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ABBREVIATIONS USED THROUGHOUT DOCUMENT

APCD

Btu

CEC

CH4

CO2
CPUC

EPA

FCCC

ICLEI

IPCC

KWh

Lbs

MM

MMBtu

mpg

MW

MWh

SANDAG

SDGE

VMT

Air Pollution Control District

British thermal unit

California Energy Commission

Methane

Carbon dioxide

California Public Utility Commission

US Environmental Protection Agency

Framework Convention Climate Change

International Council for Local Environmental Initiatives

Intergovernmental Panel on Climate Change

Kilowatthour

Pounds

Million

Million Btu

Miles per gallon

Megawatt

Megawatthour
San Diego Association of Governments

San Diego Gas Electric

Vehicle miles traveled

CARBONCARBON DIOXIDE CONVERSION

Because the primary audience of this plan is nontechnical global warming emissions

are expressed in pounds or tons of carbon dioXide COJ rather than carbon C The

conversion is 44 pounds of CO2 for 12 pounds of C or3666667 pounds of CO2 per one

pound of C
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Chula Vista CO2 Reduction Plan

EXECUTIVE SUMMARY

The Problem

The worldspopulation is burning carbonbasedfossil fuels faster then the earthsnatural systems can

absorb the resulting uncombusted CO2 gas Increased CO2 emissions are being trapped in the

atmospheric greenhouse that keeps the planet warm raising concernabout elevated temperatures

and global warming Although the scientific evidence of global warming is still inconclusive there is

broad intemational agreement that reducing CO2 emissions is asensible precaution until more is known

about the greenhouse effect

What is Chula VistasContribution

Each persons share of Chula VistasCO2 emissions is about eight tons per capita every year About

half of this comes from automobile driving and gasoline another quarter comes from energy use in

homes much of that in electricity and the remainder comes from energy use in stores offices

industries and municipal government This adds up to a total of about one million tons of emissions

annually or about eight tons per person as shown in Figure ES1

What Can One City Do

One city alone cannot resolve the issue of climate change However cities are now recognized

intemationally for their role in contributing to and conversely their potential to reduce carbon dioxide

emissions by addressing how cities are built what materials are used in building our cities where cities

place roads and how local decisions effect the way citizens live where they work how they play and

the interaction between these elements

Half of the worldspopulation will live in urban areas by the year 2000 Further such areas are major

centers of carbon dioxide emissions Local energy use varies significantly stemming from differences

in urban form land use transportation and utilization of energy aU of which are matters that cities

exercise decisions over

573002 1 821
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Executive Summary

Figure ES1

EXAMPLES OF CHULA VISTA CO2 EMISSIONS
1990

CO2 Tonsyr

5
Singlefamilyhome

41
10000sqft store

109

20000sqft office

5Y2 per passenger
Auto with 11 passengers

3 per passenger
Bus with 30 passengers

t 8

Total per capita

5731002 2 821

96



Executive Summary

Chula Vista1s International Link

In 1992 Chula Vista was asked to participate with a select group of cities throughout the world in a

model program aimed at developing municipal action plans for the reduction of greenhouse gases This

project recognizes that municipalities are the level of government closest to the people and that the

success of global action depends on the support of people at the community level everywhere

Municipal participation fulfills one part of the International Framework Convention on Climate Change

signed by over 159 countries including the United States The Intemational Framework on Climate

Change is an intemational agreement to achieve carbon dioxide reduction through global cooperation
and collective decision making Municipalities have been incorporated into this process because of the

recognition that all local planning and development have direct consequence to energy consumption
and these decisions at their source are made at a local level

Cities are important partners in climate protection because they exercise key powers over urban

infrastructure including neighborhood design transportation infrastructure such as roads streets

pedestrian areas bicycle lanes and public transport waste management parks local building and

facilities These items all relate directly to the contribution of greenhouse emissions and correlated

energy use

This project wassponsored by the International Council of Local Environmental Initiatives ICLEI and

the United Nations Environment Programme ICLEI is an international association of local authorities

with over 180 members worldwide ICLEIspurpose is to improve the capacity of local authorities to

prevent environmental problems to respond effectively to problems when they arise and to enhance

their natural and built environments at the local level

Other local agencies in the program include Dade County Florida Portland Oregon
MinneapolisSaintPaul Minnesota Toronto Canada Denver Colorado Bologna Italy Copenhagen
Denmark Ankara Turkey Saarbrukken Germany Hannover Germany Helsinki Finland Each city
in the program was asked to develop a local action plan to be reviewed and approved by the respective
legislative body of that municipality Each participant was to create local policy measures which have

multiple benefits to the city involved and at the same time identify acarbon reduction goal through the

implementation of those measures The carbon dioxide reduction goal was to fit within the realm of

international climate treaty reduction targets Each policy measure has multiple benefits to the city
none stand alone In other words even without the benefits of carbon dioxide reduction these policies
reduce energy consumption and aim toward a more pedestrian friendly and integrated city

5731002 3 821
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Executive Summary

The local action plans are being used as models for cities across the country Chula Vista onCB again
is at the forefront of future planning Although greenhouse gases are not regulated as a pollutant
under the Clean Air Act at this time federal governments are required tomeet CO2 reduction targets
thus it may be in the future The local action plans provide a bottomup approach to a complex and

vexing problem As the international climate and science community come closer to a consensus on

climate change as is evolving slowly through the United Nations International Climate Panel federal

governments will turn their attention toward cities

How Much Worse Could it Get

If no municipal action is taken CO2 emissions are projected to increase as much as 25by 2010 This

increase is being driven by an expected 23growth in population and more notably for CO2 by a

projected 44 increase in vehicles miles traveled VMT Figure 16in Sec 1 pg 25 illustrates a

range of emission forecasts which in the worst case project 2010 emissions as high as 15million

tonslyr At this rate each personsshare of emissions could reach 10 tons every year

What Can be Done

Chula Vistacan lower its CO2 emissions bydiversifying its transportation system and using energy more

efficiently in all sectors These strategies not only save energy and CO2 but they also increase

personal and business savings and create jobs To focus City efforts in this direction it is proposed
that Chula Vista adopt the international CO2 reduction goal of returning to pre1990 levels by 2010 In
order to achieve this goal the plan proposes a reduction strategy composed of the following eights
elements

1 To spuraction increase the publics awareness of the problem Focus in particular on the next

generation of Chula Vistans through continuous implementation of the Global Warming
Teachers kit and guide developed by the City and coordinate with the Chula Vista Elementary
School District to make CO2 reduction an everyday practice by 2010

2 Reduce the longterm need for travel in the community through efficient landuseltransportation
coordination and telecommunications technology Focus in particular on shaping areas east

of Interstate 805 tobe as CO2 friendly as possible

3 Of the travel that does occur provide for multimodal choices

573002 4 821
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Executive Summary

4 Of the automobile driving that remains work to make itas clean as possible

5 Capture costeffective building efficiency improvements in both new construction and

remodeling through a mix of implementation approaches

6 Lead the effort with municipal energy programs that can be showcased Focus on encouraging
personal and organizational business government school districts residential actions

7 Interlock the Citys efforts with other regional programs in order to strengthen regionwide
progress on climate protection Air Pollution Control District SANDAG programs Examples
include the Telecenter effort BECA etc

8 Focus initially on a few shortrange actions to build visibility and results and then periodically
update and fine tune the strategy over time

This strategy is to be implemented primarily through voluntary efforts with encouragement from a strong

public information and advocacy effort Specifically 20 action measures are recommended for initial

implementation as summarized in Table ES1 and explained in detail in Chapter 7 These action

measures are intended to promote clean fuel vehicles alternatives to driving transportationefficient

landuseplanning and energy efficient building construction Several of the action measures are to be

implemented by municipal government to demonstrate leadership in CO2 reduction and thereby
encourage personal and organizational action throughout the community

When fully implemented in 2021 the action measures will save approximately 100000 tonslyr of CO2
emissions which is roughly one quarter of the savings needed toachieve the international reduction

goal The international goal is to reduce CO2 emissions20below 1990 levels by 2010 Implementing
the 20 action measures will require roughly 25 million in capital costs and about 5 millionlyr in

operation and maintenance costs overthe next 14 years all costs are expressed in 1995 dollars The

capital andOMcosts represent a total outlay of roughly 95 million which will be shared by municipal
govemment businesses homeowners and other regional agencies This outlay however is estimated

to produce approximately10million in savings to the community These savings include 16 million

in reduced energy expenses5 million in avoided CO2 damage and 109 million in reduced autoltruck

driving expenses

An additional 70 CO2 reduction measures have been identified by the Task Force as suitable for further

implementation as the community strives to achieve the international CO2 reduction goal see Appendix
F An important component of the overall effort will be periodic evaluation of the communitys progress
and fine tuning of implementation measures

5731002 5 8
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Executive Summary

