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NATURAL CAPITALISM SOLUTIONS

Leading at the local level:
Lessons learned from
municipalities with bold sustainability goals

© NCS 2016



Longmont, CO

Natural Capitalism, a non -profit
organization, isan .
internationally recogmzed
leader in sustamablllty
education, strategy, and
|mplementat|on



Empowering Communities
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"When in 2014 the UN Secretary General convened
his UN Climate Change Summit and hundreds of
thousands of people marched in the streets of New
York, it was then that we knew that we had the
power of the people on our side.”

Christiana Figueres, head of UN climate talks, in her
closing speech to the summit.
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“If we getﬁthi§ right, it
will be more powerful
than the industrial
revolution.

A green race is going on.” Lord Nic Stern



116 companies pledged to set science-based carbon goals
500 companies signed on to Divest for Paris

We Mean Business: 6 million companies commit to one of: Science-
based emissions goals; a price on carbon; 100% renewable energy;
"responsible corporate engagement in climate policy"; reporting
climate change details "in mainstream reports as part of fiduciary
duty"”; removing deforestation from supply chains by 2020; and
reducing "short-lived climate pollution emissions.”

53 companies commit to 100% renewable energy: Unilever, IKEA and
Swiss Re: BT; Commerzbank; FIA Formula E; H&M; KPN; Mars; Nestle;
Philips; Reed Elsevier; and J. Safra Sarasin, Coca Cola, BMW.

General Mills cut carbon 28% over 20 years, spend $100 million
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THE HUFFINGTON POST

BREAKING NEWS

Historic Climate Change Agreement Adopted
In Paris




Article 2
This Agreement, in enhancing the implementation of
the Convention, including its objective, aims to
strengthen the global response to the threat of
climate change, in the context of sustainable
development and efforts to eradicate poverty,
including by:
(a) Holding the increase in the global average
temperature to well below 2 ° C above pre-industrial
levels and to pursue efforts to limit the temperature
increase to 1:5° C above pre-industrial levels,
recognizing that this would significantly reduce the
risks and impacts of climate change;



CLIMATE CHANGE NUMBERS FOR COP21 IN PARIS

Temperature Increases Above Pre-Industrial Levels

Business as Usual*
0 Pledges to UN (INDC’s)*

Committed for 2100+ === & UN Target (2°C)*

Committed for 2055 <€ UN Stretch Goal (1.5°C)*
Currently Experiencing (B € James Hansen Safe Limit

*Zero new emissions, zero sequestration *Projections for 2100

*NOTE: Pledges, BAU Scenario, and temperature colors from ©Ecofys and Climate Analytics, http://climateactiontracker.org/ , other credits at markatcop21.wordpress.com
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2 days Red Alert — Beijing shut from air pollution




Hundreds dead, almost 3 million cut off, displaced
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J __ j e | % halfthe homes in at least 21 US cities
- willbe under water by 2109




Climate deniers lost.

The S500 million-plus spent promoting climate
denial over the last 2 decades was wasted. Leaders
of 196 countries agreed that climate change is
threatening human life on Earth



$1.3 Trillion Wipeout | . | n the hours after the
i e T e Paris Deal the
conservative trade
ournal. MarketWatch
reported:

“As if it couldn’t get any worse for oil companies, the
historic climate-change deal agreed in Paris is seen as
another nail in the coffin of future demand for fossil
fuels.”
Morgan Stanley analysts



THE AGE OF FOSSIL FUELS
—ISOVER—

IF THE WORLD IS SERIOUS ABOUT ADDRESSING THE CLIMATE CRISIS,
WE MUST GET COMPLETELY OFF FOSSIL FUELS — AND SOON
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THE AGE OF FOSSIL FUELS
—ISOVER—

IF THE WORLD IS SERIOUS ABOUT ADDRESSING THE CLIMATE CRISIS,
WE MUST GET COMPLETELY OFF FOSSIL FUELS — AND SOON

‘have achieved a universal legal agreem

;1t future man-made cllmate change, t



Your Plan




Town of Lyons

Proven Success

Worked with the town to create their
first environmental sustainability
plan, that subsequently became a
main anchor of their flood recovery
plan.

