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THREE IMPORTANT FORCES WILL SHAPE URBAN
DEVELOPMENT IN THE COMING DECADES:

Shortages and increased costs of fossil fuels

National standards forcing reductions of
greenhouse gas emissions

Climate change resulting from
accumulations of greenhouse gases
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Need to take action on three fronts
simultaneously:

1Mitigating effects of climate change
2.Adapting existing cities to reduce emissions

3Planning new development to minimize
carbon footprint

An atlas of pollution: the world in carbon dioxide emissions




CARBON EMISSIONS FROM SELECT CITIES Total emissions in million

tonnes CO, equivalent

l Per capita emission in
tonnes CO, equivalent

Englissions dr) Evrg ezl Clilas cire [ovwer inzi) US of Asizin Cliles

IMPACTS OF GLOBAL WARMING ON CLIMATES

SEA LEVEL RISE

INCREASED HEAT ISLANDS IN CITIES

GREATER EXTREMES

INCREASED FREQUENCY OF HURRICANES

SHIFTING PLANT ECOLOGIES
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NEW YORK FLOOD HAZARDS
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New York City hurricane flood zone
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Chinesa cities

Low Income Asian cities
Aftican cities

Latin Amarican cities
Widdle Eastern cities
Eastern Eurapean Cities
High income Asian clties
‘Wastern Eurspean cities

Canadian cities

AustraliafME clties

[

USAcities

a
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Passenger transport G2 emisisons (kg /person/ year) FIGURE 3, GHG emissions from ground transportation fuels are
ated 1o pop ity.
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Carbon Emissions

APPROACHES TO GREENHOUSE GAS
REDUCTIONS:

us Absolute reductions of emissions
-17% by 2020 -80% by 2050
Mix of national, state and local actions

Absolute reductions of emissions
-20% by 2020

Carbon trading

Largely EU and national actions




Business as usual emissions
growth by 2050'

Carbon offset projects achieve
this by accelerating the transfer
of clean technologies to the
developing world:

Wind power

Hydro power

Solar power

Energy efficiency

Gigaton COZ2e

Scientific consensus calls for
BO%? reduction by 2050

19350 2000 2010

Carbon Wedges

b Billion of Tons of
Carbon Emitted per
Year

“— 14 GtCly
<—Seven “wedges”
eg:
50% reduction in vmt
2X auto mpg
100 new nuclear plants
15% electricity from wind,
solar

Historical
emissions 2 7 GtCly
Flat path

U.S.Target 2050
80% reduction from 2005

2004

Source: Stephen Pacala and Robert Socolow, 2004




POSIBLE WEDGES NEEDED TO MEET US
COPENHAGEN GOALS:

1.Deubling efficiency’of allfcars from) 30 te) 60/ mpge
2. Cutting by 50% miles diventby cars

3. Using best available technology on allfnew.
puildings

4. Raising efificiency: of electric plants by 50%
5.Constructing 100/ new: nuclear pewer: stations

6. Covering 3% off USHland area with wind farms

/. Creating eguivalent off L00Kkm % 200kmiin solar
arrays

8. Increasing densities of Cities by 40%

OF Sequesterng €O equivalent ofifall ol extracted
10: Replacing coal burkning plants with natural gas
plants

11 Using consenvation tillage for alllagricultire
12, Deubling nen:carkon alternative enersy

SOURCES




US Satreas of GrlG Enlissions
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Figure 2: 2008 Citywide COe Emissions by Sector

Total = 53.3 MMT
Buildings = 75%
M Residential
% Commercial
Industrial
Institutional
Transportation = 22%

B On-road transportation

W Transit
Fugitive and process = 2%

I Fugitive and process -
8%
Streetlights and traffic signals = 0.2%

Streetlights and traffic signals
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Wastewater Treatment
Plants
285,793 s, 17%

Existing Buildings:
Replacemsents &
Retrofits

2
New Construction 665,002 mut, 0%

17,268 mt, 1%

41889, 2%

Sotid Waste Mg Plan
192,000 o, 1% A
194930 . 12%
Street Lighting
Clean Distributed 92:434 ut. 3%
Generatson
65,278 mt, 4%