Table ES1

ACTION MEASURES

2010 CO2
Savings
tonslvrJ

1 Municipal clean fuel vehicle purchases 251

2 Private fleet clean fuel vehicle purchases 3471

3 Municipal clean fuel demonstration projects 2722

4 Telecommuting and telecenters 367

5 Municipal building upgrades and employee trip reduction 799

6 Enhanced pedestrian connections to transit 6328

7 Increased housing density near transit 8744

8 Site design with transit orientation 4372

9 Increased landusemix 8744

10 Reduced commercial parking requirements 6328

11 Site design with pedestrianlbicycle orientation 4372

12 Bicycle integration with transit and employment 2417

13 Bicycle lanes paths and routes 1447

14 Energy efficient landscaping 1279

15 Solarpool heating 2462

16 Traffic signal and system upgrades 1640

17 Student transit subsidy 3878

18 Greenstar building efficiency program 15591

19 Municipal ifecycle purchasing standards 10151

20 Increased employment density near transit 13355

TOTAL 98379

573t002 6 82196
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1 Introduction

WHY A CO2 PLAN

SiQnificance for Chura Vista

Based on 1990 data each person in Chula Vista creates about eight tons of carbon dioxide C02
emissions every year CO2 is the gaseous product of incomplete combustion of fossil fuels such as

gasoline and natural gas Of the seven major greenhouse gases the highly heat absorbing character

of CO2 causes it to have the most direct impact on global climate Research has estimated that

approximately 75 of the global greenhouse effect is attributable to CO2 emissions and over 90of

Chula Vistas greenhouse gas emissions are CO2 This section describes potential impacts and

assumes no mitigation measures beyond those currently practiced to reduce carbon dioxide

emissions

The development of this plan is the culmination of 2 years by the Citys task force and 3 years of

participation in the International Council of Local Environmental Initiatives cities project Each city
selected for the program was responsible for developing a plan for implementation

Global climate change is not just another environmental issue Since the 1980s virtually all

international investigations have confirmed that human activity is changing the atmosphere at an

unprecedented rate and that these changes constitute major threats to the economic and

environmental health of communities worldwide including Chula Vista If allowed to continue global
warming could potentially impact ChulaVista in several significant ways rising ocean level and flooding
of coastal areas higher prices for water electricity and farm products adverse changes in fragile
ecological systems poorer air quality increases in certain illnesses and jeopardized economic health

The Scientific Debate

Until recently the scientific community debated whether global warming was a natural phenomena or

not and if so what were the effects The uncertainty has provided skeptics with ammunition to argue

against taking steps to reduce the potential impacts But now the United Nations International

Scientific Panel on Climate Change IPCC a respectedUNsponsored body made up of more than

1 500 leading climate experts from 60 nations came out with an unprecedented report that for the first

573002 8 821
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1 Introduction

time ever presents that global warming can be blamed at least partially on human activity This

report is critical in that the IPCC had been reluctant to make such a connection until consistent and

agreedupon scientific evidence demonstrated this to be true This shift in scientific consensus is not

so much based on new data but on improvements in the complex computer models climatologists use

to test these theories Additionally a number ofstudies have also added to the scientists confidence

that they can generally predict what may happen if greenhouse gases continue to be released into

the atmosphere unchecked excerpt from Time Magazine October 2 1995 Of course the issue has

proponents on all sides since it is not a clearly visible issue yet in the United States

Why pick on cities Most of the worlds 500 million vehicles are in cities Cars produce about 60

of smog forming emissions City planning results in either more or less utilization ofcars How long

it takes to get from point A to point B results from where residential versus commercial areas are

designated The proposed plan attempts to take these principles into account throughout the

document and its policy measures

It is important to note that the Citys plan does not predict these impacts with certainty It instead examines them

apotential impctsresulting from a hypothetical set of climate circumstances if current trends continue The Cits

plan to reduce Chula Vistas COz emissions is based largely on energy efficiency improvements Chula Vista gains

valuable economic environmental and social benertts from the energy savings that come with COz reductions

Global Economic Impacts

Studies of the economic impact of climate change by the Intergovernmental Panel on Climate Change

IPCC are being carefully examined by the international insurance and banking industries The

insurance industry believes that an unprecedented series of hurricanes floods and fires may be the

first real effects ofhumaninduced climate change These companies are spending millions of dollars

on climate studies because of the millions of dollars in insurance claims paid resulting from weather

related disasters The insurance industry is interested in climate change because in the last 100

years the worst natural disasters and largest insurance claims occurred in just the last six years

1995 was the hottest global year on record and it follows a string of record breaking years that built

to a crescendo just before the dust of the Mt Penatubo volcanic eruptions blocked accumulation for

several years Even the record breaking cold weather is potentially a result of more solar energy

trapped in the earthsatmosphere by greenhouse gases

573D02 9 821
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The Washington Post reported January 211996 a mood shift in the international businesses coming

about by nothing less than the brute strength of the marketplace Recent major disasters caused by

extreme climate events could literally bankrupt the insurance industry in the next decade US

business interests are just beginning to see their stake in the debate The Post reported on a

memorandum prepared by the Assistant Director of the British Bankers Association intended for the

Bankers annual meeting of chief executive officers The memo warned that more than half of all

current bank lending is affected by environmental factors and that within the 2040year lifetime

of loans granted today climate change is forecasted to have dramatic impacts By the same token

Blackman drew his collegues attention to the profitable silver lining stating there are enormous

opportunities available to finance new environmental developments and the development of

alternative energies extending well beyond specific technologies like solar collectors and electric

cars Broadly defined the environment could become the biggest market of the 21st century

The Greenhouse Effect

The greenhouse effect keeps Chula Vista and the earth warm Sunlight passes through the

atmosphere and warms the earthssurface and the earth then radiates infrared energy Trace gases

and water vapor absorb part of the infrared radiation and emit some back further warming the

atmosphere The problem is that concentrations of these gases are increasing at higher than natural

rates and most scientists agree that these increases could significantly affect the global climate

Naturally occurring gases in the atmosphere trap heat in the physical process termed the greenhouse

effect As shown in Figure 11 surface temperatures on earth are determined by radiation from the

sun and the physical properties of atmospheric gases These gases known as greenhouse gases

allow solar radiation to pass through the earthsatmosphere to heat the earths surface This heat

is thenreradiated from the earth in the form of infrared energy Greenhouse gases absorb part of

this radiation in the process known as the greenhouse effect

Five naturally occurring atmospheric gases are responsible for the greenhouse effect carbon dioxide

C02 methane CH nitrous oxide NP tropospheric ozone and water vapor These gases are

naturally transferred between the land atmosphere and ocean For example plants absorb carbon

dioxide through photosynthesis as they grow store it in solid form during the life of the plant and

release it again as a gas when they die and decompose Carbon can be stored for longer periods

of time sometimes for millions of years in the form of coal oil and natural gas

10 82196
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Figure 11

THE GREENHOUSE EFFECT
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1 Introduction

The greenhouse problem arises with human activity upsetting the equilibrium of gas concentrations by
releasing carbon methane and other gases faster than oceans plant matter and soils can absorb

them For example the carbon in oil would be released very slowly under natural circumstances but

because we are driving gasolinepowered automobiles in ever increasing amounts the release of

carbon occurs more quickly This rising buildup of greenhouse gases is leading to warmer global

temperatures or the effect known as global warming

Potential Impacts of Global WarminQ

It is not possible to predict with certainty what will happen to Chula Vista as a result of global warming
but research has enabled the California Energy Commission CEC to assemble a hypothetical set of

impacts for the state This scenario assumes a doubling of CO2 emissions by 2050 with a54 F or
3 C temperature rise as a result These increased CO2 emissions could impact water energy

agriculture forestry ocean level natural habitat outdoor recreation air quality health and the

economy Of these impact areas the following seven subsections describe those that may potentially
apply to Chula Vista These seven subsections have been excerpted from the CEC 1991 report entitled

Global Climate Change Potential Impacts and Policy Recommendations

Potential Energy Impacts

Temperature increases projected from global warming may increase electricity demand while reducing
electricity supply The primary temperaturesensitive electric endusesin California are the heating and

cooling of residential and commercial buildings Considering only changes in heating and air

conditioning a 3 C temperature rise could increase net annual electricity use as much as 25

Decreases in wintertime space heating demand would not offset the much larger increase in

summertime air conditioning demand Because Californiaselectric utilities experience their peak
demands in the summer warminginduced increases in air conditioning load could lead to peak demand

increases of as much as6As demand for electricity increases associated carbon emissions from

electric generation could also increase depending on the fuel mix used to generate the additional

electricity At the same time warming could change the amount and timing of hydroelectric supplies
since warming may reduce the volume of winter snowpack

573�2 12 82196
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Potential Ocean Level Impacts

Sea level risØ is expected to occur as a result of thermal expansion of the ocean surface melting of the

earths glaciers and polar ice fields and mixing of now stratified ocean waters The currentrateofrise

would cause ocean levels in San Francisco Bay to rise as much as 5 inches in the next 50 years A

recent EPA study estimates that if temperatures rise 3 C by 2050 a onemeter or approximately 3

foot sea level rise could result by 2100 Coastal erosion also is expected to increase due to sea level

rise Higher seas provide a higher base for storm surges and have the potential for more destructive

storm activity

Potential Watar Impacts

Global warming may decrease water supplies from surface sources increase water demand increase

the occurrence of winter flooding and make water pollution more severe Since the amount of water

stored in mountain snowpack is primarily a function of wintersnowfall a 3 C temperature rise could

raise Californiashistorical snowlines by approximately 1500 feet which would reduce the average

snowpack area 52 Global warming may also magnify water quality problems by reducing spring and

summer flow in rivers and their ability to dilute existing and anticipated pollutant loading