Key Stats:

e Coordinated with over 25
stakeholders, including FEMA

 Engaged over 500 community
organizations and members

e Detailed over 90+ recommendations to advance
sustainability



Testimonial

“NCS not only capably lead Lyons Environmental
Sustainability Action Plan, but also played an integral
part in supporting the towns recovery efforts after the
devastating floods of 2014.

NCS went above and beyond their contract to.ensure
that sustainability was integrated into our long-term
recovery plan... and we look forward to continted
engagement with them for years to come. ”

- John Obrien, Mayor of Lyons
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* Given limited data, very few direct GHG savings were able to be
Water accounted for.

» Strong pilot programs, that may be able to scale
across larger applications.

Agriculture

e Of the programs reviewed mixed results for GHG
reductions. Depends greatly on participation.

1,646 mt

e Strong reduction in GHG emissions and

Energy and economic development
Buildings

68,202 mt

e Largest current reduction in GHG

emissions and most cost effective

204,440 mt



Boulder County

$1 Invested in These Services Returns
$19.06




Sustainability Impact Overview

ECONOMIC IMPACT

CLIMATE IMPACT

WASTE

®

Diverted over 76,000

tons of waste annually,

enough to fill over
7,000 garbage trucks.

BOULDER COUNTY | COLORADO

SOCIAL IMPACT

WATER

O

Saved enough water
to provide drinking
water for over
120,687 residents
for one year.

TRANSPORTATION

Individuals drive their
cars 22% less than
other residents in the
Central Front Range.



Boulder County

Cost Per GHG

Low-income BuildSmart

Weatherization Zero Waste

$21.40

PACE $200-400

EnergySmart
EcoPass

Transit Service
Buy-ups

$77.04

Residential
EnergySmart

The cost to reduce
one metric ton of
CO2e



Boulder County
Collective Benefits: Baseline Year 2013

Direct utility savings to residents and
businesses

~ $21 M Indirect savings

Reduced Boulder County’s exposure to climate
change, from things like flood risk, loss of
agricultural productivity, and air quality by




Boulder County

Testimonial

“It was a complex scope of work and the NCS team’s
expertise allowed us to gain valuable insight and
actionable information into our sustainability programs
that was previously not available.

The NCS team really took the time to understand our
local realities, and then produced a final product of the
highest quality.”

Lea Yancey, Sustainability Specialist



There’s A Lot That Can Be Done

We Don’t Need To Do It All At Once



Climate Action Plan Roadmap (CAPR)

.

..\\\\\\\\\\\\




Climate Action Plan
Roadmap (CAPR)
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SERVICES ANALYZED

EnergySmart Residential

Partrers for a Clean Ervironment
{ncludes EnergySmart Commercial

BuildSrmart
Lowdncome Weatherization

SUMMARY

Boubder Cousnry sieives 1o reduce energy uie in
buildings ard support enewsble  energy
Tlamu.gh. services pach as Em:pﬁma.rr. business
ownerd and pesidents are able vo make their
buildimgs more eifickens, save maney on thelr
utiliry bdlls, and increase the comfort in cheir
home or busnes. The impact of Boulder
Coumtys imvesment In energy cliclency and
renewahle energy bus resubied in sohsrantizl

environmental, scomamic, and social benefics.

IMPACT

[n the Last theee years aver 12,000 residents have
participated in theie serviees. Participants wha
insealbed reeamares have saved an average of 200
mnl.n":.l; and will seve clase 1o §2.200 over che
next decade.

