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ARB

Air Resource Board

HCTP

Hill Canyon Treatment Plant

Btu

British thermal units

HHW

Household Hazardous Waste

BAS

Building Automation Systems

IPM

Integrated pest management

kWh

Kilowatt hour

MSC

Municipal Service Center

NPS

National Park Service

PPA

Power Purchase Agreement

RTP

Regional Transportation Plan

SCE

Southern California Edison

CalAm
CalWater
Camrosa
CEQA
CaGBN
CPUC

California American Water
Company
California Water Service
Company
Camrosa Water District
California Environmental Quality
Act
California Green Business
Network
California Public Utilities
Commission

CRV

California Refund Value

SCS

Sustainable Communities Strategy

COSCA

Conejo Open Space Conservation
Agency

VCREA

Ventura County Regional Energy
Alliance

CRPD

Conejo Recreation & Park District

kBtu

Thousand British Thermal Units

CVUSD

Conejo Valley Unified School
District

TOT

Thousand Oaks Transit

C&D

Construction and Demolition

TOU

Time-Of-Use

DAR

Dial-A-Ride

UPT

Unlinked Passenger Trips

ECTA

East County Transit Alliance

VRH

Vehicle Revenue Hour

EIS

Energy Information System

VSH

Vehicle Service Hours

EUI

Energy Use Intensity

VSM

Vehicle Service Miles

EPP

Environmental Purchasing Policy

VCTC

Ventura County Transportation
Commission

EV

Electric Vehicle

WM

Waste Management

FOG

Fats, Oils, Grease

ZEV

Zero Emission Vehicles

GHG

Greenhouse Gas

ZNE

Zero Net Energy
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Overview - Planning process, Funding, and GHG inventory
Since 2012, Thousand Oaks residents and businesses have saved almost 4,000 megawatt hours
through energy efficiency projects and programs implemented by investor-owned utilities
(IOUs) and the private sector. Property Assessed Clean Energy (PACE) projects, for example,
have helped reduce energy consumption but the City lacked a strategic plan to explore
potential opportunities for accelerating the deployment of energy efficiency and renewable
energy projects.
Recognizing the need for strategic energy planning in Ventura County, Ventura County Regional
Energy Alliance (VCREA), a Joint Power Authority, applied for Energy Action Strategic Plan Grant
funding on behalf of Ventura County and the cities of Thousand Oaks and Ventura. The Energy
Action Strategic Plan Grant is administered through the California Government Partnership
Energy Efficiency Program. Implemented through collaborations between investor-owned
utilities (IOUs) and local government and state agencies, the goals of this program are to
capture the energy efficiency potential within public buildings and facilities, promote energy
efficiency in the community, and support the development of community-level strategic plans.
These Energy Action Plans (EAPs), then, would lead to enhanced ease of implementation of
projects and programs that reduce energy use, increase energy efficiency, and increase the
adoption of renewable energy while leading to significant energy savings. The City’s CEP may
serve as a regional model for other agencies, will be utilized to fulfill the City Council’s direction
to complete a Climate Action Plan, and will aid the County in meeting its energy and
greenhouse gas (GHG) reduction goals by identifying opportunities for energy conservation in a
manner that is consistent with its cities.
VCREA succeeded in its grant application and received $54,000 to offset Thousand Oaks’ staff
time toward EAP development. Thousand Oaks Sustainability Division staff began working with
VCREA in late 2017 on the technical tasks required to develop the City’s CEP.
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PART I: GHG Inventory
1. Introduction
This Community GHG Emissions Inventory forms the basis for the City’s Climate Action Plan,
which addresses reduction targets, mitigation and adaptation efforts. As such, this inventory
focuses on emission sources and activities over which the local government has significant
influence, either directly through sources, practices, services and regulations, or indirectly
through policies, land use decisions, local building codes, incentives, assistance, outreach and
education.
A Municipal Operations GHG Emissions Inventory is also included in this report, and provides
data on emissions from local government facilities and operations.
Because this is the City’s first complete GHG Inventory Report, data for multiple years (2010 –
2018) are included to the extent that data are available, although the focus is on the most
recent (2018) data. In future, a GHG inventory will be issued annually. 2010 serves as the City’s
baseline year.
The City’s GHG emissions result primarily from two sources – energy use and transportation,
with additional contributions from the decomposition of solid waste and sewage, and from
hydrofluorocarbons (HFCs), which are commonly used as refrigerants. This inventory was
developed under a well-recognized protocol published by ICLEI (International Council for Local
Environmental Initiatives) using the national standards for local-scale accounting of emissions
that contribute to climate change. The citywide inventory utilizes the methodology laid out in
the “U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions”1.
GHG emissions associated with municipal facilities and operations, which comprise a subset of
community emissions, have been calculated according to the “Local Government Operations
Protocol (LGO Protocol)”2. Computations were carried out by Sustainability Division staff using
SEEC-ClearPath (Statewide Energy Efficiency Collaborative’s online tool) for reference and inhouse Excel-based data management tools.

2. Community Protocol Methodology
Five basic emissions-generating activities are included in the Community Inventory:
1. Use of electricity by the community - Power plant emissions associated with generating
electricity used within the City boundary, regardless of where the electricity is
generated.
2. Use of fuel in residential and commercial stationary combustion equipment Combustion emissions associated with fuels used in homes and business (e.g., natural
gas used in boilers and furnaces) within the City. Does not include fuels used for
production of electricity.
1
2

http://icleiusa.org/publications/us-community-protocol/
https://www.theclimateregistry.org/tools-resources/reporting-protocols/local-goverment-operations-protocol/
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3. On-road passenger and freight motor vehicle travel - Emissions associated with
transportation fuels used by on-road passenger and freight motor vehicles
4. Use of energy in potable water and wastewater treatment and distribution - Emissions
associated with energy used in the treatment and delivery of potable water used in the
community and in the collection and treatment of wastewater used in the community,
regardless of the location of the water and wastewater infrastructure.
5. Generation of solid waste by the community - End-of-life emissions (i.e., projected
future methane emissions) associated with disposal of waste generated by members of
the community during the analysis year, regardless of disposal location or method.

3. Community GHG Emissions Calculations
3.1 Electricity use
Monthly and annual community electricity use data (kWh) between 2010 and 2018 were
requested from the city’s utility, Southern California Edison (SCE). The provided data was
aggregated by SCE into Commercial, Industrial and Residential categories to maintain
confidentiality of individual entities. Due to the lack of availability of SCE-specific emission
factors for all years, eGRID factors3 for the City’s subregion (CAMX) (Appendix A) were used for
these together with Global Warming Potentials for each gas (Appendix B) to convert the usage
data into tonnes of CO2e emissions.
3.2 Natural gas use
In 2016, VCREA obtained countywide gas use data from Community Southern California Gas
Company for the years 2010 through 2015. This showed a significant decrease in gas use from
2013 to 2014 (and 2015) for both the County and the City. In particular the City’s reported
single family residential gas use fell by 23%, and total City reported use by 19%. In 2018 City
staff requested data from the Gas Company for the years 2010 through 2018 and received data
for the years 2014 – 2018 only. 2013 and earlier data was “not available”. This begs the
question of the reliability of the data for 2010 through 2013 that had previously been provided
and is inconsistent with the later data. Given the relatively consistent data for years 2014
onwards, these are assumed to be reliable; however, data for the 2010 baseline year and years
2011 – 2013, although reported here, are questionable. Emission factors are taken from the
“U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions.
Appendix C – Built Environment Emissions Activities and Sources”, presented here in Appendix
C.
3.3 Transportation
There are two ways of reporting emissions associated with vehicles: 1) Travel associated with
origin and destination land uses in the community through a demand-based allocation of trips,
or 2) Travel occurring within the jurisdictional boundary of the community. The first of these
methods is recommended under ICLEI’s Community Protocol, with the rationale that local
3

https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid
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governments can influence transportation emissions through land use and urban design regulations
and through transportation infrastructure investments. This is the methodology used in this
inventory using a regional travel demand model implemented by the City’s Metropolitan Planning
Organization (MPO), SCAG (Southern California Association of Governments.

Ascent Environmental was hired by VCREA to run the Ventura County Traffic Model (VCTM) and
generate modeled vehicle miles traveled (VMT) data. The 2018 VCTM model was developed in
a collaborative effort between SCAG and local agencies through Ventura County Transportation
Commission (VCTC) and the Transportation Technical Advisory Committee (TTAC), and replaces
a previous, less sophisticated, version developed in 2009. The new model incorporates SCAG’s
2016 Regional Transportation Plan (Sustainable Communities Strategies) Regional Travel
Demand Model (RTDM) and uses 663 Ventura County zones for trip distribution and mode
choice. Model outputs include VMT broken down by city of origin and city of destination for all
cities within the County and the unincorporated area, VMT for trips originating outside the
County and terminating within, and VMT for trips from within the County to destinations
outside. The allocation of VMT to each city is based on the Regional Transportation Advisory
Committee's (RTAC’s) recommendations to ARB on allocation of VMT to MPOs whereby VMT
from internal trips is attributed at 100 percent, VMT from trips that originate or terminate
within the MPO is discounted by 50 percent, and VMT from “pass-through” trips that do not
originate or terminate in the MPO are excluded4. This method attempts to recognize that an
MPO has more ability to influence distance and mode for a local trip than for an interregional
trip, and has very limited ability to influence a pass-through trip.5
Total countywide VMT is broken down by internal-internal miles, which are attributed at 100%
and internal-external miles, attributed at 50%. Since the SCAG/VCTC model excludes trips north
of Ventura County (SCAG does not include Santa Barbara County), an adjustment is made to
account for trips in and out of the County from the north. Annual miles (daily * 365) for 2010
through 2018 are computed by linear interpolation using the model data for 2012 and 2040.
Using Highway Performance Monitoring System (HPMS) data the breakdown between state
highway system (SHS) miles and local miles in incorporated and unincorporated regions of the
County is generated and used to compute the percentage of total boundary-based VMT
occurring within incorporated and unincorporated areas of the County. This yields an estimate
of 26.4% of County miles travelled within unincorporated areas and 73.6% within cities.
Each city’s share of the total VMT is derived using the modelled mileage tables for 2012 and
2040 (Appendix D). The data for each city is used to compute its internal-internal miles (within
each city) and internal-external miles (miles originating or terminating in each city), and
interpolated linearly for intervening years. Based on the RTAC method (100% of internal-

4

https://www.arb.ca.gov/cc/sb375/staff_report_sb375_targets_update.pdf
This methodology has not necessarily been followed by all MPOs. Instead, most MPOs have included 100 percent
of interregional VMT (excluding pass-through trips) up to their MPO border.
5
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internal trips plus 50% of internal-external trips), VMT attributions are then computed for each
city for each year. For each year, the proportionate share of total miles attributable to each city
is calculated from these data.
For each city a SCAG model apportions VMTs between light-medium vehicles (LM) and heavyduty vehicles (HDT) for each year. For Thousand Oaks these proportions amount to approx.
95.3% (LM) and 4.7% (HDT) with less than 0.5% change between 2010 and 2018. The EMission
FACtors (EMFAC) 2017 model6 developed by CARB further breaks down vehicle miles by vehicle
class for each year for each geographic region. This EMFAC7 database was used to apportion
light-medium vehicle miles into gasoline, diesel and electric vehicle categories, and the heavyduty vehicles into gasoline and diesel. Using EMFAC data, a weighted average of CO2 emissions
per mile was calculated for the vehicle types falling into each of these four categories.
Multiplying this weighted average by the vehicle miles travelled in each category yielded total
CO2 emissions for each of the four categories of vehicle. CH4 and N2O emissions were calculated
using the vehicle miles in each category in conjunction with the mobile combustion CH 4 and
N2O factors (g/mile) from the EPA 2017 inventory8 (Appendix E). CO2e was computed from the
GHG emissions derived for these three gases using the AR4 GWP factors (Appendix B).
3.4 Water
The consumption of water by the community’s residents and businesses has significant GHG
implications since almost all the water used is conveyed some 500 miles from the northern part
of the Sierra Nevada Mountains to Sacramento via the Feather River, across the delta, and
pumped south through the San Joaquin Valley via the State Water Project, 2000 ft over the
Tehachapi mountains and into southern California. Water delivery and treatment in the state
accounts for approx. 8% of California’s electricity use9. In addition, ten times as much energy as
this occurs in water end use, especially water heating (primarily natural gas use), which
accounts for 90% of all energy used by the water sector. Thus, incorporating the relationship
between water consumption and energy consumption in the GHG inventory quantifies the
impact of water conservation measures on emissions’ reductions.
The water system components that are accounted for in this GHG inventory include:
3.4.1.
Water Supply & Conveyance: Pumping to extract water and move it.
3.4.2.
Water Treatment: Pumping and equipment used to provide purification
treatments (e.g. UV disinfection, ozone treatment, membrane filtration, and
chlorination).
3.4.3.
Water Distribution: Pumping used in the local distribution system.
6

https://www.arb.ca.gov/emfac/2017/?_ga=2.92414301.1385679154.1570755369-1398290490.1525214316
https://ww3.arb.ca.gov/msei/downloads/emfac2017_users_guide_final.pdf
8
EPA (2017) Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2015. All values are calculated from
Tables A-104 through A-110.
9
California Public Utilities Commission, Embedded Energy in Water Studies. Study 1: Statewide and Regional
Water-Energy Relationship (prepared by GEI Consultants/Navigant Consulting, Inc., 2010
7
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Supply and conveyance of the City’s water is carried out by Metropolitan Water District of
Southern California (MWD), the regional wholesaler for fourteen cities, eleven municipal water
districts, and one county water authority within Los Angeles, Orange, San Diego, Riverside, San
Bernardino and Ventura counties. MWD owns and operates the Colorado River Aqueduct, and
is the largest contractor to the State Water Project, importing water supplies from northern
California via the 444-mile California Aqueduct. The City’s water is conveyed via this aqueduct.
Water treatment for the City’s imported water is also carried out by MWD at the Jensen
Treatment Plant in Granada Hills, one of the ten largest treatment plants in the world, covering
an area of 125 acres and with a capacity of 750 million gallons a day 10. The Jensen Plant treats
only water from the State Water Project and distributes it to San Fernando Valley, Ventura
County, West Los Angeles, Santa Monica and the Palos Verdes Peninsula. The facility converted
to ozone treatment in 2005 and uses a conventional 5-step process which includes
disinfection11, coagulation12, flocculation13, sedimentation14, and filtration15.
Calleguas Municipal Water District is the MWD customer that purchases water and distributes
it to water agencies within Ventura County. Water is distributed through the Calleguas system
to connection points within each agency’s own network. Generally, the Calleguas supply is
delivered directly from the Jensen plant but Lake Bard, Calleguas’s reservoir, is used when
imported water supplies are curtailed. In this case, Lake Bard Water Filtration Plant
is utilized for water treatment.
Water service in the City is carried out by three different water agencies - the City’s own
municipal supplier, the City of Thousand Oaks, serving 36% of the community, California
American Water Co. (xx%) and California Water Co. (xx%). These agencies serve as the retail
purveyors, selling water directly to residents and businesses.
The GHG footprint from water operations consists of multiple components:
1. Electricity used by MWD to pump water from its source to Jensen Treatment Plant
10

http://www.mwdh2o.com/AboutYourWater/Water-Quality/Pages/default.aspx
Water entering the plant is disinfected using ozone as the primary disinfectant. Chlorine is used as an ozone
back-up disinfectant
12
Chemical coagulants (either alum or ferric chloride and polymer) are injected into the water and mixed with
flash jet mixers
13
The water travels into the mixing and settling basins, where large mechanical mixers (flocculators) gently agitate
the water. This further mixes the water with the coagulant chemicals and allows sufficient time for the larger
suspended particles in the water to bind together and form “floc.”
14
The floc particles, which are heavier than the surrounding water, settle to the bottom of the basin, forming a
layer of material that is later removed.
15
Settled water from the sedimentation basins is treated with a filter aid polymer and enters the filters, which
consist of layers of anthracite coal and sand filter media. The filters remove virtually all of the suspended particles
that did not settle during the sedimentation process.
11
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2. Electricity use, and process emissions if applicable, from the Jensen plant to treat the
City’s water
3. Electricity use, and process emissions if applicable, by Calleguas to deliver and treat
water delivered to the City’s three water purveyors.
4. Electricity used by the City’s three water purveyors for distributing water to homes
through the local network.
Items #1 and 2 have been requested from MWD by Calleguas and the City is awaiting these
data. Item #3 has been provided by Calleguas for years 2018 and 2019 and is presented in this
report. Item #4 is already included in the community energy footprint reported under Section
3.1 (Commercial electricity use)and is therefore not added here in order to avoid doublecounting within the Community GHG Inventory. However, pump electricity use by the City’s
agency is reported separately within the Municipal Inventory (Section 5).
3.5 Wastewater
The City owns and operates its own wastewater treatment plant, the Hill Canyon Treatment
Plant (HCTP), which processes wastewater exclusively for the City of Thousand Oaks (and those
unincorporated areas lying within the larger City boundary). Because the Plant is located within
the City, its energy use (electricity and natural gas) is included in the community data provided
to the City by the utility companies. It is thus not separately included in this Section in order to
avoid double-counting. However, an examination of the energy use by City facilities clearly
demonstrates the significant contribution of this to the overall energy use by City operations.
The GHG emissions presented here are Process emissions resulting from the following sources:
3.5.1.
3.5.2.
3.5.3.
3.5.4.

