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Chula Yista ©0, Reduction Plan

ABBREVIATIONS

APCD
Btu
CEC
CH,
co,
CPUC
EPA,
FCCC
ICLEI
IPCC
KwWh
Lbs
MM
MMBIU
mpg
MW
MWn
SANDAG
SDGAE
VT

USED THROUGHOUT DOCUMENT

Air Pollution Control District

British thermal unit

Califomnia Energy Commission

Methane

Carbon dioxide

Califomia Public Utility Commission

1I.S. Environmential Protection Agency
Framework Coavention Climate Change
intemational Council for Local Environmental Initiatives
Intergovemmaentai Panel on Climate Change
Kilowati-hour

Pounds

Millicn

Million Btu

Miles per gallon

Megawatt

Megawatl-hour

San Diego Association of Govemments

San Diege Gas & Elecinc

Vehide miles tmveled

CARBON-CARBON DIOXIDE CONVERSION

Because the primary audience of this plan is non-techiical, gicbal warming emissions
are expressed in pounds of 10ns of carbon dioxide {COy) rather than carbon (C). The

conversion is 44 pounds of CO,
pound of C.

for 12 pounds of C, or 3.866667 pounds of CO, per one

SO
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Chula Vista CO, Raduction Plan

EXECUTIVE SUMMARY

The Problem

The world’s population is buming carbon-based fossil fusls faster then the eanh’s natural systems can
absarb the resulting uncombustad CO, gas. Increased CC, emissions are being trapped in the
atmospheric “greenhouse” that keeps the plangt warm, raising concemn about elevated temperatures
and global warming. Although the scientific evidenca of global waming is still inconclusive, there is
broad intemational agresment that reducing CC, emnissions is a sensibls precaution until more is known

aboul the grasnhouse effecl.

What is Chula Vista's Contribution?

Each person's share of Chula Vista's CO, emissions is about eight tons per capila every vear. About
half of this comes from automobile driving and gascling; ancther quaner comes from energy use in
homes, much of that in electricity; and the remainder comes from energy use in stores, cflices,
industries, and municipal government. This adds up t¢ a total of about one million tons of emissions

annually, or about eight tons per person as shown in Figure ES-1.

What Can One City Do?

One city alone cannot reschve the issue of climate change. Howewver, cities are now recognized
intemationally for their role in contribuling to, and corwversaly, their potential to reduce carbon dioxide
emissions by addressing how cilies are buill, what matarials are used in bullding cur cities, where clties
place roads, and how local decisions effect the way citizens live, where they work, how they play and

the interaction between lhese elerments,

Half of the world's population will Ive in urban areas by the year 2000. Furlher, such areas are major
cenlers of carbon dioxide emissions. Local energy use vanes significantly - stemming from diferences
in urban form, {and use, trensportation, and wtilizaticn of energy, all of which are mafers that cities

exercise decisions over.

STHA2 1 8:21/86



Executive Summary

Singha-family home

10,000 sq ft. siore

Figure ES-1
EXAMPLES OF CHULA VISTA CO, EMISSIONS
{1680}
CO, Tons/yr
5
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109

20,000 sq.lL office

Aupc with 1.1 passengers

L —

Bus with 30 passengers

¥

Total par capila

52 per passenger
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Executive Summary

Chula Vista's International Link

In 1992, Chula Vista was asked to participate with a selecl group of cities throughout the word in a
model pmgrém aimed at developing municipal action plans for the reduction of greenhouse gases. This
project recognires that municipalities are the leve! of government closest to the people, and that the
suctess of global action dapends on the support of people at the community level everywhere,
Municipal participaticn fulfills one parl of the Intemational Frameawork Convention on Climate Change,
signed by over 158 countries, including the United States. The intemational Framework on Climate
Change is an international agreement 1o achieve carbon dioxide reduction through global cooperation
and colleclive decision making. Municipalities have bean incorporated into 1his process becausa of the
recognition that all local planning and developmeni have direcl consequence to energy consumgtion,
and these decisions, at their source, are made at a local level,

Cities are important partners in climate proteclion because they exercise key powers over urban
infrastruciure, inciuding neighborhood design; transponation infrastiruciure such as mads, streets,
pedestrian arsas, bicycle lanes and public transpon; waste management; parks, local building and
facilities. These iters all relats direcily to the contribution of greenhouse emissions and correlated
energy use.

This project was sponsored by ihe Intermnational Council of Local Envirenmental Inftiatives (ICLEI) and
the United Nations Envircoyment Programme. [CLEI is an intemational association of local authorities
with cver 180 members worldwide. ICLEI's purpoge is to improve the capacity of local authorities to
prevent environmental problams, to respond effectively i problems when they arise, and o enhance
thair naturel and built environments at the local level.

Othar local agencies in the program inclyde: Dade County, Flonda; Poriand, Oregon;
Minneapolis/Saint Paul, Minnesota; Toronlo, Canada; Denver, Cclorado; Bologna, laly, Copenhagen,
Denmark; Ankara, Turkey; Saarbrukken, Germany; Hannover, Gemnany; Helsinki, Finland. Each city
in the program was asked to develop a lecal action plan, to he reviewed and approved by the respective
legislative body of that municipality. Each parlicipant was to create local policy measures which have
mutiiple benefits to the city involved and at the same time identify a carbon reduclion goal through the
implementation of those measures. The carbon dioxide reduction goal was to fit within the realm of
imMemational climate treaty reduclion largets. Each policy measure has multiple benefits to the city,
rong stand alene. In other words, even without the benefits of carbon dioxide reduction, these policies
reduce energy consumption and aim toward & more pedestrian friendly and integrated city.

STIO0 3 821/596



Exacutive Summary

The local action plans are being used as madels for cities across the country. Chula Visla, once again,
iz at the forefront of future planning. Although greenhouse gases are not regulated as a pollutant
under the Clean Air Act at this time, federal govemments are required to meet GO, reduclion targets;
thus it may be in the filure. The local action plans provide a bottom-up approach to a complex and
vaxing problem. As the international climate and science community come closer o a consensus on
dimate change, as is evolving slowly through the United Nations Intemnational Climate Panel, federal
governments will lum their allention toward cities.

How Much Worse Could it Get?

i no municipal action is laken, CO, emissions are projecled 1o increase as much as 25% by 2010, This
increase is being driven by an expacted 23% growlh in poputation, and more notably far CO,, by a
projected 44% increase in vehicles miles traveled (VMT). Figure 1.6 in {Sec. 1, pg. 25} illustrates a
range of emission forecasts which, in the worst case, project 2010 emissions as high as 1.5 million
tonsXyr. At this rate, sach person’s share of emissions could reach 10 tons eveary year.

What Can be Done?

Chula Vista can lower its CO, emissions by diversifying its transportation systemn and using energy more
efficiently in all sectors. These strategies not only save energy and CO,, 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 intemational CO, reduction goal of retuming o pre-1990 levels by 2010. In
order to achieve this geal, the plan proposes a reduction strategy composed of the foliowing eights
elements:

1. To spur action, increase the public’s awareness of the problern. Focus in pasticular on the next
generation of Chula Vistans through continuous implemantation of the Global Warming
Teachers kit and guide, developed by the City, and coordinate with the Chula Vista Elementary
School Distric to make CO, reduction an everyday practice by 2010,

2, Heduce the long-term need {or traval in the community through efficient land-wsetransportation
coordination and telecommunications technology. Focus in particutar on shaping areas sast

of Interstate BOS to be as CO, friendly as possibie.

3 Of the travel that does occur, provide for multi-rodal choices.

v 4 82196



Executive Summary

q. Of ihe autermnobile driving that ramains, work 1o make it as clean as possible.

5. Capture cost-effective huilding efliciency improvemems in both new construction and
remodeling through a mix of implementation approaches.

6. Lead the eflorl with municipal energy programs that can be showcased. Focus on encouraging
parscnal and organizetional (business, gevemment, school districls, residential} actions.

7. Interlock the City's efforls with other regional programs in order to strengthen region-wide
progress on climate protection (Air Pollulion Controt Districl, SANDAG programs). Examples
include: the Telecenter effort, BECA, otc,

B. Focus initially on a few short-range actions to build visibility and results, and then periodically
update and fine tune the strategy over time.

This strategy is to be implemented primarily threugh veluniary stforts with encouragement from a strong
publiz infermation and advocacy efiot. Specifically, 20 aclion measures are recommended for initial
implamantation as summarized in Table ES-1, and explained in delail in Chapter 7. These astion
measures are intended to promete ¢lean fuel vehicles; akematives o driving; transporaticn-eticient
land-use planning; and energy efficient building construction. Several of the action measures are o be
implemented by municipal government o demonsirate leadership in CO, reduction, and thereby
encourage personal and orgznizational action throughoirt the community.

When fully implemented in 2021, the action measures will save approzimately 100,000 tonsfyr of CO,
emissions, which is roughiy one quarter of the savings needed o achieve the intematonal reduclion
goal. The intemational goal is to reduce CO; emissions 20% belaw 1590 levels by 2010. Implementing
the 20 action measures will require mughly $25 millich in capital costs and aboul £5 milliantyr in
operation and mainienance costs over the naxd 14 years {all costs are expressed in 1995 dollars). The
capital and O&M costs represent a tatal outlay of roughly $95 million, which will be shared by municipal
govemment, businesses, homeowners, and other regional agencies, This oullay, however, is estimated
to produce approximately $130 miflion in savings to the community. These savings include $16 million
in reduced energy expenses; $5 million in aveided CO, damage; and $109 million in reduced autafnck
driving expenses.

An additional 70 CO, reduction measures have been identified by the Task Force as suitable for further
implementation as the community stifves o achieve the intemational CO, reduction goal (see Appandix
F). Animportant component of the cverall etfort will be periodic evaluation of the community's progress
and fine tuning of implementation measures.
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Exaciiive Summary
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1.
12,
13,
14.
15.
5.
17.
18

139

TOTAL

Tabie ES-1
ACTION MEASURES

Municipal clean fuel vehicle purchases.
Frivate fioet clean fusl vehide purchases.
Municipal clean fue! demonstration projects,

Telscommuting and tefecenters.

Municipal building upgrades and emplayss irp reducton.

Enhkanced pedestrian connections fo transii.
Increased housing densily near transit.

Site design with transit orientation.

Increased land-use mix.

Reduced commercial parking requirernents.
Site design with pedesiranicycle onentation.
Bicycle integration with transit and emplayment.
Bicycle lanas, paths, and routes.

Energy efficient landscaping.

Solar pool haating.

Traffic signal and systam upgrades.

Student transit subsidy.

Greenstar building efficiency program.
Murnicipal life-cycle purchasing standards.

Increased employment density near iransit.

2010 CO,
Savings
ton

251
3471
2,722

3s7

705
5,328
8,744
4372
8,744
6,328
4,372
2417
147
1,273
2,462
1,640
3878

15,591

10,157

28,379
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1.  Introduction

WHY A CO, PLAN?