Wehicles
59,000 mr, 5%

0.2%

AVOIDED SFRAWL
15.4 ML TONSIYR

The result will be an
annual reduction

of 33.6 million metric
tons—and an
additional 15.4 million
metric tons avoided
by accommodating
900,000 people

in New York City

CLEAN POWER

104 MIL TONS/VR
EFFICIERT BUILDINGS.
16,4 WIL TONS/YR

SUSTAINABLE TRANSPORTATION
.1 MIL TOHSNVR

New:York City,
Sustainability Strategy




Iranslating Pelicies into) Practices

MORE SUSTAINABLE TRANSPORT

NEWSLORC CFTY STREET PRIORITIES

1.Pedestrians

2.Cyclists

3.Buses

4, Automehiles










GREEN INFRASTRUCTUKE

Table 1: Green Infrastructure Opportunities, Strategies, and Technologies (citywide)

Land Use

New development
and redevelopment

Sheets and sidewalks

Multi-family residential
complexes

Farking lots

Parks

Schools

Vacont lofs

Other public
properties

Other existing
developrment

% of Combined

Sewer Polential Strategies and Technologies
Watershed

Stormwater performance standard for new and expanded development

Rrooftop detention: green roofs; subsurface detention and infiliration

Integrate stormwater management info capital pregram in parinership with DOT, DDC, and
DPR

Enlist Business Improvement Districts and other community partners
Create performance standard for sidewalk reconstruction
Swales; street frees: Greenstreets; permeable pavement

Integrate starmwater management into capital program in parinership with NYCHA and HPD

Rooftop detention; green roofs; subsurface deteniion ur}d infillration;: rain barrels or cisterms;
rain gardens; swales: street rees; Greenstreets: permeable pavement

Sewer charge for starmwalter

DCP zoning amendments

Cantinue demonstration projects in parinership with MTA and DOT

Swales; permeable pavement; engineered wellonds

Partner with DPR to integrate green infrastructure into capital program

Centinue demonstration projects in parinership with DPR

Swales; permeable povement; engineered wellonds

Infegrate stormwater management info capital pragram in parinership with DOE
Raoftop detention; green roofs; subsurface detention and infiliration

Grant programs

Potential sewer charge for stormwater

Rain gardens; green gardens

Integrate stormwater management into capital pragrams

Rocftop detention; green roofs; subsurface detention and infiliration; rain barrels; permeable
pavement

Green roof tax credit
Sewer charges for stormwater
Continue demonstration projects and data collection

Rooftop detention; green roofs; subsurface detention and infilfration: rain borrels or cisterns:
rain gardens; swales: sfreet frees; Greenstreets; permeable pavement

Figure 20: Pilot - Model High Density Housing Retrofit
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NGE INFRASTRUCTURE GUIDELINES = PARTONE ACHIEVING HIGH DVERVIEW

INTEGRATION OF BEST MANAGEMENT PRACTICES 7 {1/ il 5 %
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High Performance Buildings

Visionaire
EXTENSIVE GREEN ROOF

NTEGRATED HOTGVOLATIC CURTAINWALL L o
NTENSIVE GREEN ROGF

FRECONDITICH
DISTRIBUTION

DEMAND-CON
FILTERED

247 RESIDENTIAL UNITS

HIGH PERFORMANCE CLRT
i WALL WITH TERRACOTTA RAIP
ORGANIC 4 LOCALLY GRO Al = SCAEEN

FOUR PiPE

INTENSIVE GHEE DOMESTIE HOT WATER
SKY GARDEN

RESIBENTIAL AMENITIES

RESIDENTIAL ENTRY

Wi
RETENTIGN

GEOTHERMAL WELL —, STORMWATER COLLEGTION




High) Performance Buildings

Banlk ofif America Tiower

EVAPORATIVE
ol

HEAT REECTH
e

AIRDELIVERY
s'v'i'r

W Outside air
Filtered outside air
m Conditionad air
® Exhaust air
® Chilled water loop
 Condenser water loop
B Glycol loop
W Electrical power
W Natural gas
=Heat

1 95% particulate air filter
2 Air-handling units
3 Gas turbine & generator
4 Heat recovery
sbeam generator
5 Absorption chiller
& Transformer
7 ke maching
8 Chiller
9 Thermal storage system
10 Heat exchanger for water-
side free cooling cycle
11 Cooling towers.

