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1 OVERVIEW

The City ofEscondid@a / £ A Y I (i S(CCAR) Greenlousé Gd&FEHE) Reduction Methods
(document)provides a summary of the methods used to calculate GHG emissions reductions for the
strategiesandmeasuresncluded in the City dEscondid® @& NB T S NNB RA (ig2&€se@amdéci KS! t @

Section2 of the documentdetails theemission reduction targets fdEscondidan the years2020, 2030,
and 2035 Section3 provides a summary of emissi®meduction estimates from federal and Sate
(California)ctions as well asine CAP strategiesisedto meet2030 and 2035 targetsSectiord outlines
the common data sources and methods used throughout the documdrite Sections 5 and 6 detail the
methods used to estimate emissi®reductionsfrom eachspecificstrategyand measure.

Unless stated otherwise, all activity data and GHG emissions reported in this document are annual values
for the calendar year, and all emission factors reported in this document are annual average values for
the calendar year.

Rounding is used for the final GHG values within the tables and figures throughout the document. Values
are not rounded in the intermediary steps émy calculation. Because of rounding, some totals may not
equal the values sumed in any table or figure.

2 EMISSION REDUCTION TARGETS

California has a statewide target reachingthe 1990 GHG emissions lesgbqual toan annualalueof

431 million metric tons otarbon dioxide equivalenfMMT CQe), by 2020.At the State level, e
emissions reduction target for 202@n be calculated from any previous year for whicage inventory

is available. For example, tiSmate 2020 target ig percentbelow its 2012 inventory value, arid percent
below its2005inventory value.. &SR 2y / I-ferinTlEndity goblflhstate Agérties with
jurisdiction over sources of GHG emissions were directed to implement measures to achieve reductions
of GHG emissions to meet the 2030 and 2050 targstset forth inExecutive Orders-$05 and B30

15. The Sate targetfor 2030is 40 percentbelowits 1990 level, or 260 MMT G&* This is equivalent to

42 percentbelow its 2012 inventory value, a¥ percentbelow its2005value Similarly, the 2035 goal

is 52percentbelow its 2012 inventory valu&uchequivalencies are illustrated in Figuré tt.is important

to note that these mieterm targets are critical to help frame the suite of planning efforts and strategies
in clean technology and infrastructufenergy, transportation, agriculture, water, waste management,
etc.) needed tocontinue driving down emissions to meet the 2050 goal of reducing emissions to 80
percent below 1990 leveldmplementing this type of methodology would put the City of track to reach
the longterm sector target established by Executive Ord@& @, to reduce emissis in year 2050 to 80
percent below 1990 levels, although no specific recommendations are made.

1AB 32 (Nunez) (Chapter 488, Statutes of 2006)ifornia Global Warming Solutions Act of 208B 32 (Pavley) (Chapter 249,
Statutes of 2016)California Global Warming Solutions Act of 2006: emissions limit (2018).

2 California Air Resources Board (CARBIlifornia Greenhouse Gas Inventory for 200W6(June, 2018), accessed on
December 13, 2018.
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Figure adapted from California's 2017 Climate Change Scoping Plan Figure 6 that shows a linear, straight-line path to the 2030 target.
The 2050 goal is calculated based on 80% below 1990 level (80% below 431 MMT CO2e).

Source: California Air Resources Board California Greenhouse Gas Emission Inventory - 2018 Edition (June 2018).

and 2017 Climate Change Scoping Plan

Figurel California Statewide GHG Inventory and Emissions Reduction Target

TheEscondidaCAPRutilizesa baseline year of 201f2r the purposes of calculatingrgets Asemissions
from transportation account for more than Heof the / A (t@aDemissions, thenventory year should
align with the best available transportation datahich is from 2012Therefore, he target emissios
levels forEscondidare set at4 percentbelow the 2012 emissions level by 2022 percentbelow the
2012 emissions level by 203hd 52percentbelow2012emissions level by 203%hese mass reduction
targets are consistent with the emissions reduction targets at the State, lexglained above

Tablel shows the businesasusual (BAU) emissions project®mmwhich represent emissions levels in the
absence of anypew policies and programtargets,as well a<Qe reductions needed in 202@030 and
2035to achieve the target levels

3 The method to project emissions provided inAppendix ACity ofEscondiddsreenhouse Gas Emissions Invaetand
Projectiors (EPIC, 2018).
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Businessasusual Target Target Emissions
s EmissiosLevel Emissiors Reduction Needed
Year Projection
(MT CQe) (% below Level to Meet Target
baseline) (MT CQe) (MT CQe)
2012 943,000 - - -
2020 831,000 -4% 907,000 none
2030 833,000 -42% 547,000 286,000
2035 842,000 -52% 456,000 386,000
Emissiongrojection and reductiowvaluesare rounded.
Energy Policy Initiatives Center 2019.

No localactions are needed foEscondiddo reach its 2020 targetA reduction 0f286,000MT CGe is
needed to meethe 2030target, and a reduction d386,000MT CQe is heededo reach the2035target.
This document focuses on the State and laoalasuresneeded to reach th2030and 2035targets.
Implementing this plan would help the City achieve its 2035 tacgaesistent with state goals.

3 SUMMARY OF EMISSIONEDRCTIORSTIMATES

This section summarizes the GHG emissions redwgfiom strategies and measuraacluded in the
EscondiddCAPTable2 below presents a summary of emissions reducsifsam the nine localstrategies
in the EscondiddCAP, as well ake reductions fromfederal and3ate actions

Emissions Reductior
CAP Strategies (MT CQe)
2030 2035

Srategy 1: Increasethe Use of ZereEmission or Alternative Fuel Vehic({@3 4,348 7,021
Strategy?2: Reducd-ossiFuel Use (T) 6,421 | 10,584
Strategy 3: Reduce Vehicle Miles Traveled (T) 19,910| 36,751
Strategy4: Increase Building Energy Efficie(gy 935 1,260
Strategy5: Increase Renewabbnd ZereCarbonEnergy(E) 44,992 | 33,864
Strategy 6: Increase Waté&ifficiency (W) 53 76
Strategy7: Diversify Local Water Supply (W) 3,541 3,571
Strategy 8Reduce and Recycle Solid WaSe 23,588| 27,405
Strategy9: CarbonSequestratiorand Land Conservatidic) 734 1,049
Total Reduction from Federal and State Regulations 235,062 272,044
Total Reduction (Federal, State and CAP Measures) 340,000 394,000
T ¢ Transportation, E Energy, W, Water, S Solid Waste, and €Carbon Sequestration
*Total emissions reduction values in 2030 and 2035 are rounded.
Energy Policy Initiatives Center 2019.

Each strategy has several measuiisble3 presents a detailed summary of the emissions redudion
from eachCAP measerand from each federal and State action
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Emissions
) Reduction
CAP Strategies CAP Measures (MT CGe)
2030 2035
Srategy 1. Increase| T-1.1 Transition to &lean andmore fuelefficient municipal fleet 33 33
th(IeELr:l?sesic::nzgrro T-1.2 Installelectric vehiclechargingstations at Park anRide Lots 463 737
Alternative Euel T-1.3Adopt an ordinance toequire electric vehicle charging stations at new developments 3,513 5,732
VehiclegT) T-1.4 Require electric vehicle charging stationaew model home developments 339 520
T-2.1 Synchronize traffic signals 289 408
Strategy2: Reduce I3 5" il Roundabouts 811| 1,145
FossiFuel Use (T)
T-2.3 Increase renewable or alternative fweinstruction equipment 5,321 9,032
T-3.1 Participate itheS y 5AS32 | aa20A (A 2y Vanpool PadgeiNy 837 787
T-3.2 Improve pedestrian infrastructure at priority areas 44 59
T-3.3 Continue tamplement Safe Routes to School Program at Escondido Union School D 60 82
Strategy 3: Reduce T-3.4 Develop a citywid@ransportationDemandManagementilan 533 820
Vehicle Miles T-3.5 Update Bicycle Master Plan 231 335
Traveled (T) T-3.6 Increase transit commuters among ndawntown residents 84 177
T-3.7 Develop an intrgity shuttle program 4,463 6,540
T-3.8 Increasdransit ridership 7829 | 16,875
T-3.9Develop and implement a service populatibased vehicle miles traveled threshold 5,829 | 11,075
E4.1 Require new residential developments to install alterndyifeel water heaters 629 822
Strategy4: Increase| £ 4 5 Require newnulti-family residential developments to install electric cookimgpliances 143 172
Building Energy — . .
Efficiency(E) E-4.3Reduce electricity use in streetlights 3 3
E4.4 Require nomesidentialalterations and additions to install alternatiysfuel water heates 160 263
Strategy5: Increase E5.1Increase renewable energy generated at municipal facilities 292 745
Renewableand E-5.2Requirenew commercial developments to achieve zero net energy 1,618 2,668
ZeroCarbon E5.3 Increase gridupply renewable and/or zeroarbon electricity 42,134 29,486
Energy(E) E-5.4:Increase renewable electricity generated at school sites 947 965
Strategy 6: Increasq \y._g 1 Reduce municipal landscape water consumption 45 64
Water Efficiency
(W) W-6.2 Reluce landscape water consumption at nevadel home developments 8 12
Strategy’:
Diversify Local | W-7.1 Develomlocal water supply for agricultarwater use 3,541 3,571
Water Supply (W)
Strategy 8Reduce
and Recycle Solid| S8.1 Increase citywide waste diversion 23,588 | 27,405
Waste(9
Strategy9: Carbon | G9.1 Enforce landscape tree requiremsat new developments 183 239
Sequestratiorand —
Land Conservation (G9.2 Develop a citywiderban Forestry Program 36 48
(C) G9.3 Develop an Agricultural Land and Open Sg@ameservation Program 515 762
Federal and State| Federal and California Vehicle Efficiency Standards 87,981 | 103,866
Regulations California Energy Efficiency Programs 16,778| 15,836
4
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Emissions

. Reduction

CAP Strategies CAP Measures (MT CGe)

2030 2035

Renewables Portfolio Standard 79,088 | 99,932
California SolalPolicy, Programs and 2019 Mandates 51,215| 52,411
Total Reduction from Federal and State Regulations 235,062| 272,044
Total Reduction from CAP Measures 104521 | 121,582
Total Reduction (Federal, State and CAP Measures) 340,000 394,000

T¢ Transportation, E Energy, W, Water, & Solid Waste, and €Carbon Sequestration
*Total emissions reduction values in 2030 and 2035 are rounded.

Energy Policy Initiatives Center 2019.

Figure2 provides a visualization of the emissions trend for the CAP hoyeanthrough 2035
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Figure2 EscondiddGHG Emissions Trend (2@2D35

In Figure 2, the BAU emissions projection is represented along the top of the grapbblack dots
represent the arget emissions levels in 202030 and 2035and the emissions goal in 2050he colored
wedges represent the reductioinom eachlocal CAP strategy anfiom federal and State acti@Each
wedge represents the cumulative GHG reduction from each strategy from when the strategyated

through2035 The grey area beneath the colored wedges represents the remaining emissions after all the

actions have taken placés shown in Figurg, the City meetdts 2020, 2030, and 203&rgets with the

federal and State actions and local measurestdied in the CAP.
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4 BACKGROUND AND COMMON ASSUMPTIONS

A set of common assumptions and sources was used to calculate potentialomsissductions for many

October 13, 2020

of the measuredincluded in the CAP. The following sectitascribes theassumptons thatare applied to
measuresrelated to electricity, natural gas, and woad transportation.Measuresrelated to other
categories do not have common assumptions. The detailed methods and data fomesdureare
provided inSectiors 5 and 6.

4.1 Common Background Data

Table4 presents a summary of common data used to estimate overall GHG emissions levels and the

reduction estimates across several CAP measures

Table4 Common DatdUsedfor the EscondidaCAP

Year 2012 2030 2035
Populatiort 146,781 172,332 172,892
Labor Force 69,300 79,608 81,903

Vehicle Miles Traveled (VMT)
(annual miles)

1,856,972,636

2,020,248,005

2,034,021,525

Electricity Gross Generation (GWh)

762

890

909

VMT projections are based on the SANDAG Series 13 forecast. 2012 is the Series 13 Base Ye
Data in 2012 are historical data and data in 2680 2035are the latest available forecasted data.

The next version of SANDAGecast will revised based on updated historical information, market
trends, and new housing accommodation requirements provided by the Regional Housing Nee(
Assessment.
Energy Policinitiatives Center 2019.

4.2 Common Assumptions and Methods for Calculating Electricity Emissions Reductions

The following overall assumptions and methods are usélde calculation of emissions reductions related
to electricity, includindoth thosefrom federal and State actions and lo€APmeasures Details for the

calculation of eaclactionare provided in Secticgb and6.

4.2.1 GHG Emission Factor for Electricity

The GHG emission factor for electricity a city, expressed in pounds of £0 LISNJ YS3l g (G nK?2
CQe/MWh), is specific toeach city and dependsipon the sources of electrity suppliedto the city.

At KS
HAaon

HN1MH

by R

L2 Lddzt | GA2Yy A&

HNnop

estimates by the State, such asrh the Department of Finance (DOF).
5The 2012 labor force is from th@alifornia Employment Development DepartméBDD Databaseaccessed on August 2,

2019. The 2030 and 2035 labor force are based on the S&NE2fies 13 forecast for civilian jobs estimates in 2030 and 2035,
and the ratio of the 2012 labor force and 2012 SANDAG Series 13 civilian jobs estimate (2012 is the forecast base year).
D NESBNDKG Da2al$lf@tcessed an!Noveibér §5R A y

{!'b5! DQ4&
2017.

6 Based on SANDAG Series 13 Odiggatination weekday VMT, provided by SAND¥@&rch 23, 2017 and November 7, 2017).

{ SNA S a

M O

wS3aA2yl

Weekday VMT were converted to annual ViEIng the methods described Appendix ACity ofEscondiddsreenhouse Gas
Emissions Invent@sand Projectios (EPIC, 2018).

7 Gross geeration is the sum of the forecasted utility electricity sales, electricity generated from béhércheter PV systems,

additional loadfrom electric ehicles and transmissiamd distribution losses.

Energy Policy Initiatives Ceni@&PIC)
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accessed on November 15, 2017. Series 13 has a base year of 2012. Projections from 2012 may differ from more recent
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Therefore, forthe purpose of estiming GHG reductias) the GHG emission dtor for electricity in

Escondidds the weighted average emission factaf gross generation from fowsources of supply: San

Diego Gas & El#ic (SDG&E other electric retail suppliet F2NJ { 5D39Qa 5ANB@id ! 00S:
local renewables and ee-carbon program, and behinthe-meter photovoltaic PVj systems. This

citywide emission factor ineededto estimate the effects of Statactionsand localCAP measurehat

increase the gricsupply of renewabl@nd zerecarbonelectricity,as well ashe impact of adding behind

the-meter PVsystemsand increasing building energy efficiency.

The citywide emission factor is calculated based on the percentage of renearablerecarboncontent

in, and the percentage of, gross generation from each source of supply as described below. This method
is applied to 2016, thetarting year foremissions projectios) as well as to each year included in the CAP
horizon8 As the @rcentage of renewabl@and zerecarbonsupply in the mix increases, the weighted
average emission factor of electricity supply decreases.

4.2.1.1 Supply from SDG&E

{5D39Q4 LR6ESNI YAE AyOfdzRSa St SOGNAOAGE 3ISYSNI GSR
procued by SDG&E (both specified and unspecified sources), known as bundled power. As of 2016,
{5D39 Q& 0dzy Rt S Rercedren&nvdbleYSDE&EAES already met tB820 mandate 083
percentrenewableenergy equired by the Renewabld2ortfolio Standard (RPS) under SB (0 Ledn)

(Chapter 312, Statutes of 2018)lt is assumed that SDG&E will be atpgg@Bcentrenewable by 203@nd

beyond 73percent renewable by 2035in line with the mandatesn SB 100! These mandatesre
discussedn Sectiorb.1

4.2.1.2 Supply from Electric Retail Suppliers of SDG&E Direct Access Customers
LikeSDG&Eglectric retailsuppliersof SDG&E DA customeaee required to meet RPS targets.
4.2.1.3 Supply from Renewables and Z&€arbonProgram

Under CAPMeasure E5.3, the City wouldpresent options tothe City Council tancrease griesupply
renewable and zergarbon electricity As of this writing, the City is pursuing a joint, Community Choice
Energy feasibility study, with th@ties of San Marcos and Vista, which, if implemented, would accomplish
this goallt is assumed that such a progra@ommunity Choice Energy or othenooensurate program,
wouldincreasethe renewableand zero-carbonelectricity to 100percentin and after2030, or40 percent
beyond thecurrent RPS mandates for 2030.

The renewableand zerecarboncontent of the program would affect the citywide weighted average
SYA&aaAz2y TFILOG2N® . SOl dzaS K $lectdityfsuppliBrsiodmiettthe RASE t 2 F
requirement, a portion of the emissions reduction from RPS complimtredited b Stateactions The

remaining portion of reductios) beyond 6(percentin 2030and 73percentin 2035, is attributed to the

City undeMeasure E5.3.

8 The method to project emissionspsovided in theAppendixA: City oEscondiddsreenhouse Gas Emissions Inveatoand
ProjectiongEPIC, 2018).

9 California Energy Commission (CEG)6 Power Content Label San Diego Gas & Electric

10SB 100 (de lom) California Renewables Portfolio Standard Program: emissions of greenhous€2§45€2018). The interim
RPS targets are 44 percent by 2024 and 52percent by 2027 from eligible renewable energy resources.

1173 percent renwable by 2035 target is linearly interpolated between the 60percent renewable mandate by 2030 and the
100 percent renewable and zemarbon mandate by 2045 under SB 100.

7
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4.2.1.4 Supply from behindhe-meter PV Systems

Electricity generation from behinthe-meter PV systems, including residential and mesidential PV
systems, is considereagipart of the overall electricity supply. Electricity generation from PV is considered
100 percent zerocarbon (i.e., GH®ee). TIE { G GSQa a2t NJ LRt A0ASa | yR
Building Energy Efficiency Standards (Title 24, Part 6) residential PV mandates, dndaSijfe E5.1:
Increase Renewable Energy Generated at Municipal FaciMessureE5.2: Require New Commercial
Developmerdgto Achieve Zero Net Energand Measure E5.4: Increase Renewable Electricity Generated

at School Sitesll increase behindhe-meter PV systems in th@ty; they are discussed fBection6.5.

Consideringbehindthe-meter PV as a source that contributes to the citywide emission fdutps to
calculatethe effects of energy efficiency programs that may reduce befiiredmeter electricity useor
from additionalelectric vehicle EVj chargingload, which may come from behinthe-meter electricity
sources and not just from grid supply.

4.2.1.5 Weighted Average GHG Emission Factor for Electricity

The weighted average GHG emission factor for electricity is based on the percentage of gross generation
from eachpreviouslyreferenced suppl, as welbs the percentage of renewable amdro-carbon content
in each supply.

Table5 shows the contribution from eacbupply to gross generation aritd renewableand zerecarbon
content,as well ashe resultingoverall citywideannualweighted averag emission factors for 2018030
and 2035

Year 2016 2030 2035
Renewables and Zero| % of Gross Generation Supplied - 57% 57%
Carbon Program ZeroCarbon Content in Supply - 100% 100%
Other Electric Retail | % of Gross Generatidsupplied 10% 8% 8%
Suppliers Renewable Content in Supply 21% 60% 73%
% of Gross Generation Supplied 79% 7% 7%
SDG&E -
Renewable Content in Supply 43% 60% 73%
) % of Gross Generation Supplied 11% 29% 29%
Behindthe-meter PV -
Renewable Content in Supply 100% 100% 100%
Citywide Renewable and Ze€arbon Supply 47% 94% 96%
Overall Citywide ici issi
ty Electricity Emission Factor 486 53 36
(Ibs C@e/MWh)
2016 is the latest year with utility data available. The 2016 electricity emission factor is used for BAU emissionsnsroj
in future years, incluithg 2030 and 2035.
2030 and 208 data are projections based on CAP assumptions, current status, amd fompact of State policies and
programs.
Energy Policy Initiatives Center 2019.
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In 2016, SDG&E and other electrlc retail suppllers supphedunted forl89 percentof the gross_
generation andbehindthe-Y SG SNJ t + aeadSya adzl ASR GKS NBYIAYRS
factor was 525 lbs GEIMWh, resulting in aitywide emission factor of 486s CGQe/MWh in 2016%

In 2030, the projected electricity supply from behitie-meter PV systers is esimated to be 2Percent
of gross generation. To comply with the 2030 RPS target, the renewable contirat supply ofboth
SDG&Eand other electric retail suppliersvill increase to 60percent this document assumethe
renewable supplysfixed at the RPS mandate level to avoid overestimating the emissions redsfction
their renewablesupplies The renewables and zewmarbon program{(CAPMeasure E5.3) is assumed to
have 100 percentrenewable andzero-carbon sources in 203@ased on thee supp} contributions, the
citywide annualweighted electricity emission factor in 2030 is projected to253 Ibs CGe/MWh (94
percentrenewable or zeracarbon)®® Using the same method, the projectederall citywide electricity
emission factor in 203%ould be36 Ibs. CQe/MWh (94 percentrenewable or zerearbon).