Significance for Chula Vista

Based on 1990 dala, each person in Chula Visla creates about eight tons of carben dioxide (CO,)
emissions evary year. CQ, is the gaseous product ¢f incomplete combustion of fossil fueis, such as
gésuline ang natural gas. Cf the seven major greenhouse gases, the highly heat absorbing character
of CO, causes it o have the mest direct impact on global cimate, Research has astimated that
approximately T5% of the global greenhouse effect is altributable to CO, emissions, and over 90°% of
Chula Vista's greenhouse gas emizsions are CO,. This section describes potential impacts and
assumes no miligation measures, beyond those cumently practiced, to reduce carbon dioxide

€MIiSSIoNs.

The deveiopment of this plan is the cuimination of 2 years by the City's lask force and 3 years of
-participation in the Intemational Council of Local Environmental Initiatives cities project. Each city
selecled for the program was responsible for developing a plan for implementation.

Gilobal climate change is not just ancther environmental issue. Since the 1980s, virlually all
international invesligations have confimed that human activily is changing the atmosphere at an
unpracedented rate, and that these changes constitute major threals to the economic and
envicnmantal health of communities worddwide, including Chula Vista. K allowed to continue, global
warmning could potentially impact Chula Vista in several significant ways: tising ocean level and flooding
of coastal areas; higher prices for water, electricity, and fanm products; adverse changes in fragile
ecological systams; poorer air quality; increases in certain itnesses; and jeopardized economic health.

The Scientific Debate

Until recently, the scientific community debated whether global warming was a natural phenomena or
not, and i so, what were the elfects. The uncertainty has provided skeptics with ammunition to argue
against taking sleps 10 raduce the ‘potential' impacis. But now, the United Nations Intemnational
Scientific Pane! on Climate Change (IPCC), a respected U.N.-sponsored body made up of more than
1,500 lgading climate experts from 60 nations, came out with an unprecedented report that for the first

ST A 821/26



1. Intmoduction

lime ever, presents that global warming can be blamed, at [east parlially, on human activity. This
report is critical in that the IPCC had been reluctant to make such a connection until consistent and
agreed-upaon scigntific evidence demonstrated this to be true. This shift in scientific consensus is not
so much based on new dala but on improvemenits in the complex computer models climatologists use
to test these theories. Additionalty, a number of studies have also added to the scientists' confidence
that they can generally predicl what may happen if greenhouse gases continue ta be released into
the atmosphere unchecked (excerpt from Time Magazine October 2, 1985). Of course, the issue has
proponents on all sides, since it is not a clearly visible issue yet in the Uinited Slates.

Why pick on cities? Most of the world's 500 miliion vebicles are in cities. Cars produce about 60%
of smog forming emissions. City planning results in either more or less utilization of cars. How long
it takes to get from point A to peint B results from where residential versus commercial areas are
designated. The proposed plan atlempts to take these principles into account throughout the

document and its policy measures.

it {5 impartamt to note that the THy's plan doas not predict thesa (mpacts with certaimy. I instead examings Lmam
33 potential impocts resufting from a hypothetical sat of climate clrcumstances If current tronds continue, The Ciy's
pian lo reduce Chula Vista's CO, emissions is based largely on energy afficiency improvements. Chula Yiste gams
valuabie economic, envirommental, and social benefTts from the energy savings that come with 0, reductions.

Global Economic Impacts

Studies of the economic impact of climate change by Lhe Intergovernmental Panel on Climate Change
(IPCC) are being carefully examined by the intemational insurance and banking industries. The
insurance industry believes that an unprecedented series of hurricanes, floods and fires may ba the
first real effects of human-induced climate change. These companies are spending miilions 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 poeurred in just the last six years.
1995 was ihe hollest global year on record and it follows a string of record breaking years that built
to a crescendo just before lhe dust of the Mt Penatubo velcanic eruptions blocked accumulation for
several years. Even the record breaking cold wealher is pofentially a result of more solar energy

rapped in the earlh's atmosphere by greenhouse gases.

sryoaz 9 821488



1. Intmoduction

The Washington Post reported January 21, 1995 a meod shifl in the intemational 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. U5,
business interests are just beginning to see their stake in the debate. The Peost reporied on a
memorandum prepared by the Assistant Directar 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 2040 year "life-time
of Ipans granted today, climate change is forecasted to have dramatic impacts™. By the same token,
Blagkman drew his collegues atlention to the profitable silver lining, stating "there are enormous
opporlunities available to finance new environmental developments and the development of
alternative energies” extending well beyond spacific 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 earlh) warm. 3Sunlight passes through the
atmosphere and warms the earth’s surtace, and the earth then radiates infrared energy. Trace gases
and water vapor absert parl 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 natura

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

Naturaliy occurring gases in the atmosphere trap heat in the physical process termed the greenhouse
effect. As shown in Figure 1.1, surtace temperatures an earlh are delermined by radiation from the
sun and the physical properties of atmaospheric gases. These gases, known as greenhouse gases,
allow solar radiation to pass through the earlh’s atmosphere {0 heat the earth’s surface. This heat
is then re-radiated 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
{CO,), methane (CH,), nitrous exide (N,0O), tropespheric ozone, and water vapor. These gases ame
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 {ife of the plant, and
release it again as a gas when they die and decompese. Carbon can be stored for longer periods

of time, sometimes for millions of years, in the form of coal, cil, and natural gas.
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1. Iniroduction

Figtre 1.1
THE GREENHOUSE EFFECT

STRATOSPHERE

TROPOSPHERE

Source; CEC, 19851.
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1. Imiroduckon

The greenthouse problam arises with human activity upsehing the equilibrium of gas concentrations by
releasing carbon, methane, and other gases fasler than oceans, plant matier, and soils can absorb
them. For example, the carbon in cil would be released very slowly under natural circumstances, but
because we are driving gascling-pewered aulomobiles in ever increasing amounts, the release of
carbon occurs more quickly. This rising buitd-up of greenhouse gases is leading to warmer glcbal

temperatures, or the effect known as global warming.

Potential Impacts of Global Warming

It is not possible to predict with cerlainty what will happen to Chula Yista as a result of giobal warming,
but research has enabled the Califomia Energy Commission {CEC) to assemble a hypothetical set of
impacts for the state. This scenaro assumes a doubling of CO, emissions by 2050 with a 5.4° F {or
3° C} temperalure rise as a result. These increased CO, emissions could impact water, energy,
agriculture, forestry, ocean level, natural habitat, outdoor recreation, air guality, health, and the
economy. Of these impact areas, the following seven subsections describe those that may potentially
apply to Chula Yista. These seven subsections have besn excarpied from the CEC 1991 repor enlitied
Global Climate Change Potential Impacts and Palicy Recommendations:

Potential Energy Impacts

Temperalure increases projected from global warming may increase electricity demand while reducing
alectricty supply. The primary temperature-sensitive eiactric and-uses in California are the heating and
cooling of residential and commercial buildings. Considering only changes in heating and air
conditioning, a 3° C temperature rice could increase net annual electricity use as much ag 2.5%.
Decreases in wintertime space heating demand would not offset the much Llarger increase in
summenime air conditioning demand. Because Califomia’s eleciric utifities expersience their peak
demands in the summer, warming-induced increases in air conditioning load could lead to peak demand
increases of as much as 6%. As demand for electricity increases, associated carbon emissions from
eleciric generation could also increase, depending on the fuel mix used 1o generate tha additional
electricity. At ihe same time, warming could change the amount and timing of hydroelectric supplies,
singe wamming may reduce the voiume of winter snowpack.

EFP00 12 "2188



1.  Introduction

Potentiat Ocean Level Impacts

Sea level risé is expecled to occur as a result of thermal expansion of the ocean surface, melting of the
sanh’s glaciers and polar ice fields, and mixing of now siratified ocean waters. The currant rate-of-rise
would cause ocean leve!s 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 ona-meter {or approximately 3
foot) sea level rise couid result by 2100. Coastal erosion alsc is expecied 1o increase due to sea level
rise. Higher seas provide a higher base far storm surges and have the potential for more destruciive

storm activity.
Potential Water 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 funclon of winter snowfal), a 3° C temperature rise could
raise California's hislorical snowlines by approximately 1,500 feet, which would reduce the average
snowpack area 52%. Global wamming may also magnity water quality problems by raducing spring and
summer flow in rivers and their ability to dilule existing and anticipated pollulant loading.

Potential Air Quality Impacis

Changes in iempemature, atmospheric ventilation, solar mdiation, and precipitation may aftect air quality
in Califomnia both adversely and positively, However, since the impact of glebal warming on local
dimate cannct be confidently predicted, the magnitude of these effects is unknown. Climate change
may adversely affect regional air poliution levels because of higher temperatures, increased uttraviolet
radiation, and possible increases in precipitation. However, changes in wind patems could worsen
pollution problems, or they could help fush polliutants from urban areas. The potential impacis of global

warming on Lhe slate’s major air pollutants are:

= Ozane—Higher temperatures and increased ultravioiel radiation accelerate the chemical rates
of reaction in the atmosphere, leading to higher ozone concentrations. Highar temperaturas
also cause increases in emissions of oxides of nitrogen (NG,) and hydrocarbons, the two

precursors for ozone. More electricity demand in summer months couid lead to higher NO,

ST 13 82186



I.  Introduction

emissions from utiliies. Evaporative emissions of hydrocarbons from mator vehicles, refueling,
and decidunus trees also increase with temperature.

FPM —Increased chemical rates of production due 1o higher temperature and increased
ultraviclet radiation isad to higher PM,, concentrations. Precursor emissions of NO,, sulfur
oxides {SC,), and soot and ash from stationary and transportation sources may rise in summer
because of increased anergy 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 vehicie exhaust. Since human outdoor
activity is greater in summer than in winter, longer warm seasons and less intense winters may

increase the comparative imporance of summer-type aerosol exposure in majot urban areas.

Acid Disposition—Possible increases in acid deposition due to more electricity demand {higher

NO, and S0, emissicns), higher temperatures and drier, warmer conditions

Carbon Monoxide—C O Is a producl of incomplete combustion, and is primarily & winter problem
in Celifomia. Air pollution Isvels may benefit from wamming induced increased atmospheric
ventilation al night. A shorter winler season and possible reduced frequency of inversions may
reduce frequency, but not necessarily seventy, of CO “hot spois”™ due to motor vehicles.

Potential Economic Impacts

Giobal waming could have a dramatic impaci on Califomia’s economy. Mast of the impacts discussed

above would ulimately have economic consequances. Changes in water supplies and air guality, for

example, have direct and indirecl economic consequences. The Califomia economy and fis relationship

to the giobal economy is also exiremaly complex and the ways in which climatic change could affect

it are similarly complex. Some of the basic impacis could inciude:

Higher prices—or water, eleciricity, fuels, farm products, and for goods requiring the input of
these primary goods.

