replacement cost and incremental O&M costs 
• Outstanding principal and debt service by year 
• Simple Payback (SPB) for each plan 
• Internal Rate of Return (IRR) for each plan 
• Net Present Value (NPV) for each plan 
• Avoided utility company payments (NPV over life of plan) 
• Avoided fuel purchases (NPV over life of plan) 
• Value invested locally in emission reduction projects 

A measure evaluation matrix was employed to quantify subjective considerations to allow their 
inclusion in the planning process. The evaluation scoring contributes to the understanding of the 
opportunities but is not intended to provide a final ranking of the measures. The decision to 
include measures in each plan is dependent on its role in achieving the objective of that plan, and 
is therefore independent of any fixed criteria or ranking. The results of the evaluation are 
provided in the Appendices. 

5 GHG Inventmy Repmi City of Sonoma , Gary Albright, City of Sonoma , September 2003. 

Climate Protection Campaign 7 Sonoma County Energy Watch 
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1.3 Results 
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Five plans have been created for consideration by the City 
of Sonoma. These plans consist of numerous measures to 
reduce GHG emissions, reduce energy costs, address 
equipment problems, and reduce the uncertainty of the city's 
future annual energy costs. Summary fmancial information 
is provided in Table 1 below. The results contained in this 
table should be considered with the Action Plan Evaluations 

'~' provided in the Appendices to understand the relative 
strengths of each combination of measures populating the Action Plans. Detailed information for 
each measure is provided within the Measure Details section of this report. 

Plan Results and Comparison Tables 

Table 1 provides important fmancial information for each plan including the net annual cash 
flow. The "% Reduction" is the amount of C02e reduced as a percentage of the total city 
emissions. Plan A provides a reduction of 23.5% below the year 2000 (baseline) emissions. 
PlanE provides a strategy to reduce the city's emissions to 52.1% below 2000 emissions. 

The fmancial analysis is provided with each plan. The critical metrics of Internal Rate of Return 
(IRR) and Net Present Value (NPV) provide important information to evaluate the worthiness of 
the investment from a cash flow perspective. It is important to note the large negative net cash 
flows in the later years of each plan represent reinvestment in photovoltaic (PV) systems 
(replacement of the associated inverters after 12 years) and the replacement of the energy 
efficient fleet options after 10 years of service. 6 Both costs may be considered overstated, and 
therefore conservative. 

6 The assumption is that the cost of inverters will increase at the generally assumed inflation rate of3%. However 
likely advances in technology, and improved economies of scale for the industry suggest this is overly conservative. 
The aggressive fleet measure assumes all vehicles are repurchased in one year (after a 10 year life). In practice, the 
purchases are phased which would spread the investment over several years. 

Climate Protection Campaign 8 Sonoma Cmmty Energy Watch 
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GHG Action Plan Summary 
Analysis Plan A Plan B Plan C Plan D PlanE 

%Reduction 23.5% 20.3% 23.6% 37.2% 52.1% 
SPB 25.0 7.1 17.0 13.7 20.9 
IRR NA 28.3% 8.8% 13.6% 2.0% 
NPV ($1 ,068,361) $231,318 $113,184 $572,494 ($548,747) 

Annual Cash 
Plan A Plan B Plan C Plan D PlanE 

Flow 

2007 $0 ($1,264) ($1,264) ($1,264) ($1,264) 

2008 $0 $4,525 $4,525 $4,525 $4,525 

2009 $0 ($2,736) ($11 ,381) ($16,106) ($11,370) 

2010 $13,140 ($1,403) ($9,987) ($14,694) ($33,418) 

2011 ($77,172) ($453) ($27,642) ($40,566) ($131 ,353) 

2012 ($195,798) $534 ($26,062) ($38,816) ($128,884) 

2013 ($1 92,1 97) $2,921 ($23,053) ($60,588) ($257,898) 

2014 ($188,470) $4,898 ($20,422) ($56,149) ($250,912) 

2015 ($184,610) $6,003 ($18,628) ($52,423) ($244,551) 

2016 ($180,615) $7,152 ($4,581) ($32,892) ($237,885) 

2017 ($216,027) $8,344 ($2,627) ($28,727) ($204,847) 

2018 ($211,744) $9,583 ($587) $21,215 ($178,885) 

2019 ($207,311) $10,870 $1,543 $25,880 ($159,315) 

2020 ($179,853) $35,073 $26,636 $53,686 ($151 ,446) 

2021 ($136,644) ($13,734) ($21,234) $28,039 ($62,147) 

2022 ($101 ,564) $37,901 ($35,085) $17,304 ($220, 118) 

2023 ($214,494) $39,397 $33,927 $89,656 $193,131 

2024 $125,860 $40,951 $36,581 $95,892 ($81 ,939) 

2025 $131,320 $42,564 $39,356 $102,509 $213,270 

Table 1: GHG Action Plan Financial Results 

Energy Rate Escalation and Associated Budget Vulnerability 

There is considerable discussion about the availability of fossil fuels in the near and middle term 
future (5 to 20 years). The "Peak Oil" movement suggests that we are at or near the point where 
our increased global demand for oil cannot be supplied from new petroleum discoveries, while 
production from existing oil fields is waning. Similar arguments are made for natural gas supply 
vs. demand. If demand outstrips supply, simple economics indicates that the cost to consumers 
will escalate rapidly, until the global demand is sufficiently dampened and realigns with 
available supply. The concern is significant enough to have prompted a US government 
sponsored study to determine the impacts of demand exceeding supply in the near future. 7 This 
issue has important implications for local Sonoma County jurisdictions. F arty percent of PG&E 
power is generated by natural gas. A spike in the cost of this energy source will result in 

7 Hirsch, Robert. et al. (Febmmy 2005) "Peaking of World Oil Production: Impacts, Mitigation, & Risk 
Management." SAIC. 
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significant increases in the cost of electrical power, as well as increased volatility in the cost of 
natural gas used directly by the City. 

Energy efficiency projects and photovoltaic energy systems can play a significant role in 
moderating this vulnerability. Figure 3 below provides potential impact of energy efficiency 
strategies on the associated vulnerability. For example, under the 3,5% escalation rate scenario, 
the city would reduce its fleet fuel and utility payments by nearly $270,375 per year ($585,044-
$314,669) in 2020 by implementing the aggressive Action Plan E. 

I Future Energy Cost Mitigation I Escal. Rate 
N.Gas and Elec.= 3.5% 
Diesel and Gas= 8% 

$700,000 

Annual Energy Cost 

$600,000. 
$585,044 No Action 

~ 

u 
Cll 

iii $504,376 Ran B 

(j $484,253 Ran C 

z 
Qi 

$441,578 Ran A 

:J 

!:!:. 
$405,913 RanD 

-Ul 
0 

(.) 

>- $300,000. 
Cl 

$314,669 Ran E 

... 
Cll 
s:::: 
w 
Cii $200,000 :J 
s:::: 
s:::: 
< 

$100,000 . 

$0 

Figure 3: Annual Cost of Energy 

Action Plan Details 

The measures used in this analysis are provided in Table 2 below. The first five columns 
indicate which measure is included in each Action Plan. More information on the measures is 
available in the Measure Details section of the report. The material that follows provides the 
results for each Action Plan. It is important to note that some measures are mutually exclusive. 
Measures 7, 8 and 9, for example, apply to the same set of equipment, the city pumps. Measure 
7 is more aggressive, setting a lower threshold of annual savings as the criteria for inclusion. 
Therefore, a plan would select only one of these measures. The fleet measures incorporate 
similar considerations. 
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Action Plan Measure Implementation 
Description 

A 8 c D E Summary Date 

n y y y y Measure 1 City Hall HP Replacement 2007 

n y y y y Measure 2 
City Hall Programmable 

2007 
Thermostats 

n y y y y Measure 3 
Carnegie and Visitor Cntr 

2007 
Prog. Thermostats 

n y y y y Measure 4 Lighting Retrofit 2008 

n n n y y Measure 5 Streetlighting HPS to LED A 2010 

n n n n y Measure 6 Streetlighting HPS to LED B 2012 

n n n n y Measure 7 
Pump Measures 1 

2009 
(5 units) 

n n n y n Measure 8 
Pump Measures 2 

2008 
(3 units) 

n n y n n Measure 9 
Pump Measures 3 

2008 
(2 units) 

y y y y y Measure 10 PV6 150 kW -CREBS 2009 

y y y y y Measure 11 PV1-30kWac 2009 

y n n n y Measure 12 PV3-60kWac 2010 

y n n n n Measure 13 PV4- 200kWac 2011 

y n y y y Measure 14 
PV2 Suppying 100% Wtr 

2010 
&Wste energy cost 

n n n n y Measure 15 
PV2 Suppying 100% 

2012 
Streetlighting Energy Cost 

n n n n y Measure 16 
PV2 Suppying 100% Fleet 

2008 
Electric Energy Cost 

n n y n n Measure 17 
Vehicle Replacement 

2010 
Strategy 1 

n n n y y Measure 18 
Vehicle Replacement 

2012 
Strategy 2 (aggressive) 

n y y y y Measure 19 Biodiesel B50 2009 

n y y y y Measure 20 Commute 2009 

5 8 11 12 16 

Table 2: Measure List 
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Plan A: 155 Tons C02 Avoided 23.5% %Reduction 

Community Benefit (over 25 year life of plan) Financial Metrics 

$$$ Avoided Utility Company Payments $1,387,098 SPB 25.0 

$$$Avoided Fuel Purchases $0 IRR NA 

$$$Invested Locally in GHG Projects $2,883,337 NPV ($1 ,068,361) 

Action Plan A: This plan meets the GHG reduction goal utilizing only photovoltaic systems, 
replacing electricity purchased from the utility with solar generated electricity. A number of 
project funding methodologies are included and the total installed PV capacity would replace 
64% of the total electricity (kWh) currently purchased from PG&E. These measures (See Plan 
Details) include systems utilizing IRS zero interest bonds, systems matched to water and sewage 
pump meters, and systems to offset building electricity consumption. The cash flow reflects the 
challenging economics of meeting the GHG goal utilizing only one strategy. The Plan Details 
section provides the specific measures included in each plan. The resulting annual cash flow is 
the net income to the city (energy cost savings minus project debt service, replacement costs and 
associated O&M). 

Annual Cash 
PlanA 

Flow 

2007 $0 

2008 $0 

2009 $0 

2010 $13,140 

2011 ($77,172) 

2012 ($195,798) 

2013 ($192,197) 

2014 ($188,470) 

2015 ($184,610) 

2016 ($180,615) 

2017 ($216,027) 

2018 ($211 ,744) 

2019 ($207,311) 

2020 ($179,853) 

2021 ($136,644) 

2022 ($101,564) 

2023 ($214,494) 

2024 $125,860 

2025 $131,320 
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Plan 8: 134 Tons C02 Avoided 20.3% %Reduction 

Community Benefit (over 25 year life of plan) Financial Metrics 

$$$ Avoided Utility Company Payments $708,412 SPB 7.1 

$$$Avoided Fuel Purchases $868,415 IRR 28.3% 

$$$ Invested Locally in GHG Projects $1,073,197 NPV $231,318 

Action Plan B: This plan includes a combination of 8 measures consisting of building efficiency 
(HV AC and lighting), photovoltaic and fleet fuel initiatives. The building measures in all plans 
are based on the energy analysis provided by the Association of Bay Area Governments Energy 
Watch program (ABAG EW). The implementation dates for all measure in this plan span from 
2007 to 2011. The plan allows the City to exceed the target of 20% GHG emissions reduction by 
2010. The projected reduction of 20.3% does not provide a margin of flexibility for changing 
conditions and unforeseen difficulties in implementing the plan. The resulting annual cash flow 
is the net income to the city, energy cost savings minus project debt service, replacement costs 
and associated O&M. 

Annual Cash 
Plan B 

Flow 

2007 ($1,264) 

2008 $1,347 

2009 ($5,914) .., 
2010 ($4,581) 

c: 
0 
~ 
Q) 

2011 ($3,631) N 
0 
(.) 

2012 ($2,644) 

2013 $2,921 

2014 $4,898 

2015 $6,003 

2016 $7,152 

2017 $8,344 

2018 $9,583 

2019 $10,870 

2020 $35,073 

2021 ($13,734) 

2022 $37,901 

2023 $39,397 

2024 $40,951 

2025 $42,564 
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Plan C: 156 Tons C02 Avoided 23.6% %Reduction 

Community Benefit (over 25 year life of plan) Financial Metrics 

$$$ Diverted from Utility Company $866,615 SPB 17.0 

$$$ Diverted from Fuel Purchases $995,066 IRR 8.8% 

$$$ Invested Locally in GHG Projects $1,455,320 NPV $113,184 

Action Plan C: This plan includes 11 measures. In addition to all of the measures of Plan B, 
Plan C includes a more aggressive biodiesel fuel approach (50% biodiesel), a fleet replacement 
strategy, and pump efficiency measures. Plan C significantly exceeds the City target of 20% 
GHG emissions reduction by 2010, yet maintains attractive financial metrics. The Internal Rate 
of Return approaches 9% and the Net Present Value exceeds $100,000 over the term of the 
analysis (25 years). The annual net cash flow (energy cost savings minus project debt service, 
replacement costs and associated O&M) is negative for several years. However, the magnitude 
appears quite reasonable given the IRR and NPV results. 

Annual Cash 
Plan C 

Flow 
I C02e Reduction by Sector! 

2007 ($1 ,264) 0% 

-10% 
2008 $1,347 -20% 

2009 ($14,559) 

2010 ($13,165) 

-30% " LIPV 
0 

-40% ~ •W.ter/Sel'oef :I 

-50% 
'0 

" DCommute 0:: 

-200 

VI 
" -300 
0 
.t:. 
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" "' -400 0 
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-500 

2013 ($23,053) 0.. D Buildings 
-90% 
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-110% 
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2016 ($4,581) 

2017 ($2,627) 

2018 ($587) 

2019 $1,543 

2020 $26,636 

2021 ($21,234) 

2022 ($35,085) 

2023 $33,927 

2024 $36,581 

2025 $39,356 
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Plan D: 245 Tons C02 Avoided 37.2% %Reduction 

Community Benefit (over 25 year life of plan) Financial Metrics 

$$$ Avoided Utility Company Payments $992,228 SPB 13.7 

$$$Avoided Fuel Purchases $2,025,116 IRR 13.6% 

$$$Invested Locally in GHG Projects $1,643,870 NPV $572,494 

Action Plan D: This plan includes all building efficiency projects and many of the measures of 
Plan B and C for a total of 12 measures. This plan results in almost a doubling of GHG 
emissions reduction as compared to the City target of 20%. The pump and fleet measures of 
Plan C are replaced with a much more aggressive fleet replacement strategy and pump 
replacement measure, and a future streetlighting measure (20 10). The combination of measures 
yields very impressive financial metrics, IRR exceeding 13% and a NPV of over $550,000 over 
the life of the plan. Furthermore the annual net cash flow is significantly more attractive than the 
previous plans. The Plan Details section provides the specific measures included in each plan. 
The resulting annual cash flow is the net income to the city (energy cost savings minus project 
debt service, replacement costs and associated O&M). 

Annual Cash 
Flow 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

Plan D 
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PlanE: 343 Tons C02 Avoided 52.1% %Reduction 

Community Benefit (over 25 year life of plan) Financial Metrics 

$$$ Avoided Utility Company Payments $1,806,418 SPB 20.9 

$$$ Avoided Fuel Purchases $2,025,116 IRR 2.0% 

$$$ Invested Locally in GHG Projects $3,947,030 NPV ($548,747) 

Action PlanE: This plan includes all building efficiency projects and many of the measures of 
the previous plans for a total of 16 measures. This plan is more aggressive with PV projects, 
fleet purchases and pump efficiency measures. As with Plan D, the pump and fleet measures are 
replaced with the more aggressive strategies. An additional photovoltaic system is provided to 
provide energy for the plug in hybrid vehicles in the fleet replacement measure. The 
combination of measures yields challenging fmancial metrics, 1RR is 2% and the NPV is 
strongly negative over the life of the plan. While the annual net cash flow is more challenging 
than Plan D, the plan significantly reduces vulnerability to future energy cost escalation (Figure 
6). The resulting annual cash flow is the net income to the city (energy cost savings minus 
project debt service, replacement costs and associated O&M). 

Annual Cash PlanE Flow 

2007 ($1,264) 

2008 $4,525 

2009 ($11,370) 

2010 ($33,418) 

2011 ($131,353) 

2012 ($128,884) 

2013 ($257,898) 

2014 ($250,912) 

2015 ($244,551) 

2016 ($237,885) 

2017 ($204,847) 

2018 ($178,885) 

2019 ($159,315) 

2020 ($151 ,446) 

2021 ($62,147) 

2022 ($220,118) 

2023 $193,131 

2024 ($81,939) 
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1.4 Summary 
The GHG emissions reduction of 20% by 2010 can be achieved by a number of paths 
documented in this report. Each path, or Action Plan, is comprised of up to 16 individual 
measures, each is evaluated for the financial costs and benefits they contribute to the overall 
strategy. The analysis model underpinning these results will be available for incorporating new 
information and technologies as they come available, as well as truing the analysis with 
monitored data. The comprehensive approach to addressing this goal allows the City to meet a 
number of related goals, including improving the long term financial health of Sonoma, reducing 
the budget vulnerability to future energy cost escalation, addressing the existing maintenance 
demands of aging equipment, and providing the public demonstration of commitment and 
progress in the highly visible challenge of greenhouse gas emissions reduction. 
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2.0 Introduction 

Public jurisdictions (cities and counties) have adopted global warming pollution reduction targets 
and have committed to developing action plans. These detailed plans are required to provide a 
roadmap to meet the goals and a framework to track and verify the progress toward the goal over 
the life of the plan. 

The Climate Protection Campaign provides these capabilities by using an analysis method 
developed for the Sonoma County cities and applied to the City of Sonoma. This method 
incorporates all measures across the various sectors (Building Efficiency, Fleet, Commute, 
Water/Sewer, Streetlights, and Photovoltaic), and provides an accurate emissions impact 
estimate and a comprehensive fmancial analysis. Furthermore, this analysis allows independent 
plans to be analyzed, providing the capability to compare the cost I benefits of competing paths 
to global warming pollution emissions reduction. · 

The first step, creating the inventory of emissions produced by the internal operations has been 
completed. The City of Sonoma emissions by sector are presented as a percentage of the total 
emissions in Figure 4 below. 

The total emissions for 2000 are 659 tons of C02e8
. Solid waste provides a GHG credit as the 

waste facility utilized by the waste contractor is equipped to gather and utilize the methane 
produced9

• There were no significant new sources of GHG emissions identified since the 
baseline year of 2000 10

. This assumption can be modified when energy usage data become 
available for the newly renovated police station and community meeting facility building. 

Streetlights 
15% ~ 

Baseline GHG Emissions by Sector 

Buildings 
17% 

Solid Waste 

41% 

Water 
7% 

Comrute 
20% 

Figure 4: Baseline GHG emissions by sector as a percentage of the total 

8 The basis for the total emissions is provided in the Appendices. 
9 This approach is consistent with the ICLEI methodology for solid waste. 
10 The baseline has been modified to reflect the transfer of Police services to the County. 
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3.0 Methodology 
3.1 Context 

2.22.08 

The City of Sonoma GHG em1sswns inventory for 2000, established in September 2003, 
provides the baseline for this work. 11 The specific actions and events affecting this baseline were 
identified by City Staff and factored into the inventory to establish the trend from 2000 to 2007. 

The options for future action by the city comprised of measures applicable to building and 
equipment energy efficiency, fuel efficiency, alternative fuel options, and distributed energy 
generation projects, have been identified and quantified. These have been evaluated and 
presented as individual measures, and as groups of measures (plans). Each is assigned a status 
(completed, pending or future) to enable the trending and future results graphs. 

The measures are grouped to create comprehensive GHG emissions reduction plans. Each of the 
plans is analyzed to provide profiles enabling the evaluation of the plans individually and in 
comparison to the other plan options. 

Measure specific data such as capital cost, year of implementation, financing, energy and cost 
savings were processed to provide the following information for five action plans: 

• Emissions reduction in tons C02 avoided and as percentage of target 
• C02 reduction by sector 
• Annual cash flow including debt service and incremental O&M costs 
• Outstanding principal and debt service by year 
• Simple Payback (SBP) for each plan 
• Internal Rate of Return (IRR) for each plan 
• Net Present Value (NPV) for each plan 
• A voided utility company payments (NPV over life of plan) 
• A voided fuel purchases (NPV over life of plan) 
• Value invested locally in emission reduction projects 
• Value of non-efficiency related capital expenses satisfied by each plan 

Each measure included in this analysis has a set of inputs and assumptions. These are 
documented in the Appendices, and have been reviewed by staff. The details of each measure 
are provided, such as the vehicle and pump lists provided in the Measure Details section. The 
generally applied assumptions, such as the discount rate, interest rate, escalation rate for the cost 
of utility supplied power and fuel, and the C02e conversion factors for energy and fuel have also 
been reviewed and adjusted by City Staff. The values are provided in Table 3. These general 
values can be overridden at the measure level if necessary. For example, the term of financing is 
set to 7 years as a default value. However, CEC loans are based on generating a net cash flow 
close to zero over the life of the loan with a maximum value of 10 times the annual cost savings. 
Therefore, the term of the loan is adjusted at the measure level based on the annual savings for 
that measure. 

II GHG Inventory Report City of Sonoma , Gary Albright, City of Sonoma, September 2003. 
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3.2 Measure Identification 
The list of measures has been generated from document reviews, past experience of other 
jurisdictions and a review of the Sonoma facilities funded by the ABAG Energy Watch 
efficiency program. All measures included in this analysis have been reviewed and approved for 
inclusion by City Staff. The following sources contributed to the information in this report. 

• Climate Protection Greenhouse Gas Emissions Inventories (Countywide), September 
2003. 

• GHG Inventory Report City of Sonoma, September 2003. 

• Preliminary Audit Report: City of Sonoma, HDRIBVA and Energy Solutions (ABAG 
EW), August 14, 2007. 

• Individual data submissions from Staff, provided by City Manager. 

3.3 Measure Assumptions: General Variables 
This report is based on a set of general inputs for the financial analysis. Each measure utilizes 
these general inputs unless they are overridden at the measure level. The general inputs are 
provided in Table 3 below. The values used for each measure are provided in the Appendices. 
These inputs include the following: 

• Term of Analysis 

• Term of Finance 

• Discount Rate 

• Energy Inflation Rate 

• Energy Cost 

• Interest Rate 

• Inflation Rate 

The conversions in the table below are based on the best available information. The C02e/k:Wh 
value is from PG&E based on their "fuel mix". 12 The values for natural gas, gasoline, diesel and 
biodiesel are consistent with the ICLEI values. 13 The value for ethanol is calculated using data 
from research published by Argonne Labs. 14 The value used for C02e/kWh is different than the 
value used in the inventory completed in 2003, which used a more general number from ICLEI. 15 

This analysis has modified the baseline results by using the current value to ensure an 
appropriate comparison. 