These annualweighted citywia electricity emission factors atesedto calculate the GHG reductions from
CAPmeasureghat both increase renewabland zerecarbonsupply oreduce electricity use.

4.2.2 Allocation of GHG Emissions Reductions from Actions that Increase Renewables in Electricity
to StateActionsandLocal CAP Meaires

The projected citywide electricity emission factor is used to estimate the GHG emissions reductions from
any measureghat increasethe overall renewable and zewwarbon supply. The total reductioesulting

from State and local CAReasuredo increase renewable and zemarbon supplysgiven inTable6. It is
calculated usinghe projected gross generation target yearsas well aghe difference in the2030 and
2035citywide emissiosand BAU emission factar

Projections withState and bcal Emissions
BAU Projections Actionsin Increasing Renewable and| Reduction from
Gross Zero-Carbon Supply Increased
Year Generation . o Projected Projected Renewable and
(GWh) EAUSEEE || T S Electricity Emissions from ZeroCarbon
Emission Factor | from Electricity - oy Suopl
(Ibs CGe/MWh) (MTCQe) Emission Factor Electricity upply
(Ibs CQe/MWh) (MT CQe) (MT CQe)
2030 890 486 196,254 53 21,218 175,036
2035 909 486 200,484 36 14,693 185,791
The projections with increasing renewalaled zerecarbonsupplyare based on CAP assumptions &tdte policies and programs.
Energy Policy Initiatives Cent2019

The BAU emission factor for 20Iable5) is kep constant through the year 203as opposed to using
the emission factor for the 2012 baseline yedhis isbecause the additional renewable content in

12The SDG&E bundled emission factor is calculated by EPIC and the methodologyes ieghe SANDAG Regional Climate

Planning Framework (ReCARchnical Appendix Table 6 (2018).

BLGFNIAYI gAGK {5D39 Q& Hnwbs C@/MWIR(&Sﬁ)Ece& Kehevable)2the projectedi2p3ao] 2 F _PHP
{5D39 FyR 20KSNJ St SOGNRO NIbs CO/MWh IBEpeden ENeRable) Bnd kha grojedtgtl 2080 O G 2 NJ A
local program emission factor is zero (100 percent renewable ora@tmon). The 2036itywide emission factor is then 3@i8s

CQe/MWh*15 percent.

9
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& dzLILdhemetkryPR supp®y KnA2¢gi1Bre already included in the BAU emissions

The total emissions reduction from increasing renewable and-zarbon supplyas calculated above
(Tableb), isattributed to eachsupplybased onts renewable (or zeracarbon, if beyond the RPS mandate)
contribution to the total citywide renewable content. Tlagribution andimpact on GHG reductiafrom

each supplhare shownin Table7.

Table7 Attribution of Emissions Reductiorte Suppliesthat Increag Renewableand Zero-Carbon Supply in

Escondido
Rae:dev%/:zlaes Other Electric Behind
Year Electricity Supply Total Retalil SDG&E | the-meter
Carbon .
Suppliers PV
Program
% of Gross Generation Supplied by o o o o o
Renewables and Zet©arbon Sources 94% S7% 5% 4% 29%
2030 | Emissions Reduction from Increased
Renewables and Zei@arbon Supply 175,036 105,336 8,576 7,310 53,814
(MT CGe)
% of Gross Generation Supplied by 0 0 0 0 0
Renewables and Zei®Garbon Sources 96% S7% 6% 5% 29%
2035 | Emissions Reduction from Increased
Renewables and Zei@arbon Supply 185,791 109,209 10,923 9,286 56,373
(MT CQe)
2030 and 2035 data are the projections based on CAP assumptioniseafudure impact of State policies and programs.
Energy Policy Initiatives Center 2019.

4.3 CommonAssumptions and Methods for Calculating Natural Gas Emissions Reductions

The default emission factor of 0.088T CQe per therm is used for all years to estimabe emissions

reductiors for the CAheasuregelated to reducing natural gase?!®

4.4 Common Asumptions and Methods for Calculating @oad Transportation Emissions

Reductions

The following assumptions and methods are used to calculate emissions reductions for strategies related

to on-road transportation, including federahd Stateactionsand lacal CAPneasures.

4.4.1 GHG Emission Factor for €Road Transportation

The GHG emission factor for-omad transportationexpressed in grams of @Oper mile (g C@/mile),

is usedin several ways throughout the document. It is used to estimate the effect of State actions to
increase the vehicle fuefficiencystandard, the impact of reduced VMT, and the effect of State and local
actions to increase the miles driven by EVs.

14The method to project emissionspsovided in theAppendix A: City discondid@reenhouse Gas Emissions Invaesand

Projectiors (EPIC, 2018).
15 Emission factor for natural gas is fr@®\RB5 2 OdzY Sy Gl A2y 27

Energy Policy Initiatives Ceni@&PIC)
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The 8 Fl dzAf & 2dzilddzia 2F /! w. Qa az20AtS {2dz2NDS 9YA&AA;
determine the average vehicle emission rates for the San Diego ré&gidre average vehicle emission

rates for the San Diego region were used as igsfor EscondidoThe EMFAC2014 model outputs include

effects ofall key federal and State regulations related to tailpipe GHG emissions reductions that were
adopted before the model release date in 2015. The regulations embedded in the outputs are:

9 For passenger cars aright-duty vehiclesc Federal Corporate Average Fuel Economy (CAFE)
standards and California Advanced Clean Car (ACC) Ptégram

1 For heavyduty vehicles (heawguty trucks, tractors, and buseg)J.S. Environmental Protection
I 3Sy 0@ Q&HG Reguiatband CARB Tractdrailer GHG Regulatith

Using the EMFAC2014 default output, the average vehicle emission rates/(gil€Care calculated

based on the distribution of VMT for each vehicle class and its emission rate. The results are adjusted to
convert from g C@mile to g CGe/mile to account for total GHG emissions, including, @& and NO1°

The average vehicle emission ratéalfle8) are used to estimate the GHG emissions reduction impact of
policies that increase vehicle efficiency and increase the numbeeraf emission vehicleZEVson the

road.?°

Average Vehicle Emission Raigith
the Impact of all Adopted State and
Year -
Federal Policies
(g CQe/mile)
2016 446
2030 297
2035 279

Based on CARB EMFAC28ibtlel. The modehcludes all key federal
and State regulations related to tailpipe GHG emissions reductions |
were adopted before the model release date in 2015.

CARB 201%nergy Policy Initiatives Center 2019.

The projectedaverage vehicle emission ratie Table8 arealso used to estimate the emissions reducton
from CAP measurethat reduceVMT.Because vehicle effancy improves and the population of ZEVs
increase over time, the average vehicle emission rate decreases. Therefore, measures thattheduce
same amounts o¥MTwould lead todecreasing amounts of GHG emissions throughout the CAP horizon.

16 CARBMOobile Source Emissions InventoBMFAC2014 was the latest model available at the beginning of the CAP
development processérly 2018. The latest model is EMFAC2017 released in March 2018.

17The ACC program includes additional standards for vehicle model year2P@57 and the Zero Emission Vehicle (ZEV)
program requires manufacturers to produce inasing numbers of ZEVs and plodybrid electric vehicles for 20¢2025

model year vehicles. CARBVIFAC2014 Technical DocumentatiSection 1.4v1.0.7 May 2017).

189 t | Q& -l GHGlregation includes GHG emission standards for fieayywehicle model years 2064 n my @ / | w. Q&
TractorTrailer GHG Regulation includes the aerodynamic and tire improvements requirements to reduce GHG emissions from
heavyduty trucks. CRB:EEMFAC2014 Technical DocumentatiSection 1.4

19The calculation and adjustment methade described in Section 4.1 thie Appendix A: City of El Cajon Greenhouse Gas
Emissions Inventories and Projecti¢B21C 2018).

20EVs are ZEVs, however, ZEVs may include vehicles with other technologies such as fuel cell vehicles. EMFAC2014 only models
the impact of EVs as ZEVs, therefore, in this document EVs and ZEVs are interchangeable.

11
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4.4.2 GHGEmissions Reduction from Increasing Zero Emission Vehicles

October 13, 2020

CAPMeasure T1.2 Install Electric Vehicle ChargiStations at Park and Ride Ldteasure T1.3: Adopt
an Ordinance to Require Electric Vehicle Charging Stations atDéeelopmentsand Measure T1.4:
Require Electric Vehicle Charging StationsNetv Model Home Developmentl assistin the

implementation of the State ZEV program that requires manufacturers to produce increasing numbers of

ZEVs and plutn hybrid electric vehicles (PHEVS).

The total effect of the ZEV program in future years is estimated by comparing the emissiomsttede i
BAU projection with no additional policy impacts after 20&6iXed 2016 ZEV penetration rate for the

/

K2NRT 2y 0
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NJ G S

gAlK

iKS

penetration rate), as shown ifflable9.2! The BAU projection is based tme year2016, not the 2012
baseline year, to be consistent with the projection methodology in the electricity category. Thmaddi

2016 model year vehicle fuel efficiency and ZEVs are already taken into consideration in the BAU emissions

projection.

BAU Projection With No Policy Impact

With Impact of Adopted ZEV

Total
Projected VMT SliEr 20018 — Program_ - Emissions
Year (annual million BAU Aver_ag(_a BAU Emissions Aver_age Emissions from Reduction
miles) Vehicle Emission| from Or}Ro_ad \_/er_ncle OrrRoad_ v SV
Rate* Transportation Emission Rate| Transportation (MT CGe)
(gCQe/mile) (MT CQe) (gCQe/mile) (MT CQe)
2030 1,123 379 425,403 361 405,002 20,401
2035 1,134 377 427,295 355 402,718 24,577

*Despite the absence of additional policies and programs to increase vehicle efficiency, the BAU average vehicle emidsimeaaes
with natural turnover of the fleeas newer vehicles replace old vehicles
The 203(and 2035VMT projection ibased on the SANDAG Series 13 Growth Forecast. The projected emission rates are the project

under CARissumptionsincluding future impact of State policies and programs used in the CARB EMFAC2014 model.

Energy Policy Initiatives Center 2019.

Portions of the total emissions reduction from ZEXG401IMT CQein 2030 and 24,57MT CQein 2039
are attributed to Measures T-1.2 through T-1.4in proportion toS I OK Y ScoriribeNd Ofélectric
vehicle miles (&/MT) Tablel0provides the key assumptions and results of éteibution.

21 The method to project emigans isprovided in theAppendix A: City dscondiddsreenhouse Gas Emissions Inveetand
Projectiors (EPIC, 2018).

Energy Policy Initiatives Ceni@&PIC)
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Projected eVMT Due to

Emissions Reduction from EVs Due to

Projected (annual million miles) (MT CGe)
Year .?(;\t/al\l/l\-l;&f.r ZEV Measure | Measure | Measure ZEV Measure | Measure | Measure
Program T-1.2 T-1.3 T-1.4 Program T-1.2 T-1.3 T-1.4
2030 7.6% 85 1.9 14.7 1.4 20,401 463 3,513 339
2035 8.9% 101 3.0 23.5 2.1 24,577 737 5,732 520

e-VMT: electric vehicle miles
Measure T1.2:Install Electric Vehicle ChargiStations at Park and Ride Ld#easure F1.3 Adoptan Ordinance to Require Electric

Vehicle Charging Stations at N@evelopmentSandMeasure T1.4:Require Electric Vehicle Charging Stationdew Model Home
Developments
Projected eVMT percent of total VME based on the assumptions in the CARB EMFAC2014 model for the San Diego Region.
The emissions reduction from EVs is the projection under theaSgumptionsincluding future impact of State policies amabgrams
used in the CARB EMFAC2014 model and assumptions used for local CAP actions.

Energy Policy Initiatives Center 2019.

Based on the EMFAC2014 model assumptions, in 203peicéntof all VMT in the San Diego region will
be driven by EVs, correspding to85 million e-VMTin Escondido Therequirementthrough Measure T
1.2would result in about B million e-VMT in 2030. Therefore, 2@rcent(the ratio of 1.9million miles

to 85 million miles) of emissions reductisfrom the ZEV prograrare attributed to Measure T1.2. The
emissions reductionfrom Measures T-1.3 and T1.4andtarget year 203%re attributed using the same
method.

5

Federal and State actis are expected to reduce emissions significantly over the CAP horizon. This section

FEDERAL AND STATE ACTIONS

provides a summary of the methods used to estimate the emissions redsciissociated with the
following federal and State actions increase renewable electricitpuildingenergyefficiency, and clean

and efficient transportation

i CaliforniaRPS

9 CaliforniaSolar Program®oliciesand 2019 Mandates
9 California Energy Efficiency Programs
1 Federal and California Vehicle Efficiency Standards

SB 100, the 100 Percent Clean Energy Act of 2018, adoptper&ntw t {

FT2NJ

It

27

electricity suppliersby 2030 thisincreases the current RPS standard fronp&écentto 60 percent The

legislation also providegoals forthe intervening years before 2030 and establishes a State policy

NB lj dzA NA y 3O FHiNKDI 20y € & T NSO\ER2 dzpkXéntiof all detall Jletricity /sales to enaser
customers and all State agencies by December 31, Z0#nterpolated linealy between 60percent
renewablesin 2030 and 10@ercentzero-carbon in 2045the interim 2035 targetvould be 73percent
renewables. The SB 100 renewalsland zerecarbon targets are shown Figure3 below.

22SB 100 (de I6m): California Renewables Portfolio Standard Program: emissions of greenbase$2017%2018).The
interim RPS targets are 44 percent by 2024 and 52 percent byfBf¥@7ligible renewable energy resources.

Energy Policy Initiatives Ceni@&PIC)
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SB 100 Eligible Renewables + Zero-Carbon Targets

Applicable to all Retail Providers (only SDG&E's renewable shown here)
100%

90% 100% Zero
Carbon Policy
80%

70% 60% RPS Eligible

Renewables Target
60%

50%

Percentage Renewable/Zero-Carbon Electricity

°® 57% RPS Eligible Renewables,
40% o Interim Traget
30% e
s ;Ssci‘f; e 44% RPS Eligible
° = Renewables, Interim
10% ® Eligible Target
Renewables
0%
2010 2015 2020 2025 2030 2035 2040 2045

Targets apply to all retail providersinclude electric service providers for Direct Access, Community Choice
Aggregators and Investor Owned Utilities.
Energy Policy Initiatives Center 2018.

Figure3 SB100Renewablesand ZereCarbon Targets

All retail electricitysuppliersare requiredi 2 Y SSG GKS {GF GS5SQa SDG&EeNS |j dzA NB Y.
electricitysupplie@ T 2 NJ DAsUBtan®ed,daancny otherrenewables and zeroarbon programs. In

this document, a conservative approach is takdrichassumes all providers fourrent utility

customers, including electricity salés DAcustomers, will meetbut not surpasshe RPS requirements

for 2030and 2035 Under this asguption, all emissions reductienfrom SDG&E and electric retalil
suppliersreaching 6(percentrenewables in 2030 and 78ercentrenewables in 2035 arereditedto

the Stateunder theRPS requiremest

For the renewables and zewarbon prograntonsidered undeMeasure E5.3, the targetis to reach
100percentrenewables andzero-carbon in2030. A portion of the emissions reductiinom the
program will becreditedto the StateunderRPS compliance, and the remaining reduction will be
attributed to localMeasureE5.4, as described iBection6.5.3 Tablel1 shows results fronRPS
mandatesin target years.
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(a) RPRelated (b) RP&Related | 1) Rps
g Emissions Reduction
Emissons Related
. from Renewables and .
Year Reduction from Emissions
- Zero-CarbonProgram .
the Utility* UnderMeasure E5.3 Reductions
(MT CGe) (MT CQe) (MT CGe)
2030 15,886 63,201 79,088
2035 20,209 79,723 99,932
*Includes SDGEand electric retail suppliers of SDG&E Direct Access customers.
2030and 2035data are projections under the CAP based on current status, future img
of State policies and progms, and CAP measurassumptions.
Energy Policy Initiatives Center 2019.

5.2.1 Solar Policies and Programs

California has several policies and programs to encourage custowregd, behindthe-meter PV
systems, including the California Solar Initiatives, New Solar Home Partn&shipnergy Metering, and
electricity rate structures designed for solar customers.

The California Energy Demand 262830 Revised Forecast, developed by the CEC, has projections for
behindthe-meter PV generation in the SDG&E planning area through 2Z0@0demand forecast provides
three cases highhdemand, middemand and lowdemand. The PV projection from 2GE®D30 in the
SDG&E planning area mi@mandcaseis used tdorecastthe PV generation iEscondidg?

The California Distributed Generation (DG) Statistics database includes capacities oftbehimater PV
systems interconnected in a jurisdiction in a given year for each of the three Investor Owned Utility (I0U)
planning areas, including SDG&E. The R@isBtsdatabase alsprovidesdetailed information about the
behindthe-meter PV systems installed in a jurisdiction from the start year of incentive programs through
the current year. This provides a historical record used to determine the capacityGnitt¥entory years

and can also help determine trends in PV installation.

A comparison of the estimated capacity and electricity generation from PV systdassandidand in
the SDG&E planning area are giveiiable12.2*

23 Kavalec et a]2018 Mid Case Revised Demand Forecast (February 20E€)EkEctricity Assessments DivisidPublicaton
Number: CEQ00-2018002CMF, accessed July 11, 2018.

24The capacity of all interconnected PV systems in Escondido are from the California Distributed Generation [SEtistics
Currently Interconnected Data S@urrent as of May 31, 2017), download date: September 12, 2017.
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Escondidd SDG&E Planning Area* | HistoricalRatio of
] — ] — Electricity
Year PV Capacity Estimated El_ectr|0|ty Estimated El_ectrlcny Generation from PV
(MW) Generation Generation (Escondiddo
(GWh) (GWh) SDG&E)
2012 9 17 238 7.0%
2013 14 25 335 7.4%
2014 22 38 496 7.7%
2015 34 59 744 8.0%
2016 51 89 1,129 7.9%
Average 7.6%
*Estimated electricity generation based on PV capacity and 20% capacity factor
**California Energy Demand 2048030 Revised Forecast rdémand case (February 2018 version)
California Ditributed Generation Statistics 201CEQ018,Energy Policy Initiatives Center 2019

For future years, the electricity generation and capacity of belirmeter PV sstems in theGty are

estimated based on the PV generation ir® /nilédemandforecastt 2 NJ { 5 D3 9 Q4&, atdfthe y Yy A y 3

average ratio of PV generationinttd G & (2 GKIFG 27F { 5Dg QM&(7.65ertesdy Ay 3 | N
SOFdzaS 2F /It AT2NYAIl Qe estiddted RY chfdd@tydm030 Yh&scdndidals LJ2 £ A O A

projectedto be 139 megawats (MW). It is assumed the PV capacity from State prograuitl remain at

139MW due to the lack of statewide PV projectieyond 2035The trendof behindthe-meter PV in

the Qty is shown irFigured4.

16
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160
Actual Capacity 2012-2016 Trend
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Source of historical capacity: California Distributed Generation Statistics, 2017.

Source of capacity trend: California Energy Demand 2018-2030 Revised Forecast in San Diego planning area,
mid-demand scenario (Feburary 2018 version).

The forecast does not include the additional PV installation due to 2019 Title 24 PV mandates or local CAP measures.
Energy Policy Initiatives Center, 2018.

Figure4 Behindthe-meter PVHistorical and Projectedrend inEscondidq2012;2030)
5.2.2 2019 Building Energy Efficiency Standards PV Mdesla

The new California 2019 Building Energy Efficiency Standendh wentinto effect on January 1, 2020
require all newly constructed singfamily homes, lowrise multifamily homes, and detached accessory
dwelling units (ADUS) to have PV systems installed, unless the buidigigesan exceptior?®

The San Diego Association of Governmer@NDAESeres 13 Forecast assumésat 254 new single
family homes an@,431new multifamily homes will be added iBscondiddrom 2020 to 2035° In this
document it is assumed thatlanew singlefamily and lowrise multi-family homesare subject to the
mandate.For the PV system size requirement of eaclising unit type, the minimursize required by
the 2019 Building Energy Efficiency $tars is calculated based on theerageunit sizeof the housing
type, as shown ifable13.?”

25CEC2019 Building Energy Efficiency Standar@919 Residential Compliance Man({ecember 2018). For the
requirements on newly constructed singfiemily and lowrise multifamily homes, see Section 7.2 Prescriptive Requirements
for Photovoltaic System. For the requirements on newly constructed and detached ADU, see Section 9.0b5yAdeeding
Units.