Changes in trade—resulting from changes in the availability and prces of some goods, changes
in the economies of trading partners, and changes in the overall giobal economy. Some

14 &/21/96



1. Introduction

resaarchers estimate that the climate changes resulting from an ealfeclive C0, doubling will
reduce global economic growth by three percent pear year,

[ Changes in dJemographics—as a result of increased “economic and environmental refugees”
from areas in the world that expetience significant climate drying, warming, or economic
disruption. This may be of panicular significance for North America, whare immigration to
California may be easy. The possibility of immigration cid of Califomia as a result of these
trends must also be recognized. A Iargef difierence belween income levels and economic

strata within California may result.

u Shift of investments—rom nomal investmenls in the economy to investments necessary for
accommedating a warming, thereby reducing avaiiable capilal necessary for maintaining a

robust and growing economy.

[ Changes in the riskiness of investmeanis—as a result of ¢limate circumstances outsids 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 subslantial
impacis to threatened and endangered species, paricularly coastal wetlands and wetlands species.
Changes in tamperature, rainfall, or ather significant climatic eflects could have devastating eflects on
sensitive specias. Global wamning could aeffect estuaries and low-lying wetlands through sea level rise
by graatar variation in seasanal freshwatar in-flow and salt-water intrusisn. A 3° C warming could alzo
cause land-based vegetation belis to shitt nothward by as much as 200 miles. A climatic change of
this magnitude would require that species shift distrbulion several miles each year or physiologically
adapt to the warmmning. The mobility of somns wildlife species may enable them to achieve this rate, bul
maost plant species could not shift this quickly. Marine habitars could also be alfecled if global wamming
shifts ocean upwelling patiems and associated nudrient transporl. The shift could precipitate a change
in the location of productive fishenes along the coast.
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1. Infreductian

Potential Human Health Impacts

Increased warming may endanger the heakth of thousands of citizens. Each of the state's major air
pollutants is associated with a set of heath problems. These are discussed below in relation to global

wanming:

| Orone—0Ozone exposures of several hours, at levels currentty experienced in Califomia, cause
airway constnclion in as many as 20% of healthy exertising adults and children. Cther lung
changes indicative of aclual lung injury also occur. Increased duration and level of azone
exposure increases both the severily of the response and the number of individuais who
respond. Years of czone exposure can result in structural alterations in the lung and contribute
to a cumulative lifetime decrease in lung funclion. Increased frequency and severity of ozone
exposure will most likely increase the rate at which long-term changes occur and also increase
the total czone contribution to lifetime jung injury.

| PM,,—Adverse health effects of fine particles include chronic reduction of lung function and
specific toxic effecis of vanous componenls of the asrosol mass. Clinical and epidemiologic
studies indicale PM,, conlributes to increased incidence of emphysema, aggravation of asthma,

and transmission of airbome pathogens.

u Carbon Manoxide—CQ is a toxic gas that acts by blocking transporl of oxygen by the blood.
Exposure has been shown o aggravate chast pain in patients with coronary hearl disease.

Both individuals with chronic hear disease and respiratery problems are at greater sisk.

Global warming could increase concentrations of these palivtants, and the CO, increase prasently
projected would likely resuit in both increased morbidity (iliness) and mortality {death) among citizens.
The eldary and the very young would be most severely affecled. More than 70% of the incteased
mornality in adufts would occur in persons above the age of €5; most of these would result from
exacerbation of coronary hean disease and stroke. Global wamming may also indireclly lead to an
increase in the number of premature births and perinatal deaths {deaths occuming before, during, or just
affer birh}. Increase in the number of preterm births and perinalal deaths are generally associated with
wammer summer months. Preterm birth increases the risk of both marbidity and mortality in developing
infants, and therefore increased morbidity and mortality should be expecled among these infants.™
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1. Introduction

In addition to these patential impacts of increased giobal warming, City staff have requested infarmation
on crileria poliutant impacis kom CG, emission reductions. In othar words, while CO, increases could
potentially degrade air quality as describad above, what are the potential air quality impacts of COs
reductions? The answer to this question depends upon the type and magnitude of CO, reduction
measures implemented. in the buildings sector, measures that reduce enargy consumption will produce
criteria pollutant reductions proporicnate io CO. reductions. Measures involving fuel switching from
fossil fuels to ranewable energy resources will completely eliminate criteria poliunant emissions along
with CO, emissions. fn the transportation sector, measures that eliminate or reduce driving will produce
criteria poliutant emission reduclions proporiionate 10 CO, reductions. However, measures that create
mode or fuel switching may increase certain criteria pollutant emissions depending upon site-specific
circumslances. For example, shifing passengers from autos o transit may not result in a nat criteria
pollutant improvement if the average transit vehicle occupancy is relatively low and transit vehicle fuel
is more polluting than auto fusi, .9. diesel versus gasolina. The CEC has sponsored research an the
air quality impacis of various transportation modes and fuels, and has concluded that the large number
of variables makes it impossible 10 generalize about the criteria poliutant effects of CO; reduction
(Delucchi, 1935). This wide range of potential impacts is shown in Table 1.1 where percentage changes
in emissions per passenger trip are compared for transit versus autos in four California regions. Based
on thase results, the CEC has determined that the air quality eHfects of CC, reduction measures must

be analyzed on & case-by-case basis.
International Reduction

Chula Vista has undertaken this CO, reduction effort as par of the intemational, multi-city Urban CO,
Reduclion Project. Sponsored by the Intemational Council for Local Enﬁmnmeﬁt&l Initiatives (ICLE!},
the Urban CO, Project indudes a group of 14 ciies woridwide who are commitied to demonstrating local
leadership on climate chenge. Table 1.2 provides a samp'e of the CO, reduction actions being taken
by these cities. The Urban CO, Project was initiated in 1991, and Chula Vista joined the efforl in 1993.

Starting with the Toronto Conference on the Changing Atmosphere in 1988, the intemnational scientific
community proposed that a globel reduction of 1838 CO, emnissions of 20% by the year 2005 should
be a target if a 50% reduclion of 1988 emissions is 10 be achieved by 2050. The United Makions
Envirpament Program and the World Meteoralogical Organization established the Intergovermmential
Panel on Glimate Change {iPCC} to develop further understanding of the problem and formulate palicy
options for the intemational community. In 1990, the Second Word Climate Conference in Genava
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Table 1.1

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

Sacramento
NMHC -97.5%
Co -91.3%
NG, -70.5%
S0, B84.7%
PM,, -91.5%
CgH, -99.0%
HCHO -87.9%
CH,CHO -88.4%
CH,CHCHCH, -S8.6%
CH,CH;, -83.6%
Fuelcycle GHG AT.5%

San Francisco
301.3%
87.3%
38.9%
-54%
-93.1%
87.5%
111.1%
4450 4%
infinite
infinite

19.1%

Los Angelaes
44 4%
48.6%
148.4%
-89.5%
-12.0%
1013.2%
TEAS. 7%
82.5%
3755%
252%
528%

San Diego
-7.2%
83.7%
-71.2%
65.0%
-92.3%
23.1%
£7.8%
-91.4%
infinita
-94.2%
-59.4%

NMHC = nonmethane hydrocarbens; CC = carbon menexide; NO, = nitrogen oxides; SO, =
sulfur oxides; PM,, = particizlate matter of Jess than 10 microns; CgH, = banzene; HCHO =
formaldehyde; CH,CHO = acetaldehyda; CH,CHCHCH, = 1.3 butadiene, CH,CH, = ethelyne

{ethene).

Sowre:  Delucei, MA | Emnissions of Criters Polfutants, Toxic Alr Poliutants, and Greenhouse Gasss From e Usa of
Alternative Transportalion Modes and Fusls, CEC. 1995
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1. Introduction

Table 1.2
LOCAL CQO, REDUCTION EFFORTS WORLDWIDE
Vedontary?
City Sectar Frogram Mandatory Implameitalicn Inetitumed Camt impactiGoal
Brokerage Sevica by City thal provices Local sconomic devalopmand and
Foriland Cammearrie Susmmggs%amamw v aduealional, lechrical, financial gssisiance 1952 ‘:‘::S;ﬁm anviranmental profeciion; more than
to lacal businassas. ¥ 140 busingazes have parlcipalad,
feerghitortood intagration of hamas with work, commence, Frofacted 30-40% fawser deity auvio
Dade County Lend-Lka Dever ; 1] Ieistng. trpe.
Survey of 48 eminonmanial-relsled eciivilies impact varies by depardment; Public
of city goverminent, with economic Works cavas $250, 000 anmsatly;
Environmantaf- Economic implications. Fsport presents range of Farks angd Recraation tavas
. Paut Monicipal Prringship Profect A aplons for agch schivity. 1394 $500, 000, thar Jepanmants anjoy
reduced anery consurmeiio ang
0, amissions.
City ralnvasiy haif of aneryy sguiegs sackh $10.000.000 | Yieiging £ 18,000 00 savings by
Phomnix Municioal ER‘ o hm“cm”;:ﬁ“ T yoar {0 finance naw ensrgy efficlancy 1984 tnttiat 1552,
s projects, Dtvastrant
Davaloping & plan o relroff clhy-ownad $29,000,000 Goal of mdlemg OOy amissions by
Toronic Mintelnel Energy EMciancy Office KA butfainga with hgh-afficlancy iphting and 1o 1520 mdr;wn:;rum 20% from 1988 lavels by 2005
upgrade communal Rousig,
Cover! B0% of city’s tighiing o aliclan £5,000,000
Darver Municipa! Gresn Lighls Frokec M lachnologios. ovar e
yoars
Incantive Drograrms mnanding ow-impact Mora than 0% of tha houses buitt
Erargy Siar and Green anvironmental behaviors! compananis i oo since 1388 hava baen reled; mora
Austin Ragldantial Buifdar Programs v rosicantial consiruchon. 1986, 1951 | $150. " | then 50 saparate butiders hava
periicipated In the program.
P an Low-Intaraal iodns {sutsiolaod by municioal 2.5 mMon PAalatod anargy edociion progoam
Sapbruckon | Hesicontst | o “‘m‘"""‘F v utity) for resideniial mirofits of anengy 1580 D | nas reoued COy amisstons 15%.
articipn g consanation invasimanis.
Local bank set up foan program for Goaf of orna megawsl of gengratiag
Saarbrugiven Ruskdemtial Godar Aoofop Progmm v rasidantial relrofils of phofovatiaks, as abova | capactly on roofiops.
residants can &all thix solar power fo utilfiog,
Roakieniial Fuel Convarsion fror soplfual off fo natural gas
Ankara Ragidentiat Convarsion M for maldances.
dHetrict has F b
- apar Aesidontial District Heating PP Mancatery sepansion of K. ramrcumt 5% rale o 3%% by
FProvides pubdfe iransportation subsiaies, So [0 meduce singla-accupency
Eoatte Municipal | ity Employes Commite M parking subsldies for carpoots, 1994 vahich rafs. .
Transport Trig Reductiaon Progam talecammuling, alc. fo reduce numbar of
drive-atone irips,
Source: FCLES
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Y. [Introduction

reviewad the work of the IPCC, the resuit of which was a commitment to prepare an international
convenlion on climate change for the Eanh Summit in 1982,

The resulting Framewco ik Convention on Climate Change (FCCC) was signed by more than 150
countries at the Eanh Summit. The Convention stops shorl of a firm target and scheduie for
greenhouse gas emission reductions. A number of countries, including the United States, have since
made unilateral commitmeants to bring greenhouse gas emissions to their 1990 levels by Lhe year 2000,

n April 1995, Lhe signatories to the FCCC met in Bedin 1o re-evaluale emission largels. At this meeting,
the countries mada a new commitment, known as the Bedin Mandate, under which they will try to set
new emission targets for the years after 2000 by 1987, Though the scientific evidence for giobal
warming is still inconclusive, the decision reflecls broad agreement thal reducing the oulput of
greennouse gases is a sensible precaution until more is known about their effect on the global climate.