Orver 3,000 businesses have parricipared in
Pamners for @ Clean Eovironmenit.  Busicesses
that installed mearares have raved an average of
$1,300 annually asd will save chass 1o 513,000

aver the next decade,

Eu"r:t.nrd:.'. these services have luppv.nlrd
renewable energy and energy efficiency upgrages
it have saved over $3 million o date in direct
energy casts, and will save anocher £33 million
in direct energy coits over the nexr decads.
'I'h.uenvings will canringe ta generue ecanamic
activicy as they are reiovesred back inta che
community through lecal punchases and jobs

LEARN MORE

el sustainablliey/

SERVICES ANALYZED
Aaricultural Resources

SUMMARY

Of the 62,902 acres af publidy owned and
Jeatedd open space land: abour 39% s beaved 10
Jocal furmers and ranchess, helping o encoursge
sastzinable agriculture.  Boulder County has
been warking to imprave the viability of coanty
agrculrural  lisds  chrough  swstaisable
managemest practices. ‘This includes wocking
with fasmiess to implement efficient irigation of
crapland, mpporting local blodieel, cxpaming
acreage for orgamic agricaloare, Emproving
infrastracrure &5 well er belping train and
sappart  the mext generation of farmers.
faldivanally che cousty i helping suppon
improved  furmeto-marier  oppartanities,
educational vaurs, and local foad bar cammuanicy
resudents. These services help va suppon the
wide wariery of agricubnaral operarions taking
place o apen space kand thas in nem produce
an even wider range af prodiscts and benefits far
the cammunicy,

IMPACT

The county owni over 15,000 acrer of
agricaloaral kinds, which ir leases o over 70
qualified farmers and operstors. Cher 2,500
mesidents have toured them farms, learning
abour differenn agricubiaral praductian spinenss,
challenges, and apparnanizier

Crver the last eight years Boalder County has
inercuied organic acreage by aver 180%, wih
almast 2,008 acres in producion 1o dave. This
puss the county on track o transition 20% of
county apen space farmlands to arganic crops.
Buoulder Counry i making 100%: bacal hlodiesel
by recycling used-cooking ail fram participating
Jocal resaarants. This biodiese] i then ased to
ran county vehiches, reducing GHG emliilons
by 85% compared vo conventional diesel

LEARN MORE
wiwew.BoulderCounty.org/as/openspace/
pages/agriculture.azpx

SERVICES ANALYZED

Recyding
Composting
Trash and Hauling

Hazardous Materials Management
Facility (HMME)

Canter for Hard to Recycle Materiaks
iCHaRM)

BuildSmart

SUMMARY

Boulder Coninty has the goal of becoming zer
wadne of darn near by 2005 and & commimed 1o
dwdgpin.g P¢|i|:|u. programs, and infrasmucruee
that I'I.f.IF residents ard  Businesces m:pdl.
compost, and wicly dispose of hazaedoas
materiali, The county ha made slgnificant
inroads sowards this goal by conservieg narural
CESMETITS, Lru.prmﬂ.n.g wate diversion infrasiructare,
and reducing the maverlals sent o landfll
Iecreased effores in sere waste will fusther
reduce the maresials sent to che land&ll, bower
sm:nbuu.u gas emissans, and imprave the local
Coonomy,

IMPACT

Beoulder County diverts an estimated 30% of e
wire e sway fram landfill amnully,
approximzrely 76,000 tons of marerial or abouar
500 pounds per person. This bas an equivalent
greenbauie g impact of wking over 43,000
cars off che read.

O the materiali diveried:

+ 8% anc nocyclable maberials

+ 1% are compestable materials

+ 2% ane hard to recycke materiaks

+ 2% are conmroction and demolitian marerials

* 1% are hazardows materials

LEARN MORE

www. bouldercounty.orgenv/sustainabil ity
pages/wasteservices, aspx

SERVICES ANALYZED
Keep |t Clean Parmership

Energy3mart Residential

Partners for a Clean Environment
finchudes EneegySmart Commendal)

Agricubtural Resources

SUMMARY

Beulder Counry li woeking to ensure clean,
heakyy warer for all residenss by improving
waser qualicy, and increasing water conservation.
Adang with other communities, the county i
supporting aed playing an sctive rede in
prosecting owr wazer qualsny thraugh the Keep i
Clean Partnership. Boulder County alsa focuses
efferts oh water coniervatiah services fos
resiclents and businesses through EnergySman,
an:nlrs .Fﬂ' i r.-IEI.I'I Em‘l.mnmlnr. iﬂd wattr
elficient agricultural practices. Theaugh all these
effoms, the Counry b working ta ensure clean

WaLer Eur oarnene l.l'ld. fl.l.ll.l.l't FH.IH.IIIDB.I'

IMPACT

An estimaced 35 million galloss of water are
swved annally through weter-saving devices
installed by EncrgySman participants.