Nitrification or denitrification
Effluent discharge
Combustion (excluding CO2, which is classified as non-reportable resulting from a
biogenic source)
Incomplete combustion

Emissions are calculated using the methodology defined in the U.S. Community Protocol for
Accounting and Reporting of Greenhouse Gas Emissions, Appendix F - Wastewater and Water
Emission Activities and Sources - Version 1.1, July 201316.
In the wastewater treatment process, nitrogen is removed through nitrification and
denitrification steps, which result in N2O (nitrous oxide) emissions. These emissions are
calculated based on the population served by the wastewater treatment plant, a factor for high
nitrogen loading of industrial or commercial discharge, and an emission factor.

16

http://icleiusa.org/publications/us-community-protocol/
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Conventional wastewater treatment plants are not able to remove all of the nitrogen content in
wastewater, leaving about 10% in the effluent. Trace amounts of N2O are present in effluent,
with most of the nitrogen in other forms. When the nitrogen containing effluent reaches a
natural watershed, indirect N2O emissions occur through side reactions. These emissions are
calculated based on the nitrogen load of the wastewater, an emission factor, and various unit
conversion factors.
Anaerobic digesters are used at HCTP to treat the excess sludges produced by the wastewater
treatment process as well as other organic waste materials such as fats, oils, and grease (FOG)
and food waste. This process produces digester gas, which is then combusted as fuel in an
onsite cogeneration plant producing electric power and heat. Due to fluctuations of digester
gas flow over the course of a day, there is a small portion of digester gas that is flared during
high gas-producing periods. The combustion of digester gas results in CH4 (methane), N2O, and
CO2 emissions. While the CO2 emissions are classified as non-reportable, the CH4 and N2O
emissions are calculated based on digester gas volume, CH4 composition of the digester gas,
emission factors, and various unit conversion factors.
The combustion of digester gas is inherently not 100% complete. This incomplete combustion
results in CH4 emissions, which are calculated based on digester gas volume, CH4 composition of
the digester gas, the destruction efficiency of CH4 , and various unit conversion factors.

3.6 Solid waste
GHG emissions from the disposal of solid waste by the City’s population are calculated using the
methodology defined in the U.S. Community Protocol for Accounting and Reporting of
Greenhouse Gas Emissions, Appendix E: Solid Waste Emission: Activities and Sources, Version
1.1, July 2013 17and included as part of the Community GHG inventory. Emissions are not
included in the Municipal GHG inventory because the City does not own the landfill nor control
its operation. Solid waste emissions come from three sources – 1. the decomposition of biologic
waste in landfills generates methane, carbon dioxide and nitrous oxide in differing proportions
based on the management process (Method SW.4); 2. process emissions associated with
landfilling (Method SW.5); and 3. collection and transportation emissions (Method SW.6).
Landfill emissions are unique among sources of emissions in that the emissions are generated
over long periods of time from the activity that caused them. The calculation method (SW.4)
attributes future landfill gas generation to the inventory year in which the community’s waste
was generated and deposited. Methane emissions are computed by estimating the mass of
each organic component of the waste, multiplying this by its emission factor (mass CH4 per
ton), and summing over all biologic components. The breakdown of the waste composition into
its components was done by applying the results of the California Waste Characterizations; the
17

http://icleiusa.org/publications/us-community-protocol/
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2008 Study data was applied for years 2010 – 2013 and 2014 Study data for 2014 - 2018.
Emission factors were obtained from Appendix E of the U.S. Community Protocol. Application of
these yielded total methane emissions of 0.044 tonnes per ton of solid waste. Since the landfills
used by the community are equipped with landfill gas capture, it is assumed that only about
25% of landfill gas escapes to the atmosphere and that the oxidation rate is 10%. Under these
assumptions and applying the 2007 AR4 Global Warming Potentials, the CO2e emissions for
each year were computed.
Process emissions are a result of powering the equipment which is used in managing the
landfill. Per the USCP it is estimated at 0.011 tonnes CO2e per ton of waste for the Simi Valley
Landfill which utilizes CNG vehicles.
The final component of solid waste-related GHG emissions is the transportation associated with
hauling trash from residents and businesses to the landfill. For CNG hauling vehicles, emissions
are estimated at 0.0001 tonnes CO2e per ton waste per mile. These were computed based on
an average distance of 11 miles from the community to the Simi Valley Landfill.
3.7 HFCs
Hydrofluorocarbons (HFCs) are commonly used as substitutes for chlorofluorocarbons, which
were phased out by international agreement (Montreal Protocol, 1987) as a result of their
ozone depleting potential. HFCs, like the ozone depleting substances they replaced, are potent
greenhouse gases. These substances represent only a small fraction of global GHGs but because
of their potency, their global warming effect is significant and rising. They are primarily used as
refrigerants, aerosols, fire retardants, foams, and solvents, and are emitted into the
atmosphere directly as a result of their application or from leakage. California tracks the
emissions of HFCs, perfluorocarbons (PFCs) and sulfur hexafluoride (SF6) as part of the State’s
GHG Emission Inventory18. For the purposes of estimating the City’s contribution to these high
global warming potential (HGWP) emissions, CARB’s GHG inventory tool was used to query
California’s total emissions for ozone depleting substitutes, and the totals for each year
apportioned based on the proportion of the State’s population living in Thousand Oaks (approx.
0.34%).

4. Community Emissions
In 2018 the relative contributions from each source type are as shown in Figure 1. As can be
seen, almost half emissions (47%) are from transport, 43% from energy use, and the remainder
from solid waste and HFCs.

1818

https://ww3.arb.ca.gov/cc/inventory/data/data.htm
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Electricity
26%

Transportatio
n
47%
Natural Gas
17%

HFCs
7%
Solid Waste
3%

Figure 1. Relative contributions to total community GHG emissions from each source category (2018 data).
Wastewater processing (excl. electricity use) is too small to show (0.1%)

Historically, emissions in the City have fallen since the 2010 baseline year (Figure 2), even
though the population of the City has continued to grow. 2018 total emissions were
approximately 12% below 2010 values. Contributions and trends within each category are
discussed in the following sections.
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Figure 2. Historical total community GHG emissions from each source category (2010 – 2018).

Details of community emissions for 2010 through 2018 are shown in the table below by
category.
Table 1. Computed emissions for 2010 through 2018 broken down by category. 2018 data for HFCs is unavailable
(2017 data is substituted here.)
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(tonnes CO2e)
Electricity
Electricity (Com)
Electricity (Ind)
Electricity (Res)

2010

2011

2012

2013

2014

2015

2016

2017

2018

Commercial
Industrial
Residential
Total

91,598
83,481
102,451
277,530

92,089
84,641
103,079
279,809

98,910
89,893
112,508
301,311

99,205
86,397
110,058
295,660

88,827
75,714
95,969
260,510

88,371
72,027
95,967
256,365

79,094
66,163
85,281
230,538

78,899
64,104
87,276
230,279

77,137
62,539
84,160
223,836

Commercial
Industrial
Residential (SFR)
Residential (MFR)
Total Residential
Total Natural Gas

37,566
932
110,591
24,360
134,951
173,448

37,000
1,228
109,308
24,295
133,603
171,832

36,767
908
100,793
22,818
123,611
161,285

38,131
1,012
104,752
23,260
128,012
167,156

34,963
624
80,282
19,270
99,552
135,139

35,276
604
82,432
19,381
101,813
137,694

36,874
952
88,987
20,371
109,358
147,184

37,733
1,038
90,751
20,302
111,053
149,825

37,958
998
87,037
19,566
106,603
145,559

450,978

451,642

462,597

462,815

395,649

394,059

377,722

380,104

369,395

All HFCs

44,873

48,340

51,680

55,261

58,639

61,232

62,948

64,607

64,607

Landfill emissions

27,232

26,860

27,170

27,533

26,757

28,496

28,186

29,440

25,772

1,147
415,246
33,385
15,557
465,334

1,554
416,017
34,546
14,818
466,935

1,954
410,872
35,566
14,439
462,831

2,147
403,744
36,822
13,704
456,417

2,322
395,787
37,924
13,092
449,125

2,497
388,791
39,399
12,402
443,088

2,641
378,018
40,479
11,750
432,889

2,762
366,908
41,312
11,165
422,147

2,861
355,211
42,235
10,543
410,850

Wastewater (excl. electricity)
796
TOTAL GHG Emissions
989,214

868
994,644

1,016
1,005,293

1,106
1,003,132

1,065
931,235

1,123
927,997

1,124
902,869

891
897,189

933
871,558

Natural Gas
Natural Gas (Com)
Natural Gas (Ind)

Natural Gas (Res)

Total Energy
HFCs
Solid Waste
Transportation
Low-medium diesel
Low-medium gas
Heavy duty diesel
Heavy duty gas
Total on road
Wastewater

4.1. Energy use
Within the energy sector, emissions from residential use of natural gas comprise the largest
component, followed by residential electricity use (Figure 3). Commercial and industrial
electricity use also contribute a substantial fraction of the overall energy emissions with less
contributions from natural gas use in commercial and industrial sectors.

Electricity (Com)
77,137
21%

Natural Gas (Res)
106,603
29%

Natural Gas (Ind)
998
0%

Electricity (Ind)
62,539
17%

Natural Gas (Com)
37,958
10%
Electricity (Res)
84,160
23%

Figure 3. Emissions from energy use (2018 data)
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Historical emissions (Figure 4) indicate a significant drop between 2013 and 2014 for both
electricity and gas. The drop in gas emissions may well be a result of inaccurate usage data for
2010 through 2013 since this shows a 19% drop between 2013 and 2014 that could not be
verified with the Gas Company. The drop in GHG emissions associated with electricity however,
is real and is a result of both reduced use (energy conservation/efficiency) and the change in
the amount of renewable energy on the California grid.
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Electricity (Res)
population

Figure 4. Emissions from energy use (2018 data). Population is shown by black line (RH axis).

Use is shown in Figure 5 which indicates that electricity use in the community has decreased in
all sectors since 2010, with an overall drop of 6.7% and the largest in the industrial sector
(13.3%).
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Figure 5. Historical change in electricity use in the community (kWh).

The emissions per MWh of electricity used fell by 12.6% from 2013 to 2014, and fell again
between 2015 and 2016 by an additional 7.2%. The combination of the decrease in use and the
greening of the grid have resulted in 19.3% reduction in GHG emissions from electricity use
between 2010 and 2018.
4.2. Transportation
The VCTM model outputs for 2012 and 2040, the forecast year, are shown in Appendix D. This
shows that in 2012 approximately three million miles of daily travel originated within the City
and terminated elsewhere, and three million miles of daily travel originated elsewhere and
terminated in the City. In addition approx. 830 thousand miles of daily travel occurred within
the City. Using RTAC’s methodology, the City is “responsible” for a total of 3.87 million daily
miles (half of the internal-external plus all of the internal-internal miles), or roughly 85 miles
per household per day (based on 45,460 households) or 31,065 miles per household per year.
The miles driven in and out of the City are from residents of the City commuting to work
elsewhere and also others commuting into the City to work. One way of reducing commuting
miles would be for more people to both live and work in the City.
Using the methodology described in Section 3.3, between 2010 and 2018 Thousand Oaks is
responsible for approx. 21.5% (declining from 21.7% in 2010 to 21.3% in 2018) of the vehicle
miles travelled that are the “responsibility” of the cities within Ventura County.
This proportional breakdown (Figure 6) is used to divide up the 73.6% of total annual
Countywide VMT for each year (2010 – 2018) between the cities. (The remaining 26.4% of
Countywide VMT is the “responsibility” of the unincorporated County.)
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Simi Valley
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Ventura
13%

Oxnard
19%
Thousand Oaks
21%

Camarillo
10%
Moorpark
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Port Hueneme
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Santa Paula
3%

Fillmore
3%

Figure 6. Each city’s proportion of vehicle miles travelled (2018 model) as a share of the VMT attributable to
incorporated areas of the County.
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Figure 7. Annual miles per capita attributed to each Ventura County city (2018 model data)
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As shown in Figure 7, disregarding Ojai, which has a much higher VMT per capita than all other
cities in the county, Thousand Oaks has relatively vehicle mileage per capita. To reduce the
associated emissions it will be important to reduce miles travelled.

Annual miles (VMT)

Millions

Vehicle miles travelled are broken down by vehicle class as shown in Figure 8 below. Clearly the
bulk of miles driven occur in low to medium sized gasoline vehicles.
1,200
1,000
800
600
400
200
0
2010

2011

Low-medium diesel

2012

2013

2014

Low-medium gas

2015

Heavy duty diesel

2016

2017

Heavy duty gas

2018
electric

Figure 8. Annual VMT in each vehicle class

Associated GHG emissions are broken down by vehicle category as shown in Figures 9 and 10.
Although only 5% of miles are driven by heavy duty vehicles, these vehicles make up 13% of the
City’s transportation GHG emissions. A small but rapidly growing (up by a factor of ten between
2010 and 2018) number of miles are made by electric vehicles.

City of Thousand Oaks

16

Heavy duty
gas
3%
Heavy
duty
diesel
10%

Low-medium
diesel
1%

Low-medium
gas
86%

Figure 9. Breakdown of GHG emissions by vehicle class for 2018 transportation emissions.

Although miles driven increased slightly between 2010 and 2018, GHG emissions have
decreased due to the increased fuel efficiency of vehicles. The following chart shows the
computed emissions, which show a 12% reduction between 2010 and 2018.
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Figure 10. Annual emissions from vehicles driving in and out, or within, Thousand Oaks by year and vehicle type.
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4.3. Water
As of the time of writing, the City has requested but not yet not received energy use or
emissions data from the water agencies serving the area.
4.4. Wastewater
Process emissions for wastewater account for only a small portion (0.1%) of the community’s
overall GHG emissions; however, the energy (not included here) used to treat wastewater is
significant. Contributions from each component of the process is shown in Figure 11.
1,400.00

CO2e emissions (tonnes)

1,200.00

Incomplete combustion

Nitrification or denitrification

Effluent discharge

Combustion (CH4 and N2O only)

1,000.00

800.00

600.00

400.00

200.00

0.00
2010

2011

2012

2013

2014

2015

2016

2017

2018

Figure 11. History and relative contributions of each component of wastewater treatment process GHG
emissions. (Note: Emissions from diesel fuel used for backup generators is too small to be visible here.)

HCTP accepts fats, oils, and grease (FOG) and has in the past also accepted additional food
waste (FW) in order to increase gas production in its anaerobic digesters. The volume of FOG
and FW has fluctuated from year-to-year, resulting in fluctuation of emissions from combustion
and incomplete combustion of digester gas, as seen in Figure 11.
4.5. Solid waste
The majority of the City’s solid waste is disposed of at the Simi Valley Landfill through scheduled
hauler trash service, although materials are sometimes taken to other area landfills when selfhauling, construction and demolition services, or bin rental are used. The origin of all waste is
tracked by the landfill and reported to CalRecycle. Since 2010, the community’s total disposal
has averaged around 100,000 tons per year, with roughly 10% from biosolids.
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Landfill emissions for each year (Figure 12), which dominate total emissions, amount to approx.
a quarter of a tonne CO2e per ton of waste, or roughly 25,000 tonnes per year for the City.
Process emissions, the result of powering the equipment which is used in managing the landfill,
are estimated at 0.011 tonnes CO2e per ton of waste for the Simi Valley Landfill, which utilizes
CNG vehicles. This amounts to a little over 1,000 tonnes CO2e per year for the City’s waste.

Landfill methane emissions

Process emissions

Transportation emissions

Solid waste landfilled (tons)

35,000

120,000

30,000

100,000

25,000

80,000

20,000
60,000
15,000
40,000

10,000

waste amount (tons)

CO2e emissions (tonnes)

Transportation associated with hauling trash from residents’ homes and business locations to
the landfill are estimated at 0.0001 tonnes CO2e per ton waste per mile for the CNG vehicles
used. With an average distance of 11 miles from the community to the Simi Valley Landfill,
these emissions are small (approx. 100 tonnes per year) compared to the other solid waste
emission contributions.
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Figure 12. Amount of landfilled waste from City of Thousand Oaks (2010 – 2018), with associated GHG emissions
(in tonnes of CO2e) arising from decomposition of material (methane), operations at landfill, and collection and
transportation of waste.

4.6.

Hydrofluorocarbons (HFCs)

Use of HFCs across the State has grown over the past decade primarily for refrigeration and air
conditioning.
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Figure 13. HFC emissions attributable to the City. Based on California data, allocated by percent of the State’s
population resident in the City.

