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Climate Change

Energy Security
Budget Shortfalls

Housing Costs

California is In Trouble

Water Shortages

Energy Prices Political Gridlock

Failing Infrastructure
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Land Use 1s the Answer

at least part of
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Assembly Bill 32

Greenhouse Gas Emissions
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California GHG Emissions
By Sector; 2006

CALTHORPEASSOCIATES

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR



3-Leg Stool: Transport Greenhouse Gases

GHG
Reduction

Vehicle
Miles
Traveled

Source: Growing Cooler, 2007
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Senate Bill 375

Regulates Connection

Targets: Establishes Regional GHG (VMT) Targets

SCS: Requires a Regional Land Use Plan (SCS)
Housing Element: Cities Must Meet Regional Housing Need

CEQA: Streamlining in Targeted/High Performance Zones
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California Strategic Growth Council
SB 732 - Larger Sustainability Nexus

Public
Health
Local | Transportation
Fiscal Impacts
Land Buildin
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Vision California

TN

San
Francisco. ,

CALIFORNIA
HIGH-SPEED RAIL
AUTHORITY
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California in 2050
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Compact Future
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What did we get ourselves into?

Existing Tools Are Not Going to Get it Done

Timing: Target Setting Moving Fast
Data: Too many places, too much variation

Scale: Large operations too big for current toolsets
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Next Generation Sketch Models
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v" Quick Testing of Options R
v Handshake to Other Models

v' Multi-Scale and Policy-
Sensitive

rb Footprint

v' Data & Scenarios Platform
v' Multi-Scale, Multi-Geography
v" Web-Based, Open Source
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etch Futures...

CALTHORPEASSOCIATES

URBAN DESIGNERS. PLANNERS, ARCHITECTS




...I'est Impacts
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RapidFire Model

Programmatic Modeling
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A LAND USE OFTION DEFINITIONS
Urban Compact

Mefiv N

£ Minrdt Gromh 208 100 Load Scenarkn

2028 200

2 SELECT POLICY PACKAGE(S)
FULL POUCY ONOUPS
T R LT ropremp—— 8

AITO vl TR TEON
:

A

10183080 100 » o wn -
2008 1020 A. ve 5w 0 "
1020 3038 - " e o 15% .

b LAND DEVELOPMENT CATEGORY {LDC) PROPORTIONS Resom D il
Inte e v ¥ butt ¢ et LOC posg LOC Frigon mns
REFILL GREENFIELD
e . 1w h
Compan

Srandarit

Semar s 1 Greenfies
[N . " e
Comppact ) " " 28 Compant

Medard . ' Seandand

Sonnaris 1 Oreewfiels
Unsan
Compact

Stardant

Somnaris 4 Qrerwflets
tnsen
Compant

Standanm

¥
L}
L
nw
u
L5
"
1)
»
"
ar
"
L]
n
n
15
n
»
»
»
"
»
»
"
"
L
»
-
»
2%
|
"
bl
“
a
“
-

o

Hww on o

_Nativs Sunwey - UNT Al

SRR

Spreadsheet-Based Sketch Model

(State, Region, County, Corridor, Jurisdiction)
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California in 2050
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Business as Usual ‘Growing Smart’
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California RapidFire Scenarios
Land Use Mix for Growth Increment (2005-2050)

B Urban B Compact M Standard

Business As Usual Growing Smart




Al v Cl/C2

LLand Consumed
For New Growth to 2050 (mi?)