12 PG&E Power Content: Eligible Renewables: 13%, Coal: 2%, Large Hydro: 17%, Natural Gas 44%, Nuclear: 
23%, Other; 1%, California Energy Commission, www.energy.ca.gov/consumer, May 2007. 
13 STAPP AI ALAPCO and ICLEI Clean Air and Climate Protection Software, State and Territorial Air Pollution 
Administrators and Association of Local Air Pollution Control Officials, Intemational Council for Local 
Environmental Initiatives, released May 2003. 
14 Effects of Fuel Ethanol Use on Fuel-Cycle Energy and Greeenhouse Gas Emissions; M. Wang, C. Saricks, and D. 
D. Santini; Argo1111e Labs; Janua1y 1999. 
15 GHG Inventory Report City of Sonoma , Gmy Albright, City of Sonoma , September 2003. 
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Master Inputs 

11.15.07 

Standard 
Revised 

Default 
Metric Default 

Values 
Values Used Notes 

Values in Analysis 

Term of Analysis (yrs) 25 25 
Term of Financing (yrs) 15 7 7 
Discount Rate 5.00% 5.00% 
Energy Inflation Rate 3.50% 3.50% 2007 Ener~y Cost 
Energy Cost ($/kWh) $0.145 0.145 $0.145 
Energy Cost ($/Therm) $1.000 1.000 $1.000 
Interest Rate 3.95% 3.95% 
Inflation Rate 3.00% 3.00% 
Exclude "Completed" from $$$ cost&benefit yes 

Conversions 
C02/kWh (lbs.) 0.489 0.489 
C02/Therm (#/Therm) 12.34 12.34 
C02e Gasoline 20.7 20.7 lbs/gal 

C02e Diesel 21.0 21.0 lbs/gal 

BioDiesel 0 0 lbs/gal 

Ethanol 16.69 16.69 lb/gal for 100% ethanol 

$/gal Gasoline $3.30 $3.30 $3.30 I 
$/gal Diesel $3.30 $3.30 $3.30 
$/gal Biodiesel $3.05 3.3 $3.30 
$/gal Ethanol $4.00 $4.00 
CNG equivalent $/gal $2.48 $2.48 
CNG conversion cost $5,000 $5,000 
CNG Equipment $150,000 $150,000 
Electric Vehicle Mileage 0.3 0.3 kWh/mile mid size 
Electric Vehicle Mileage 0.2 0.2 kWh/mile subcompact 
Target(% of 2000) 20.0% 20.0% 
TOU Factor 1 1 Used of PV financial analysis 

Hybrid increased eff I 30% I I 30% I Likely to be revised at measure level 

Table 3: General Inputs 
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3.4 Measure Specific Variables 
The general inputs can be adjusted for each individual measure as appropriate. The other key 
individual inputs are listed below. The values for each measure are provided in the Appendices. 

• Category (Building, Fleet, Commute, PV, Water/Sewer) 
• Status (Completed, Pending, and Future). Pending measures are defined as those 

provided by City Staff with identified funding. 
• Financing: The cash flow is heavily dependent on whether or not the measures are 

financed. This funding decision is defined for each measure independently. 
• Project Implementation Date 
• Net Capital Cost 
• Incremental Capital Cost associated with the cost premium associated with the improved 

efficiency. For Example: a hybrid compact vehicle is assigned a cost premium of $4000 
over an equivalent standard vehicle. 

• Rebates and incentives 
• Annual O&M cost associated with the efficiency measure 
• Incremental Replacement Cost 
• Component Life 
• Time ofUse factor (Photovoltaic systems) 

3.5 Financial Analysis Results 
The analysis provides the financial information required for investment decisions. This includes 
the following: 

• Non efficiency related capital costs satisfied by plans16 

• Net Cash Flow for each year of the plans 
• Debt load for each year of each plan 
• Simple Payback for each plan 
• Internal Rate of Return 
• Net Present Value 
• C02e reduction for each plan 

Financial Definitions17 

Net Present Value (NPV): 
NPV is the difference between the present value of cash inflows and the present 
value of cash outflows. NPV is used in capital budgeting to analyze the 
profitability of an investment or project. NPV analysis is sensitive to 
the reliability of future cash inflows that an investment or project will yield. 

16 Example: a 30 year old Air Conditioner needs to be replaced. The entire cost can be funded though energy 
efficiency resources (rebates and loans), but only a portion of the cost (30%) is a result of the efficiency 
enhancement. 
17 http:/ /www.investopedia. com/terms, http://www. visitask. com 
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Where 
t - the time of the cash flow 
n- the total time of the project 
r - the discount rate 
C,- the net cash flow (the amount of cash) at timet. 
C0 - the capital outlay at the beginning of the investment time ( t = 0 ) 

Internal Rate of Return (IRR): 

2.22.08 

The Internal Rate of Return (IRR) is the discount rate that generates a zero net present value 
for a series of future cash flows. This essentially means that IRR is the rate of return that 
makes the sum of present value of future cash flows and the final market value of a project 
(or an investment) equal its current market value. 

Generally speaking, the higher a project's internal rate of return, the more desirable it is to 
undertake the project. As such, IRR can be used to rank several prospective projects under 
consideration. Assuming all other factors are equal among the various projects, the project 
with the highest IRR would probably be considered the best and undertaken first. 

The IRR is based on the total investment and energy cost savings over the life of the 
investment, independent of the financing strategy for the investment. 

3.6 Community Benefit 
The investments in the specific measures have positive local consequences. The community 
benefits are quantified and presented in the following outcomes: 

1) $$$ A voided Utility Company Payments: This is the net present value (NPV) of all the 
avoided electricity and natural gas payments over the 25 year period of the analysis. 

2) $$$ A voided Fuel Payments: The NPV of the avoided gasoline and diesel fuel payments 
over the 25 year life of the analysis. 

3) $$$Invested Locally in GHG Projects: This is the total capital cost of the measures 
specified for the plan. This analysis does not attempt to separate labor, material, 
overhead or profit to more accurately identify the percentage of these investments likely 
to remain local. The inherent overstatement of this result is balanced to a significant 
degree by discounting the well-documented economic multiplier effect oflocal 
investment (no multiplier is used). Bio-diesel purchase is considered 100% local. In 
practice, this will depend on the supplier. Ethanol is not considered to be a local 
purchase. 
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3. 7 Measure Evaluation 
The decision to include a measure in the action plan is based on a comprehensive appraisal of 
that measure and its impact on the overall cost/benefits of the Action Plan. To aid in the 
selection process, each measure has been evaluated and scored for eight metrics listed below. 
While informative, the scoring of the measures is not binding on the selection process. The 
results of the Measure Evaluation are presented in the Appendices. 

1) Cost: The measure is scored by the magnitude of the net capital cost, independent of 
other considerations. 

2) Financial Metrics: The measure is scored by the internal rate of return (IRR) and Net 
Present Value (NPV). IRR and NPV are determined from the investment required for the 
measure (Net Capital Cost), the annual cost savings and the resulting annual cash flow. 

3) Resolution of Existing Problems: This metric evaluates how the measure solves existing 
problems, such as a failing air conditioning system. The replacement of old mechanical 
units will save maintenance staff time and associated costs (maintenance savings are not 
calculated in the cash flows). 

4) GHG Impact: The measure is scored on its impact on the reduction of GHG emissions, 
relative to the other measures under consideration. 

5) Public Visibility: Some measures provide an additional benefit by demonstrating to the 
general public the actions of the jurisdiction to address global warming. Measures such 
as Photovoltaic systems are scored high for Public Visibility. 

6) Employee Impact: The additional burden or inconvenience imposed on city staff is a 
consideration for any measure under consideration. This metric evaluates this impact. A 
photovoltaic system has no impact and receives a neutral score of 3. New fleet vehicles 
will require a change from "business as usual" and results in a lower score. The 
Commute measure creates transportation options for the City Staff and receives a higher 
score. 

7) Community Impact: The additional benefit, burden or inconvenience imposed on the 
community is a consideration as well. This metric evaluates this impact. The 
improvement of public facilities, lighting or HV AC for example, would result in a 
favorable score. The imposition of additional fees or hardship on the community would 
result in an unfavorable score. 

8) Energy Cost Stabilization: Energy cost variability is a concern for all jurisdictions. The 
price volatility of natural gas, and the spike in cost for electricity in 2000-2001 give 
reason to address this vulnerability. This metric evaluates the impact by measure on the 
city's long term energy cost volatility. The highest value is assigned to energy efficiency 
measures. Energy saved by efficiency has an effective cost of $0 into the future, as long 
as the efficiency measure is in place. 
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4.0 Results 

Five plans have been created for consideration by the City of Sonoma. These plans consist of 
numerous measures to reduce GHG emissions, reduce energy costs, address equipment 
problems, and reduce the volatility of the city's annual energy costs. Summary information is 
provided below. The Action Plan Evaluation provided in the Appendices provides an analysis of 
the relative strengths of each combination of measures. Similar information for each measure is 
also provided. 

4.1 GHG Impacts and Plan Financial Results 
Table 4 below provides a comparison of each plan. The "% Reduction" is the amount of C02e 
reduced as a percentage of the total city emissions. Plan A, photovoltaic projects only, provides 
a reduction of 23.5% below the year 2000 (baseline) emissions. PlanE identifies the measures 
necessary to reduce the city's emissions by approximately 52.1% below year 2000 emissions. 
The financial analysis is provided with each plan. The IRR and NPV results are based on the 25 
year term of the analysis, from 2007 to 2032. 

GHG Action Plan Summary 
Analysis PlanA Plan B Plan C Plan D PlanE 

%Reduction 23.5% 20.3% 23.6% 37.2% 52.1% 
SPB 25.0 7.1 17.0 13.7 20.9 
IRR NA 28.3% 8.8% 13.6% 2.0% 
NPV ($1 ,068,361) $231,318 $113,184 $572,494 ($548,747) 

Annual Cash 
Plan A Plan B Plan C Plan D PlanE 

Flow 

2007 $0 ($1,264) ($1,264) ($1,264) ($1,264) 

2008 $0 $4,525 $4,525 $4,525 $4,525 

2009 $0 ($2,736) ($11 ,381) ($16, 1 06) ($11 ,370) 

2010 $13,140 ($1 ,403) ($9,987) ($14,694) ($33,418) 

2011 ($77,172) ($453) ($27,642) ($40,566) ($131,353) 

2012 ($195,798) $534 ($26,062) ($38,816) ($128,884) 

2013 ($192,197) $2,921 ($23,053) ($60,588) ($257,898) 

2014 ($188,470) $4,898 ($20,422) ($56,149) ($250,912) 

2015 ($184,610) $6,003 ($18,628) ($52,423) ($244,551) 

2016 ($180,615) $7,152 ($4,581) ($32,892) ($237,885) 

2017 ($216,027) $8,344 ($2,627) ($28,727) ($204,847) 

2018 ($211 ,744) $9,583 ($587) $21,215 ($178,885) 

2019 ($207,311) $10,870 $1,543 $25,880 ($159,315) 

2020 ($179,853) $35,073 $26,636 $53,686 ($151 ,446) 

2021 ($136,644) ($13,734) ($21,234) $28,039 ($62, 147) 

2022 ($1 01 ,564) $37,901 ($35,085) $17,304 ($220,118) 

2023 ($214,494) $39,397 $33,927 $89,656 $193,131 

2024 $125,860 $40,951 $36,581 $95,892 ($81 ,939) 

2025 $131,320 $42,564 $39,356 $102,509 $213,270 

Table 4: Action Plan Financial Results 
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The fmancial analysis is provided with each plan. The critical metrics of Internal Rate of Return 
(IRR), and Net Present Value (NPV) provide important information to evaluate the worthiness of 
the investment from a cash flow perspective. It is important to note the large negative net cash 
flows for Plans in later years. These are incurred by substantial reinvestments in large 
photovoltaic (PV) systems (replacement of the associated inverters after 12 years), and the 
replacement of the energy efficient fleet after 10 years of service. The assumption is that the cost 
of inverters will increase at the generally assumed inflation rate of 3%. However, likely 
advances in technology, and improved economies of scale for the industry suggest this is overly 
conservative. The aggressive fleet measure assumes all vehicles are repurchased in one year 
(after a 10 year life). In practice, the purchases are phased which would improve the net cash 
flow for 2022 and decrease the cash flows for surrounding years. 

Finally, the actual net cash flow is also provided for each plan in Table 4. Plan A is unique, as it 
is comprised of only photovoltaic projects with the first project completed in 2009. An expanded 
cash flow table is provided with each plan which breaks out the gross cash flow, annual debt 
service payment and outstanding principal for each year of the plan. This presentation allows a 
clear understanding of the impacts of a "financial decision" in 2007 over the life of the plan. 

4.2 Action Plan Evaluations 
The GHG Emission Reduction Action Plans involve more than C02e reduction and cash flow. 
There are critical concerns that should be factored into the decision making process. These 
include the financial metrics of internal rate of return (IRR) and net present value (NPV) to 
evaluate the worthiness of the investment; the cost of implementing the measure, some measures 
come with a large price tag which will challenge liquidity; the degree to which the plan resolves 
existing problems, such as old, high maintenance air conditioning units; the visibility of the 
measures to the public, for example the photovoltaic systems are a physical example of actions 
taken the city and communicate action and commitment to the community. Other key 
considerations include the employee impacts of new equipment or procedures, which may 
generate internal opposition; and the impact on the variability of future energy costs and the 
associated budgetary vulnerability. 

Each measure, and the plans as a whole are evaluated by the following considerations: 

• Net Capital Cost 
• Financial Metrics (IRR and NPV) 
• Resolution of Existing Problems 
• GHG Impact 
• Public Visibility· 
• Employee Impact 
• Community Impact 
• Energy Cost Stabilization 

The results of the evaluation are provided in the Appendices. The individual scores for each 
categmy (cost, fmancial metrics, etc.) are aggregated to provide an overall score for that 
measure. While the results provide important information to be considered when selecting 
measures, the scores are advisory only. A relatively low score does not preclude a measure, nor 
should a high score guarantee inclusion of the measure in the Action Plans. There will always be 
additional considerations that are not reflected in the evaluation process. 
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4.3 Energy Rate Escalation and Associated Budget Vulnerability 
There is considerable discussion about the availability of fossil fuels in the near and middle term 
future (5 to 20 years). The "Peak Oil" movement suggests that we are at or near the point where 
our increased global demand for oil cannot be supplied from new petroleum discoveries while 
production from existing oil fields is waning. Similar arguments are made for natural gas supply 
vs. demand. If demand outstrips supply, simple economics indicate that the cost to consumers 
will escalate rapidly, until the global demand is sufficiently dampened and realigns with 
available supply. The concern is significant enough to have prompted a US government 
sponsored study to determine the impacts of demand exceeding supply in the near future. 18 This 
issue has important implications for local Sonoma County jurisdictions. Forty percent of PG&E 
power is generated by natural gas. 19 A spike in the cost of this energy source will result in 
significant increases in the cost of electrical power, as well as increased volatility in the cost of 
natural gas and fleet fuel used directly by the City. 

The graphs presented on the following pages illustrate the budget impact of future energy cost 
escalations for fleet fuel and utility provided energy. 

18 Hirsch, Robert. et al. (Februaty 2005) "Peaking of World Oil Production: Impacts, Mitigation, & Risk 
Management." SAIC. 
19 PG&E Power Content: Eligible Renewables: 13%, Coal: 2%, Large Hydro: 17%, Natural Gas 44%, Nuclear: 
23%, Other; I%, California Energy Commission, www.energy.ca.gov/consumer, May 2007. 
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All of the measures available to reduce GHG. emissions also will reduce the City energy costs. 
These costs are a significant element of the municipal budget, and the potential volatility of their 
costs represents a threat beyond the control of City Staff. Figure 5 below provides the trends for 
the annual cost of fleet fuel and utility supplied electricity and natural gas based on four rate 
escalation scenarios. The measures contained in this analysis will reduce the vulnerability to 
energy price increases. These trend lines assume that the City takes no further action to reduce 
or increase its reliance on fleet fuel, and utility supplied electricity and natural gas. 

I Energy Rate Escalation lmpactj 
City annual cost trendlines for four energy cost escalation rates (no additional GHG actions) 
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Figure 5: Energy Rate Escalation Scenarios 
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The future cost of vehicle fuel (gasoline and diesel) is much more volatile than the other energy 
sources. The cost of this resource has increased by 8% a year on average since 1987 (see the 
Appendices for further discussion on the cost trends ofvehicle fuel). If fuel increases continue at 
the 8% rate, the future cost will follow the "Current Trend" line in Figure 6 below. However, if 
prices increase at twice the past rate (represented by the "2 X Current Trend" line) then the 
annual cost of vehicle fuel will exceed $700,000 by 2020. This trend is discussed in greater 
detail in the Appendices. 
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Figure 6: Annual Cost Trend of Vehicle Fuel Only 
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Energy efficiency projects and photovoltaic energy systems can play a significant role in 
moderating this vulnerability. Figure 7 below provides potential impact of energy efficiency 
strategies on the associated vulnerability. For example, under the 3.5% escalation rate scenario, 
the city would reduce its utility payments by nearly $270,375 per year ($585,044- $314,669) in 
2020 by implementing the aggressive Action Plan E. If there were a significant disruption in the 
supply of energy in California (represented as an energy escalation rate= 10% per year) the City 
would reduce payments by a significantly greater amount. 
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Figure 7: Annual Cost of Energy 
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The trend lines compare the outcomes for different approaches to energy savings with a 3.5% 
annual escalation of energy rates: 

• No Action, at an utility energy escalation rate of 3.5% ($585,044 annual energy cost in 
2020) is represented by the top line indicating the annual cost to the city if the city had 
not pursued any energy saving projects from 2000 to present, and takes no action in the 
future. 

• Plan B, at an utility energy escalation rate of 3.5% ($467,883) is the annual energy cost 
including the energy savings achieved by the city staff actions from 2000 to present. 

• Plan E ($314,669) is the same escalation scenario as above, but includes the energy 
efficiency and photovoltaic measures included in Plan E. This is a reduction of over 
$250,000 in energy budgeting uncertainty between PlanE and the "No Action" scenario 
for the annual utility escalation rate of 3.5%. 

In summary, an aggressive energy strategy could significantly reduce the city's exposure to the 
rapidly escalating costs. The investments in energy efficiency and PV energy generation will 
reduce the uncertainty in future energy cost, which is important when developing long term 
budget projections. 

Climate Protection Campaign 30 Sonoma County Energy Watch 

55



City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

4.4 Non Efficiency Related Capital Cost Satisfied by Plans 
Many of the opportunities to reduce energy consumption, and thereby reduce greenhouse gas 
emissions, involve the replacement of old, poorly performing equipment. In many cases this 
equipment is at the end of its useful life and is scheduled to be replaced independently of this 
analysis. In these situations replacement costs are typically budgeted in the city's Capital 
hnprovement Plan as expenditure in future years. 

However, the energy efficiency packages identified m these plans can be financed using 
California Energy Commission energy efficiency loans. These loan packages are typically 
structured to have a net zero cash flow (energy savings = loan payment). The tables below 
provide the estimated capital investment satisfied by each plan. Plans B through E specifY 
replacement of the City Hall heat pumps. The estimated cost to replace this equipment with high 
efficiency units is $14,168. By including this cost in the low interest energy efficiency loan the 
budgeted capital resources are released for other uses. 

Plan A Plan 8 Plan C 

Pending Capital Total Pending Capital Pending Capital Total Pending Capital Pending Capital Total Pending Capital 
Expense Expense by Sector Expense Expense by Sector Expense Expense by Sector 

2007 $0 Buildings $0 2007 $14,168 Buildings $14,168 2007 $14,168 Buildings $14,168 

2008 $0 Fleet $0 2008 $0 Fleet $0 2008 $0 Fleet $0 

Water and Water and Water and 
2009 $0 Sewer $0 2009 $0 Sewer $0 2009 $0 Semr $0 

2010 $0 Commute $0 2010 $0 Commute $0 2010 $0 Commute $0 

2011 $0 PV $0 2011 $0 PV $0 2011 $0 PV $0 

2012 $0 Streetlights $0 2012 $0 Streetlights $0 2012 $0 Streetlights $0 

2013 $0 2013 $0 2013 $0 

2014 $0 2014 $0 2014 $0 

2015 $0 2015 $0 2015 $0 

Plan D PlanE 

Pending Capital Total Pending Capital Pending Capital Total Pending Capital 
Expense Expense by Sector Expense Expense by Sector 

2007 $14,168 Buildings $14,168 2007 $14,168 Buildings $14,168 

2008 $0 Fleet $0 2008 $0 Fleet $0 

Water and Water and 
2009 $0 Se'NBr $0 2009 $0 Sewer $0 

2010 $0 Commute $0 2010 $0 Commute $0 

2011 $0 PV $0 2011 $0 PV $0 

2012 $0 Streetlights $0 2012 $0 Streetlights $0 

2013 $0 2013 $0 

2014 $0 2014 $0 

2015 $0 2015 $0 

Table 5: Capital Expenses Satisfied by Plans 

I 
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4.5 Plan Details 

PlanA: 155 Tons C02 Avoided 23.5% %Reduction 

Community Benefit (over 25 year life of plan) Financial Metrics 

$$$ Avoided Utility Company Payments $1,387,098 SPB 25.0 

$$$Avoided Fuel Purchases $0 IRR NA 
,y:,:,-;;:_·,?\ 

$$$Invested Locally in GHG ''"o~cts'''~& $2,8~i,3~J NPV ($1 ,068,361) 
1 C'~, ~~~?~ ~ • ~~~. • ••• ·.~' 

r~~ ~;' vz; •CJ l~~ ~· t~ 1. '{ ' ;~ I~) ~J 
Plan A: This plan meets the GHJ'·redu£tiog,go~l•tJmz&g Jnly photovoltaic systems, replacing 
electricity purchased from the utility with solar generated electricity. A number of project 
funding methodologies are included and the total installed PV capacity would replace 64% of the 
total electricity (kWh) currently purchased from PG&E. These measures (See Plan Details) 
include systems utilizing IRS zero interest bonds, systems matched to water and sewage pump 
meters, and systems to offset building electricity consumption. The cash flow reflects the 
challenging economics of meeting the GHG goal utilizing only one strategy. The Plan Details 
section provides the specific measures included in each plan. The resulting annual cash flow is 
the net income to the city (energy cost savings minus project debt service, replacement costs and 
associated O&M). 
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The tables below lists the measures included in Plan A, along with the measure status and the net 
cash flow. 

Year 
Cash Flow Annual Debt 

Net Cash Flow 
Outstanding 

(gross} Service Payments Principal Measure Description 
Implementation 

Date 

2007 $0 $0 $0 $0 

2008 $0 $0 $0 $0 Measure 10 PV6 150 kW -CREBS 2009 

2009 $0 $0 $0 $185,936 

2010 $36,007 ($22,867) $13,140 $1,210,371 Measure 11 PV1-30kWac 2009 

2011 $62,948 ($140,121} ($77,172} $2,720,066 

2012 $141,344 ($337,142) ($195,798} $2,490,366 
Measure 12 PV3-60kWac 2010 

2013 $144,945 ($337, 142) ($192, 197} $2,251,594 
Measure 13 PV4- 200kWac 2011 

2014 $148,672 ($337,142} ($188,470} $2,003,390 

2015 $152,532 ($337, 142} Y~ls4;6'11lh $1,745,382 

2016 $156,527 ($337, 142} ~~ 80,615);t~ 
~AWt l 2017 $121,115 ($337,142} ht/216,027}l~~ [$j~.198 . 