In 2013 slane Boulder County neached 5,650
resicents 1o raise awareness and help drive actzan
w mdee stormwater  pollution  through
watreach eventi, In additan, 51% of reraurant
and 4% ufzu.lubnd'g.-:bapd et ar exceeded all
starmwates st practices.

Boulder L—Ml}' me Sput b |1r|.p|:ﬂ lacal
farmsers install warer-efficieny irrigation syems
over n.u.|:|:.- 2600 acres  These u.pgadu
improved water efficiency by at las 50%,

Imceeased crop production, and improved sall
COnSErTATIaNn,

LEARMN MORE

wwve Koop|tCloanPartnership.org
werw, EnergySmartYescom

www, PACEpartners.com

TRANSPORTATION
l=&

SERVICES ANALYZED
Transit Service Buy-Ups
Community EcoPass Pragrams

SUMMARY

Boulder Coanty promoms the use of
alternative transportation. in ordes to decrease
emissions while maintaining ar exparding
meability for all county residents, employess,
and visitors, The county bas  suppored
innovative land ase management ard bike
infrasrecture to cncourage cosidents fo
alternative transponatian. The Infarmation
below highlights two services char show grear
peoenive, the community EcoPass programs in
Lyons amd DMedecland amd the countys
irvwestrsent in sebect bas rauces,

IMPACT

Oin bus rowes thas Baulder Coanty currenly
inwesrs in, 0% of commuters would not be able
to maintain their employment without access ta
thicie translt services

Research shows that residents and lmplu}‘us
who are provided FcoPaie  dramadlcally
increste their bus rid.tr.lhip. This leads ta &
decrease in the cumber of cars an the road,
moducing cangostion and the need far casly
parking, and opening up space for etber band

use J'll.‘tld.i.

LEARN MORE

pages/transportation, sspx




ProgramiAreas
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Management? Purchasing®
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EMERGY & BUILDING RECOMMENDATIONS

o

EB-1 | Solar Gardens for Low Income Housing:

EB-2 | Home Sales EnergySmart Requirement:

o0 OO

| Scale Up Existing Program

© ©00 00

EB-3 | Amplify PACE Program:

| Scale Up Existing Program

EB-4 | Multifamily Prioritization:

| Tweak Existing Program

EB-5 | LED Purchasing Program:

Q0 000 OO

©
®
@
©
®
@
©
®
@
©
®
@
©,
@
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| New Program




PHASE 1;-' e Information Collection

Evaluate e ‘
Building  stakeholder Best Gap

'if‘! o

Current Ny & . . .
-s.__“-- ~ Audits  Interviews  Practices | aIy5|s
Sltu at'on l“-.u' b, £ iy | ; 41 R A %ﬂl.;'l-:,_'lhh}‘- ¥ -i 5 s ER ;.
: . . AR L R TR,

PHASE 2:

Prlorltlzatmn --

and Solutlons

-
_____

PHASE 3:
Implementation
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Cleany#Coalition

Helping municipalities
secure the benefits of local renewable energy

John Bernhardt

Outreach & Communications Director
(703) 963-8750 mobile
john@clean-coalition.org

Making Clean Local Energy Accessible Now



, Cleany/
Tod o|
oday's agenda Coalition

Overview of the Clean Coalition

Our work with municipalities
Assessing renewable energy potential
Designing renewable energy programs
Establishing Community Microgrids
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Coalition

To accelerate the transition to renewable
energy and a modern grid through
technical, policy, and project
development expertise
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Clean/

O Ision: a distributed, int ted grid ey
ur vision: a distributed, integrated gri Coalition
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Switches &
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Distributed Generation
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Biopower Generation

g
Electric Vehicles (EV)

Distributed Generation Distributed Generation

Home Energy System
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Clean/

Municipal arrangements for electricity service L
P J y Coalition

_ * 2,000 public utilities, serving more than 20 million customers (~15%
Publicly-owned of the nation's electric customers)

utility - Municipalities served by public utilities have greatest control over
electricity decision

* Roughly 200 investor-owned utilities serving more than 100 million
Investor-owned customers (~70% of the nation's electric customers)

utility « For-profit companies making investments to benefit shareholders;
oversight by regulatory agencies (PUC, PSC, etc.)