~ INVENTORY OF
NEW YORK CITY
GREENHOUSE

GAS EMISSIONS
SEPTEMBER 2011

NEW YORK.
Wr—

o




New York City's carbon footprint decreased 11.7% from 2005 to 2010, due to milder weather,
reduced electricity use, reduced heating fuel use, reduced solid waste generation, new power plants
C ITY and cleaner imported electricity, more efficient steam generation, and reduced SF, emissions

CA R B O N Millons of metric tons of C0e
FOOTPRINT

- L o ——
fomn s o i e e

i vt imtren et iy Seon

it ¥ e e —y -

External ffects Changes in consumpton, above Changes i ity aperations
impactsof growth and weather

From FY 2006 to FY 2010, the City government’ s carbon footprint decreased 0.9%. Combating an increase
C I TY G OV in GHG from electricity use and wastewater treatment and water supply operations, a net decrease
resulted from more efficient electricity and steam generation, less heating oil used per employee, reduced
CA R B O N solid waste export emissions, improved streetlight efficiency, and reduced landfill methane
FOOTPRINT

Millions of metric tons of COe

=

= e vesren

PHILADELPHIA SUSTAINABILITY STRATEGY




Green City
Clean Waters

The City of Philadelphia’s Program for Combined Sewer Overflow Control
A Long Term Control Plan Update

ENERGYENVIRONMENTEQUITYECONOMYENGAGEMENT






PEIEAPDIEREA GREENWEORES TARGETS 20:1L5/25):

ENEREY

*3(0%) rieduction of City govemment energy consumption
*10% reduction of allfbuilding energy: consumption

*159% of housing stock retrofittediwithiinsulation, air sealing,
cool roeofs

*20% of all'energy from alternative sources

ERVIRORIMERt

*20% rieduction of greenhoUse gasieEmIssIons
*70%) o allfbuildings andinfrastrictirerin goed repaiR
*100%)increase in nUumBER of greentjels

QLY

s|Vlianage stermwater teimeet Federallstandards

o759 o1 residentsiwith 10 minutes ol a park

o759 01 residentsiwithin 10/ minuites offlocal food market
or gardens

*309%) tree canopy over entire city (300,000 new. trees)

ECONOMY
*10% reduction ofivehiclermiles traveled

+ improved air quality telmeet Federall standards
*70%) of selidwastesidiverted firom: landfills




2015 PROJECTION GREENWORKS TARGET GREENWORKS INITIATIVES WILL YIELD

TARGET 1: MUNICIPAL GOVERNMENT ENERGY USE

344 teilion B 4,16 rilion Bas 3% % 008-2,54 trian Bus 7:62 willion Bius saved In 2015

TARGET 2: CITYWIDE BUILDING ENERGY USE

99.7 triian Btus « 103 tillian Bt 0% < 2006=89.7 tilian Blus 129 willion Brus ssved in 2015

TARGET 3: RESIDENTIAL WEATHERIZATION =L | i

3,500 projects 26,000 prejects

15% of total heusing=103,000 projects 72,000 additional projects by 2015

TARGET 4: ALTERNATIVE ENERGY W i o

0.3 milicn Ik 1:35 milions MM 20% of electricity=2.93 MWh 1.58 million MVWh in 2015
TARGET 5: GREENHOUSE GAS EMISSIONS 2

172 million t€0Zeq 15.8 millizn 1C0Zeq 0% < 1990~13.8 millien 1€032g 1,77 million 002 in 2015

TARGET &: AIR QUALITY ATTAINMENT |

AR dhaalthit AOEHays 20" Linhpatert GER ciury 2015 < 20082006 numbers. 10 fewer *Unhealthy” AQ) Days in 2015

TARGET 7: DIVERSION FROM LANDFILL =

1.5 milion tons 1,56 milfien tons T0% diversion sata=890,000 miilan Tons gaing 10 ndfl .67 million tans diverted i 2015
TARGET 8: GREEN INFRASTRUCTURE

CQUTDOOR AMENI

10,300 graen acres 10,300 graen acres 75% of residents with access=10,800 green acres 500 additional green acres by 2015

51,900 pervious acres 51,000 pervious acies 4% of 200 pes it sores by 2015

=
=
o

n

TARGET 10: LOCAL FOOD

230 gandars, markets 230 gardars, markets 75% ol rasidarts wi-ascass=314 gardons/Tanma/markets 84 additional gardors/iarms/marets by 2015

TARGET TREE CANOPY

2.1 million trees. 2.1 million trees. 30% canopy by 2025=3.1 million trees 300,000 sdditional mah,-gms
RGET 12: VEHICLE MILES TRAVELED

TARGET 13: STATE OF GOOD REPAIR.