Potential ArQuality Impacts

Changes in temperature atmospheric ventilation solar radiation and precipitation may affect airquality

in California both adversely and positively However since the impact of global warming on local

climate cannot be confidently predicted the magnitude of these effects is unknown Climate change

may adversely affect regional air pollution levels because of higher temperatures increased ultraviolet

radiation and possible increases in precipitation However changes in wind patterns could worsen

pollution problems or they could help flush pollutants from urban areas The potential impacts of global

warming on the statesmajor air pollutants are

OzoneHigher temperatures and increased ultraviolet radiation accelerate the chemical rates

of reaction in the atmosphere leading to higher ozone concentrations Higher temperatures

also cause increases in emissions of oxides of nitrogen NOJ and hydrocarbons the two

precursors for ozone More electricity demand in summer months could lead to higher NOx

573002 13 821
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emissions from utilities Evaporative emissions of hydrocarbons from motor vehicles refueling
and deciduous trees also increase with temperature

PM1olncreased chemical rates of production due to higher temperature and increased

ultraviolet radiation lead to higher PM10 concentrations Precursor emissions of NOx sulfur

oxides SOJ and soot and ash from stationary and transportation sources may rise in summer

because of increased energy demand for air conditioning Nitrate may increase or decrease

depending on both temperature and relative humidity In winter changes in the frequency and

intensity of inversions may work to reduce trapping of vehicle exhaust Since human outdoor

activity is greater in summer than in winter longer warm seasons and less intense winters may
increase the comparative importance of summertype aerosol exposure in major urban areas

AcidDispositionPossible increases in acid deposition due to more electricity demand higher
NOx and SOx emissions higher temperatures and drier warmer conditions

Carbon MonoxideCOis aproduct of incomplete combustion and is primarily awinter problem
in California Air pollution levels may benefit from warming induced increased atmospheric
ventilation at night A shorter winter season and possible reduced frequency ofinversions may

reduce frequency but not necessarily severity of CO hot spots due to motorvehicles

Potential Economic Impacts

Global warming could have a dramatic impact on Califomiaseconomy Most of the impacts discussed

above would ultimately have economic consequences Changes in water supplies and air quality for

example have direct and indirect economic consequences The California economy and its relationship
to the global economy is also extremely complex and the ways in which climatic change could affect

it are similarly complex Some of the basic impacts could include

Higherpricesiorwater electricity fuels farm products and for goods requiring the input of

these primary goods

Changes intrad8iesulting from changes in the availability and prices of some goods changes
in the economies of trading partners and changes in the overall global economy Some

573OQ2 14 821
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researchers estimate that the climate changes resulting from an effective CO2 doubling will

reduce global economic growth by three percent per year

Changes in demographicsasa result of increased economic and environmental refugees

from areas in the world that experience significant climate drying warming or econornic

disruption This may be of particular significance for North America where immigration to

California may be easy The possibility of immigration out of California as a result of these

trends must also be recognized A larger difference between income levels and economic

strata within California may result

Shift ofinvestmentsfrom normal investments in the economy to investments necessary for

accommodating a warming thereby reducing available capital necessary for maintaining a

robust and growing economy

Changes in the riskiness of investmentsasa result of climate circumstances outside the

experience of most investors This could cause upward pressure on interest rates and cost of

capital further constricting the availability of discretionary capital

Potential Natural Habitat Impacts

Warmer temperatures sea level rise and changes in water availability could result in substantial

impacts to threatened and endangered species particularly coastal wetlands and wetlands species

Changes in temperature rainfall or other significant climatic effects could have devastating effects on

sensitive species Global warming could affect estuaries and lowlyingwetlands through sea level rise

bygreater variation in seasonal freshwater inflow and saltwater intrusion A o C warming could also

cause landbased vegetation belts toshift northward by as much as 200 miles A climatic change of

this magnitude would require that species shift distribution several miles each year orphysiologically

adapt to the warming The mobility of some wildlife species may enable them to achieve this rate but

most plant species could not shift this quickly Marine habitats could also be affected if global warming
shifts ocean upwelling patterns and associated nutrient transport The shift could precipitate a change
in the location of productive fisheries along the coast

573�2n 15 821
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Potential Human Health Impacts

Increased warming may endanger the health of thousands of citizens Each of the states major air

pollutants is associated with a set of health problems These are discussed below in relation to global

warming

Ozone4zone exposures of several hours at levels currently experienced in California cause

airway constriction in as many as 20of healthy exercising adults and children Other lung
changes indicative of actual lung injury also occur Increased duration and level of ozone

exposure increases both the severity of the response and the number of individuals who

respond Years of ozone exposure can result in structural alterations in the lung and contribute

to a cumulative lifetime decrease in lung function Increased frequency and severity of ozone

exposure will most likely increase the rate at which longterm changes occur and also increase

the total ozone contribution to lifetime lung injury

PMoAdverse health effects of fine particles include chronic reduction of lung function and

specific toxic effects of various components of the aerosol mass Clinical and epidemiologic
studies indicate PM10 contributes to increased incidence of emphysema aggravation of asthma
and transmission of airborne pathogens

Carbon MonoxideCO is a toxic gas that acts by blocking transport of oxygen by the blood

Exposure has been shown to aggravate chest pain in patients with coronary heart disease

Both indMduals with chronic heart disease and respiratory problems are at greater risk

Global warming could increase concentrations of these pollutants and the CO2 increase presently

projected would likely result in both increased morbidity illness and mortality death among citizens

The elderly and the very young would be most severely affected More than 70of the increased

mortality in adults would occur in persons above the age of 65 most of these would result from

exacerbation of coronary heart disease and stroke Global warming may also indirectly lead to an

increase in the number of premature births and perinatal deaths deaths occurring before during or just
after birth Increase in the number of preterm births and perinatal deaths are generally associated with

warmersummer months Preterm birth increases the risk of both morbidity and mortality in developing
infants and therefore increased morbidity and mortality should be expected among these infants
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Table 11

PERCENTAGE CHANGE IN EMISSIONS PER PASSENGER TRIP
USING TRANSIT IN PLACE OF AUTOS

Sacramento San Francisco Los Angeles San Diego

NMHC 975 3013 444 72

CO 913 873 486 837

NOx 705 399 1484 712

SOx 847 54 895 660

PM10 915 931 120 923

C6H6 990 875 10132 931

HCHO 879 1111 18457 678

CHaCHO 884 44904 825 914

CH2CHCHCH2 986 infinite 3759 infinite

CH2CH2 936 infinite 252 942

Fuelcycle GHG 875 191 528 594

NMHC nonmethane hydrocarbons CO carbon monoxide NOx nitrogen oxides SOx
sulfur oxides PM10 particulate matter of less than 10 microns C6H6 benzene HCHO
formaldehyde CH3CHO acetaldehyde CH2CHCHCH2 13butadiene CH2CH2 ethelyne
ethene

Source Delucchi MAEmissions of Criteria Pollutants Toxic AirPollutants and Greenhouse Gases From the Use of
Alternative Transportation Modes and

FuelsCEC199557310021882196
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1 Introduction

reviewed the work of the IPCC the result of which was a commitment to prepare an international

convention on climate change for the Earth Summit in 1992

The resulting Framework Convention on Climate Change FCCC was signed by more than 150

countries at the Earth Summit The Convention stops short of a firm target and schedule for

greenhouse gas emission reductions A number of countries including the United States have since

rnade unilateral commitments to bring greenhouse gas emissions to their 1990 levels by the year 2000

In April 1995 the signatories to the FCCC met in Benin toreevaluate emission targets At this meeting
the countries made a new commitment known as the Benin Mandate under which they will try to set

new emission targets for the years after 2000 by 1997 Though the scientific evidence for global

warming is still inconclusive the decision reflects broad agreement that reducing the output of

greenhouse gases is a sensible precaution until more is known about their effect on the global climate

At ICLEls recommendation this initial Chula Vista plan is interpreting the international goal to be 80

of 1990emissions in 2010 Chula Vista can respond to subsequent FCCC targets during future updates
of the CO2 plan

Developinq the Plan

The process used to prepare ChulaVistas plan is illustrated in Figure 12A25member Task Force

of interested stakeholders was assembled in May 1994 to oversee the plans preparation Using staff

and consultant assistance the Task Force inventoried existing CO2 emissions projected emissions

growth to 2010 and evaluated a wide range of CO2 reduction measures to identify those most suitable

for Chula Vista This process culminated in the reduction strategy policies and implementation
measures described in the plansconcluding chapters The geographic scope of the plan is shown in

Figure 13 which illustrates the Citys general planning area in relation to the San Diego region