2018 $125,398 ($337,142} :(~211,741f'/ ;,~908, . 

2019 $129,831 ($337,142} ($207;3'11'> Cc~607, 

PV2 Suppying 100% Wtr &Wste 
2010 

energy cost 

2020 $134,422 ($314,275) ($179,853} $317,045 

2021 $88,980 ($225,624) ($136,644) $103,945 

2022 ($72,962) ($28,602) ($101,564) $79,449 

2023 ($185,892) ($28,602) ($214,494) $53,985 

2024 $154,462 ($28,602} $125,860 $27,515 

2025 $159,922 ($28,602) $131,320 $0 
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Plan 8: 134 Tons C02 Avoided 20.3% %Reduction 

Community Benefit {over 25 year life of plan) Financial Metrics 

$$$ Avoided Utility Company Payments $708,412 SPB 7.1 

$$$Avoided Fuel Purchases $868,415 IRR 28.3% 

$$$ Invested Locally in GHG Projects $1,073,197 NPV $231,318 

Plan B: This plan includes a ·c~fb.Wation of 8 mea~ur~~ consisting of building efficiency 
(HV AC and lighting), photovo~tai~ an_d"~~~~ty"~l,;~!iat~~e.s. ~IThe building measures in all plans 

are based on the energy analysis R.r~o.vi····de,~b~.~.the~f\'~~.:.'.'oci .. ~.lit. w~1.· .. . of Bay Area. Go~ermnents Energy 
Watch program (ABAG EW). Tl:itiU:tn,plemel'l!ati(iW.Aaati§:lfor~~llmeasure m this plan span from 
2007 to 2011. The plan marginally exceeds the City target of 20% GHG emissions reduction by 
2010. The projected reduction of 20.3% does not provide a margin of flexibility for changing 
conditions and unforeseen difficulties in implementing the plan. The resulting annual cash flow 
is the net income to the city, energy cost savings minus project debt service, replacement costs 
and associated O&M. 
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The tables below lists the measures included in Plan B, along with the measure status and the net 
cash flow. 

Year 
Cash Flow Annual Debt 

Net Cash Flow 
Outstanding 

(gross) Service Payments Principal 
Measure 

Description 
Implementation 

Summary Date 

2007 ($1,264) $0 ($1,264) $7,336 

2008 $6,171 ($1,646) $4,525 $10,047 
Measure 1 City Hall HP Replacement 2007 

2009 ($178) ($2,558) ($2,736) $204,822 Measure 2 
City Hall Programmable 

2007 
Thermostats 

2010 $25,852 ($27,254) ($1,403) $185,658 

2011 $26,802 ($27,254) ($453) $165,737 
Measure 3 

Carnegie and Visitor Cntr Prog. 
2007 

Thermostats 

2012 $27,788 ($27,254) $534 $145,030 Measure 4 Lighting Retrofit 2008 

2013 $28,530 ($25,609) $2,921 $125,150 Measure 10 PV6 150 kW -CREBS 2oog 

2014 $29,594 ($24,696) ... ,JH,8Jft.8 $105,396 

2015 $30,700 ($24,696) hi $6,003~ $84,863 

2016 $31,848 ($24,696) $7, 152~.;\ V:'$btif19~~ 
2017 $31,212 ($22,867) $8,34~$2i1 : 1 $4?,;161~ 
2018 $32,450 ($22,867) }. ~Q ~l{<lY/ ·h,.p"o•,'?'?O 

~:r~Jl'•11 PV1-30kWac 2oog 

l~~!f 
Biodiesel 850 2oog 

l Commute 2oog ~ . 120 

2019 $33,737 ($22,867) $10,870 $0 

2020 $35,073 $0 $35,073 $0 

2021 ($13,734) $0 ($13,734) $0 

2022 $37,901 $0 $37,901 $0 

2023 $39,397 $0 $39,397 $0 

2024 $40,951 $0 $40,951 $0 

2025 $42,564 $0 $42,564 $0 
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Plan C: 156 Tons C02 Avoided 23.6% %Reduction 

Community Benefit {over 25 year life of plan) Financial Metrics 

$$$ Diverted from Utility Company $866,615 SPB 17.0 

$$$ Diverted from Fuel Purchases $995,066 IRR 8.8% 

$$$ Invested Locally in GHG Projects $1,455,320 NPV $113,184 

Plan C: This plan includes 13 ~~asl!li~s. In addition toall)of the measures of Plan B, Plan C 

includes a more a~gressive biodie~.-.·.··.;.fl .•• ·l ~ezr·.f·; .. a.~~.•.··.r.-.1 ~~~."h.·.r .. {?··.·.'j··•.-0~.-.~.l.QiQ_?_·~.t sel), a fle~t replacement strategy, 
an~ a.pump effi~1ency measures .. ~.;;f···h .... I .. s.· p}an·1·~ .•.•..•. lt:.s .. I~ .. ·.l.'···fi·/·l~.f.•.ntlj.• ex;,_~ ... ~~_.-teds the. C1ty target of 20% GHG 
em1sswns reductiOn by 2010, ye!•~W~~lll,tam~s,;~ttr8;£!~~ jijJ;gm91511 metncs. The Internal Rate of 
Return approaches 9% and the Net Present Value exceeds $100,000 over the term of the analysis 
(25 years). The annual net cash flow (energy cost savings minus project debt service, 
replacement costs and associated O&M) is negative for several years. However, the magnitude 
appears quite reasonable given the IRR and NPV results. 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

The tables below lists the measures included in Plan C, along with the measure status and the net 
cash flow. 

Year 
Cash Flow Annual Debt 

Net Cash Flow 
Outstanding Measure Implementation 

(gross) Service Payments Principal Summary 
Description 

Date 

2007 ($1,264) $0 ($1,264) $7,336 Measure 1 City Hall HP Replacement 2007 

2008 $6,171 ($1,646) $4,525 $72,469 
Measure 2 

City Hall Programmable 
2007 

2009 $1,557 ($12,939) ($11,381) $259,329 Thermostats 

Carnegie and Visitor Cntr Prog. 
2010 $27,648 ($37,635) ($9,987) $559,061 Measure 3 

Thennostats 
2007 

2011 $40,390 ($68,032) ($27,642} $513,112 Measure 4 Lighting Retrofit 2008 

2012 $41,969 ($68,032) ($26,062) $465,348 
Measure 9 Pump Measures 3 (2 un!ts) 2008 

2013 $43,333 ($66,386) ($23,053) $417,343 

2014 $45,052 ($65,474) " i'J'J\ $368,354 
~:"'"Measure 10 PV6150 kW -CREES 2009 

I~ "'"l 

2015 $46,846 ($65,474) ($18.6m> "1 ,,$3J7:.4,~0 1 _:::h _ _;~~~ure 11 PV1-30kWac 2009 

2016 $48,718 ($53,299) ($4,58fj rx -$27§.6"1,o gtasure 14 
PV2 Suppylng 100% Wtr&Wste 