More land than Delaware and Rhode Island combined

3,750 square
miles saved

Business As Usual Growing Smart
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Al v Cl/C2

Infrastructure Cost for New Growth
Capital Costs for New Growth to 2050

$4,000 Saved per New Housing Unit : $710 Million/Year

Dollars Billions

$32 Billion
Saved*

; > g i > Ry .
- —""\\"’ 5 _ e ; . 'x

*Includes local roads, waste water and sanitary sewer, water supply, and parks & recreation

Business As Usual Growing Smart
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Al v Cl/C2

O&M Costs for New Growth

Engineering & Public Works Costs for New Growth to 2050

$15 Billion Saved : $334 Million Per Year

Dollars Billions

Flickr: watchlooksee *Includes City General Fund engineering and public works functions

Business As Usual Growing Smart
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" Vehicle Miles Traveled (VMT)

Cumulative to 2050

Equivalent to taking ALL cars off California’s roads for |5 years

=% | Harbor Fwy (110) Pasadena Fwy 'l o
@s | San Pedro .. Pasadena T

a
I\

NO TRUCKS
=
e

VMT Billions

l 4.2 Trillion
Miles Reduced

Flickr: trash-photography

Business As Usual Growing Smart
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Al v Cl

Auto Fuel Cost

Cost Per Household in 2050

$3,100 Annual Savings Per Household in 2050

Flickr: TheTruthAbout...

Business As Usual ~ Growing Smart
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Al v Cl

Cumulative to 2050

Would Power ALL Homes in California for 8 Years

74
Quad
Btu

6 Quadrillion
N BTUs Saved
68

B Quad
Btu

BTU Quadrillion

Flickr: arbyreed

Business As Usual Growing Smart
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Al v Cl

RES SN EIRVE s

Cumulative to 2050

Use

Water Savings Could Fill Hetch Hetchy 50 Times

Acre Feet Millions

| 8 Million
Acre Feet

Saved

Business As Usual Growing Smart
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Al v Cl

Annual Household Costs

Per Household Annual in 2050

$7,300 Savings Per Household in 2050

B Home Energy &
Water
m Auto Fuel +

$ 21,000

o 1003694910
JHTPRITHY T

~4
I

35819120

Flickr: Diablo_Solar
Business As Usual Growing Smart
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Al v Cl

Respiratory Health Costs

Total Annual in 2035

Business As Usual Growing Smart

les

Flickr: Lance Page

Based on Analysis of Vision CA Results by TIAX, LLC

+ AMERICAN LUNG ASSOCIATION CALTHORPEASSOCIATES
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Al v Cl

Annual in 2050

Emissions offset by 47,000 square miles of trees in a year.
A forest covering 1/4 of California.

Passenger Vehicles ® Buildings

76 MMT CO,e
Reduced/Year

Business As  Growing Smart
Usual
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California 2050 GHG Emissions
Getting to 80% Below 1990

CO,e MMT

300

® Buildings ™ Travel

250
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50 |

1990 BAU/Adopted + Smart + Vehicle + Low + Bldg + Renewable 80% Below
Policy Growth Efficiency Carbon Fuels  Efficiency Power 1990

\v i aiitornia CALTHORPEASSOCIATES
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SUSTAINABLE COMMUMNITIES STRATEGY
Teards & Sustainsble Fut

\ SOUTHERN CALIFORN'A REGIOHAL TRANSPORTATION PLAK
?< ASSOCIATION of GOVERNMENTS 2012- 2[}SSRTP
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SUSTAIMABLE COMMIBNITIES STRATEGY
Tewrards & Susinineble Fulire

SOUTHERN CALIFORNIA REGIONAL TRANSPORTATION PLAN
ASSOCIATION of GOVERNMENTs 2U012-20355 RT P

GHG Targets Are Not Very Sexy

(to most people)




SOUTHERN CALIFORNIA REGIONAL TRANSPORTATION PLAK
ASSOCIATION of GOVERNMENTs 2U012-20355 RT P
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What does |3% below per caplta
2005 VMT in 2035 mean’




A SOUTHERN CALIFORNIA REGIONAL TRANSPORTATION PLA
= ASSOCIATION of GOVERNMENTS 2012 2035RTP

| need a (better paying) job.