Measuring CO and Enerqy

Planning for CO2 emission reductions and related energy efficiency improvements requires the

measurement of CO2 and various energy quantities In this plan CO2 is expressed as a function of fuel

type by weight in either pounds or tons short tons of2000 Ibs For example 87 gallons of gasoline
is equivalent toabout one ton of CO2 As shown in Figures 1415and 16 about half of this comes

from automobile driving and gasoline another quarter comes from energy use in homes much of that

in electricity and the remainder comes from energy use in stores offices industries and municipal
government
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96



c2g5

Dj5E

C
a
e

De
omłmCa

ł

C

c

000

coco

enenwooaDCJZZZSJDCZ0iOuCwaIfooSten5SI

æmen
eC̆oC0

co

Eı
m

Co
a

00LL

oTıO
co

DC
0łCmOCencQQ0JælOQCOC1Qoæ

CI

cłCODOJłmJcoJCDºªDw
3

3

om3
DaICEDüm

en

eneoQTIOoł CEoWLLD
o
5
Q
sCDICcUłCl

T

aImEew

00

too



1 Introduction

Figure 13
CHULA VISTA PLANNING AREA VICINITY

Santee

Uira Mesa

Spring Valley

Jlmul
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1 Introduction

Energy use involves a variety of fuels that are measured in their own unique units Electricity for

example is normally expressed in kilowattlhours while gasoline is measured in gallons To simplify
tabulations all energy values are converted into British thermal units Btu One Btu is the amount of

thermal energy required to raise the temperature of one pound one pint of water 10 F at sea level

Because a single Btu is a relatively small amount of energy one million Btu MMBTU is used as a

standard unit throughout the plan Table 13presents conversions of various fuels into Btu equivalents
according to energy and CO2 content

Two other statistical notes 1 methane CH4 is addressed intermittently throughout the plan and in

those instances it is measured in equivalent CO2 units and 2 CO2 emissions are often expressed in

pounds or tons per capita which is the total amount of CO2 from a given source divided by Chula

Vistas total population This latter expression is intended to give citizens better insight into howtheir

personal actions contribute to the communitys global warming emissions

5731002 26 821
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1 Introduction

Table 13

ENERGY AND CO2 CONVERSIONS

CO

MMBtu Lbs LbsIMMBtu

One gallon ofgasoline 01250 1937 152

One gallon of diesel 01390 2357 169

One therm ofnatural gas 01000 1258 116

One kilowatthour kWh of electricity 00034 124 364

based on SDGEs1990 resource mix

One ton ofCO2 8702gallons ofgasoline

One ton ofCO2 159 therms ofnaturalgas

One ton of CO2 1610 KWh of electricity

S73IOO2 27 821
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2 Emissions Inventory

1990 BASELINE INVENTORY

CO Emission Sources

The first step in Chula Vistas CO2 reduction planning is the establishment of a baseline to measure

reductions against how much CO2 is Chula Vista currently emitting and what are the sources of those

emissions 1990 was selected as the plans baseline year because that was the most recent year of

complete data and it is also consistent with the baselines used by most ICLEI cities The sources of

Chula Vistas emissions are categorized as follows

Energy consumption

Petroleum use in autos trucks and other equipment

Electricity and natural gas use in homes and businesses

Energy production

Petroleum refining
Electric power generation
Natural gas distribution

Each of these components are summarized below and detailed in Appendices A and B

Enerav Consumption

Emissions are directly created by energy consumption when fuel is combused byendusers such as

motorists using gasoline and homes and businesses using natural gas Emissions are indirectly created

by electrical use Le using electricity in a home requires generation at a power plant that in turn emits

CO2 Chula Vistasenergy consumption is organized into five endusesectors municipal government

transportation residential commercial and industrial

573002 29 821
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2 Emissions Inventory

Municipal Government

Chula Vistas municipal government uses energy in three ways fueling municipalowned vehicles

space conditioning and powering municipalowned buildings and powering certain public services such

as street lighting and park irrigation Municipal energy use accounts for only 2of total community

energy use This energy consumption generates about 39000 tons of CO2 emissions annually and

80 of that comes from electric use Although municipal government energy consumption is the

smallest enduse sector it nonetheless is most directly subject topublic policy and can therefore be

used to set a leadership example for other sectors It also represents a 44 million annual expense

in the municipal budget Using energy more efficiently not only reduces CO2 emissions but also saves

money that can be redirected to other critical public service needs

Transportation

As a suburban community based upon 1990 census data a total of 54200 Chula Vista residents

commute to work outside of Chula Vista As a bedroom community to San Diego the inventory

identified Chula Vistas largest energy endusesector and CO2 emitter as transportation Because of

Chula Vistas suburban nature it is understandable that the largest identified contributor to C02

emissions reflects the communitysdependence on automobiles for a large majority of its travel needs

Chula Vistans use approximately 106000 automobiles and trucks to travel over one billion miles

annually emitting nearty600000 tons of C02 in the process This includes travel both within Chula

Vista and for commute trips to other parts of the San Diego region This sector represents slightly over

50 of the communitys annual CO2 emissions indicating heavy dependence on low occupancy

automobiles that are the Cityssingle highest contributors to CO2

Residential

After transportation the second largest energy user is Chula Vistas residential sector This sector

included 49849 dwelling units in 199046 of which were detached singlefamily homes and 24of

which were apartment buildings with ten or more units ChulaVistas residences are relatively young

23were builtsince 1980 and another 60between 1950 and 1980 In total this sector accounts for

22of the communitys total energy use About onethird of the residential energy used is electrical

and twothirds is natural gas This energy consumption createsapproximately 248000 tons of CO2

annually or23of total emissions

573002 30 821
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2 Emissions Inventory

Commercial

The communitys commercial sector is dominated by retail and service trades These are estimated to

consume about 5 of total community energy and to produce approximately 91000 tons of CO2

emissions every year It should be noted that SDGEhas provided electric and natural gas enduse

data for commercial and industrial sectors combined making it necessary to estimate the commercial

share This estimate can be refined if and when actual commercial sector data become available

Industrial

Chula Vistasindustrial sector includes aerospace manufacturing and other light industries This sector

is estimated to consume about 12 of total community energy and toemit about 157000 tons of CO2

annually Again SDGEonly provided combined commercial and industrial data making it necessary

to estimate the industrial share This can be refined if and when actual industrial data are made

available

Enerav Production

The second portion of the 1990 inventory are those emissions created during energy production and

distribution For example electric power plants and petroleum refineries emit CO2 when producing their

output and large pipelines may emit CO2 or CH4 through venting or flaring during product distribution

These sources are organized by energy type and further by their location either in Chula Vista or

elsewhere but serving Chula Vista

Electricity

Electricity is provided in Chula Vista solely by SDGE excepting for a small number of self

generators which are facilities that operate small power plants for their internal use SDGE

generates electricity from power plants that it owns and operates throughout San Diego County

including the 700 MW South Bay plant in Chula Vista It also purchases power from independent

producers throughout the County including several in Chula Vista and from other utilities outside the

region Chula Vista experiences power plant CO2 emissions far in excess of its own electric needs with

about 28million tons of CO2 coming from local power plants alone every year In contrast the

communitys electric endusecreates only about 300000 tonslyear of CO2 emissions

573002 31 821
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2 Emissions Inventory

It is also worth noting that what is normally a communitys largest source of methane emissions the

solid waste landfill is being put to beneficial use in Chula Vista by methane recovery for fueling power

generation

Natural Gas

SDG also provides natural gas service in Chula Vista There is no wellhead natural gas produced

in San Diego County all of SDGEs supplies are purchased from outofregion sources and piped into

the County Estimates of CO2 from pipeline flaring and equivalent units of methane venting associated

with pipeline operation including deliveries to power plants and directuseconsumers totals about

146000 tonsyr As with previous estimates this value is an approximation Actual values were not

available from SDGEat the time of plan preparation

Transportation Fuels

All petroleum transportation fuels used in Chula Vista are produced and refined outside of the region

Most gasoline and diesel supplies are refined at facilities in the Los Angeles area and either piped or

shipped by truck or rail into San Diego County For the purposes of emission calculations for this

section staff only included emissions that the city has direct control over Because freeway traffic does

not originate or end with Chula Vista residents the City cannot greatly effect a reduction in those

emissions Thus freeway traffic on 15 and 1805 through the City was not included in the calculations

because the city has no direct relationship with those individuals driving north to south that do not live

in Chula Vista Staff did include trips originating in Chula Vista trips ending in Chula Vista and internal

trips Incorporating all freeway traffic including throughputtraffic would increase the total but there

would be no way to effect reductions Therefore emissions are based upon traffic moving 1 within

Chula Vista 2 originating from Chula Vista or 3 ending in Chula Vista approximately 89000 tons of

CO2 emissions per year is estimated for Chula Vistas share of petroleum refining and distribution

Summary

The 1990 inventory of consumption and production emissions is summarized by endusesector and

fuel type in Table 21 Figures 21 and 22provide graphic illustrations of the data contained in Table

21 including energy consumption and CO2 emissions byendusesector in Figure 21 and energy

consumption and CO2 emissions by fuel type in Figure 22 The inventory is also fully detailed in

Appendices A and B In total Chula Vista emits about one million tons of CO2 annually About half of

32 82196
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2 Emissions Inventory