At ICLEI's recommendation, this initizl Chula Vista plan is interpreting the international geal to be B0%:
of 1990 emissions in 2010. Chula Vista can respond to subsequent FCCC largets during fulure updates
of the CO, pian.

Develaping the Plan

The pmcess used to prepars Chuia Yista's plan is illustrated in Figure 1.2. A 25-member Task Forca
of interesied stakeholders was assembled in May 1994 1o oversee the plan's preparation. Lising stalf
and consultant assistance, the Task Force invantotied existing CO, emissions; projected emissions
growth to 2010; and evaluated a wide ange of CO, reduction measures o identify those most suitable
for Chula Yisla. This process culminated in the reduction stretegy, policies, and implamentation
measures described in the plan’s concluding chapters. The geographic scope of Lhe plan is shown in
Figure 1.3, which illustrates the City’s general planning area in relation to the San Diego region.

Measuring CO. and Energy

Planning for CO, emission reduclions and related energy efliciency improvemenls requires the
measurement of CO, and vancus engrgy quantities. In this plan, OOy is expressed as a funclion of fuel
type by weight, in either pounds or tons (short tons of 2,000 bs.). For example, 87 gallons of gascline
is equivalent to abowl one ton of CO,. As shown in Figures 1.4, 1.5 and 1.6, aboul half of this comes
from auomobile driving and gasoling; another quarer comas from enargy use in homes, much of that
in electricity; and the remainder comes from energy use in stores, offlices, industries, and munidipal
govemment.
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Figura 1.2

CHULA VISTA CO, REDUCTION PLANNING PROCESS

LEp e
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Figure 1.3
CHULA VISTA PLANNING AREA & VICINITY
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1. Iniroduction

Figure 1.4

1890 TOTAL
ENERGY CONSUMPTION BY END-USE SECTOR

Tranupomation 4,251,041 Tranapartiton S8%

Municiosl 154,430 Munkciosl 2%
industial 1,340 224 Induadinar 12%
Resigantal 2,435,249 Cammuedcal STEETH Reaidanial 12% Commance! 6%
MMBTU %
1990 TOTAL
C02 EMISSIONS BY END-USE SECTOR
Tranapori Nor S4E, 302 Tramipaftiiion $3%
Munkcipal 30,071 — Munkcipal 4%
Induaide! 150,083 ndusiefal 10%
Ragidenifar 247,058 Rexldenial 2%
Commafcar 80,000 Commuarfcal 5%
MMBtu %
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Figure 1.5
18080 TOTAL
ENERGY CONSUMPTION BY FUEL TYPE
Oauddna 8,757 248 Sapoing E2%
FPmopany 2 204 Propane 1%
Elcimeny 1,780,878 Emeiicity 10%
Natral Gax 2,TTF 828 Nalure! Gap 20%
Diane! ARE R4 Dines! 2%
MaBtu %
1880 TOTAL
CO2 EMISSIONS BY FUEL TYPE
Gasoita B18, 100 Tagoine 405%
Prapame 3,161 Fopans 1%
Natural Qag TH4, 035 Nadref Qo 10%
Dlass! 54,034 ElcofCiy 321,051 Dinzel 5% ENciriciy 30%
MMBtu %
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Figure 1.6
2010 CO, FORECASTS WITHOUT MUNICIPAL ACTIONS
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C: VYehicle efficiency improvement.
D: Eieciric rasource mix and vehicle efficiency impro vermeants.
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1. Introduction

Energy use involves a variety of fuels that are measured in their own unique unils. Electricity, tor
example, is normally expressed in kilowatthours while gasoline is measured in gallons. To simplity
labulations, all energy values are converted into British thenmal unils {Btu}. One Biu is the amount of
thermal energy required to raise the temperature of one pound (one pint) of water 1° F at sea level.
Because a singie Btu is a relatively small amount of energy, one million Bty {MMBTU) is used as a
standard unit throughout the pian. Table 1.3 presents conversions of various fusls into Btu equivalents

according to energy and CC, content.

Two other statistical notes: 1) msthane (CH,} is addressed intemmitiently throughout the plan, and in
those instances it is measured in equivalent CC, units; and 2) CO, emissions are often expressed in
pounds or tons per capita, which is the total amount of CO, from a given source divided by Chuta
Vista's tolal population. This latier expression is intended to give citizens betier insight into how their
perscnal actions coninbute to the community’s global warming emissions.
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1.  Introduction

Table 1.3
ENERGY AND CO, CONVERSIONS

One gallon of gasoling
One gaton of diasal
One therm of natural gas

Cne kilowalti-hour (kWh} of elactricity
(based on SDGAE's 1990 resource mix}

One ton of CO, =

One ton of CQ,

One ton of CQ;

CO,
MMBiu Lbs Lbs/MMBIU
0. 1250 19.37 152
0.1390 23.57 169
0. 1000 12.58 116
00034 1.24 364
87.02 galfons of gasofine
159 therms of natural gas

1.610 KWh of eleciricity

STROGe
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2. Emissions Inventory

1990 BASELINE INVENTORY

€O, Emission Sources

The first step in Chula Visla's CO, reduction planning is the establishment of a bassline fo measure
reduclions against: how much CO, is Chula Vista cumently emitting, and what are the sources of those
emissions? 1990 was selected as the plan's 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 Vista's emissions are categorized as follows:

Energy consumption

= . Petoledm use in aulos, trucks, and other equipment.

[ Elpctricity and natural gas use in homes and businesses.
Energy produclion

- Petrcleumn refining

| Electric power generation

] Matural gas distrbution

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

Enerqy Consumption

Emissions are directly created by energy consumption when fuel is combusted by end-usars, such as
motonists using gasoline and homes and businasses using natural gas, Emissions are indirectly created
by elecirical use, i.e., using:;; electricity in a home requires generation af a power plant that, in tum, emils
CO,. Chula Yista's energy consumption is orgenized into five end-use sectors: municipal govermment,
transportzation, residential, commmercial, and industrial.

ST 29 82198



2. Emissions Imentory

Municipal Govemment

Chula Vista's municipal government uses energy in three ways: fusling municipal-owned vehicles;
space conditioning and powering municipal-owned buildings; and powering cerlain public services, such
as street lighting and park irmigation. Municipal energy use accounts for only 2% of total community
energy use. This energy consumption generates abouwl 39,000 tons of CO, emissions annually, and
80% of that comes from electric use. Although municipal government energy consumption is the
smallest end-use sector, it nonetheless is mos! directly subject o public pelicy and can therefore be
used to set a ieadership example for other sectors. It also represents a $4 .4 mitlion annual expense
in the municipal budget. Using energy more efliciently not only reduces CO, emissions, bul also saves
maoney that can be redirected {o other critical public service needs.

Transportation

As a suburban community, based upon 1990 census data, a tolal of 54,200 Chula Vista residents
commute to work oulside of Chula Vista, As a bedroom community to San Diego, the inventory
identified Chula Vista's largest energy end-use sector and CO, emifler as transporiation. Because of
Chula Vista's suburban nature, it is understandable that the largest identified contributor to CO2
emissions reflacts the community's dependence on aulornobiles for a large majority of ils travel needs.
Chula Vistans use approximately 106,000 aulomobiles and trucks to travel over ona billion miles
annuaily, emitling nearly 600,000 tons of CO2 in the process. This includes travel both within Chula
Vista and {or commule trips to other parts of the San Diego region. This sector represants slighDy over
50% of the community's annual CO, emissicns, indicating heavy dependence on low occcupancy
automobiles that are the City's single highest contributors to CO,.

Residential

Afler transportation, the second largest energy user is Chula Vista's residential sector, This sector
included 49,845 dwelling unils in 1920, 46% of which weare detached single-family homes, and 24% of
which were apariment buildings with ten or more units. Chula Vista's residences are relatively young;
23% were built since 1980, and another 60% between 1550 and 1580, In total, this sector accounts far
22% of the community’s total energy use. About one-third of the residential energy used is elecirical,
and two-thirds is natural gas. This energy consumplion creates approximately 248,000 tons of CO,

annually, or 23% of tolal emissions.
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2. Emissions Invantory

Commercgial

The community's commercial sector is dominated by relaii and service trades. These are estimated to
consume about 5% of tolal community energy, and o produce approximately 91,000 tons of CO,
emissions every year. It should be noted that SDG&E has provided electric and natural gas end-use
dala for commercial and industrial sectors combined, making it necessary to estimate the commercial

share. This estimate can be refined i and when aclual commertial seclor data become available.

Industral

Chula Visla's indusirial sector includes asrospace manufacturing and other light industries. This sector
is estimated to consume about 12% of tolal community energy and to emnit about 157,000 tons of CO,
annually. Again, SDG&E only provided combined commemial and industrial data, making it necessary
to estimate the industrial share. This can be refined it and when aciual industrial data are made

available.

Energy Production

The second portion of the 1990 inventory are those emissions creatad during energy preducton and
distribution. For example, electric power plants and petroleum refineries emit CO, when producing their
outpud, and large pipelines may emit CO, or GH, through venting or flaring during preduct distribution.
These sources are organized by energy type, and further by their location either in Chula Vista or
elsewnere but sarving Chuta Yista.

Electricity

Electricity is provided in Chula Vista solely by SDG&E {excepting for a smalt number of "self-
generators,” which are {acilties tha! operate small power plants for their intermal use). SDGAE
generates slaclricity from power planis that it owns and operates throughout San Diego County,
including the 700 MW Souih Bay plant in Chula Vista. 1t also purchases power from independont
producers throughout the County, including saveral in Chula Vista, and from cther utilities outside the
region. Chula Vista experiences power plant CO, emissians far in excess of its own electric needs, with
about 2.8 million tons of CO, coming from jocal power planis alone every year. In contrast, the
community's electric end-use creates only aboul 300,000 tonsfyear of CO, emissions.
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2. LCmissigns Inventory

It i also worth noting that what is normally a community’s largest source of methane emissicns, the
solid waste landfill, is being pul 1o beneficial use in Chula Vista by methane recovery for fueling power
genermtion.

Natural Gas

SDGAE also provides natural gas service in Chula Vista. There is no wellhead natural gas produced
in San Diego Gounty; all of SDGAE's supples are purchased from oul-of-region scurces and piped into
the County. Estimates of CO, from pipeline flaring {and equivalent units of methane venting associated
with pipeline operation), including deliveries to powar plants and direct-use consumers, totals about
145,000 tonsfyr. As with previous estimates, this value is an approximation. Aciual valuges were not
available from SDGAE at the time of plan preparation.