» More than 900 RECs serving more than 18 million customers (~12%
of the nation's electric customers)

* Private, independent, non-profit; owned by the customers they serve

Rural electric
cooperative (REC)

STl E A eI=R - Increasingly popular in California, lllinois and a few other states
Aggregation (CCA) E Exert control of generation purchases but do not own the poles and
program wires

Making Clean Local Energy Accessible Now >4



Clean/

Our expertise areas L
P Coalition

Community

, Grid Modeling & Program Design Microgrid Projects
Analysis & L
: Optimization
Planning

 Renewable energy -+ Powerflow  Procurementand + Design and
siting surveys modeling interconnection implement innovative
* Full cost and value <« Optimize local design community-wide
assessment energy resources projects
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Clean/

Analysis and planning Coalition

Renewable energy siting surveys to identify and understand opportunities
for local energy production
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Clean/
Coalition

Analysis and planning

Renewable energy siting surveys to identify and understand opportunities
for local energy production
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Analysis and planning

Assess the value of local renewable generation

Cleany
Coalition

16

14

12

10

¢/kWh

I Local Capacity costs

W Distribution losses

M Transmission losses

M Transmission Access

Charges (TACs)

TOD value (rooftop solar)

M REC/RPS compliance

M Base Power
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Clean/
Coalition

Grid modeling and optimization

Conduct powerflow modeling, using Cyme, of the entire Hunters Point substation
in San Francisco, CA

PR

&HUNTERSIROINTERISVISTAY

Ars . u\'\.} . 4
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Clean/
Coalition

Driving state-level policy to enhance distribution grid planning and
visibility in California

Grid modeling and optimization
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- Clean/
P d

Support municipalities and utilities in the design of programs to bring
local renewable energy online

Fgf'ytozlollins %

ALAMEDA
L
Rl aawion
Water & Power
CleanPowerSF
PSEG & PALO
ALTO
Sonoma
“leanPower  NIPSC
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o o Cleany
Feed-in tariffs keep it simple Coalition

Standardized and guaranteed contract with a long-term, predefined rate
paid for energy produced

Enables broad participation in energy generation, including City-owned
properties

100% of the renewables
generation is purchased by \I/
City of Palo Alto Utilities
v Wi

at FIT rate

FIT project

4 7N\

CTYOFPALOALTO

UTILITIES

100% of customer energy
Utility customer usage is purchased based on
a normal retail rate
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Cleany

Community Microgrids — a path forward Coalition

Proving the feasibility of high levels of local renewable energy
Creating a model for communities across the country

. o e :
Ecoplexus project at the Valencia Gardens Apartments in SF. ~800 kW meeting ~80% of the total annual load.
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Cleany
Coalition

Traditional microgrids benefit a single customer

Power Station

.
.
Power Transformers

@) GENERATION

© TRANSMISSION
Transmission
Substetion
Distribution
Substation
@ COMMERCIAL & INDUSTRIAL @G DISTRIBUTION

@ DISTRIBUTION
o AUTOMATION
b i DEVICES

g @ RESIDENTIAL CONSUMERS

Source: Oncor Electric Delivery Company
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Cleany
Coalition

Community Microgrids benefit thousands of customers

Power Station
.
.

Power Transformers

@ GENERATION

© TRANSMISSION

Transmission
Substation
Distribution
Substation
@& COMMERCIAL & INDUSTRIAL @ DISTRIBUTION

BUSINESS CONSUMERS

GDISTRIBUTION
AUTOMATION
R £ DEVICES

? € RESIDENTIAL CONSUMERS

Source: Oncor Electric Delivery Company
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e o - Cleany
Energy equity brings community-wide benefits Coalition

Resilience Environmental
Renewables-driven Millions of pounds in

back-up power to critical reduced toxic emissions

community facilities that are harmful to our
during outages. land, water, and climate.