The quantity of HFCs used in the State has grown markedly over the past decade (Figure 13).
Principal among these gases are HFC-134a, HFC-125, HFC-143a, HFC-32, and HFC-245fa, which
together account for 98% of the total HFC GHG emissions (Figure 14). These gases are used
predominantly (92%) for refrigeration and air conditioning, with minor application as aerosol
propellants, foams and solvents.
HFC-245fa
3%

HFC-32
5%

HFC-125
36%

HFC-143a
17%

HFC-125
HFC-134a
HFC-143a
HFC-245fa
HFC-32

HFC-134a
38%

Figure 14. Proportion of HFC emissions contributed from each major source gas (2017 data).
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5. Municipal Operations Methodology (LGO Protocol)
The Local Government Operations Protocol was developed in partnership by the California Air
Resources Board (ARB), California Climate Action Registry (CCAR), ICLEI, and The Climate
Registry, and enables local governments to measure and report GHG emissions associated with
government operations in a standardized fashion.
5.1. Emission Scopes
The GHG Protocol categorizes emissions into three “scopes” for accounting and reporting
purposes. Direct sources are referred to as Scope 1 emissions, and indirect sources in which
emissions result from the consumption of electricity generated by a third party (the utility
company or its supplier) are referred to as Scope 2. Scopes 1 and 2 are carefully defined to
ensure that two or more entities will not account for the same emissions in the same scope.
This avoids double-counting of emissions. A third class of emissions, referred to as Scope 3, are
optional for reporting under the Protocol. These include other indirect emissions not covered in
Scope 2 that occur as a result of City-related activities.
5.1.1 Scope 1 Emissions
Scope 1 emissions are direct GHG emissions from sources that the City owns or controls. These
are:
•
•
•
•

Onsite combustion to produce electricity (e.g. co-gen)
Onsite combustion to generate heat (e.g. boilers, stoves, water heaters)
Mobile combustion of fuels in fleet and transit vehicles (e.g., cars, trucks, buses) and
emissions from off-road equipment such as in construction
Fugitive emissions (uncontrolled, unintentional emissions) that commonly arise from
the storage and use of fuels and other substances, often through joints, seals, packing,
gaskets, etc. (e.g. HFCs from refrigeration leaks, CH4 from solid waste landfills)

Electricity generated onsite via a co-generation facility generally falls under Scope 1. However,
in the case of the co-gen facility at Hill Canyon Treatment Plant, the fuel source results from the
decomposition of organic matter, and the IPCC Guidelines for National Greenhouse Gas
Inventories19 requires that these emissions be tracked differently. The HCTP reportable Scope 1
emissions from biomass-sourced electricity production are only those due to the CH4 and N2O
emissions. Unlike CO2 emissions from biomass combustion, CH4 and N2O emissions are not of a
biogenic origin, because they would have been occurred had the biomass naturally
decomposed. Rather, it is only the combustion of the biomass that caused these emissions to
be produced. However, CO2 emissions are not included because they would have occurred had
the biomass been left to decay naturally.
The City does not combust other fuels to generate heat.
19

https://www.ipcc-nggip.iges.or.jp/public/2006gl/
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The City owns and operates its own vehicle fleet, used for staff field work and for construction
and maintenance projects. This fleet and associated emissions are described in Section 6.
5.1.2 Scope 2 Emissions
Scope 2 emissions are the indirect emissions that occur when the electricity that the local
government purchases and consumes is generated at a source not owned or controlled by the
City. Scope 2 emissions are governed by total electricity purchases coupled with the fuel mix of
the electricity generator - Southern California Edison, a Direct Access provider, or Community
Choice Aggregation (CCA) - which determines the emissions factor (i.e. the mass of greenhouse
gas emissions per unit of electrical energy generated). Emission factors used in this report are
provided in Appendix A.
Solar energy generated onsite at City facilities has zero emissions.
5.1.3 Scope 3 Emissions
Scope 3 includes any other indirect emissions (besides those associated with the generation of
purchased electricity) and can be reported optionally. Items for possible inclusion are emissions
from employee commuting, and from employee business travel. Scope 3 emissions may be
reported as another entity’s Scope 1 or 2 emissions or can be reported by multiple entities as
Scope 3. For this reason, they should not be summed with Scope 1 or Scope 2 emissions. Scope
3 emissions are not reported here.
5.2. Gases
Under the GHG Protocol standards, emissions of six greenhouse gases: carbon dioxide (CO2),
methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and
sulfur hexafluoride (SF6) should be separately tracked and reported. However, with many
sources, this is impractical and provides limited utility as, for the most part, emissions are
dominated by CO2. Emissions from different gases can be converted to a common unit of metric
tons (tonnes) of CO2 equivalent (CO2e) through application of appropriate Global Warming
Potential (GWP) factors, which represent the heat-trapping ability of each greenhouse gas
relative to that of CO2. One tonne is a thousand kilograms or 2200 lbs. In the City’s inventory all
data is presented as tonnes of CO2e using GWP factors from the Intergovernmental Panel on
Climate Change (IPCC) Fourth Assessment Report (AR4).20 (See Appendix B for a list of the GWP
values used in this report.)
5.3. Temporal Boundary
This report covers the years 2010 – 2018. In future reports will be issued annually. 2010 serves
as the City’s baseline year.

20

IPCC Fourth Assessment Report (2007) - 100-year time horizon GWPs:
https://www.ghgprotocol.org/sites/default/files/ghgp/Global-Warming-PotentialValues%20%28Feb%2016%202016%29_1.pdf
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5.4. Organizational Boundaries
The organizational boundaries determine which operations are included in this inventory. An
Operational Control approach has been utilized, in that only GHG emissions from operations
under the local government’s direct control are included. This ensures that the local
government has the full authority to introduce and implement operating policies that influence
emissions, and excludes entities such as Westside Properties and Los Robles Golf Course, where
the City owns an interest, but does not control operations.
A list of facilities included in this inventory is shown in Appendix F. In addition to facilities,
emissions from the following sectors are included – wastewater treatment and transport, water
delivery, streetlights and traffic signals, parking and area lighting, transit and vehicle fleets.
5.5. Normalization and Contextual Data
Emissions are normally compared to base year emissions to assess progress towards meeting
established targets. Base year emissions can be recalculated if there is a significant change to
methodology, data, inventory boundary etc. but the Protocol does not allow for recalculations
based on organic growth or decline (e.g. changes in population size, expansion or closure of
city-owned facilities, change in transit ridership etc.). It is sometimes useful however, to
consider the effect of these in comparing data across years or with other entities. For those
purposes, an emissions intensity per building square foot is calculated for facilities, and
emissions intensity per capita is used in other cases where applicable.
Building square footage data is provided with facility data in Appendix F. Population data21 is
obtained from the California Department of Finance.

6. Municipal GHG Emissions calculations
Emissions are based on “activity data” and “emission factors”, where activity data refers to the
quantity of energy used, fuel consumed, vehicle miles driven etc. and emission factors are
expressed in terms of lbs (or kg) of CO2 or CO2e per unit of energy or activity unit. To provide
consistency, in theory all local governments should use comparable activity data and consistent
emission factors to calculate their GHG inventories. Because this is not always practical, the
Protocol allows for recommended and alternate data. This inventory utilizes recommended
methods unless otherwise stated.
6.1. Buildings and Facilities
Monthly utility bills were used to quantify natural gas (therms) and electricity usage (kWh) at
each facility listed in Appendix F. The City uses a Direct Access Electricity Service Provider (ESP)
for most of its buildings, and has purchased 100% renewable energy through this option since
early 2011. This results in zero emissions from electricity for those facilities. For those using
electricity from Southern California Edison, eGRID factors22 for our subregion (CAMX) are used
21
22

http://www.dof.ca.gov/forecasting/demographics/Estimates/E-4/2011-20/
https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid
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(Appendix A). For natural gas, emission factors are taken from the “U.S. Community Protocol
for Accounting and Reporting of Greenhouse Gas Emissions”.
6.2. Streetlights and traffic control, parking and area lighting
Parking and area lighting in public areas is included in this category to the extent that they are
separable from facility/building usage. Most City buildings have some associated parking areas
with exterior lighting. However, in many cases the facility only has a single meter that serves
both the building and the outside lights. In these cases, associated GHG emissions from
electricity use is covered under the building category. The Newbury Park Library parking lot has
a separate meter that is covered here.
The City owns and operates traffic signals at intersections which house 522 LED streetlights in
addition to the traffic lights themselves. All other streetlights in the City are owned and
operated by SCE, and total 7395 fixtures. Traffic controls are individually metered, and the City
receives monthly usage data, which is utilized to calculate GHG emissions using the eGRID
factors. Streetlights are not metered but estimated electricity usage is based on lamp type,
wattage, and hours of operation.
6.3. Water
The City purchases treated water from Calleguas Municipal Water District, which contracts with
Metropolitan Water District for supply through the State Water Project. The City’s water agency
serves approximately 36% of the community, and distributes water through a network of 232
pipelines. GHG emissions from water operations result from power used to operate the
agency’s fifteen pump stations.
6.4. Wastewater
Wastewater is treated at the City’s Hill Canyon Treatment Plant (HCTP), which is powered by a
number of sources – an onsite 584 kW solar PV array, a co-generation facility, and grid
electricity from SCE. Emissions from SCE electricity are calculated using eGRID emission factors.
Electricity from the onsite solar PV array results in zero emissions. Organic matter in
wastewater is treated in anaerobic digesters, resulting in biogas. Most of the biogas is used to
produce electricity in the co-generation facility, while excess biogas is flared. The CH4 and N2O
emissions from the combustion of biogas (whether used in co-gen or flared) are included as
well as CH4 resulting from the incomplete combustion of biogas, N2O resulting from the
nitrification of wastewater, and N2O resulting from effluent discharge. CO2, CH4 and N2O
emissions for the natural gas supplied by Southern California Gas Company and used for space
heating are included in Section 6.1 (Facilities).
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6.5.

Fleet

6.5.1 Transit fleet
The City owns and operates ten buses and nine vans, which are powered by CNG, and one bus
powered by renewable diesel. The City also leases a number of unleaded gasoline vans and
small trucks for its Dial-A-Ride program. Vehicles are fueled at the MSC filling station, and filling
records are maintained by the fleet manager.
6.5.2. Vehicle fleet
City fleet vehicles are utilized by employees in day-to-day field operations and for business
travel. In addition, many of the passenger vehicles are included in the City’s carpool, providing
commuting transport for staff. Vehicles are powered by a number of different fuels – CNG,
unleaded gasoline, renewable diesel, plus plug-in hybrids and electric vehicles – with an
evolution of these over the period covered by this inventory.
Vehicles are fueled using the CNG, diesel, and gasoline stations located at the Municipal Service
Center, and fuel records for each vehicle are managed and maintained by the fleet manager.
Since records are not separable by business and carpool use, the totals included in this
inventory include both.
Emissions are calculated from both fuel use data (CO2) and mileage (CH4 and N2O). Emission
factors for transportation fuels were obtained from “EPA Emission Factors for Greenhouse Gas
Inventories” and are listed in Appendix D.

7. Municipal GHG Emissions
7.1. Emissions Summary
Total greenhouse gas emissions for the calendar year 2018 were 6,912 tonnes CO2e, broken
down by source as shown in Figure 15. The wastewater treatment facility (HCTP) is the largest
source of emissions at 31%, transit fleet the next largest at 22%, while the contribution from
each of the other sources ranges from 10 – 14%.
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Figure 15. 2018 Greenhouse gas emissions by source (tonnes of CO2e and % of total). Total municipal emissions
for 2018 were 6,912 tonnes.

Historical annual emissions since 2010 are shown by source in Figure 16 and by scope in Figure
17. Complete data are available in Appendix G. Contributions and trends within each category
are discussed in the following sections.
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Figure 16. Historical annual emissions by source, 2010 - 2018.
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Figure 17. Historical annual emissions by scope, 2010 - 2018. Scope 1 are direct emissions. Scope 2 are indirect
emissions from use of electricity.

7.2. Buildings and Facilities
In 2010, buildings and facilities were the largest source (37%) of municipal GHG emissions
(Figure 16), resulting from the use of electricity supplied by Southern California Edison (SCE),
and the use of natural gas from Southern California Gas Company primarily for space and water
heating. Starting in early 2011, the City began purchasing 100% renewable energy through a
Direct Access electricity provider for most of its facilities, resulting in a large reduction in
electricity-related emissions (Scope 2), resulting in the contributions from this category falling
to 10% of municipal GHG emissions by 2018 (Figure 15). In addition, onsite solar photovoltaics
have provided a portion of the electricity used at the City-owned properties at 401 and 403
Hillcrest Dr. since 2012. Natural gas usage and resulting emissions have not varied significantly
since 2010.
7.3. Streetlights and traffic control, parking and area lighting
Streetlights, traffic control, and parking and area lighting made up 13% of municipal GHG
emissions in 2018 (Figure 15), resulting from electricity supplied by SCE. While the amount of
billed electricity usage in this category has not changed significantly since 2010, the resulting
emissions have decreased slightly due to the eGRID CAMX emission factor decreasing as a
result of utilities’ efforts to meet the Renewable Portfolio Standard. Most of the City’s approx.
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7,900 streetlights are high pressure sodium fixtures, which are energy inefficient. Beginning in
2012, the City began converting the streetlights it owns (approx. 522, where there are traffic
signals) from high pressure sodium to LED, with most of them being converted in late 2014. As
of the time of writing, SCE is still billing for electricity usage based on the old high pressure
sodium fixture wattages rather than the replacement LED fixture wattages. Thus the emissions
included in this report reflect incorrect usage from SCE and will be recalculated once
corrections are made. However, since these City-owned streetlights make up only six and a half
percent of all streetlights in the City, the impact of this change on the overall GHG emissions
from lighting will be small.
7.4. Water and Wastewater Transport
Water and wastewater transport made up 10% of municipal GHG emissions in 2018 (Figure 15).
The City operates fifteen water pump stations and two wastewater lift stations. Four pump
stations are controlled by a SCADA (Supervisory Control and Data Acquisition) system that
starts pumps whenever the water pressure falls below a certain threshold. Ten of the fifteen
pump stations are controlled by the SCADA to be off during “on-peak” hours to reduce energy
costs. One pump station, Northwood Booster, runs continuously to maintain water pressure. All
water pump and wastewater lift stations are served by SCE accounts with SCE as the electricity
supplier through 2018. Electricity use rose during 2012 and 2013 mainly as a result of increased
water pumping to support the demand from residents and businesses for irrigation during the
recent drought. After this, it declined as a result of mandatory water conservation measures
that began in 2014. In 2017, water use restrictions were lifted, resulting in increased water and
concomitant energy use in 2017 and 2018. All GHG emissions for water and wastewater
transport result from electricity usage and thus are governed by the electricity supply source.
7.5. Wastewater Treatment
Wastewater treatment facility (HCTP) emissions have fluctuated moderately since 2010 (Figure
16) and were the largest source (31%) of emissions in 2018 (Figure 15). HCTP accepts fats, oils,
and grease (FOG) and has in the past also accepted additional food waste (FW) in order to
increase gas production in its anaerobic digesters. The volume of FOG and FW has varied from
year-to-year, resulting in fluctuation of emissions from combustion and incomplete combustion
of digester gas. The original co-gen system installed in 2006 comprised two (2) 250 kW and one
(1) 420 kW units, with a system capacity of 920 kW. In 2013, the two 250 kW units were
replaced with one 660 kW unit, resulting in a system capacity of 1080 kW. In 2017, the 420 kW
unit was shut down, resulting in the capacity being reduced to 660 kW. In addition to these
changes in capacity, the system operation has not been stable. This system instability has
reduced heat output, resulting in an increase in the need for natural gas for heating the
digesters.
The solar PV system at HCTP includes two (2) 225 kW Xantrex (Inv. A & B) and one (1) 50 kW
Satcon (Inv. C) inverters. Inverter A has not been operating properly since 2017 or earlier. In
addition, the other inverters have failed intermittently and some of the cell modules have
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failed. When electricity supplied from onsite sources is reduced, HCTP uses a higher proportion
of grid electricity from SCE, resulting in increased Scope 2 emissions.
The combination of co-gen and PV systems instability has resulted in increased grid-supplied
electricity and natural gas usage, which has in turn increased GHG emissions from HCTP since
2016.
7.6.

Fleet

7.6.1 Transit Fleet
The transit fleet made up 22% of municipal GHG emissions in 2018 (Figure 15). In 2014, the City
began leasing ten unleaded gasoline mini vans for use in its Dial-A-Ride program, which led to
an increase in transit fleet emissions. In 2015, the City acquired ten CNG powered buses and
began leasing seven unleaded gasoline minivans, resulting in a further increase in emissions.
Leasing of ten additional unleaded gasoline vehicles began between 2016 and 2018, and in
2018, the City acquired its first diesel bus, which is powered by renewable diesel.
7.6.2 Vehicle Fleet
The vehicle fleet made up 14% of municipal GHG emissions in 2018 (Figure 15). Vehicle fleet
emissions gradually increased between 2013 and 2017 (Figure 16) as additional vehicles were
acquired for maintenance, business travel, and employee carpool purposes. In particular, in
2014, three heavy duty diesel trucks were acquired and significantly increased emissions.
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PART II: Community Energy Plan
As part of the development of this CEP, the City conducted public outreach and engagement to
provide local residents, stakeholders, interested parties, and other agencies and/or individuals
with the opportunity to participate in the planning process. These opportunities will be
expanded during 2020 as the City develops its full Climate and Environmental Action Plan
(CEAP). The goals of outreach and engagement are to: (1) raise awareness of the 2020 CEP and
CEAP development; (2) educate the public and other organizations about these plans; (3)
provide opportunities for input at the various steps of plan development; (4) provide
opportunities to influence decision-making; and (5) provide a public process that meets the
CEQA Guidelines’ requirements for a CEAP for the reduction of GHG emissions.