Transportation Fuels

All petroteurn transponation fuels used in Chula Visla are produced and refined outside of the region.
Mosl gasoline and diesel supplies are refined at facilties in the Los Angeles area, and ehher piped or
shipped by truck or rail into San Diego Counly. For the purposes of emission calculations for this
section, staff only included emissions that the city has direct control over. Because freeway trafhc does
not originate or end with Chula Vista residerts, the City cannot greatly eflect a reduction in those
smissions. Thus freeway traffic on -5 and 1-805 through the City was not included in the calculations
becauss the city has no direct relationship with those individuals driving north to south that da not live
in Chula Vista. Staft did include trips originating in Chula Vista, tips ending in Chula Vista, and intermnal
trips. Incorporating all freeway traffic (including through-put tratic) would increase the total, but there
would be no way to eliect reductions, Therefore, @missions are based upon traffic moving 1) within
Chula Vista, 2) originating from Chula Visia, or 3) ending in Chula Vista, approximatety 89,000 tons of
CO, emissions per year is estimated for Chula Visla's share of petroleum refining and distribution.

Summary

The 1990 inventory of consumption and production emissions is summarized by end-use sector and
fuel type in Table 2.1. Figures 2.1 and 2.2 provide graphic illustrations of the dala contained in Table
2.1, including energy consumption and CQ, emissions by end-use secior in Figure 2.1, and energy
consumption and CO, emissions by fuel type in Figure 2.2. The inventory is also fully delailed in
Appendices A and B, In talal, Chula Vista emits about one millicn ons of GO, annually. About half of
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2. Emissions Inventory

Table 2.1

1990 TOTAL ENERGY CONSUMPTION AND CO, EMISSIONS

Energy Cansumption C0, Emissions
End-Use % by Lbs Por
Sector Fuef Type MMy % Tons Sector Capita
Rasigential Elactricity 784,378 a3 144,563 58 2,140
Natural Gas 1,540,871 &7 103,273 €2 1.528
Gasoline o.00 .00 aog .00 a.o0
Digsed Q.00 Qoo o.o0 .00 o.0a
Propane 2.00 © 000 0.0 0.00 o.00
Suy-poral 2 435,244 100 247, 835 100 3,658
Commerial Elactricity 182,633 3z 33,201 57 452
Natwal Gas 342, 746 &5 24,720 &3 355
Gasofine 0.00 0.00 g.o0 0.00 .00
Diaxsl a.00 .o | a.00 0.00 a.00
Propane 0.00 .00 .00 .00 aof
Sut-tnts! 574,677 ioQ 58.01¢ g a52
Industrial Elactricity 610,099 45 111,087 I 1,843
Malurel Gas 730125 54 45,956 9 30
Gasaling a.00 £.00 .00 0.00 0.0
Drcsel 0.00 .00 a.o0 a.00 &.00
Progane Q.00 o0 ao0 0.0 .00
Suby-1oa! 1,340,224 00 156,983 100 2373
Mursicipal Elactricily e rag ar) &N 52 47E
MNaiural Gas 13883 L 874 2 13
Gasoline 23,265 2,054 31
Digss! A, 508 18 3,935 10 S
Prapang 0.00 0.00 0.00 0.00 0.00
Sub-lolaf 254 439 oo 39,073 100 578
Trarsports ian Electnciy 1,485 o0 Q.00 c0g 0.00
Notura! Gas 1 Q.00 .00 Q.00 o.00
Gasoline 5734, 118 a1 514,103 @ 7609
Diesel 558,128 a 50,088 8 741
Propans 25,208 0.00 2180 .00 33
Sub-total &.317.039% 100 566,337 100 8.383
Tatal 10,822, 53¢ 1,065,286 15811
(2} Incluclas murvenal imnspartation Fu,
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2. Emvssions inventory

Figure 2.1
1980 TOTAL
ENERGY CONSUMPTION BY END-USE SECTOR
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2. Emissions invanlory

LEp e

Figure 2.2
1890 TOTAL
ENERGY CONSUMPTION BY FUEL TYPE
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2 Emisgions Inventory

the emissions come from the transportation sector, one-quarer come from residences, and the
remaining quarier is split between the commarcial, industrial, and municipal sectors. Of the fuels used
by these seciors, gasoline accounts for nearty half of the CO, emisgions, and about one-third come from
elecidcity. The remaining 20% is split between natural gas, propane, and diegel.

Figure 2.3 summanzes thess emissions on a variety of personal and community levels in order to

illustrate the relative magnitude of difierent end-use contributions o global warming.

Chula Vista conditions are compared to other ICLEI cities in Figure 2.4. Chula Yista appears to
compare favorably with these cities in terms of lower per capita GO, emissions, bul it should be
remembered that Chula Vista is mugh smaller in population than other ICLE| cities, and as a rule energy
intensities per capita are markedly greater in cities largar than 250,000 persons.

Chula Visla’s per capita CO, emissions also compaie favorably to other Norh American cities because
of the relatively low carbon intensity of SDGEE's resource mix. Several of the other cities rely on coal
and oil-fired power generation versus the natural gas, nuclear, and hydro characteristics of SDGAE's
resource mix. Altemnatively, Chula Vista does not compare favorably to Eurppean cities that are less

reliant upon automobile travel.
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2. Emissions Inventory

Figure 2.3
EXAMPLES OF CHULA VISTA CQ, EMISSIONS
{1990}
CO, Tons/yr
o
Sin!ihr home:
41
10,000 sq.ft. store
109

20,000 s0.11. ofhoe

Auto with 1.1 passengers

E E 32 per passenger

Bus with 30 passengers

5% per passenger

¥

Total par capila
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Figure

1990 PER CAPITA CO, EMISSIONS OF SELECTED ICLEI CITIES
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J.  Emissions Farecast

2010 EMISSIONS FORECAST

Having established a baselineg inventory of Chula Vista's current CO, emissions, the nexi step in the
planning process is a forecast of emissions growth under various future conditions. The purpose of

such farecasting is to;

L IMustrate the increased global warming that may be caused by Chula Vista's population growth
if CO, emission reduclion aclions are not laken.

n Identify the amount of CO, that reduction actions must elirminate in order for Chula Visia to
stabilize or possibly reverse its globhal warming contributions.

The year 2010 is used as a planning horizon consistent with the intemational CO, reduction goal of 80%
of 1990 levels in 2010. A set of forecasts have been prepared to simulate differing combinations of
community variables that affect emissions, including:

u Population growth as projected by SANDAG Serigs VIl population study for the current
incorporated area. This sludy indicated that by 2010, Chula Yista is expecied to gmw 23%,
adding 32,000 additional residents between 1930-2010. As the City continues to expand its
territorial iimits, and population expands, the potenfial CO, emissions and savings from the
action measures will also increase. This estimate does not {nclude the Otay Ranch area.

» Vehicle miles traveled (WMT) and transit passenger miles rraveled as pmjected by SANDAG.
These include all trp origins and destinations inside and outside the City consistent with the
1550 baseline inventory. VMT is increasing al a faster rate than population growth throughout
California, and in Chula Vista a significant 44% increase is projecied by 2010,

u The average fuel etficency of vehicles on the road, which is presentty 18 mpg in the San Diego
segion, This vanable is influenced by federal fuel efficiency standards for new vehicles and the
overall age of the region’s vehicle slock. A gradual improvement in bassling tuel efficisncy is
assumed consistent with GEC projeclions ihat reach 21 mpg in 2010.




3. Emissions Forecas!

] The marginal eleciric ganeration CC, coethicient, or CO, intensity of incremental additions to
SDGAE's resource mix in the fulure. This is influenced by the carbon intensity of fuels used in
the future to generate the community's electicily, i.e., renewables versus fossil fuels. A gradual
reduction in the baseline CO, intensity of SDGAE's electdc fuel mix is assumed consistent with
industry and regulatory trends. However, given the significant changes expecied from electric
industry restructuring, it is unclear how CC, emissions will be impacied. This is an issue,
consistent with the City's legislative agenda, that the City will continue to monitor.

The forecasts are shown in Table 3.1 and Figure 3.1 according to four cases: 1} population and VMT
growth only; 2) population and VMT growth with less carbon-intensive electric generation fuels; 3}
population and VMT growih with vehicle tuel efliciency improvements that exceed the baseline trend;
and 4) a combination of all three previous cases. All four forecasts represent scenanios of what could
happen without any special municipal action {o reduce Chula Vista's CO, emissions. Table 3.2 details
the assumptions used for the improved efeclric esource mix scenarie, All forecasts include projected
methane emissions expressed in equivalant CO, unils.

As a final step in projecting emissions, the average of the four "no municipal action” forecasis has besn
used in Figure 3.2 as a basis for comparison to the tederal and intemational reduction goals as follows:

L Expecied CO; emissions if Chula Vista takes no municipal action to reduce its emissions. The
average of the four cases equates to 1,405,650 tonsfr of emissions in 2010,

» €0, emissions that would occur if Chula Visla achieves the cumrent federel reduction goal of
stabilizing emissions at 1930 levels. This woutld equate 16 1,213,579 tonstyr of emissions in
2010, which would require a reduction of 192,071 lons/yvear {1,405,650 - 1,213,579 = 192,071).

a CQ, emissions thal would occur if Chula Vista achieves the intemalional goal of 2010 emissicns
equaling 80% of 1980 levels. This would equate 1 970,863 tonsAyr of emissions in 2010, which
would require a reduction of 434,787 tons/year (1,405,650 - 970,863 = 434 787).