26 SANDAG Series 13 Regional Growth Forecast (October 281B)AG Data Surfeccessed November 15, 2017.

27 Average unit size based on 2019 Building Energy Efficiency Standard Computeai@mipiogram (CBE®Es 2019.1.0)
prototype homes.
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AverageSize of | Minimum PV Required
HousingUnit Type Unit for the Unit Size
(sq.ft.)* (KWigo)**
Singlefamily 1 2,700 3.1
Singlefamily 2 2,100 2.7
Average of Singiamily 2.9
Multi-family 870 20

* Based on theprototype home multi-family prototype is 8,760 sq. ft. witkightunits

** Calculated based amit size (sqft.) and 2019 Building Energy Efficiency Standard
Residential Compliance Manuadjuation #1 andTable 71. Escondidads in Climate Zone
10.

EnergyPolicy Initiatives Center 2019.

It is assumedhat 20 percentof the new homeswould be exempt for other reasons, which @nsistent
with the assumptions in the CEG -dérhaRd casdor additional achievable P TheEnergy Demand
201&;2030Revised ForecagRevised Forecast)ready assumethat acertain percentage of new single
family homes will install PV systenegardless ofnesemandatestherefore,the result of the PV mandate
is assumed to bthe additional installatiomot capturedin the Revised-orecast andbeyond the baseline
assumptiorfor singlefamily PV installationThe number of new homes with PV systaamsa resulbf the
PV mandate, as well as the estimateihimum system capacityare given inTable14. The number of
new homes with PV systems amdtimated systentapacity are those added beeen 2020 and 2030,
and between 2020 and 2035.

New Singlefamily Homesafter New Multi-family Homes after | All NewHomes after 2020
2020with PV Systems due to 2020with PV Systems due to | with PV Systems due tState
State Mandates State Mandates Mandates
Year Number of PV System Number of PV System | PV System Elsélcr]:r?é?d
Additional Homes | Capacity Homes with PV | Capacity Capacity Generatitgn
with PV Systems (kw) Systems (kW) (MW)
(MWh)
2030 83 240 1,779 3,559 3.8 6,655
2035 166 481 1,945 3,890 4.4 7,658

PV systentapacities are¢he additionalcapacitiesn 2030and 2035rom all systems addetb new homesafter 2020asa result
of PV mandates. Thepacities daot include existing PV installation at new singlamily homes alreadghownin the
projection inFigured, or PV addedn other new norresidertial projects.

Energy Policy Initiatives Cent2019.

5.2.3 All Solar Policies, Programs and Mandates

The California Energy Demand 22830 Revised Forecast, discussed in Seétidri, does not include
the additional impact othe 2019 PV mandates; therefore, the PV installation trend showrigare4

B¢KAA FLILINERFOK Aa O2yairaiaSyd oAGK -daseScerato/fofsingi | RYRAEGEA 2Ky/21 YE S &l D K/ A9S

forecasts do not model the impact of PV mandates onlime multifamily homes. Personal communication with CEC staff,
Decemberl4,2018.
18
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does not indude the additionaMW PV capacity from new homes after 2020he total estimated PV
capacityin Escondidaesulting fromCalifornia solar policies, prograpsd PVmandatesis projected to
be 142.9MW in 2030and 143.3VIW in 2035.

Through CARleasureE5.2: Require New Commercial DevelopnstntAchieve Zero Net Enerdiie City
plans to require PV installation at new neresidential developmerst Likethe residential PV mandates,
this measurds notcaptured in theRevised~orecast and wouldesult inadditional P\installations CAP
Measure E5.1 Increase Renewable Energy Generated at Municipal Fadilitiesles the PV installation
goal for2035 since the ReviseBorecast only includes projections up to 2030, this resaoledditional

PV capacityHowever, forCAPMeasure E5.4: Increase Renewable Electricity Generated at Schoo| Sites

the PV installations started in 2019 aark projected to be completed by 202¢therefore, they ardikely
captured in theRevised-orecastAs a result,lie estimated PV capacities Measures E-5.1 E-5.2would
be 45 MW in 2030 aneight MW in 2035, asliscussed in detail in Sect®f.5.1and6.5.2 Thisbrings
the projected total PV capacity in tiigy to 147 MW in 2030 and 15%W in 2035.

The emissions reductiafrom all Stateand CityCAPmeasureghat increase behindhe-meter rerewable
supplyare 53,814MT CQe in 2030 and56,373MT CGQe in 2035 asshownin Table7 (Attribution of
Emissions Reductiorie Suppliesthat Increag Renewableand Zero-Carbon Supply inEscondid® The
total reductionis allocated based omstimated capacity (MW) that would result from eaahbtion. A
shown inTablel5, GHG emissions reductions dne projectedreduction amounts irthe years 2030and
20350nly, not the sum of the annualeductions fromthe 2012baseline year to 2030 or 2035

iR S MeasureE5.2: Measure E5.4:
Increase . . .
Require New Increase California
Renewable . .
. . Commercial Renewable Solar Polices,
Year State or City Action Total Energy .
Generated at Developmensto Electricity Programs, and
. Achieve Zero Net Generated at Mandates**
WAl o] Energy School Sites
Facilities 9
Projected Behindhe-
- meter PV Capacity (MW) 147 0.8 3.7 2.6 140.2
Projected Emissions
Reduction (MT C@) 53,814 292 1,360 947 51,215
Projected Behindhe-
- meter PV Capacity (MW) 151 2.0 6.0 2.6 140.8
Projected Emissions
Reduction (MT C@) 56,373 745 2,252 965 52,411

*Does not represent all emissions reduction frdeasureE5.2
**Solar policies, programs and mandates include the impact of the PV mandates from the 2019 Buo#dagEfficiency Standard.

The projected capacity and emissions reductions based on curoemditions the future impact of State policies and programs, and CAP
assumptions.

Energy Policy Initiatives Center 2019.

In 2030, 9%ercent(140.2 MW out of 14 MW) of the projected citywide PV capacity will be due to

State polices, progms, and mandates; therefore, @rcentof the total emissions reduction from

29The 20182030 Revised Forecast assumes a percentage of new-&mglly homes will install PV systems without the

family romes. Personal communication with CEC sixétemberl4, 2018.

Energy Policy Initiatives Ceni@&PIC)

mandates. The 2022030 percentages vary by year. However, it does not model the impact of PV mandatesriselawlti
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increasing behindhe-meter PV $3,814MT CQe) is attributedto this State action51,215MT CGQe).
The reductiongindattribution from other measures anth target year 203%re calculated using the
same method.

In September 2017, the California Public Utilities Commission (CPUC) adopted energy efficiency goals for
ratepayerfunded energy efficiency programs (Decisior0B025) these went into effect in 2018The

adopted energy@ I gAYy 3 A2t a4 F2N) {5D39Qa ASNIIAOS GSNNRUG2NE
from 2018 to 2030° The sources of the energy savings include, but are not limited to, rebated
technologies, building retrofits, behavibiased initiatives, and codesd standards!

To evaluate the impact of the energy efficiency progamnkscondida G KS Gd2G1Ff S

service territoryby 2030 areallocatedto the Qty using a ratio of thecA (1 & Q& y I ( dzNJ Il I
RSYFYR G2 GK2a$S 2F {5Dg9Qa tsr@felyéarN,Bhem N b .ééNJ\lJ\ 0 2
percentfor electricity and 4.3ercentfor natural gas?{ 5D3 9 Q4 &ASNIBAOS G SNNAG2NE
gas saving were allocated accordingly Escondidpas shown iTablel6.%3

YSNEE at ¢
f

Electrcity Saving* Natural Gas Savirgy
(GWh) (Million Therms)
Year SDG&E Service AIIocz_itlon of SDG&E Service AIIocgtlon of
Territory Savmgs_ t© Territory Savmgs_, o
Escondido Escondido
2030 3,564 123 60 3

*Include transmission and distribution losses

SDG&E service territory savings are the cumulative savings after 2018 based on the
201822030 annual saving goals in CPUC Decisidrg025.

EnergyPolicy Initiatives Center 2019.

CKS dziAfAleQa SySNHE HythdFoPOBeyd2@30tikelore, it s dsupiedihe Sa G A Y
electricity and natural gas savings in 8@G8m energy efficiency programs will be the same as in0203

Emissions reductiaifrom electricity savigs are calculated by multiplyig the electricity savirgybythe

citywide GHG emission factor for electricity, discussed in Secdfighl (GHG Emission Factor for

Electricity and shown inTable5 (2016 and Projecte@030and 2035GHG Emission Factor for Electricity

in Escondid® As the renewabl@and zerecarboncontent in electricity increases, the emissions reduction

from the electricity portion of theenergy efficiency program decreasemiissions reductiosfrom natural

30 CPUCDecision 1709-025, Adopting Energy Efficiency Goals for 22086 | 0054 4a4SR 5S0SY6SNI MHXEX HAamyd
service territory is largr than San Diego region.

31 Navigant Consultinggnergy Efficiency Potential and Goals Study for 2018 and Bé#agdst 2017), accessed December 12,

Hamy ® wSolF SR GSOKy2t23A8Sa NS (KS SySNHé STFFAOASyOe (SOKyz2t
equipment and retrofits.

2{5Dg90Qa aSNWAOS (i ENNRidiEhNG DenEn PGLERB0 Redised Mukedast { 5D39 Q& LI FyyAy3a |
load 2014,2016. 2016 is the latest year with historical data in the demand forecast. Electricity and natural gas demand in

Escondido were provided to EPIC by SDf&&the GHG inventoryAppendix A: City &scondid@sreenhouse Gas Emissions

Inventory and Projectio(EPIC, 2018).

33 CPUCDecision 1709-025, Adopting Enerqgy Efficiency Goals for 22080 accessed December,12018. The 2018 and

beyond goals are given on an annual basis for each year from 2018 to 2030, different from previous studies, in which the

cumulative goals are given. The cumulative savings in 2030 from 2018 are the sum of the annual savings.
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gas savingwere calculated usinghe natural gas savirgganount and natural gas emission factdrable
17 summarizeshe energysavings and GHG emissions redudiorthe yeais 2030and 2035.

Electricity Saving

Natural Gas Savirgy

R ((;JHCt; Natural G GHGReducti Total
Electricity o eduction atural Gas o eduction | Emissions
Year Savin Emission Factor from Saving Emission Factor | from Natural g
¢ (Ibs CQe/MWh) Electricity (million (MT CQeltherm) Gas Saving c
(GWh) ; (MTCQe)
Savings therms) (MT CQe)
(MT CQe)
2030 123 53 2,925 25 0.0055 13,854 16,778
2035 123 36 1,983 25 0.0055 13,854 15,836

Theemissions reductiosiare projected based on CAP assumptions &rtdre impact of State policiesnd programs.
EnergyPolicy Initiatives Center 2019.

As discussed in Sectidid (Common Asumptions and Methods for Calculating-Road Transportation

Emissions Reductiops ! w. Qa

9aC! / HAMRI

Y2RSt

Ay Ot dzRSa

£t

tailpipe GHG emissions reductions for both liglity and heawduty vehicles that werén placebefore
the 2015model releasalate.

Table18 comparesthe average vehicle emission rate and emissions frornoail transportation under
the BAU projection, as well as with the impact of policies that increase vehicle efficiency and\ZEVs
discussed in Sectioh4.2(GHGEmissions Reduction from Increasing Zero Emission Véhidessoid
double-counting, the maximum emissiaoreductionsrelated to all measures in the CARcilitating ZEV
driven milesare set at the amount expected from statewide programs and policies.

In order toattribute these reductions to the Cityhe effecsof CARMeasure T1.2 Install Electric Vehicle
ChargingStations at Park and Ride Lpokdeasure T1.3. Adoptan Ordinance to Require Electric Vehicle
Charging Stations at NeldevelopmentsandMeasure T1.4: Require Electric Vehicle Charging Stations at
New Model Home Developmendse subtracted fromthe maximumemissionsreductions fromSate
policies.Table18 summarizes the key assumptions and resulise GHG emissions reductions #ne
projectedreductionamountin the yeas 2030and 2035%only, not the sum of the annual reductions from
the 2012baseline year to 2030 or 2035

Energy Policy Initiatives Ceni@&PIC)
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BAU Projectior;; With No With Impact of Adopted Emissions Reduction
ProjectedCity Policy Impact after 2016 Satewide Policies (MT CQe)
Year VMT é/\(/;]ri?:?: Emissions Average Emissions | With Impact | FromCAP | Remaining
(annual Emission from On-Road Vehicle from On-Road | of Adopted | Measure F from
million miles) Ratet Transportation | Emission Rate| Transportation| Statewide | 1.2 through | Statewide
(gCQe/mile) (MT CQe) (g CGe/mile) (MT CQe) Policies T-1.4 Policies
2030 1,123 379 425,403 297 333,108 92,295 4,314 87,981
2035 1,134 377 427,295 279 316,441 110,853 6,988 103,866

*Despite the absence of additional policies and programs to increase vehicle efficiency, the BAU average vehicle emidsimeaaesvith natural fleet
turnover as new vehicles replace old vehicles

Measure T1.2:Install Electric Vehicle ChargiStations at Park and Ride Lateasure T1.3: Adoptan Ordinance to Require Electric Vehicle Charging
Stations at NewDevelopmentsandMeasure F1.4: Require Electric Vehicle Charging Statiorsew Model Home Developments

¢tKS Hnon *at¢ LINRP2SOGA2ya NS o6FaSR 2y {! b5! DQé&redudididaigrojented ba3ddBBGAR  (
assumptions and future impact of State policée®l programs used in the CARB EMFAC2014 model.

Energy Policy Initiatives Center 2019.

6 CAP STRATHSH ANIMEASURES

The following section describes the methods used to estimate the GHG reductionsldcalfCAP
measureswhich ae organized into the following ningrategies®

Srategy 1: Increasethe Use of Zere€Emission or Alternative Fuel Vehic(@$
Strategy2: Reducd-ossiFuel Use (T)

Strategy 3: Reduce Vehicle Miles Traveled (T)

Strategy4: Increase Building Energy Efficiegy

Strategyb: Increase Renewabbnd ZereCarbonEnergy(E)

Strategy 6: Increase Watéfficiency (W)

Strategy7: Diversify Local Water Supply (W)

Strategy 8Reduce and Recycle Solid WaSe

Strategy9: CarbonSequestratiorand Land Conservatiqi€)

=8 =4 =4 =8 -8 -8 -8 -8 9

The goal ofhis strategy is taeduce onroad transportation fossil fuel uday increasng the use ofZEVs
or alternative fuelehicles (AFVstitywide through the followindour measures.

6.1.1 MeasureT-1.1: Transition to aClean and Mord-uelEfficient Municipal Fleet

¢CKS /AGeQa tdzofAO0 22NJa 5SLI NI Y SglditricvéhiclOaeMgiag y ( f &
stations(EVC9sat its Policy and Fire Headquarters. The plan is to set up approximat&yCBs which

will be used to support therehicle charging neds of current EVs and PHEVs on order and allow for
charging of approximately 2@dditionalPHEVsAs of February 2020, the City has installed 9 EVCSs at the
Police and Fire Headquarters and has purchased or is going through the requisition processattolelve

of 44 gasoline hybrid vehicles, one diesel hybrid trucks, 11 PHEVs, 9 all electric utility charts, and two all
electric forklifts, and 1 electric vehicle.

34 Transpotation (T), Energy (E), Water (W), Solid Waste (S) and Carbon Sequestration (C).
22
Energy Policy Initiatives Ceni@&PIC)



City ofEscondido CAP GHG Reduction Methods October 13, 2020

The average annuélel use for a hybrid sedan in the fleet is 375 gallongasbline peyear3> Assuming
the 11 PHEVs will have similar use proftlee GHG emissions reducti®im 2030and 2035 areshown in
Table19.%6

Gasoline Gasoline Carbon GHG Emission
Number of New . .
Year PHEVS Reduction Content** Reduction
*(gallons) (Ibs CQ@gallon) (MT CQe)
2030 11 4,125 17.8 33
2035 11 4,125 17.8 33

*Annual fuelsaving per vehicle is 375 gallons **California gasoline blend has 10% ethanol.
The emissions reduction is based on the projection under the CAP assumptions.
Energy Policy Initiatives Center 2019

6.1.2 Measure F1.2:Install Electric Vehicle Chargir@tations at Park and Ride Lots

Currently,there are nine active Park and Rigarking lotswithin Escondidpwhich offerparking spaces

for ride share (carpool and vanpoahd transitcommuters. The Park and Ridets are ownedand
operated by California Department of Transportation (CalTrans), North County Transit District (NCTD),
SANDAGor private organizationsSome Park and Rittes are available for transit riders only, and others

are available for both transit riders amile share commuter¥’

TheCity plans to ad@81 EVCSspproximately 25ercent2 ¥ £ f yAYyS t I N] FYyR wWARS

by 2035that will be available for ride share conuters and/or transit ridersltis assumed that Leve) @r

better, chargers will be installed antthat the EVCSsvill be availablewhen the Park and Ride lot is
available3® However, because not all parking spaces at the Park and Ride lots are utilized on an average
workday, EVCSs are assumed to hineesameutilization rate(53 perceni as anaverage parking space
inaParkand RidelI8thy S 9+/ { gAfft 0S dzaSR (2 &adzLll2NI 2yS
battery electric vehicle (BEV) or a PHEV, per workday, and the vehicle is assumed to berfdly loha

the end of the workday. The vehicle charging load depends on the electric rangeE¥{t#10 miles for

a BEV and 40 miles for a PHEQurrently 60percentof all EVs are BEVs, and the rest are PHESg8ming

that ratio continues, the &/MT clarged a Park and Ride lot EVCS is 142 miles per wdtkday.

35 Fuel use per vehicle and list of alternative fuel vehicles were provided by City (June 2019).

36 Gasoline carbon content is based on estimates from U.S. Energy Informdtinnigtration.Frequently Asked Questions
accessed on October 24, 2018. CEGanol in Californisaccessed November 26, 2019.

37 California Department of Transportatig@alTrans)San Diego Park and Ride Faciljtaecessed June 26, 2019. The list of
Park and Ride lots in the San Diego region and their locations, status, number of parking spaces and utilization rates were
provided by SANDAG (October 2018), current as of August 2018.

38 Some Park and Ride lots are available 9am to 6pm, while others are available all day.

39 Average utilization rate across all Park and Ride lots in Escondido. The utilization rate varies frocedtip®4 percent,
which were estimated based on data from 2014 to 2017. Utilization rates were provided by SANDAG (October 2018), current as
of August 2018.

40 Bedir etal.,2018.California Pludn Electric Vehicle Infrastructure Projections: 264025 CECPublication Number: CEC
6002018001 The electric range assumptions are for model year 2025 vehicles, which are higher than cusrenttEs/

market and kept constant through CAP horizon.

41 CECIEPR Lead Commissioner Workshop Preliminary Transportation Energy Demark Fiulc22t2019. Presentation:
LightDuty Vehicle Demand Forecast.
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The GHG emissions reduction is estimated based on the ratio of projedtddiledue to Measure-TI.2
compared withthe total e VMT from EMFAC2014 model estimates, as discussed in Sécti@{GHG
Emissions Reduction from Increasing Zero Emission Veharidsshown infable10 (Allocation of GHG
Emissions Reduction from Increasing Zero Emission Vehitlessassumed that not alFéMT from the
vehicles chargingt Park and Ride lot EVCSs will result in miles driven only in Escondido-VME e
allocated to Escondidis based on OrighbDestination VMT allocation methodsd assumesips driven
by EVs will have at least one t@nd within Escondido. The number of EVCSs, projectd €, and GHG
emissions reductions in 2030 and 2035 are showrainle20.

Total Number Number of Average | e-VMT from | e-VMT from Escondidce-
of Park & Ride % of Parking Parkin Number of | Charging at | Charging at VMT from Emissions
Year Parkin Spaces with S acei EVCSs the EVCSs | the EVCSs | Charging at the| Reduction
g EVCS =P Utilized per | (miles per (miles per EVCSs* (MT CGe)
Spaces* with EVCS - ;
workday workday) year) (miles per year)
2030 1,125 16% 181 96 142 3,492,860 1,939,717 463
2035 1,125 25% 281 150 142 5,433,338 3,017,338 737

*Spaces at all nine active Park &®lots within Escondido as of 2018 **Utilization rate the same as the rest oiingaspaces (53%) **The difference
0S5 SS yWMI KdnChiar§ing atthe EVGSs | Y R (G KS MMIBNRY RARIZNEAY 3 4 GKS 9+/{&aé¢ Ara
jurisdictions in the methodology. Not all the charging will result in miles driven only in Escondido. 56% of all EV alitesated to Escondido based
on the OriginDestination VMT allodeon methods, assuming trips driven by EVs will have at least onerndpwithin Escondido.

255 Workdays per year.

The emissions reduction is projected based on CAP assumptions and future impact of State policies and programs usé&RBrEfké £82014auel.
Energy Policy Initiatives Center 2019.