Can | afford next month’s rent/mortgage/bills?
RS R

Humans Do Not Play a Role in the

Earth’s Warming.....
WO HERE e
..but | do know we can’t keep doing what we

have been doing.
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Scenario
Snapshot

DEVELOPMENT
LOCATION

COMMUNITY/

NEIGHBORHOOD DESIGN

HOUSING OPTIONS
and MIX

TRANSPORTATION
INVESTMENTS
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R 28% \\/"
Refil Growth O\
[ N7\

Mixed-Use Walkable

a1%  45% 14

Standard Suburban Urban Infill

J S

A, Dy
b ] L4

(agelst  SmaVlef  Tomwmme MY

27% 8% 34%
o 2035
38% 19% 8% 35%
Resulting Housing Mix 2035

|

Greenfield Land Consumption
R ZB 7
Refl Growtt

[ NE

Mixed-Use Waikabie

6%  75%  |19%

Standard Suburban Urban Infilf

—

4 1
A | Vv

lagelel  SmaVled  Townome  MnETY

2% 2% 22%
New Growth 132035

3% 19% 1% @ 39%
Resuiting Housing Mix 2035

|

Greenfield Land Consumption

K 12%n
(B
)

e

Mixed-Use Waikabie
4% 73%

Standard Suburban Urban Infill

—p

lagelet  SmaVied  Towmome  MuttEmy

1% 2% 22% k
New Growth ta 2035
3% 18% 11% = 40%
Resuiting Housing Mix 2035

|

Greenfield Land Consumption

\//;m e 7
Refilf Growih
93%\

l*

Mixed-Use Walkabie
2% 56%

Standard Suburban Urban Infif

< b

lagelsf  SmaVlod  Tomntome  Mutemy

1% 3% 8%
New Growth to 2035

31% 14% 8% 47%
Resuiting Housing Mix 2035




Housing Product Mix
Key Variable in SCS Alternatives

SOUTH ERN CALIFORN IA REGIONAL TRANSPORTATION PLAN
?\ ASSOCIATION of GOVERNMENTs 2012-2035




Where is the long-term housing market
headed!?

Housing Demand Projections for Southern California: 2010 - 2035



Who We Are (Really)

75%

Singles living
alone

Other
Households

Married couples
without children

Married couples
with children

1970 2009

California
Source: US Census Bureau, American Community Survey 2005-2009 CALTHORPEASSOCIATES
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Our Aging Population

SCAG Region, 2010 to 2035

Seniors
14 -
12 -
10 -
8 -
6 - I
4. . Over
‘ 1.8 Million the demand
21 | for new
0 homes
0to 20 21 to 64 65 +
In 2040 73% of all
[ 2010 2035 _
households will be

without children



SCAG [Housing Demand 2035

" New Units Needed by 2035
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Source: AC Nelson. The Shape of Metropolitan California in the 215t Century: Outlook to 2020 and 2035



SCAG Planning Bottom Line 2035

M New Units Needed by 2035
Holding Large Lot Supply Constant
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Source: AC Nelson. The Shape of Metropolitan California in the 215t Century: Outlook to 2020 and 2035



Southern California RapidFire

2012 RTP/SCS PUBLIC OUTREACH WORKSHOPS

SOUTHERN CALIFORNIA

ASSOCIATION of GOVERNMENTS Rev. 25 July 2011

2035 SCENARIO
DESCRIPTIONS

DEVELOPMENT
LOCATION

COMMUNITY/
NEIGHBORHOOD DESIGN

HOUSING OPTIONS
and MIX

TRANSPORTATION
INVESTMENTS

is scarario is basad on tha general plans prepared by cities.
It ncudes a significant proportion of suburban, auto-oriemted
developmant, but ako racognizes the recant trend of increased
growth in existing urban areas and around transit. New housing is
mostly single-family, with an incraasa in smaller-lot, townhoma, and
muttifamity homes; housing mix still falls short of demand for thess
types, though, Transportation investments may favor automobile
nfrastructura slightly, but alss support new transit lines and othar
non-auto strategies and improvemants.

This scenario focuses more growth in wakabla, mixsd-uss
communities and in existing and plannad high-quality transit areas.
It would see increased investments in transit and non-auto modes,
with stratagies to support growth pattemns that are less auto-
dependant. Employment growth is focused in urban centers anound
transit. This scenario strives to meet damand for a broader range
of housing typas, and new housing is weightad towards smallar-
lot single family homas, townhomas, and multifamily condes and
apartmants.