Community Engagement
Community Event
On April 24, 2018, the City, VCREA, and Community Environmental Council (CEC) hosted a
Community EAP kickoff event at the Grant Brimhall Library. With approximately 30 members of
the public in attendance, the kickoff opened with a presentation that introduced the concept of
energy action planning and educated the attendees about potential strategies. After the
presentation the attendees split off into several breakout groups that allowed the City to record
community input on solar and battery energy storage, City-wide actions, and energy efficiency
initiatives.

Community Survey
The ideas and strategies shared by the community members were used in tandem with a
community survey (Appendix H) to help the City further understand community needs and
preferences. The survey was made available online on the City’s webpage between March and
July 2018, and distributed to over 10,000 residents through the City’s monthly e-newsletter. Of
the 211 responses received from residents and businesses, several community attitudes about
energy became clear:
1. Energy programs should be a City priority for both municipal operations and the
community.
2. Energy planning should include strategies that are achievable, reduce emissions,
improve environmental health, support the local economy and keep the City resilient
toward natural disasters and the future impacts of climate change.
3. The City should take steps to reduce resource and knowledge barriers for residents and
businesses to implementing energy efficiency and renewables.
4. The commercial sector represents an opportunity for education on energy policy and
financing for greening projects.
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5. Assistance is needed for tenants of both commercial and residential properties to
implement energy measures in their offices and homes.
Eighty-three percent of survey respondents want the City to prioritize a clean energy economy,
public health, and resilience. Over 80% of respondents think the City should take a proactive
approach toward climate change adaptation, improving air quality, lowering GHG emissions,
transitioning away from fossil fuels, and creating clean energy jobs. Over 90% want the City to
strengthen energy reliability and safety in case of natural disaster, while 10 of 11 students who
took the survey felt it was important that their schools run on renewable energy.
In the residential sector, three out of every four homeowners who responded had completed
some type of energy upgrade to their home and noted their top three motivators for doing so
as realizing financial savings, conserving energy, and protecting the environment. Simple
upgrades such as smart thermostats, low flow shower heads and faucets, and replacing
appliances, light bulbs, and windows were almost twice as popular as whole house strategies
such as sealing air leaks, installing a tankless or efficient water heater, or adding wall insulation.
Those who have yet to complete any energy improvements cited cost, time, and knowledge as
barriers.
Most tenants shared the view that cost is a barrier and rely on their landlords for such
upgrades.
Businesses demonstrated a significant lack of awareness about State mandates to benchmark
the energy use of their facilities per AB 802. Responses from commercially-owned facilities
were almost evenly split between those that had, or were planning, to make energy upgrades
and those that had not.

City Sustainability Blog Articles
The City utilized its Sustainability Blog to publicize events relating to energy planning efforts.
Staff published articles online about the kickoff community event, Energy Action Plan and
Electric Vehicle surveys, and a free energy audit and benchmarking program for commercial
businesses known as kWh Countdown. Energy planning outreach efforts were further enhanced
by the City’s inclusion of these articles in the City’s monthly Environmental e-Newsletter to a
readership of over 10,000 subscribers.

Community Energy Use
General Information
It is instructive to analyze community energy consumption to select which strategies to employ
and where, to reduce fossil fuel-based energy usage, increase energy efficiency, and increase
energy resilience across the City. However, access to individual energy consumption data is
limited as data privacy/confidentiality restrictions apply. In Thousand Oaks, electricity is
delivered by Southern California Edison (SCE), although some customers may receive electricity
generated by a third party through a Direct Access or CCA program. SCE conducts all billing and
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maintains all customer records including bill amounts and usage data, regardless of the energy
generator. SCE has provided the City with electricity use data (kWh) from 2010 through 2018,
aggregated into residential and commercial/industrial sectors. Similarly, Southern California
Gas Company, which provides exclusive natural gas service to the Thousand Oaks community,
has provided annual use (therms) aggregated into sectors – Commercial, Industrial, SingleFamily Residential, and Multi-Family Residential. These utility-supplied data were used in the
community GHG inventory calculations. However, such data do not provide information with
the granularity necessary to answer important questions such as how usage varies with building
size and age, usage and efficiency in tenant vs owner-occupied buildings, the effect of rooftop
solar on usage, usage in multi-family vs single-family settings, and geographic variability of
usage. This kind of in-depth analysis can help to identify where energy efficiency is necessary,
where to focus outreach efforts and possible incentives, and where energy reduction programs
should be developed.
For such data, the City turned to a research program at UCLA, Energy Atlas, which issued a large
scale data request to conduct meaningful research in the areas of energy use and efficiency
throughout Southern California. The Energy Atlas provides a database of building energy
consumption that links utility account information to building characteristics, sociodemographic
data, and other significant attributes that can be expressed spatially. Energy Atlas provided the
City with monthly energy consumption statistics spatially aggregated at a census tract level, a
much smaller geographic unit than that provided by the utilities, and packaged the data in a
manner that does not conflict with various privacy protection regulations in place.
UCLA first provided data to the City in March of 2018, but a number of updates and
improvements in the data formatting methodology were implemented and are reflected in the
dataset UCLA provided in July 2019, which included calendar years 2011-2016. Data was
provided in spreadsheets as described in Appendix I, and broken out into 12 main categories of
building use types: Residential (subdivided), Industrial, Institutional, Commercial, Agriculture,
Other, Uncategorized and the following use types: Single Family, Multi-family (Duplexes to large
apartment complexes), Condominiums, Residential Other (Mobile home parks, manufactured
homes, nursing homes, rural residential), Residential Uncategorized, Residential (Total),
Commercial (Office buildings, hotels, retail, restaurants, mixed-use commercial, etc.), Industrial
(Manufacturing, warehouses, processing facilities, extraction sites, etc.), Institutional (Schools,
public hospitals, government owned property, churches, tax-exempt properties, etc.),
Agriculture (Farms, agricultural lands, orchards, etc.), Other, Uncategorized, All (sum of all
individual use types).
Appendix I contains further explanation about the Energy Atlas data and the methodologies
employed to calculate, analyze, and visualize the community’s energy consumption.

Energy Use Analysis
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Geospatial analysis of energy usage data across the residential, multi-family, and commercial
sectors resulted in several key observations. It is clear that larger homes in Thousand Oaks
consume more energy than smaller homes, particularly in areas of North Ranch, Westlake, Dos
Vientos, and custom homes in Newbury Park and down the Norwegian Grade. However, many
of the larger homes in the City were built after 1991 and are noticeably more energy efficient
than smaller homes. There is no clear correlation between building age and energy efficiency,
either, which suggests alternative factors, such as income, as potential reasons for varied
energy consumption across census tracts that are similar in average year built and structure
size.
Multi-family residences display less variance than their single-family counterparts. The data
demonstrates that building age plays no considerable role in energy consumption or efficiency,
as size and population density are likely key contributors to both overall energy use and lower
energy efficiency.
Commercial buildings are similar in scale to multi-family buildings but their operation requires
much more energy intensive. This observation is particularly evident among the industrial
buildings in Newbury Park sited north of the 101 Freeway. While the majority of commercial
buildings were built after the year 1955, building age is not a clear indicator of higher average
monthly energy use. Building age appears to play a heavier role among energy efficiency in the
commercial sector. The commercial tracts north of the 101 Freeway between Moorpark Road
and Westlake Boulevard are the oldest commercial buildings in Thousand Oaks yet they are
substantially less energy intensive than other buildings in the City. This suggests that building
size is a greater factor for energy usage than building age in the commercial sector.
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Maps of Energy Use Distribution Across City
The following pages show the Geographical Information System (GIS) analysis of Energy Atlas
data, which will be used to inform where to concentrate strategies for energy reduction.
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Description of Energy Strategies
The section discusses proposed energy use reduction and renewable energy implementation
strategies and was informed by a review of energy action plans from a number of cities in
addition to the City’s own analysis. The City of Oxnard’s Government and Community Energy
Action Plan, which was adopted by Oxnard City Council in 2013, served as a primary influence
on the structure and strategies included in this Plan. Following Oxnard’s example allows for
regional consistency but City staff also studied the work completed by the City of San Gabriel,
County of Santa Barbara, and the City of San Luis Obispo to gather insights to support
development of its own energy strategies. Simultaneously, VCREA’s CivicSpark fellow
completed a strategies template for the City to use which served as a fundamental list of
measures and actions to consider including in its EAP.
With Oxnard’s EAP as a model for format and strategies, VCREA’s energy strategies listing, and
its own research of successful measures in similar cities, the City developed a comprehensive
strategy narrative tailored to meet the needs of its community. VCREA and Community
Environmental Council (CEC) staff assisted with strategy development by providing technical
guidance during periodic reviews of the strategy document drafts.
There are nine strategies that outline various outreach, administration and policy, green
building, transportation, renewable energy, and utility partnership actions the City can take to
realize energy savings, reduce the use of fossil-fuels, increase the usage of renewable energy,
and enhance local resiliency toward future energy costs, natural disasters, and global climate
change. In addition, six supporting strategies that do not have direct impacts on energy use or
GHG reductions will assist in successful execution of the nine core strategies.

EN1

Provide Energy Program Outreach to Thousand Oaks Residents

Description: The City will provide energy-related outreach on a recurring basis using established
public communications platforms to inform residents about energy efficiency programming and
available rebates and incentives to assist residents with performing energy upgrades.
Rationale/Purpose: The energy industry is constantly evolving and performing consistent
outreach with current information allows for a more informed community that is able to
participate in energy-related programs, lowering greenhouse gas (GHG) emissions and energy
costs.
Actions:
EN1.1 Regularly update the City’s Sustainability Division website, social media, and other
outreach methods with energy-focused resources including programs, rebates, and incentives
offered by IOUs, CPA, VCREA, Tri-County Regional Energy Network (3C-REN) and other energyfocused organizations. Share case studies and best practices highlighting successful energy
improvements through outreach materials.
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EN1.2 Regularly update the City’s Sustainability Division website, social media, and other
outreach methods to share the community’s progress toward achieving local energy reduction
and climate goals. Include updates on municipal energy projects with their associated energy
and dollar savings and GHG emission reductions.
EN1.3 Develop energy and climate education and incentive outreach materials in partnership
with local experts, energy leaders, IOUs, CPA, VCREA, and 3C-REN. Offer these outreach
materials at City planning and building counters, during meetings, and public events within the
City.
EN1.4 Partner with key community stakeholders, IOUs, CPA, VCREA, and energy focused
organizations to develop energy workshops to engage and educate the public on rebates and
incentives, programs, partnerships, and other opportunities to perform energy upgrades and
utilize renewable energy. Partner with 3C-REN and Community Action of Ventura County to
conduct targeted energy retrofit and weatherization outreach to homeowners and renters
within the City’s disadvantaged and low-income communities, using Energy Atlas data/maps to
guide outreach.
EN1.5 Partner with Conejo Valley Unified School District and private K-12 institutions to
empower students to be leaders in lowering energy consumption and utilizing EVs in their
community through in-class education, internships, and other programs.
EN1.6 Encourage energy efficient lighting upgrades through free lighting exchanges at City’s
Household Hazardous Waste Collection Facility (e.g. lamp and holiday light exchanges)

EN1 Provide Energy Program Outreach to Thousand Oaks Residents
Electricity Savings (kWh)
Electricity Emissions Reductions (MTCO2e)
Natural Gas Savings (therms/year)
Natural Gas Emissions Reductions (MTCO2e)
Total Emissions Reductions (MTCO2e)

EN2

Cumulative
Savings by 2030
12,753,805
393
851,082
4,526
4,919

Provide Energy Program Outreach to Thousand Oaks Businesses

Description: The City will conduct targeted outreach and education through the Green Business
Program, Thousand Oaks Chamber of Commerce, direct communication, and community events
to assist commercial and industrial building operators with decreasing energy consumption and
increasing cost savings. Outreach will focus on energy efficiency practices, commercial rebate
and incentive programs, and clean energy procurement.
Rationale/Purpose: Commercial and industrial operations represent a large portion of energy
consumption across the City. Specifically, large energy consumers (e.g. data centers, hospitals,
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and manufacturing) exhibit high demand for energy during the day and can save on costs by
decreasing demand charges.
Actions:
EN2.1 Promote Green Business, Peak Management Pricing, Demand Response and Green
Leader programs, and business energy assessments, incentives and rebates, Savings By Design
and Direct Install programs, ENERGY STAR Certified Building and Plant locator online tool
through the City’s Sustainability Division website, social media, and direct communication.
EN2.2 Partner with regional energy networks (e.g. VCREA, 3C REN, SoCal REN) and utilities to
create a prioritized list of local, energy-intensive business sectors (e.g. laundromats) and offer
industry-specific technical assistance to owners, operators, and tenants on energy efficiency
and renewable energy opportunities such as onsite solar, community solar, CPA, or a power
purchase agreement (PPA). Apply targeted outreach to commercial facilities in high energy
using zones.
EN2.3 Partner with IOUs, CPA, VCREA, Thousand Oaks Chamber of Commerce, property
management firms, and real estate professional groups to offer workshops and seminars that
promote opportunities for commercial energy improvements and energy programs, including
financing, rebate, and incentive opportunities.
EN2.4 Support commercial pilot projects utilizing thermal energy storage, energy storage,
dispatchable storage, back power at critical facilities, and microgrid development. The City may
also set a goal for the number of commercial energy storage projects within the City and
provide regular updates on meeting the goal and who has adopted energy storage through a
campaign including press releases and social media coverage.
EN2.5 Partner with 3C-REN, American Institute of Architects (AIA) Ventura County Chapter, and
other organizations to develop and share outreach materials on how new commercial
construction and significant remodels can meet 2030 Nonresidential Zero Net Energy
requirements.
EN2.6 Partner with City’s Economic Development Manager, local organizations (i.e. Greater
Conejo Valley Chamber of Commerce, Thousand Oaks Boulevard Association), property
managers, professional groups, and real estate firms to highlight and promote feasible energy
efficiency upgrades and incentives (i.e. integrated energy efficiency projects in capital lease
structures, mortgage refinancing, and agreements with energy savings performance
companies) for commercial property and business owners.
EN2.7 Promote energy monitoring systems to commercial facilities and offer demonstrations of
City’s EIS.
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EN2 Provide Energy Program Outreach to Thousand Oaks Businesses
Electricity Savings (kWh)
Electricity Emissions Reductions (MTCO2e)
Natural Gas Savings (therms/year)
Natural Gas Emissions Reductions (MTCO2e)
Total Emissions Reductions (MTCO2e)

EN3

Cumulative
Savings by 2030
30,977,003
848
424,326
2,256
3,104

Increase Energy Program Outreach During Property Transactions

Description: The City will develop an outreach toolkit to educate residential and nonresidential
property buyers and sellers about energy efficiency, green building labeling, and energy
benchmarking and auditing. The toolkit will provide cost-benefit analysis of specific actions that
property owners and tenant can take to increase energy savings. City will target stakeholders
(e.g. homeowners, realtors, tenants, landlords, developers, and architects) to provide
education about energy efficient designs, guidelines, retrofits, and other energy-saving
opportunities. Education to be provided in the form of trainings, brochures, and outreach
through methods such as exemplary green building tours and publishing case studies on the
City’s website.
Rationale/purpose: The built environment represents a significant opportunity for energy
efficiency and conservation. By developing a real-estate toolkit applicable to multiple users, the
City can assist residents and businesses in choosing measures to implement on their properties
that increase energy savings, property value, and comfortability while decreasing energy costs.
Actions:
EN3.1 Collaborate with 3C-REN, Association of Realtors and other similar organizations to
develop and promote the benefits of a real estate Green Building Labeling Program that
recognizes residential and nonresidential properties that are energy efficient, have good HERS
score, and incorporate green building techniques.
EN3.2 Partner with Association of Realtors to provide information on energy efficiency
incentives and rebates to residential and nonresidential property sellers and buyers. Support
should be provided to sellers and buyers when submitting rebate and incentive applications
during point-of-sale transactions.
EN3.3 Develop toolkit to assist homeowners in choosing energy efficiency, renewable energy
and conservation strategies to implement at their home. Toolkit will provide cost-benefit
analysis of specific actions, including potential funding sources.
EN3.4 Develop lease packets with information on energy conservation and cost savings for
residential, multifamily, and commercial tenants.
EN3.5 Develop and distribute energy conservation and cost savings information for landlords.
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EN3.6 Create and distribute outreach materials about upgrade opportunities for multi-family
and apartment complex building owners (e.g. PACE and Energy Upgrade California financing
opportunities).
EN3.7 Collaborate with local rental and renter protection agencies to increase energy efficiency
disclosure for renters. Develop and market a green landlord database.
EN3.8 Develop a Green Commercial Lease Agreement Checklist and Database. The lease
checklist could support shared landlord-tenant agreements that facilitate shared financing for
energy efficient and renewable energy retrofits to renter-occupied buildings.
EN3.9 Promote Community Development Block Grants for affordable housing improvements by
dispensing grant money to property owners to cover energy efficiency retrofit costs.
EN3.10 Investigate the feasibility of developing and implementing a Rental Housing Energy
Efficiency Loan (RHEEL) program for low-income tenants and their landlords through utilities.
EN3.11 Partner with local real estate professional groups to educate realtors on energy
efficiency, solar, and rebate opportunities through workshops or presentations.
EN3.12 Collaborate with 3C-REN, local property management firms, and renter protection
agencies to investigate the feasibility of energy efficiency opportunities for residential and
nonresidential renters, including evaluation for Green Building Labeling Program label upon
unit vacancy, developing and marketing a green landlord database, and promoting renter
energy efficiency resources.
EN3.13 Develop and distribute outreach materials regarding energy efficiency upgrades,
including financing options, IOU and 3C-REN energy upgrade opportunities for multifamily
dwelling building owners and tenants. Distribute outreach material to property owners via
property management firms.