6.1.3 Measure F1.3: Adopt an Ordinance to Require Electric Vehicle Charging Stations at New
Developments

To facilitate the increasing demand of EV infrastructure at commedeialopmentsand multi-family
homes,the City willadopt an ordinance requiring hew mufamily andcommercialdevelopmentsto
install EVCSat 10percentof parking spaceprovided. Theestimatedeffectiveyear of the ordinance is
2023

Based on recent permitting data, approximatelp4,7® square feet (sg. ft.) ohew commercial
development would have been subject to the EV requirement on average per?ji€ae Escondido
Municipal Codeff-street parkingregulations requireon averageone parking spac@er 250sqg. ft. gross
floor areaof commercial, retail, and office usderefore, approximately 53®arking spaces will be added
every yeamt thesenew commercialdevelopmens.*®

For the EVCSs to be installed at the new developments parking spaces, it isd#isanbevel 2 chargers,
or better, will be installed. The-€MT resulting from the EVCSs are estimated based on the charging

42The average annual new naesidential development sq. ft. is calculated based on new office spaces (86,000 sq. ft. in last
two years) and new retail commercial spaces (183,500 in last two years) square footage, as provided by the City (June 2019).
The sqft. is new gross floor area.

43 Escondido Municipal Codérff-street Parking RequiremeiiSection 33765), accessed on August 1, 2019. The minimum

parking requirements for commercial, office, restaurant/food, reteic., are different, the average is used here.
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capacity of a Level 2 charger, EV drive efficiency, and hours in use, as sfi@bie1.** On average, it
is assumed that 70,628¥MT per year are attributed to charging at an EVCS, and the EVCS would be at
least ahigh-capacity Level 2 charger.

. . . EV miles per
ggg%;fg Capacity %Osir:(larr] EV load Vzc;gieer[‘)&ve EV miles per Year per
N .
(Level 2) (kW) Day (kwh/day) (KWh/mile) ** Day of Chargel Commercial
EVCS
Low 3.3 5 20 0.25 66 24,090
Medium 6.6 5 40 0.25 132 48,180
High 9.6 5 58 0.25 192 70,080
Highest 19.2 5 115 0.25 384 140,160
Average 70,628
*Based on Electric Vehicle Charging Station Installation Best Practice, Cet8asfainable Energy, 2016.
**Based on CEC Phig Electric Vehicle Infrastructure Projections: 22325 vehicle driven efficiency assumptions.
Assume chargers are used 365 days per year.
Energy Policy Initiatives Center 2019.

The estimated number of new EVCSs aaWMT due to the requirement for newcommercial
developmensin Measure T1.3are shown inTable22.

New Annual Nor | Total Number of
Residential New Parking % of Parking| Number of Annuale-VMT Annual Escondido
Development Spaces at . Charged at the | e-VMTdue to the
Year . Spaces with NewEVCSs
Space Added Canmercial EVCS after 2003 EVCSs EVCS**
after 2023 Developments (Miles per year) (Miles per year)
(sq. ft. per year) after 2022
2030 134,750 4,312 10% 388 24,668,208 13,699,189
2035 134,750 7,007 10% 631 40,085,838 22,261,182

*New gross floor area. Based on recent yéhesv development data.
*¢KS RAFFSNBYyOSa® STMBBY/ KIKNEE 063

within Escondido.

The rumber of parking spacasbased orEscondidmff-street parking requiementsand assumes 268 of newnon-residentialdevelopment
would qualify foranexemption of the requirementTheprojections are based atine currentconditionsand CAP assumptions.

Energy Policy Initiatives Center 2019.

I G

i KSa®+F MR ¥

M RIRNE KB 3 a9 @ O
allocation of miles to jurisdictions in the methodology. Not all the charging will result in miles driven only in Escegfididd.all EV miles are
allocated to Escondido based on the OriBiestination VMT allocation methods, assuming trips driven by EVs will have at least esvedtrip

For multifamilydevelopmens in EscondiddSANDAG Series ifdjectsthat 1,06 1new multifamily units
will be added from 20230 203Q andan additional 207units will be added from 2030 to 203%° The
EscondiddMunicipal Codeff-street parkingregulationsrequire, on averagel.5parking spaces for each

44 The Leve® charger capacity rangmmes from theCenter for Sustainable Enerdylectric Vehicle Charging Station
Installation Best Practicdune2016).The ehicle drive efficiency assumptianbased orBedir etal.,2018.California Pludn

Electric Vehicle Infrastructure Projections: 22025 CECPublication Number: CESD0-2018001

45 SANDAG Series 13 Regidaadwth Forecast (October 20133ANDAG Data Surfearccessed November 15, 2017. The annual
new multifamily units added from 2023 and 2030 are estimated using linear interpolation between 2020 and 2030.

Energy Policy Initiatives Ceni@&PIC)
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multi-family unit*¢ At new multifamily developmensx
personal EV8ased on the EMFAC2014 model, approximately 35 miles per day are drigaratgrage
EVin the San Diego regidti The estimated number of new EVCSs esvMTare shown inTable23.

9+/ { a

Table23 Assumptions foilNew Multi -family Electric Vehicle Charging Stationsder Measure F1.3: Adoptan
Ordinance to Require Electric Vehicle Charging Stations at New Developments

Number of N“”?ber o N . Annual eVMT | Annual Escondidg
. Parking Spaces a] % ofParking | Number of

New Multi- ; . . Charged at the | e-VMT due to the
Year . . Multi -Family Spaces with | New EVCSs

Family Units EVCSs EVCS**

after 2023* DeveElopments S s 2029 (Miles per year) | (Miles per year)

after 2023

2030 1,061 1,592 10% 143 1,830,517 1,016,555
2035 1,268 1,903 10% 171 2,187,514 1,214,809

*Based on SANDAG Series 13 Regional Growth Forecast.

FF

within Escadido.

The number of parking spaces is basedEsnondidmff-street parking requirements and assumes 10% of new Huauily developmerd
would qualify for exemption of the requiremerithe projections are based ¢ine currentconditionsand CAP assumptions.

Energy Policy Initiatives Center 2019.
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allocation of miles to jurisdictions in thraethodology. Not all the charging will result in miles driven only in Escondido. 56% of all EV mi
allocated to Escondido based on the OriBiestination VMT allocation methods, assuming trips driven by EVs will have at least esedtrip
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The GHG emissions reduction from tinieasureis estimated based on the&itio of projected eVMTdue
to thisMeasure T1.3to the total eVMTfrom EMFAC2014 model estimates, as discussed in Sdcfich
(GHGEmissions Reduction from Increasing Zero Emission Vélaakéshown infable10 (Allocation of
GHG Emissions Reduction from Increasing Zero Emission Vefiblettal number of parking spaces
with EVCS projectede-VMT, and GHG emissions reductiare shown inTable24. The GHG emissions
reductiors arethe projected reduction amounts in 2030and 2035only, not the sum of the annual

reductions fromthe 2012baseline year to 2030 or 2035.

Table24 Key Assumptions and Results fivteasure F1.3: Adopt an Ordinance to Require Electric Vehicle
Charging Stations at New Developments

6.1.4

Number of EVCS Annual Escondidce-VMT Emissions
Year added due to the due to the EVCSs Reduction
Ordinance (Miles per year) (MT CGe)
2030 531 14,715,744 3,513
2035 802 23,475,992 5,732

The emissions reduction is projectbdsed on CAP assumptions and future impact of State policies and
programs used in the CARB EMFAC2014 model.

Energy Policy Initiatives Center 2019.

Measure F1.4:Require Electric Vehicle Charging Stations\&w Model Home Developments

The 201%California Green Building Standards Code, Title 24, Pé@AlGreef019 requires new single
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46 Escondio Municipal CodeOff-street Parking RequiremeigSection 33765), accessed on August 1, 2019. The minimum

parking requirements are different for studio and other apartments, the average is used here.
47 CARBMobile Source Emissions InventoBMFAC2018an Diego County 2022030 estimates.

Energy Policy Initiatives Ceni@&PIC)
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unit.*8To further advance EV infrastructure, the City itjuireeach singldamily model home, including
townhouse model homg to be fully equippedvith one EVCS. The developers would also be required to
provide information about having EVCS installatioraasaddon option to potential homebuyersThe
estimated effective year of this requirement is 2021.

Having model homes equipped with EVCSamitlourage homebuyers to choose the aoid EVCS option.
To further facilitate installation,he City willallow for no-fee permitting br developers ana waiver of
feesfor homebuyers of that subdivision at initial occupan®n average,tiis assumedhat 20 EVCSs
would be installedt new singlefamily homes due to this requiremertich yearl2 through model hora
construction and eight througtthe homebuyer adebn option#®

Likethe assumption for EVCS usage at rdfalthily homes (Measure-I.3), the EVCSs at sindidanily

K2YSa gAff 0S dzaSR (2 OKheNGHG emisgidhs rébdBciioh o yhis méasutedS NE& 2 y
is estimated based on the ratio of projecteeMMT dueto this (Measure T1.4) comparedto the total e

VMT from EMFAC2014 model estimates, as discussed in Sécti@fGHGEmissions Reduction from

Increasing Zero Emission Vehiglaad shown inrable10 (Allocation of GHG Emissions Reduction from
Increasing Zero Emission Vehigldhe total number of parking spaces with EVCSs, projeetédTe and

GHG emissions reductions are shownTable 25. The GHG emissions reductions are the projected
reduction amounts irthe years2030and 2035 only, not the sum of the annual reductions fritwe 2012

baseline yeato 2030 or 2035.

Annual Number of .
EVCSs added at Number of el ST el Estensli Emissions

Year New SingleFamily | EVCSlue to T Chalrzg\(/agg; e e_VMETVdgg*iO e Reduction
Homes dueto T | 1.4 after 2021 . . (MT CQe)
(miles per year) | (miles per year)

1.4*
2030 20 200 2,555,000 1,418,888 339
2035 20 300 3,832,500 2,128,332 520

Measure F1.4:Require Electric Vehicle Charging Stationdew Model Home Developments

*EVCSs added through model home construction requirements and homebuyer optiorahaderest do not include
homeowners o developers installing EVCSs on their own

FF CKS RATTFSNBYOE s RBWSEKI NESEYASIG (KSa®zTNRBRY I KIRNE A
is due to the allocation of miles to jurisdictions in the methodology. Not all the chargihgestilt in miles driven only in
Escondido. 5@ercentof all EV miles are allocated to Escondido based on the eéDgtination VMT allocation methods,
assuming trips driven by EVs will have at least oneanigh within Escondido.

The projections are basl on the current status and CAP assumptions.

Energy Policy Initiatives Center 2019.

The goal of this strategy is to reduce-mad transportation fossil fuel use by improving traffic flow and
to reduce offroad vehicle and equipment fuel use througitreasingenewable or alternative fualse
The straegy includes the following thremeasures.

482019 California Green Building Standards Code, Title 24, Ps&8etfior4.106.4 Electric vehicle (E¥harging for new
construction, accessed December 12, 2019.
49 Assumptions were provided by the City (October 2019).
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6.2.1 Measure T2.1: Synchronize Traffic Signals

The City maintains traffic signals on city corridovghile CalTransnaintains signals located at freeway
ramps and along Statdghwayswithin Escondido city limits. Tha@ty maintains a traffic signal farity list
that identifies where never modifiedtraffic signalsare needed® The goal is teynchronizeraffic signals
at 35 intersections by 203%0 obtain more efficientfuel usethrough smoother traffic flowf! It is

important to note that this estimate (35 intersections) is conservative; however, it is a base of analysis to

estimate emission reductions.

The effect of traffic signal synchronization on fuel reduction depends on the traffic volume, number of

intersections, and size of the intersections on the arterials. Basealstindy of a projecof similar size,
the annual fuel savings per intersection is around 2,400 gaffddewever, as the vehicles in the region
become more efficient and the numbef BEVs increases, fuel savings pgrchronizedntersection will

decrease Assuming the 2,400 gallons of annual fuel savings per intersection could be realized in the 2012

CAP baseline year, the increase in vehicle fuel efficiency would reduce thevimgisper intersectiono
approximately 1,500 gallons in 2030 and 1,400 gallons in 20B% GHG emissions reductions in 2030
and 2035 from traffic signal synchronization are showmahle26.>* The GHG emissions reductions are
the projected reduction amounts ithe years2030 and 2035 only, not the sum of the annual reductions
from the 2012baseline year to 2030 or 2035.

Number of Incr.ease n Equivalent Fuel | Fuel Saving
. Vehicle Fuel : . GHG
Intersections . Saving per from All GHG Emission L
: : Efficiency : . Emissions
Year with Traffic : . Intersection Intersections for Fuel* :
Signal L FENIIE (Gallons per (Gallons per | (IbsCQel/gallon) REEEIE
L Baseline Year (MT CQe)
Synchronization year) year)
2012
2030 23 39% 1,474 34,383 18.5 289
2035 35 42% 1,386 48,508 18.5 408

*Emissions per gallon of fuel use for an average vehicle in the San Diego region, regardless of fuel type, vehicladypepnomy
Increases in vehicle fuel efficiency in 2030 and 2035 compared with 2012 are based on the decreases in the averageis®bitle e
rates inthe San Diego regioithe 2012 annual fuel saving per intersection is assumed to be about 2,400 gallons.

The emissins reduction idased orthe CARassumptionsincluding future impact of State policies and programs used in CARB
EMFAC2014 model and CAP assumptions.

Energy Policy Initiatives Center 2019.

6.2.2 Measure F2.2: Install Roundabouts

Through Measure-2.2,the City plans to install 12 roundabouts by 203he effect of roundabouts on
fuel reduction depends on the traffic volume and size of the intersections on the arterials. Based on
study of small roundabouts with similar sizes, the annual fuel saviegsopndabout is around 19,000

50 EscondidoTraffic Signal Priority Lislanuary 29, 2014, accessJune 26, 2019.

51 Generally, the City completes traffic signal synchronizatiorgd0Signals each year, assuming on averagesignals at
each intersection, City will complete the signal synchronization at approximately two intersections a year.

52 Qunkari: The Benefits of Retiming Traffic Sigr(@@04). The Jacksonville traffic signal retiming project atm@5section
section resulted in estimated annual fuel savings of 65,000 gallons.

53The average \@cle emission rate in 2030, 297 g4#&fnile, is 39 percent less than that in 2012, 483 ged@ile, as
discussed in Section 4.4.

54 Emissions per gallon of fuel use for an average vehicle calculated based on 2@30i€¥®ns from o#oad transportation
and total vehicle fuel use.
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gallons® Similar to estimating the impact of traffic signal synchronization, as vehicles get more efficient
and the number of ZEVs increases, the fuel savings per intersection in 2030 wdessthan those in
previous yars. Assuming the gallons of annual fuel savings per roundabout could be realized in the 2012
CAP baseline year, the increase in vehicle fuel efficiency would reduce the fuel savings to approximately
12,000 gallons in 20306.

The GHG emissions reductions2030 and 2035 from traffic signal synchronization are showralie
26.5" The GHG emissions reductions are the projected reduction amounts ina2@32035 only, not the
sum of the annual reductions frothe 2012baseline year to 2030 or 2035.

Increase in Equivalent Fuel| Fuel Saving GHG
Number of Vehicle Fuel Saving per for All GHG Emission e
. . . Emissions
Year New Efficiency Intersection Intersections for Fuek Reduction
Roundabouts Baseline Year (Gallons per (Gallons per | (IbsCQe/gallon)
(MT CQe)
2012 year) year)
2030 8 39% 12,074 96,595 18.5 811
2035 12 42% 11,357 136,278 18.5 1,145

*Emissions per gallon of fuel use for average vehicle in the San Diego region, regardless of fuel type, vehicle type, or fuel
economy.

Increase in vehicle fuel efficiency in 2030 compared with 2012 is based on the decrease of the average vehicle emiasganrat
Marcos. It is assumed th#tte annual fuel savings per intersection is about 19,000 gallons in 2012.

The emissions reduction is projected under the @dsumptionsincluding future impact of State policies and programs used in
CARB EMFAC2014 model, as well as CAP assumptions.

Enery Policy Initiatives Center 2019.

6.2.3 Measure T2.3: Increase Renewable or Alternative Fuel Construction Equipment

Through the construction permitting process, the City mitjuire a certain percentage dtiel reduction

from construction equipmentri newdevelopmensthrough the use o€lectricpowered or alternatively

fueled The standard would require0 percentfuel reductionin 203Q and 50percentin 2035 which

would yield arapproximately 3@ercentreduction in constructiofHGemissionsn 203Q and 50percent

reduction in 20358 The method to project 203and 2035construction emissionared 8 SR 2y [/ ! w. ¢
In-Use OffRoad Equipment 2011 Inventory and the number of construction joBsdéondidé® The GHG

emissions reductiogin 2030and 2035 areshown inTable28.

55Varhelyi:The Effects of Small Roundabouts on Emission and Fuel Consumption: A Ca2082)dfhe study estimated the

traffic volume of the intersection and the fuel consumption before and after the roundabout. The traffic volume is 23,500

vehicles per day and the fuel savings are approximately 144 kg per day after the roundabout ioistallat

56 The average vehicle emission rate in 2030, 289 g/@le, is 40 percent less than that in 2012, 483 gel@ile, as

discussed in Section 4.4.

57Emissions per gallon of fuel use for an average vehicle calculated is based on 2@8@is3@ns fronon-road transportation

and total vehicle fuel use.

8¢ KS NBIdANBYSY(d ¢2dd R 06S o0F&dSR 2y GKS 02y aiNHzOGA2Y SljdzA LIYSy
59 The method to project construction emissioisgrovided iMAppendix ACity ofEscondid@reenhouse Gas Emissions

Inventories and ProjectiofEPIC, 2018).
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Projected Em|s§|ons Percent GHG Emissions
from Construction L )
Year Equipment Reduction in Reduction
(MTCQe) Emissions (MT CQe)
2030 19,707 30% 5,321
2035 20,071 50% 9,032

¢tKS O2yaidNUzOliAz2y SYArAaaAizya [NB LINB2S
emissions and the ratio of construction jobsHacondiddo those in the regionlt is
assumal that 10% of new developmesivould qualify foran exemption of the
requirement

CARB 2011, Energy Policy Initiatives Center 2019.

The goal of this strategy is to reduce the labor force commute VMT citywide by increasing alternative
modes of transportationwhichavoiduse ofsingleoccupancy vehicles (SOVad to reduce household
VMT byencouraging transibriented development (TODYhe strategy includes the following measures.

6.3.1 Measure T3.1: Participate inthe{ ! b 5 ! i@»@@&ute Vanpool Program

{1 b5! DQa Wahpor Rrdgin® provides a convenient way for groups of five or more people to
get to work in and around the San Diego region. The Vanpool Program provides a subsidy of up to $400
per month to offset the vehicle lease cpahd vanpool participants shatke remaining vehicle lease and

gas costVanpools generallgxceedaverage commute distanaef approximately 25 milesound trip.5°

The number of vanpools that are in operationieafrom year to yearOn an annuabverage, from 2015

to 2018, 36SANDAGanpools were in operation thatither started or ended withirEscondidé* Through

this measure, the City would promote the SANDAG Vahpoogramthrough the CAP target years to
Escondidoresidents and businesswvnersto encourage ongoingarticipdion. The specificgoal is to
maintainthe 36 SANDAGanpools that start or end iEscondiddhrough 2035

The vanpools in the program have different commute distandsp, frequencies, and number of
participants. The estimated average commudistance, commute VMT avoided due to vanpools, and the
GHG emissions reductisare shown irTable29.5?

60 SANDAGCommute Vanpool
61 SANDAG Vanpool Program: active vanpools as of November 16, 2018. 2006 to 2018 vanpool data were provided by SANDAG
to EPIC (November 2018). If the vanpool has an origin or a business city identified as Escondido, they are accountedlfor here
Escondido vanpools as of November 2018 started in Escondido.
62SANDAG Vanpool Program: active vanpools as of November B85,2806 to 2018 vanpool data were provided by SANDAG
to EPIC (November 2018). The average number of passengers are estimated based on van capacity and the 80 percent capacity
requirement. All vanpools start or end in Escondido run from Monday to Fridesgftire, the 255 workdays to year conversion
is used.
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Average Annual
Number of Number of Avergge VEneeE! An-nual VMT EscondidovMT Aver.age GHG
Distance Avoided due to . Vehicle Emissions
Year SANDAG Passengers . . Avoided due to e .
) (Miles per roundtrip Vanpool " Emission Rate| Reduction
VLIS LI er workday) (Miles per year) VENIEEl (g CQe/mile) (MT CGe)
Vanpook P y Pery (Miles per year) 9
2030 36 7 102 6,733,940 3,737,208 297 1,109
2035 36 7 102 6,733,940 3,737,208 279 1,043

*Average number of passengers and commute distance of the SANDAG vanpools in receBbgamoskdays per year.

FF
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the OriginDestination VMT allocation methods.
The emissions reduction is projected under the CAP, including future impact of State policies and programs used in CARBENBFC2E well

as CAP assumptions.

Energy Policy Initiatives Center 2019.
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allocation of miles to jurisdictions in the methodology.tMd miles are driven only in Escondido. 56% of all miles are allocated to Escondido bas|
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A portion of the emissions avoided from reduci®@Mrips is offset by the emissions from operating the
vanpool vehicles. As the vehicle fleet becomes more efficient, the fuel ecprd a potential vanpool

vehiclealso improves. Assuming the average 8D 2 y 2 Y &
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vehicle is 20 MPG in 20Ehd thatit will improve to 29MPG in B35 due to more stringent vehicle
efficiency standarg there will bereduced fuel useand reduced GHG emissions from operating the
vanpod vehicles’®* GHG emission®sultingfrom vanpool vehicles are shown Trable30.