Al SENLY  Towwama  Maftemby
M 2% 2%

New Crowth o 2025
HE% 1% 1% 0%

Resulting Housing Mix 2035

[

This scanario builds on the walkable, mixed-usa focus of tha growth
in Scenario 2, and alsy aims to improve fiscal and anvironmantal
performancae by shifting a portion of the region's growth into areas
that are closar to transit, less auto-cantric, and less intensive for
building energy and water needs. Like Scemario 2, this scenario
aims to meat demand for & broadar range of housing types, with
new housing weightad towards smaller-lot single family homes,
townhomes, and multifamity condos and apartmants.

lagis  Swsile  Towhams  Mablemby
1% @ 23% 2%

New Crowth o 2025
HE 1% 1% 4%

Resulting Housing Mix 2035

0

This scenarioc maximizes growth in urban and mixed-uss
configurations i afeady deweloped areas, and around
existing and plannad transit investments. To support this shift,
transportation system investmants are heavily weighted towards
fransit infrastructure and operational improvements, as wall
as improvements to bicycle and pedestrian infrastructure.
Like Scenario 3, this scenario aims to improve environmental
parformance by shifting a portion of the region's growth into areas
that are chser to transit, and have kbwer demands on building
anargy and water usa.

Lagelet  SwaNLy  Tosnhame  Madfemby
1% % 8%

Hew Growth to 2035
HE 4% A% 4Th

Rasulting Housing Mix 2035

Developed for the Southern California Association of Governments (SCAG)

SCENARIO CONSIDERATIONS

The scorarios descrbed here wary in ther lnd use
programs and patterns, andin the package of ransportation
investments that support the quality and location of growth
in the scenarios. Ultimately, the ATP and SC5 will also
consider various transportation strategias and policies
aimad at improving mobility while reducing vehicle miles
travelad (VMT) and transportation emissions.

PRICING EFFECTS

Fuel prica, abng with other driving costs, hawe both
short and long-term effacts on driving decisions. SCAG
is working with our pariners to axplore how pricing could
simultaneously impact driving decisions, reduce roadway
congestion, support more efficient growth patterns, and
raise ravenus to support critical transportation system
improvements — including those aimed at improving non-
auto travel options such as fransit, waking, and biking. Each
of the scanarios described hare assumes a hypothetical
2 cent per mila VMT charge, which on average, would result
ina 2% reduction in total VMT.

VEHICLE and FUEL POLICY

Measting our greenhousa gas (GHE), pollutantemissions, and
enengy goals will include a suite of strategias and policies.
In addition to the land use and transportation strategies ex-
plored in these first RTP/SCS scararios, the efficiency of
our cars and the fuels we usa to power them will also play
4 roks, as will the emargy and water consarvation measures
for our hamas and businessas. Whils these first scanarics
focus on the impact of land wse and transportation imvast-
mants and strategies in meeting VMT, GHE, pollution, and
encrgy challenges, subsaquent analysis will explora the im-
pacts of amerging vehicle tachnologies, ranawable power
genaration, building measures, and a host of state, region-
al, and local environmental and energy policies.




Southern California RapidFire

2035 SCENARIO
OUTCOMES*

* Scananio outpis are meant for comparative purposss oy, Mods! autputs ot
s staga in fire ATRASGS process am preliminary and subjadt i refinement as
e scanano devalnpment and modefng procass pRoNessas.