2010 

($2,"6?il IJ $~36,f~9" 
energy cost 

2017 $48,842 ($51,469) ;-£ 
~~~Ure 17 

\'i>OOf) ,,u $193,987 ~ 
Vehicle Replacement Strategy 1 2010 

2018 $50,882 ($51,469) ' 

2019 $53,013 ($51 ,469) $1,543 $150,180 Measure 19 Biodiesel 850 2009 

2020 $55,238 ($28,602) $26,636 $127,510 Measure 20 Commute 2009 

2021 $7,368 ($28,602) ($21,234) $103,945 

2022 ($6,482) ($28,602) ($35,085) $79,449 

2023 $62,529 ($28,602) $33,927 $53,985 

2024 $65,183 ($28,602) $36,581 $27,515 

2025 $67,958 ($28,602) $39,356 $0 
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Plan D: 245 Tons C02 Avoided 37.2% %Reduction 

Community Benefit (over 25 year life of plan) Financial Metrics 

$$$ Avoided Utility Company Payments $992,228 SPB 13.7 

$$$ Avoided Fuel Purchases $2,025,116 IRR 13.6% 

$$$ Invested Locally in GHG Projects $1,643,870 NPV $572,494 

Plan D: This plan includes all bu,~diug,efficiency projeqts'*WJ.d many of the measures of Plan B 

and c. for a total of 12 measur~~:•;···,·f Thf.~.~ .. ·.·.·.·.Pl~.·.·.n.1 f'.;s~e ... ·.·s .. l1· ~t .•. " •... s Wr.s·;·(.1 £ll~.'.;_b.Q§t a doubling of GHG emissions 
reductiOn a~ compared to the CI~J.tt····a. r .. g ..... ~ .. t1bf~z·1 .. 0%~ .. ···.·~ .. ···. e g.~.1um~ ... -... and fleet measures of Plan C are 
replaced With a much more ag_gre,s.~_we .!ltet ~·!~!~c~~nl~strategy and pump replacement 
measure, and a future streetlighting measure (2010). The combination of measures yields very 
impressive fmancial metrics, IRR exceeding 13% and a NPV of over $550,000 over the life of 
the plan. Furthermore the annual net cash flow is significantly more attractive than the previous 
plans. The Plan Details section provides the specific measures included in each plan. The 
resulting annual cash flow is the net income to the city (energy cost savings minus project debt 
service, replacement costs and associated O&M). 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

The tables below lists the measures included in Plan D, along with the measure status and the net 
cash flow. 

Year 
Cash Flow Annual Debt 

Net Cash Flow 
Outstanding 

Measure 
(gross) Service Payments Principal Description 

Implementation 

Summary Date 

2007 ($1,264) $0 ($1,264) $7,336 

2008 $6,171 ($1,646) $4,525 $103,807 Measure 1 City Hall HP Replacement 2007 

2009 $2,044 ($18,150) ($16,106) $286,693 
Measure 2 

City Hall Programmable 
2007 

2010 $28,152 ($42,847) ($14,694) $731,344 
Thermostats 

Carnegie and Visitor Cntr Prog. 
2011 $50,197 ($90,763) ($40,566) $669,469 Measure 3 

Thermostats 
2007 

2012 $51,948 ($90,763) ($38,816) $808,149 Measure 4 Lighting Retrofit 2008 

2013 $74,065 ($134,653) ($60,588) $705,418 

2014 $77,592 ($133,741) ($56, 149) $599,541 Measure 5 Streetlighting HPS to LED A 2010 

2015 $81,318 ($133,741) ~4?~)0, $489,482 }~·a>~J Pump Measures 2 {3 units) 2008 
2016 $85,256 ($118,149) i: 32,892) {~~ "':gl!Q,6jJ.B~ 

~zr·a~~ 2017 $87,593 ($116,319) ( 28,727) ;~J f;~289,iil'oc',, 10 PV6 150 kW -CREBS 200g 

2018 $91,999 ($70,784) ~? f~$230,4{3 i~i,.a.J~ '11 PV1-30kWac 2009 
2019 $96,664 ($70,784) ;C $'168}617 ~ w 

PV2 Suppying 100% Wtr&Wste 
2020 $101,603 ($47,917) $53,686 $127,510 Measure 14 

energy cost 
2010 

2021 $56,641 ($28,602) $28,039 $103,945 Measure 18 
Vehicle Replacement Strategy 2 

2012 

2022 $45,906 ($28,602) $17,304 $79,449 
(aggressi\e) 

2023 $118,259 ($28,602) $89,656 $53,985 Measure 19 Biodiesel 850 2009 

2024 $124,494 ($28,602) $95,892 $27,515 
Measure 20 Commute 200g 

2025 $131,111 ($28,602) $102,509 $0 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

PlanE: 343 Tons C02 Avoided 52.1% %Reduction 

Community Benefit (over 25 year life of plan) Financial Metrics 

$$$ Avoided Utility Company Payments $1,806,418 SPB 20.9 

$$$Avoided Fuel Purchases $2,025,116 IRR 2.0% 

$$$Invested Locally in GHG Projects $3,947,030 NPV ($548,747) 

Plan E: This plan includes all ~"l!jldit!.$ efficiency proj~ct~;;. and many of the measures of the 
previous plans for a total ?f 16m'" sur'~~ "ii~~.~l~~ i&~~m:~~,,aggressive ~ith PV project~, ~eet 
purch~ses and pump efficiency .m sure~~r~~ultl~g?W 11J6re ~fan a doublmg of GHG ennsswns 
reductiOn as compared to the C1ty ,g~9t'o(£,Q"%~~,~~~~!~t Ptm+ D, the pump and fleet measures 
are replaced with the more aggressive strategies. The future streetlighting measure (2010) is 
expanded to include 100% ofthe city fixtures. An additional photovoltaic system is provided to 
provide energy for the plug in hybrid vehicles in the fleet replacement measure. The 
combination of measures yields challenging fmancial metrics, IRR is 2% and the NPV is 
strongly negative over the life of the plan. The annual net cash flow is more challenging than 
Plan D, but the plan significantly reduces vulnerability to future energy cost escalation (Figure 
6). The Plan Details section provides the specific measures included in each plan. The resulting 
annual cash flow is the net income to the city (energy cost savings minus project debt service, 
replacement costs and associated O&M). 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

The tables below lists the measures included in Plan E, along with the measure status and the net 
cash flow. 

Year 
Cash Flow Annual Debt 

Net Cash Flow 
Outstanding Measure Implementation 

(gross) Service Payments Principal Summary 
Description 

Date 

2007 ($1,264) $0 ($1,264) $7,336 Measure 1 City Hall HP Replacement 2007 

2008 $6,171 ($1,646) $4,525 $106,692 City Hall Programmable 
Measure 2 2007 

2009 ($8,812) ($2,558) ($11,370) $450,047 Thermostats 

Measure 3 
Carnegie and VIsitor Cntr Prog. 

2007 2010 $19,887 ($53,305) ($33,418) $1,599,641 Thermostats 

2011 $58,520 ($189,873) ($131,353) $1,461,068 Measure 4 Ughting Retrofit 2008 

2012 $60,989 ($189,873) ($128,884) $3,039,346 
Measure 5 StreeUighting HPS to LED A 2010 

2013 $162,718 ($420,616) ($257,898) $2,726,898 

$168,792 $2,403,021 
~MeasureS Street!lght!ng HPS to LED 8 2012 

2014 ($419,704) c ~p:c($2&9.~12) 
I~ 

$175,153 ($244;~~1 l~-1 

~ 
~ ~ 

Pump Measures 1 (5 units) 2009 2015 ($419,704) 
I.# 

.::1 ..:.::o,:r~sure 1 

2016 $181,819 ($419,704) ($237,SS~) 1t( I• ~Lasure 10 PV6 150 kW -CRESS 2009 

($201::1}4'7) ;f~ 
···i 

2017 $186,976 ($391,824) $1~8o3}o il• ~~!'JUre 11 PV1-30kWac 2009 
2018 $167,403 ($346,288) \'~' r8,885r·"· $1';676,'824 ~ ~ 

2019 $186,973 ($346,288) ($159,315) $773,070 Measure 12 PV3-50kWac 2010 

2020 $171,975 ($323,421) ($151 ,446) $480,186 Measure 14 
PV2 Suppying 100% Wtr &Wste 

2010 
energy cost 

2021 $153,308 ($215,455) ($62,147) $283,698 Measure 15 
PV2 Suppying 100% Streetl!ghting 

2012 

2022 ($4,663) ($215,455) ($220,118) $79,449 
Energy Cost 

PV2 Suppylng 100% Fleet Electric 
Measure 16 2008 

2023 $221,733 ($28,602) $193,131 $53,985 energy Cost 

($53,337) ($28,602) ($81,939) $27,515 Measure 18 
Vehicle Replacement Strategy 2 

2012 2024 (aggressl\e) 

2025 $241,872 ($28,602) $213,270 $0 Measure 19 B!odlesel 850 2009 

Measure 20 Commute 2009 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

5.0 Measure Details 

Table 6 below provides a complete list of the measures considered in this analysis along with the 
financial data and results for each. The individual measures are described in the Measure Results 
section of this report. 

Net Capital 
O&M 

Annual Cost Annual C02 Simple Net Present %of Total Measure Description incremental IRR 
Cost 

Cost 
Savings Reduction Payback Value GHG 

Measure 1 City Hall HP Replacement 6,072 $0 4,328 14,596 1.40 77.27% $80,145 0.3% 

Measure 2 
City Hall Programmable qm $0 803 2,84~ y~~ ') 1.07 100.34% $15,915 0.1°/o Thermostats '0I?3h i 

Measure 3 
Carnegie and Visitor Cntr 

361 o~~j~ lj ~~~of~.~ 1~~ cr~• '~:::' 151.29% $9,890 0.0% Prog. Thermostats 

Measure 4 Ughtlng Retrofit 4,06?> :T>ciiC57 0 LOR~\ ·~ /14.4:: ~~o:95 112.78% $81,386 0.3% 
-~f//' 

Measure 5 
Streetllghtlng HPS to LED 

157,050 ($11,453) 0 29,435 13,71 8.43% $64,855 0.6'% A 

Measure 6 
Streetllghting HPS to LED 

157,050 ($11,453) 0 29,435 13.71 8.43% $64,855 0.6% B 

Measure 7 
Pump Measures 1 

156,649 $0 2,344 8,321 63.49 -2.89% ($100,203) 0.2% (5 units) 

Measure 8 
Pump Measures 2 

93,759 $0 2,040 7,242 43.66 -0.53% ($46,659) 0.1% (3 units) 

Measure 9 
Pump Measures 3 

62,422 $0 1,593 5,655 37.22 0.55% ($26,156) 0.1% (2 units) 

Measure 10 PV6 150 kW -CREBS 0 $0 28,014 90,988 NA NA $585,460 1.7% 

Measure 11 PV1~30kWac 185,936 $599 5,603 18,198 31.53 NA ($118,962) 0.3% 

Measure 12 PV3-60kWac 720,834 $1,798 16,808 54,593 40.74 NA ($512,151) 1.0% 

Measure 13 PV4- 200kWac 1,602,005 $4,001 37,402 121,482 40.69 NA ($974,662) 2.3% 

Measure 14 
PV2 Suppying 100% Wtr 

319,124 $794 9,211 24,100 32.91 NA ($189,528) 0.5% &Wste energy cost 

Measure 15 
PV2 Suppying 100% 

1,362,275 $3,402 40,088 103,284 32.28 -2.66% ($683,395) 2.0% StreetllghUng Energy Cost 

Measure 16 
PV2 Suppying 100% Fleet 

96,644 $275 3,416 8,361 28.29 -2.51% ($51,316) 0.1% 
Electric Energy Cost 

Measure 17 
Vehicle Replacement 

8,000 $0 2,209 14,595 3.44 39.34% $73,904 0.3% Strategy 1 

Measure 18 
Vehicle Replacement 

203,000 $0 18,109 162,165 10.65 16.67% $474,848 3.1% Strategy 2 (aggressive) 

Measure 19 Biodiesel 850 11,000 $0 0 90,990 NA NA ($10,476) 1.7% 

Measure 20 Commute 0 $22,500 0 33,273 NA NA ($421,235) 0.6% 

Table 6: List of Measures 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

5.1 Measure Selection 
Each Plan is comprised of measures from the tables above. The makeup of each plan is provided 
in the table below. A "y" in the column under the Action Plan (A -E) in the first five columns 
indicates that the measure is included in that plan. Action Plan A is comprised of 5 photovoltaic 
measures. Action PlanE is comprised of 16 individual measures. 

Action Plan Measure Implementation 
Description 

A B c D E Summary Date 

n y y y y Measure 1 City Hall HP Replacement 2007 

n y y y y ~~1>1C\ Measure 2 
City Hall Programmable 

2007 
Thenmostats 

n~ ru.:r~ Carnegie and Visitor Cntr 
n y y y y 

!sure ;.y>''; Prog. Thermostats 
2007 

n y y y y 
j7 r;f 

:Sure'J"::c/• Lighting Relrofit 2008 

n n n y y Measure 5 Streetlighting HPS to LED A 2010 

n n n n y Measure 6 Slreetlighting HPS to LED B 2012 

n n n n y Measure 7 
Pump Measures 1 

2009 
(5 units) 

n n n y n Measure 8 
Pump Measures 2 

2008 
(3 units) 

n n y n n Measure 9 
Pump Measures 3 

2008 
(2 units) 

y y y y y Measure 10 PV6150 kW -CRESS 2009 

y y y y y Measure 11 PV1-30kWac 2009 

y n n n y Measure 12 PV3-60kWac 2010 

y n n n n Measure 13 PV4- 200kWac 2011 

y n y y y Measure 14 
PV2 Suppying 100% Wtr 

2010 
&Wste energy cost 

n n n n y Measure 15 
PV2 Suppying 100% 

2012 
Streetlighting Energy Cost 

n n n n y Measure 16 
PV2 Suppying 100% Fleet 

2008 
Electric Energy Cost 

n n y n n Measure 17 
Vehicle Replacement 

2010 
Strategy 1 

n n n y y Measure 18 
Vehicle Replacement 

2012 
Strategy 2 (aggressive) 

n y y y y Measure 19 Biodiesel 850 2009 

n y y y y Measure 20 Commute 2009 

5 8 11 12 16 

Table 7: Plan Compositions 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

5.2 Measures Results 

The measures considered for inclusion in the plans are described below. Each measure includes 
a table indicating which Action Plans include that measure. For example, Measure 3 -
Programmable Thermostats is included in Plans B, C, D, and E as indicated by "y'' under each 
plan. However, this measure is not included in Action Plan A. 

The description of each measure.~f,so'ffi\\udes a ta~le li~fn~rJhe results of the measure: the cost 

of imple~entation, the annual sa:~~.:ings .. ' .. r1fe:~)G:N@·J.~)···.·.f"····. p~.".·.fi .• Ya~5·; •. a' the financi~l m~trics of simple 
payback, mtemal rate of return (. ) ~no p.et QI'esent ~alu~ (NPV). Agam usmg Measure 3-

rt£• .t: .;.• cc·t ,;;\. d·;·t, '"'l : • 7' Programmable Thermostats as an~example: ~, ·~A:" •:•7 · •··· ·~· 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 3 
Carnegie and Visitor Cntr 

2007 $361 $0 $490 1,738 0.7 151.3% $9,890 0.0% 
Prog. Thermostats 

Finally, each measure description includes the Selection Evaluation table to enable a 
comprehensive appraisal and relational comparison of the benefits of each opportunity. The 
complete table of measure evaluations is provided in the Appendices. The Selection Evaluation 
table for Measure 3 is provided below as an example: 

Selection E\aluatlon (S=fmorable, 3= neutral, O=not fa\Orab!e) 

Weighting 1 5 4 4 2 2 3 3 Adjusted 

Financial Resolution of 
Public Employee Community Energy Cost 

Measure Score Measure 

Description Cost 
Metrics 

Existing GHG Impact 
Visibility Impact Impact Stabiltzatioo 

Score 
Problem 

Measure 3 I Carnegie and Visi!Of Cntr 
Prog. Thermostats 

3.0 1.1 5.0 0.2 3.0 0.0 0.0 0.3 13 36 

The measures considered in this analysis are listed in the following pages, with a brief 
description of each. The inputs, assumptions and results are provided for each measure in the 
Appendices. 
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1-City Hall Heat Pump Replacement 

Implementation Net Capital 
O&M Annual Annual Simple Net Present %of Total 

Measure Description 
Date Cost 

Incremental Cost C02 
Payback 

IRR 
Value GHG 

Cost Savings Reduction 

Measure 1 City Hall HP Replacement 2007 $20,240 $0 $4,328 14,596 4.7 25.5% $66,651 0.3% 

The Association of Bay Area Governments Energy Watch program (ABAG EW) provided an 
analysis of the city facilities seeking energy efficiency opportunities. Recommendation EEM -1: 
Re lace existin heat urn s at et """"""I:Rall with new hi h"efficienc units provides the following 

. . lr.?r111~l . summary. 

The Czty Hallzs -shyf!five.spiztlsystetn.~heatptlmps. These umts are old 
and inefficient, and are at or near the end of their useful life. The rated cooling 
efficiencies of these units are from 7. 8 SEER to 10. 0 SEER, while their average 
heating efficiencies (COP) range approximately from 2.30 to 2. 70. 20 

The report recommends replacing these heat pumps with new units with much higher cooling 
and heating efficiencies. A standard unit is rated 13 SEER. The energy efficient units 
recommended by ABAG EWrange from between 15 and 19 SEER rating. 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight impmtant aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of al120 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 

Resolution of 
Measure 

Description Cost 
Financial 

Existing GHG Impact 
Public Employee Community Energy Cost Score 

Metrics Visibility Impact Impact Stabilization 
Problem 

City Hall HP Replacement 2.9 3.0 4.0 1.4 4.0 1.0 1.0 3.1 20 

20 Preliminmy Audit Report: City of Sonoma, Association of Bay Area Govemments Energy Watch, August 14, 
2007 

Adjusted 
Measure 

Score 

62 
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2-City Hall Programmable Thermostats 

Implementation Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 2 
City Hall Programmable 

2007 $903 $0 $803 2,849 1.1 100.3% $15,915 0.1% 
Thermostats 

The Association of Bay Area Governments Energy Watch program (ABAG EW) provided an 
analysis of the city facilities seek~, efficiency opl21o~p.ities. Recomme~dation EEM-2: 
Re lace Manual Thermostats at Cr ammable':Whermostats prov1des the 

following summary. ~zdL fL ~L 
The heat pumps serving the City Hall are currently controlled with manual 
thermostats. It is estimated that roughly half the time the cooling and heating 
setpoints during occupied period are left on unchanged during unoccupied 
periods. 

We recommend replacing the thermostats with programmable thermostats so 
that space temperatures during unoccupied periods can be set back 
automatically, thereby reducing cooling and heating loads. In the past 
programmable thermostats were generally not recommended for heat pumps. In 
its cooling mode, a heat pump operates like an air conditioner, so turning up the 
thermostat (either manually or with a programmable thermostat) will save 
energy. But when a heat pump is in its heating mode, setting back its thermostat 
can cause the unit to operate inefficiently, thereby canceling out any savings 
achieved by lowering the temperature setting. Recently, however, a number of 
companies have begun selling specially designed programmable thermostats for 
heat pumps, which make setting back the thermostat cost-effective. These 
thermostats typically use special algorithms to minimize the use of backup 
l . . h 21 e ectrzc reszstance eat systems. 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 22 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all 20 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=nat favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Measure 
Resolution of 

Description Cost 
Financial 

Existing GHG Impact 
Public Employee Community Energy Cost Score 

Metrics 
Problem 

Visibility Impact Impact Stabilization 

City Hall Programmable 
3.0 1.9 5.0 0.3 3.0 2.0 0.0 0.6 16 

Thermostats 

21 Preliminary Audit Report: City of Sonoma, Association of Bay Area Governments Energy Watch, August 14, 
2007 

Measure 
Score 

45 
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3-Carnegie and Visitor Center Programmable Thermostats 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 3 
Carnegie and Visitor Cntr 

2007 $361 $0 $490 1,738 0.7 151.3% $9,890 0.0% 
Prog. Thermostats 

The Association of Bay Area Governments Energy Watch program (ABAG EW) provided an 
analysis ofthe city facilities seeking energy efficiency opportunities. Recommendation EEM-3: 
Re lace Manual Thermostats at C~"~Libra and Vis · "¥<Genter with Pro rammable 

Thermostats provides the followin~su~tt"' <. t: G T 
The Carnegie Library aniJ"'Vtffl!r ~f:-!enf~~"1s7'hJateJL6nd cooled by two split­
system heat pumps that are currently controlled with manual thermostats. It is 
estimated that roughly half the time the cooling and heating setpoints during 
occupied period are left on unchanged during unoccupied periods. 

We recommend replacing the thermostats with programmable 
that space temperatures during unoccupied periods can 
automatically, thereby reducing cooling and heating loads. 22 

thermostats so 
be set back 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all20 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost Financial Existing GHG Impact 

Public Employee Community Energy Cost Score 
Score 

Metrics 
Problem 

Visibility Impact Impact Stabilization 

Carnegie and VIsitor Cntr 
3.0 1.1 5,0 0,2 3,0 0,0 0,0 0.3 13 36 

Prog. Thermostats 

22 Preliminary Audit Report: City of Sonoma, Association of Bay Area Governments Energy Watch, August 14, 
2007 

Climate Protection Campaign 47 Sonoma County Energy Watch 
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4-ABAG EW Lighting Retrofit 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 4 Lighting Retrofit 2008 $4,067 $0 $4,080 14,482 0.9 112.8% $81,386 0.3% 

The Association of Bay Area Governments Energy Watch program (ABAG EW) provided an 
analysis of the city facilities seekinge11ergy efficiency oppod~nities. Recommendation EEM-4: 
Lighting Retrofits in City Hall, ca!le~1Lib~~T ;'isitor,cfe~er, and Corp yard Shop provides 

thefonomngsurnmary. ·.~ lrf} Jf 
As mentioned above, CityJrrrzr(1L ~~arn[~~~l~ttiaJ-'17isitor Center, and Corp 
Yard Shop currently have a mix of T12 lamps and first generation (aka 700 
series) T8 lamps. Retrofitting these fixtures with second generation (aka 800 
series) T8 lamps is recommended and would result in an estimated savings of 
28,000 kWh/year, the majority of which comes from retrofitting fixtures in the 
Corp Yard Shop.23 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 22 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of al120 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolutlon of 
Measure 

Measure 
Description Cost 

Financial 
Existing GHG Impact 

Public Employee Community Energy Cost Score 
Score 

Metrics 
Problem 

Visibility Impact Impact Stabilization 

Lighting Retrofit 2.9 3.0 2.0 1.4 3.0 (1.0) 1.0 2.9 15 47 

23 Preliminary Audit Report: City of Sonoma, Association of Bay Area Governments Energy Watch, August 14, 
2007 

Climate Protection Campaign 48 Sonoma County Energy Watch 
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5- Streetlighting HPS to LED (A) 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 5 Streetlighting HPS to LED A 2010 $157,050 ($11 ,453) $0 29,435 13.7 8.4% $64,855 0.6% 

Streetlighting consumes over 400,000 kWh per year, repr~§enting a substantial percentage of the 
city t?tal. The broad ~emand fo .ea~~ ~:fi~~e~~l~s i~l~~4~ctor is driv~~g aggressi~e efforts 
to bnng a new generatiOn of stre~ hght~1_~g~ptidfis '· o t~e tlfflrket. The cities of Raleigh, NC, 
Ontario Cana?a and Oakland, CA1~~v~/~\J~j{ed\ ~n~~all~~~i3ns to test more ~ffici~nt products 
currently available. The analysis"i'or thiS111ea IS""oased on the assumptiOns m the table 
below. A key step in the adoption of this measure will be the negotiation of a PG&E tariff that 
reflects the utilization of this new technology. The implementation of this measure is delayed 
until 2010 to allowing for the maturation of this new technology. 

401,301 kWh: Streetlight usage from baseline worksheet 

60,195 kWh saved with this measure 

1047 Total number of City fixtures 

50% Percentage of fixtures in this measure 

523.5 Number of fixtures affected by this measure 

$300 Incremental cost per fixture 

30% Reduction in PG&E billing rate 

$11,453 
PG&E billing savings (expected due to saved maintenance and 
reduced kWh) Requires new PG&E tariff. 

Lamp Life (for implementation schedule, reduced maintenance) 

24,000 hours (HPS) 

4380 annual hours of operation per year 

5.5 years of operation 

70,000 hours (LED) 

4380 annual hours of operation per year 

16.0 years of operation 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all 20 measures is 69. The median score is 66. 

Selection Evaluation {6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost Financial 

Existing GHG Impact 
Public Employee Community Energy Cost Score 

Metrics Visibility Impact Impact Stabilization Score 
Problem 

Streetllghting HPS to LED A (0.0) 1.3 3.0 2.8 3.0 0.0 0.0 6.0 16 54 

Climate Protection Campaign 49 Sonoma County Energy Watch 
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6- Streetlighting HPS to LED (8) 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 6 Streetlighting HPS to LED 8 2012 $157,050 ($11,453) $0 29,435 13.7 8.4% $64,855 0.6% 

Streetlighting consumes over 400,000 kWh per year, representing a substantial percentage of the 
city total. The broad demand for greater efficiencies in this sector is driving aggressive efforts 
to bring a new generation of stre~tlighting options to th~ ~arket. The cities of Raleigh, NC, 
Ontario Canada and Oakland, c.A'~ave'ltf~nche~ pilot in~(a11~~ions to test more efficient products 

~:~:tl~•::~:~; in J!ea~~;~~~o~~f.~~i;f~t":t;:g~~~tia~:~t;~~~:~;:~~ 
reflects the utihzatwn of this new"tecllliology: Tlle""lmplementatwn of this measure Is delayed 
until 2010 to allowing for the maturation of this new technology. 

401,301 kWh: Streetlight usage from baseline worksheet 

60,195 kWh saved with this measure 

1047 Total number of City fixtures 

50% Percentage of fixtures in this measure 

523.5 Number of fixtures affected by this measure 

$300 Incremental cost per fixture 

30% Reduction in PG&E billing rate 

$11,453 
PG&E billing savings (expected due to saved maintenance and 
reduced kWh) Requires new PG&E tariff. 

Lamp Life (for implementation schedule, reduced maintenance) 

24,000 hours (HPS) 

4380 annual hours of operation per year 

5.5 years of operation 

70,000 hours (LED) 

4380 annual hours of operation per year 

16.0 years of operation 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score ofal120 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost 

Financial 
Existing GHG Impact 

Public Employee Community Energy Cost Score 
Score 

Metrics 
Problem 

Visibility Impact Impact Stabilization 

Streetllghting HPS to LED B (0.0} 1.3 3.0 2.8 4.0 (1.0} 0.0 6.0 16 54 

Climate Protection Campaign 50 Sonoma County Energy Watch 
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7-Pump Measures (1) 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 7 
Pump Measures 1 

2009 $156,649 $0 $2,344 8,321 63.5 -2.9% ($100,203) 0.2% 
(5 units) 

The city operates 5 pumps that consume more than 4,000 kWh annually each. This group of 
pumps consumes over 74,000 kWh per year. The appro~i:rnate savings available for these five 

h:~~:~:~:=dc~~ ~!c~~cym::f:~¥t on sillt~s~;z~;,:~::l~~~ ~~~~n~~o:: 
~umps Iden~Ified m. the effici~~f?' .~~Jmlzi u'lit; sJa ~~5r~nce. The first. step m the 
ImplementatiOn of this measure woutd be to-cump p8inp testing, currently avmlable through 
PG&E at little or no cost (CPUC funded efficiency program). 

Included in 
Description 

Total Annual Estimated kWh Estimated Estimated 
Net Cost Cost Savings 

Measure Usage (kWh) Savings Retrofit Cost Rebate 

y Booster Pump 28,637 6,578 $31,500 $329 $31,171 $954 

y Pump #1 21,714 4,987 $31,500 $249 $31,251 $723 

y Pump#6 14,129 3,245 $31,500 $162 $31,338 $471 

y Pump #4 5,328 1,224 $31,500 $61 $31,439 $177 

y Pump#3 4,276 982 $31,500 $49 $31,451 $142 

n Pump #5 1,196 275 $31,500 $14 $31,486 $40 

n Pump#2 0 0 $31,500 $0 $31,500 $0 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 22 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all 20 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Measure 
Financial 

Resolution of 
Public Employee Community Energy Cost Score 

Measure 
Description Cost Existing GHG Impact Score 

Metrics 
Problem 

VIsibility Impact Impact Stabilization 

Pump Measures 1 (5 units) 0.0 (3.0) 3.0 0.8 3.0 0.0 0.0 1.7 5 11 

Climate Protection Campaign 51 Sonoma County Energy Watch 
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8-Pump Measures (2) 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 8 
Pump Measures 2 

2008 $93,759 $0 $2,040 7,242 43.7 -0.5% ($46,659) 0.1% 
(3units) 

The city operates 3 pumps that consume more than 14,000 kWh annually each. This group of 
~umps consumes ?ver 64,000 k\Y~~ear. T~e ~pprox~""~e savings available f~r th.ese pumps 
IS based on efficiency reports co~plefe~ on similarly~]~e~ motor pump combmatwns. The 
estimated cost for this measure i~~deriv~d ·~t{ffi_ ;tll~~osffa~fciated with repairs of the pumps 
identified in the efficiency report~~bse~. as' ai}efe~eneb. ~irhe!mrst step in the implementation of 
this measure would be to completJ1'~uffiP' testfng, ~'fu:f~ntl~n.~fr1'able through PG&E at little or no 
cost (CPUC funded efficiency program). 

Included in 
Description 

Total Annual Estimated kWh Estimated Estimated 
Net Cost Cost Savings 

Measure Usa!le (kWh) Savin!ls Retrofit Cost Rebate 

y Booster Pump 28,637 6,578 $31,500 $329 $31,171 $954 

y Pump#1 21.714 4,987 $31,500 $249 $31,251 $723 

y Pump#6 14,129 3,245 $31,500 $162 $31,338 $471 

n Pump #4 5,328 1,224 $31,500 $61 $31,439 $177 

n Pump#3 4,276 982 $31,500 $49 $31,451 $142 

n Pump #5 1,196 275 $31,500 $14 $31,486 $40 

n Pump#2 0 0 $31,500 $0 $31,500 $0 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all20 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost Financial 

Existing GHG Impact 
Public Employee Community Energy Cost Score 

Metrics Visibility Impact Impact Stabilization 
Score 

Problem 

Pump Measures 2 (3 units) 1.2 (3.0) 3.0 0.7 3.0 0.0 0.0 1.5 6 11 

Climate Protection Campaign 52 Sonoma County Energy Watch 
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9- Pump Measures (3) 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 9 
Pump Measures 3 

2008 $62,422 $0 $1,593 5,655 37.2 0.5% ($26,156) 0.1% 
(2units) 

The city operates 2 pumps that consume more than 21,000 kWh annually each. This group of 
pumps consumes over 50,000 kWh per year. The approximate savings available for these pumps 

is ?ased on efficien~y reports c~o~~~j on, ~!mil~~rl~JE~lm.otor p~mp co~binations. The 
estimated cost for this measure IsGJdenv~g {~om :tlle1~cost~a~~bciated with repmrs of the pumps 
id~ntified in the efficiency reports~hse~!~ ai({ef~f~~f; ~1rh~~~st step in the impleme~tation of 
this measure would be to complete"~ump testfug, cutrentf~~av~lable through PG&E at httle or no 
cost (CPUC funded efficiency program). 

Included in 
Description 

Total Annual Estimated kWh Estimated Estimated 
Net Cost Cost Savings 

Measure Usa!le {kWh) Savin!ls Retrofit Cost Rebate 

y Booster Pump 28,637 6,578 $31,500 $329 $31,171 $954 

y Pump#1 21,714 4,987 $31,500 $249 $31,251 $723 

n Pump#6 14,129 3,245 $31,500 $162 $31,338 $471 

n Pump #4 5,328 1,224 $31,500 $61 $31,439 $177 

n Pump#3 4,276 982 $31,500 $49 $31,451 $142 

n Pump#5 1,196 275 $31,500 $14 $31,486 $40 

n Pump#2 0 0 $31,500 $0 $31,500 $0 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all 20 measures is 69. The median score is 66. 

Selectron Evaluation {6=favorable, 3= neutral, O=not favorable} 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost Financial 

Existing GHG Impact Public Employee Community Energy Cost Score 
Score Metrics 

Problem 
Visibility Impact Impact Stabilization 

Pump Measures 3 (2 units) 1.8 (2.9) 3.0 0.5 3.0 0.0 0.0 1.1 7 11 

Climate Protection Campaign 53 Sonoma County Energy Watch 
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1 0-PV-6: 150 kW - CREBS 

Implementation Net Capital O&M Annual Annual 
Simple Net Present %of Total 

Measure Description 
Date Cost 

Incremental Cost C02 Payback IRR 
Value GHG 

Cost Savings Reduction 

Measure 10 PV6 150 kW -CREBS 2009 $0 $0 $28,014 90,988 0.0 NA $585.460 1.7% 

Clean Renewable Energy Bonds (CREBS) are IRS enabled tax free bonds for renewable energy 
allowing the installation ofphotovoltaic systems at no cost to the City. These can be installed on 
existin? buildings a~d on parking~~~ade.if;~tructures. UndeJ(thi~ s.cenario, _the "rig?ts" to t~e power 
are ~ssigned to. a third party and 'lpow~~?~P~~~"e,~gr~~me_'i!t.aJ.s established with the_ city. The 

rate IS set margmally belo"':' the ut~. ;fc ty.·. r·.a· ~e). A.l.··.t .. th~.·.!· .. .Y. ~ii.'J···· ~~l.he ~.'.·. rm of the contr.act the n_gh~s to the 
power revert back to the city for J'!t~cr~.mam~<th o~ili!lh~(tof~tge system. This analysis IS based 
on total of 150 kW, installed as numerous smaller systems (~30kW) on city owned facilities yet 
to be defined. 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score ofall20 measures is 69. The median score is 66, 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weightlng 1 5 4 4 2 2 3 3 Adjusted 
Resolution of 

Measure 
Measure 

Description Cost 
Financial 

Existing GHG Impact 
Public Employee Community Energy Cost Score 

Score 
Metrics 

Problem 
Visibility Impact Impact Stabilization 

PV6 150 kW ·CREBS 3.0 3.0 3.0 6.0 6.0 0.0 0.0 6.0 27 84 

Climate Protection Campaign 54 Sonoma County Energy Watch 
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11-PV-1: 30 kW 

Implementation Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description 

Date Cost 
Incremental Cost C02 

Payback 
IRR 

Value GHG 
Cost Savings Reduction 

Measure 11 PV1-30kWac 2009 $185,936 $599 $5,603 18,198 31.5 NA ($118,962) 0.3% 

This measure is a photovoltaic (30 kWac) system which would offset the kWh consumption of a 
city building, installed on the existing roof or as a parking shade structure. The low IRR and 
~egati:e NPV reflect. the dimi?-is"Jing:z~UC incent~ves~pv~r the next few years. The current 
mcentiVe progra~s will. end pnor !{f the W.PJ~;rg~ytapo~:?at~;Jbf 2011. How~ver, the .CPUC m~y 
refund t~e PV mcentive progr~s, JJI1r ";Pu\1n;npr;fe the financial metncs of this 
opportumty. -~·"rt~x:"*'/ xl .{"Y''"Y ~L:L •/ 
The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score ofall20 measures is 69. The median score is 66. 

Selection Evaluation {6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost 

Financial 
Existing GHG Impact Public Employee Community Energy Cost Score 

Score Metrics 
Problem 

VIsibility Impact Impact Stabilization 

PV1-30kWac (0.6) (3.0) 3.0 1.7 6.0 0.0 0.0 4.0 11 27 

Climate Protection Campaign 55 Sonoma County Energy Watch 
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,.\ctj011Pian 

12-PV-3: 60 kW 

Implementation Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description 

Date Cost 
Incremental Cost C02 

Payback 
IRR Value GHG 

Cost Savings Reduction 

Measure 12 PV3-60kWac 2010 $720,834 $1,798 $16,808 54,593 40.7 NA ($512,151) 1.0% 