Table 21

1990 TOTAL ENERGY CONSUMPTION AND CO2 EMISSIONS

Energy Consumption CO2 Emissions

EndUse by Lbs Per

Sector Fuel Type MMBtu Tons Sector Capita

Residential Electricity 794378 33 144563 58 2140

Natural Gas 1640871 67 103273 42 1528

Gasoline 000 000 000 000 000

Diesel 000 000 000 000 000

Propane 000 000 000 000 000

Subtotal 2435249 100 247836 100 3668

Commercial Electricity 182933 32 33291 57 493

Natural Gas 392746 68 24720 43 366

Gasoline 000 000 000 000 000

Diesel 000 000 000 000 000

Propane 000 000 000 000 000

Subtotal 575679 100 58011 100 859

Industrial Electricity 610099 46 111027 71 1643

Natural Gas 730125 54 45956 29 680

Gasoline 000 000 000 000 000

Diesel 000 000 000 000 000

Propane 000 000 000 000 000

Subtotal 1340224 100 156983 100 2323

Municipal Electricity 176782 70 32171 83 476

Natural Gas 13883 5 874 2 13

Gasoline 23266 9 2094 5 31

Diesel 40508 16 3936 10 58

Propane 000 000 000 000 000

Subtotal 254439 100 39075 100 578

Transportation Electricity 1486 000 000 000 000

Natural Gas 100 000 000 000 000

Gasoline 5734 119 91 514103 91 7609

Diesel 556126 9 50098 9 741

Propane 25208 000 2180 000 33

Subtotal 631703Io 100 566381 100 8383

Total 10922630 1068286 15811

a Includes municipal transportation fuel

573002 33 821
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2 Emissions Inventory

the emissions come from tþe transportation sector onequarter come from residences and the

remaining quarter is split between the commercial industrial and municipal sectors Of the fuels used

by these sectors gasoline accounts for nearly half of the CO2 emissions and about onethird come from

electricity The remaining 20 is split between natural gas propane and diesel

Figure 23summarizes these emissions on a variety of personal and community levels in order to

illustrate the relative magnitude of different endusecontributions to global warming

Chula Vista conditions are compared to other ICLEI cities in Figure 24 Chula Vista appears to

compare favorably with these cities in terms of lower per capita CO2 emissions but it should be

remembered that Chula Vista is much smaller in population than other ICLEI cities and as a rule energy

intensities per capita are markedly greater in cities larger than 250000 persons

Chula Vistasper capita CO2 emissions also compare favorably to other North American cities because

of the relatively low carbon intensity of SDGEs resource mix Several of the other cities rely on coal

andoilfired power generation versus the natural gas nuclear and hydro characteristics of SDGEs

resource mix Alternatively Chula Vista does not compare favorably to European cities that are less

reliant upon automobile travel

36 82196
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2 Emissions Inventory

Figure 23
EXAMPLES OF CHULA VISTA CO2 EMISSIONS

1990

CO2 Tonsyr

5

Singlefamilyhome

41
10000sqft store

109
20000sqft office

5 per passenger
Auto with11 passengers

Bus with 30 passengers

3Y2 per passenger

t 8

Total per capita
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3 Emissions Forecast

2010 EMISSIONS FORECAST

Having established a baseline inventory of Chula Vistas current CO2 emissions the next step in the

planning process is a forecast of emissions growth under various future conditions The purpose of

such forecasting is to

Illustrate the increased global warming that may be caused by Chula Vistas population growth
if CO2 emission reduction actions are not taken

Identify the amount of CO2 that reduction actions must eliminate in order for Chula Vista to

stabilize or possibly reverse its global warming contributions

The year 2010 is used as a planning horizon consistent with the international CO2 reduction goal of80

of 1990 levels in 2010 A set of forecasts have been prepared to simulate differing combinations of

community variables that affect emissions including

Population growth as projected by SANDAG Series VII population study for the current

incorporated area This study indicated that by 2010 Chula Vista is expected to grow 23

adding 32000 additional residents between 19902010 As the City continues to expand its

territorial limits and population expands the potential CO2 emissions and savings from the

action measures will also increase This estimate does not include the Otay Ranch area

Vehicle miles traveled VMT and transit passenger miles traveled as projected by SANDAG

These include all trip origins and destinations inside and outside the City consistent with the

1990 baseline inventory VMT is increasing at a faster rate than population growth throughout
California and in Chula Vista a significant 44increase is projected by2010

The average fuel effICiency of vehicles on the road which is presently 18 mpg in the San Diego
region This variable is inftuenced by federal fuel efficiency standards for new vehicles and the

overall age of the regionsvehicle stock A gradual improvement in baseline fuel efficiency is

assumed consistent with CEC projections tha reach 21 mpg in 2010

573D02 40 82196



3 Emissions Forecast

The marginal electric generation CO2 coefficient or CO2 intensity of incremental additions to

SDGEs resource mix in the future This is influenced by the carbon intensity of fuels used in

the future to generate the communityselectricityie renewables versus fossil fuels A gradual
reduction in the baseline CO2 intensity ofSDGEselectric fuel mix is assumed consistent with

industry and regulatory trends However given the significant changes expected from electric

industry restructuring it is unclear how CO2 emissions will be impacted This is an issue

consistent with the Citys legislative agenda that the City will continue to monitor

The forecasts are shown in Table 31 and Figure 31 according to four cases 1 population and VMT

growth only 2 population and VMT growth with less carbonintensive electric generation fuels 3

population and VMT growth with vehicle fuel efficiency improvements that exceed the baseline trend

and 4 a combination of all three previous cases All four forecasts represent scenarios of what could

happen without any special municipal action to reduce Chula Vistas CO2 emissions Table 32details

the assumptions used for the improved electric resource mix scenario All forecasts include projected
methane emissions expressed in equivalent CO2 units

As a final step in projecting emissions the average of the four nomunicipal action forecasts has been

used in Figure 32as a basis for comparison to the federal and intemational reduction goals as follows

Expected CO2 emissions if Chula Vista takes no municipal action to reduce its emissions The

average of the four cases equates to 1405650 tonslyr of emissions in 2010

CO2 emissions that would occur if Chula Vista achieves the current federal reduction goal of

stabilizing emissions at 1990 levels This would equate to1213579 tonslyr of emissions in

2010 which would require a reduction of 192071 tonslyear 1405650 1213579 192071

CO2 emissions that would occur if ChulaVista achieves the international goal of 2010 emissions

equaling 80of 1990 levels This would equate to970863 tonslyr of emissions in 2010 which

would require a reduction of 434787 tonslyear1405650 970863 434787

Figure 33expresses the forecasts in terms of CO2 savings that must be achieved to reach either the

federal or international goals It should be noted again thatelectricityrelated emission estimates in

Tables 31 and 32 and Figures 31 through 33 are based on previous SDGE resource planning
which may be impacted by the electric industry restructuring currently underway

573002 41 821
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3 Emissions Forecast

Table 31

2010 EMISSIONS FORECASTS WITHOUT MUNICIPAL ACTION

based upolSANDAG Series 7population studyf does not include Rancho San Miguel Otay Ranch
C02 and CHJ

Chsngtl Changtl
1990 2000 from 1990 2010 from 1990

Case A PopullltJon and VMTGrowth Only

Population 135136 151412 1204 166688 2335

Vehicle miles traveledlyear 10410837501273323100 223115055624 4461
50

Transit passenger milestraveledlyear 59787953 73125121 2231 86462301 4461

Marginal el—C CO2 coef IbslJcWh 124 124 000 124 000

Vehicle fuelefficiency mpg 18 19 55f 21 1667

No action CO2 tons 1213579 1381414 138j 1499489 2356

Federal reduction goal 2000 1990 CO2 tons 1213579 000 1213579 000

ICLEI reduction goal 2010 80of 1990 CO2 tons 1092221 1000 970863 20OG

Case SZ Case A Plus ElectricResource Mix

ImproWHnflnt
Population 135136 151412 1204 166688 2335

Vehicle miles traveledlyear 104108375CJ1273323100 223115055624 4461

5CJ

Transitpassenger miles travel—dy—ar 59787953 73125127 2231 86462301 4461

Marginal eJ—C CO2 coef IbslKWh 124 11C 1147 100 19ü

Vehicle fuel efficiency mpg 18 19 556 21 1661

No action CO2 tons 1213579 1298245 69B 1343683 10

Federal reduction goal 2000 1990 CO2 tons 1213579 000 1213579 OOG

ICLEI reduction goal 2010 80of 1990 CO2 tons 1092221 1000 970863 2000

Case C Case A Plus Vflhlcle Efflclflncy
ImproWHnflnt

Population 135136 151412 1204 166688 2335

V—hicIe miles traveledlyear 10410B375CJ 1273323100 223115055624 4461
50

Transit passenger miles traveJedlyear 59 787SS 73125127 2231 86462301 4461

Marginal el—C CO2 coef IbsIKWh 124 124 000 124 000

Vehicle fuelefficiency mpg 18 2CJ 1111 22 2222

No action CO2 tons 1213575 1 1113 1467617 2093

Federal reduction goal 2000 1990 CO2 tons 1213579 000 1213579 000

ICLEI reduction goal 2010 80of 1990 CO2 tons 1092221 1000 970863 2000

ClIss D ClIsss AlBIC Combined

1The population estimates arebased upon SANDAG Series VII for the current incorporated area As the City continues to expand

its territorial limits and population expands the potential CO2 emissions and potential savings from the action measures will also

increase The previous estimated savings of 100000tonsIyr of CO2 emissions could increase to 150000to 160000tons based en

application to expanded territory of the twenty action measures fuMy implemented These measureswill offset population impacts

20ue to utility restructuring and deregulation planS the Case B scenario is no longer valid 8CCOIting to SDGEthe PUC and CEC