® 5

Community Microgrids
Benefiting communities

@)

Health ‘

®

Economic

Thousands of jobs added,
plus hundreds of millions
in local wages and
regional revenue.

Improved air quality, fewer
respiratory diseases, and
lower mortality rates.
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Clean/

The Long Island Community Microgrid Project
J y J J Coalition

Provides up to 50% of local electricity demand from local solar power

Enhances community resilience through renewables-based power
backup (from solar and energy storage) at critical facilities

Reduces use of diesel generators
Keeps customer bills down
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Clean/

Hunters Point Community Microgrid Project L
Y J J Coalition

Innovative project in the Bayview-
Hunters Point area of San Francisco,
in collaboration with Pacific Gas &
Electric (PG&E)

Model for achieving 25% of the total
energy consumed in the area from
local renewables, while maintaining or
improving grid reliability and power
guality using dynamic grid solutions

The Hunters Point substation serves
~20,000 customers (about 90%
residential, 10% commercial/industrial)

68
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Palo Alto’s Path to Carbon Neutrality

March 2016

100% Carbon
Neutral Electricity

City of Palo Alto Utilities

Empowering the People
For Over 100 Years

CITY OF

PALO ALTO




Palo Alto at a Glance

26 square miles

Between Stanford and San Francisco Bay
67,000 residents, 30,000 homes
100,000 work here

4,000 businesses, including HP, SAP, Tesla, PARC, Palantir

CITY OF

PALO ALTO




Palo Alto Owns and Operates its Utilities Services

T T

Fiber - 1996

%

greenwa ste

Wastewater - 1898

CITY OF
@ PALO ALTO



37% GHG reduction from 1990 baseline...

Strong and early renewables
- opportunistic contracts .

Early 2007 Climate Protection
Plan

2002 Sustainability Plan -
150+ initiatives

2013 Carbon neutral
electricity

How can we stay below a

Green Building Code 20C
Zero Waste Program

rise in global temperatures?

Local Solar Plan

Urban Forest Master Plan
Energy/compost facility
PV permit streamlining
Bicycle system

EV readiness

... With challenges ahead

CITY OF
@ PALO ALTO
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Carbon Neutral Electricity

Palo Alto Green (2005)
— 22% of residential voluntary participation
20% lower rates that CA IOU’s
Fossil-free portfolio by 2017
Strong efficiency programs
Program for Emerging Technologies
Local Solar Programs: 4.0% by 2023
— Rooftops, Group Buy, Community Solar

CITY OF
@ PALO ALTO
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FITs address the Wholesale DG market segment

Project Size

A
50+ MW

500 kW

5 kW

Retail DG

Serves Onsite Loads

Wholesale DG

Serves Local Loads

Clean/
Coalition

Central Generation
Serves Remote Loads

Distribution Grid

Making Clean Local Energy Accessible Now

>
Transmission Grid
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Benefits of a FIT C’eaf’/
Coalition

Maintains relationship with customers: A buy-all, sell-all structure;
utility customers continue to pay for all energy they consume, so load is
not reduced by DG.

Creates visible, manageable assets: A FIT uses wholesale
interconnection, so the local utility has visibility and control of power
produced by DG systems.

Maximizes applicable properties: A FIT simplifies the process for all
commercial properties to participate in energy generation, including non-
owner occupied and split-metered properties. Also, a FIT removes on-site
load limitations allowing optimal project sizing.

Enables guiding deployment to optimal grid locations: FIT design
can direct the market to build DG capacity where it is most valuable
(maximum benefits to the grid at minimum cost).