This photovoltaic (60 kWac) system installation would also offset the kWh consumption of a city 
building, installed on the existing roof or as a parking shade structure. The low IRR and 
negative NPV reflect the diminis~ng;,SPUC incentivesc~ov~r the next few years. The current 
incentive programs will end prior ~b the ~p~emt:;ntation 1datefof 2011. However, the CPUC may 
refund the PV incentive progr~lns, wllidll W"6.u1a ihlprJ~e the financial metrics of this 
opportunity. ..Jtc,,.,;.:Y1 

.IcL ·{,;r~~) JfL ~t/ 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score ofall20 measures is 69. The median score is 66. 

Selection Evaluation {6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost 

Financial 
Existing GHG Impact 

Public Employee Community Energy Cost Score 
Score 

Metrics 
Problem 

Visibility Impact Impact Stabilization 

PV3-l;OkWac (3.0) (3.0) 3.0 5.2 6.0 0.0 0.0 6.0 14 45 

Climate Protection Campaign 56 Sonoma County Energy Watch 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

13-PV-4: 200 kW 

Implementation Net Capital 
O&M Annual Annual Simple Net Present %of Total 

Measure Description Incremental Cost C02 IRR Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 13 PV4- 200kWac 2011 $1,602,005 $4,001 $37,402 121,482 40.7 NA ($974,662) 2.3% 

This measure is provided to allow a plan that meets the GHG goal using only photovoltaic 
systems, Measure 13 represents a total of 200 kW spread over a number of projects whose 

installation that ",'ould offset the~~.;;··.Whc~~ .. ·.· ... ·· .. n. su· .. ··.m. p. t.i.on·.·.of<~.·.(·Bty·4··· b~ilding, installed on t~e ~~is~g 
roof or. as a ~arkmg shade struc~e. TI:~:e 1~1w0 ~) antne~~tiVe NPV refle?t the dn~umshmg 
~PUC mcen~lVeS over the next fe;- ye~)~} ]he S))TI~nt wce~11Ve pro~rams :-vill end pnor to ~he 
Implementation date of 2011. Ho:w:e;y;e.r;·itlie .GEUG:m~:y .x~'fun~the PV mcentiVe programs, which 
would improve the financial metrics of this opportunity. The measure is only included in Plan A. 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all 20 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost 

Financial 
Existing GHG Impact 

Public Employee Community Energy Cost Score 
Metrics Visibility Impact Impact Stabilization 

Score 
Problem 

PV4· 200kWac (3.0) (3.0) 3.0 6.0 6.0 0.0 0.0 6.0 15 48 

Climate Protection Campaign 57 Sonoma County Energy Watch 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

Implementation Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description 

Date Cost 
Incremental Cost C02 

Payback 
IRR 

Value GHG 
Cost Savings Reduction 

Measure 14 
PV2 Suppying 100% Wlr 

2010 $319,124 $794 $9,211 24,100 32.9 NA ($189,528) 0.5% 
&Wste energy cost 

Photovoltaic (PV) systems are available for electricity generation to offset the energy 
consumption of water pumping. This strategy has been successfully used within other Sonoma 
C?unty enterpri~e funds, providi~§"''fi'!J~S,itive cash flo~(fO''b~e fund by financing the measure 

With ~n ap~rop~1atel~ long ~erm f~.~~.'.~• rep .. a·•.~ .. ~.·.ao*l. 1.·.~.·.·.' 1r£~v .CJI··.·.· ... ~h<f.,j .. app.'.·.·.l···i ~e~~.·.·.,. on of PV systems to :va~er supply pump~ng s1~atwns 1s part1cularl~ attr~~tivW ~~rt~e ~~1h~ ~o schedule the maJonty of the 
pumpmg at mght when energy rate "aretfow~~~tlhZIIfg::the~capamty of the storage tanks). The PV 
systems generate energy during the day when it is most valuable. Therefore the energy produced 
is much more valuable than the energy purchased from the utility for that meter. This measure 
specifies a 40 kW system which is sized to offset 100% of the energy cost associated with the 
city pumps. 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all20 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost 

Financial 
Existing GHG Impact 

Public Employee Community Energy Cost Score 
Score 

Metrics 
Problem 

Visibility Impact Impact Stabilization 

PV2 Suppylng 100% Wtr 
(3.0) (3.0) 3.0 2.3 6.0 0.0 0.0 6.0 11 33 

&Wste energy cost 

Climate Protection Campaign 58 Sonoma County Energy Watch 
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15-PV Supplying 100% Streetlighting Energy Costs 

Implementation Net Capital 
O&M Annual Annual Simple Net Present %of Total 

Measure Description 
Date Cost 

Incremental Cost C02 
Payback 

IRR 
Value GHG 

Cost Savings Reduction 

Measure 15 
PV2 Suppylng 100% 

2012 $1,362,275 $3,402 $40,088 103,284 32.3 -2.7% ($683,395) 2.0% 
Streellighting Energy Cost 

The streetlights consume energy during the night when energy costs are low. A photovoltaic 
system configured to offset this night usage would create its energy during the day when the 
energy produced is niore valuable~ce"'I'h~, implementatiorf~this measure would require a rules 
c~a~ge within the CPUC to allow ~tern~~·:~feJeJ¥1~~ w~fre)~nergy produced a~Y_Wh~re with the 
c1ty s meter netw?rk woul~ be c~e~~ed YJ'a~X ~c.~ou~t tq}the~}enefi~ of the ~umc1pahty. ~uch a 
rule change was mcluded m legiSlatwn*emergmg(frO:hLtlle. G1\!Leg1slatnre m 2007. It fmled to 
garner the required signature by the Governor for reasons umelated to this· issue. Industry 
watchers are expecting better success in the coming rounds. This measure specifies a 170 kW 
system that is sized to offset 1 00% of the energy cost associated with the city streetlighting. It 
would provide approximately 224,000 kWh. This measure is coordinated with the streetlighting 
efficiency measures. This measure is included only in the most aggressive Action Plan. 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score ofal120 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable} 

Weighting 1 5 4 4 2 2 3 3 Adjusted 
Resolution of 

Measure 
Measure 

Description Cost 
Financial 

Existing GHG Impact 
Public Employee Community Energy Cost Score 

Metrics Visibility Impact Impact Stabilization 
Score 

Problem 
PV2 Suppying 100% 

(3.0) (3.0) 3.0 6.0 6.0 0.0 0.0 6.0 15 48 
Streetlighting Energy cost 
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16-PV Supplying 100% Fleet Electrical Energy Costs 

Implementation Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description 

Date Cost 
Incremental Cost C02 

Payback IRR 
Value GHG 

Cost Savings Reduction 

Measure 16 
PV2 Suppying 100% Fleet 

2008 $96,644 $275 $3,416 8,361 28.3 -2.5% ($51,316) 0.1% 
Electric Cnergy Cost 

This photovoltaic system strategy is matched to measure 18, which includes plug-in electric 
vehicles. These vehicles would be charged during the night when energy costs are low. A 

photovoltaic system config:.lTed tor··.~.·.· .•. ~ ••. ·.• fJs~h.·tt••h•· is· ... ·m· · .. g. h ..•... t u.·s··· ag1·r':·:'WQ~ .... #.' ~d create its energy during the day 

;~:~he ~~:C~~~og~~g I:0:o~*~~a~~(!f~fr~~~;~ih';;c::~:~ds;~sc~~~:"~ ~c [;;; 
system that is sized to offset 1 OQ~LQ.t':,the e!gyf~J~S,'J;!asfoclat~d With the city fleet chargmg. It 
would provide approximately 47,000 kWh. This measure is coordinated with the fleet efficiency 
measure. This measure is included only in the most aggressive Action Plan. 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of al120 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable} 

Weighting 1 5 4 4 2 2 3 3 Adjusted 
Resolution of 

Measure 
Measure 

Description Cost 
Financial 

Existing GHG Impact 
Public Employee Community Energy Cost Score 

Score 
Metrics 

Problem 
VIsibility Impact Impact Stabilization 

PV2 Suppylng 100% Fleet 
2.7 (3.0) 3.0 0.1 6.0 0.0 0.0 0.1 9 12 

electric energy cost 
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17-Vehicle Replacement Strategy (1) 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 17 
Vehicle Replacement 2010 $8,000 $0 $2,209 14,595 3.4 39.3% $73,904 0.3% 

Strategy 1 

Measure 17 is based on replacing two Ford Explorers with Ford Escape Hybrids, or an 
equivalent vehicle within the fleet vehicle rotation and replacement schedule. While the 
Explorer vehicles may not requir Ta-cement by the 2,qfO'!ljmplementation date, there may be 

opportunities to shift t~e existing r.·.=.·.·.c.·;.' hic·l·e··.~s)a~el.~ en···I:}·/~!W .... g11.~.~~.:.~.1l.:fat~gy whe~ other vehicles require 
repl~cemen~. The proJect costs ~e .t~pin9Xe~~n:~t cq.lt .a~oc1~ted w1th the purchase. of the 
hybnd verswn over the standard version oHli:e StJV;Yrne-mefuasmg cost of fuel results m very 
attractive fmancial metrics for this measure. 

Strategy 

Original Replacement Fuel 
MPG/ Incremental 

MPkWh Cost 

Explorer Escape Hybrid Gasoline 30 $4,000 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all 20 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Financial Public Employee Community Energy Cost Score 

Description Cost 
Metrics 

Existing GHG Impact 
Visibility Impact Impact Stabilization 

Score 
Problem 

Vehicle Replacement 
2.8 3.0 3.0 1.4 6.0 (1.0) 0.0 1.6 17 50 Strategy 1 
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18-Vehicle Replacement Strategy (2) 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR Date Cost 

Cost Savings Reduction 
Payback Value GHG 

Measure 18 
Vehicle Replacement 

2012 $203,000 $0 $18,109 162,165 10.6 16.7% $474,848 3.1% 
Strategy 2 (aggressive) 

Measure 18 is based on replacing fleet SUVs with Escape Hybrids, and replacing fleet trucks 
with Phoenix Electric sport utility!It:l:cks (SUT) or an equjx.~lent vehicle within the fleet vehicle 

;~:~~~2m;~~~~:~~:~~~s:~;~~~r~}V~~~;c ~ es ~:~ n;:cr~~~:;~~e~=~~::n~~~ 
~nablmg this strategy .when ~th1t~ ~~jtc1e~freq~~rteRiac '0:1}nt. The proJect costs are the 
mcremental cost associated With~tn:e-purchage of··ffie ret!Dmrfiended verswn over the standard 
version of the existing vehicle. The increasing cost of fuel results in very attractive financial 
metrics for this measure. 

The rapidly evolving battery technology is enabling new electric vehicle options for corporate 
and municipal fleets. See the appendices for a more detailed exploration of this topic and 
associated web links. 

Strategy 

Original Units Replacement Fuel MPG/MPkWh 
Incremental 

Cost 

Explorer 2 Escape Hybrid Gasoline 30.0 $4,000 

F150 2 Phoenix SUT Electric 2.1 $15,000 

F250 4 Phoenix SUT Electric 2.1 $15,000 

C250 3 Phoenix SUT Electric 2.1 $15,000 

Ranger 3 Phoenix SUT Electric 2.1 $31,000 

Ram 1500 2 Phoenix SUT Electric 2.1 $15,000 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score ofall20 measures is 69. The median score is 66. 

Selection Evaluation {6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Description Cost 

Financial 
Existing GHG Impact 

Public Employee Community Energy Cost Score 
Metrics Visibility Impact Impact Stabilization Score 

Problem 
Vehicle Replacement 

(0.9) 2.5 2.0 6.0 6.0 (2.0) 0.0 6.0 20 70 Strategy 2 (aggr) 
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Action Plan 

Biodiesel 820 

Implementation Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description 

Date Cost 
Incremental Cost C02 

Payback 
IRR Value GHG 

Cost Savings Reduction 

Measure 19 Biodiesel 850 2009 $11,000 $0 $0 90,990 NA NA ($10,476) 1.7% 

This measure, not utilized in any of the plans, changes the fuel mix for all diesel vehicles to a 
20/80% (biodiesel/diesel) blend for all fleet vehicles currently using diesel fuel. Biodiesel is 
now readily a.vailable ~t a reasona~fe"Pt:i~{ allowing rapi<l(fill~Jemen:ation of this ~HG reduction 
strategy. Thts .analysts assumes fS.30 ~~r<~~~tU~f·~rd=W1~o~o, for mfrastructure ~mprovements 
(tanlcs, etc). ~nces ar~ assumed t~ esca1~~e ~~ ths,·s~fe 0ate~as petroleum based dtes~l fuel (8~ 
per year). Thts analysts also usesthe-..1@·LE.l.£Goeffi.0lenLoLO fus C02e per gallon. Thts figure Is 
clearly optimistic, though the use of biodiesel fuel created from waste oil (currently available 
locally) would have close to zero emissions for the feedstock, but would still embody production 
and transportation energy. The units included in this measure are listed below. 

Description Miles/Year MPG Total Gallons 
Biodiesel 

Diesel gals 
gallons 

Pierce Pumper 1994 9250 8 1,156 231 925 

Pierce Pumper 1994 9250 8 1,156 231 925 

Supporl1985 9250 6 1,542 308 1233 

Deere Backhoe 1998 600 1 600 120 480 

Ford Dump 2004 9250 12 771 154 617 

Dump 2005 9250 12 771 154 617 

Sweeper 2000 15000 12 1,250 250 1000 

Ford Utility 2002 9250 12 771 154 617 

Ford F700 1992 9250 12 771 154 617 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. ·The average score of all20 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
Financial Public Employee Community Energy Cost Score 

Description Cost 
Metrics 

Existing GHG Impact 
Visibility Impact Impact Stabilization 

Score 
Problem 

Biodiesel 850 2.8 (3.0) 2.0 6.0 4.0 (1.0) 0.0 0.0 11 26 
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19-Biodiesel 850 

Implementation Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 20 Commute 2009 $0 $22,500 $0 33,273 NA NA ($421,235) 0.6% 

This measure changes the fuel mix for all diesel vehicles to a 50/50% (biodiesel/diesel) blend for 
all fleet vehicles currently using diesel fuel. Some jurisdictions utilizing 100% biodiesel have 
experienced ~OI~e probl~ms, assoc~ta~ed;;,~i~h i~con~istenttue1 ~uality .. This lower concentrat~on 
appar~ntly e~Im.mates this ~lnera~~l.Ity. \~19~G§lrJ~?~~no~~re~(ll'ly a_vmlable ~t a reasonable pnce 
allowmg rapid ImplementatiOn of~~ns GlJG ~edu,ctiO~ st{ate~. This analysis assumes $3.30 per 
gallon and $5,000 for infrastructwf~,impi"ovelltent~:,,(t~nks\tetd9\;~Prices are assumed to escalate at 
the same rate as petroleum based diesel fuel (8% per year). This analysis also uses the ICLEI 
coefficient of 0 lbs C02e per gallon. This figure is clearly optimistic, though the use ofbiodiesel 
fuel created from waste oil (currently available locally) would have close to zero emissions for 
the feedstock, but would still embody production and transportation energy. For older models 
(1995 and earlier) a cost of conversion of the rubber hoses is added to the financial analysis. The 
units included in this strategy are listed below. 

Description Miles/Year MPG Total Gallons 
Biodiesel 

Diesel gals Cost 
gallons 

Pierce Pumper 1994 9250 8 1,156 578 578 $500 

Pierce Pumper 1994 9250 8 1,156 578 578 $500 

Support 1985 9250 6 1,542 771 771 $500 

Deere Backhoe 1998 600 1 600 300 300 $0 

Ford Dump 2004 9250 12 771 385 385 $0 

Dump 2005 9250 12 771 385 385 $0 

Sweeper 2000 15000 12 1,250 625 625 $0 

Ford Utility 2002 9250 12 771 385 385 $0 

Ford F700 1992 9250 12 771 385 385 $500 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 20 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all20 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 
1 5 4 4 2 2 3 3 Adjusted 

Resolution of 
Measure 

Measure 
DescripUon Cost Financial 

Existing GHG Impact 
Public Employee Community Energy Cost Score 

Score 
Metrics 

Problem 
Visibility Impact Impact Stabilization 

Commute 3.0 (3.0) 3.0 3.2 3.0 2.0 0.0 0.0 11 23 
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Action Plan 

Ethanol 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total 
Measure Description Incremental Cost C02 IRR 

Date Cost 
Cost Savings Reduction 

Payback Value GHG 

Measure 21 Ethanol 2011 $30,000 $0 ($3,974) 24,023 NA NA ($175,200) 0.5% 

This measure, not utilized in any of the plans, assumes the use of 85/15% mix of 
ethanol/gasoline (E85) in 15 trucks. Flex fuel versions of truck models are currently available. 
The implementation date of 20 llallows the phasing in of;:I?;is measure as units are retired. This 
measure is coordinated with the tifr~acement strategfEs~jhe list of the units included in this 

strategy is p i ~ rovided in the table bel' w. J~ ?{f ~~ ::I 4"1' ·T~ ?::> 
•<l ~· ~· ;,;: r5+ ' 0 

~ 2~c.Est~/ ld 'MP8'~%!!' "''fot81~on~ 15 ;I 

Description 
Miles/Year 

Ethanol (gals) Gasoline (gals) 

Ford F150 1998 3,000 14 214 182 32 

Ford F250 2002 9,250 14 661 562 99 

Ford F250 1997 9,250 13 712 605 107 

GMC C250 1997 9,250 16 578 491 87 

Ford Ranger 2005 9,250 12 771 655 116 

GMC C250 1997 7,250 16 453 385 68 

Ford F250 1996 7,250 13 558 474 84 

Chevy 2500 1989 7,250 14 518 440 78 

Dodge Ram 1500 2001 7,250 15 483 411 73 

Dodge Ram 1500 2001 7,250 15 483 411 73 

Ford F350 2003 7,250 12 604 514 91 

GMC C250 1997 9,250 14 661 562 99 

Ford F350 1998 9,250 12 771 655 116 

Ford F1501998 9,250 14 661 562 99 

Ford Ranger 2004 9,250 14 661 562 99 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. The maximum adjusted 
measure score for any of the 22 City of Sonoma measures is 117. The minimum score for any of 
the 22 measures is 44. The average score ofal122 measures is 69. The median score is 66. 

Selection Evaluation (6=favorable, 3= neutral, O=not favorable) 

Weighting 1 5 4 4 2 2 3 3 Adjusted 
Measure 

Financial 
Resolution of 

Public Employee Community Energy Cost Score 
Measure 

Description Cost Existing GHG Impact Score 
Metrics 

Problem 
Visibility Impact Impact Stabilization 

Ethanol 5.4 0.0 2.0 2.3 4.0 2.0 3.0 0.0 19 44 

Climate Protection Campaign 65 Sonoma County Energy Watch 

90



City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

20- Commute 

lmplem. Net Capital 
O&M Annual Annual 

Simple Net Present %of Total Measure Description Incremental Cost C02 IRR 
Date Cost 

Cost Savings Reduction 
Payback Value GHG 

Measure 22 Commute 2009 $0 $22,500 $0 33,273 NA NA ($421 ,235) 0.6% 

The general assumptions of a transit demand management (TDM) program are based on the 
documented cost and impact of successful programs prov:j~ed in published case studies. This 
analysis assumes a minimal inves l $22.5k r~r ye,~-;~~ulting in an impact of 25% on the 

~~=~~~~l~~~~~o~~ ~~1 ;~~6o.~n ... p-~~"~I~r.~.~.~~~~-·.}~i_, a.:tEsr.s .•. ~~.·."· ~ ·;~n:r!~s;=~~ ~;::!~~~ 
vi ,··;;?"' J .~ it 1 \ •'Cl J 

programs is provided in the appendices:··Furtller''study· is~·recommended to allow a more 
aggressive analysis of commute program impacts. 

The table below provides the comprehensive evaluation of this measure. This analysis assigns 
values between 0 and 6 for eight important aspects of the measures. T The maximum adjusted 
measure score for any of the 22 City of Sonoma measures is 117. The minimum score for any of 
the 20 measures is 44. The average score of all20 measures is 69. The median score is 66. 

Selection Evaluation (higher value= favorable, lower= not favorable) 

Weighting 1 5 4 4 2 2 3 3 Adjusted 
Resolution Measure 

Measure Financial Public Employee Community Energy Cost Score Description Cost of Existing GHG Impact Score Metrics 
Problem 

Visibility Impact Impact Stabilization 

Commute 3.00 -3.00 3.00 3.18 3.00 2.00 0.00 0.00 11.18 22.73 
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6.0 Summary and Conclusions 

The GHG emissions reduction of 20% by 2010 can be achieved by a number of paths 
documented in this report. Each path, or Action Plan, is comprised of up to 16 individual 
measures and each is evaluated for the financial, cost, and the other benefits they contribute to 
the overall strategy. The analysis model underpinning these results will be available for 
incorporating new information and technologies as they come available, as well as truing the 
analysis with monitoring data. The comprehensive approach to addressing this goal allows the 
City to meet a number of related goals, including improving the long term financial health of 
Sonoma , addressing the maintenance demands of aging equipment, and providing the 
public demonstration of in th r~~hly visible challenge of greenhouse 
gas emissions reduction. 

7.0 Appendices 
I 

7.1 Basis for 2000 GHG Inventory 
7.2 Action Plan Evaluations 
7.3 Vehicle Lists 
7.4 Fleet Fuel Cost Trend 
7.5 Carbon Credits 
7.6 Electric Vehicles 
7.7 Commute Programs 
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7.1 Basis for 2000 GHG Inventory 

Greenhouse Gas Inventory 
Source: GHG Inventory Report, City of Sonoma, September 2003, Gary Albright, Intern for Cily of Sonoma 

Gasoline eC02 
kWh Therms Energy Cost (gals/yr) Diesel (tons) 

Buildings 
City Hall 98,383 0 14,266 24.1 
Court House 821 821 5.1 
Carnegie Library Bldg 56,087 0 8,133 13.7 
Firestation 0~f.i;i94 711 7,295 15.5 
Police Station fJ;f253 Z+;z>~ 1,294 26,996 51.3 
Police Radio Station 

~0 ,~g' ;) f"''~ 0.0 
Laundry Room 0.4 

< ;_ ~'1 

Corporate Yard 2()082 li'' <>1 ,ce/2;Jlp2 4.9 
Olsen Park Jl~g J1i $;; { .:126 0.2 
Nathanson Creek Park 

;'3£?,07 
0.0 

I Total I 398,149 I 2,891 I 60,623 115.2 

Streetlights 
Traffic Light 0 0 0 0.0 
The Plaza 399,731 0 57,961 97.7 
Parking Lot 1,570 0 228 0.4 
Arnold Field 0 0 0 0.0 
Mise Light 0 0 0 0.0 

I Total 401,301 0 58,189 98.1 

Water/Sewer 
Booster Pump 28,637 0 4,152 7.0 
Pump#1 21,714 0 3,149 5.3 
Pump#6 14,129 0 2,049 3.5 
Pump#4 5,328 0 773 1.3 
Pump#3 4,276 0 620 1.0 
Irrigation 1,392 0 202 0.3 
Pump #5 1,196 0 173 0.3 
Hertenstein Park 344 0 50 0.1 
Carter Park 48 0 7 0.0 
Madera Park 0 0 0 0.0 
Pump#2 0 0 0 0.0 
Buildings and Parks 119,255 0 17,292 29.2 

I Total 196,319 0 28,466 48.0 

Commute 
Gasoline and Diesel 42,417 12,768 86 133.1 

I Total 42,417 12,768 86 133.1 

Fleet 
Nat Gas Vehicles 0.0 
Gasoline 59,010 17,882 185.2 
Diesel 28,999 8,788 92.1 

I Total 88,009 17,882 8,788 277.3 

Waste 
Paper Products -6.5 
Food Waste 2.0 
Plant Debris -6.5 
Wood/Textiles -2.0 

I Total -13.0 

Grand Total 995,769 2,891 277,703 30,650 8,873 658.7 
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7.2 Action Plan Evaluations 
The GHG Emission Reduction Action Plans involve more than C02e reduction and cash flow. 
There are critical concerns that should be factored into the decision making process. These 
include the financial metrics of internal rate of return (IRR) and net present value (NPV) used to 
evaluate the worthiness of the investment; the cost of implementing the measure, some measures 
come with a large price tag which will challenge liquidity; the degree to which the plan resolves 
existing problems, such as old, high maintenance air conditioning units; the visibility of the 
measures to the public, for example the photovoltaic systems are a physical example of actions 
taken the city and communicate action and commitment to the community. Other key 
considerations include the employee impacts of new equipment or procedures, which may 
gener~te internal opposition; .a?d~the,~~act on the va?tabi,lity of future energy costs and the 
associated budgetary vulnerability,~ ) V) T'} , ~~, L, 
Each measure and the plans as a ~~~~~i~J ~t{:u~&~~~ J~~~ fo!lJwing considerations: 

• Measure Capital Cost: 
• Financial Metrics (IRR and NPV) 
• Resolution of Existing Problems 
• GHG Impact 
• Public Visibility 
• Employee Impact 
• Community Impact 
• Energy Cost Stabilization 

Table 8 below provides the evaluation results for each measure by individual criteria. The 
individual scores for each category (cost, financial metrics, etc) are summed to provide an 
overall score for that measure. While this table provides important information to be considered 
when selecting measures, the scores are advisory only. A relatively low score does not preclude 
a measure, nor should a high score guarantee inclusion of the measure in the Action Plans. 
There will always be additional considerations that are not reflected in the Selection Evaluation 
process. The "adjusted measure score" is a feature under development which will allow the 
weighting of the criteria. 
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Selection Evaluation (higher value= favorable, lower= not favorable) 

Weighting 1 5 4 4 2 2 3 3 Adjusted 
Measure 

Resolution Score 
Measure 

Description Cost 
Financial 

of Existing GHG Impact 
Public Employee Community Energy Cost Score 

Metrics 
Problem 

Visibility Impact Impact Stabilization 

Measure 1 Cily Hall HP Replacement 2.88 3.00 4.00 1.40 4.00 1.00 1.00 3.09 20.37 61.74 

Measure 2 
City Hall Programmable 2.98 3.00 5.00 0.27 3.00 2.00 0.00 0.57 16.83 50.79 

Thermostats 

Measure 3 
Carnegie and Visitor Cntr 2.99 3.00 5.00 0.17 3.00 0.00 0.00 0.35 14.51 45.71 

Prog. Thermostats 

Measure 4 Lighting Retrofit 2.92 3.00 2.00 1.39 3.00 -1.00 1.00 2.91 15.22 47.20 

Measure 5 
Streetlighting HPS to LED 0.00 1.27 3.00 2.82 3.00 0.00 0.00 6.00 16.08 53.59 

A 

Measure 6 
Streetlighting HPS to LED 

0.00 ''3:~~ 2.82 4.()? 
<)ll) f-1 0.00 6.00 16.08 53.59 

B 

Pump Measures 1 
-3.' ~~0-~ 

·s• if 
121 3.0~ •; lo.oo 11.21 Measure 7 

(5 units) 
0.00 o.8o:y-.•'' i: 

0.00 1.67 5.47 

Measure B 
Pump Measures 2 1.21 -3lL I /'S:~o ·- > •. };~\.,.;· ! 1J 3.o6'•• ~b,oo 0.00 1.46 6.36 11.35 

(3 units) 

Measure 9 
Pump Measures 3 

1.81 -2.92 3.00 0.54 3.00 0.00 0.00 1.14 6.57 10.79 (2 units) 

Measure 10 PV6 150 kW -CRESS 3.00 3.00 3.00 6.00 6.00 0.00 0.00 6.00 27.00 84.00 

Measure 11 PV1-30kWac -0.56 -3.00 3.00 1.74 6.00 0.00 0.00 4.00 11.18 27.40 

Measure 12 PV3-60kWac -3.00 -3.00 3.00 5.22 6.00 0.00 0.00 6.00 14.22 44.89 

Measure 13 PV4- 200kWac -3.00 -3.00 3.00 6.00 6.00 0.00 0.00 6.00 15.00 48.00 

Measure 14 
PV2 Suppying 100% Wtr -3.00 -3.00 3.00 2.31 6.00 0.00 0.00 6.00 11.31 33.22 

&Wste energy cost 

Measure 15 
PV2 Suppying 100% 

-3.00 -3.00 3.00 6.00 6.00 0.00 0.00 6.00 15.00 48.00 
Streetllghtlng Energy Cost 

Measure 16 
PV2 Suppying 100%, Fleet 2.68 -3.00 3.00 0.06 6.00 0.00 0.00 0.15 8.89 12.37 

Electric Energy Cost 

Measure 17 
Vehicle Replacement 

2.85 3.00 3.00 1.40 6.00 -1.00 0.00 1.58 16.82 50.16 
Strategy 1 

Measure 18 
Vehicle Replacement -0.88 2.50 2.00 6.00 6.00 -2.00 0.00 6.00 19.62 69.62 

Strategy 2 (aggressive) 

Measure 19 Biodiesel 850 2.79 -3.00 2.00 6.00 4.00 -1.00 0.00 0.00 10.79 25.79 

Measure 20 Commute 3.00 -3.00 3.00 3.18 3.00 2.00 0.00 0.00 11.18 22.73 

Table 8: Measure List and Evaluations 

* Scoring: Higher Score= More Favorable 
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The table below compiles the scoring for each measure included in each plan and yields a 
relative score for each metric and plan. An aggregating algorithm has been applied to the 
measure scores to accommodate the different evaluation scoring methodologies for the metrics. 
This explains the different range of scores for the plans (Table 9) as compared to the individual 
measures (Table 8). As with the previous table, a higher score indicate more a more favorable 
evaluation for that metric or plan. 

Plan Cumulative Scoring 

Metric I Plan A B c D E 

Cost ~6. 16.3 20.t¢~ll 17.1 9.9 
jj2 I~\ 

-~ IJ ~ 'j I[):;: I:J:l_;; ?""\ ""' Financial Metrics -5.3 -11.2 
i~ 

Resolution of .de ""-
.,., i?ZY._- ' ~s/ 

Existing Problem 
6.6 15.4 18.0 16.7 20.7 

GHG Impact 9.4 12.1 14.0 14.1 20.3 

Public Visibility 6.6 10.6 12.5 11.0 14.5 

Employee Impact 0.0 4.0 2.0 2.0 0.0 

Community Impact 0.0 4.0 4.0 4.0 4.0 

Energy Cost 
9.2 9.5 10.4 10.0 14.1 

Stabilization 

Total 21.8 37.2 46.4 69.6 72.2 

Table 9: Evaluation Matrix 

This analysis is intended to provide an overview of the effectiveness of each plan. While it 
should encourage a more comprehensive review of the cost/benefits of each strategy, these 
quantitative results are based on subjective judgments and are advisory only. They should be 
only one consideration in the selection of the most appropriate plan for the City of Sonoma. 
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City of Sonoma Greenhouse Gas Emissions Reduction Action Plan 2.22.08 

7.3 Vehicle Lists 
Vehicle Data Included In Measure 

Vehide 
Dept. Make Year Model Status Year Fuel Type MPG Miles/Year F3-CNG F4-New1 F7-New2 F2-B20 F5-850 F6-Ethnl No. 

1 BLDG Ford 1998 F150 active gasoline 14 3000 no no yes no no yes 

2 GEN OPS Ford 2001 F250 active gasoline 13 3000 no no yes no no no 
3 FIRE Pierce 1994 Pumper active diesel 8 9250 no no no yes yes no 
4 FIRE Pierce 1994 Pumper active diesel 8 9250 no no no yes yes no 
5 FIRE Pierce 1985 Ladder active diesel 6 9250 no no no yes yes no 
6 EMS Ford 1997 Explorer active gasoline 14 9250 no yes yes no no no 
7 EMS Ford 2002 F250 active gasoline 14 9250 no no yes no no yes 

8 EMS Ford 2001 Explorer active gasoline 14 9250 no yes yes no no no 

9 EMS Ford 2001 Ambulance ""' p:active~c~ gasoline 12 925Q,( l'tl i0 no no no no no 

10 EMS Ford 1998 Ambulance active b'aasolil \ /1~ ~~~ llk no no no no no 

11 EMS Ford' 1999 Ambulance active ~~qas~)l fe • 1 .• 12_"~' Ia no no no no no 
12 EMS Ford 2002 Ambulance active f{ I;Jgas~! fe ~~{2 1 _92~oj Ia no no no no no 

./ 

gas&!tr~ 't2;v' •7' 9250'~ i~ 13 EMS Ford 2002 Ambulance actiVe no no no no no 

14 EMS Ford 2004 Ambulance active gasoline 12 9250 no no no no no no 
15 EMS Ford 2005 Ambulance active gasoline 12 9250 no no no no no no 
16 POLICE Ford 1997 Taurus Inactive gasoline 18 NA no no no no no no 

17 POLICE Ford 2001 Crn Vic Inactive gasoline 15 NA no no no no no no 

18 POLICE Ford 2001 ern Vic Inactive gasoline 15 NA no no no no no no 

19 POLICE Ford 2001 Ranger Inactive gasoline 14 NA no no no no no no 
20 POLICE Ford 2002 Taurus inactive gasoline 18 NA no no no no no no 
21 POLICE Ford 2003 ern Vic Inactive gasoline 15 NA no no no no no no 
22 POLICE Ford 2003 ern Vic inactive gasoline 15 NA no no no no no no 
23 POLICE Ford 2003 ern Vic inactive gasoline 15 NA no no no no no no 
24 POLICE Ford 2005 Taurus inactive gasoline 18 NA no no no no no no 
25 POLICE Ford 2005 ern Vic inactive gasoline 15 NA no no no no no no 
26 CEMETERY Ford 1997 F250 active gasoline 13 9250 no no yes no no yes 

27 CEMETERY GMC 1997 C250 active gasoline 16 9250 no no yes no no yes 

28 CEMETERY Ford 1989 F700 active gasoline 12 9250 no no no no no no 
29 CEMETERY Deere 1998 Backhoe active diesel 1 600 no no no yes yes no 
30 CEMETERY Ford 2004 Dump active diesel 12 9250 no no no yes yes no 
31 CEMETERY Ford 2003 Utility active gasoline 12 9250 no no no no no no 
32 CEMETERY Ford 2005 Ranger active gasoline 12 9250 no no yes no no yes 

33 CEMETERY Ford 2005 Dump active diesel 12 9250 no no no yes yes no 
34 GAXTAX Ford 2000 Sweeper active diesel 12 15000 no no no yes yes no 

35 PW GMC 1997 C250 active gasoline 16 7250 no no yes no no yes 

36 PW Ford 1996 F250 active gasoline 13 7250 no no yes no no yes 

37 PW Ford 1997 1 Ton active gasoline 12 7250 no no no no no no 
38 PW Chevy 1989 2500 active gasoline 14 7250 no no no no no yes 

39 PW Dodge 2001 Ram 1500 active gasoline 15 7250 no no yes no no yes 

40 PW Dodge 2001 Ram 1500 active gasoline 15 7250 no no yes no no yes 

41 PW Ford 2003 F350 active gasoline 12 7250 no no no no no yes 

42 WATER Ford 2002 F350 active diesel 12 9250 no no no yes yes no 

43 WATER GMC 1997 C250 active gasoline 14 9250 no no yes no no yes 

44 WATER Ford 1998 F350 active gasoltne 12 9250 no no no no no yes 

45 WATER Ford 1992 F700 active diesel 12 9250 no no no yes yes no 
46 WATER Ford 1998 F150 active gasoline 14 9250 no no yes no no yes 

47 WATER Ford 2004 Ranger active gasoline 14 9250 no no yes no no yes 
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7.4 Vehicle Fuel Cost Trends 

Petrofuel Price Trends and Future 
Jim Housman, PE (retired) 

11/19/07 

There are a number of factors that contribute to the cost of gasoline at the pump. According to 
the U.S. Energy Information Agency (EIA) the price of gasoline can be broken down as follows: 

Crude Oil: :;xcccc-;, 

Refining (including additiv~s) ·~ 
Distribution and Marketin~,tl )J 
Taxes: J:L~.s::S"' 

It should be clear from the attached graph that the major factor driving gasoline prices is the 
price of crude oil. There have been two distinct issues driving the price of crude in the past five 
years, geo-political issues and geological issues. 

The geo-political issues driving oil prices are primarily the declining value of the dollar, the 
rapid growth in demand, primarily in Asia, and the economic uncertainty caused by military 
conflict. An additional geo-political factor is the shift in oil resources from the control 
(primarily) of privately owned multinational oil companies to being owned and managed by 
national oil companies. The motivation of shareholder owned companies is largely short term 
profits, driving the producers to produce the maximum amount of oil in the shortest time. 
National oil companies, while depending on oil revenue for investment capital, may be 
motivated to invest a significant portion of their income in non-oil related programs decreasing 
their ability to increase production as existing oil fields decline. Oil can also be used as a 
diplomatic tool, punishing enemies and rewarding friends. Short term decisions made by 