Figure 3.3 expresses the forecasts in terms of CQ, savings that must be achieved 1o reach either the
federal or intemational goals. I should be noted again that electricity-related emission estimates in
Tables 3.1 and 3.2, and Figures 3.1 through 3.3, are basad on previous SOGAE resource pianning
which may be impacied by the eiectric industry restruclusing currentty underway.
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3. Emissions Forecasi

Table 3.1

2010 EMISSIONS FORECASTS WITHOUT MUNICIPAL ACTION

(based upah SAHDAG Serigs 7 popuilation

siudy’ - does not indiude Rancho San Miguel, Olay Ranch}

{CO, and CH,}
% Change % Change
1590 2000 trom 1990| 2010 | #rom 1990
Cuse A: Populstion and VMT Growth Only
Fooulation 135, 136} 157,412 iz.od|  166.685] 23.35]
Vahicle milas travaled'yoar 1,007,083,750) 12733231000  22.31[1,505.5624 4461
=
Transit passonger miles aveladyasr 59.787,953] 73,125,127 22 31| 864825301 4461
Marging! slec. GO, coal. {ibskWh) 1.24 124 0.0 1.24 .00
Vahicla fuaf afficiency (mpg) | 19 55 21 16.67]
No action {CO, tons) 1,213,579 1,367,414 1a.85 1459 489 23.56]
Federal raduchion goal 2000 = 1930 (GO, fons] 1,213,579 voo] 1213579 7.000
ICLE! reduction goal: 2010 = 80% of 1850 {CO, tons) 1,002 221 T LY .20,
Cpca B Caso A Plug Elactric Resource Mix
improvement
Poputation 135,136 151.412] 1204 165.689] 23.35]
Vehicie milas avaledyaar 1,041,083, 750] 1.273.323, 100 2231 1,505,553;;1 4457
Transit passangsr milas [ravekedyedr 58,707,253 73,125 127 22 31| 86,462,307 44,51
Margingl alac. GO, coef, (bsXKWH) 1.24 11 1147 1,001 -12.53
Vahicle fuel efficency (mpg) 18] 15, 5.58) Z1 T5.67
Mo action {CO, fons) 1,813,579 1,298 249 698 1343 10.72]
Faden reduction goal: 2000 « 1990 (GO, fons} 1,213,579 aoo| 1213579 .00
ICLE! reduction goal: 2010 = B0% of 1990 (0O, fons) 1,092,221 1000y 970,853 20,00
Case O Casa A Pius Yehicle Efficlancy
fmprovemeit!
Popufation 135,136 157, 4121 12.04] 166,688 23.35
Vehicie miles avelodivesr 1,041,085,750] 1,273,323, 100 22.31 f,SOS,EEE;ﬂ 44,51
Transit passonger mies fravelodyvaar 59,767, 73,125,127] 22,21| B6.452.501 4461
Margindi slac, GO, coel. {ibsXKWh) 124 124 0.00 1.24 .60
Vahicla fusl sfficiency {rpg) 18| 20 .o 2 2222
N action {C0, tons) 1,213, 1 11.13] 1,487,517 20.
Faderal reduction goal; 2006 = 1990 {CO, tons) 1,213,573 ocoo| 12135789 0.00
ICLE! reduction poal; 2010 = 86% of 1950 (CO, tans) noe22efp 10000 970, -20.
Casn ' Cpses AB/C Combinad

'ﬂnmﬂﬁmmﬁnmmamadmmm
= tecrhonial limits, B populeion expanc, the potential C0
increasa. The pravious estimalad savings of 100,000 fonsfy
apypdication o axponced tarmmory ol e bvertty’ Bction msasures

of T, emissions could increass T 1
whon lully imglamamed. Thess maasres wil offsel population impacts.

Sk VI Jar the curre incorponiled area. As the Tty cominuas b axpand
¢ BNTHSSMING Bl polantial savings from tha aclion moasuras will also
50,000 b 160,000 o based on

%h0a ko Lty restucturing amd defegulation plars, e Casa B scanaro i5 06 longer valid, acconding to SDGAE, the PUG and CEC.
Because s pmvertory was dona priar i tha PUCTS doctsion bn 1585 Ip restructure the wility industry, FEsOUMTS MUX ImpRoYmonts wil
not be pursued 8l this e Dy e kcal wtily.
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3. Emisgions Forecast

Tahle 3.1 Continuad

% Changa % Change

1890 2000 trom 1590| 2070 | from 1990
Fopitation 135, 1361 151.412) 1204] 156,688 23.35]
Vaficlo milas bravelecrysar 1,m1,nas,rsa| nerades o0 23t r,saﬁ,sszs.sl 44.61
Transit passenger migs aveledyear 56,787,958 73125127 22 31| 66,462,201 44,61
Marginal elac. £O; cool. (HsXWh) 1.24 1109 -11.47 1.00 -18.55
Vehicla fusl efficiency (mpg} ad i & i 22
Mo acbon (GO, tons) 1213579 T 265,435 427 13 Lent 8,04
Faderal reduction goal: 2000 = 1980 (CO, fons} 1,213,579 o0y 1.213.579) 0.00
ICLE! recuction goal: 2010 = 80% of 1950 {CC, fons) 1082221 -10.00f  970.863 20,00
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4. Reduchion Sirategy

CO, EMISSION REDUCTION STRATEGY

Emission Reduction Measures

Having eslablished baseline and future CQ, emission estimates, the next planning step is an evaluation

of CO, redudlion measures suilable for Chula Vista, how much CC, they could save, and how they can

be assembled into an effective reduclion strategy. For purposes of developing the strategy, emission

reduclion measures are grouped into the following seven categories:

[ Transportation control

u Land-uss

" Clean transportation {uels

= Residentialicommercialindustrial buildings

Municipal govemment
n Electricity and natiiral gas supply systems
- Regichal/slatefederal policies

Using these groups of measures, the reduclion strategy was formulated in the following manner.

The consultant provided a total patential universe of approximately 300 reduction

measures compiled from regional, state, national, and intermational sources.

The cansulam conducied an initial screening of 300 measures and presented the Task
Force with a generic list of 168 "CO, Reduclion Measure Descriptions® for screening by
the Task Force with regard to applicability to Chula Vista and favorable economics. The
Task Force rewiewed Lhe generic maeasure desctiptions as they weare presented in fiva
categories: transpartation control; land use; building measures; altemative fuels,

rmunicipal measures.,

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 procass idenlified 80 preferred measures using the evaluation
criteria in Table 4.1.

ST
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4. Reduckon Stralegy

m N N NN N NN

Table 4.1 )
CO, REDUCTION MEASURE SELECTION CRITERIA

Preferred Measures

Overell appropriateness of the measure to Chula Vista’s geography and character.
General acceplability of the rreasure to the public.

Acceptability of the measure’s technoefogy requirenments, i appiicable.

Feasibility of implementation funding.

Presence of an eslablished and/or growing marke! for the measure.

Abijlity fo quantifiably gauge resulfls and banelits.

Uselul life or durability of a measume’s CO, savings.

Availability of an organization willing and capable to implement a8 measure.

Action Measures

Measures already underway.
Diversity of measurss.

Magniiude of CO, savings.
Cost-effectiveness.

Measurable resulis.

Adequate implementation resources.

82196



4. Reduction Sirategy

4. Of the 90 preferred measuras, the Task Force then selected 20 “action” measures for
implementation lollowing plan adoption, Seleclion criteria for these 20 measures are
also given in Table 4.1.

The remainder of this chapter describes the seven categories of measures in more detail, and
summarizes the Task Force's review thal lead to the seleclion of preferred and aclion measures.

Transporation Conirol Measures

Transportation control measures (TCMs) are those CO, reduclion actions that reduce aulo dependence
and/or increase the efficiency of vehicle use. For example, TCMs include actions that reduce or
aliminate aulo 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 by Task Force members. In tolal,
ahoul 75 TCMs were evaluated against the criteria in Table 4.1 in ordar to arrive at prefemed and aclion
measures. TCMs preferred by the Task Force are listed below according 1o these suitable for direcl
municipal action, and those requiring implementation by other organizations that can be encouraged
by the municipality:

Di Municipal Action M
a Transit

a Route improvements

(ni Terminal/stop improvements
L] Parking managermant

] Parking cash-out

m] High Qceupancy Vehicle preferential parking
o Limit new parking in areas with transit

O Improved enforcement
O

Bus stop relogation to parking areas

sT00z 51 82196



4. Reduction Stralegy

= Employment travel

o

Telecommuting and telecanters

. Shopper shudle

O Shopper shuttle service
[ Ridesharing
m] Transporation management associations
o Vanpool programs
m] Carnpool matching programs
m) Guaraniged ride home
= Infarmation distribution
o Ridesharing/park and ride signage
O Ridesharing matching programs
a Transit/paratransit promotion
o} Traffi¢ condition announcemants'signs
n Pedestrian travel
a Safely improvemnent
a Direct connedctions with transit
[ Bicycle travel
O Education and promotion
(m} Integration at employment/shopping areas
o Bikewayslanes
a integration with transit
(| incentives for showers/clothing lockers at employment locations
] Roadway assignment
m] Reversible-flow bus and car lanes

ST
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4. Raduclion Sirategy

her ke
m  Transi
O Commuter gdiscounts
O Peakfoff-peak transit fares
L Parking management
O Parking cash-out
O Parking cost increases
» Empioyment travel
O Four-day work week
O Employment bensfits based on HOVAransit use
O Tax incentives for vanpoo! or transit
(| Parking disincentives for single occupancy vehicles
= Siudent travel
O Parking/carpool incentives
] Student transit subsidy
m} School mandated cost recovery
a Aeduced minimum clistance for bus riders
u Pricing
a Marchant transportation incentives for shoppers
O Lowar ratesforeferential treatmant tor HOVs
Land-Use

Land-use CO, measures are those that reduce auto dependence and increase building energy
efficiency through land-use mixes, densities, and siting standards that reduce energy consumption and
oromote non-auto travel modes. In effect, the shape and content of Chula Vista's land-use plan largely
dictates the types and amount of energy needed for the community to function: By purposely shaping
its land-ugzes to be more energy efficient, the community reduces pollriant and global wanmming
emissions, and saves the costs of the fuels that craate those emissions. These and other benefits such

as reduced infrastructure costs are illustrated in Figure 4.1.

srhiog
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4. Reduciion Stralegy

Figure 4.1

EFFECTS OF LAND-USE CO, REDUCTION MEASURES
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4.  Reduction Stralegy

The CO, implications of Chula Visia's general plan were recently evaluated as parl of SANDAG's
regional energy planning and growth management processes. Using SANDAG's geographic
information system, and an energy planning methodology known as PLACE?S, the energy efficiency
of Chuia Vista land-use designations to 2010 were evaluated. The results, shown in Figure 4.2, are
displayed in two steps: 1) potential efficiencies if land-uses were {0 take maximum advantage of their
locational atlibutes, e.g., proximity to transit; and 2) net efficiencies given land-uses as actually
planned. Figure 4.2 reveals the following conditions:

] Potential Efficiercias

Much of the older, westemn portion of Chula Vista is rated “very good™ becauss of ils higher
densities, greater mix, and befter pedestrian and transit orieniation. Potential efficiencies fall
to "fair” in the eastern porlicn of the community as land-use becomes primarily low-density
single-family residential. This eliciency reduclion (and CO, increase) occurs because of the
auto dependencs created by single-use, low-density development pattems. Such pallems also
increase building and infrastructure energy use, and CO, emissions, even furlher.

] Met Efficiencies

Interestingly, when net efficiencies are detennined by comparing planned land-uses with
locational poteniials, the easbwest ratings are inverted. Much of the eastem porlion is raised
tc a “good” rating because planned land-uses at least limit the amount of population growth a1
the urban fringe through low-density designations. Unforlunately, the westem core of the
community is downgraded from “high” to “moderate” efficiency because iis planned |and-uses
do not lake maximum advantage of lheir locationat values, such as creating high-density areas
close 10 transit and shopping. But steps are being 1aken 1o comect this probiem, sich as the
case with the "Broadway Business Homes* development projeci that aims to create and
enhance mix use and take advamage of higher densities.