7% of asseta in SOGR 74% of assets In SOGR A% i 2015 13% of axcats raisod ta SOGR by 2015

TARGET 14: GREEN 10BS

=
|>|

14,400 green ks s 16,300 green jokrs. Double 2005 by 2015-28 800 green jabs 10,500 additional green jobs by 2015
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GREENWORKS

PHILADELPHIA




| YEAR ONE I
| TARGET PROGRESS

TARGET 1 Lower City Government Enerdy Consumiption by B0 Pareent ik

TARGET 2 Reduce Citywide Building Energy Consumption by 10 Percent

TARGET 3 Retrofit 15 Parcant of Housing Stock with Insulation, Air Sesling and Cool Roofs
TARGET 4 Purchase and Generate 20 Percent of Electricity Used in Philadelphia from Alternative Energy Sources
TARGET 5 Reduce Greenhouse Gas Emissions by 20 Percent

TARGET & Improve Air Quality toward Attainment of Federal Standards.

TARGET 7 Divart 70 Parcent of Solid Waste from Landfill

TARGET 8 Manage Stormwater to Maet Federal Standards

TARGET @ Provide Park and ation Resources within 10 Minutes of 75 Percent of Residents.

TARGET 10 Bring Local Foad within 10 Minutes of 75 Percent of Residents

erage toward 30 Percent in All Neighborhaods by 2025

TARGET 15 Philadelphia is the Greenest City in America

AR A R CRRES AR T

0% 0% 20% 0% 0 i % 0% 0% an 10

CHICAGO CLIMATE ACTION PLAN




OUR CITY. OUR FUTURE.




Kev FACTS.

-185,000 cars

Kev FacTs.

MMTCO, e
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Percent

reduction of

2010
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metric tons
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STRATEGY 1.
ENERGY EFFICIENT
BUILDINGS

3 of Total Chicago GHG Reductions

‘Without global and local action, impacts on Chicago’s
‘weather could be dramatic.

Actions
1. Retrofit commercial and industrial buildings
2. Retrofit residential buildings
3. Trade in appliances
4. Conserve water
5. Update City energy code
6. Establish new guidelines for
7. Cool with trees and green roofs
8. Take easy steps

For more information, ses Chicage 2020 Mitigation and Adaptation Shategies
chartan page 50,

==

STRATEGY 2.
CLEAN & RENEWABLE
ENERGY SOURCES

of Total Chicago GHG Reductions
= 5.33 MMTCO,e

Electricity use, natural gas use and transportation
are the main sources of Chicago’s emissions that
- to cli hang:

Actions
1. Upgrade power plants
2. Improve power plant efficiency
3. Build renewable electricity
4. Increase distributed generation
5. Promote household renewable power

For more information, see Chicage 2020 Mitigetion and Adaplation Strategies
chart on page 50.




STRATEGY 3.
IMPROVED
TRANSPORTATION OPTIONS

of Total Chicago GHG Reductions
= 3.61 MMTCO.e

There is no single remedy, but rather many
remedies with many benefits.

Actions
1. Invest more in transit
2. Expand transit incentives
3. Promote transit-oriented development
4, Make walking and biking easier
5. Car share and carpool
6. Improve fleet efficiency
7. Achieve higher fuel efficiency standards
8. Switch to cleaner fuels
9. Support intercity rail
10. Improve freight movement

For more information, see Chicaga 2020 Mitigation and Adaptation Strategies
chart on page 50,

| STRATEGY 4.
REDUCED WASTE &
INDUSTRIAL POLLUTION

»,  of Total Chicage GHG Reductions
= 2.03 MMTCO.e

While we reduce emissions, we must prepare for
the changes already happening.