national oil companies for political reasons may have long term economic effects on oil using 
societies. 

Geologically the oil industry is shifting from an environment where a relatively small number of 
oil fields are each producing very large quantities of oil to one where a very large number of oil 
fields are each producing a relatively small amount of oil. For example twenty years ago there 
were 15 oil fields in the world producing over one million banels per day. Today there are only 
four, and at least one of those fields (Cantarell in Mexico) is in significant decline. Two thirds of 
the fields in the oil producing nations in the world are in decline. Not a single field discovered in 
the past ten years is capable of producing a million barrels per day. (reference 4) 

In 1987, after the oil industry recovered from the turmoil caused by the Iran revolution, the price 
of gasoline in the United States averaged under 70 cents per gallon. In that same year the spot 
price of crude oil (the price quoted in the news) was about $13.40. In November of2007 those 
prices were $3.40 for gasoline in California and $83.03 for crude oil. 

In planning for future energy costs we can extrapolate these numbers to estimate gasoline cost in 
2008 and future years. 
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In the simplest terms the cost of gasoline has grown, on average, at about 8% a year over the past 
twenty years. However if we look at just the past five years, from 2002 to 2007, the price of 
gasoline has escalated more like 17% each year. In 2012 the difference between those growth 
rates will be the difference between gasoline at $5.00 per gallon or $7.45 per gallon. Given the 
political and geological issues faced by the oil industry it would be prudent to assume that oil 
prices will continue their upward momentum. 

PRICES 2000 THRU NOV 07 
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Sources: 

1. http://publications.uu.se/abstract.xsql?dbid=7625 

2.http://tonto.eia.doe.gov/dnav/pet/pet pri wco k w.htm 

3.http://tonto.eia.doe.gov/dnav/pet/pet pri gnd a epmO pte cpgal w.htm 

4. http://tonto.eia.doe.gov/oog/info/gdu/gasdiesel.asp 

5. http://www.simmonsco-intl.com/files/giantoilfields.pdf 
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7.5 Carbon Credits 
Carbon Offsets/Green Tags 
Prepared by Peter Spencer 

The David Suzuki Organization defines a carbon offset as "an emission reduction credit from 
another organization's project that results in less carbon dioxide or other greenhouse gases in the 
atmosphere than would otherwise occur. Carbon offsets are typically measured in tons of C02-
equivalents (or 'C02e') and are bought and sold through a number of international brokers, 
online retailers, and trading platforms." 
http://www.davidsuzuki.org/Climate Change/What You Can Do/carbon offsets.asp 

The carbon offset is a generic term for all types of purchasable GHG reduction programs sold in 
the market. For example, C02 emissions can be offset by paying a group to plant trees anywhere 
in the world. The green tag, a subset of carbon offsets, is specific to electricity generation. To 
offset C02 emissions with a green tag, a purchase is made which supports renewable electricity 
generation and consumption somewhere else. That green-generated electricity becomes part of 
the total pool of power and thereby reduces emissions from overall electricity production. 

Individuals and organizations can purchase carbon offsets to reduce climate impacts from their 
activities. When carbon emissions are too difficult or costly to avoid, it's possible to pay 
someone else to reduce GHG. Dozens of companies, both commercial and nonprofit, offer a 
variety of offset types and prices. 

The most common type of offset involves trees, either reforestation or avoided deforestation. 
Other common offsets are renewable energy and energy conservation projects. Prices for 
offsets/green tags vary widely from $3.56 to $30.00 per metric ton. (See survey in appendix) 
These prices are low compared to many other mitigation measures. 

Renewable energy offsets, sold as green tags, fund wind, solar, biomass, and biodiesel projects 
worldwide. For every megawatt of power produced by a renewable source, one green tag is 
issued to the producer. The green tags can be sold to raise profits from renewable energy 
generation thus making it more competitive in the market. Energy conservation offsets often 
involve purchasing a GHG emission allowance from a company on the Chicago Climate 
Exchange. This "retires" the allowance preventing others from purchasing it to emit GHG. 

Verification and accounting systems for offsets differ and there are currently no accepted 
standards. There is a wide variation of GHG baseline calculations for activities and also {or the 
calculations of GHG reductions from projects. However, many providers make a good effort to 
ensure their product's value and provide documentation. The Green-e program is the most 
accepted certification program and referenced by the EPA. (http://www.green-e.orgO 

Arguments in favor of Carbon Offsets: 

• Supports growth of the renewable energy industry 
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• Compensates for GHG emissions which are too difficult or costly to avoid 
• Lowers cost of GHG reductions 
• Provides a market-based system for GHG reduction 
• Can benefit poor countries with investments 
• Positive PR for organizations that reduce emissions 
• Raises awareness and encourages public policy changes 

Sources of supportive information: 

An excellent resource for consumers with ratings for top providers: 
A Consumer's Guide to Retail Offset Providers 
Clean Air-Cool Planet: 
http://www .cleanair-coolplanet. ofg4~onsumersGuidetoCarlJon0ffsets. pdf 

EP 1 description of varim;s green ~trch;~~;t/~ 11~ f1~
3

, 
Gmde to Purchasmg gmde for G~een£JPowe:.:,. · ~~;/.,~) . ·"'····" .,~/ 
Environmental Protection Agency: 
http://www.epa.gov/greenpower/pd£'purchasing guide for web.pdf 

Realistic assessment supportive of offsets with large number of links: 
How the Retail Carbon Offsets Market Can Further Global Warming Mitigation Goals 
EM Market Insights: 
http:/ I conserveonline.org/workspaces/ climate. change/ carbonmarkets/em going carbon neutral.p 
df 

Arguments against Carbon Offsets: 

Trees: 
• Trees store carbon, but don't reduce total biological carbon brought to the earth's surface 

in fossil fuels 
• Planting releases carbon from the soil 
• An unrealistic amount of trees would need to be planted to be effective 
• Most projects are planting monocultures causing ecosystem problems 
• Predicting the carbon performance of trees is not possible 
• Increasingly challenged by scientists as unsuccessful strategy 

All methods: 
• Don't address the fundamental problem of emissions 
• Makes it easy to avoid measures reducing emissions 
• Removes money from local economy 
• Poor accountability 
• No proof that there is an overall improvement in the climate with offset system 
• Short-term solution with little direct benefit to offset purchasing organization 
• May ignore local problems such as air pollution or need for more power plants 
• Questionable future of unregulated and unproven strategies in new offset industry 
• Doesn't create lasting benefit for organization 
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Ecobusinesslinks.com Carbon Offset Survey 
Carbon Offset Price Non- Projects Types Project Offset Product Certification/ 

Provider IUS$/Metric profit Choice Tv pes Verification 
AtmosCiear $3.56a- No Methane No Car, Home Environmental Resources Trust 
Climate Club $25.00 

us 
Carbonfund.org $4.30b- 5.50 Yes Renewables, Effi Yes Home, Car, Green-e, Chicago Climate 
us ciency, Air, Events, Exchange, Environmental 

Reforestation Business Resources Trust 
e-BiueHorizons $5.00 No Renewables, No Home, Car, Chicago Climate Exchange, 
us Reforestation Air Environmental Resources Trust 

TerraQass $7.35°- No Renewables, No Car, Air, Green-e, Chicago Climate 
us 11.00 Efficiency Events, Exchange, Center for Resource 

Business Solutions 

DriveNeutral.org $7.50 & up Yes Efficiency No Car Chicago Climate Exchange 
us 
Native Energ~ $13.20 No Renewables Yes Home, Car, Green-e 
us !~- ?·-c·::~ Ajr;'E:'{Jnts, 

iBusine~s 
The $14.00-18.00 Nd RenewafJF 

IHY 
·siislrie1l's;' KPMG, Edinburgh Centre for 

·--1 
Rbme, ~&ar, CarbonNeutral 

J~ 
Efficiency. Carbon Management, Independent 

ComQan~ Reforestatio'n A.lr, Ev/;~ts Advisory Committee 
UK -~:_,_.:f)::/ "'"lL js:cL_ t:~y 

Climate Friend!~ $16.00-19.00 No Renewables No Home, Car, Office of the Renewable Energy 
Aus Air, Regulator, NSW Government, 

Business Ernst & Young. 

Sustainable $18.00 Yes Renewables No Air, Car, See Myclimate 
travel Home, 
International Hotel 

US, Switzerland 

Bonneville $29.00 Yes Renewables No Home, Air, Green-e 
Environmental Business, 
Foundation Event 

us 
M~climate $30.00 Yes Renewables No Air, Events, Designated Operational Entity 
Switzerland Business 

Global Cool £20.00 Yes Renewables, No n/a COM 
UK ($39.48) Efficiency 

Services for which independent product certification or verification information not available 
Carbon Offset Price Non- Projects Types Project Offset Product Certification/ 

Provider (US$/Metric profit Choice Types 
ton C02) Verification 

DrivingGreen $8.00 No Renewables No Car, Air, n/a 
Ireland Events 
Solar Electric $10.00 Yes Renewables No External n/a 
Light Fund Calculators 

us 
Carbon Clear $17.00 No Reforestation No Home, Car, n/a 

Air, Babies 
UK 

a: Atmos Clear- Low price for 25 Ton option at $89 

b: Carbonfund.org- Low price for ZeroCarbon tags option: 18 Ton+ 5 Ton match, pay $99 for $23 Ton 

c: Terrapass- Low price when purchasing 204 metric ton of carbon offsets for $1,499.95 

1. Offset Types: There are hundreds of potential offset types. We have limited our survey to just the most common. 

2. Verification: "n/a" means we were unable to determine a third-party verification body. The projects may, however, be verified. 

3. Choice: refers to whether customers may choose between project types and/or specific projects. 

4. Price: prices change and exchange rates fluctuate. The data listed was first gathered from the respective websites July 21, 2006 

5. Other offset providers may exist. This survey provides a cross section of the industry, projects may be added or removed over time. 

6. Some information may be incomplete or has changed. We wefcome updates. 

Sources of Offset critical information: 

The most complete, well-written analysis of climate science and offsets: Carbon 
Trading: A Critical Conversation on Climate Change, Privatization and Power 
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Dag Hammarskjold Centre: 
http://www.dhf.uu.se/pdffiler/DD2006 48 carbon trading/carbon trading web.pdf 

Excellent analysis from a sustainability perspective: 
The International Challenge of Climate Change 
United Kingdom, Environmental Audit Committee: 
http://www.defra.gov:uk/environrnent/climatechange/pubs/eac/pdf/cc-govres.pdf 

Scientific paper explaining why reforestation won't help climate change: 
Planting trees will not cancel out climate change: 
Nature: 
http://www.scidev.net/pdffiles/nature/nature04486.pdf 

In-depth assessment of trading systems and their limitations: 

s.htrnl 

Is the US Experience with Pollution Markets Really an Argument for Global Carbon 
Trading? 
McGill International Journal of Sustainable Development, Law and Policy, fall2005: 
http://www.fem.org/media/documents/document 3657 3658.pdf 

Good short summary of why offsets don't work: 
Carbon 'offset' - no magic solution to 'neutralize' fossil fuel emissions 
Forests and the European Union Resource Network: 
http://www.fem.org/media!documents/document 884 885.pdf 

Strong short letter opposing carbon trading: 
We must reduce fossil fuel use, not trade carbon: 
Financial Times: 
http://www. fem.org/media/ documents/ document 3 634 3 63 5 .pdf 
(Source: http://www.ecobusinesslinks.com/carbon offset wind credits carbon reduction.htm) 

For the most complete and up to date list of green tag products and marketers, visit the Green 
Power Network, part of the U.S. Dept of Energy, Energy Efficiency and Renewable Energy 
Office. 

http://www.eere.energy.gov/greenpower/markets/certificates.shtrnl?page=O 

For a detailed report on the status of green power marketing, check out the following publication 
from the National Renewable Energy Laboratory: 

http://www. eere. energy. gov I greenpower/resources/pdfs/ 40904.pdf 
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7.6 Electric Vehicles 

Electric Vehicle Current Status 
Jim Housman, P.E. (retired) 
May 7, 2007 

Battery powered electric vehicles pose opportunities for cost savings and enhanced convenience 
in an increasing number of applications where their unique properties can be used to advantage. 
While gasoline as a motor fuel has significantly higher energy density and lower cost per unit of 
energy, when the overall "well-to-wheel efficiencies of electrical power are taken into account it 
can be advantageous to operate electrical vehicles in place of their gasoline or diesel 
counterparts. ~~ 

. cs~~-. .• / . .. ····. r~ 
The .majority of electri.c vehi~les a{Jilabl~J6~hy; rr~t~c1%ru ·.· . ybrids, a:e ~lassified as 
"Nei~hborhood Electric Vehicles"~~Jr)i ~~e~~:~I1~he1~f. ~~5cles ~re .hmited to a to~ speed of 
25 miles per hour and are only pertl11'fleu onopubhctoa:Cls"Wtth speed hmitS below 35 miles per 
hour. They have minimal requirements for lighting and passenger protection in keeping with 
their low speed nature. Some of the larger manufacturers of NEVs are listed on the following 
web site: 

http://www .eere.energy.gov/afd c/afv/elec vehicles. html 

In a recent study (200 1) the Department of Energy 24 evaluated the performance of 348 NEV s 
operated in 15 automotive fleets. The fleets included in the study belonged to military, 
commercial, municipal, rental and transportation organizations. The NEV s were found to be 
successful replacements for gasoline powered vehicles in most circumstances. Success was 
indicated by satisfied users, improved economy and reliability of the vehicles. 

The study did find some areas where improvements could be made. Higher speed capability and 
improved range were listed as desirable. In addition users would have liked improved passenger 
protection, including solid doors and roll down windows. Both were lacking in the majority of 
the fleet vehicles. While the study found that 91% of the vehicles had operated without 
problems there were some reliability issues. Fourteen vehicles had battery packs replaced, Five 
had problems with switches and four controllers were replaced. 

By a large majority the study found that fleet owners were satisfied with the performance of their 
vehicles. Some were used only on public roads, some were never used on public roads and some 
were used under both circumstances. Specific uses included police work, material handling, 
towing, personnel transportation and community shopping uses. 

A large market currently exists for this type of vehicle permitting competitive pricing. The most 
sophisticated of the NEV s retail in the $10 to $15 thousand dollar range. At the higher end of 
this range will be found vehicles with features and styling that compare favorably with 
conventional automobiles but lacking only the gasoline engine performance. The simplest and 
least expensive NEV s, resembling golf carts can be purchased for less than $5000. Used but 

24 http://avt.inel.gov/pdf/nev/nevstudy.pdf 
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functional vehicles are generally available under $1000.25 Because ofthe simplicity of the 
electric power train vehicle maintenance costs are a fraction of that required for gasoline or 
diesel engines. There is no oil to change, no sparkplugs, filters or coolant issues. The light 
weight of most electrical vehicles also means that brakes, tires and suspension components are 
very durable. 

Currently one of the most conventional appearing NEV s is the Zenn. While still relying on 
traditional lead-acid battery technology the Toronto Canada based company has created an 
unusually sophisticated NEV using a small urban vehicle built in France and converted in 
Canada to electric power. Because of the volume production already in place with the basic car 
(originally diesel powered) Zenn has managed to price the vehicle just above the "golf cart" 
market while delivering a vehicle with both the style and convenience of a small gasoline 

powered vehicle. ·~···.·.·.~ •.. "ZE >,·.·.•· .. · ..... ·• ..• · ·•· .. · .. ·· .. · ·.·... . .·.· .. ··.r.·'"'?··. ~~ 'f' . ... ~L it 
The majority ofNEVs currently orithe mt~).f~flfs~}~Fq~bg)fthat has ~ot changed significantly 
for the past half century. They us~!~~ael~l~,_atte~~~tn~lmqlg,rs and s1mple control systems. A 
new regime of electrical vehicles are appearing in the market in the very near future, most likely 
prompted by the rapidly increasing price of fossil fuels and the increased awareness of 
Americans that our access to fossil fuels is becoming precarious. One of these new electrical 
vehicles, the Tesla roadster, is a technological showcase in the form of a high performance sports 
car. Another, the Phoenix SUT (sport utility truck), also uses state-of-the-art technology in a 
practical utility vehicle. 

Both vehicles use sophisticated AC motors, Lithium ion batteries, heat pump HV AC systems, 
regenerative braking and computerized control systems. Both are advertising operating ranges of 
over 100 miles on a single charge and, based on the battery technology, charge times of under 3 0 
minutes should be expected. Early test data on both vehicles describe performance equal to 
comparable gasoline powered vehicles. In the case of the Tesla roadster that means acceleration 
to 60 miles per hour in less than 6 seconds and a top speed of 130 miles per hour.26 The Phoenix 
SUT boasts a 1000 pound payload, 90 mile per hour top speed and 60 mile an hour in less than 
10 seconds 

While these vehicles are especially designed for specific audiences they represent logical entry 
points for new technologies into an existing, mature, market. The Tesla roadster is aimed at the 
wealthy car enthusiast who is willing to pay above market price for the uniqueness of an electric 
powered performance car. The Phoenix is marketed to fleet purchasers who value their 
environmental image above the short term ownership cost. Success in these two markets will 
work as both test beds for these technologies in real operating environments and as bootstrapping 
operations to bring down the cost of these technologies as production volumes increase. 

For the past one hundred years battery technology has been the limiting factor in keeping electric 
powered vehicles from competing with fossil fuel powered vehicles. For most of this time the 
only practical battery technology for use in electric cars was the same lead-acid battery used for 
starting power in conventional automobiles. The combination ofhigh weight, slow re-charging, 
and low energy density prevented the development of electric vehicles even moderately 
competitive with liquid fueled vehicles. In the late 1990s electric car and hybrid-electric car 

25 http://www.eaaev.org/eaalinks.html 

26 http://www.teslamotors.com/ 
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developers began investigating the advances made in battery technology for use in pmtable 
computers and other electronic devices. 

The first of these technologies evaluated for vehicle use was the Nickel-Metal Hydride battery. 
This battery was promising enough to be used in the second generation EVI electric car 
developed by General Motors for compliance with the proposed California Zero Emissions 
Standard. While not significantly lighter than the lead-acid battery it replaced, the increased 
energy-to-size ratio allowed for a significantly increased range for the EVI. 

Since that time electric car enthusiasts have turned their attention to the Lithium ion battery. 
These batteries have both significantly better energy-to-weight and energy-to-volume 
characteristics. Early versions of these batteries were sensitive to high discharge rates and to 
certain manufacturing defects whic;}:hi~~~lted in a numberpf~tires occurring in portable 
~omputers using this technology. ~}nee 'f t" .~h~~gx~fiiJ-._W~ cathode ma~erial, I?a~ufacturing 
Improvements and the developme~' of e~~l. ·~· c~~t,I;~l ~~thora~. hav~ potentiall_Y ehmmated the 
problem. As a result a new wave~~~_fu:usi~ f~~b~P~ty~~Jcles IS developmg. Both the 
high performance Tesla Roadster sports car and the Phoenix Sport Utility Trucks (SUT) are 
designed around the latest versions of the Lithium ion battery.27 

Phoenix Motorcars plans to sell approximately 500 Sport Utility Trucks in 2007 to selected fleet 
operators. One such operator is Pacific Gas and Electric, the northern California utility 
company. Phoenix plans to begin selling to individual users in 2008 and estimates that it will 
sell6000 vehicles in that year. Pricing for the 2008 model year should be in the $40 to $50 
thousand range. 4 First shipments of the Tesla Roadster are scheduled for August 2007. 

Technological changes are appearing rapidly. Recently EEStor, a Texas company has 
announced a breakthrough battery/ultra-capacitor system that may leapfrog the Lithium ion 
battery technology with improved storage capacity, discharge rate and cost. Zenn motorcars has 
signed an exclusive agreement with EEStor to provide storage systems for their next generation 
of electric vehicles28

. Regardless of the success of such efforts it is an indication of a growing 
interest in non-fossil fueled power systems. 

For short distance, light load applications electric powered vehicles are the right choice for a 
large number of applications. The long charging times needed by lead-acid batteries limit the 
application of these vehicles to under fifty miles per day in most cases. For those fleet 
applications that can justify the high first cost Phoenix Motorcars SUTs are a practical vehicle 
available this year. With the rapid changes taking place in battery, motor and motor controller 
technologies look for increased choices in the zero emission vehicle market. 

Further Reading 

The GMEVI: 
http ://www.thejaffes.org/rory/ev 1/ev l.pdf 

27 http:/ I en. wikipedia. org/wiki/ Altaimano 

28 http://www. technologyreview.com/Biztech/ 18086/page 11 
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The French postal service plans to order 10,000 electric vehicles: 
http://www .auto bloggreen.com/2007 /04/18/the-french-postal-service-plans-to-order-1 0-000-
electric-vehicle/ 

Nissan and NEC to produce electric-car batteries: 
http:/ /www.detnews.com/apps/pbcs.dll/article? AID=/20070413/UPDATE/704130433/1148/rss2 
5 

Electric car batteries might serve as reservoirs of green power?: 
http://www.edn.com/index.asp?layout=blog&blog id=1470000147&blog post id=l170007917 

Specs on Altair nano battery: 
http://www.altaimano.com/documents/NanoSafe Datasheet.pdf 

Johnson Controls reveals new hybrid-electric car batteries: 
http:/ /wistechnology.com/article.php?id= 148 5 

Altairnano lithium ion battery system: 
http://www.azonano.com/news.asp?newsiD=1967 

Safety of lithium ion batteries: 
http://www.technologyreview.com/read article.aspx?id=17250&ch=biztech 

Lithium ion battery improvements: 
http://www. technologyreview.com/read article.aspx?id= 163 84&ch=biztech 
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7.7 Commute Programs 

Commute Programs: Examples of Success 
6/17/07 
Jim Housman, PE 

The United States of America consumes 9.2 million barrels of gasoline every day, approximately 
25% of all the gasoline consumed in the world.29 Yet the United States contains only 4.5% of 
the world's population. We drive bigger vehicles and we drive them farther each year than any 
other society. We have the cheapest gasoline of any nation that imports more petroleum than it 
exports (excepting China and Thailand)30

. Americans are used to using their cars for virtually 
100% of their transportation nee~.:k~'Y,~ have built our c~ti~~' and even our small towns, around 
the assumpt~on that ev~ryone who!~f'ants',to ~~a~~her~!~1~~~rive. Our driving has been cheap 

and convement. But m recent y · rs th··· ~9 li .. ~.: ... ~.· .. ·. s b·.e··.· . .r. .• ? .... ".~.·.:·.·'.1·.· to·:.•.•.;[:U· .... ~~.;·v····el. ~s our. homes hav~ ?ecome 
farther away from our workplac A:~a~Jtu~ ~~~!, t9: I~ll?f 01~ has mcreased dnvmg has 
become more and more expens Cl more Irksome~· A.nd m spite of spectacular efforts to 
reduce pollution our driving has continued to be a major factor in environmental degradation. 

Slowly over time these factors have been at the root of a change in behavior that is taking place 
all over the continent. In all 50 states, and in Canada, programs are arising to limit the number of 
automobiles on the road during peak driving hours. A number of states have established 
transportation demand management (TDM) legislation to reduce public road usage. In addition, 
local governments have established regional traffic mitigation programs to assist local employers 
in encouraging their workforce to stop driving to work alone. Often these programs enable 
groups of employers to share incentives and facilities to enhance the commuter experience while 
reducing costs for both employer and employee. California has no state wide traffic mitigation 
program, however the recently passed AB 1431 (Vehicle Greenhouse Gas Emissions) will almost 
certainly address the effects of commuting on greenhouse gases. 

The US Department of Transportation has created a program dubbed "Best Workplaces for 
Commuters" (BWC) to acknowledge those employers that have done the most to make alternate 
commute options work the best for their employees. As of June 2007 the site has over 1,400 
employers listed as meeting the department's stringent standard for inclusion on the list. 
Typically to win acknowledgement employers must provide emergency ride home capabilities 
for transit and car/van pool commuters, provide some kind of subsidy or support for those not 
driving to work alone and commit to having 14% of employees participate in the program within 
18 months. In addition to the BWC program the Internal Revenue Service permits employers to 
pay for certain commute benefits with pre-tax dollars, saving money for both employers and 
employees. 31 

29 http://www.eia.doe.gov/neic/quickfacts/quickoil.html 

30 http://europe.theoildrum.com/node/2653 

31 http://www.bwc.gov/ 
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Commute programs exist at the federal, state, county and jobsite levels because they work. In a 
survey funded by the US Department of Transportation (DOT) in 2004 found that well designed 
commute programs reduced vehicle trips by an average of 15.3%.32 That kind ofreduction pays 
off. It pays off in savings to the employer, government at all levels and the employee. 

Most employers are probably so accustomed to providing parking spaces for employees that it is 
not considered to be a real cost of doing business. Yet some employers must set aside more land 
for parking than is used for generating income. The Victoria (B.C.) Transport Policy Institute 
estimated in 2000 that parking lot construction costs can vary between $1500 (US) and $1900 
(US) per space. That cost is in addition to the value of the unimproved land. When parking 
structures become necessary per space costs can exceed $9000 per space. In addition there are 
annual maintenance costs.33 One estimate of the value to U.S. employers of this unproductive 
land placed the rental value nation~id~5l;~ over 35 billion ~oll,j=tTs. 34 

~~I Z¥~', < . .... ·••·· . ·. ·.• 1l . Ji 
DOT e_stim~tes that c_urr~nt freevtJy coj~11fo~;~st;~F~~bd one-quarter million ~ollars per 
lane-mile with a contmumg cost 18[":~gRt g,Ue p~~~t J~t th,~1amount for annual mamtenance. 
While this cost is not apparent directly to the taxpayer it is there and as more roadways are 
constructed to accommodate peak traffic loads for commuters both the capital costs of 
construction and the annual maintenance costs are an increasing burden on taxpayers and on the 
local officials who must negotiate to fmd the funds. 35 

Commute costs to employees is more than the obvious. A UC Berkeley study in 1990 indicated 
that the average Bay Area one-way commute distance increased between 1980 and 1990 from 
10.6 miles to 11.8 and the average duration from 27.7 minutes to 29.0 minutes. Over a 50 week 
working year that amounts to 5900 miles per year and 242 hours on the road. With per-mile 
driving costs approaching 50 cents employees are spending almost $3000 per year just to get to 
work. Since employers do not pay for the time that commuters sit in their cars in heavy traffic it 
is the individual worker whose time is wasted crawling through traffic. According to the Texas 
Transportation Institute California commuters who have recently moved to a metropolitan area 
spend, on average, 250 hours per year in commuter traffic. 

There are great success stories in communities developing programs to reduce vehicle miles 
traveled (VMT). Boulder, Colorado has a program called Ride Arrangers that reports having 
saved 28 million VMT in 2006. Ride Arrangers has 6,000 people in their carpool database, 380 
people vanpooling with a waiting list to fill10 more vans. There are 4,000 "teleworkers" and 
11,000 families emolled in the "schoolpool" database. In the annual Bilce to Work Day in 2006 
there were 20,000 participants. 36 

32 Mitigating Traffic Congestion; Association for Commuter Transportation; PO Box 15542, Washington, DC 
20003-0542;2004 
33 Todd Litman; Parking Management Strategies, Evaluation and Planning; Victoria Transport Policy Institute; 2006 
34 http:/ /72.14.253 .1 04/ search? q=cache: biyCdgRbNHQJ :www. commuterchoice. gov /pdf/ sanfran!bwc-present­
sfa.ppt+sonoma+best+workplaces&hl=en&ct=clnk&cd=2&gl=us&lr=lang_ en 

35 http://www.publicpurpose.com/hwy-f)r$.htm 
36 Linda Dow lin, Denver TDM Manager; personal communication; 6/11/07 
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In the Bay area Contra Costa county reports that their SchoolPool program has reduced VMT by 
4 million miles in 20028

. The San Mateo County Commute Alternatives Program has mailed 
80,000 Commuter Checks to employees of3,200 employers in the county since 1991.37 C2HM 
Hill reports a 115,000 mile reduction in VMT in 2002 at a single worksite in Denver. In Seattle 
the University of Washington estimates that the UPASS program has eliminated 91 million 
vehicle trips since it was established in 19914

. These examples show that in a large variety of 
environments and over long periods of time employers, employees, taxpayers and the 
environment are benefiting from well designed commute programs. 

Today, more than ever in the past, it makes sense to create programs allowing commuters to get 
out of their cars and find more appropriate ways to get to and from work. The ability of the 
modem passenger vehicle to take us anywhere we want, when we want is at its least beneficial 
when we are traveling the same p~!]J.cats,jhe same time offi}ia~ over many months and years. The 
rising cost of oper~tion, the increa~fng ti1~e ~R~B-t,~Rr?~~is'f~ly and th~ anger and frustration so 
often conne~ted WI~h present day o~mm~'fu&:M.Tillj?~tm~e to~et worse m the future. We cannot 
pave the entrre natiOn to enable ey~ryJ~¢fs~.RGo (UrJ:,~~;e~\Z~l~~ly where ever they want to go at 
any time of day. It follows that community leaders in every American community should be 
emulating the examples of those communities that have gained so much by instituting these 
programs. 

3 7 http://www. smccap. org/index.j sp 
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Examples of Successful Programs 

Program name location Demographics 

Up ass U. ofWashington 39,000 students 

School Pool Contra Costa Cty, CA 157,000 students 

Transportation Options Aspen, CO 

TNTf!MA Lake Tahoe Basin 

15,000 residents 

56,000 residents, 
large tourist influx 

VanpooiProgram Bal Harbour Village, FL 3309 pop. 

~:~~~~5Transportation AJexandria, VA 