EN3 Increase Energy Program Outreach During Property Transactions
Residential Electricity Savings (kWh)
Residential Electricity Emissions Reductions (MTCO2e)
Commercial Electricity Savings (kWh)
Commercial Electricity Emissions Reductions (MTCO2e)
Natural Gas Savings (therms/year)
Natural Gas Emissions Reductions (MTCO2e)
Total Emissions Reductions (MTCO2e)

EN4

Cumulative
Savings by 2030
3,716,634
115
61,954,006
1,696
8,810,438
46,849
48,660

Increase Energy Program Outreach Promoting Green Building Practices

Description: The City will collaborate with 3C-REN, AIA Ventura County Chapter, Central Coast
Green Building Council, and other green building organizations to develop and share resources
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that include recommendations and processes for green building practices for new residential
and nonresidential construction and significant remodels. The City will assist residential and
commercial customers seeking building decarbonization by providing education on
technologies and practices that fully electrify buildings using clean energy and remove the use
of fossil fuels on site.
Rationale/Purpose: The residential and commercial sectors represented 40% of total U.S.
energy consumption in 2018. Energy consumption in these two sectors is almost entirely
related to buildings, accounting for almost all of U.S. energy consumption in buildings.
Residential buildings account for nearly 66% of California’s building emissions, while
commercial buildings account for about 33%. In California, residential and commercial buildings
comprise 25% of GHG emissions while more than half of such emissions result from combustion
of fossil fuels to light, heat, cool, and power appliances. Reducing, or eliminating, onsite natural
gas combustion and further electrifying buildings with clean grid energy or onsite renewable
generation is a critical step to achieving the State’s deep decarbonization goals while bringing
improvements in indoor air quality, reduced operating costs to building owners and renters,
and expediting new home construction by eliminating the need for natural gas infrastructure.
Actions:
EN4.1 Target stakeholders in new nonresidential projects including developers and architects to
provide education about energy efficient designs, guidelines, and opportunities. Education
could be in the form of trainings, brochures, and outreach through methods such as exemplary
green building tours and case studies. Simultaneously seek input from stakeholders and
building professionals to ensure education and opportunities shared are effective.
EN4.2 Promote online educational resources (e.g. CoolCalifornia.org) that support Building
Energy Efficiency Standards (Title 24, Parts 6 and 11)
EN4.3 City to promote training opportunities offered through VCREA and the Tri-County
Regional Energy Network that support energy efficiency education for energy managers,
contractors and planners (i.e. Building Operator Certification Courses).
EN4.4 Promote voluntary efforts to meet CalGreen Code (Title 24, Part. 11) and Building Energy
Efficient Standards (Title 24, Part. 6) by developing design recommendations for new
construction and applicable remodels that include passive design strategies (e.g. maximize solar
reflectivity, cool roofs, tree placement, north/east facing windows) and solar resources (e.g.
photovoltaic capacity of roof space, south/east facing roofs) and include these
recommendations in permit application information packets.
EN4.5 Support 3C-REN, AIA Ventura Chapter, Central Coast Green Building Council, and other
green building organizations in developing green building trainings, sharing case studies, and
offering other educational opportunities.
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EN4.6 Subsidize City permit fees by 5% percent and provide expedited permitting for residential
and nonresidential building projects that exceed Title 24, Part 6 by 30% percent or pursue LEED
Gold, CALGreen Tier 1, or other green building certifications.
EN4.7 Partner with AIA Ventura Chapter, Central Coast Green Building Council, and other green
building organizations to develop a Green Building Awards Competition. The competition
should include award categories such as, Energy Business Champion of the Year as well as
Energy Efficiency and Renewable Energy Leader awards.

EN4 Increase Energy Program Outreach Promoting Green Building Practices
Residential Electricity Savings (kWh)
Residential Electricity Emissions Reductions (MTCO2e)
Commercial Electricity Savings (kWh)
Commercial Electricity Emissions Reductions (MTCO2e)
Natural Gas Savings (therms/year)
Natural Gas Emissions Reductions (MTCO2e)
Total Emissions Reductions (MTCO2e)

EN5

Cumulative
Savings by 2030
297,931
9
2,929,052
80
414,520
2,204
2,294

Provide Community Choice Energy Outreach to Residents and Businesses

Description: City to promote its participation as a member community of the Clean Power
Alliance (CPA). Provide educational materials (print and digital) to residential and commercial
consumers about the benefits of community choice energy programs in order to maximize the
number of consumers in the 100% green, renewable power rate option.
Rationale/Purpose: A community choice energy program such as the Clean Power Alliance
affords the benefit of choice to the community for renewable energy procurement. The CPA
makes it easy for consumers to procure clean power at various rate structures without private
contracts or the installation of distributed energy systems on their property. The CPA can
empower tenants and low-income customers with the choice of energy procurement at an
affordable rate, a choice otherwise unattainable prior to the City’s membership in CPA.
Consumer membership in the 100% clean power tier equates to a solar system and battery
energy storage system meeting 100% of the demand for each tier member, which represents
the single greatest action the community can take to eliminate fossil fuel-generated energy and
decrease its GHG footprint.
Actions:
EN5.1 Provide program(s) for and support membership in the Clean Power Alliance to enable
customer choice and encourage participation at 100 percent renewable energy to residents and
businesses.

City of Thousand Oaks

58

EN5 Provide Community Choice Energy Outreach to Residents and Businesses
Residential Electricity Switched to Renewable (kWh)
Residential Electricity Emissions Reductions (MTCO2e)
Commercial Electricity Switched to Renewable (kWh)
Commercial Electricity Emissions Reductions (MTCO2e)
Total Emissions Reductions

EN6

Cumulative
Savings by 2030
8,942,968
1,436
13,373,805
2,148
3,584

Energy Information Disclosure

Description: City to implement policies and practices that enhance transparency of residential
and nonresidential building energy performance and inform building owners of retrofit
opportunities. City to partner with utility providers and VCREA to establish a residential
customer energy use portal allowing rate payers to compare their home’s energy performance
to their neighborhood’s average use and against an energy efficient home baseline.
Rationale/Purpose: Energy audits and benchmarking provide an understanding of how a
building uses energy and how its energy use compares to buildings of similar size and scope.
These assessments often reveal key insights into how much energy a building consumes and
the sources of usage, often identifying areas for improvement to reduce energy consumption
and costs. Additionally, homebuyers value energy efficiency. With policies in place requiring
public disclosure of building energy ratings, prospective buyers will have the data needed to
make an informed purchase while identifying opportunities to improve energy efficiency after
the purchase, saving money on utility costs while reducing GHG emissions. Establishing a
customer energy monitoring system (EMS) would enable energy and cost savings by providing
customer access to a digital, user-friendly portal to monitor energy usage in real-time. The
utility would benefit from optimized energy demand by its ability to meet the needs of
balanced grid demand without having to produce additional energy from potentially nonrenewable power plants, which reduces carbon emissions, or purchasing power from
neighboring utilities at an often-higher rate that increases utility costs for consumers.
Actions:
EN6.1 Adopt City ordinance requiring energy audits at time of listing, sale, or remodel of
existing residential and nonresidential buildings
EN6.2 Require benchmarking information to be included in disclosure documentation for
property sales
EN6.3 Implement residential energy monitoring system
EN6.4 Publish EMS tutorials in partnership with utilities and integrate with City outreach efforts
promoting TOU, smart appliances, and smart charging for plug-in electric vehicles (PEVs)
City of Thousand Oaks

59

EN6.5 Develop disclosure policy for multi-family residences to provide energy score or disclose
utility bills to prospective tenants
EN6.6 Require nonresidential participation in ENERGY STAR Portfolio Manager to benchmark
and monitor energy use beyond that required by AB 802
EN6.7 Require Home Energy Score disclosure on single family residential properties
EN6.8 Partner with real estate procurement media to develop searchable online tool for Home
Energy Score listings for prospective buyers to easily compare energy scores for homes across
the City
EN6.9 Encourage energy efficiency upgrades by promoting free energy audits [e.g. Building
Performance Institute, Inc. (BPI) certified energy audits, Home Energy Rating System (HERS)
ratings, or utility provider energy assessments].
EN6.10 Conduct direct outreach to commercial building managers about energy benchmarking
in order to improve compliance with AB 802. Offer free energy benchmarking as an incentive
for participating in the Green Business Program.

EN6 Energy Information Disclosure
Residential Electricity Savings (kWh)
Residential Electricity Emissions Reductions (MTCO2e)
Commercial Electricity Savings (kWh)
Commercial Electricity Emissions Reductions (MTCO2e)
Natural Gas Savings (therms/year)
Natural Gas Emissions Reductions (MTCO2e)
Total Emissions Reductions (MTCO2e)

EN7

Cumulative
Savings by 2030
12,753,805
393
30,977,003
848
1,275,408
6,782
8,023

Adopt Local Building Reach Codes

Description: City to adopt local energy ordinances, known as reach codes, that amend the 2019
Building Energy Efficiency Standards (i.e., Title 24, Parts 6 and 11; or Energy Codes) for new
construction projects and additions, alterations, and repairs (i.e., renovations) in existing
buildings. The City will provide code compliance pathways for both all-electric and mixed-fuel
buildings.
Rationale/Purpose: Reach codes enable the City to cost-effectively reduce GHG emissions by
requiring buildings to exceed minimum requirements listed in the Energy Codes. Establishing
reach codes would allow the City to move (“reach”) beyond the current Energy Codes in order
to exceed the California Energy Commission’s (CEC) zero net energy (ZNE) goal for all new
residential construction by 2020 and more actively pursue their ZNE goal for all new
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commercial construction by 2030. Reach codes mandate cost-effective measures that increase
resiliency, promote the development of healthy, safe, reduced-emissions buildings, align with
the City’s Climate and Environmental Action Planning goals, improve indoor air quality, lower
fire risks, and contribute to state and regional decarbonization goals. Local electric-related
reach codes also help prepare the regional building industry for likely state (triennial) building
code changes in 2022 and 2025.
Actions:
EN7.1 Low-Rise Residential
EN7.1.1 Require mixed-fuel new construction to exceed Title 24, Part 6 by a target
Efficiency Energy Design Rating (EDR) margin of 2.5
EN7.1.2 Require pre-wiring for appliances (stove and clothes dryer) and HVAC and
above-code prewiring for a heat pump water heater (HPWH) for new construction and
applicable renovations to existing buildings
EN7.1.3 Require electrical panel upgrades for applicable renovations to existing
buildings
EN7.1.4 Require envelope and duct energy efficiency measures for applicable
renovations of existing buildings
EN7.1.5 Require a heat pump or solar thermal system for new pool construction, if the
pool is to be heated (i.e., gas pool heating prohibited)
EN7.1.6 Require solar PV for applicable renovations to existing buildings
EN7.1.7 Require new mixed-fuel buildings to be prewired for future battery storage
EN7.1.8 Require HPWHs in new mixed-fuel buildings
EN7.2 Hotel/Motel Occupancies and Multifamily Buildings with three habitable stories or
greater
EN7.2.1 Require new construction to meet CALGreen Tier 1 energy performance
requirement
EN7.3 Nonresidential buildings with three habitable stories or fewer, other than healthcare
facilities
EN7.3.1 Require solar PV for new construction and applicable renovations to existing
buildings
EN7.4 All Buildings
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EN7.4.1 Require above-code cool roofs for newly constructed buildings and applicable
renovations to existing buildings

EN7 Adopt Local Building Reach Codes
Residential Electricity Savings (kWh)
Residential Electricity Emissions Reductions (MTCO2e)
Commercial Electricity Savings (kWh)
Commercial Electricity Emissions Reductions (MTCO2e)
Natural Gas Savings (therms/year)
Natural Gas Emissions Reductions (MTCO2e)
Total Emissions Reductions (MTCO2e)

EN8

Cumulative
Savings by 2030
1,238,444
38
4,748,340
130
725,652
3,859
4,027

Enhance Local Energy Resiliency Resources

Description: City to pursue measures that increase local energy resiliency and foster energy
independence from the grid.
Rationale/Purpose: Energy resiliency measures will ensure the City has a dependable electricity
supply in place in the event of a power failure due to an event such as power surge, extreme
weather, natural disaster, accident, PSPS shutdown, or equipment failure.
Actions:
EN8.1 Conduct feasibility assessment of a community-scale microgrid and partner with utilities
to simplify interconnection of local distributed energy resources.
EN8.2 City to develop inventory of residential and nonresidential distributed energy resources
(DER) in the City and conduct outreach to DER owners to promote personal and community
benefits of connecting their resources to the grid for various uses, such as daily electricity
delivery or during emergency outages.
EN8.3 Explore Vehicle to Grid (V2G) deployment opportunities for grid stabilization and energy
generation and cost reductions.
EN8.4 City to identify and facilitate community solar and battery energy storage projects.
EN8.5 Collaborate with energy partners to develop and implement an energy resiliency
outreach and education program including workshops and information on PV systems, battery
energy storage systems, and DER.
EN8.6 Partner with utilities to develop and promote residential solar and battery energy
storage procurement portal. Provide online application for solar and battery energy storage

City of Thousand Oaks

62

permits. Promote Google Solar Rooftop Project on City webpage to identify local solar
potential.
EN8.7 Promote National Solar Tour for residents with existing PV systems to hold open houses
and promote solar energy.
EN8.8 Identify virtual net metering opportunities for the City
EN8.9 Require renewable energy generation and storage in master-planned development.
Explore feasibility of microgrid in such developments.
EN8.10 Streamline permitting of large commercial facilities’ solar panels and battery energy
storage.

EN8 Enhance Local Energy Resiliency Resources
Residential Electricity Switched to Renewable (kWh)
Residential Electricity Emissions Reductions (MTCO2e)
Commercial Electricity Switched to Renewable (kWh)
Commercial Electricity Emissions Reductions (MTCO2e)
Total Emissions Reductions

EN9

Cumulative
Savings by 2030
637,690,271
19,675
1,032,566,772
28,267
47,942

Financial Programs for Investments in Energy Efficiency and Renewables

Description: The City will partner with organizations to explore the development of financial
initiatives that support energy improvements, including for example, a revolving loan fund
program or on-bill financing program providing no-fee, zero- or low- interest loans to customers
for energy efficiency retrofits and renewable energy projects.
Rationale/Purpose: Actively working to develop community financial incentives will assist
residents and businesses with funding energy efficiency upgrades and developing renewable
energy projects. For example, a feed-in-tariff (FIT) program would set a price for locally
produced renewable energy from solar PV. The local FIT program would pay energy producers
for clean energy exported to the grid. Offering a FIT is a powerful financial mechanism to
incentivize solar at a larger scale than net metering and helps meet the State’s Renewable
Portfolio Standards.
Actions:
EN9.1 City to utilize membership in CPA to support development of a local Feed-In-Tariff (FIT).
City to advocate to expand the state feed-in-tariff (FIT) incentive program.
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EN9.2 Investigate the feasibility of developing a Qualified Low-income Home Rehabilitation
Loan program to finance home repairs eliminating health and safety hazards, increasing energy
efficiency, and maintaining local housing stock.
EN9.3 Investigate developing a revolving loan fund or on-bill financing to help reduce the cost
of residential and nonresidential energy efficiency retrofits and renewable energy projects.
EN9.4 Facilitate homeowner and business owner financing of energy efficiency measures by
expanding PACE financing options.
EN9.5 Expand and implement a Green Building Incentive Program to promote energy retrofits
at homes and businesses.