Actions
1. Red reuse and recy
2. Shift to alternative refrigerants
3. Capture stormwater on-site

For mors infarmation, sss Chicaga 2020 Mitigatian and Adaptation
charfon page 50




STRATEGY 5.
ADAPTATION

The benefits of early action will improve quality of
life and position Chicago for continued prosperity.

Actions

1.
2.
3.
4.
5.
6.
7.
8.
9.

For mare information, see Chicage 2020 Mitigation and Adaplation Stralegies

Manage heat

Pursue innovative cooling
Protect air quality

Manage stormwater
Implement Green Urban Design
Preserve our plants and trees
Engage the public

Engage businesses

Plan for the future

chart on page 50.

STRATEGY 5
ADAPTATION

Using advanced planted more than 500,000 rees.
the Ciy of Cricago created amap The enforcement of the 1991

it igenties mecy  Gueago

where urban heat island reducion  brough the oy 110,000 new trees,
sirategies il have the greatest  including more than 46,000 new,
impact. The tear-shaped red field in  streettraes—w hich represent over
tis image falls over U.S. Cellvlar 8 percent of Cricagors estimated
Feld on Cricaga's Sauth S, Over streettrae population. In additan
the 1ast 15 years, hicago has new private buildings are required

10 meet refectve roof siandards
since the adopion of the 2001
Chicago Energy Conservation Cade.
Al of these polices reduce the
impsct of new development on the
urban heat isiand and prepare the
Gy 10 respond to areas already
xperiencing elevated heat

42 | oncacocumareacrionman | mvesaricEs | starecy s peesamrion

These maps, generated by the
Center for Neighborhood
Technology, show that people who
live in ciies produce fewer
areennouse gas emissions from
their nousehold ransportation
demand. Total CO; emissions levels
from wansporiation are higher in
the ity center than the surrounding
Suburbs and rural areas because

canter, the per housenold emissions
are lower than inthe surrounding
areas because ity households.

are doser to stores, parks and
sehools, reduding the need for
extended uips.




Chicagolloep Decarsenization Stratesy

issions

2020

Goal
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Chicago Central Area
DeCarbonization Plan

CrilCAGCICLIMATE [ACTIONIPLAN

STRATEGY 3
IMPROVED
TRANSPORTATION
OPTIONS

STRATEGY 1
ENERGY EFFICIENT
BUILDINGS

STRATEGY 2
CLEAN &
RENEWABLE ENERGY

Already, CCAP has achieved 8% of its
goal in the first 2 years.

S

Al

STRATEGY 4
REDUCED WASTE &
INDUSTRIAL POLLUTION

STRATEGY 5:
ADAPTATION

2020 GOAL

Prevent, reduce, reuse and

recycle

+ Reduce, reuse or
recycle 90% of
methane-generating waste
being landfilled

+ Manage use and
disposal of, and switch to
less harmful refrigerants

HIGHUGHTS

« Since 2007, Chicago
decreased methane
generating waste landfilled
by 26%

+ 18,304 kg of refrigerant
properly disposed

* 4,025 tons of food scraps
were composted in 2010

il
2020 Goal: £ g‘f‘?
Reduction of '
15.1 MMTCOe
City of Chicago.
Richard M. Daley
Mayor




PROGRESS REPORT

First Two Years

S
4

OUR CITY. OUR FUTURE.

IMPACT HIGHLIGHTS

IMPACT HIGHLIGHTS First Two Years

MESSAGE FROM THE MAYOR

seatcey 1. ENERGY EFFICIENT BUILDINGS + 456 iniliotives developed fhroug

sraaresy 2 CLEAN & RENEWABLE ENERGY SOURCE 'ments and sister-ageficies o
) misstens and adaptfo chan

| housing units retrofified
e more energy efficient

mereial and industrial buildi
ted o be more energy afficient

go Transit Authority fleet

000, gollons of ollernative fue

.83 percent of donstr and

‘demolition




GOAL: GOAL:
REDUCE ENERGY USE IN BUILDINGS r USE A VARIETY OF TRANSPORTATION

ENERGY MODES-AND CLEANER VEHICLES

EFFICIENT :
BUILDINGS

nthe kas en yeors, Chicoge Tronai Asherty [C14)  The 80ot bybrid anlieulaled buses are ot st 30