~~~~m~il! Telewori< & Denvar, CO 

Georgia Power 
Smart ride 

Transit Plan 

Johns Manvi!letbp 

Nike TRAC Program 

Overtake Christian 
Church tbp 

Simmons College tbp 

S·wedishMedical 
Centertbp 
Texas Children's 
Hospital tbp 

King County TOO 

Atlanta, GA 

Hennepin County, MN 

Denver, CO 

Beaverton, OR 

Redmond, Wash 

Boston, MA 

Seatt!e,WA 

Houston, TX 

Seatt!e,WA 

Acardia Northwest Inc. Seattle 

na 

na 

5,500 employees 

13,000 county 
employees 
est. 400 empl Denver 
only 

5,000 employees 

109 employees 

740 faculty & staff 

758 staff&dr 

758 staff & dr 

metro Seattle 

118 employees 

GO Boulder Boulder, CO County employees 

I 
Commute Alternatives San Mateo CA county City and surrounding 
Program ' area 

Go Green Vancouver BC 906,000 pop 

Smart Commute 
Program 

em 

RideS elutions 

1 Employee Commute 
t Program 

Travel Reduction 
Program 

Westchester County, NY 

Redmond Wash 

Mid-Ohio Regional 
Planning Comm. 

PaloMo 

23,500 pop 

11countiesaround 
Columbus, OH 

Greater Tucson area 486669 

4,000 state 
Capital Ride share Phoenix, fl.I. employees plus 50 

I companies. 
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5.0% 

7.0% 6.0% 

15.0% 2.0% 

0.5% 

10.0% 

26.0% 

19.0% 2.0% 

10.0% 

% of Transit Population Partici 1athu 

Control 
($) 

Transit Car!V.-.u Gu~r<Jn. Tele Work Bicycle/ 

JhlS.S Parking HR~;!;e ~0~~~~~~~ week Shuttle Walk 
Other 

Yes Uni'll. 

No County 

Yes Blanket 

No Go>1 

Yes Go>1 

Yes Corp 

3.0% 8.0% 0.5% No 16.5% Corp 

20.0% Yes 33.0% Corp 

15.0% 8.0% Yes 40.0% Blanket 

44.0% 0.5% Yes 45.0% Corp 

5.0% 5.0% 2.0% Prizes Yes 22.0% Corp 

1.0% 12.0% 8.0% 1.0% No 48.0% Corp 

27.0% 32.0% Yes 59.0% Corp 

23.0% 2.0% Yes 46.0% Corp 

10.0% Yes 20.0% Corp 

car share No Blanket 

No Corp 

4100 bikers, 
walkers, No Blanket 
transit riders 

Yes Blanket 

No Blanket 

No Blanket 

Yes Blanket 

No Blanket 

No Blanket 

No Blanket 

No Blanket 

No Blanket 
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Outdoor Lighting 

CA2020 1: Increase Energy 

Adopt outdoor lighting standards to reduce electricity consumption above and beyond the 

requirements of AB 1109. Replace a certain percentage of incandescent outdoor lighting with 

light-emitting diode (LED) bulbs by 2020. ' 

Implementation mechanisms will be chosen by each jurisdiction and may include developing a new 

ordinance requiring LED outdoor lighting for new development and/or providing incentives for bulb 

replacement in existing fixtures . 

Each jurisdiction will adopt a goal for the percent of outdoor lighting to be replaced with high efficiency 

LEDs, between 20% and 80% . 

1. Energy consumption 

2. Energy savings 

3. The number of LED outdoor lights installed/sold 

Climate Action 2020 and Beyond 
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Shade-Tree Planting 

1 

45 

Expand on current urban tree planting policies and programs to establish a shade tree planting \ 

goal for each jurisdiction to help reduce building energy use. The communities already ~ave 
different tree planting programs that vary by location. Urban tree planting (sometimes called 

"urban forestry") also increases carbon sequestration by adding additional biomass, although this 

benefit is not quantified. 

Implementation mechanisms may include: 
• Establishing goals and funding sources for new trees planted on city/County property 

• Implementing a requirement to account for trees removed and planted as part of new construction 

• Requiring new development to plant shade trees (e.g., a certain number of new trees per dwelling 

unit, new resident, square footage of building, or size of lot) 
• Providing rebates for the purchase of new trees and education about the benefits of shade trees and 

tree care for residents. 

Each jurisdiction will adopt a goal for the number of new trees planted by 2020, between 50 and 1,000. 

1. Energy consumption 

2. Energy savings 

3. The number of trees planted 

Climate Action 2020 and Beyond 
Sonoma County Regional Climate Action Plan 
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Solar in New Residential Development 

2: Increase 

248 

Implement a requirement to install solar energy systems on new residential buildings to increase \ 

local renewable energy generation. Under this measure, the jurisdictions will also endourage or 

require solar installations on as many new multi-family developments as feasible. 

This could be implemented through discretionary approvals and permitting for new projects. This 

program may also include streamlined permitting, providing information to homeowners for low-interest 

financing, assisting homeowners in purchasing solar photovoltaics through low-interest loans or 

property tax assessments, requiring that new development provide for solar access and build solar-ready 

features into buildings, and establishing guidelines for solar development. The jurisdictions m-ay 

encourage solar installation by forming partnerships with Sonoma Clean Power, Pacific Gas & Electric 

Company (PG&E), and other private sector resources, or other solar lease or power purchase agreement 

(PPA) companies. The communities would be responsible for implementing this measure through 

coordination with relevant entities, such as PG&E, PPA companies, and solar financing organizations. 

The actual market penetration rates that each jurisdiction will achieve will likely be influenced by how 

the community implements this measure. For example, adopting an ordinance to require solar in all new 

housing would result in a 100% participation rate. Alternatively, a jurisdiction may rely on voluntary solar 

installation using the technical resources, funding sources, and financing options discussed above. In 

this approach, participation rates would increase to the extent that funding is available, most likely 

resulting in less than a 100% participation rate. 