LOCAL VEHICLES
INFRASTRUGTURE | MILES FUEL HOUSEHOLD
CONSUMPTION | COSTS TRAVELED CONSUMPTION | COSTS

(rsenfiald [(pan Space)

Land Consumption

[square miles]

Cumulative Capital

Cipsts and Ganeral

Firnd Oparafions and
Maintanznce Expanditums
Inzibides docai rams, wete water
and sty sewe, water aunply
and parks and recrastion

[2009 dollars]

Auizmibila
Fual Lise

T (Auto Passenger
Ir’mu‘a Trawal)

Annwral Foel, Aufo
Operating, Enary,
ana Water Costs per
Househald (HH)

GREENHOUSE
GAS (GHG)
EMISSIONS

GHG Bmissions

ifom Auto Passenger
Trangp ovtation and
Buikding Energy Usa

[Million Metric Tons 00,2

SOUTHERN CALIFORNIA
' ASSOCIATION of GOVERNMENTS

BUILDING WATER PUB|
ENERGY USE CONSUMPTION HEALTH

Annual Commercial snd
Residamtial Enargy Lise

Anrual Water Uss, Tots!
ant par Househotd (HH)

[ocre feet and gallons]

Rev. 26 July 201

Amnual Savings in Health
Costs dus f Aaductions
in Transportation-Ralated
Potant Emissions

Lage (o SmalLst Toumbame: Mukimiy

Opers:

Capital  Mair

$35 bil

20,920 mi per HH| 5.5 bil gal

$15,100 per HH

835 tril Btu

3.0 mif ac ft

$635 mil
Savings fom status quo

127 sq mi

18,630 mi per HH | 4.9 bil gal

$13,600 per HH

775 tril Bty

2.9 mil ac ft

$915 mil
Savings from satus quo

Loge (ot SmafLat Townbore MuliEmiy

18,250 mi per HH| 4.8 bil gal

$13,350 per HH

760 tril Biu

2.9 mil ac it

$960 mil
Savings from stafus qua

Lage (o Smal Lot Tounbame: Mukiamiy

1% 8%

New Growth to 2035
3% 4% 8%

waing Mir 2035

4%

17,990 mi per HH | 4.7 bil gal

$13,150 per HH

745 trif Biu

2.8 mil ac ft

Developed for the Southern California Association of Governments (SCAG)




SOUTHERN CALIFORNIA REGIOMAL TRANSPORTATION PLAN
ASSOCIATION of GOVERNMENTs 2U12- 2035 RT P

Th'dE

Changed the Story

Brought New Players to the Table




UrbanFootprint Scenario Ecosystem

Data Scenario ! Analysis
Development | Development

and

Organization

Base

Public
Health
. Transportation
Existing Fiscal Inpacts .
Plan _
Translation
Land Blﬂdl
Consumption
. La
e

“Scenario Data

%t : Household Buil
A7 Scenario Wate
Painting / Greenhouse Gas
Editin E"‘""""’
Future Plan / g




Open Source Software

Display/Reporting
Highcharts
Open Layers

£ Openlayers”

Data Delivery & Queuing
Celery/Redis Queue
Geoserver

Database, Analysis, Ul
Postgresql/PostGIS
Python/Django/Apache

Operating Environment
Ubuntu 11.10
Linux

CALTHORPEASSOCIATES
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‘Thin Client’ User Interface

Cloud-Based
Web Interface

Desktop, Mobile, Tablet
=1 Ready

URBAN DESIGNERS. PLANNERS, ARCHITECTS



Base Data

Base Data

Loading
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From Base to Future....

Painting \

Scenario Painting

Exi
Con

(

Iranspus

Network /
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Place and Building Types

Common Language for Scenarios

O RRREE S, Land Consumption

Local Fiscal Impacts

Existing Plan Yransportation
Tra n S atl O n Building Energy Use

Building Water Use

| Place Type

o

Building Type | : -
L/brary scenarios > I ANAIYSIS

Base Data

Loading

Greenhouse Gas Emissions

Scenarlo Public Health

Pamtmg/ Editing

uw gnrti N ') =

CALTHORPEASSOCIATES



Place Types

Mixed Use Centers and Corridors

Urban Mixed Use
Urban Residential
Urban Commercial
City Mixed Use
City Residential
City Commercial
Town Mixed Use
Town Residential
Town Commercial
Village Mixed Use
Village Residential

Village Commercial

Neighborhood Residential

Neighborhood Low

Suburban

High Intensity Activity Center

Mid Intensity Activity Center

Low Intensity Retail Centered Neighborhood
Retail: Strip Mall / Big Box

Industrial / Office / Residential Mixed High
Industrial / Office / Residential Mixed Low