EN9 Financial Programs for Investments in Energy Efficiency and Renewables
Residential Electricity Savings (kWh)
Residential Electricity Emissions Reductions (MTCO2e)
Commercial Electricity Savings (kWh)
Commercial Electricity Emissions Reductions (MTCO2e)
Natural Gas Savings (therms/year)
Natural Gas Emissions Reductions (MTCO2e)
Total Emissions Reductions (MTCO2e)

Cumulative
Savings by 2030
5,816,111
179
12,390,801
339
600,078
3,191
3,710

Supporting Measures to Energy Strategies
SM1 Municipal Support
Description: City to work with local agencies to identify measures, potential funding sources,
and support policies and programs that would allow local agencies to implement energy
efficiency measures, transition to EVs, and take on renewable energy projects.
Rationale/Purpose: The City possesses the technical expertise to assist local agencies with
development of their energy programs. Partnering with local agencies to share this expertise
allows the City to help local agencies reduce their impacts on GHG emissions and local air
quality which directly impact the Thousand Oaks community.
Actions:
SM1.1 Incorporate cool pavement practices into street maintenance activities to reduce the
urban heat island effect.
SM1.2 Enhance tree planting practices throughout City to provide natural shade that combats
the urban heat island effect.
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SM2 Remove Policy Barriers
Description: City to work to identify and address policy barriers preventing the installation of
distributed energy resources and EV charging stations at the residential and commercial levels.
Rationale/Purpose: Removing policy barriers is an essential component to the adoption of EVs
and the increase in renewable energy generation locally, which are integral components to
achieving the City’s energy plan goals.
Actions
SM2.1 Review and revisit City building codes, design guidelines, zoning ordinances, and General
Plan to remove barriers to energy efficiency and local distributed energy resource projects of all
scales.
SM2.2 Identify alternative funding opportunities to subsidize City permit fees for green building
projects. In doing so, the permit process may be simplified or incentivize more green building in
new development projects.
SM2.3 Update the commercial building permit process to include a checklist that would
encourage business owners and contractors to incorporate energy efficiency in building plans,
utilize incentive and rebate resources, and seek out additional energy efficiency opportunities.
SM2.4 Expand expedited solar permitting to include commercial green building projects that
meet certain energy efficiency requirements. Develop checklists to include aspects from LEED,
GreenPoint Rated, and CALGreen tiers. New projects pursuing expedited green building permits
must meet an energy use analysis requirement to ensure permit compliance.
SM2.5 Incentivize new construction projects to exceed electric vehicle readiness requirements
laid out by the California Building Standards Code, Title 24 Part 6 and Part 11.
SM2.6 Update City Zoning Ordinances that will require installation of EV charging stations for all
new developments, including remodels or expansions.

SM3 Install Local Weather Station
Description: City to install a local weather station within the City limits.
Rationale/Purpose: Provide local temperature and solar radiance data for solar installation
modelling and computation of heating and cooling degree days used in energy efficiency
benchmarking.
Actions
SM3.1 Determine installation specifications (optimal location, instrumentation, costs,
maintenance), procure equipment and installation service, and share data through public
portal.
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SM4 Staff Development
Description: Offer trainings to applicable City staff on legislation, building codes, industry
trends, and best management practices.
Rationale/Purpose: By increasing the energy sector knowledge base of City staff, the City will be
able to better implement policies and practices benefitting the energy program of the
community. Staff will also be able to identify opportunities to enhance the City’s energy
program (e.g. policy, built environment, and outreach).
Actions
SM4.1 Offer trainings to applicable City staff on legislation, building codes, industry trends, and
best management practices (e.g. offer building code trainings to staff reviewing building plans
for compliance with Title 24, Part 6 and Part 11).

SM5 Regional Energy Forum
Description: City to partner with regional energy networks to coordinate and host a regional
energy forum. The forum will allow attendees to communicate needs, best-practices, and
challenges, promote opportunities, and share resources about climate change
mitigation/adaptation and energy efficiency/renewable energy measures.
Rationale/Purpose: Leverage the shared knowledge across the region to catalyze program
implementation allowing the City, and broader region, to better meet future GHG and energy
conservation targets.
Actions
SM5.1 Survey public agencies in region to determine event planning collaborators
SM5.2 Determine forum format, topics, guest speakers, and length
SM5.3 Identify host location and plan logistics
SM5.4 Publicize event

SM6 General Plan Update
Description: City to integrate Community Energy Action Plan (CEAP) into the City’s General Plan
Update.
Rationale/Purpose: The City’s General Plan sets forth the policies to support the strategies in
the CEAP and ensures alignment of the City’s development activities with its energy and climate
goals.
Actions
SM6.1 Participate in General Plan Update on development of the Sustainability Element.
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Summary of Recommendations
A work plan for Plan implementation is included as Appendix J.
Throughout 2020 the City will be conducting stakeholder outreach and engagement for the
development of its Climate and Environmental Action Plan (CEAP), which is expected to be
developed and presented to City Council in early 2021. This CEP will form the basis for the
Energy section of that plan. Additional sections will include Solid Waste, Transportation, Water
and the Environment.
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Appendix A: Electricity and Natural Gas (Stationary Combustion) Emission Factors
Electricity from Southern California Edison (SCE)
Year
CO2 (lb/MWh)
CH4 (lb/GWh)
N2O (lb/GWh)
eGRID Version
2010
610.82
28.49
6.03 eGRID2010
2011
610.82
28.49
6.03 eGRID2010
2012
650.31
31.12
5.67 eGRID2012
2013
650.31
31.12
5.67 eGRID2012
2014
568.60
33.10
4.00 eGRID2014v2
2015
568.60
33.10
4.00 eGRID2014v2
2016
527.90
33.00
4.00 eGRID 2016
2017
527.90
33.00
4.00 eGRID 2016
2018
527.90
33.00
4.00 eGRID 2016
Source: eGRID Subregion Output Emission Rates, Subregion CAMX, Total output emission rates.
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Appendix B: Global Warming Potential (GWP) Values
Greenhouse Gas
GWP
CO2
1
CH4
25
N2O
298
Source: IPCC Fourth Assessment Report (2007) – 100-year time horizon.
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Appendix C: Natural Gas (Stationary Combustion)
CO2 (tonne/mmBtu)
CH4 (tonne/mmBtu)
N2O (tonne/mmBtu)
0.05302
0.000005
0.0000001
Source: U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions, Appendix C: Built
Environment Emission Activities and Sources, Version 1.1 (July 2013).
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Appendix D: Ventura County Transportation Model (VCTM) Output Daily Vehicle Miles Travelled (VMT)
Rows show city of origin. Columns show destination city. Total internal VMT within the county is calculated as the Total Trips:Total
Trips intersection (= 26,283,710 miles in 2012) less the total miles originating from, or ending outside, the county.
VCTM Model Output Daily VMT (2012 year)23
Ojai Area
Ventura Area
Oxnard Area
Port Hueneme Area
Santa Paula Area
Las Posas Area
Camarillo Area
Fillmore Area
Moorpark Area
Thousand Oaks Area
Piru Area
Simi Valley Area
Oak Park Area
Ahmanson Ranch Area
Unincorporated Ventura County Area
Non-Ventura County
Total Trips

23

Port
Ventura
Oxnard
Hueneme
Santa Paula Las Posas
Camarillo
Fillmore
Moorpark Thousand
Simi Valley Oak Park
Ahmanson UnOjai Area
Area
Area
Area
Area
Area
Area
Area
Area
Oaks Area Piru Area
Area
Area
Ranch Area incorporated
136,979
78,780
95,427
9,924
24,527
1,989
37,308
6,009
7,798
31,890
1,421
14,866
1,676
107
4,028
82,260
766,485
411,934
41,753
75,852
11,129
150,087
18,558
25,931
88,190
3,294
44,700
6,401
352
2,850
103,944
428,834
736,902
87,798
90,079
20,220
253,855
16,496
56,851
305,946
3,655
103,369
12,616
443
3,764
10,896
43,379
88,281
15,499
8,046
1,876
25,834
1,412
5,698
34,590
313
11,039
1,234
41
370
26,068
73,110
86,125
7,705
76,906
3,673
44,616
15,861
13,052
40,209
3,577
20,797
1,490
62
894
2,105
11,090
19,583
1,763
3,909
2,005
13,929
1,277
6,647
14,094
385
10,378
576
19
138
39,375
153,852
248,931
24,865
45,300
14,139
205,684
11,051
50,184
202,691
2,628
87,101
8,890
352
2,443
6,429
18,335
15,874
1,354
15,535
1,224
10,167
47,674
11,730
21,413
13,340
17,588
905
19
531
8,071
25,672
55,404
5,379
14,160
6,808
50,359
12,122
87,434
144,830
3,170
149,988
8,243
194
827
32,886
87,653
299,723
33,255
40,178
13,858
196,852
23,363
139,738
829,704
4,761
300,555
48,508
1,551
2,742
1,988
4,475
4,448
377
5,800
567
3,183
17,580
4,222
5,971
10,689
3,698
346
7
103
15,729
44,577
102,239
10,736
22,681
10,798
88,553
18,623
144,918
312,802
2,994
681,006
17,527
800
1,604
1,826
6,650
12,363
1,193
1,588
563
8,919
884
7,719
47,027
277
16,238
5,871
150
195
116
323
416
38
63
17
328
20
193
1,517
6
772
156
62
7
4,084
2,878
3,525
341
894
133
2,339
462
828
2,739
84
1,589
191
7
6,208
204,766
668,312
1,041,903
117,267
191,481
49,004
736,126
245,411
445,755
1,824,084
100,141
2,039,738
178,757
18,566
19,420
677,524
2,414,406
3,223,079
359,247
617,000
138,002
1,828,138
436,803
1,008,696
3,907,697
150,733
3,503,422
293,386
22,731
46,124

Source: Jim Damkowitch 11/7/2018 – Ascent Environmental
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NonVentura
County
Total Trips
189,974
642,703
642,542
2,372,318
1,056,338
3,281,109
119,966
368,475
183,807
597,951
45,701
133,597
718,652
1,816,138
239,947
422,066
430,070
1,002,731
1,749,829
3,805,158
100,523
163,977
1,966,726
3,442,311
177,791
289,255
16,042
20,077
18,813
45,116
N/A
7,880,729
7,656,722 26,283,710

VCTM Model Output Daily VMT (2040 year)24
Ojai Area
Ventura Area
Oxnard Area
Port Hueneme Area
Santa Paula Area
Las Posas Area
Camarillo Area
Fillmore Area
Moorpark Area
Thousand Oaks Area
Piru Area
Simi Valley Area
Oak Park Area
Ahmanson Ranch Area
Unincorporated Ventura County Area
Non-Ventura County
Total Trips

Port
Ventura
Oxnard
Hueneme
Santa Paula Las Posas
Camarillo
Fillmore
Moorpark Thousand
Simi Valley Oak Park
Ahmanson UnOjai Area
Area
Area
Area
Area
Area
Area
Area
Area
Oaks Area Piru Area
Area
Area
Ranch Area incorporated
141,262
91,552
75,164
6,459
25,306
1,723
32,806
8,002
7,355
32,289
1,482
14,931
1,196
231
4,623
96,486
864,135
396,196
34,373
89,581
10,860
138,673
27,135
27,026
86,977
3,708
46,107
5,534
644
4,228
81,753
407,496
1,269,347
102,628
103,697
23,306
336,655
22,330
60,745
285,782
4,591
99,374
12,141
1,888
3,043
7,027
35,389
102,161
12,226
7,016
1,493
22,616
1,386
4,672
27,046
313
8,913
894
153
217
27,220
87,795
100,858
6,849
104,903
3,536
44,106
24,912
13,110
43,607
5,006
21,543
1,245
250
1,119
1,825
10,846
22,873
1,431
3,638
2,210
15,304
1,515
7,545
14,883
460
9,689
585
51
108
34,581
143,601
329,420
22,023
44,510
15,517
226,156
13,205
51,084
204,451
3,023
79,917
8,688
986
1,729
8,824
27,725
22,456
1,376
25,211
1,502
12,359
53,668
14,557
27,310
28,520
19,034
888
124
516
7,670
26,984
59,233
4,432
14,151
7,760
51,077
14,720
98,923
159,633
3,309
156,102
8,590
525
734
33,325
87,688
279,015
25,848
44,071
14,465
196,721
27,274
150,826
887,867
4,550
316,172
49,062
2,743
2,770
2,221
5,372
6,525
383
8,050
734
4,039
34,102
4,646
6,600
15,993
4,266
350
19
222
15,777
46,252
98,509
8,505
23,187
9,712
79,074
19,447
144,916
325,444
3,142
641,599
16,138
1,679
1,384
1,302
5,766
12,033
877
1,355
563
8,708
844
7,869
47,659
266
15,120
6,414
292
122
239
689
1,902
151
261
56
1,004
127
543
2,776
18
1,716
294
120
14
4,717
4,278
2,967
207
1,126
107
1,713
422
749
2,874
173
1,405
131
14
2,766
223,618
720,294
1,240,572
116,604
260,990
55,576
802,176
355,179
488,627
1,880,552
124,365
2,139,164
179,534
24,143
21,754
687,847
2,565,862
4,019,231
344,374
757,053
149,120
1,973,185
604,270
1,083,192
4,035,748
198,918
3,575,051
291,685
33,861
45,348

NonVentura
County
Total Trips
213,494
657,874
691,585
2,523,249
1,249,887
4,064,661
117,635
349,158
256,785
742,843
52,051
145,014
782,783
1,961,674
358,715
602,784
475,658
1,089,502
1,801,886
3,924,284
126,939
220,461
2,043,793
3,478,557
178,857
288,045
21,654
31,565
21,788
45,438
N/A
8,633,147
8,393,512 28,758,255

Ratio
Ojai Area
Ventura Area
Oxnard Area
Port Hueneme Area
Santa Paula Area
Camarillo Area
Fillmore Area
Moorpark Area
Thousand Oaks Area
Simi Valley Area

24

2010 Ratio 2011 Ratio 2012 Ratio 2013 Ratio 2014 Ratio 2015 Ratio 2016 Ratio 2017 Ratio 2018 Ratio
3.7%
3.7%
3.7%
3.7%
3.7%
3.7%
3.7%
3.6%
3.6%
13.4%
13.4%
13.4%
13.4%
13.4%
13.3%
13.3%
13.3%
13.3%
18.0%
18.1%
18.2%
18.3%
18.4%
18.5%
18.6%
18.7%
18.8%
2.1%
2.0%
2.0%
2.0%
2.0%
2.0%
2.0%
2.0%
2.0%
3.4%
3.4%
3.4%
3.4%
3.4%
3.5%
3.5%
3.5%
3.5%
10.2%
10.2%
10.2%
10.2%
10.2%
10.2%
10.2%
10.2%
10.2%
2.4%
2.4%
2.4%
2.4%
2.5%
2.5%
2.5%
2.5%
2.6%
5.6%
5.6%
5.6%
5.6%
5.6%
5.6%
5.6%
5.6%
5.6%
21.7%
21.6%
21.6%
21.5%
21.5%
21.4%
21.4%
21.4%
21.3%
19.5%
19.5%
19.4%
19.4%
19.3%
19.3%
19.2%
19.2%
19.1%

Source: Jim Damkowitch 10/15/2018 - Ascent Environmental
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Appendix E: Transportation Fuels Emission Factors
CO2 (carbon dioxide)
Fuel Type
kg CO2 per unit
Unit
Compressed Natural Gas (CNG)
0.05444 scf
Diesel Fuel
10.21 gallon
Motor Gasoline
8.78 gallon
Source: EPA Emission Factors for Greenhouse Gas Inventories (9 March 2018): Federal Register EA; 40 CRF Part 98;
e-CFR, June 13, 2017.