Each jurisdiction will adopt a goal for the percentage of new homes installing solar by 2020, between 8% 

and 100%. 

1. The number of residential photovoltaic (PV) installations 

2. PV electric generation capacity 

3. Actual PV electric generation 

Climate Action 2020 and Beyond 3-38 
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Solar in Existing Residen 2-l2 

2 Increase 

lncentivize solar energy installation on existing residential buildings to increase renewable energy 

generation . 

This could be implemented through the permitting process for major remodels and through incentives 

for existing homes. The jurisdictions could require solar installation on all existing homes that undergo 

major remodels. This program may also include streamlined permitting, providing information to 

homeowners for low-interest financing, assisting homeowners in purchasing solar photovoltaics through 

low-interest loans or property tax assessments, and establishing guidelines for solar development. Funds 

may be provided through the Property Assessed Clean Energy (PACE) Financing Marketplace options 

available through the County of Sonoma. The jurisdictions may encourage solar installation by forming 

partnerships with PG&E and other private sector funding sources including Sun Run, SolarCity, or other 

solar lease or PPA companies. The jurisdictions would be responsible for implementing this measure 

through coordination with relevant entities, such as PG&E, PPA companies, and solar financing 

organizations . 

Measure 

Each jurisdiction will adopt a goal for the percentage of existing homes installing solar by 2020, between 

2% and 15% . 

1. The number of PV installations on existing homes 

2. PV electric generation capacity 

3. Actual PV electric generation 
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Solar New Nonresidential Developments 

Increase 

Implement a requirement to install solar energy systems on new nonresidential development to 
\ 

increase local renewable energy generation. Under this measure, the jurisdictions will encourage 

or require solar installations on as many new nonresidential developments as feasible. 

This could be implemented through discretionary approvals and permitting for new projects. This 

program may also include streamlined permitting, providing information to developers for low-interest 

financing, assisting developers in purchasing solar photovoltaics through low-interest loans or property 

tax assessments, requiring that new development provide for solar access and build solar-ready features 

into buildings, and establishing guidelines for solar development. The jurisdictions may encourage solar 

installation by forming partnerships with Sonoma Clean Power, PG&E and other private sector funding 

sources, or other solar lease or PPA companies. The communities would be responsible for implementing 

this measure through coordination with relevant entities, such as PG&E, PPA companies, and solar 

financing organizations. The actual market penetration rates that each community will achieve will likely 

be influenced by how the jurisdiction implements this measure. For example, adopting an ordinance to 

require solar in all new nonresidential development would result in a 100% participation rate. 

Alternatively, an ordinance with building-size thresholds, such as an ordinance that requires solar only 

for buildings greater than a certain square footage, would result in a lower participation rate. 

Each community will adopt a goal for the percentage of new nonresidential projects installing solar by 

2020, between 2% and 75%. 

1. The number of nonresidential PV installations 

2. PV electric generation capacity 

3. Actual PV electric generation 

Climate Action 2020 and Beyond 
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Buildings 

lncentivize solar energy installation for existing nonresidential buildings to increase renewable 

energy generation . 

This measure could be implemented through discretionary approvals and permitting for existing projects 

as well as incentives for nonresidential buildings outside the permitting process. The jurisdictions can 

require all existing buildings that undergo major remodels or renovations to install solar. This program 

may also include streamlined permitting, providing information to developers for low-interest financing, 

assisting developers in purchasing solar photovoltaics through low-interest loans or property tax 

assessments, and establishing guidelines for solar development. Funds may be provided through the 

Property Assessed Clean Energy (PACE) Financing Marketplace available through the County of Sonoma .. 

The jurisdictions may encourage solar installation by forming partnerships with PG&E and other private 

sector funding sources including Sun Run, SolarCity, or other solar lease or PPA companies. The 

communities would be responsible for implementing this measure through coordination with relevant 

entities, such as PG&E, PPA companies, and solar financing organizations . 

Each jurisdiction will adopt a goal for the percentage of existing nonresidential buildings installing solar 

by 2020, between 2% and 25% . 

1. The number of nonresidential PV installations 

2. PV electric generation capacity 

3. Actual PV electric generation 
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Development Centers along Transit 
Corridors 

CA2020 

\ 
The jurisdictions would focus new residential and commercial development in their city centers 

and along existing and planned transit corridors. Mixed-use development (such as residential use 

above commercial uses) in such locations would improve the diversity of nearby land uses and 

facilitate easier access to retail and commercial destinations. Improving the jobs/housing balance 

would also facilitate access to work destinations. Development adjacent to transit centers and 

along active transit corridors (commonly called transit-oriented development or TOD) would 

increase the amount of trips that can be completed via transit instead of personal vehicles . 

The jurisdictions will develop appropriate tools for cities and urbanized unincorporated areas to 

encourage mixed-use, infill, TOD, and economic development intended to serve local residents. The 

primary method will be through updated General Plans and Specific Plans and associated land use 

designations and site zoning. Policies could include updating zoning codes and improving transit and 

shuttle service in areas targeted for mixed-use development as well as supporting economic 

development geared toward local residents to reduce travel for goods and services. The communities 

would promote and apply existing policies and incentives to further encourage mixed-use, infill, and 

TOD. Potential incentives could include reduced parking requirements, reductions in building and permit 

fees, density increases, and other related items . 

Each community will set a goal for percentage of new development that results in mixed use, between 

15% and 70%; reduces VMT by 4% to 19% . 

1. The percentage of growth resulting in mixed-use development 

2. VMT by transportation mode 

3. Transportation mode share percentages 

4. Gasoline/diesel fuel usage/sales 
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Increase Transit Accessibility 

4: Travel 

per year 

Encourage all new residential projects consisting of 25 units or more to be located within 0.5 mile 

of a transit node, shuttle service, or bus route with regularly scheduled, daily service. Consider \ 

requirements such as reduced parking, unbundled parking, subsidized public transporl:ation 

passes, or ride-matching programs, based on site-specific review. 

Each jurisdiction will identify potential areas for TOD and prepare policies and incentives to encourage 

development near high-quality transit service. Strategies include encouraging TOD in updated General 

Plans, Specific Plans, and zoning codes, and developing new ordinances requiring transit accessibility. 

Potential incentives could also include reduced parking requirements, reductions in building and permit 

fees, density increases, and other related items. The communities may also work with the RCPA/Sonoma 

County Transportation Authority (SCTA) and transit agencies on this measure. 

Reduce communitywide VMT by 0.4% to 5% by encouraging residential development near transit. 

1. The percentage of growth resulting in 25+ unit residential development located 0.5 mile from a 

transit station 

2. VMT by transportation mode 

3. Transportation mode share percentages 

4. Gasoline/diesel fuel usage/sales 
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Supporting Land 

Encourage new development to provide amenities to support transit and other modes of 

transportation, including transit stops, bicycle facilities, good pedestrian networ~s, car-sharing 

locations, and EV charging stations. Support voter-approved urban growth boundaries (UGBs) 

and community separators. Support conservation of lands outside UGBs . 

Each jurisdiction will identify potential areas for TOD and develop policies and incentives to encourage 

development near high-quality transit service. Strategies include encouraging TOD in updated General 

Plans, Specific Plans, and zoning codes, and developing new ordinances requiring transit accessibility . 

Potential incentives could also include reduced parking requirements, reductions in building and permit 

fees, density increases, and other related items. The communities may also work with the RCPA/SCTA 

and transit agencies on this measure. The County is currently preparing a ballot measure to extend voter­

approval protections for Community Separators and is considering additional areas for its community 

separators. The work of the Sonoma County Agricultural Preservation and Open Space District is also 

essential to the focused growth principles adopted by the County and each city by protecting lands 

outside UGBs and within community separators . 

Encourage new development to provide amenities to support transit and other modes, including transit 

stops, bicycle facilities, pedestrian networks, car-sharing, and EV charging 

1. VMT by transportation mode 
2. Transportation mode share percentages 

3. Gasoline/diesel fuel usage/sales 

Climate Action 2020 and Beyond 
Sonoma County Regional Climate Action Plan 

3-45 
July 2016 

RCPA 

121



Affordable Housing Linked to Transit 

4: 

Encourage affordable housing developments to locate near transit corridors, transit hub~, and 

downtown cores. 

Each jurisdiction would develop policies and incentives to encourage affordable housing development 

for cities and urbanized unincorporated county areas. The jurisdictions would draft new ordinances or 

offer incentives encouraging the affordable housing development near transit hubs and city centers. 

Potential incentives could include reduced parking requirements, reductions in building and permit fees, 

increased density, and other related items. The communities may also work with RCPA/SCTA on this 

measure. 

Measure 

Establish a goal for the percentage of housing developments greater than 5 units to be affordable and 

located near transit, between 15% and 23%; reduces VMT by 0.1% to 0.6%. 

1. The percentage of units that will be affordable housing units 

2. VMT by transportation mode 

3. Transportation mode share percentages 

4. Gasoline/diesel fuel usage/sales 
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Supporting Bicycle/Pedestrian Measures 

5: a 

\. 
This measure includes several local actions to support bicycle use and pedestrian travel. 

• Identify bicycle/pedestrian route gaps including improving connections across community 

boundaries. Prioritize funding and construction of routes that close key gaps across 

community boundaries. 

• Encourage implementation of city and County bike/pedestrian master plans. Identify 

common barriers to implementation of current plans. 

• Update municipal codes to require pedestrian and bicycle facilities (if needed). 

• Work with transit agencies to increase bike storage on buses, at bus stops, and at transit hubs 

and ferry terminals. 

• Require bicycle facilities at all park-and-ride lots and transit stations. 

• Consider implementing bike-sharing programs. 

SCTA will work with the cities and county transit agencies to coordinate the identification and 

implementation of cross-jurisdictional bicycle and pedestrian corridor projects. Each jurisdiction will 

update municipal codes and prepare or update their bike/pedestrian master plans, as needed. As 

discussed above, the jurisdictions will need to identify route gaps and coordinate with the County and 

SCTA on routes that are cross-jurisdictional. The bike and pedestrian master plans will outline needed 

improvements and the areas identified for expansion. Communities will also coordinate with transit 

agencies to improve the bike-transit facilities. 

Percentage participation in program. 

1. Number of businesses or employees participating in the program 
2. VMT by transportation mode 
3. Transportation mode share percentages 

4. Gasoline/diesel fuel usage/sales 
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Traffic Calming 

Implement traffic-calming measures in downtown cores, accident hotspot locations, ~ear schools 

and libraries, etc. Project design will include pedestrian/bicycle safety and other traffic-calming 

measures that exceed current jurisdiction requirements. Traffic-calming measures reduce motor 

vehicle speeds and encourage pedestrian and bicycle trips. Specific measures may include: 

marked crosswalks, countdown signal timers, curb extensions, speed tables, raised crosswalks, 

raised intersections, median islands, tight corner radii, roundabouts or mini-circles, on-street 

parking, planter strips with street trees, chicanes/chokers, and others. 

Each jurisdiction will develop a strategy to implement this measure appropriate to its community setting. 

Implementation may include holding public meetings to identify areas of concern for the community, 

conducting traffic studies to determine where traffic calming is needed, and securing funding to 

construct traffic-calming features. Traffic-calming measures can be made a condition of new 

development approvals where appropriate and can be incorporated in General Plans and Specific Plans. 

Jurisdictions will select specific measures to implement based on the issues and characteristics of each 

area. The communities may also work with SCTA. 

Implement traffic-calming measures in downtown core and near schools, yields communitywide VMT 

reduction ofO.l%. 

1. Percentage implementation of traffic-calming measures 

2. VMT by transportation mode 

3. Transportation mode share percentages 

4. Gasoline/diesel fuel usage/sales 
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Supporting Parking Policy Measures 5-L7 

5 a 

GHG Not 

Offer prioritized parking for hybrid/EV cars, carpools, van pools at city-center corrid~>rS, new 

developments, public parking areas, and municipal facilities. Consider amending zoning code to 

require new parking lots to provide prioritized parking for carpools, van pools, hybrids, and EVs, 

and provide charging facilities . 

The jurisdictions will identify supporting parking policy strategies appropriate for their community and 

develop specific policies and guidelines to implement and monitor them. Implementation could include 

new ordinances and/or General Plan policies, zoning code amendments, or incentives encouraging 

prioritized parking requirements for alternatively fueled vehicles or carpools. Potential incentives could 

include tax breaks or deductions, or other rebates. The jurisdictions may also work with RCPA/SCTA. 

Provide priority parking for low emission vehicles, carpools, van pools . 

1. VMT by transportation mode 

2. Transportation mode share percentages 

3. Gasoline/diesel fuel usage/sales 
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Electric Charging Station Program 

7: a Shift 

per year 

) 

Develop local charging stations to support EVs. This measure is in addition to the regional 

Measure 7-Rl. 

The jurisdictions would work with PG&E and SCP to identify grants and other funding sources to help 

finance the installation of charging stations throughout the county. In addition, SCP, ESD (through 

available PACE financing options) and Northern Sonoma County Air Pollution Control District {NSCAPCD) 

would create a package to install and finance charging stations. 

lnstalllOO Levell and II charging stations. 

1. The number of EVs registered 

2. The number of EV charging stations installed 
3. The amount of electricity distributed/sold by the charging stations 

4. The number of Clean Vehicle Rebate Project rebates issued 

5. Gasoline/diesel fuel usage/sales 
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Electrify Construction Equipment 

7: 

386 

Establish a goal for a percentage of construction equipment to use alternative fu~ls or electricity 

in place of diesel and gasoline. Equipment could include electric or hybrid-electric dozers, 

excavators, or loaders, all of which are on the market. Construction equipment powered by other 

alternative fuels, such as compressed natural gas {CNG), is also available. New development 

would be required to provide a construction equipment management plan that meets the local 

community requirements for use of alternatively fueled equipment (including electrical 

equipment) during project construction. 

Each jurisdiction would work in close cooperation with the appropriate air district to draft an ordinance 

and develop outreach programs to be consistent with current air district rules and California 

Environmental Quality Act (CEQA) guidelines. The air district sets air quality related requirements on 

construction vehicles and also provides mitigation options related to construction vehicles through 

Voluntary Emission Reduction Agreement programs that may overlap with this measure. 

This measure could be implemented through discretionary approvals and permitting for new projects. 

Communities could provide incentives for electric and more efficient construction equipment to 

developers and contractors, such as rebates and subsidies and information on financing for this 

equipment. Encourage the use of alternative fuels for construction equipment on site, where feasible, 

such as CNG, liquefied natural gas, propane, or biodiesel. Require a certain percentage of all construction 

equipment on new development projects to be electrically powered as a condition of approval; this could 

be incorporated into the construction contracts. 

Electrify 5% to 10% of construction equipment. 

1. Electric equipment purchases 

2. Construction equipment fuel use 
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Reduce Fossil in Equipment through Efficiency 
or Fuel Switching 

7: Fuels 

This local measure has two elements: First, it is a voluntary measure to support farmers wanting 

to convert equipment to fuels with lower GHG intensity. Second, the City of Petaluma has received 

a grant for a Biomass to Biofuel Project, which is expected to result the quantified reduction. 

Farmers can reduce fossil fuel use in agricultural equipment by converting equipment currently 

using gasoline, diesel, or liquefied petroleum gas to alternative fuels with lower GHG intensity 

(such as natural gas, biofuels, or solar electricity) as feasible, keeping equipment maintained and 

in good working order, replacing old equipment with newer and more efficient equipment, and 

using global positioning systems (GPS) to optimize equipment operation. 

The City of Petaluma has received a grant to partner with the California Energy Commission on a 

project to capture gas released by wastewater solids and food waste generated in the City and 

reuse it for fuel for the City's municipal fleet (transit and waste collection vehicles). 

Encourage farmers to participate in the California Air Resources Board's (ARB) Carl Moyer Program, 

which provides incentives for engines that beat emissions standards. A particular focus may be 

expanding renewable energy use for water pumps and wind machines. The City of Petaluma will 

implement its biofuels project in accordance with the state grant. 

Support owners of agricultural and other off-road equipment in switching to cleaner fuels and keeping 

equipment in good working order; goal of 10% reduction in GHG. The City of Petaluma will implement its 

biofuels project. 

1. Alternative fuel equipment purchases 

2. Equipment fuel use 
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Idling Ordinance 8-L1 

8: 

Limit idling of all commercial vehicles to 3 minutes except as necessary for the loading or 

unloading of cargo within a period not to exceed 30 minutes . 

Each jurisdiction would adopt and implement a new commercial vehicle idling ordinance. The 

communities could also work with RCPA andjor Bay Area Air Quality Management District (BAAQMD) and 

NSCAPCD to implement the ordinance. 

Limiting idling of commercial vehicles to 3 minutes will save 2% of commercial vehicle fuel. 

1. Adoption of idling limit ordinances 

2. Diesel fuel usage/sales 
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Idling Ordinance 

CA2020 8: 

Not 

Limit idling of all commercial vehicles to 3 minutes except as necessary for the loading or 

unloading of cargo within a period not to exceed 30 minutes . 

Each jurisdiction would adopt and implement a new commercial vehicle idling ordinance. The 

communities could also work with RCPA and/or Bay Area Air Quality Management District (BAAQMD) and 

NSCAPCD to implement the ordinance. 

Limiting idling of commercial vehicles to 3 minutes will save 2o/o of commercial vehicle fuel. 

1. Adoption of idling limit ordinances 

2. Diesel fuel usage/sales 
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and Demolition Reuse and Recycling 9-Lt 

3 

\ 
Implement consistent countywide goals for recycling and reuse of construction and demolition 

(C&D) waste. This could follow the Petaluma model, which requires development projects to have 

a Construction Phase Recycling Plan that addresses the reuse and recycling of major waste 

materials, creates a minimum diversion rate for C&D waste on all projects (such as 75%), and 

requires an inventory of usable materials prior to any demolition . 

Each jurisdiction will implement this measure through a C&D ordinance, with assistance from the 

Sonoma County Waste Management Agency (SCWMA). SCWMA or the RCPA could assist by drafting a 

model ordinance for use/adaptation by local jurisdictions . 

Implement consistent countywide goals for C&D waste to establish goal and procedures. Increase C&D 

diversion to 72% to 75% by 2020 . 

1. C&D waste diversion rate 

2. Tonnage of C&D waste sent to landfills 

3. Tonnage of C&D waste recycled 

4. Tonnage of C&D waste com posted 

5. Tonnage of C&D waste diverted to other ends 
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Senate Bill SB X7-7- Water Conservation Act of2009 

11: 

per year 

Meet (or exceed) the state's per-capita water use reduction goal for 2020 as establisheq by SB X7-7 
\: 

(2009). This statute requires urban water agencies throughout California to increase conservation 

to achieve a statewide goal of a 20% reduction in urban per-capita use (compared to nominal 

2005 levels) by December 31, 2020 (referred to as the "20X2020 goal"). Each urban water retailer in 

the county subject to the law has established a 2020 per-capita urban water use target (in terms 

of gallons per capita per day) to meet this goal. Specific per-capita water use reduction goals vary 

by water agency. 

Each urban water retailer in the county subject to the law has established a 2020 per-capita urban water 

use target to meet this goal and is responsible for implementing this measure. The jurisdictions would 

also need to work with the water retailers to implement water-saving measures at the local level. Water 

cutbacks would require the communities to engage and encourage residents and businesses to find ways 

to save water. The jurisdictions will use the Energy Watch partnership and work with SCP and PG&E to 

help implement this measure. The jurisdictions will also encourage "pay as you save" programs for 

energy and water efficiency. 

Measure 

Meet or exceed state goal (20% reduction in per capita use). 

1. Per-capita water use for each water retailer/community 

2. Gallons of water saved 

3. Water consumption 
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Water Conservation 

11: 

252 

Implement a water-reduction target for new development that exceeds the SB X7-7 20% reduction 

target, such as a 30% reduction in water use for each community. To satisfy this goa~, require 

adoption of the Voluntary CALGreen Tier 1 water-efficiency measures for new residential and 

nonresidential construction. CALGreen voluntary measures recommend use of water-efficient 

appliances and plumbing and irrigation systems, as well as more aggressive water savings targets. 

The jurisdictions will update building codes for new buildings to require use of voluntary CALGreen Tier 1 

water-efficiency measures, including: 

• Use of low-water irrigation systems 

• Installation of rainwater systems 

• Installation of water-efficient appliances and plumbing fixtures 

• A 30% to 40% reduction over baseline indoor water use, and a 55% to 60% reduction in outdoor 

potable water use (CALGreen Tier 1 or 2). 

Communities could apply for State Water Resources Control Board grant money for the water-energy 

"standard offer" pilot project. 

Require Voluntary CALGreen Tier 1 water-efficiency measures for 0% to 50% of new residential and 0-

100% of new residential and nonresidential construction. 

1. Gallons of water saved 

2. Water consumption 

3. Energy savings associated with water usage 

4. Total energy consumption associated with water usage 
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Water Conservation for Existing Buildings 

11: Consu 

j, 

Achieve a water-reduction target for existing development that exceeds the SB X7 -7 20% 

reduction target, such as a 30% reduction in water use by implementing a program to retrofit 

existing buildings to achieve higher levels of water efficiency. Encourage existing buildings 

(constructed before 2015) to use voluntary CALGreen Tier 1 water-efficiency measures. 

The jurisdictions could require water conservation upgrades for all existing buildings that undergo major 

remodels or renovations and/or incentivize water-efficiency upgrades outside the permitting process. 

Education and outreach programs will help educate residents and businesses about the importance of water 

efficiency and how to reduce water use. Rebate programs will help promote installation of water-efficient 

plumbing fixtures. The program could include: 

• A Water Audit Program in collaboration with local water purveyors that offer free water audits 
• Development plans to ensure water conservation techniques are used (e.g., rain catchment systems, 

drought tolerant landscape) 
• Requirements for water-efficiency upgrades when permitting renovations or additions of existing 

buildings 
• Use of water conservation pricing (e.g., tiered rate structures) to the extent allowed by law to encourage 

efficient water use 
• Incentives for projects that demonstrate significant water conservation through use of innovative 

technologies 

The jurisdictions will use the Energy Watch partnership and work with SCP and PG&E to help implement this 

measure. The communities will also encourage "pay as you save" programs for energy and water efficiency. 

Measure 

Install water-efficiency measures in 0% to 25% of existing residential and 0% to 50% of existing nonresidential. 

1. Gallons of water saved 

2. Water consumption 

3. Energy savings associated with water usage 

4. Total energy consumption associated with water usage 

Climate Action 2020 and Beyond 
Sonoma County Regional Climate Action Plan 

3-62 
July 2016 

RCPA 
134



Use 

12: Increase 

Establish a goal to replace a certain percentage of potable water used for residential non-potable 

uses (landscaping, toilet flushing, etc.) with greywater. 

Each participating jurisdiction will establish a greywater goal for this measure and will work with water 

providers to assess progress toward the goals. 

Replace 1 o/o to 50% of potable water currently used for non-potable uses with greywater. 

1. Percentage of greywater water used for residential non-potable water uses 

2. Gallons of greywater used 

3. Gallons of potable water saved 

4. Total potable water consumption 
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