Average Fuel PEIEIRIAUE) L Carbon Content GHG
Number of Economy of of Vanpool of Vanoool Emissions
Year SANDAG Yo Vehicle NP Resultingfrom
Vanpool Vehicle GasolineUse
Vanpools |- yies ner gallon) | (GAIONSPer | s cqelgallon) | YANPOOIS
Perg year) 9 (MT CQe)
2030 36 28 936 17.8 272
2035 36 29 880 17.8 256

*California gasoline ha€)% ethanol.
Vehicle fuel economy in 202d 2035 ardased on the decreasén the average vehicle emission raia San
Diego andhe 2019 vanpool vehicle fuel economAnnual fuel use is calculatédsed on commute distance of thg
SANDAG vanpools in recent years (6dle per roundtrip peworkday) and 255 workdays per year.

The emissions reduction is projected under the CAP, including future impact of State policies and programs
CARB EMFACROmodel, as well as CAP assumptions.
Energy Policy Initiatives Center 2019.

The net GHG emissions reductédn 2030and 2035 which combinethe reductiors from avoidingSOV
trips and emissiosresultingfrom vanpool vehicles, arghown inTable31.

63Based on the SANDAG Vanpool Program data the most common vanpool vehicles are Ford Traverse, Dodge Grand Caravan,
and Buick Enclave. The 2019 new vehicle fuel economy of these vehicle models asénagigiy 20 MPG. U.S. Department of
EnergyFuel Economy Estimateaccessed January 10, 20T8e San Diego regional average vehicle emission rate in 2030, 297

g CQe/mile, is 28 percent less than that in 201904g C@/mile. EMFAC2014The ratio of emission rates is used to estimate
2030 MPG, and similar method is used to calculate 2035 MPG.

Energy Policy Initiatives Ceni@&PIC)
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GHG Emissions Reduction

Emissions Reduction from SANDAG Vanpq (MT CGe)

Program 2030 2035
Emissions Redqctlon from Avoiding Single 1,109 1,043
Occupancy Vehicle Commute
Emissions Resulting from Operating Vanpo
Vehicles 212 256
Net Emissions Reduction due to SANDAG 837 287
Vanpool Program

The emissions reduction is projectadder the CAP, including future impact of State polic
and programs used in CARB EMFAC2014 model, as well as CAP assumptions.
Energy Policy Initiatives Center 2019.

6.3.2 Measure T3.2: Improve Pedestrian Infrastructure at Priority Areas

From 2016 ta2018,the City installedan averageof 2,600 linear feet (0.5 miles) of sidewalk annuétly.
Through Measure-B.2, City plans to continue new sidewalk installation and improveman®5 miles
per year and identify priority areas (e.g., at downtown emyinent centes, near transit stations) for the
pedestrian infrastructure improvemest

Walking trips will have an impact on VMT onilythey replacevehicletravel. Therefore, walkingsolely for
recreation does not have an impact on VMT reduction. The impact of pedestrian improvement on VMT
reduction depends on the street characteristiesy,sidewalk width, coverage), pedestrian environment
quality €.g.,street crossings, topography), and geborhood type €.g.,neighborhood density, proximity

to destinations). Based orariousstudies,the elasticity ofa 1 percentincrease in sidewalk coveragea
0.27percentincrease in walk mode choiéeAt the time of CAP development, the specificopty areas

for sidewalk improvemenivere not identified. It is assumethat pedestrian infrastructure will be acd

to Escondid@ @wntown employment centes; and the additional sidewalk coverage is calculated based
on the ratioof the length of new sideralks added and the length of local road9nce the priority areas
are determined, the impact may be-evaluated based on the number of employees and percentage of
employees eligible to commute by walking in the are@ise goal, 0.5 miles new sidewalk perar,
translatesto 0.6percentsidewalk coverage dhe Escondid® dwntown employment centex5¢ For this
measure, only the impact on avoiding commute VMT is quantified to data availability. However,
pedestrian infrastructure improvemesalso encourage neaommute trips by walking rather than by car.

Theavoided VMTre estimated based on the number of additional downtown employeesingii& work

and miles avoideger trip. Miles avoidedvere converted to GHG emissions reductions using the average
vehicle emission factors discussed in Sedlidnl(GHG Emission Factor for-®wad Transportation The
GHG emissions reductions in 2030 and 2035 are showahle32.67

64 Sidewalk data from 2016 to 2018 were provided by the City (June 2019).

65 CARBPolicy Brief on the Impacts of Pedestrian Strategies on Passenger Vehicle Use and Greenhouse Gas Emissions
September 30, 2014, accessed June 29, 2019. Multiple studies are reviewed in the policy briksfstidity &om Ewing et al.

(2009) is used here because of the similarity in the study area, sidewalk characteristics and Escondido data availability.

66 The total miles of local road segment (centerline) at the Escondido downtown employment centeringchajor roads,

arterial or collectors, local streets, and alleys, is 39.6. Assuming sidewalks are in both directions of the roads, dhieqaiss
0020GK RANBOGAZ2Y&alOL Aad TohpdPH YAfSad aiaftSF3aAS Saljizomw 6SR o6& 9t L/
67 SANDAGEscondido Centre City employment centitay 2019, accessed June 26, 2019.
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Annual Cumulative | New or Improved Number of
Average Miles Miles of SidewalkCoverin | Increase in | Additional Miles Average GHG
vear of New or New or Downtown Walk Employees| Avoided Vehicle Emissions
Improved Improved Employment Commuers | Commute | (Miles per | Emission Ratel Reduction
Sidewalk Sidewalk Center Area (%) by year)** (g CGe/mile) | (MT CQe)
(Miles per year) (Miles) (%) Walking*
2030 0.5 5.8 7% 2% 301 149,064 297 44
2035 0.5 8.3 10% 3% 427 211,174 279 59

*15,130 employees as @019**Average VMT avoided by commuting by walking is assumed to be 1.1 mil@ayper workday based on Escondidg
Centre City employment center data, with 255 workdays per year.

The emissions reduction is the projection under @&P, including future impact of State policies and programs used in CARB EMFAC2014 mod
CAP assumptions.

Energy Policy Initiatives Center 2019.

6.3.3 Measure T3.3: Continue to Implement Safe Routes to School ProgranhatEscondidaJnion
School District

The City has an ongoing effort with the Escondido Union School District (EUSIpJement the Safe
Routes to School (SRTS) program. In the last three years, the City has conpletstlucture
improvementprojects neaduniper Elementary School (E®nttal ES, Farr Avenue ES, Rose ES, and Glen
View ES. The infrastructure improvement projects inclindallation ofnew sidewalk, signals and high
visibility crosswalk upgrades, countdown pedestrian indications at crossindsther similar project&

Through Measure-B8.3, the City will continue the implementation of the SRTS pnogat all schools in
EUSDo increase the number of students walking and riding bicycles to and from school. The SRTS
program would include infrastructure improvements sanding schoolghat are similar to those
completed as well aseducatioral programs (e.g., develop pedestrian and bicycle safety education
curriculum, organize safety trainings, and safety awareness campaigns) at schools.

Assuming the Citgompletesan SRTS program at all EUSD schools by, 2885humbers of additional
students walking or riding bicycles to school are showFainle33.%°

68 Information on completed SRTS programs were provided by the City (June 2019).

89The current percentage of students who walkrigie bicycles to school in EUSD sché@olwot available. The results are based
on aSan Diego Unified School District 262616 studeniparent survey (EPIC), unpublished. The percent increase in walking
andriding bicycles to school are based orvrt, et al., 2014Multistate Evaluation of Safe Routes to School Program
accessed August 10, 2019. Student population is £6i8:2019 school district populatigmccessed July 31, 2019.
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Number of Students Walking to School Students Riding Bicycle to School
Students in . Number of . Number of
Year Escondido | Baseline (%) \évc')t:tfsarg Additional Baseline \Iévcl)t:]t:saig Additional
School o School (%) | Students Walking| - (%) = | -~ o | Students Riding
District* elzell () to School clnoel (4) Bicycle to School
2030 15,377 21% 27% 999 2.0% 2.3% 51
2035 15,377 21% 30% 1,453 2.0% 2.5% 74
* 2018;2019 Escondido Union School District enroliment statistidhe baseline assumption is based on a San Diego Unified School
District 20152016 studentparent survey.
Energy Policy Initiatives Center 2019.

The avoided/MTwere estimated based on the number of additional students walking or riding bicycles

to school and miles avoided per trip. Miles avoided per year were converted to GHG emissions reductions
using the average vehicle emission factors, disediss Sectior#.4.1(GHG Emission Factor for ®oad
Transportation). The GHG emissions reductions in 2030 and 2035 are shovailie34.7°

VMT Avoickd from . GHG
. . .| Average Vehicle e
Students Walking or Riding e Emissions
Year - Emission Rate .
Bicycles to School* (g CGe/mile) Reduction
(miles per year) 9 (MT CQe)
2030 202,659 297 60
2035 294,777 279 82

*Assumes a ornile roundtrip distance for students walking to school argl &mile
roundtrip distance for students riding bicycles to school, based on a San Diego Unifig
School District 2012016 studentparent survey, and 180 school days per year.
Theemissions reduction is the projection under G#Bumptionsincluding future impact
of State policies and programs used in CARB EMFAC2014 model.

Energy Policy Initiatives Center 2019.

6.3.4 Measure T3.4. Develop a Citywide Transportation Demand Management (TDM) Plan

Through thismeasure the City would develop Transportation Demand Management (TDM) Plan that
will include 1) adopton of a TDMordinance that wouldspecify alternative modes dfansportation
required at new non-residentialdevelopments and 2) workng with Escondidadowntown employment
center businesses to develop TDM policies. The TDM mlanld require new non-residential
developments orexistingEscondidalowntown employmentcenter businesseso include a list of TDM
activities The list of TDM activities at new noesidential development is required teadto a 5percent
increase in a#trnative travel modes from employee commutjritpe list of TDM activities at existing
downtown employment center busesses is required to lead to/gpercentincrease in alternative travel
modes.

70The current trip distance of students who walk or ride bicycles to school in EUSiaitable. The results are based on a
San Diego Unified School Dist2€t152016 studerdparent survey (EPIC), unpublished.
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Table 35 lists potential TDM activities thatwould lead to anincrease in alternative modes of
transportation However, other TDM activities may be recommended or required in the ordin&ridee
ordinance isanticipated to be effective ir2022. The TDM plan may also include a list of potential
designated areas fdransportationnetwork company (TNC) vehidée.g., UberLyft) to pickup and drop

off. However, the impact of this policy on alternative modmsinot beestimated due to limitedvailable

information.
TDM - . Effect on Alternative
Activity Activity Details . Source
TransportationModes
Number
t NB OA RoB( NISHWIR FI OAf A
rlders including secure bicycle parking spac 29 of additional CAPCOASDT6 and SDT
TDM1 or bicycle racks, showers and clothes locke emblovees will bicvele to
(Number of amenities will be based on wor|?< y Y San Francisco TDM
occupied floor areas and/or number of Ordinance Active2 and 3
employees)
Provide dlscognted monthly NCTrIaq3|t 20 of additional CAPCOATRTA
pas®sor provide at least 25% transit fare . .
TDM2 : . employees will use masg San Francisco TDM
subsidesto employees (if employeese ) .
. : . : transit to work Ordinance HOV1
using daily or multday MCTDransit pass)
Providetransportation marketing services 1% of additional .
L . . . . San Francisco TDM
TDM3 and communication campaigns including employees will carpool tg .
. . . Ordinance INFO1
carpool and vanpool ridenatching services | work
Develop a parking cash out policy. That is if
TDM4 for | employer offer subsidized parking, for the
downtown | employees not using parking spot, the 2% of employeswill not | San Francisco TDM
employees| employer would provide cash payment drive aloneto work Ordinance PK@3
only equivalent to cost of parking spaces will be
provided to the employees.
CAPCOA California Air Pollution Control Officers Association.
CAPCOA 2010, City of San Francisco 2018.

AlthoughTDM activities may also lead to additional VMT reductions (e.g., rduluginess trip VMT}he
reduction in employee commute VMTan be morereadily monitored (e.g., commutersurveys)
Therefore,only avoidedcommute VMT is quantifietbr this measure

Increasing each type of alternative transportation mode leads to differeductions in VMT. For
example, the commute distance labicycle rider andy avanpooler are differentThe estimated VMT
reduction as a result afaid modeare shown inrable36.7

n¢5a FOUABAGASE YR GKSANI AYLI OGa FNBE FNBY /FEAFT2NYAL ANt 2
SanCN} yOAa02Qa ¢5a t NB ANtiingas&enaazNEads dlitidation Mehs(2610). City of San
FranciscoTDM Program Standasd\ppendix ATDM Measuresupdated June 7, 2018, access November 19, 2018.

72SANDAGEscondido Centre City employment centitay 2019, accessed June 26, 2019.
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To calculate emissions avoided in 2080d 2035 miles avoided per yeawere converted to GHG

October 13, 2020

Escondido
Increase in Alternative Modes Goal Miles Avoided | Miles Avoided Miles
of Transportation (% Increase) | per Workday* per Year** Avoided per
Yeart**
Commute by Bicycle 2% 6 1,305 1,305
Commute by Mass Transit 2% 21 4,635 2,577
Commute by Carpool 1% 21 4,680 2,602
AIt.ernatlve Modes to Avoid 20 21 4.680 2,602
Drive Alone

Not commute by drive alone is referring tommuters carpooling, vanpooling, or taking mass transit instead of

driving a singlexccupied vehicle.

*Based on SANDAG activitgsed travel model results for Escondido Centre City employment center. **225
workdays per year. ***Miles associated with comiting by bicycling are all within Escondido and miles associg
with the rest of the modes are allocated to Escondido based on GDigstination VMT allocation methods.

Energy Policy Initiatives Center 2019.

emissions reductions usirige number of new commuters ugyalternative modes of transportation and
the average vehicle emission factprdiscussed in Sectiofi.4.1 (GHG Emission Factor for -®oad
Transportation). The GHG emissions reductsan 230 and 2035 arshown inTable37.73

New Labor Force Downtown Employees Total
Labor New VMT Avoided Number of New VMT Avoided Average
Commuters . . Commuters . . GHG
vear | Force . from Increasing| Employeesin ) from Increasing Vehicle -
Usng : . Usng : o Emissions
Added : Alternative Escondido . Alternative Emission .
Alternative Alternative Reduction
after Modes Employment Modes Rate
2022 HIOEES O (miles per year) Center MOEES O (miles per year) | (g CGe/mile) (uir e
Transportation pery Transportation pery 9
2030 | 3,344 167 346,649 15,130 652 1,449,713 297 533
2035| 5,638 282 584,471 15,130 1,059 2,355,784 279 820

The emissions reduction is tleessumptionunder the CAP, including future impact of State policies and programs used in CARB EMFAC2014 mode

assumptions.
Energy Policy Initiatives Center 2019.

6.3.5 Measure T3.5: Update Bicycle Master Plan

Bicycle facilities are categorized as follows: 1) Class | bicycle paths, which have a completely separated
right-of-way designed for the exclusive use of bicycles and pedestrians; 2)IGkysarated bicycle langs
typically designated with stripind) Class lll bicycle routes, where bicyclists share streets with motor
traffic; and 4) Class IV cycle tracks, that provide a +afhway designated exclusively for bicycle travel
which arephysically protected from vehicular traffic

73Number of employees in Escondido employment center are base&P?NWDAGEscondido Centre City employment center
May 2019, accessed June 26, 2019.
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Through this measure,the City plans toupdate the existing Bicycle Master Plan and auoid
improve/upgradel5 miles of new Class tr better, bicycle lanes by 203%uf averageof one mile per
year), as well asbicycle parking standards for all residential and commercial zonke. 15 miles
represents the length of roadway segments for which tway bicycle lanes would be addd&lcycle lanes
are used for both recreational and commuting purposes. For this measuaty the impact on avding
commute VMT is quantified. hE increase in percentage of bicycle commuters is assumed to be
proportional to the increase in bicycle lane miles per square mile. The elasticity of antdiaglditional
mile of Class ,Ibr better, bicycle lane per square mile is roughly one percent for commutdrsother
words, one additional mile of Class dir better, bicycle lans per square mile wouldead to roughly one
additional percent of commuters riding bicycles to woilk. 2035,Escondidd2 & elRpg®areawill be
approximately 27quare milesn 2035 and new bicycle lanesvould leadto an additional 1.1mile of
bicycle lane per square mjlassuming the new bicycle lanes arstalledin both directions’

To calculateannual commute VMT avoided, the increaseha percentage of commuters by bicycle was
multiplied by the averagecommute distance avoided peworkday (5.8 miles) assuming bicycle
commuters are traveling within Escondid®he avoided VMT is converted to Glémissions reductions
using the average vehicle emission fasfatiscussed in Sectigh4.1(GHG Emission Factor for ®oad
Transportation). The GHG emissions reductsan 2030and 2035 areshown inTable38.76

Additional Bicycle | % of Additional Additional Commute Average GHG
Year Labor Lanes Added Labor Force Labor Force | VMT Avoided Vehicle Emissions
Force (bicycle lane miles| Using Bicycle to| Using Bicycles| (miles per | Emission Rate| Reduction
per square mile) Commute to Commute year) (g CGe/mile) (MT CGe)
2030 79,608 0.7 0.7% 597 778,878 297 231
2035 81,903 1.1 1.1% 921 1,201,986 279 335

The average VMT avoided by commutibg bicycle is assumed to be Srlles pe workday(roundtrip) based orEscondidcCentre City
employment enter data, with 255 workdays per year.

The emissions reduction is projected based on CAP assumptions and future impact of State policies and programs usérBrEtkiéE £82014
model.

Energy Policy Initiatives Center 2019.

6.3.6 Measure T3.6: Increase Transit CommuteasnongNew Downtown Residents

TheCitRa 52 ¢y ( 2 ¢ Y, adoht#sl @ RO Adentified alrafige of residential developmengsy.,
multi-family, mixed useshopkeeper, artisan ltf) and adopts smart growth policiés take advantage of

the convenient access tthe nearby Escondido Transit Centeand highdensity urban residential
developments’” To further encourage more transit riders in the downtown artbeg, City will develop a
Safe Routes to Transit program that impreaecessibility around transit are@and rider amenities at
boarding area. For projects in the Downtown Specific Plan area, any reduction in parking opercent

will be required to providesixmonth transit pass purchase program at initial occupancy. The goal is to
increase commuting by transit among downtown residents$iay percent

74Dill and Carr (2013RBicycle Commuting and Facilities in Major U.S. Cities: Ihyitdithem, commuters will use them

another look

5838t 2SR 6FaSR 2y {! b5! DQ& {SNASEA mo wSARNESDath SUBNE 6 K C2NB O
accessed on November 15, 2017.

78 SANDAGEscondido Centre City employment centidtay 2019, accessed June 26, 2019.

77 City of Escondiddowntown Specific Plamdopted August 2013, accessed December 13, 2019.
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TheDowntownSpecific Plan area accommodates up to 5,275 residential. usitsf lae 2019, 2,025 units
have built with 3,250 units remainin@® Assuming the remaining units will be built by 20&88h an

averageof 1.3 commuters per household, ¢mumber of new commuters ithe Downtown Specific Plan
area will be 4,348°

To calculate mnualavoidedVMT ,the number of new commuters was multiplied by the percent increase
in commuting by transit and miles avoided per transit ttheen converted to GHG emissions reductions
using the average vehicle emission faati@scribedin Sectior4.4.1(GHG Emission Factor for ®oad
Transportation). The GHG emissions reductsan 2030and 2035 areshown inTable39.

Number of Number of Number Annual Annual

New Units in New Increase in Escondido Average GHG

. New Total VMT . L
Downtown Commuters | Commuting : VMT Vehicle Emissions

Year o L .~ | Commuters| Avoided** . o .
Specific Plan Live in by Transit Takin (Miles per Avoided*** | Emission Rate| Reduction
Area after Downtown (%) Trans?[ ear? (Miles per | (g CGe/mile) (MT CGe)

2019 Specific Plan* y year)
2030 2,167 2,898 3% 97 507,518 282,178 297 84
2035 3,250 4,348 5% 217 1,141,915| 634,901 279 177

*Assumes average 1.3 commets per household in EscondititAssumes 10.3 mile oneway per workday based on Escondido Centre City
employment center data, with 255 workdays per year. Kites avoided are allocated to Escondido based on Obgistination VMT allocation

methods.

The emissions reduction is the projection und@APassumptionsincluding future impact of State policies and programs used in the CARB
EMFAC2014 model
Energy Policy Initiatives Center 2019.

6.3.7 Measure F3.7 Develop an IntrCity Shuttle Program

Through Measure -B.7, the City plans to develop antra-city shuttle system that operagemultiple
routesto reduce miles driven from internal city trips. The goal is to redbe projectad 2035 VMWwithin

city boundariesy 10percent, or 23 million milesin 2035.