Because this inventory was done prior to the PUCsdecision in 1995 to restructure the utility industry resource mix improvements will

notbe pursued at this time by the local utility

573IOCI2 42 821
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3 Emissions Forecast

Table 31Continued

Change Change
1990 2000 from 1990 2010 from 1990

Population 135136 151412 1204 166688 2335

Vehicle miles traveledlyear 10410837501273323100 223115055624 4461
50

Transit passenger mles traveledlyear 59787953 73125127 2231 86462301 4461

Marginaleec CO2 coef lbsIKWh 124 110 1147 Üjo 1952

Vehic18 fuelefficiency mpg 18 20 11 22 22

Noaction COz tons 1213579 1265435 427 1311811 809

Federal reduction goal 2000 1990 CO2 tons 1213579 000 1213579 000

JCLEJ reductiongoal 2010 80of 1990 CO2 tons 1092221 1000 970863 2000

573IOCi2 43 821
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4 Reduction Strategy

CO2 EMISSION REDUCTION STRATEGY

Emission Reduction Measures

Having established baseline and future CO2 emission estimates the next planning step is an evaluation

of CO2 reduction measures suitable for ChulaVista how much CO2 they could save and how they can

be assembled into an effective reduction strategy For purposes of developing the strategy emission

reduction measures are grouped into the following seven categories

Transportation control

Landuse

Clean transportation fuels

ResidentiaVcommerciallindustrial buildings

Municipal government

Electricity and natural gas supply systems

Regionalstatelfederal policies

Using these groups of measures the reduction strategy was formulated in the following manner

1 The consultant provided a total potential universe of approximately 300 reduction

measures compiled from regional state national and international sources

2 The consultant conducted an initial screening of 300 measures and presented the Task

Force with a generic list of 168 C02 Reduction Measure Descriptions for screening by

the Task Force with regard to applicability to ChulaVista and favorable economics The

Task Force reviewed the generic measure descriptions as they were presented in five

categories transportation control land use building measures alternative fuels

municipal measures

3 The Task Force then reviewed all 168 reduction measures in detail to establish their

Chula Vista suitability Many were eliminated by the Task Force during the screening

process The screening process identified 90 preferred measures using the evaluation

criteria in Table 41

573002 49 821

96



4 Reduction Strategy

Table 41

CO2 REDUCTION MEASURE SELECTION CRITERIA

Preferred Measures

Overall appropriateness ofthe measure to Chula Vistas geography and character

General acceptability ofthe measure to the public

Acceptability ofthe measurestechnology requirements if applicable

Feasibility of implementation funding
Presence of an establishedandor growing market for the measure

Ability to quantifiably gauge results and benefits

Useful life or durability ofa measures CO2 savings

Availability of an organization willing and capable to implement a measure

Action Measures

Measures already underway

Diversity ofmeasures

Magnitude of CO2 savings
Costeffectiveness

Measurable results

Adequate implementation resources

5731002 50 821
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4 Reduction Strategy

4 Of the 90 preferred measures the Task Force then selected 20 action measures for

implementation following plan adoption Selection criteria for these 20 measures are

also given in Table 41

The remainder of this chapter describes the seven categories of measures in more detail and

summarizes the Task Forces review that lead to the selection of preferred and action measures

Transportation Control Measures

Transportation control measures TCMs are those CO2 reduction actions that reduce auto dependence

andor increase the efficiency of vehicle use For example TCMs include actions that reduce or

eliminate auto trips or that increase auto occupancy levels TCMs do not include fuel changes these

are addressed in a following section on Clean Fuels

The Task Force conducted a detailed review of all TCMs in the SANDAG regional TCM plan as well

as numerous TCMs from other jurisdictions and several suggested byTask Force members In total

about 75 TCMs wereevaluated against the criteria in Table 41in order to arrive at preferred and action

measures TCMs preferred by the Task Force are listed below according to those suitable for direct

municipal action and those requiring implementation by other organizations that can be encouraged

by the municipality

Direct Municipal Action Measures

Transit

o Route improvements

o TerminaVstop improvements

Parking management

o Parking cashout

o High Occupancy Vehicle preferential parking
o Limit new parking in areas with transit

o Improved enforcement

o Bus stop relocation to parking areas

573002 51
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4 Reduction Strategy

Employment travel

o Telecommuting and telecenters

Shopper shuttle

o Shopper shuttle service

Ridesharing
o Transportation management associations

o Vanpool programs

o Carpool matching programs

o Guaranteed ride home

Information distribution

o Ridesharinglpark and ride signage
o Ridesharing matching programs

o Transitparatransit promotion
o Traffic condition announcementssigns

Pedestrian travel

o Safety improvement

o Direct connections with transit

Bicycle travel

o Education and promotion
o Integration at employmentshopping areas

o Bikewayslanes
o Integration with transit

o Incentives for showersclothing lockers at employment locations

Roadway assignment

o Reversibleflow bus and carlanes

S73IOO2 52 82196



4 Reduction Strategy

Other Measures to be Advocated

Transit

o Commuter discounts

o Peakoffpeak transit fares

Parking management
o Parking cashout

o Parking cost increases

Employment travel

o Fourday work week

o Employment benefits based on HOVtransit use

o Tax incentives for vanpool or transit

o Parking disincentives for single occupancy vehicles

Student travel

o Parkingcarpool incentives

o Student transit subsidy
o School mandated cost recovery

o Reduced minimum distance for bus riders

Pricing
o Merchant transportation incentives for shoppers
o Lower ratespreferential treatment for HOVs

LandUse

Landuse CO2 measures are those that reduce auto dependence and increase building energy

efficiency through landusemixes densities and siting standards that reduce energy consumption and

promote nonautotravel modes In effect the shape and content of Chula Vistas landuse plan largely
dictates the types and amount of energy needed for the community to function By purposely shaping
its landuses to be more energy efficient the community reduces pollutant and global warming

emissions and saves the costs of the fuels that create those emissions These and other benefits such

as reduced infrastructure costs are illustrated in Figure 41

5731002 53 821

96



4 Reduction Strategy

Figure 41

EFFECTS OF LANDUSE CO2 REDUCTION MEASURES
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4 Reduction Strategy

The CO2 implications of Chula Vistasgeneral plan were recently evaluated as part of SANDAGs

regional energy planning and growth management processes Using SANDAGs geographic

information system and an energy planning methodology known as PLACE3S the energy efficiency

of Chula Vista landuse designations to 2010 were evaluated The results shown in Figure 42 are

displayed in twosteps 1 potential efficiencies if landuseswere to take maximum advantage of their

locational attributes eg proximity to transit and 2 net efficiencies given landuses as actually

planned Figure 42reveals the following conditions

Potential Efficiencies

Much of the older western portion of Chula Vista is rated very good because of its higher

densities greater mix and better pedestrian and transit orientation Potential efficiencies fall

to fair in the eastern portion of the community as landusebecomes primarily lowdensity

singlefamily residential This efficiency reduction and CO2 increase occurs because of the

auto dependence created by singleuse lowdensity development pattems Such pattems also

increase building and infrastructure energy use and CO2 emissions even further

Net Efficiencies

Interestingly when net efficiencies are determined by comparing planned landuses with

locational potentials the eastlwest ratings are inverted Much of the eastern portion is raised

to a good rating because planned landuses at least limit the amount of population growth at

the urban fringe through lowdensity designations Unfortunately the western core of the

community is downgraded from high to moderate efficiency because its planned landuses

do not take maximum advantage of their locational values such as creating highdensity areas

close to transit and shopping But steps are being taken to correct this problem such as the

case with the Broadway Business Homes development project that aims to create and

enhance mix use and take advantage of higher densities

This PLACE3S evaluation points up the opportunity to reduce emissions with landuse designations and

transportation improvements that match the capacity of ChulaVistasbuilt environment Figure43 is

a simplified illustration of the contrast in built form on either side of Interstate 805 with the west side

favored by an integrated grid of streets and small lots patterns compared to the east side where street

connectivity falls of rapidly making the auto the dominant mode of travel The major opportunity ahead

for Chula Vista is how CO2 friendly the SR125 corridor will be once it is developed
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4 Reduction Strategy

Figure 42
PROJECTED LANDUSE EFFICIENCIES IN 2010
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4 Reduction Strategy

The Task Force reviewed a variety of measures recommended by SANDAG the California Air

Resources Board and others Planning Department staff participated in this review and commented

on measure suitability including in some cases partial implementation of some techniques already
developed Those landusemeasures preferred by the Task Force include the following

Use mix

o Increasing mix of residential and complementary nonresidential uses For example
neighborhood grocery stores close to homes

o Increasing mix of residential types egdetached and attached singlefamilydwellings
in the same neighborhood

o Decentralized services at dispersed locations Activity and shopping areas readily
accessible from neighborhoods throughout the City

Housing density
o Increasing housing density near transit transit overlay zone
o Encourage infill housing that takes advantage of vacant alreadyserviced land in

developed areas

Site design and orientation

o Traditional neighborhood development TND emphasizing pedestrianltransit
connections

o Locate schoolsparks for efficient access

o Pedestrianlbike orientation Provide direct short convenient linkages for pedestrian
and bicyclists

o Transit orientation Provide direct short convenient linkages to transit

o Solar orientation for passive andoractive use for commercial

o Vegetative cooling via shading to reduce building space cooling requirements
o Lightcolored exterior surfacing that reflects heat to reduce building space cooling

demands

o Carbonabsorbinglandscaping planted strategically for that purpose rather than purely
for shading
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4 Reduction Strategy