CH4 (methane) and N2O (nitrous oxide)
Vehicle Type
Year
CH4 Factor (g/mile)
N2O Factor (g/mile)
Gasoline Passenger Cars
2005
0.0164
0.0051
Gasoline Passenger Cars
2007
0.0170
0.0041
Gasoline Passenger Cars
2009-present
0.0173
0.0036
Gasoline Light-Duty Trucks
1999
0.0333
0.0593
Gasoline Light-Duty Trucks
2000
0.0340
0.0607
Gasoline Light-Duty Trucks
2001
0.0221
0.0328
Gasoline Light-Duty Trucks
2002
0.0242
0.0378
Gasoline Light-Duty Trucks
2003
0.0225
0.0330
Gasoline Light-Duty Trucks
2004
0.0162
0.0098
Gasoline Light-Duty Trucks
2005
0.0160
0.0081
Gasoline Light-Duty Trucks
2006
0.0159
0.0088
Gasoline Light-Duty Trucks
2007
0.0161
0.0079
Gasoline Light-Duty Trucks
2008-present
0.0163
0.0066
Gasoline Heavy-Duty Vehicles
1997
0.0924
0.1726
Diesel Light-Duty Trucks
1996-present
0.0010
0.0015
Diesel Medium- and Heavy-Duty Vehicles
1960-present
0.0051
0.0048
CNG Light-Duty Vehicles
0.7370
0.0500
CNG Medium- and Heavy-Duty Vehicles
1.9660
0.1750
Source: EPA Emission Factors for Greenhouse Gas Inventories (9 March 2018): EPA (2017) Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2015, Tables A-104 - A-110.
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Appendix F: Municipal Facilities
Facilities
Cameron Center
Civic Arts Plaza
Civic Arts Plaza Parking Structure
Conejo Recreation and Park District
Goebel Adult Center
Household Hazardous Waste Facility
Municipal Service Center
Municipal Service Center – CNG Station
National Park Service Center
Newbury Park Library
Teen Center
Thousand Oaks Library
Transportation Center
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Appendix G: Greenhouse gas emissions, 2010 - 2018
Greenhouse gas emissions by source and scope, 2010 - 2018 (tonnes CO2e).
Year

Buildings & Facilities

2010
2011
2012
2013
2014
2015
2016
2017
2018

Natural
Gas
723
676
609
646
559
637
638
540
615

Grid
Electricity
2,009
22
58
53
64
74
76
78
66

City of Thousand Oaks

Wastewater Treatment Facility

All
2,732
698
667
698
624
712
714
618
681

Natural
Gas
111
235
91
385
263
98
103
263
456

Grid
Electricity
727
872
343
635
256
127
250
391
838

Process

All

796
868
1,017
1,006
1,112
1,060
1,116
1,156
875

1,634
1,974
1,451
2,026
1,631
1,285
1,470
1,810
2,169

75

Street,
Parking,
Area
Lighting;
Traffic
Control
Grid
Electricity
1,025
1,028
1,093
1,102
956
947
884
875
877

Water &
Wastewater
Transport

Vehicle
Fleet

Transit
Fleet

Grid
Electricity
852
848
965
1,016
831
678
630
681
709

Fuels

Fuels

536
418
591
682
768
807
893
979
950

537
540
534
522
694
1,251
1,603
1,572
1,526

Scope
1

Scope
2

Total

2,703
2,737
2,842
3,241
3,397
3,853
4,353
4,510
4,423

4,613
2,770
2,458
2,805
2,107
1,827
1,840
2,024
2,489

7,316
5,506
5,300
6,046
5,504
5,680
6,193
6,534
6,912
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Appendix I: Energy Data Analysis and Mapping Methodology
Energy Atlas Data Description
All energy consumption data was categorized based on parcel use type, which contains building
attribute information (square-footage, use code, and building vintage). Parcel data for this project is
sourced from the Southern California Association of Governments (SCAG), who have standardized parcel
data from all member counties and are used in the underlying analysis. Initially, UCLA attempted to
maintain time series parcel data to be able to link consumption to parcel data based on closest year (i.e.
2012 consumption to 2012 parcel data), however, due to changes in SCAG standardization procedures,
this was not possible and led to increased data categorization errors. As a result, all consumption data
for all years are linked to 2016 parcels only.
1. Change in Use Type Categories
In the new version of the tables, a new category for energy consumption linked to agricultural
parcels is now under “Agriculture”. The previous version of data tables separated out “MixedUse”, however, due to high levels of privacy masking, mixed-use has been incorporated into its
dominant use type (i.e. “Industrial”, or “Commercial”, or “Other”).
2. Updated Years Available
The newest version of the data includes consumption values from 2011-2016. In late 2018, UCLA
obtained data for 2014-2016, which was processed and incorporated into the Energy Atlas
database. There are some raw utility data limitations that can sometimes cause discrepancies
between the 2011-2013 and 2014-2016 data, including missing utility customers or consumption
values between these data periods. The methodology 25section of the Energy Atlas provides
more details on these limitations.
3. Improved Geocoding of Addresses
Geocoding (spatially mapping) utility accounts to their associated parcel is the primary way the
Energy Atlas team linked accounts to their building attributes, spatial location, and sociodemographic characteristics. UCLA was able to improve the match rate of parcels with updated
geocoding technology. For Ventura County, 93% of residential accounts and 84% of nonresidential accounts are linked to their parcels. The geocoding discussion within the
methodology section on UCLA’s website (previously referenced) provides more information on
this subject.
For residential parcels which did not clearly fall within the single family, multi-family, and condominium
categories, a new category of “residential other” was created to include parcels for mobile homes and
trailer parks, nursing homes, rural residential, boarding houses, manufactured homes, and unknown
residential use codes. “Residential_uncat” is consumption that was categorized as residential from the
utility but was unable to be mapped to its parcel and thus unable to be categorized by parcel use type.
All five of the major residential use types (see “Residential” category above) are combined together to
form a “residential” total reported for each geography, though uncategorized consumption lacks sq. ft.
and vintage information since it is not linked to corresponding parcels.

25

https://energyatlas.ucla.edu/en/p/Methods-3WidYkM44mqLi1xkJTyXtc
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If a parcel use code did not fit into one of the pre-set categories, it was placed into the “other” category,
which spans a diverse range of uses. Uncategorized consumption is utility account consumption that was
able to be matched to the city, but not to the account’s corresponding parcel (and thus use type), so the
consumption cannot be assigned to a more specific use. Uncategorized consumption is included in the
“all” category, which is the total for all building types.
Some of the cell values in the Energy Atlas dataset have negative values (i.e. -7777,-8888,-9999) and
represent the following:
•
•
•

-7777: raw data is not available.
-8888: only occurs in column having derived values, which means the source is not available
(ie.Cannot calculate median per square foot if no square footage is reported).
-9999: data is masked due to privacy rules.

Annual Data Description
Contains electricity and natural gas tables for 2011-2016 annual consumption (total, median per parcel,
median per sqft) for Thousand Oaks, organized by “all” buildings and broken into use types.
Column Name
name
id
usetype
sqft
usage
usage_med
usage_med_sqft
year
usage_percap

Column Description
City/County name
ID for city/county
Building type based on parcel data
Building sqft total based on parcel data
Total annual energy consumption of that
building type
Median energy consumption per parcel by
building type
Median energy consumption per sqft by
building type
Year of consumption
Residential consumption per capita

In addition, median household income data was included in the annual dataset.
Column Name

Column Description

name

City name

geo_id

ID for city/county

year

Year reported median household income [2014
American Community Survey(ACS)]

median_household_income

Median household income from 2014 ACS
aggregated from block groups
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Monthly Data Description
•

Census Tract Population and Median Household Income

Contains census tracts in Thousand Oaks (organized by id/FIPS code) and includes median household
income and population estimates from the American Community Survey 2010-2014. This table does not
contain energy consumption information.
Column Name
Census_tracts_id
Fips
Geo_name
Med_income
Pop
•

Column Description
Census Tract ID
FIPS code of census tract (unique)
Additional census tract identifier
Estimated median household
income
Population

Monthly Energy Consumption by Building Use Type (Census Tracts and Cities/County levels)

Contains electricity and natural gas tables for monthly consumption from 2011-2016 (total, median per
parcel, median per square foot) for Thousand Oaks organized by “all” buildings and broken into use
types.
Column Name
Name/fips
usetype

sqft
usage
usage_med
usage_med_sqft
Year
Month
•

Column Description
City/County name or FIPS census tract ID
parcel use-type, please refer to building usetypes section in the Methods page for more
details on how parcel use-type is designated
building square footage (total)
monthly consumption total (kWh or therms)
median monthly consumption per parcel (kWh
or therms)
median monthly consumption per built square
foot (kWh or therms)
Year
Month (1=January, 12=December)

Monthly Energy Consumption by Income Quintiles at Census Tract Level

Contains: Monthly residential energy consumption by median household income quintile range at the
Census Tract level for of Ventura County (organized by id/FIPS code). Estimates for median household
income and population are from the American Community Survey 2010-2014.
Column Name
fips
Census_tract_id
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Column Description
FIPS ID for Census Tract
Census Tract ID
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Usetype

usage
usage_percap

Year
Month
Income_quintile
Income_range

Pop
•

parcel use-type, please refer to building usetypes section in the Methods page for more
details on how parcel use-type is designated
monthly consumption total (kWh or therms)
Monthly residential consumption per capita
(kWh or therms) based on Census Population
estimates
Year
Month (1=January, 12=December)
Income Quintile ID (corresponds to income
range)
1 <= $53987 2 between $53987 and $67095 3
between $67095 and $82503.8 4 between
$82503.8 and $106065.8 5 between $106065.8
and $206563
Residential population

Census Tract to City ID Dictionary

Contains Census Tract FIPS IDs for tracts within requested cities. Because Census Tract
boundaries are often crossing municipal city boundaries, this allows users to identify all Census
Tracts within each city requested. However, it is important to keep in mind that some tracts are
found in multiple cities.
Column Name
Cities_id
city_name
Census_tracts_id
Geo_fips

Column Description
City ID
Name of city (corresponds to cities_id)
Census Tract ID
FIPS code of census tract (linked to FIPS_id
in any census tract table)

This table was used to determine which census tracts are found within each city boundary. Any
census tract that is within the boundaries of a city is included in this table (even if only partially
within).

Mapping Methodology
UCLA provided two Excel files containing monthly kwh and therms data. Data processing of those two
files began with sorting the monthly data by year (2011-2016). To extract the average median usage of
both therms and kwh from each usetype per year and census tract a basic averaging formula was used.
To prevent corruption of the data values this averaging process excluded any values which included –
7777, -8888 and -9999 that were present in the data due to privacy restrictions. The resulting averages
for each use type per year per census tract were transferred to a new dataset, which included the
following data types: fips, usetype, 2011 average usage_med, 2012 average usage_med, 2013 average
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usage_med, 2014 average usage_med, 2015 average usage_med and 2016 average usage_med.
Additionally, the PRIMARY_ZO (reclassified zoning codes) column was added.
This new dataset was converted to a .csv file to ensure compatibility with ESRI’s ArcMap software in
order to perform the required spatial analysis, data management, and map creation necessary. Once in
ArcMap, a geodatabase was created to house all of the working files and corresponding data. Layers
imported into ArcMap from the City of Thousand Oaks geodatabase included the city boundary, zoning,
census tracts, and parcels.
Reviewing these layers led to the discovery of the zoning layer being partially outdated. For example,
Dos Vientos Ranch was classified as one general portion identified as R-P-D (Residential Planned
Development). This misclassification caused areas in Dos Vientos that included residential housing,
commercial, public land, and open space areas to be excluded. The solution to the outdated, generic
classification of Dos Vientos Ranch required the addition of the public lands and open space layers into
ArcMap and running the union tool to separate urban areas from open space and public lands. Some
manual digitization of the zoning layer was required to cut the feature to reflect the true zoning
classifications for the residential, condominium, and commercial areas.
In addition, the zoning layer included a larger quantity of classifications than the use types in the data
provided by UCLA, which is due to the difference in classifications used by the utility companies. Zone
classification information can be found in The City of Thousand Oaks, California Municipal Code, Sec. 94.30126, which includes the following classifications:
R-A
R-E
R-O
R-1
R-2
R-P-D
R-3
C-O
C-1
C-2
C-2/CC
C-2/AM
C-3
C-4
M-1
M-2
T-P-D
O-S
H-P-D
P-L

26

Rural-Agricultural Zones
Rural-Exclusive Zones
Single-Family Estate Zones
Single-Family Residential Zones
Two-Family Residential Zones
Residential Planned Development Zones
Multiple-Family Residential Zones
Commercial Office Zones
Neighborhood Shopping center Zones
Highway and Arterial Business Zones
Highway and Arterial Business/Civic Center Zone
Highway and Arterial Business/Auto Mall Zones
Community Shopping Center Zones
Regional Shopping Center Zones
Industrial Park Zones
Light Manufacturing Zones
Trailer Park Development Zones
Open Space Zones
Hillside Planned Development Zones
Public, Quasi-Public, and Institutional Lands and Facilities Zones

https://codelibrary.amlegal.com/codes/thousandoaks/latest/thousandoaks_ca/0-0-0-13269#rid-0-0-0-13734
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However, the City’s classifications by use type encompass multiple zoning classifications, our
classifications include:
•

R-1 single_family

•

R-3 multi_family

•

R-C condo

•

C-1 commercial

•

M-1 industrial

•

P-L institutional

•

TPD residential_other

In order to create uniform classifications, the zoning layer classifications were combined with the City’s
classifications in the Primary_Zo column in the zoning layer:
•

R-A, R-E, R-O, R-1, R-2, R-P-D & H-P-D became R-1

•

R-3 remained R-3

•

C-O, C-1, C-2, C-2/CC, C-2/AM, C-3 & C-4 = C-1

•

M-1 & M-2 became M-1

•

T-P-D remained but relabeled TPD

•

O-S remained O-S

•

P-L remained P-L

The data contained separate values specifically for condominiums and multi-family residences, however,
the zoning layer classified condominiums as the multi-family R-3 classification. The parcel layer was
utilized to identify and separate condominiums from apartment buildings and multi-family polygons and
recategorize them.
With the zoning layer corrected, a Union was performed to connect the zoning layer with the census
tract layer in order to obtain a layer with both the census tracts and zoning classifications. Then, the Join
function combined features from the zoning and census tract layer with features from the averaged
energy consumption data together to connect the averaged data that was calculated per usetype/zoning
and census tract to the spatial location of the zoning classifications and census tracts on the map.
A new layer, titled Recorded Map Parcels (RMP), was added to the map as it contained the year in which
parcels were built. A Spatial Join was run to join the zoning and census tract layer with the RMP layer,
resulting in a new layer containing the proper zoning, census tracts, and year built remained. A
Definition Query was used to select by the Primary_ZO for each individual use type so data could be
mapped by the average year built per census tract. This was performed in ArcMap by summarizing then
selecting the average for the year built. The output table from the summarization function was then
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joined to the census tract layer to visualize the average year buildings were built per census tract on the
map, a step that was repeated for each use type for both electricity and natural gas.
With the processing of the data complete, individual map layers resulted that spatially visualize the
average monthly energy consumption data and average built year for each census tract per use type.
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Appendix J: Energy Strategies Modeling
Parameters
Total number of homes
Number of homes using gas
Residential electricity usage
Residential gas usage
Total number of MFDs
Number of MFDs using gas
MFD electricity usage
MFD gas usage

EN1 Provide Energy Program Outreach to Thousand Oaks Residents
Value
Units
37,660
32,070
317,514,628 kWh/year
19,255,592 therms/year
10,089
9,152
32,704,286 kWh/year
4,115,082 therms/year

Calculated Parameters
Average electricity consumption per home
Average gas consumption per home
Average electricity consumption per MFD
Average gas consumption per MFD

8,431 kWh/year
600 therms/year
3,242 kWh/year
450 therms/year

Assumptions
Homes taking action
Electricity savings per home taking action
Gas savings per home taking action
MFDs taking action
Electricity savings per MFD taking action
Gas savings per MFD taking action

5%
10%
10%
5%
10%
10%

Projections
Projected number of participating households using electricity
Projected number of participating households using gas
Projected annual electricity savings per home
Projected annual gas savings per home
Projected number of participating MFDs using electricity
Projected number of participating MFDs using gas
Projected annual electricity savings per MFD
Projected annual gas savings per MFD
Projected total residential electricity savings
Projected total residential gas savings
Projected total MFD electricity savings
Projected total MFD gas savings
Projected total electricity savings
Projected total natural gas savings
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1,883
1,604
843 kWh/year
60 therms/year
504
458
324 kWh/year
45 therms/year
1,587,573 kWh/year
96,278 therms/year
163,521 kWh/year
20,575 therms/year
1,751,095 kWh/year
116,853 therms/year

EN2 Provide Energy Program Outreach to Thousand Oaks Businesses
Parameters
Value
Units
Total number of businesses
17,027
Number of businesses using gas
1,740
Business electricity usage
567,084,726 kWh/year
Business gas usage
7,767,989 therms/year
Calculated Parameters
Average electricity consumption per business
Average gas consumption per business

33,305 kWh/year
4,464 therms/year

Assumptions
Businesses taking action
Electricity savings business taking action
Gas savings per business taking action

5%
15%
15%

Projections
Projected number of participating businesses using electricity
Project number of participating businesses using gas
Projected annual electricity savings per business
Projected annual gas savings per business
Projected total electricity savings
Projected total natural gas savings
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87
4,996 kWh/year
670 therms/year
4,253,135 kWh/year
58,260 therms/year
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Parameters
Total number of homes
Number of homes using gas
Residential electricity usage
Residential gas usage
Annual residential realty sales
Total number of MFDs
Number of MFDs using gas
MFD electricity usage
MFD gas usage
Annual MFD property sales
Total number of businesses
Number of businesses using gas
Business electricity usage
Business gas usage
Annual commercial realty sales

EN3 Increase Energy Program Outreach During Property Transactions
Value
Units
37,660
32,070
317,514,628 kWh/year
19,255,592 therms/year
1,170
10,089
9,152
32,704,286 kWh/year
4,115,082 therms/year
25
17,027
1,740
567,084,726 kWh/year
7,767,989 therms/year
100

Calculated Parameters
Average electricity consumption per home
Average gas consumption per home
Average electricity consumption per MFD
Average gas consumption per MFD
Average electricity consumption per business
Average gas consumption per business

8,431 kWh/year
600 therms/year
3,242 kWh/year
450 therms/year
33,305 kWh/year
4,464 therms/year