Thepotential routes andhe schedule of the intracity shuttle system have natet been identified.The

City would work with proprietors, including NCTD, residents and businesses to explore the feasibility of
an intracity shuttle program and the efficiencyf coutes and times selectedHowever, to be able to
achieve the goal, the shuttle system would need to include multiple routes that connect activity centers
within the city, not overlap with existing transervice areaand run on highHrequency (with aleast 10
minutes headways during peak per®d

To avoid doublecounting with other neasuresn the CARhat increase mass transit ridershighe miles
avoided per passengéerip may not include the fuliniles avoided by commuters using the inshuttle
to connect mass transiSPRINTER busserviceg to or from other cities. The miles avoided per passenger

78 The baance of units was provided by the City (October 2019).
79 Average commuters per household is calculatsihg total workers 16 years and over who do not work at home (71,591)
divided by the number of households in Escondido (53,516) from the American Community Survey (AQ8)3A@Sar
Estimates accessed Noweber 13, 2019. Number of households in Escondido from other sources is available, however, to
ensure consistency with the number of workers data, the number of households from ACS is used.

Energy Policy Initiatives Ceni@&PIC)
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trip will have tobe all internal milesithin city boundaries andccount for the miles the passengers would
otherwise have to drive tthe destination. The passengers would instead take the shaltbeeor take

the shuttlecombined with other modes of transportation (e.g., shuttle and bicycle, shuttle and bus within
the Qty).

The avoided VMT is converted to GHG emissions reductions using the average vehicle emission factor,

discussed in Sectiod.4.1 (GHG Emission Factor for ®oad Transportation The GHG emissions
reduction in 2030 is shown ifable40.

Miles frqm _ VMT Avmdgd due VMT Avoided . GHG
Escondido % Reduction to Intra-City . Average Vehicle e
) due toIntra-City e Emissions
Year Internal Trips from Internal Shuttle Emission Rate X
. - . Shuttle** . Reduction
(Miles per Trip Miles (Miles per (Miles per year) (g CGe/mile) (MT CGe)
weekday) weekday) Pery
2030 650,422 7% 43,361 15,046,437 297 4,463
2035 675,570 10% 67,557 23,442,262 279 6,540
*SANDAG Series 13 Forecast with base 3@b2 **347 weekdays per year conversion
The emissions reduction is the projection under @sumptionsincluding future impact of State policies and programs used in
CARB EMFAC2014 model.
Energy Policy Initiatives Center 2019.

6.3.8 Measure 3.8 Increaselransit Ridership

Escondidds served byoth San Diego Metropolitan Transit System (Mdi®) NCTD. MT@&hly provides

bus serviceMTS Route 235 from Downtown San Diego to Escondido has one of the highest ridership

among buses serving EscondidNCD has both bus and light rflEPRINTERervices in the Gty. The
NCTD bus routesr Escondidowith the highest ridership are Route 3%6om Del Lago Station to
Escondido Transit Cenjeand Route 351/352 loop within the city. Thes®ass transit servicebring
commutersto or from Escondidaand currently make up approximatetwo percentof mode share®®
Under Measure -B.8, the Citywill work with MTS and NCTD to optimize ridership bgrdinating land
use and mobility planning for operations and more frequent services. The goainisréasethe mode
share forcommuterstraveling toand from work oron mass transito eight percentby 2035.

In 2017, the twoSPRINTERations inEscondiddEscondido Transit Center and Nordahl Road Station
served a total 0B,291passengersn an average weekdagndall the bus routes irEscondidserved a
total of 8,228passengers on an average weekdagsuming70 percentof SPRINTEpassengers and 50
percent of bus passengers are commuters travellingata from work the baseline number of mass
transit commuters is approximately,417per weekday?** The VMT avoided are calculated based on the
number ofmass transitcommuters assumed tancrease by three timelsy 2035with Measure ¥3.8, and

the miles avoided petrip. The VMT avoided atben converted to GHG emissions reductions using the
average veltle emission factar discussed in Sectiod.4.1 (GHG Emission Factor for ®oad
Transportation. The GHG emissions reductsan 2030 and 2035 ashown inTable39.82

80 ACS20181-year EstimatesMeans to Work, Escondido City. accessed November 13, 2019.

81FY2017 mass transit ridership by routes and stops were provided to EPIC by SANDAG (November 2018). The percentage of

Sprinter passengers that are commuters are based on MTi8ytr@imilar light rail service) passenger boarding data by hour
and assume that peak hour passengers are commuters. Mdi8munity Impact and Performance Report 204écessed
September 3, 2019.

82SANDAGEscondido Centre City employment centitay 2019, accessed June 26, 2019.

39
Energy Policy Initiatives Ceni@&PIC)


https://perma.cc/JD9B-27UT
https://perma.cc/E4E5-U2UY
https://perma.cc/K5Y7-MTZF

City ofEscondido CAP GHG Reduction Methods

October 13, 2020

Travel toand from Work by

Travel toand fromWork or

X Total
e s Bus Colleges bysprinter Miles
. Number of Number of .
Transit Mode . o Avoided Average GHG
Year Number of Additional Number of Additional . : e
Share* (Miles per Vehicle Emissions
Commuters Commuters Commuters- Commuters .. -
(%) ) ) . ) year) Emission Rate| Reduction
- Baseline** with Target Baseline** with Target (g CGe/mile) | (MT CGe)
Mode Share Mode Share 9
2030 4% 4114 6,689 2,304 3,746 26,891,635 297 7,977
2035 8% 4,114 15,245 2,304 8,537 61,287,912 279 17,099

*Thecurrent mass transit mode shareZ%a **2017 fiscal year ridership is used the baseline, assuming 70%printerriders and 50% bus riders travel t

work.

The arerage VMT avoided by masansit commutersis assumed to b20.6miles per workday based descondidaCentre City mploymentcenter data,
with 255 workdays per year. VMT is allocatedEgrondiddased on OrigiDestination VMT allocation methods, assuming trips will have at lewest o

trip-end withinEscondido

The emissions reduction is the projection under the @fumptionsincluding future impact of State policies and programs used in CHIRBE2014

model.

Energy Policy Initiatives Center 2019.

To avoid potential double counting witfleasure ¥3.6: Increase Transit CommutensiongNew
Downtown Residentghe GHG reductions in 2030 and 2035 are adjusted to 7,829&8T5MT CGe.

6.3.9 Measure F3.9: Develop and Implement a Service Populati®dased Vehicle Miles Traveled
Threshold

To close theemissions reduction gap in 203the City will implement additional actions to reduce
projected 2035 VMT. The goal is to reduce projected 2035 VMT hyeBc&nt The additional actions
would require the City talevelopand monitora VMT threshold of sigicance on a jurisdictiomide
basis, and/or attempt to reach a significance conclusion on a prijggtroject basis. This new way to
look at new development projects will allow the Cityctnsider how to mitigate for VMIbased impacts,
and how those ntigation measures differ from traditional L&&sed measures.

After implementation, the City would be able to assess how the project increase in the total daily vehicle
miles traveled per service population (population plus employment) (VMT/SP) abowmasledine level
for the jurisdiction The GHG emissions reductions in 2030 and 2035 are sholablie42.83

Reductbn from VMT Avoided . Aver_age GHG
. : VMT Avoided Vehicle Emissions
Year ProjectedVMT (Miles per i o .
(%) weekday) (Miles per year) | Emission Rate Reduction
(g CQe/mile) (MT CQe)
2030 1.8% 56,634 19,652,015 297 5,829
2035 3.5% 114,403 39,697,772 279 11,075
Theemissions reduction is the projection under the CAP assumptions, including future impact of State policies and p
used in CARB EMFAC2014 model.
Energy Policy Initiatives Center 2019.

83 SANDAGEscondido Centre City employment centitay 2019, accessed June 26, 2019.
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The goal of tIs strategy is to increase building energy efficieang reduce building electricity and
natural gas uséhrough the followng four measures.

6.4.1 Measure E4.1 Require New Residential Developments to Install Alternatiw&uel Water
Heaters

To reduceelianceon natural gas endise at residential buildingshe City will develop and implement
an ordinance requiring new singfamily and multifamily residentiaunitsto install nornatural gas
water heatersThe anticipated effective year of the ordimze is 203.

The energy savings from installing a Amatural gas water heateassumeseplaement ofa naturalgas
storage water heater with an electric heat pump water heater (HPWH). The energy use of these two
water heaterss shown in Table43.84

Natural Gas Use from a Gas Storag Electricity Use from a Heat Pump

Residential Type Water Heater Water Heater
(Thermsl/year) (MMBtu/year)* (kWhlyear) (MMBtu/year)*
SingleFamily 1 137 14 813 2.8
SingleFamily 2 146 15 925 3.2
SingleFamily (Average of 1&2 142 14 869 3.0
Multi-Family 117 12 559 1.9

*99,976 Btis per therm and 3,312 Baper kWh.

Residential types are based on prototyieveloped bythe CEC fothe Title 242019 Building Energy Efficiency Standard
The two singlgamily prototypes have different floor areas (square footage) anohber of stories, therefore different
water heating energy use.

Energy use are modeled with CEC CBR&€3Qoo0l, March 2018 version, for Climate Zone 10 whseondidads located.
Energy Policy Initiatives Center 2019.

WhileHPWH is used as an exampérdy other types of nomatural gas water heater may be usedaas
replacement water heate®® In Escondido, SANDAG Series 13 projects that 1,061 newfarily units
will be added from 2023 to 2030, and an additional 2@1ti-family units will be addedrom 2030 to
2035. Similarly, for singfamily developments in Escondido, 45 new mtdtnily units will be added
from 2023 to 2030, and an additional 16ihglefamily units will be added from 2030 to 2035All units
will be subject to tis requirement beginning in 2@ Assuming 1(ercentof the units will be exempt
from the requirement due to certain limitationthe emissionseducedfrom natural gas savings and
emissions added from electricity use are stmaw Table44 and Table45.

84 CECCBECRes, version dated March 9, 2018, model run by EPIC.

85 Qther options include, but are not limited to, instantaneous electric, thaged electric water heatesplar water heater

with HPWH back up, and solar waterdber with electric tank back up.

88 SANDAG Series 13 Regional Growth Forecast (October ZXSPAG Data Surfaccessed November 15, 2017. The annual
new units added from 2023 and 2030 are estimated using fiivgarpolation between 2020 and 2030.
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oLl N.ew Natural Gas Savings Natural Gas Emissions
. . Alternative- . Total Natural e .
Year Residential FuelWater Per AlternativeFuel Gas Savinas Emission Factor| Reductions from
Unit Type Heater after Water Heater (Therms/ egr) (MT Natural Gas Savings
erms/year e/Therm

SO (Thermslyear) y CQel/Therm) (MT CGe)
2030 SingleFamily 40 142 5,705 0.0054 31
Multi-Family 955 117 111,765 0.0054 612
2035 SingleFamily 134 142 18,950 0.0054 104
Multi-Family 1,142 117 133,563 0.0054 731

*Assumes 10% of water heaters will be exempt from this requirement due to limitations.

The natural gas savings and emissions reduction are the projections under tres€lawkptionsincluding thefuture impact of State policies

and programs.

Energy Policy Initiatives Center 2019.

eiz N_ew Sy Ad'ded Total Electricity Emissions from
. . . Alternative- from Alternative- . L o
Residential Unit Electricity Emission Additional
Year Fuel Water Fuel Water .
Type Heaters after Heates™ Use Factor (Ibs Electricity Use
2023+ (KWhyear) (kWh/year) | CQe/MWh) (MT CQe)
2030 SingleFamily 40 869 35,038 53 1
2030 Multi-Family 955 559 533,990 53 13
2035 SingleFamily 134 869 116,376 36 2
2035 Multi-Family 1,142 559 638,132 36 10

*Assumes 10% of water heaters will be exempt from this requirement due to limitatithike alternativelyfueled water heater type
used here is heat pump watbeater.
The projected electricity use and emissions added are the projections under the CAP based on current status, future Stgiact of
policies and programs, and CAP assumptions.
Energy Policy Initiatives Center 2019.

The net emissionseductions from Measure E.1in 2030and 2035 are shown ifiable46. The GHG
emissions reductions are the projected reduction amounts in 2030 and 2035 only, not thefsm
annual reductions fronthe 2012baseline year to 2030 or 2035.

Energy Policy Initiatives Ceni@&PIC)
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Table46 Key Assumptions and Results fdleasure E4.1 Require New Residential Developments to Install

Alternatively-Fuel Water Heatrs

Emissions Emissions from
Reductions Additional Net Emissions
Year Residential Unit Type from Natural . Reductiorf
. Electricity Use
Gas Savings (MT CGe) (MT CQe)
(MT CQe)
SingleFamily 31 1 30
2030 Multi-Family 612 13 599
Total 629
SingleFamily 104 2 102
2035 Multi-Family 731 10 721
Total 822
*Net emissions reductions are emissions reductions from natural gas savings minus emissions from additional electr
The emissionseductionsare the projections under the CABsumptions, including thieiture impact of State policies and
programs
Energy Policy Initiatives Center 2019.

6.4.2 Measure E4.2: Require NewMulti -FamilyResidential Developments to Install Electric Cooking
Appliances

Another wayto reduce relianceon natural gas endise at residential buildings to switch to electric
cooking appliancesThe City will develop and implement an ordinance requiring new nfaltily
residentialunits to install electric cooking appliance3he anticipated effective year of the ordinance is
2023.

As discussed in Sectiém.1above SANDAG Series 13 projects that 1,061 new +fautiily units will be
added from 2023 to 2030, and an additional 207 units will be added from 2030 to®2@85unitswill be
subject to the requirement beginning in 282andassuming 1@ercentof units will be exempt from the
requirement due to certain limitationghe emissiongeducedfrom natural gas savings and emissions
added from electricity use are sholiable47 and Table48.88

87 SANDAG Series 13 Regional Growth Forecast (October ZHSPAG Data Surfaccessed November 15, 2017. The annual
new units added from 2023 and 2030 are estimated ufiimgar interpolation.

88 KEMA, Inc. 201@009 California Residential Appliance Saturation StG@ajifornia Energy Commission. Publication Number:

/ 9 AT ATHAMA T AamPable R Stdewide results arused instead of SDG&E area results, because only statewide
results have the breakdown of residence type. 5+ Unit Apartment is the-faulily residence type used here.
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Total Electric Natural GadJseper Emissions
Cooking Natural Gas Cooking Total Natural Natural Gas Reductions from
Year Appliances at | Appliance at Multi Gas Savings | EmissionFactor Natural Gas
New Multi-Family Family Unit* (Thermslyear) | (MT CQe/Therm) Savings
Units after 2023 (Therms/year) (MT CQe)
2030 955 28 26,747 0.0054 146
2035 1,142 28 31,964 0.0054 175
*Naturalgas range/oven, assunmeulti-family units are in5+unit apartmentbuildings
The natural gasavings and emissions reduction are projections under theaSaimptions including thiiture impact of State
policies and programs.
Energy Policy Initiatives Center 2019.

Total Electric Ekctricity Added Per
Cooking Electric Cooking Total Electricity Emissions from
Year Appliances at Appliance at Multi | Electricity Use | Emission Factor | Electricity Use
New Multi-Family Family Unis* (kWhlyear) (Ibs CGe/MWh) (MT CGe)
Units after 2023 (kWh/year)
2030 955 165 157,618 53
2035 1,142 165 188,357 36 3

*Hectric range/oven, assunmaulti-family units are in5+unit apartmentbuildings

The electricityuseand emissions added are projections under the @gdumptions including thieiture impact of State policies
and programs.

Energy Policinitiatives Center 2019.

The net emissions reductions are 143 MT&Ci@ 2030 and 172 MT G&in 2035.
6.4.3 MeasureE4.3: Retrofit High Pressure Sodium Street Lights to LLEghts

The City plans to reduce electricity use from Gotwned street lights by converting the currehtgh
pressuresodium (HPSjghtsto LEDights. The goal is to retrofit 450 lights by 2035 or 30 lights per year
startingin 2021. It is important to note that lhis estimatg(450 lights)s conservative, ahe City already
has 75dights retrofitted; however, it is a base of analysis to estimate emission reductions.

A streetlight inventory or energy use audiasnot available at the time of CAP developmeBisd ona
street lights retrofit study, the estimated annual electricity savings from replacing aM&0HPS light
with an LED lighof similar lumens is 372 kWM .Reductions from electricity savings are calculated by
multiplying the electricity savingsylthe GHG emission factor for electricity, discussed in Sedtihi
(GHG Emission Factor for ElectricapdTable5 (2016 and Projected030and 2035GHG Emission Factor
for Electricity inEscondidd As the renewable and zewarbon content in electricity increases, the
emissions reduction decreasesrrespondingly The GHGemissions reductions in 2030 and 2035 are
shown inTable49.

89 Replace a 1068V HPS light with a 50 \MED lightLighting retrofits data fronEscondidavere not available at the time of CAP
development. The lighting retrofit savings were the estimated savings from a Solana Beach Municipal Retrofit Report on street
lights retrofits (unpublished).

44
Energy Policy Initiatives Ceni@&PIC)



City ofEscondido CAP GHG Reduction Methods

October 13, 2020

Annual Number | Total Number Electrici Electrici Emissions
of Streetlights | of Streetlights . ty e v Reductions from
Year . . Savings Emission Factor . .
Retrofitted to Retrofitted to (KWh per year) | (Ibs CGe/MWh) Electricity Savings
LED LED after 2021 pery (MT CGe)
2030 30 300 111,600 53 3
2035 30 450 167,400 36 3

Energy Policy Initiatives Center 2019.

*Assumesretrofit of a100 W HPS streetlight to LED wiitie same lumens and the electricity saving is 31 kWh per month
The emissions reductiararethe projection under the CAP assumptions.

6.4.4 MeasureE4.4: Require NorResidential Alterations and Addition® Install Alternativdy-Fuel

Water Heates

To reduce relianceon natural gas endise at nonresidential buildingsthe City will develop and
implement an ordinance requirin@ll non-residential alterations or additions with permit value of
$200000 ormore to install alternativelyfueled water heaters.The anticipated effective year of the
ordinance is 202 This ordinancedoes notinclude requirementsfor new construction, becauseew
construction willhave separate and more stringent requirements under the ordinance proposed through
MeasureE5.2: Require New Commercial DevelopnsntAchieve Zero Net Energliscussed in Section

6.5.2

Energy savings from installing a noatural gas water heateare calculated basd onusing a HPWH on a
per-gross floor area basig\sof November 2019, the City of Carlsbads the only jurisdiction in the San
Diego region to have water heating ordinance related to nemsidential projects. However, the
ordinance only covers neresidential new constructionand Carlsbad is in a different Climate Zone
(Climate Zone 7irom Escondidd® Therefore, he energy savirgjfrom the ordirance proposed under
Measure E4.4 are modified based on the difference in energy uge€limate Zone7 and 10as well as
the difference in energy uses at ngwconstructed versusxisting buildings, as shown Trable50.%*

Electricity Electricity | Natural Gas| Natural Gas
Building | Added with | Added with | Savings with| Savings with
CommerciaBuilding Type Size HPWH HPWH HPWH HPWH
(sq. ft.) (kWh per | (kWhl/year/ | (Thermsper | (Therms/year
year) sq. ft.) year) /sq. ft.)
Neyv Constructiorsmall Office with HPWH 5,502 1,241 0.23 249 0.05
(Climate Zone 7)
Neyv ConstructioMedium Office wittHPWH 53628 6.311 0.12 433 0.01
(Climate Zone 7)
Average ofNew ConstructiorDffice with HPWH - - 0.17 - 0.03

90 City of Carlsbadslonresidential Photovoltaic & Water Heating Ordinan@epted by Carlsbad City Council on March 2019

and approved by CEC on August 2019, accessed August 12, 2019.
91 City of CarlsbadEnergy Conservation Ordinance Cost Effectiveness Apn&gbiruary 20, 2019, accessed November 18,

2019. The cost effectiveness analysis was done based on 2016 Energy Code, howevemdah&gaiscant difference in the
water heating section of the 2016 and 2019 Energy Code.

Energy Policy Initiatives Ceni@&PIC)
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Electricity Electricity | Natural Gas| Natural Gas
Building | Added with | Added with | Savings with| Savings with
CommerciaBuilding Type Size HPWH HPWH HPWH HPWH
(sq. ft.) (kWh per | (kWh/year/ | (Thermsper | (Therms/year
year) sq. ft.) year) /sq. ft.)
(Climate Zone 7)
,(A()Zj)tistment Factor o€limate Zone Difference i i 95% ) 95%
,(’-(\)Zj)tftment Factor of Building Age Difference i i 110% ) 110%
Estimates used for Measured 0.18 - 0.03
MeasureE-4.4: Require NoiResidential Alterations and Additiotts Install Alternativéy-FuelWater Heater
*Ratio of water heating energy use at buildings in Climate Zone 7 (Wbarsbads located) to Climate Zone {@here Escondido is
located ** Ratioof water heating energy use at existingildings to newly constructed buildings
City of Carlsbad 2018&nergy Policy Initiatives Center 2019.