ideiship b incrocsed by more thon 10%. Insarly  percars nore bosbaficincs than convantional diesel buses
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illon ol i ey, Sabar o el

rergy sape in buidings is curently the Energy Action Nerwork
soures of 70% of emissions in Chicage, and
81% of emissicns in he mevopobn aree
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windaws, ond upgrading HVAC systems to make lawer CTA ridership in 2010, |1 is vial for public CTA Bus Tracker
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s vl o v iy Fam 3008 o ik el g oo i Customers withrechime bus arrval inforeaticn
2009, mers than 13,000 homes and 390 businesses
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" occassitle bom parsanol computes crd mebis dawices

CTA Anmieal Ridership This program has mode the CTA mane useckiendly far
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sarvice to reoch & becoder shore of costomars.
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ik s e, inchoireg 20 48oa1 sndard buses o
308 Dot aniculoted buses, comprising meve thom
13% of CT4) Raaz

Making appliances wark for us
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GOAL:
TION MIMIMIZE AND PREPARE FOR THE IMPACT
VI OF CLIMATE CHANGE

s
»

he Chicoga Chmate Acticn Plan oddresses Bayand energy eHficiancy: troes and
thes e o aka action by adapsing to aroenroofs
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VANCOUVER 2020 A BRIGHT GREEN FUTURE
AN ACTION PLAN FOR BECOMING THE WORLD’S GREENEST CITY BY 2020

2020 TARGETS

Achieving envin inahility may take a generation, but we must begin to act now. To become
the greenest city in the world, Vancouver needs to reach the following measurable, ambitious, and achievable
targets by 2020

One: Green Economy, Green Jobs

1. Green Economy Capital: 20,000 new green jobs

2. Climate Leadership: Reduce greenhouse gas emissions 33 percent from
2007 levels

3. Green Buildings: All new construction carbon neutral; improve efficiency
of existing buildings by 20 percent

Two: Greener Communities

4, Green Mobility: Make the majority of trips (over 50 per cent) on foot, bicycle,
and public transit

5. Zero Waste: Reduce solid waste per capita going to landfill or incinerator
by 40 per cent

6. Easy Access To Nature: Every person lives within a five-minute walk
of a park, beach, greenway, or other natural space; plant 150,000
additional trees in the city

7. Lighter Footprint: Reduce per capita ecological footprint by 33 percent

Three: Human Health

8. Clean Water: Always meet or beat the strongest of B.C., Canada, and World
Health Organization drinking water standards; reduce per capita water
consumption by 33 percent

9. Clean Air: Always meet or beat World Health Organization air quality guide-
lines, which are stronger than Canadian guidelines

10. Local Food: Reduce the carbon footprint of our food by 33 percent per capita
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Livable Region Strategic Plan
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Olympic Village District Energy Utility

Vancouver




VANCOUVER, CANADA

coDensity

d?‘an

OF
VANCOUVER

The Vancouver Ecolensity Charter
HOW DENSITY, DESIGN, AND LAND USE WILL CONTRIBUTE TO
ENVIRONMENTAL SUSTAINABILITY, AFFOROABILITY, AND LIVABILITY

0N NOVEMBEr 27, 2007, COUNCIL rECeIVea ano referreo THe:
orafT ECOOENSITY CHArTer FOT PUBLIC CONSULTATION, BLONG
WITH THE OTaFT ECODENSITY INITIAL ACTIONS,




Vancouver Laneway Housing
Increasing density painlessly

Sustainable Development Means:

TARGETS AND METRICS

SUBSTITUTING GREEN INFRASTRUCTURE FOR GRAY INFRASTRUCTURE

CLOSED LOOPS FOR ENERGY AND WATER

CHANGES IN LIFESTYLE TO REDUCE AUTO DEPENDENCY

IMPROVEMENTS TO QUALITY OF LIFE IN DENSER ENVIRONMENTS

RELIANCE ON LOCAL RESOURCES

MAJOR CHANGES TO ENERGY GENERATION, USAGE AND DEPENDENCE