Assumptions
Residential property sales taking action
Electricity savings per home taking action
Gas savings per home taking action
MFD property sales taking action
Electricity savings per MFD taking action
Gas savings per MFD taking action
Commercial property sales taking action
Electricity savings per business taking action
Gas savings per business taking action
Assume all real estate transations are mixed fuel buildings

2%
10%
10%
15%
10%
10%
10%
15%
15%

Projections
Projected number of participating residential properties using electricity
Projected annual electricity savings per home
Projected annual gas savings per home
Projected number of participating MFDs using electricity
Projected annual electricity savings per MFD
Projected annual gas savings per MFD
Projected number of participating commercial properties using electricity
Projected annual electricity savings per business
Projected annual gas savings per business
Projected total residential electricity savings
Projected total residential gas savings
Projected total MFD electricity savings
Projected total MFD gas savings
Projected total commercial electricity savings
Projected total commercial gas savings
Projected total electricity savings
Projected total natural gas savings
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23
843 kWh/year
60 therms/year
1,513
324 kWh/year
45 therms/year
1,703
4,996 kWh/year
670 therms/year
19,729 kWh/year
1,405 therms/year
490,564 kWh/year
68,046 therms/year
8,506,271 kWh/year
1,140,220 therms/year
9,016,564 kWh/year
1,209,671 therms/year

EN4 Increase Energy Program Outreach Promoting Green Building Practices
Parameters
Value
Units
Total number of homes
37,660
Number of homes using gas
32,070
Residential electricity usage
317,514,628 kWh/year
Residential gas usage
19,255,592 therms/year
Average building permits for new home construction
46
Average building permits for applicable home renovations
634
Total number of MFDs
10,089
Number of MFDs using gas
9,152
MFD electricity usage
32,704,286 kWh/year
MFD gas usage
4,115,082 therms/year
Average building permits for new MFD construction
4
Average building permits for applicable MFD renovations
72
Total number of businesses
17,027
Number of businesses using gas
1,740
Business electricity usage
567,084,726 kWh/year
Business gas usage
7,767,989 therms/year
Average building permits for new commercial construction
50
Average building permits for applicable commercial renovations
1,500
Calculated Parameters
Average electricity consumption per home
Average gas consumption per home
Average electricity consumption per MFD
Average gas consumption per MFD
Average electricity consumption per business
Average gas consumption per business

8,431 kWh/year
600 therms/year
3,242 kWh/year
450 therms/year
33,305 kWh/year
4,464 therms/year

Assumptions
New residential construction takes action
Electricity savings per new homes taking action
Gas savings per new homes taking action
Existing residential construction takes action
Electricity savings per existing homes taking action
Gas savings per existing homes taking action
New MFD construction takes action
Electricity savings per new MFDs taking action
Gas savings per new MFDs taking action
Existing MFD construction takes action
Electricity savings per existing MFDs taking action
Gas savings per existing MFDs taking action
New commercial construction takes action
Electricity savings per new business taking action
Gas savings per new business taking action
Existing commercial construction takes action
Electricity savings per existing business taking action
Gas savings per existing business taking action
Assume mixed fuel sources for all building use types

10%
33%
33%
5%
10%
10%
5%
33%
33%
5%
10%
10%
5%
33%
33%
5%
15%
15%

Projections
Projected number of participating new residential construction
Projected number of participating residential renovations
Projected annual electricity savings per new home
Projected annual electricity savings per existing home
Projected annual gas savings per new home
Projected annual gas savings per existing home
Projected number of participating new MFD construction
Projected number of participating MFD renovations
Projected annual electricity savings per new MFD
Projected annual electricity savings per existing MFD
Projected annual gas savings per new MFD
Projected annual gas savings per existing MFD
Projected number of participating new commercial construction
Projected number of participating commercial renovations
Projected annual electricity savings per new business
Projected annual electricity savings per existing business
Projected annual gas savings per new business
Projected annual gas savings per existing business
Projected total residential electricity savings
Projected total residential gas savings
Projected total MFD electricity savings
Projected total MFD gas savings
Projected total commercial electricity savings
Projected total commercial gas savings
Projected total electricity savings
Projected total natural gas savings
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5
32
2,782 kWh/year
843 kWh/year
198 therms/year
60 therms/year
0.20
4
1,070 kWh/year
324 kWh/year
148 therms/year
45 therms/year
3
75
10,991 kWh/year
4,996 kWh/year
1,473 therms/year
670 therms/year
39,525 kWh/year
2,815 therms/year
1,381 kWh/year
192 therms/year
402,158 kWh/year
53,907 therms/year
443,064 kWh/year
56,913 therms/year

98

EN5 Provide Community Choice Energy Outreach to Residents and Businesses
Parameters
Value
Units
Total number of homes
37,660
Residential electricity usage
317,514,628 kWh/year
Total number of MFDs
10,089
MFD electricity usage
32,704,286 kWh/year
Total number of businesses
17,027
Business electricity usage
567,084,726 kWh/year
% homes enrolled in CPA Green Power (100% renewable)
73%
% homes enrolled in CPA Clean Power (50% renewable)
2%
% homes enrolled in CPA Lean Power (36% renewable)
8%
% residential electricity accounts with SCE
18%
% businesses enrolled in CPA Green Power (100% renewable)
79%
% businesses enrolled in CPA Clean Power (50% renewable)
0.21%
% businesses enrolled in CPA Lean Power (36% renewable)
4%
% nonresidential electricity accounts with SCE
16%
Calculated Parameters

Average electricity consumption per home
Average electricity consumption per MFD
Average electricity consumption per business
Number of homes enrolled with SCE
Number of MFDs enrolled with SCE
Number of businesses enrolled with SCE

8,431 kWh/year
3,242 kWh/year
33,305 kWh/year
6,602
1,769
2,757

Assumptions
Residential accounts upgrading to CPA Green Power from SCE
MFD accounts upgrading to CPA Green Power from SCE
Commercial accounts upgrading to CPA Green Power from SCE
Assume battery energy storage for all building use types

2%
2%
2%

Projections

Projected number of participating homes
Projected number of participating MFDs
Projected number of participating businesses

132
35
55

Projected total residential electricity switched to renewables
Projected total MFD electricity switched to renewables
Projected total commercial electricity switched to renewables
Projected total electricity switched to renewables
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114,661 kWh/year
1,836,220 kWh/year
3,064,088 kWh/year
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Parameters
Total number of homes
Number of homes using gas
Residential electricity usage
Residential gas usage
Total number of MFDs
Number of MFDs using gas
Multifamily electricity usage
Multifamily gas usage
Total number of businesses
Number of businesses using gas
Business electricity usage
Business gas usage

EN6 Energy Information Disclosure
Value

Calculated Parameters
Average electricity consumption per home
Average gas consumption per home
Average electricity consumption per MFD
Average gas consumption per MFD
Average electricity consumption per business
Average gas consumption per business

8,431 kWh/year
600 therms/year
3,242 kWh/year
450 therms/year
33,305 kWh/year
4,464 therms/year

Assumptions
Homes taking action
Electricity savings per home taking action
Gas savings per home taking action
MFDs taking action
Electricity savings per MFD taking action
Gas savings per MFD taking action
Businesses taking action
Electricity savings business taking action
Gas savings per business taking action

5%
10%
10%
5%
10%
10%
5%
15%
15%

Projections
Projected number of participating households using electricity
Projected number of participating households using gas
Projected annual electricity savings per home
Projected annual gas savings per home
Projected number of participating MFDs using electricity
Projected number of participating MFDs using gas
Projected annual electricity savings per MFD
Projected annual gas savings per MFD
Projected number of participating businesses using electricity
Projected number of participating businesses using gas
Projected annual electricity savings per business
Projected annual gas savings per business
Projected total residential electricity savings
Projected total residential gas savings
Projected total MFD electricity savings
Projected total MFD gas savings
Projected total commercial electricity savings
Projected total commercial gas savings
Projected total electricity savings
Projected total natural gas savings

City of Thousand Oaks

Units
37,660
32,070
317,514,628 kWh/year
19,255,592 therms/year
10,089
9,152
32,704,286 kWh/year
4,115,082 therms/year
17,027
1,740
567,084,726 kWh/year
7,767,989 therms/year

1,883
1,604
843 kWh/year
60 therms/year
504
458
324 kWh/year
45 therms/year
851
87
4,996 kWh/year
670 therms/year
1,587,573 kWh/year
96,278 therms/year
163,521 kWh/year
20,575 therms/year
4,253,135 kWh/year
58,260 therms/year
6,004,230 kWh/year
175,113 therms/year
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EN7 Adopt Local Building Reach Codes
Parameters
Value
Units
Total number of homes
37,660
Number of homes using gas
32,070
Residential electricity usage
317,514,628 kWh/year
Residential gas usage
19,255,592 therms/year
Average building permits for new home construction
46
Average building permits for applicable home renovations
634
Total number of MFDs
10,089
Number of MFDs using gas
9,152
MFD electricity usage
32,704,286 kWh/year
MFD gas usage
4,115,082 therms/year
Average building permits for new MFD construction
4
Average building permits for applicable MFD renovations
72
Total number of businesses
17,027
Number of businesses using gas
1,740
Business electricity usage
567,084,726 kWh/year
Business gas usage
7,767,989 therms/year
Average building permits for new commercial construction
50
Average building permits for applicable commercial renovations
1,500
Calculated Parameters
Average electricity consumption per home
Average gas consumption per home
Average electricity consumption per MFD
Average gas consumption per MFD
Average electricity consumption per business
Average gas consumption per business

8,431 kWh/year
600 therms/year
3,242 kWh/year
450 therms/year
33,305 kWh/year
4,464 therms/year

Assumptions
New residential construction takes action
Electricity savings per new homes taking action
Gas savings per new homes taking action
Existing residential construction takes action
Electricity savings per existing homes taking action
Gas savings per existing homes taking action
New MFD construction takes action
Electricity savings per new MFDs taking action
Gas savings per new MFDs taking action
Existing MFD construction takes action
Electricity savings per existing MFDs taking action
Gas savings per existing MFDs taking action
New commercial construction takes action
Electricity savings per new business taking action
Gas savings per new business taking action
Existing commercial construction takes action
Electricity savings per existing business taking action
Gas savings per existing business taking action
Assume mixed fuel sources for all building use types

100%
33%
33%
5%
15%
15%
5%
33%
33%
5%
15%
15%
5%
33%
33%
5%
25%
25%

Projections
Projected number of participating new residential construction
Projected number of participating residential renovations
Projected annual electricity savings per new home
Projected annual electricity savings per existing home
Projected annual gas savings per new home
Projected annual gas savings per existing home
Projected number of participating new MFD construction
Projected number of participating MFD renovations
Projected annual electricity savings per new MFD
Projected annual electricity savings per existing MFD
Projected annual gas savings per new MFD
Projected annual gas savings per existing MFD
Projected number of participating new commercial construction
Projected number of participating commercial renovations
Projected annual electricity savings per new business
Projected annual electricity savings per existing business
Projected annual gas savings per new business
Projected annual gas savings per existing business
Projected total residential electricity savings
Projected total residential gas savings
Projected total MFD electricity savings
Projected total MFD gas savings
Projected total commercial electricity savings
Projected total commercial gas savings
Projected total electricity savings
Projected total natural gas savings

City of Thousand Oaks

46
32
2,782 kWh/year
1,265 kWh/year
198 therms/year
90 therms/year
0.20
4
1,070 kWh/year
486 kWh/year
148 therms/year
67 therms/year
3
75
10,991 kWh/year
8,326 kWh/year
1,473 therms/year
1,116 therms/year
168,074 kWh/year
11,969 therms/year
1,964 kWh/year
272 therms/year
651,946 kWh/year
87,390 therms/year
821,984 kWh/year
99,632 therms/year

101

EN8 Enhance Local Energy Resiliency Resources
Parameters
Value
Units
Residential electricity usage
317,514,628 kWh/year
MFD electricity usage
32,704,286 kWh/year
Commercial electricity usage
567,084,726 kWh/year
Solar Generation Potential per 1 kW PV panel- Ventura County
1,678 kWh/year/kW
Calculated Parameters
N/A
Assumptions
25% of energy use will be PV-sourced by 2030

25%

Projections
Projected total residential electricity switched to renewables
Projected total MFD electricity switched to renewables
Projected total commercial electricity switched to renewables
Installed residential PV capacity needed by 2030
Installed MFD PV capacity needed by 2030
Installed commercial PV capacity needed by 2030
Projected total electricity switched to renewables

City of Thousand Oaks

79,378,657 kWh/year
8,176,071 kWh/year
141,771,182 kWh/year
47,306 kW
4,873 kW
84,488 kW
229,325,910 kWh/year
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EN9 Financial Programs for Investments in Energy Efficiency and Renewables
Parameters
Value
Units
Total number of homes
37,660
Number of homes using gas
32,070
Residential electricity usage
317,514,628 kWh/year
Residential gas usage
19,255,592 therms/year
Total number of MFDs
10,089
Number of MFDs using gas
9,152
MFD electricity usage
32,704,286 kWh/year
MFD gas usage
4,115,082 therms/year
Total number of businesses
17,027
Number of businesses using gas
1,740
Business electricity usage
567,084,726 kWh/year
Business gas usage
7,767,989 therms/year
Calculated Parameters
Average electricity consumption per home
Average gas consumption per home
Average electricity consumption per MFD
Average gas consumption per MFD
Average electricity consumption per business
Average gas consumption per business

8,431 kWh/year
600 therms/year
3,242 kWh/year
450 therms/year
33,305 kWh/year
4,464 therms/year

Assumptions
Homes taking action
Electricity savings per home taking action
Gas savings per home taking action
MFDs taking action
Electricity savings per MFD taking action
Gas savings per MFD taking action
Businesses taking action
Electricity savings per business taking action
Gas savings per business taking action

2%
10%
10%
5%
10%
10%
2%
15%
15%

Projections
Projected number of participating households using electricity
Projected number of participating households using gas
Projected annual electricity savings per home
Projected annual gas savings per home
Projected number of participating MFDs using electricity
Projected number of participating MFDs using gas
Projected annual electricity savings per MFD
Projected annual gas savings per MFD
Projected number of participating businesses using electricity
Projected number of participating businesses using gas
Projected annual electricity savings per business
Projected annual gas savings per business
Projected total residential electricity savings
Projected total residential gas savings
Projected total MFD electricity savings
Projected total MFD gas savings
Projected total commercial electricity savings
Projected total commercial gas savings
Projected total electricity savings
Projected total natural gas savings

City of Thousand Oaks

753
641
843 kWh/year
60 therms/year
504
458
324 kWh/year
45 therms/year
341
35
4,996 kWh/year
670 therms/year
635,029 kWh/year
38,511 therms/year
163,521 kWh/year
20,575 therms/year
1,701,254 kWh/year
23,304 therms/year
2,499,805 kWh/year
82,391 therms/year
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Appendix K: Energy Strategies Workplan
The Community Energy Plan’s implementation schedule and estimated costs (where available) are
shown in the following table. Strategies are listed in the same order as in the Plan, under their respective
sections, with numbering as employed in the preceding sections. Costs indicated are estimates over and
above staff time. Division indicates where primary responsibility lies.

Division Key
CIP = Capital Improvement Projects Division
CDD = Community Development Department
CMO = City Manager’s Office
FAC = Facilities Division
IOU = Investor-Owned Utilities
MSC = Public Works Operations
SUST = Sustainability Division
WW = Wastewater Utility

Previously budgeted capital improvement projects or studies are not included in this table.
FY

STRATEGY

Department

Partners

EN1 Provide Energy Program Outreach to Thousand Oaks Residents

X

DPW, CDD, CMO

IOUs, CPA, VCREA, 3C-REN, CA-VC

EN2 Provide Energy Program Outreach to Thousand Oaks Businesses

X

DPW, CDD, CMO

IOUs, CPA, VCREA, 3C-REN, CaGBN, CVCOC, AIA

EN3 Increase Energy Program Outreach During Property Transactions

X

DPW, CDD, CMO

IOUs, CPA, VCREA, 3C-REN, Association of Realtors

EN4 Increase Energy Program Outreach Promoting Green Building Practices

X

DPW, CDD, CMO

IOUs, CPA, VCREA, 3C-REN, CaGBN, AIA

EN5 Provide Community Choice Energy Outreach to Residents and Businesses

X

DPW, CDD, CMO

IOUs, CPA, VCREA

DPW, CDD, CMO

IOUs, CPA, VCREA, 3C-REN, Association of Realtors

EN6 Energy Information Disclosure
EN7 Adopt Local Building Reach Codes

22 23 24 25 26

X
X

EN8 Enhance Local Energy Resiliency Resources

X

EN9 Financial Programs for Investments in Energy Efficiency and Renewables

City of Thousand Oaks

X
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DPW, CDD, CMO

IOUs, CPA, VCREA, CEC, CBSC, Statewide Reach Codes Team

DPW, CDD, CMO, FIN

IOUs, CPA, VCREA, National Solar Tour

DPW, CDD, CMO, FIN

IOUs, CPA, VCREA, 3C-REN