HPWH is used as an example hdrawever, other types of nomatural gas water heatsmmay be used
to replaceexisting water heater® Similarly, office buildingwereused as a&ommercialbuilding type
example;however, other types obuildings (e.g.retail, restauran} have different water heating energy
use on ger-square footage basendare not includechere.

Based on recent permting data, an annual average adpproximately 144,00&q. ft of commercial
additions and alterationsvould have been subject tothis requirement Assuming this trend continues,
they will be subject to the requamentbeginning in 20232 Certain buildings would be exempt from this
requirement due to building age or other limitations. It is assumegéd@entof the projects would be
exempt.

Emissions reductions from natural gas savings were calculated using thalngdsrsavings per square
footage, gross floor area, and the natural gas emission factor discussed in Sk@8tidine emissions
reductions from natural gas savingsedto E4.4 are summarized ihable51.

92 Other options include, but are not limited to, instantaneous electric, electric tank solar water heater with HPWH baak up, an
solar water heater with electric tartkack up.
93 Projects with permits valued at $200,000 or greater were provided by the City (November 2019). Not all permits have
information on the square footage of the project, for these projects, the square footages were estimated based on a $ per sq.
ft. basis from the projects with both $ and sq. ft. available.
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Annual
Commercial -Totall Non- . Natural Gas Savings Natural Gas Emissions
Residential Projects . . .
Developments with Alternative- from Using Total Natural Emission Reductions
Year Subject to the FuelWater Heates Alternative-Fuel Gas Savings Factor from Natural
Requirement after after 2023+ Water Heater*** (Thermslyear) (MT Gas Savings
2023* (sq. ft) (Therms/sq. ft./year) CQe/Therm) (MT CQe)
(sq. ft. per year) q.- 1
2030 150,000 1,080,000 0.03 30,094 0.0054 165
2035 150,000 1,755,000 0.03 48,903 0.0054 268

*Estimated gross floor area of neesidential major additions and alterations with permélue $200,000 or more dsed on recent ye& data.
** Assume 10% major renovations will be exempt from this requirement due to building age or other limit&tférssume the alternatively

powered water theaters arelPWH

The projections arbased on current status, future impact of State policies and programs, and CAP assumptions.
Energy Policy Initiatives Center 2019.

Emissiondérom addedelectricityuseare calculatedy multiplying the electricity use per square faoid

gross floor aredy the GHG emission factor for electricity, discussed in Se4tbh(GHG Emission

Factor for ElectricityandTable5 (2016 and Projecte@030and 2035GHG Emission Factor for Electricity

in Escondidd. As the renewable and zewarbon content in electricity increases, the emissidasrease
correspondingly. The emissions fraitectricity uses due tMeasureE4.4are summarized iffable52.

AnnualNon- | TotalNon-Residential | - o i Added Electricity | _ .
Residential Projectswith from Alternativelv- Total Emission Emissions from
ProjectsSubjectto | Alternatively-Powered Y Electricity Additional
Year : PoweredWater Factor .
the Requirement | Water Heates after Heater+ Use (Ibs Electricity Use
after 2023* 2023** (kWh/year) (MT CQe)
(sq. ft. per year) (sq. ft.) (kWh/sq. ft./year) CQe/MWh)
2030 150,000 1,080,000 0.18 193,688 53 5
2035 150,000 1,755,000 0.18 314,743 36

*Estimated gross floor area of nenesidential major additions analterations with permit value $200,000 or mord; &8 SR 2y NB OS
** Assume 10% major renovations will be exempt from this requirement due to building age or other limit&tidssume the alternatively
powered water heaters arelPWH

The projections arbased on current status, future impact of State policies and programs, and CAP assumptions.
Energy Policy Initiatives Center 2019.

Energy Policy Initiatives Ceni@&PIC)

Thenet emissias reductions from Measure-4.4 are 16AMT CQe in 2030 and 26B1T CQe in 2035

The goal of this strategy is to increaseth grid-supplyand behindthe-meter generation ofrenewable
and zerecarbon electricitythrough the followinglour measures.
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6.5.1 Measure E5.1:Increase Renewable Energy Generated at Municipal Facilities

Currently there are eight Escondido municipal siteigh on-site renewable electricity systemthere are
PV systems at seven municipal sitesd a small hydroelectrisystem atthe City dam.The total capacity
of the sevenPV systems is 832 kW (0.8 MW).

Through Measure 8.1, the City plans to instafldditionalPV systemat municipal fadities and parking
lots to increase the amount of esite renewable electricity generation. The goal is to insted MW of
PV by 2035, which is equivalentapproximately 3.5 MWh a year of renewable electricity generatfon.
CKS / AlG@&Qa Yodzldetlckyl usef in 2D18)8vhklafipfoximately 8.8 Mt including the
utilities department) The City is not anticipating new municipal buildirtysing the CAP horizan

Therefore, the renewable generation from the additiotalo MW PV system would covapproximately
40 percentof the totalmunicipalelectricity use.

The emissions reductions from all State and CAP actions that increase-tiedimeter renewablesupply

are given inTable7 (Attribution of Emissions Reductions Supplieghat Increag Renewableand Zero-
Carbon Supply inEscondidd. The total reduction is attributed based on estimated capacity (MW) that
would result from each measure. As shownTable53, GHG emissions reducti® from Measure 5.1

are the projected reduction amounts in the years 2030 and 2035 only, not the sum of the annual

reductions fromthe 2012baseline year to 2030 or 2035

Measure E5.1: MeasureE>5.2: Measure E5.4:
Increase . . .
Require New Increase California
Renewable ) )
. . Commercial Renewable Solar Polices,
Year State or City Action Total Energy .
Generated at Developmensto Electricity Programs, and
. Achieve Zero Net Generated at Mandates**
el Energy School Sites
Facilities 9
Projected Behindhe-
- meter PV Capacity (MW) 147 0.8 3.7 2.6 140.2
Projected Emissions
Reduction (MT C@) 53,814 292 1,360 947 51,215
Projected Behindhe-
- meter PV Capacity (MW) 151 2.0 6.0 2.6 140.8
Projected Emissions
Reduction (MT C@) 56,373 745 2,252 965 52,411

*Does not represent all emissions reduction frors.2

**Solar policies, programs and mandates include the impathefPV mandates from the 2019 Building Energy Efficiency Standard.
The projected capacity and emissions reductions based on current conditions, the future impact of State policies and paodré#p

assumptions.
Energy Policy Initiatives Center 2019.

94 |nformation provided by the City (April 2019).
9% Information provided by the City (April 2019).

Energy Policy Initiatives Ceni@&PIC)
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6.5.2 MeasureE5.2: Require New Commercial Developmextb Achieve Zero Net Energy

A zero net energy buildingroducesrenewable energy equal to or greater than itown annual
consumption. This reduces or eliminatesdiance on natural gas endise The City will develop and
implement an ordinance requiring all new commercial developments to achieve zero net ebmy.
anticipated effective year of the ordinance is 202

As of November 2019, there is no statewide modeledche@ode(a local energy ordinance that excegd

the minimum standards defined by Title)2tudy on achieving zero net energy at nexsbnstructednon-
residential buildingsHowever, the latest 2019 Nonresidential New Construction Reach Code Cost
Effectiveress StudyStudy)coversseveral coseffective reach code optionincludng a combination of
all-electric design with energy efficiency measures and PV installation that would nearly offset annual
electricity use®® This combination is cosffective in Climate Zone 10 and used as a proxy for the zero net
energy requirement of th potential ordinanceHowever, other optionso achiewe zero net energy may

be studied during the design and implementation of the ordinance.

Based on recent permitting datan annual average odipproximately43,000sq. ft. of new office
developmentand 91,750 sq. ft. of new retail development would have been subject to the ordinance
Assuming this trend continuethose averagesvill be subject to theannualrequirement beginning in
2023?71t is assumedhat 10 percentof the projects would be exempt due to other limitatiorBecause

office and retail building types are modeled separately in the Study, the impacts are examined separately
as well.The energy savings and PV capacity needed on a square footage basm/atedhinTable54.%

Building Type Medium Office Medium Retalil
Conditioned Floor Area (sq. ft.) 53,628 24,697
Electricity Savings from Adlectric + Ener
Efficiencz Desig% (kWh) ¥ 12,344 11,787
Elchricity Savi_ngs from Adlectric + Energy 0.23 0.48
Efficiency Design (kWh per sq. ft.)
Natural Gas Savings from-aléectric +
Energy Efficiency gesign (Therms) 2,053 1,262
Natural Ga.s.Savings fro@rhl—electric + 0.04 0.05
Energy Efficiency Design (Therms per sq.
PV Installation (kW) 135 110
PV Installation (W per sq. ft.) 2.5 4.5

9% TRC and EnergySof19 Nonresidential New Constition Reach Code Cost Effectiveness Stlast modified July 15, 2019,
accessed August 11, 2019.

97 New office spaces (86,000 sq. ft. in last two years) and new retail spaces (183,500 in last two years) square footage were
provided by the City (June 2019he sq. ft. is new gross floor area.

98 TRC and EnergySdi19 Nonresidential New Construction Reach Code Cost Effectivenessl&stichodified July 15, 2019,
accessed August 11, 2019. The PV system meadliseissed in Section 3.2.1, and the energy savings are discussed in Figure
21 and Figure 28, Climate Zone 10, Utility SDG&E. Fekeetitic measure includes changing baselinefgated equipment

(HVAC and water heating system) to electric. The endfigjemcy measures are listed in Figure 4, including building envelop,
HVAC, and lighting.
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Building Type

Medium Office

Medium Retail

Based on 2019 Nonresidential New Construction Reach Cod&ffediveness Study results of
prototype medium office and medium retail spacegilimate Zone 10, where Escondido is located.
The electricity and natural gas savings are based on the energypfusexedfuel designs and all
electric + energy efficiency designs.
TRC and EnergySoft 2019.

The emissions reduction from natural gas savings, emissions added from additional electricity use, and
emissions reduction frm added PV systems are shownTable55 through Table57.

Office Space Retail Space Total
Natural Gas Natural Gas .
. . Natural Gas Emissions
New Floor Savings due to | New Floor | Savings due to Total Natural Emission Reductions
Year Area Added | All-Electric + EE| Area Added| All-Electric + EE :
. : Gas Savings Factor from Natural
after 2023* Requirement | after 2023* Requirement .
(Therms/year) (MT Gas Savings
(sq. ft) (Therms/sq. (sq. ft) (Therms/sq. CQelTherm) (MTCQe)
ft./year) ft./year)
2030 309,600 0.04 660,600 0.05 45,608 0.0054 250
2035 503,100 0.04 1,073,475 0.05 74,114 0.0054 406

*Assumes 1@ercentnew development will be exempt from this requirement due to other limitations.
The projected natural gas savings and emissions reduction are the projections under the CAP, based on current stainpdatwfeState
policies and prgrams, and CAP assumptions.
Energy Policy Initiatives Center 2019.

Office Space Retail Space Total
Electricity - L Emissions
New Floor Savings dueto | New Floor glljeecf[gc,&tﬁ.;?&?i% Elggttrziitlzity Electricity Reductions
Year Area Added | All-Electric + EE| Area Added + EE Requiremenl  Savinas Emission from
after 2023* Requirement after 2023* q g Factor (Ibs Electricity
(kWh/sq. (kWh .
(sq. ft) (kWh/sq. (sq. ft) ft.fyear) fyear) CQe/MWh) Savings
ft.lyear) Y y (MT CQe)
2030 309,600 0.23 660,600 0.48 385,207 53 9
2035 503,100 0.23 1,073,475 0.48 625,961 36 10

*Assumes 1@ercentnew development will be exempt from this requirement due to other limitations.

The projected electricity savings and emissions reduction are the projections under the CAP, based on current statispaduoé State

policies and programs, and CAPwsptions.
Energy Policy Initiatives Center 2019.
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Office Space Retail Space Total
New Floor é{dﬂggnﬁ;\{o New Floor Area| Additional PV Emissions
Year Area Added PV %e l)J/irement Added after Capacity due to | Total PV Capacity| Reductions from
after 2023* (kV(\q//sq 2023* PV Requirement | Added (MWyear) Additional PV
(sq. ft) ft.lyear) (sq. ft) (kW/sq. ft./year) (MT CGe)
2030 309,600 2.5 660,600 4.5 3.7 1,360
2035 503,100 2.5 1,073,475 0.9 6.0 2,252

*Assumes 1(@ercentnew development will be exempt from this requirement due to other limitations.

The projected PV capacity and emissions reduction are the projections under the CAP, based on current status, futureStapagiadicies
and programs, and CAP assumptions

Energy Policy Initiatives Center 2019.

The total emissions reductions from Measure-E2 are shown inTable58. The reductions are the
projected redwtion amounts in the year2030 and 2035 onland do not represent the cumulative
reductions fromthe 2012baseline yeato 2030 or 2035

GHG Emission§y GHG Emissions

Emissions Reduction Reduction in Reduction in
2030 2035
(MT CQe) (MT CQe)

Emissions Reductions from Natural Gavings 250 406
Emissions Reductions from Electricity Savings 9 10
Emissions Reduction from Additional PV 1,360 2,252
Total Emissions Reductions 1,618 2,668
The emission reductions projectioase based orfCAPassumptions includinfuture impact of
State policies and programs.
Energy Policy Initiatives Center 2019.

6.5.3 MeasureE>5.3: Increase GrieSupply Renewable and Zet@arbon Electricity

As discussed in Sectiéri, SB 100300 Percent Clean Energy Act of 20d@opts a 6(percentRPS for all
of/ I £ AF2NYAI Gappliskdyi 2030dnd BOp&rc@iit 2do-Earbon electricity by 2 Through
Measure E5.3, the City would present options to City Council to increase egubplyto 100 percent
renewable or zeracarbon electricityby 2030

Based orthe assumptions used in th@ost recent Community Choice Aggregation feasibility study in the

San Diego regiorit is assumed®5 percentof SDG&RBHBE a8 A RSY GA Lt o6dzy Rt SR Odzad 2 Y ¢
85 percentof SDG&R®2 YYSNODA L f o0dzy Rt SR 0Odza (i 2 YS NBA Ghe ®€ab O NA O

renewable and zer@arbon program. SDG&E DA customers, whose electric load is supplied by other retail
electric supplierswill stay with their current electric suppliers and not participate in the local renewable
program®®

9 The Cities of Chula Vista, La Mesa, and Saateermunity Choice Aggregation Technical Feasibility S8ettion: CCA
Participation and OpOut Rates, Final Draft, July 16 2019, accessed August 3, 2019.

51
Energy Policy Initiatives Ceni@&PIC)


https://perma.cc/HQ5Z-255X

City ofEscondido CAP GHG Reduction Methods

October 13, 2020

As previously explaed in Sectiorb.1 and Table7 Attribution of Emissions Reductioris Supplieghat
Increag RenewableandZero-CarbonSupply irEscondid) because the local renewables and zearbon

LINEINF Y Aa NBIjdza NBR
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02 YLX &

g A 0K
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from Measure E5.4iscreditedto the Stat€®Q APS compliance. The reimiag emissions reduction beyond
RPS compliande allocated tolocal Measure E5.3. The allocation o6HG emissions reduction in 2030
from thismeasureto the State ando the Gty isshown inTable59.

Table59 Key Assumptions and Results fiteasureE5.3: Increase GrieSupply Renewable and Zei®@arbon

Electricity
Total for Local LocalRenewables Local

Renewables and and Zero-Carbon | Renewables and

Year State or City Action Zero-Carbon programto Zero-Carbon

Program Complying with Programabove
9 RPS RPSES5.3)

2030 Projected Renewables and Zero Carbon (9 100% 60% 40%
Emissions Reduction (MT £ 105,336 63,201 42,134
2035 Projected Renewables and Zero Carbon (9 100% 73% 27%
Emissions Reduction (MT &0 109,209 79,723 29,486

*Calculated imable7.

The emissions reduction is the projection under the @dumptions includinfuture impactof State policies and programs.

EnergyPolicy Initiatives Center 2019.

6.5.4 Measure E5.4:Increase Renewable Electricity Generated at School Sites

In November 2019, the EUSD started phase 1 of PV system construction at school playgrounds and

carports. The project inclugdour phases and is anticipated to be completed by sumn@02Table60
below includes thesites and their PV system capacitiés.

Table60 Escondido UniorSchool Distric® Sites withPV Systems

Sites Modeled System Size (kW)
Bernado ES 165.6
Quantum Academy 129.6
Hidden Valley MS 266.4
Rocks Spring ES 187.2
Bear Valley MS 280.8
Reidy Creek ES 208.8
Farr Avenue ES 216.8
Rinco MS 237.6
Oak Hill ES 172.8
L.R. Green ES 194.4
District Office 187.2
Orange Glen ES 158.4
Del Dios ES 187.2

100School sites and PV capacities were provided by the City (October 2019).

Energy Policy Initiatives Ceni@&PIC)
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Sites Modeled System Size (kW)

2,593

Total

ES¢ elementary school, M& middle school
Escondido Union School District 2019

The total PV capacity froall the sites $ 2.6MW.

The emissions reductions from all State actions and @é&&suresthat increase the belid-the-meter
renewable supply arg@iven inTable7 (Attribution of Emissions Reductiorie Suppliesthat Increag
Renewableand Zero-Carbon Supply inEscondidd. The total reduction is allocated based on estimated
capacity (MW) that would result from each action. As showmadble61, GHG emissions reductie from
Measure E5.4are the projected reduction amounts in the years 203d @035 only, not the sum of the
annual reductions fronthe 2012baseline year to 2030 or 2035

HEEBIE =L MeasureE5.2: Measure E5.4:
Increase . . .
Require New Increase California
Renewable . .
. . Commercial Renewable SolarPolices,
Year State or City Action Total Energy .y
Generated at Developmensto Electricity Programs, and
. Achieve Zero Net Generated at Mandates**
AT o] Energy School Sites
Facilities 9
Projected Behindhe-
- meter PV Capacity (MW) 147 0.8 3.7 2.6 140.2
Projected Emissions
Reduction (MT C@) 53,814 292 1,360 947 51,215
Projected Behindhe-
- meter PV Capacity (MW) 151 2.0 6.0 2.6 140.8
Projected Emissions
Reduction (MT C@) 56,373 745 2,252 965 52,411

*Does not represent all emissions reduction frors.2
**Solar policies, programs and mandates include the impact of the PV mandates from the 2019 Building Energy Stficidany.

The projected capacity and emissions reductiaresbased on current conditiorsnd CAP assumptions includittte future impact of State
policies and programs.

Energy Policy Initiatives Center 2019.

The goal of this strategy is bacreasendoor and outdoor water efficiency through the following two
measures.

6.6.1 Measure W6.1: Reduce Municipal Landscape Water Consumption

The/ A (LanBs&ape Maintenance District (LMD) area hasmart irrigation controkrs and 2,698 water
efficient rotator nozzles installedn early 2017 using the SoCal Water$mart rebate prograththe
controllers are connected to the internet through gethdio, or both. Smartirrigation controllershave
alsobeeninstalled at several City parkgoing forward, if existing irrigation controllers fail, they will be
replaced with smart controllers. The estimated water sasiof these smart irrigation controller
replacements ard0percent Inthe 2018;2019 fisal year, the Cit@\dater usein its parksvas84,397,000

Energy Policy Initiatives Ceni@&PIC)
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gallons Assuming the reduction in water use is gércentof the current level in 2035, the water savings
would be 33,758,800 gallori&t

The water savings are convertelGHG reductiosbased on thémported water GHG intensities in 2030

and 2035. Thémportedwater GHG intensities are calculated based on projected water use and the GHG
emissions from water, as assumau the BAU emissions projectid?? Table 62 summarizes the key
assumptions and result$he GHG emissions reductions projected are the reduction amounts in the year
2030 and 2035 onjynot the sum of the annual reductions frotine 2012baseline year to 2030 or 2035.

Reductlon Reduction in Reduction in Water Total_ Total Water-GHG o
in Water Use at Landscape| Reduction S . Emission
. Water Use at . . Reduction in Intensity .
Year Use at City . Maintenance in Water Reduction
City Parks - Water Use | (MT CQe/Acre-
Parks (Gallons) District Use (Acrefeet) foot)* (MT CQe)
(%) (Gallons) (Gallons)
2030 27% 22,505,867 4,770,589 27,276,456 84 0.54 45
2035 40% 33,758,800 4,770,589 38,529,389 118 0.54 64
*Water-GHG intensity of imported water.
City ofEscondido 2019, Energy Policy Initiatives Center 2019.

6.6.2 Measure W6.2: Reduce Landscape Water Consumption New Model Home Developments

To reduce residential waterse, the City will require each singfamily model home, inclding townhouse
model homes, to be fully equipped with greywater systerand rain barrelsor other rainwater capture
systemsThe requirement is similar tinat in Measure F1.4: Require Electric Vehicle Charging Stations at
New Model Home DevelopmeniEhe developers would also be required to provide informatdwout
having greywater systems and rain barrels asddon option to potential homebuyersthe estimated
effective year of this requirement is 2021.