Suburban
Residential

Suburban Multitamily
Suburban Mixed Residential
Residential Subdivision

Large Lot Residential Area

Rural

Rural Residential
Rural Ranchettes

Rural Employment

Employment Areas

Office Focus

Mixed Office and R&D

Office / Industrial

Industrial Focus

Low-Density Employment Park

tional

Campus / University

Institutional

Parks and O;)en Space

Scenario Building Blocks

CALTHORPEASSOCIATES
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Building Types

Skyscraper Mixed Use
High-Rise Mixed Use
Mid-Rise Mixed Use

Residential (Con’t)
Very Small Lot 3000
Small Lot 4000
Medium Lot 5500

Low-Rise Mixed Use Large Lot 7500
Parking Structure/Mixed Use Estate Lot

Main Street Commercial/Mixed Use High (3-5 Floors) Rural Residential
Main Street Commercial/Mixed Use Low (1-2 Floors) Rural Ranchette
Residential

Skyscraper Residential Skyscraper Office
High-Rise Residential High-Rise Office
Urban Mid-Rise Residential Mid-Rise Office
Urban Podium Multi-Family Low-Rise Office

Standard Podium Multi-Family Main Street Commercial (Retail + Office/Medical)

Suburban Multifamily Apt/Condo Parking Structure + Ground Floor Retail

Urban Townhome/Live-Work Parking Structure
Standard Townhome Office Park High
Garden Apartment Office Park Low

CALTHORPEASSOCIATES
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Place and Building Type Studies

Place Type Studies

/ \reets Parks/Civic/

Block Size

Densities

Floor Area Ratio

Population

CALTHORPEASSOCIATES
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Translate and Stich Existing Plans

vV Vv

{Density / Mix / Connectivity'

Place Types |

3
-

| Scenarios |

CALTHORPEASSOCIATES
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Base Case
Urban

|







Bay Area e
Business as Usual = %
UrbanFootprint | _.

DRPEASSOCIATES
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Bay Area
Compact

UrbanFootprint _

RPEASSOCIATES
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Scenario Painter
Edit Scenarios + Build New Ones
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o Painting

.Urban Mixed Use
Urban Residential
Urban Commercial
City Mixed Use
City Residential
City Commercial
Town Mixed Use
Town Residential

Town Commercial

—n
d

Village Mixed Use

Village Residential
Village Commercial
Neighborhood Residential
Neighborhood Low

Office Focus

Mixed Office and R&D

Office/ Industrial

Industrial Focus

Low-Density Employment Par}
High Intensity Activity Center
Mid Intensity Activity Center
Low Intensity Retail-Centerec
Retail: Strip Mall/ Big Box
Suburban Multifamily
Suburban Mixed Residential
Residential Subdivision

Large Lot Residential Area
Rural Residential

Rural Ranchettes

Rural Employment

Campus/ University
Institutional

Parks & Open Space

THORPEASSOCIAT
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http://54.245.113.124/mainsite/scenario/25/painting

Oahu TOD Scenarios
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UrbanFootprint Analysis Engines

Public
Health

Local Transportation

g

Land Buildin
Consumption Energy Use

Household Building
Costs Water Use

Greenhouse Gas
Emissions
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UrbanFootprint Analysis Engines
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5]V Land Consumption

Business As Usual Compact Future
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SCAG Land Consumption

Business As Usual

e

Compact Future

Land Consumption™: Land Consumption™:
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UrbanFootprint

W ;umo.-ﬁ CALTHORPEASSOCIATES
FOO QRI

N1 URBAN DESIGNERS. PLANNERS. ARCHITECTS



SCAG

MVA/Person Spd 9 g
UrbanFootprint SR
"(t |

CALTHORPEASSOCIATES

URBAN DESIGNERS. PLANNERS, ARCHITECTS



SANDAG

2035
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UrbanFootprint
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A Golden Opportunity...
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