Mobility
o Pedestrian oriented street design including direct short convenient linkages
o Integrated street networks multimodal streets with high connectivity

o Revise minimumappropriate parking requirements including shared parking and

disincentives for singleoccupant autos

As noted ear1ier some of these measures have already been adopted to some extent by the City in its

planning for new growth in the Sweetwater area and Eastern Territories Several features have been

incorporated into plans for Otay Ranch a detailed review of CO2 reduction measure applicability for

Otay Ranch is given in Appendix C Extension of these techniques throughout the City will maximize

CO2 benefits

Clean Transportation Fuels

Clean transportation fuels is the category of CO2 reduction measures that substitutes clean vehicle

fuels for traditional petroleum products through vehicle engine conversion or new vehicle purchases
The City the Chula Vista Elementary School District and Southwestern College all currently have

natural gas vehicles NGV in operation As of September 1995 the City and Southwestern College

both have NGVs in service while the School District operates seven compressed natural gas CNG

school buses The US Postal Service in Chula Vista has 112 CNG vehicles in service and

Metropolitan Transit Development Board will operate 51 CNG buses to serve Chula Vista and the South

Bay corridor A CNG fueling station which is open to the public was installed at the Chula Vista

Elementary School District in 1993 TheUSPostal Service has its own CNG fueling station which was

installed in 1994 MTDB also has its own station which was completed in 1995 Likewise the City will

employ three hydrogen fuel cell powered zeroemission buses in its transit system in 199798

The California Air Resources Board ARB adopted lowemission vehicle regulations in September

1990These regulations established four new categories of emission standards for passenger cars and

lightduty trucks Transitional LowEmission Vehicle TLEV LowEmission Vehicle LEVUltraLow

Emission Vehicle ULEV and ZeroEmission Vehicle ZEV The regulations established a

progressively more stringent fleet average emission requirement for nonmethane organic gases which

manufacturers can meet by producing any combination of TLEVs LEVs ULEVs and ZEVs In addition

to meeting the fleet average emission requirement the seven largest manufacturers are required to

produce and offer for sale in Califomia ZEVs in amounts equal to two percent of their total vehicle sales
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4 Reduction Strategy

beginning with the 1998 model year rising to fIVe percent in the 2001 model year and ten percent in the

2003 model year

The ARB staff conducted a series of public forums during 1995 to discuss all aspects of the ZEV

program including hybridelectric vehicles consumer marketability infrastructure fleet issues

technology benefits and costs The ARB staff also established a Battery Technology Advisory Panel

to evaluate the status of batteries for the 1998 implementation of ZEVs Based on information gathered
through the public forums and the Battery Panel the ARB is now proposing to amend the regulations
to eliminate the percentage ZEV requirements for model years 1998 through 2002 The ten percent

requirement for the 2003 model year would remain unchanged This modification would allow auto

manufacturers more time to develop and demonstrate ZEVs powered by advanced batteries and

flexibility to determine the best time to introduce this new technology to the market To encourage the

early production of advanced ZEVs the ARB is also proposing to add a provision to allow multiple
credits for longerrange ZEVs produced prior to the 2003 model year These ZEV credits could be

applied to a manufacturers 2003 and subsequent model year requirements To ensure that no

emission reductions are lost by suspending the ZEV requirements the ARB is recommending that it

enter into agreements with each of the seven auto manufacturers that are subject to the 1998 through
2002 model yearpercentage ZEV requirements These agreements would formalize commitments by
the auto manufacturers to achieve the air quality benefits of the percentage ZEV requirements to

continue investing in advanced batteries to produce ZEVs powered by advanced batteries for

demonstration purposes and to ramp up to largevolume ZEV production in the 2003 model year

The Federal Energy Policy Act EPACT of 1992 requires conversion of fleet vehicles toclean fuels

according to the schedule given in Table 42 EPACT required federal fleets to begin purchasing
alternate fuel vehicles in 1993 The Act requires state fleets and alternative fuels providers to begin

purchasing alternative fuel vehicles in model year 1996 And the law may require private and municipal
fleets to acquire alternative fuel vehicles starting as early as model year 1999 Under EPACT the

Secretary of Energy has two opportunities to mandate private and municipal fleet action as shown in

Table42 If a rule making is issued by December 15 1996 then early rule making will apply and if

rule making is not issued until January 1 2000 then uture rule making will apply If no rule making
is issued by the laterdate there will be no private or municipal fleet mandates
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4 Reduction Strategy

Table 42

EPACT CLEAN FUEL TIMETABLE
FOR PRIVATE AND MUNICIPAL FLEETS

Early Future
Rule Making RuleMaking

Model Year Scenario Scenario

1999 20

2000 20

2001 20

2002 30 20

2003 40 40

2004 50 60

2005 60 70

2006 on 70 70

Source Federal Energy Policy Act
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4 Reduction Strategy

In considering clean fuels Chula Vista has three choices in the near term based on the current

commercialization of alternative fuels and their supporting technologies

Electricity

Compressed natural gas CNG
Methanol

There are other emerging fuel options such as hydrogen clean diesel and biodiesel The timing of

their commercial status is uncertain at this point The City should actively monitor emerging
altematives such as hydrogen and clean diesel while it focuses on commercialized alternatives in the

near term Implementation options for clean fuels include the purchase of new vehicles equipped to

use them the conversion of existingvehicles to use them and the provision of new or modified fueling
or charging infrastructure to support widespread clean fuel use In the nearterm the most cost

effective and emissionreducing opportunities exist in vehicle fleets operated by public and private
organizations where large numbers of vehicles are fueled and maintained by single owners at

centralized locations

Currently the general public refueling network for clean fuels is also very limited Key barriers that need

to be eliminated in part through local planning have been identified by the CEC in its 1994 Calfuels

plan as follows

All clean fuels

o lack of training for vehicle technicians and emergency personnel
o Need for increased public awareness of clean fuels and their benefits

Electric vehicles

o Lack of standard charging equipment and connectors

o Need for code revisions and information dissemination

Natural gas vehicles

o Limited fueling network

o Need for code revisions and information dissemination
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4 Reduction Strategy

Preferred implementation measures within clean fuel market segments include the following

Fleet operator conversionpurchase commitments and phasein schedules For

example the City can exercise leadership by developing amunicipal fleet that is 100

clean fueled or high conventional fuel efficient by 2010

Comprehensive municipal departmental review and removal of any code barriers to

clean fuels commercialization In particular safety requirements should not create

unnecessary obstacles to clean fuel commercialization while still maintaining adequate

safety standards

Provide technical assistance andor referral services for persons interested in

conversionpurchase Conversion assistance should include information on the

importance of CARBcertified retrofit kits

Expansion of adult andor college job training aimed at maintenance of clean fuel

vehicles and fueling infrastructure

Preferential treatment of clean fueled vehicles such as special parking privileges

Use of high visibility special applications such as meter reading to demonstrate clean

fuel vehicles to the community at large

Recruitment of designers and parts manufacturers supplying components to the clean

fuel industry consistentwith the Border Environmental Commerce Alliance and Boarder

Environmental Technology Resource Center respectively

Awards program to recognize exemplary clean fuel efforts in the community

Residential Commercial and Industrial Sectors

This category of CO2 reduction measures consists of energy efficiency measures for building space

conditioning lighting and process improvements Measures have been organized as follows
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4 Reduction Strategy

Residentialcommercialnew construction

o Space heating
o Space cooling
o Domestic hot water

o Appliances
o Pools and spas

o Lighting
o Office Øquipment

Residentialcommercialretrofit and remodeling
o Space heating
o Space cooling
o Domestic hot water

0 Appliances
0 Pools and spas

0 Lighting
0 Office equipment

Industrial retrofit and new construction

o Space conditioning
o Lighting
o Ventilation

o Motors

Since the 1970s builders and consumers alike have demonstrated clear preferences for increased

efficiency measures in these areas that are costeffective This is reflected in the growing market

preference for efficient homes generally and increasing consumer purchases ofhighefficiency models

of appliances If builders and consumers are provided with good information on measures that are

economically sound experience has shown that the buying public will respond accordingly In fact
there is strong evidence that builders and the public can be motivated as much bynonenergy benefits

as by direct energy savings In mounting avoluntary implementation effort for building efficiency based

on information and incentives the City should promote the types ofnonenergy benefits detailed in

Appendix D in addition to energy and CO2 savings

The major thrust of a voluntary effort is increasing awareness of building efficiency benefits including
pUblic cost savings housing affordability improvements business productivity increases and reduced
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resource consumption generally These messages can be conveyed to the community using a variety

of methods including the following examples

Information dissemination

This can occur at the permit counter vendor and material outlets and professional

meetings Information can be distributed in printed and video form with interactive

learning software and through a speakers bureau involving local professional

organizations such as the American Institute of Architects and the American Society of