Having model homes equippeaslith such systemmwill encourage homebuyers to choose the aaiul
option. The City will allow for nefee permitting for developers and waive fees for homebuyers of that
subdivision at initial occupancy to furthfxcilitate the implementationOn averaget is assumedhat 13
new singlefamily homeswill have such systems due tbe requirement(12 through model home
construction andne througha homebuyer adebn option).103

A Californisstudy indicateghat, on averagehouseholds installingreywatersystensreduce their water
use by 26percentover a yeat® In Escondido, the water use at a sinfdenily home is approximately
143,000 gallons a yeaherefore, the water savirngfrom a greywater systemvould be37,000gallonsa

101 The water savings since the installation are not available. However, the cost for wategdraseduced by 15 percent;
therefore, the water savings were estimated based on this chavWgaer use and estimated savings are provided by the City
(July 2019). For LMD, water savings are estimated based on cost savings and water rate of $8.13 galldn8Q0ser Rates
for Potable Water, Effective March 1, 2Q&&cessed July 29, 2019.

102Emissions from water and projected water use are providefigpendix A: City of Escondido GreenhouseE@assions
Inventories and ProjectiofEPIC, 2018).

103 Assumptions were provided by the City (October 2019).

104 Greywater ActionResidential Greywater Irrigation Systems in Califor8eptember 2013, accessed November 18, 2019.
Water savings vary by month, this is the annual saving.
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yearl% For rain barrels, based ddoCal Water$mart rebate progradata, theaverag saving are 420

gallons a yeat%

The water savings are converted to GHG reductions based amgfeted water GHG intensities in 2030

and 2035. Thémportedwater GHG intensities are calculated based on projected water use and the GHG
emissions from water, as assumed in the BAU emissions projectibiTable 63 summarizes the key
assumptions and result$heprojectedGHG emissions reductions are the reduction amounts in the years
2030 and 2035 only, not the sum of the annual reductions fieen2012baseline year to 2030 or 2035.

Annual Number of Water Saving Water
Number of . . Total
. Greywater | per Home with | Saving per| Total Water-GHG _
Homes with > Water . Emission
Systems and Greywater Rain Water Use Intensity .
Year Greywater : Use - Reduction
Systems and Rail Barrels System Barrel Reduction Reduction | (MT CQe/Acre- (MT CGe)
. due to W6.2 (Gallon per (Gallon (Acre-Feet) Foot)*
Rain Barrels after 2021 ear) er year) (gallons)
due to W6.2 y pery
2030 13 130 37,221 420 4,893,396 15 0.5 8
2035 13 195 37,221 420 7,340,094 23 0.5 12

*Water-GHG intensity of imported water.
Energy Policy Initiatives Center 2019.

The goal of this strategy ie reduce watesrelated energy use by diversifyg local water supply through
the following measure.

6.7.1 Measure W7.1 Developa Local Water Supply for Agriculture Water Use

Most of thewater-related energy use is from upstream energy (&sg., importing water from outside of
San Diego regignTheCity plans to construct and operate a new Membrane Filtration/Reverse Osmosis
Facility (MFRO) to produeehighquality water supply for local agriculture water, which will increase local
water supply and reduce the reliance on imported water. Once in operati@mMFRO will produce up

to six million gallors of water per day (MGD, equivalent to,B21 acrefeet per day for agriculture

irrigation use%®

Assuming the local water supply reduces imported water supply, the emissions avoided is calculated
basedon theimportedwater GHG intensities in 2030 and 2038% the other hand, there will be additional

105The singlefamily potable water use was 9,679 adeet in 2015 based on the Escondiglol5 Urban Water Marggement
Plan May 2016. Table-3. The number of singiamily homes in Escondido in 2015 was 22,031 based on SANDAG
Demographic and Socioeconomic Estimgtday 25, 2019 versionsANDAG Data Surfaccessed ondwember 18, 2019.

106 Rebate data from Escondido are not available, data from Helix Water District were used as proxy.

107 Emissions from water and projected water use are providetippendix A: City of Escondido Greenhouse Gas Emissions
Inventories and Progions(EPIC, 2018).

108 Estimated water produced at MFRO was provided by the City (July 2019).
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localelectricity use to treat water athe MFRCO?° Table64 summarizes the key assumptions and results.
The GHG emissions reductions projected are the amounts in the years 2030 and 2035 only, not the sum
of the annual reductions frorthe 2012baselineyear to 2030 or 2035.

New Local Water-GHG Emissions Local Emissions
Water Intensity Avoided due | Electricity Use| Electricity Generated from Net
Provided to to avoided Added from Emission Electricity Emission
Year . (MT .
Agricultural CO2e/Acre Upstream Water Factor (lbs Consumed to Reduction
Customers Foot)* Water Treatment* CQe/MWh) Treat Water (MT CQe)
(Acre-Feet) (MT CGe) (kwh) (MT CQe)

2030 6,721 0.54 3,635 3,951,868 53 94 3,541
2035 6,721 0.54 3,635 3,951,868 36 64 3,571
*Water-GHG intensity of imported watet*Based on the energy intensity (599 kWh/adiaot) of recycled water treatment (membrane

filtration/reverse osmosip
Energy Policy Initiatives Center 2019.

The goal ofhis strategy is to reducemissons from landfill waste through the following measure.
6.8.1 MeasureS8.1: Increase Citywide Waste Diversion

ThroughMeasure 8.1, the Citywill work withits waste hauler to achievan 80 percentwaste diversin
rate by2030 andan 85 percentwaste diversion rate by 2033he80 percentwaste diversion rate would
resultin2.4pounds per person per day (PPD) waste disposed in landfills in 2030, s8bkeentwaste
diversion ratewouldresult in1.2 PPD waste disposed in 2035.

The citywide waste disposaamount was 5.4 PPDin the 2012 baseline yearand 5.9 PPD in 2016
correspondingo approximately54 percentand 50percentdiversion rate, respectively From 20120

2016 the diversion ratefluctuatedbetween50 percentand 54 percent!® The City has natonducteda

waste characterationstudy recently therefore, the baseline 2012 waste composition is used held
constant through the CAP horizé# Landfills inthe San Diego region are ihe process of upgrading gas
collection system It is assumed the landfill gas captuate in 2030 wil be 85percent an increase from

the default 75percentused in the BAU emissiopsojection. The emissionavoidedfrom increasinghe

waste diversion rate is the difference between the waste category BAU emissions and the solid waste
emissionausing the target diversion rates amrresponding®PDwaste amountsTable65 summarizes

the key assumptions and results

109The energy intensity of treating water to recycled water levelsrfibrane filtration/reverse osmosjmocess) is used as a
proxy for the treatment energy use MFROAppendix A: City of Escondido Greenhouse Gas Emissions Inventories and
ProjectiondEPIC, 2018). The MFRO Environmental Impact Report included estimates on the operational energy use. There, it is

FaadzyYSR GKS SySNHE dzaSobRBKRIzASEEAPRADKAINBENKASND 8§ SRa NBLINB A

energy intensity.

110 Method to convert PPD to estimated diversion rate is based on CalreBymi€apita Disposal and Goal Measurement.

Jurisdction PPD from 20X2016 were downloaded from CalReydl&isdiction Diversion Summary

111 Recent State actions include organic waste recycling, which may reduce the mixed waste emission factor in future years.
56
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Waste Disposed at Landfills frofscondido | Landfill | Emissions with| Businessas| GHG
Year Gas Targeted Usual Emissions
Ibs./person/day short MT/year | Capture | Diversion Rate| Emissions | Reduction
tons/year Rate (MT CQe) (MT CQe) | (MT CGe)
2030 2.4 74,223 67,334 85% 7,457 31,045 23,588
2035 12 37,232 33,777 85% 3,741 31,145 27,405

Emissions from waste are calculatealsed on the mixed waste emission factor (0.74 MTe@®Bort ton), oxidation rate (10%), and the
waste capture rates. The projected emissions reducteme based on the CAP assumptions.
Energy Policy Initiatives Center 2019.

The most recent urban tree canopy assessmernthéSan Diego regiorgonducted in 2014 usingigh

resolution Light Detection and Ranging (LiDAR)wed an urban tree canompveringapproximately 18
percentof Escadido.'?> The goal othis strategy is to increasthe urban tree covemwithin Escondido
through the followingtwo measures (Measure @.1 and Measure -8.2). In addition, Measure-@.3

includes development ofan Agricultural Land and Open Space Conservation Program.

6.9.1 Measure G9.1: Enforce Landscape Tree Requirement at New Developments

¢ KS / A éwnter e@ideNtNdagsdape regulatioimcludes the following requirements for tree
planting: 1) a minimum obne tree for everyfour opposingparking spacest new nonresidential
developmentsand 2) a minimum of one treger unit at new residential developments, including single
family and multifamily developmentsA minimum of 15 gallons in size and propeigation and
maintenance are requireét3

Based on recent permitting datan average oapproximately 134,750 sq. ft. oew commercial office
and retaildevelopmentand 91,750 sqg. ft. of new industrial developmemtsre addedper year!** The
Escondido Municipal Code effreet parking regulations require on averagfeone parking space per 250
sq. ft. gross floor area; therefore, approximatdly)19 newparking spaces will be added every year at
these new norresidential development’'® The new parking spaces will yie285 new trees annually.
The projected total number of new trees added by 2030 and 2035 are sholtabie66.

112Theassessmenvas done in 2014 for all urban areas in the San Diego County using methods developed by University of
Vermont and USDA Forest Service.

113Escondido Municipal Code: Sec-1839.Standards for Landscapinaccessed on August 1, 2019. These requirements are in
addition to street tree requirements.

114The average annual new noasidential development sq. ft. is calculated based on new office spaces (86,00drsthe

last two years), new retail commercial spaces (183,500 in last two years), and new industrial (240,000 sg. ft.) squarefootag
provided by the City (June 2019). The sq. ft. is new gross floor area.

115Escondido Municipal Codéff-street Parking Requiremei(®ection 33765), accessed on August 1, 2019. The minimum
parking requirements for commercial, office, restaurant/food, retail, etc., are different. The average is used here.

57
Energy Policy Initiatives Ceni@&PIC)



https://perma.cc/4MNP-JGM6
https://perma.cc/2CG4-9JKC
https://perma.cc/JBK8-T6ZS

City ofEscondido CAP GHG Reduction Methods

October 13, 2020

AnnuaI.NeW_ Nor Parking Spaces at| Parking Space Annual Number of
Residential New Non Tree
. . : Number of New Trees
Year Developments Residential Requirement
New Trees Added by
Added Developments (Spaces per
Added Target Year
(sq. ft. per year) (Spaces per year) tree)
2030 254,750 1,019 4 255 2,802
2035 254,750 1,019 4 255 4,076
*Average annual commercial and industrial development areas added
Energy Policy Initiatives Center 2019.

Fornew residential developmentSANDAG Series 13 projects tha®new singlefamily units and 2,224
multi-family units will be added from 2020 2030, and an additiondl04 singlefamily wits and 207
multi-family unitswill be added from 2030 to 2035 Based on the tree planting requirements, the
number of trees that wilbe added at new residential developments will be 2,375 by 2030 and 2,686 by
2035.

The proposed strategy is to encourage thoughtful site design practices to optimize tree planting and open
space. Should this unduly constrain development at high densitthe City will allow idieu plantings
through the payment of a fee per tree unit. This ensures that new development projects achieve their
planting requirements.The carbon sequestration potential from the new trees is based on the projected
total number of trees planted and the G@bsorption rate per treé!” Table67 summarizes the key
assumptions and result$he GHG emissions reductions are the projected reduction amounts in the years
2030 and 2035 only, not the sum of the annual reductions fleen2012baseline year to 2030 or 2035.

Number of New CO2 Sequestered-* Carbon_
Year Trees Added by (MT CQltreelyear) Sequestration
Target Year y (MT CQ)
2030 5,177 0.0354 183
2035 6,762 0.0354 239

*Average number of trees. An improved estimate of the carbon sequestration rate can
evaluatedonce the implementation parameters are decided. The projected carbon
sequestration rates are based on the CAP assumptions.

Energy Policy Initiatives Center 2019.

6.9.2 MeasureG9.2 Devebp a Gtywide Urban ForestryProgram

ThroughMeasure .2, the City will develop and implement ablrban ForestryProgramto track tree
planting and maintenance at City facilities, public pade public rightsof-way. The number of trees

116 SANDAG Series 18donal Growth Forecast (October 201$ANDAG Data Surfaccessed November 15, 2017.

1170n averagethe CQ sequestration rate is 0.038T CQ per tree per year. The carbon sequestration rate depends on the
tree species, climate zone, planting locatiand tree ageA more accurate arbon sequestration rate will be evaluated once

the parameters are decided in implementatiohthe measureCalifornia Emissions Estimatidodel (CALEEMOMAppendix D

Default Data Table@ctober 2017.
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planted bythe City vaiesby yearFrom 2016 to 2018he City planted a totabf 202 newtrees.Assuming
the trend continuesthe goalis to plant an average &7 new trees annually8

Similar to Measure -9.1,the carbon sequestration potential is based on the projected total number of
trees planted and the G@bsorption rate per treé!® Table68 summarizes the key assumptions and
results.The GHG emissions redimts are the projected reductiocamountsin the yeas 2030and 2035
only, not the sum of the annual reductions frothe 2012baseline year to 2030 or 2035

Annual Number of NUIOE @ e CO2 Sequestered** Carbon'
Year New Trees Added Trees Added by (MT CQftreelyear) Sequestration
Target Year* (MT CQ)
2030 67 1,010 0.0354 36
2035 67 1,347 0.0354 48

*Includes202trees planted bythe City from 2016 to 2018.

**Average of trees. An improved estimate of the carbon sequestration rate can be evaluated once the
implementation parameters are decided.

The projected carbon sequestrati rates are based on the CAP assumptions.

Energy Policy Initiatives Center 2019.

6.9.3 Measure €9.3: Develop an Agricultural Land and Open Space Conservation Program

Through Measure 8.3, the City plans to develop an Agricultiitaand and Open Space Conservation
Program that willboth protect agricultual land and open space from congsm to residential
developments and promote smart growth infill developmemrisewhere This will include proactive
Williamson Act contracting renexation preservation goals of 75 percent, community gardening ordinance
and/or incentives, and actual land purchasifdne goal is to conserve 400 acoéagricultural land and/or
open space fronbeingdevelopednto residential unitsAs a result oflie land conservationt is assumed

at least 400 residential units would be built as infill méainily developmeng elsewhere in the city?°

Presening land from developmentinto low-density singlefamily units would reduce the activity (e.g.,
energy ug, VMT) and associatedGHG emissiondMost GHG emissions from households are from
transportation and energyrelated activities and only thosémpactsare discussed her&!

First, building theexpected housing unitsin smart growth infill areas would increase density and
destination accessibility around the unit§hisleads to household VMT reduction. Assuming the units
would be builtin urban areas with densities raimg from 5.5 to 45 units per acrehé new densitywould

be an increase ot least 45Qpercentcompared to theone unit per acredensityas previously zonedt

the now preserved land?? Based orvariousstudies,the ratio of VMT reduction to percent increase in

118The City planted 46 trees in 2016, 114 trees in 2017, and 42 new trees in 2018. Data provided by the City (June 2019).
1190n averagethe CQ sequestration rate is 0.0389T CQ per tree per year. The carbon sequestration rate depends on the
tree species, climate zone, planting locatiand tree ageA more accurate arbon sequestration rate will be evaluated once
the parameters are decided implementationof the measureCalifornia Emissions Estimator Model (CALEENMA&pendix D
Default Data Table@ctober 2017.

120 Annexations are not considered under BAU projections. Therefore, the impactsexatioms are not estimated here.
121Based on the GHG inventory results, over 90 percent of the GHG emissions are from energy and transportation related
activities.

122The density assumption of the preserved land was provided by the City (October 2018¢nBhigs at urban residential
zones are based dascondido General Plan Land Use/Community Form Elemecgssed January 4, 2020.
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density is 7percent(i.e., the elasticity & VMT with respect to density ispercen). For example, a 20
percentincrease in density would lead to JpércentVMT reductionHowever, these studies also cap the
VMT reduction at 3@ercentto eliminate the influence of any single factor, as community design relies
on multiple land use strategié& The more thamt50percentincrease in density ahese 400 unitsvould
yield a VMTreduction beyond the capped VMT increase indicated by thdistu Therefore, the VMT
reduction from theunitsis set at 30percent

Assuming the average household VME#stondidas similar to thathroughoutthe San Diego region,
the VMT avoided in 2038nd 2035due to theland conservatiorare shown inTable69.124

VMT VMT .
Reduction Average Reduction | % of VMT that Escond|q A
Household . Reduction per
Year from VMT* per are Escondido Household
Increased Household VMT

(Miles/weekday) (Miles/year)

Density* (Miles/year)
2030 30% 76 7,950 56% 4,420
2035 30% 75 7,828 56% 4,353

*CAPCOAuantifying GHG Mitigation Measures F1 Maximum VMT reduction.

** Assumes8.2 persons per household Escondidand 235-mile average weekday VMT per capita (SANDAG
Series 13 projection for San Diego region).

347 average weekdays per ye&8% of all household VMT is allocatedBEscondiddased on Origibestination
VMT allocation methods, assuming trips will have at least onestghwithinEscondido

CAPCOA 201Bnergy Policy Initiatives Center 2019.

The VMT avoideger household ishen converted to GHG emissions reductiarsngthe total number
of householdsandthe average vehicle emission factors discussed in Seétibh(GHG Emission Factor
for OnRoad Transportation The GHG emissions reductions in 2030 and 2035 are shovailig70.12°

123 California Air Pollution Control Officers Associati@nantifying Greenhouse Gas Mitigation Measu{2310). LUAL

Increase Density.

124 SANDAGSan Diego Forward: The Regional Plan Program Environmental Impact Report 4.15 Trans(20t)pacessed

on November 29, 2018. 2012, 2020, and 2035 San Diego region VMT per capita is from the Regional Plan, all other years are
linearly interpolated. Number of persons per households based on SANDAG Series 13 Regional Growth Forecast (October
2013) SANDAG Data Surferccessed November 15, 2017.

125 SANDAGEscondido Centre City employment centietay 2019, accessed June 26, 2019.
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Number of VMT Reduction | VMT Reduction Aver-age GHG
) . . Vehicle Emissions
Year Residential per Household from all Units e )
Units* (Mileslyear) ** (Mileslyear) Emission R el RevEien
(g CGe/mile) (MT CQe)
2030 257 4,420 1,136,682 297 337
2035 400 4,353 1,741,008 279 486

* Number of singldamily unitsnot being built athe preservedand. It is assumed that they aiestead built at infill land as
multi-family units** This is the VMT reduction for the unjisojected to be built in target years, which may differ from the
VMT reduction from the homes built prior to target years.
The emissions reduction is the projection under the @gdumptionsincluding future impact of State policies and progra
used in he CARB EMFAC2014 model.
Energy Policy Initiatives Center 2019.

In addition, a typical mukiamily homeuses less energy (electricity and natural dhap a typical single
family home. With the 2019 Building Standard PV mandates, all new siagidy and lowrise multk
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the natural gas savings frommulti-family home compared with a singfemily homeare accounted for
here. The difference in nataf gas use ishown inTable71.

Emissions reductions from natural gas savings were calculstieg the natural gas savings per home,
total number of householdsandthe natural gas emission factor discussed in Secati@nThe emissions

Residential Type

Natural Gas Use pdiome
(Therms per year)

SingleFamily 1 223
SingleFamily 2 253
SingleFamily @verage of 1&2) 238
Multi-Family 112
Natural Gas Saving* 126

energy use.

*Averagesingle-family minusmulti-family unit natural gas use
Residential types are based orixedfuel prototype types developed by CEC f
2019 Building Energy Efficiency Standard. The two sfagidy prototypes have
different floor areas (square footage) and number of stories, therefore differ

Eneagy use are modeled with CEC CBRES22019.1.0 tool, May 2019 version
for Climate Zone 10 where Escondido is located
Energy Policy Initiatives Center 2019.

reductions from natual gas savings are summarized able72.
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Table72 Emissions Reduction from Natural Gas SavingsMleasure ©9.3: Develop an Agricultural Land and
Open Space Conservation Program

Natural Gas Emissions
Number of . Total Natural Gas Natural Gas Reductions from
. . Savings Per . .
Year Residential Household Savings Emission Factor Natural Gas
Units* (Therms per year) (Thermsperyear) | (MT CQe/Therm) Savings
pery (MT CQe)
2030 257 126 32,464 0.0054 178
2035 400 126 50,500 0.0054 276

*Number of singlefamily homes not being built atreservedénd, and instead being built at infill land as mdtnily homes
The emissions reduction is the projection under the CAP, including future impact of State policies and programs used
CARB EMFAC2014 model and CAP assumptions.
Energy Policy Initiatas Center 2019.

The total emissions reductions from Measur®@ are 515 MT G@in 2030 and 762 MT G&in 2035,
or the sum of the target year emissions reductions fréable70and Table72.
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