This PLACE®S evaluation points up the opporlunity to reduce emissions with land-use gesignations and
transponation improvements that match the capacity of Chula Vista's built environment. Figure 4.3 is
a simplified illustration of the contrast in built form on either side of interstale 805, with the west side
favorad by an integrated grid of sireets and smal lols patiems compared to the east side whare straet
connectivity falls of rapidly, making the auto the dominant mode of travel. The major opporunity ahead
for Chula Vista is how GO, friendly the SR125 comidor will be once it is developed.
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4. Reduction Strategy

Figure 4.2

PROJECTED LAND-USE EFFICIENCIES IN 2010
(SANDAG AGMS Existing Policies)

Potentlal EMclencies with
Maximized Land-Us#

Subarea Potesobial®

Bl High {Mear Rail Camer
B3 vigh (Near Bus Centen .
Moderate ' : e AL,
E Low . Y, )

MNet Efficlancies with
Flanned Land-Uses

Enzrgy Efficiency®
B very Good
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Fair
E Poor
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4. Reduction Stralegy

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

Rescurces Board, and athers. Planning Department slalf participated in this review, and commented

on measure suitability, inciuding, in some cases, partial implementation of some techniques alreedy

developed. Those land-use measures preferred by the Task Force includs the following:

" Use mix
u] Increasing mix of residential and complemenlary nonresidential uses. For exampile,
neighborhoad grocery stores close to homes,
(] fncreasing mix of residential types, e.g., delached and atached single-family dwellings
in the same neighborhood.
a Decentralized services at dispersed jocations. Activity and shopping areas readity
accessible from neighborhoods throughout the City,
» Housmng density
o Increasing housing density near transit {ransit overlay zone).
(w] Encourage infill housing that takes advantage of vacant, already-serviced land in
daveloped areas.
" Site design and orientation
D Tradilional neighborhood development (TND) emphasizing pedestrianAransit
conneclons.
(= Locate schools/parks for efficient access.
a Pedestriarvbike orientation. Provide direct, short, convenient linkages for padestrian
and bicyclists,
a Transit crientation. Provide direct, shart, convenient linkages o transit.
O Solar crientation for passive and/or active use for commercial.
O Vegelative cooling via shading to reduce building space cooling requirements,
O Light-ccolored exterior surfacing that refiects heat 10 reduce building space sooling
demands.,
w) Carbon-absorbing landscaping planted strategically for that purpose (rather than purely

for shading).

ShID02
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4. Reduction Strategy

n Maobility
a Pedestrian oriented street design, including direct, shorl, convenient linkages.
O ° integrated street networks (multi-modal sireets with high conneclivity).
a Revise minimum/appropriate parking requirements, including shared parking and

disincentives for singie-occupant autos.

As noted earlier, some of these measures have already been adopted to some extant by the City in ils
planning for new growth in the Sweetwaler area and Eastern Temitories. Several features have baen
incorporated into plans for Olay Ranch; a detailed review of CO, reduclion measure applicability for
Otay Ranch is given in Appendix C. Extension of these techniques throughout the City will maximize
CO., benefils.

Clean Transportation Fuels

Clean transporiation fuels is the category of CO, reduction measures that substitutes “clean” vehicie
fuels for traditional petroleumn products threugh vehicle engine conversion or new vehicle purthasas.
The City, the Chuia Vista Elementary School District, and Southwestem College all currently have
natural gas vehicles (NGV) in operation. As of September 1985, the City and Southwestem Caollege
both have NGVs in service, while the School Districl operates seven compressad natural gas (CNG)
school buses. The U.S. Poslal Service in Chula Visla has 112 CNG vehicles in service, and
Metropolitan Transit Development Baard 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 insialled at the Chula Vista
Elemeniary School District in 1993. The U.S. Poslal Service has its own CNG fueling station which was
installed in 1994, MTDB alsc has its own station which was completed in 1995. Likewise, the City will
employ three hydrogen fuel cell powsered zerc emission buses in its transit system in 1997-98.

The California Air Resources Beard (ARB) adopted low-emission vehicle regulations in September
1990.These regulations established four new categories of emiasion standards for passenger cars and
light-duty trucks: Transitional Low-Emissicn Vehicle (TLEV), Low-Emission Vehicle (LEV), Ultra-Low-
Emission Vehicie (ULEV) and Zero-Emission Vehicle {ZEV). The regulations eslablished a
progressively mare stringent fleet average emission requirement for non-methane crganic gasas, which
manuiaciurers can meet by producing any combination of TLEVs, LEVs, ULEVs and ZEVs. |n addition
to meeting the fleet average emission requirameant, the seven largest manufacturers are required to
produce and offsr for sale in Califomia ZEVs in amounts equal to two percent of their total vehicle sales
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beginning with the 1998 model vear, rising ta five parcent in the 2001 model year and ten percent in the
2003 modei year,

The ARB slaff conducted a senes of public forums during 1995 1o discuss all aspects of the ZEV
program, inciuding hybrid-eleciric vehicles, consumer marketability, intrastruciure, fleet issues,
technology, benefits and costs. The ARB slalf also established a Battery Te-c:hnﬁlogy Advisory Panel
to evaluate the slatus of batteries for the 1998 implemenlation 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 requirementis for madel years 1988 through 2002, The ten percent
requirement for the 2003 model year would remain unchanged. This modification would allow auto
manufaciurers more time to develop and demonstrate ZEVs powered by advanced batteries and
flexibility to determine the bast tme to introduce this new technology to the market. To encourage the
eerly produclion of advanced ZEVs, the ARB is also proposing to add a provision to allow multiple
credits for longer-range ZEVs proguced prior to the 2003 model year. Thess ZEVY credits could be
applied to a manufaciurer's 2003 and subsequent model year requiraments, To ensure that no
emission reductions are lost by suspending the ZEVY requirements, the ARB is recommending that it
enler into agreements with gach of the seven auto manufacturers that are subject to the 1888 through
2002 mogel year percentage ZEV requirements. These agreements would formalize commitments by
the aulo manufaclurers to achieve the air quality benefits of the percentage ZEV requirements, to
comtinue investing in advanced batteries, to produce ZEVs powered by advanced batteries for
demonstration purposes, and toe ramp up to lerge-volume ZEY production in the 2003 model year.

The Federal Energy Policy Act (EPACT} of 1992 requires conversion of fleet vehicles o clean fuels
according to the schedule given in Table 4.2. EPACT required federal fleets to begin purchasing
altemnate huel vehicles in 1993. The Act requires slate fleets and altemnative fusls providens to begin
purchasing allemative fual vehicles in model year 1996. And the law may require private and municipal
fleets 1o acquire altemative fuel vehicles slarling as early as model year 1999, Under EPACT, the
Secrelary of Energy has two opportunities to mandate private and municipal fiegt aclion as shown in
Table 4.2. K a rule making is issued by Decembar 15, 1906, then “earty rule making™ will apply; and if
nie making is not issued until January 1, 2000, then “uture rule making” will apply. ¥ no rule making
is issued by the later date, there wili be no private or municipal fleet mandates.
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Tabla 4.2
EPACT CLEAN FUEL TIMETABLE
FOR PRIVATE AND MUNICIPAL FLEETS

Early Future
Rule Making | Rule Making
Model Year Svenario Scenario
1299 20% ---
2000 20% ---
2007 20% ---
2002 30% 20%
2003 40% 40%
2004 50% B0%
2005 80% 7%
2008 on 70% 70%

Sowre: Fodaral Enemy Policy Ad
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In considering clean fuels, Chuta Vista has three choices in the near term based on the cument

commercialization of altemative fuels and their supporling technologies:

. Electricity
L Compressed natural gas (CNG)
L Methanol

There are other emerging fuel options, such as hydrogen, clean diese!, and biodiesel. The timing of
their commercial status is uncerain at this point. The Cily should actively monior EMENing
aftemaiives, such as hydrogen and clean diesel, while it focuses on commergialized aftemnatives in the
near term, Implementation options for clean fuels include the purchase of new vehicles equipped to
use them; the conversion of existing vehicles io uss them; and the provision of new or modified fueling
(or charging) infrastructure to support widespread clean fuel use. in the nearterm, the most cost
efleclive and emission-reducing opportunities exist in vehicle fleets cperated by publiz and private
organizations, where large numbers of vehicles are fueled and maintained by single owners at

cemralized locations,

Currently, the genaral public refueling network for clean fuels is also very limited. Key barriars that need
to be eliminated, in part through local planning, have been identilied by the CEC in its 1954 Calfuels

plan as follows:

[ All claan fuels

o Lack of training for vehicle technicians and emergency persornel.

o Need for increased public awareness of clean fuels and their benefits.
- Electric vehicles

O Lack of standard charging equipment and conneclors.

Q MNeed for code ravisions and information dissemination,
u MNatural gas vehicles

O Limited fueling network,

| MNeed for code revisions and information dissemination.
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Prefered implementation measures within ¢lean fuel market segments include the following:

Fleet operator conversionfpurchase commitments and phase-in schedules. For
example, the City can exercise leadership by developing a municipal fleet that is 100%
ciean fueled or high conventicnel fuel efficient by 2010,

Comprehensive municipal deparmental review and removal of any code bamers to
clean fuels commercialization. In particular, safety requirements should not create
unnecessary obstacles to dean fual commercialization while still maintaining adequate
safety slandards.

Provide technical assistance and/or referral services for perscns interested in
conversionfpurchase. Conversion assislance should include information on the

importance of CARB-cerlified retrofit Kits.

Expansion of adult and/or college job training aimed at maintenance of clean fugl
vehicles and fueling infrastruciure.

Prefsrential treatmen of dlean fueled vehicies, such as special parking privileges.

Use of high visibiiity special applications, such as meter reading, o demonstrate clean
fuei vehicles to the community at large.

Recruitmer of designers and parts manufaciurers supplying components to the clean
fuel industry, consistent with the Border Environmental Commerce Alliance and Boarder

Environmentai Technology Aesource Center respectively.

Awards program to recognize exemplary clean fuel eftorts in the community.

Residential, Commercial, and Industrial Seciors

This category of CC, reduclion measures consists of energy efficiancy measures for building space

conditioning, lighting, and process improvements. Measures have been organized as foliows:
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. Hesidential/commercial new construclion
Space heating

Space cooling

Domestic hot water

Appliances

Pools and spas

Lighting

Office equipmant

OO OoOoaogaaao

» Residential/commercial retrofit and remodeling
Space heating

Space cooling

Domestic hot water

Appliances

Pools and spas

Lighting

Office equipment

[ o R S R o I 5 I o R

. Industriai retrofit and new construction
O Space conditioning
m} Lighting
o Ventilatian
(] Moiors

Since the 1970s, builders and consumers altke have demonstrated clear prefarences for increased
efficiency measures in these areas that are cost-effeclive. This Is reflecied in the growing market
preference for efficient homes gensrally, and increasing consumer purchases of high-efliciency models
¢f appiliances, If builders and consumers are provided wilh good information on measures that are
economically sound, expenence has shown that the buying public will raspond accordingly. In fact,
there is strong evidence that builders and the public can be motivated as much by non-energy benefits
as by direct energy savings. Jn mounting a voluntary implementation effort for building efficiency based
on information and incentives the aE'rt:u;ur should promote the types of non-energy benafits detailed in
Appendix D in addition to energy and CO, savings.