Heating Refrigeration and Air Conditioning Engineers Table 43presents a checklist

of building design and construction practices that an information program can be built

around Appendix 0 contains information onnonenergy benefits that should also be

stressed

Design assistance

Homeowners and designers should be able toobtain limited technical help or access

to selfhelp information from sources such as the Citys Web Page or otheronline

services

Design competitions and awards

Exemplary efforts should be encouraged through annual efficiency competitions and

wellpublicized awards

Home efficiency rating system

One of the best voluntary approaches used in many parts of the country are home

energy efficiency ratings that occur when a residence is built or sold Austin Texas has

a successful Greenstar program and California has a very successful nonprofit

statewide program calledCHEERS California Home Energy Efficiency Rating System
The City plans to establish aGreenStar Building program Information is to be provided
in the Department of Building and Housing
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SAMPLE CHECKLIST

Table 43

ENERGYEFFICIENT BUILDING DESIGN
AND CONSTRUCTION CHECKLIST

DESIGN

Smaller is better Optimize use of interior space through careful design so that the overall
buildingsizeand resource use in constructing and operatingitarekept to a
minimum

Design an energyefficient Usehigh levels of insulation highperformance windows and tight
building construction Chooseglazings with lowsolar heatgain

Design buildings to use Passive solar heating daylighting and natural cooling can be incorporated
renewable energy costeffectively into most buildings Alsoconsidersolar waterheating and

photovoltaicsordesign buildings for future panel installation

Optimize material use Minimize wasteby designing for standard sizes Avoid waste from structural
overdesign useoptimumvalue engineeringadvancedframing

Designwaterefficient low Conventional lawns have a highi7HIct because of water use pesticide use
maintenance landscaping andpollution generated from mowing Landscape with droughtresistant native

plants and perennialgroundcovers

Makeit easy for occupants to Makeprovisions for storage and processing of recyclables recycling bins near
recycle waste the kitchen undersink doormounted bucket with lid for compostable food

waste etc

Design for future reuse Makethe structure adaptable to otheruses and choose materials and
components that can bereused or recycled

Avoid potential health hazards Follow recommended practices to minimize radon entry into the building and
radon EMF pesticides provide for future mitigation if necessary Plan electrical wiringand placement

of electricalequipment to minimizeelectromagnetic field exposure Design
insectresistantdetailing that will require minimal use of pesticides

SmNG

Renovate olderbuildings Conscientiously renovating existing buildings is the most sustainable
construction

Evaluate site resources Early in the siting process carry out a careful site evaluation solar access
soils vegetation important natural areas etc

Locate buildings to minimize Cluster buildings orbuild attached units to preserve open space and wildlife
environmental impact habitats avoid especially sensitive areas including wetlands and keep roads

andservice lines short Leave the mostpristineareas untouched andlook for
areas that have been previously damaged to build on

Pay attention to solar orientation Reduce energy use by orienting buildings to make optimal use ofpassive solar
heating daylighting and natural cooling

Situate buildings to benefit from Trees on the east and west sides of a building can dramatically reduce coolingvegetation loads Hedge rows and shrubbery can block cold winter winds orhelp channel
cool summer breezes into the building
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Table 43Continued

MATERIALS

Avoid ozonedepleting ChlorofuorocarlJons the main contributor to ozone and facilitator of

chemicals in mechanical global wanning have largely been phased out but theirprimary
equipment and insulation replacementsHydrofuorocartJons also damage the ozone layer and

shouldbe avoided where possible Reclaim ChlorofluorocarlJons when

seNicing ordisposing of equipmentand ifpossible take

ChlorofluorocarlJonbased foam insulation to arecycler who can capture
ChlorofuorocarlJons

Use durable products and Because manufacturing is very energyintensive aproduct that lasts

materials longer or requires less maintenance usuallysaves energy Durable

products also contribute less to solid wasteproblems

Choose building materials with One estimateof the relative energy intensity of various materials by
low embodied energy weight is as follows Lumber 1 Brick 2 Cement 2 Glass 3

Rberglass 7 Steel 8 Plastic 30 Aluminum 8D

Buy locally produced building Transportation is costly in bothenergy use and pollution generation
materials Look for locally produced materials to replace products imported to your

area

Use building products made Building products made from recycled materials reduce solid waste

from recycled materials problems cut energy consumption in manufacturing and save onnatural

resource use

Use salvaged building Reduce landfill pressure and save natural resources by using salvaged
materials when possible materials lumber millwork certain plumbing fixtures and hardware for

example

Avoid materials that will offgas Solventbased finished adhesives carpeting particle board and many

pollutants otherbuilding products release formaldehyde and volatileorganic
compounds VOCs into the air These chemicalscan affect workers
and occupants health as well as contribute to smogand groundlevel
ozone pollutionoutside

Minimize use of pressure Use detailing that will prevent soil contact and rot Where possible use

treatedlumber alternativessuch as recycled plastic lumber Take measure to protect
workers when cutting and handling pressuretreatedwood and never

burn scraps

EQUIPMENT

Installhighefficiency heating Welldesignedhighefficiency furnaces boilers and airconditioners and
and cooling equipment distribution systems not only savemoney but also produce less

pollution during operation Installequipmentwith minimal risk of
combustiongas spillage suchas sealedcombustion appliances

Installhighefficiency lights Fluorescent lighting has improved dramatically in recentyearsand is

and appliances now suitable for homes Highefficiency appliances offer both economic
and environmental advantages over theirconventional counterparts

Installwaterefficient WaterconseNing toilets showerheads and faucet aerators notonly
equipment reduce wateruse they also reduce demand on sewage treatment plants

Reducing hot water use also saves energy

Install mechanical ventilation Mechanical ventilation is usually required to ensure safe healthy indoor

equipment ðir Heat recovery ventilators are preferred in cold climates because of

energy savings but simpler less expensive exhaustonlyventilation

systems are also adequate

Adapted from RMI 1995
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4 Reduction Strategy

Demonstration projects

Construction and monitoæng of expeæmental or pilot projects that demonstrate

innovative concepts is often a useful method of showcasing efficiency

Municipal design review criteria

Adding stronger energy efficiency items to Chula Vistas existing design review criteria

would help institutionalize efficiency and lead to more energyconscious projects
generally

Expedited permit reviews and bonuses

The City could offer expedited permit reviews or other zoning bonuses to builders who

voluntarily exceed minimum code energy standards

The Task Force and City staff have indicated interest in combining these voluntary measures into a

Chula Vista Greenstar program that stresses information dissemination and recognition of outstanding
efforts

In addition to voluntary implementation the strategy should include ongoing review of building code

standards to ensure that they reflect improving technologies and efficiencies This part of the strategy
requires the assistance of local buildi1g officials designers and builders who are best equipped to

study code changes in detail and recommend appropriate amendments Code amendments can be

proposed not only at the local level but also importantly for CO2 reduction at the state and national

code levels as well

Municipal

This category of CO2 reduction measures concerns City government keeping its own emissions toa

minimum This includes everything from operating municipal vehicles to space conditioning municipal
offices The municipal category is organized as follows
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4 Reduction Strategy

Municipal management

o Comprehensive energy accounting

Municipal transportation
o Employee commuting
o Clean fuel conversionpurchase
o High efficiency conventional fuel vehicle purchase
o Maintenance and driving improvements

Municipal buildings
o Space conditioning
o Lighting
o Office equipment

Municipal infrastructure

o Street lights

o Traffic signals

o Large pumps and motors

Municipal measures have been reviewed under the broader general categories of transportation and

building efficiency except for energy accounting An energy accounting system allows a city to track

energy useroombyroombuildingbybuilding This provides insight for decision makers on where

conservation will be more or less effective This is perhaps the most noteworthy municipal measure

because the lack of an energy accounting system severely handicaps any municipal energy

improvement effort Based on interviews with City staff and review of municipal records it does not

appear that Chula Vista is readily able to track energy use comprehensively nor to identify usage

anomalies and take focused corrective action An energy accounting system will perform these duties

which are essential for achieving reliable and consistent energy and CO2 reductions One of the most

popular systems of this type is ENACT which is available from the Washington State Energy Office

Use of a system like this can produce the following benefits

Identifying where energy is being wasted or used inefficiently

Showing where energy costs have been reduced in order to confirm

conservation effectiveness
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4 Reduction Strategy

Providing better information for budgeting and capital improvement
programming

Providing a rational basis for evaluating competing energy efficiency options

Identifying billing and rate schedule errors

Promoting energy cost savings so funds can be redirected to othermunicipal
needs

Electricity and Natural Gas Supply Systems

In contrast to all of the foregoing categories of CO2 action that can be directly controlled by City
government this category is concerned with municipal advocacy of CO2 reduction by organizations
supplying electricity and natural gas to the community

The issues under these organizations control that affect CO2 emissions include

Efficiency improvements in existing electric and natural gas supply systems

SDGEother investorowned utilities independent producers state federal

Use of low carbon intensity fuels in new electric generation SDGEother

investorowned utilities independent producers state federal

Opportunities for Chula Vista to advocate CO2 reductions occur regularly in the electric and natural gas

supply policy areas A prominent example at present is the California Public Utilities Commissions

intent to deregulate electricity services In this case municipalities could have an opportunity to

promote consideration of environmental issues such as CO2 reduction when electric utilities are

competing in a deregulated market The League ofCalifornia Cities supports electricity deregulation
if it results in permanently lower rates and complies with the following criteria

Equitable benefits any restructuring program should result in all ratepayers directly
sharing benefits equitably
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