The major thrust of a voluntary efforl is increasing awareness of buiiding 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 vatiety

of methods, including the following examples:

Infommation dissemination

This can occur at the pemnit counter, vendor and material cullels, and professicnal
meetings. Information can be distribuled in printed and video form; with interactive
leaming soltware; and through a speakers bureau involving local professional
organizations such as the American Instituts of Architects and the American Society of
Heating, Refrigeration, and Air Conditioning Enginaers. Table 4.3 presents a checklist
of building design and construction praciices that an information program can be built
around. Appendix D contains information on non-enargy benefits that should also be

stressed.
Design assistance

Homeowners and designers should be able to oblain jimited technical help, or access
1o seil-help information, from sources such as the City’s Web Page or other on-line
services,

Design compstitions and awards

Exemplary efforls should be encouraged through annual efficiency compstitons and
well-publicized awards.

Home efficiency rating system

One of the best voluntary a.ﬁpmaches used in many parts of the country are home
energy efficiency ratings that cecur when a residence is built or sold. Austin, Texas has
a successful "Greenstar” program, and Califomia has a very successful non-profit
statewide program called CHEERS (California Home Energy Efficiency Rating System).
The City plans to estatlish a GreenStar Building program. Information is 1o be provided
in the Deparment of Building and Housing.

STHRR
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SAMPLE CHECKLIST:
Table 4.3

ENERGY-EFFICIENT BUILDING DESIGN
AND CONSTRUCTION CHECKLIST

DESIGN
Smaliar ic bettar, Opiimize use of interior space throuph careful design so that tha overah
bunicing size—and resowrce use In constructing and operating il—are kaptfo a
FTENATILITL
Design an enargy-afficient Use high levais of insidation, high-performance windows, and tight
buitding. construction. Cheose glazings with low sofar heai gain.
Deaaign DUdcings 1o use Passive solar haating, daylighting, and natural cooling can be incorporated

ranewable engmgy.

cost-eNectively inio most buildings. Also consider solar water heating and
phalovaltaics--or design buildings for fulure panat instaliation.

Oplimize matenal twa.

Minimize wasts by dasigning for standard sizes. Avoid wasie from structural
overgasion (use optimum-valie engineenng/advanced framing).

Dasipn wator-efficient, -
makHanars lendscaping.

Conventional lawns have a high impaci because of waler use, pesticide use,
and pafiution gansratad from mowing. Landscape with drought-resistant native
Planis and parennial groundcovers,

Make i gasy for acoupants o
FECYTN Wasio.

Maie provisions for storage and processing of recydables: recycling bins naar
the iichen, urdorsink doar-mounted bucke! with kd for compastable focd
wasla, gl

Dwespn for fiaune reussa,

Make ithe struchure adaptalde fo other uses, and choose malerals and
components thal can be reusad or recycled,

Avoid potantial health hamargs:
radon, EMF, pashcices,

Fofiow recomenended praclices o munimize radon ertry into the busidirng arvd
provide for uure mitigation i necessary. Flan slecirical wirng and placemant
of electrical equipment to minimize alsctromagnetic fisld axposure. Basign
incect-regisiant detailing Mhat will require minimal Lse of pestizidas,

SITING

Ranovate ohtor huitdings.

Conscientiously ranovatng Bxising buildings is the most sustainabke
SO ILCHon

Evafuata sire resources.

Early in the siting process camy out a carefuf site evalualion: solar ScceFs,
sonls, vegelation, important nafural areas, eic.

Locate buiidings o mnimiza
anvirommental impact,

Cluster bulidings or build attached units o preserva oper! space and wildlife
habitats, avoid especially sensitive areas including welands, and keap roads
and service lings shorl. Leave the masi pristing greas untouched, and look for
argzs that have been previously demaged (o busld on.

Pay ameviion o sclar grigniation,

Reduce enargy use by orienting buildings 1o make optimal use of Passive Solar
heating, daylighting, and raiural coofing.

Sinate bikdings (¢ benafif from
Ve LA T,

Troes on the east and west sides of & budding ean arernalizafly reduce cooling
foads, Hedge rows and shiubbery can block cold winter winds or halp channe!
cool suyner braezes into the building.
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Table 4.3 Conlinued

aquipmant and insulation.

MATERIALS
Avaid ozone-deploting Chicraflucrocamons fihe main comnbutor fa orore and faciktator of
chamicals in mechares! oba! wanning) hava lameedy bosn phased oul, bue their primary

replacements--Hpdrafiuorocarbons—- also demaga the arone layer and
shouid be avaided where possibée. Reckaim Chiarplivonocarbons when
senising or dispasing of aquipmert and, if passible, lake
Chiarofuonazanbon-based faam insiation (o a recycier who can capnra
Chiorofluoracarbons,

Use gurabie producis and Because manutacturing /5 very anergy-intensive, a proguct that lasis

materals. fonger or reguirgs lass malntananca usually savers enargy. Dureble
praducts afso contribute less o solid wasle problems.

Choose buiding materials with | One estimate of the refalive energy intensity of vanious materals (by

ko ermbadiad EneIgY. wwight] is a5 folfows. Lumber = 1, Brick = 2, Coment = 2, Glass = 3,

Fibavglass = 7, Steel = 8, Plastc = 30, Aluminum = 50

By localy produced buiding

Tranzportation is costly in both enargy vse and polfuticr genaration.

matenals. Lok for locally produced mea ferels [ rapacs poders importsd 1o pour
arsa.

Use builcing prodiacts made Buitding prooucts made from rocycled matenals reduce sohid wasia

from recyclad materials. problems, cul energy ConsUTEiion in manulachatng, ad save on natural
FESOLNTS USE.

U'sg saivaged buikting Aeduce andfil prassure and save nafural resources by wsing saivagod

matarals whan possibia. malanals: kimbar, meiiwork, cerlain plurmbing lanhires, ared hardwars, for

axampie.

Avoid maisnizls that will offgas
polivtants.

Solvent-basad finished, adhesives, carpeling, paricia board, B many
other building products refease formaldehyde and wolatile organic
compounds [WOCs) inte e air,. Thege chemicals can alfact workers'
and occuparts’ health as well as contribute to smog and ground-lavel
azone poliution outside.

Mirnimdze use of pressune-

Lige delaiing thal will pravent soff cortact and rof. Where passibla, use

troated Jrrber, aflamatives such as necyuied plastic karber. Take mezsire o prlact
Hkars whan cutting and hardfing pressure-Ireated wood, and never
fum scraps.
EQUIPMENT
Inseall hiph-effciency heating Well-designed high-afficiancy fumaces, bolors, ard air conditioners fand
and cooling equipment, distribution systems) nol anly save monay, but 8i50 produce less

poliution during cperation. Insiall equipmeni wilth méinimal risk of
eambiusion gas sgiflage, Suct as Saalad-combLSTan BRances.

install nigh-gfficiency ligits
and appfiances.

Fluorascant fighting has improved dramalicatly in recen! years and Is
Row suitable for homes. High-efficiency appiances offer both economic
and emvironmental advantages over their conventional ciwntengans.

install warar-sibcent
equiment,

Water~consenving fodlals, showerheeds, and fabce! aeralors not only
reduce water use, they alse reduce demand on sewage realment plants.
Asducing hot water use 2isd Saves enargy.

Irsstall mechanical vendtiation
SQLNTEN,

Mechanical venliiation is usually required fo ensure sale, healthy indoor
air. Heat recovary ventifalors am prederved In cold climates bacause of
enemy savings, but simpler, less exponsive exhausi-only ventilalion
Systems are also adequata.

Adapted from RMI, 1985,
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n Demonstration projecis

Construction and monitoring of experimental or pilot pojecis that demonstrate
nnovative concepts 1s ofien a usaful method of showcasing efficiency.

» Municipal design review criteria

Adding stronger energy efficiancy items to Chula Vista's existing design review criteria
would help institionalize efficiency and lead to more energy-conscious projecis
generally.

L Expedited permit reviews and bonuses

The City could cHer expaditad permit reviews or cther zoning bonuses fo builders who
voluniatily exceed minimum code energy slandards.

The Task Force and City stalf have indicated interest in combining these voluniary measures into a
Chula Vista “Greenstar” program that stresses information dissemination and recognition of outstanding
etforls.

In addition to voluntary implementaticn, tha strategy should include ongoing review of building code
standards to ensura that they reflect improving technologies and eficiencies. This part of the strategy
requires the assistance of local building officials, designers, and builders who are best equipped to
study code changes in deteil and recommand appropriate amendments. Code amendments can be
proposed not only at the local level, but also importantly for CO, reduction, at the state and national

code levels as well.
Municipal
This category of CO, reduction measures concems City govermnment keeping ils own emissions 1o a

minimurn. This includes everything from operating municipal vehiclas to space conditioning municipal

offices. The municipal category is organized as follows:
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u Municipal management
O Comprahensive energy accounting
" Municipal transportation
O Employse commuting
O Clean fuel conversicn/purchase
o High efficiency conventional fuet vehicle purchase
o Maintenance and driving improvemants.

» Muricipal buildings
o Space conditioning
m] Lighting
o Office equipment
u Municipal infrastruciure
(u] Street lights
(u] Traffic signals
o Large pumps and motors

Municipal measures have been reviewed under the breader general categories of transportation and
building efliciency, except for energy accounting. An energy accounting system atlows a city 1o track
energy use room-by-room, building-by-building. This provides insight for decisic: makers on whare
conservation will be more or less efective. This is perhaps the most noteworthy municipal measure
bacause the lack of an energy accounting system severely handicaps any municipal energy
improvement effort. Based on interviews with City stalf and review of municipad recerds, it does not
appear that Chula ¥Yista is readily able to treck energy use comprehensivaly; nor 10 identity usage
anomalies and take focused comective action. An energy accounting system will perorm these duties,
which ara eseential for achieving reliable and consistem energy and CQ, reductions. One of the most
popular systemns of this type is ENACT, which is available from the Washinglon State Energy Office.
Use of a system like this can produce the following benefits:

n Identitying where energy is being wasled or used inefficiently.

= Showing where anergy cosls have been reduced in order to confim
consenvation effectiveness.
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[ Providing better information for budgeting and capital improvement
programming.

n Providing a rational basis for evaluating competing energy efliciency options.

m Identifying billing and rate schedule emors.

u Premoting enargy cast savings so funds can be redirecied to other municipal
needs.,

Electricity and Natural Gas Supply Systems

In contrast to all of the foregoing categeries of CO, action that can be directly controlled by City
govemment, this category is concemed with municipal advocacy of CO, reduction by crganizaticns
supplying electricity and natural gas to the community.

The issues under these organizations’ control that affect CO, emissions include:

" Effliciency improvements in existing electic and natural gas supply systems
(SDGAE, other invesior-owned utilies, indepandent producers, siate, federal).

[ ] Use of low carbon intensity fuels In new electric generation (SDGA&E, cther
investor-owned utilities, independent producers, state, federal).

Opporlunities for Chula Visla to advocate CO, reductions occur regularty in the electric and natural gas
supply policy areas. A prominent example at present is the California Public Utilities Commission’s
intent to deregulate electricity services. In this case, municipalities couid have an opporunity to
promote consideration of environmental issues such as CO, reduction when eleciric utilities are
competing in a deregulated market. The League of Califomia Cities suppons 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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