Making Clean Local Energy Accessible Now 76



Palo Alto rolls out its FIT C’eaf’/
Coalition

The Clean Coalition helped City of Palo Alto Utilities design its FIT
program

Capacity:
3 MW for local solar

3 MW for non-solar eligible
renewable energy resources

Pricing:
Solar PV: 16.5¢/kWh
Non-solar: 9.3¢/kWh

Contract length:
20 and 25 year options

Making Clean Local Energy Accessible Now o



Pricing for Palo Alto’s FIT Clean/

Coalition
16
" Local Capacity costs
14
12 M Distribution losses
10 M Transmission losses
=
5_5 8 M Transmission Access
g Charges (TACs)
6
TOD value (rooftop solar)
A
M REC/RPS compliance
2
I Base Power
0 |
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Clean/
Coalition

Solar installations approved by City Council
CITY OF (
PA Lo ALTO View Text Version  Wednesday, March 9, 2016 ) The City @) Utilit

Visiting | Doing Business | Government | Services | Community Partners | | want to...

T o

*  City Home > Government > Depariments > Utilities

A !,5,. BREAKING NEWS STORIES CITY OF PALO ALTO TO

. {-. CITY OF PALO ALTO SOLARIZE CITY-OWNED
A UTILITIE PARKING STRUCTURES AND
U S ENABLE ITS ELECTRIC
MOST POPULAR VEHICLE FUTURE
January 26, 2016

B e == S | With support from the Clean Coalition, the C
» Efficiency Programs and Rebates i : s P of Palo Alto creates a new model for deployi
» My Utilities Account (MUA Login) i = . 0 @ | local renewables on municipal properties.

» New Customer Information - p—- . SE Read More.. O 60600
» Outages-Planned and Unplanned i =

MY UTILITIES ACCOUN

ﬁ lEJ VIEW ALL STORIES LOGIN TO YOUR ACCOUNT » »

| e i
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Electrification Fuel Switching

= Qver 30% of remaining carbon footprint from natural gas

= Shift from natural gas toward clean electricity
— Examining technologies, economics, logistics
— Renewable gas portfolio?

— Who pays for stranded infrastructure under lower gas
revenue and customer base?

CITY OF
@ PALO ALTO



Matural Gas Consumption

Average Reduction: 1.5% per Year
35,000,000

30,000,000
255,000,000
20,000,000
15,000,000
10,000,000

5,000,000

m City

B Commerical

Therms/fyear

B Residential

FY FY FY FY FY FY FY FY
2007 2008 2009 2010 2011 2012 2013 2014

CITY OF
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Mobility

= More than 60% of remaining carbon footprint from
transportation: commute + non-commute

= Bike plan: now 45% high school mode share

= PTOD - Pedestrian and Transit Oriented Development
= EV readiness and intrinsic adoption

= Expanded shuttle program

= Expanded rail and bus system
= Mobility as a Service (MaaS)

CITY OF
@ PALO ALTO



PAUSD HIGH SCHOOL BIKE COUNTS (%), 1985-2015

S0
45%

40%

35%
IO
25%
W Gunn
u Paly
20%
15%
10%
S5

1985 1993 | 1909 2000 | 2001 2002 | 2003 | 2004 | 2005 2006 | 2007 2008 2009 | 20010 2011 2012 | 2013 | 2014 @ 2015
W Gunn | 0% 11% 1a%  10% | 14%  15% | 18%  24%  25% | 31% | 33% | 36% | 36% | 41% 450 | 43k | 44k
EPaly | 33% 25% | 15% 11% | 11%  12% | 14% 17% | 16% | 2I1% | 26% | 30% | 32%  40%  42% | 39%  42% | 43% | 43%



ZEV Tech & Costs Changing Quickly

Projected Cost of EV with 200-mile range

SO Do ,
gas "Affordable

SUV™: S35-S40K

S0 000

S6O i

sSooue 4
.'.\'l"‘ cost 0'7f LOW-@r N

gas car in US: $22K

sS40 00 ‘

S\ ¢

S20. 000

Cost of Electric Vehicle

sionme 4

Copprge © P9 04 be Yowy Vane
S
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CITY OF
@ PALO ALTO

A “sustainable city” can

Build
Prosperity

Improve

Quality
of Life

Enhance
Resilience
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Headwind Challenges

= Electric demand and the role of efficiency
— Necessity of efficiency transformation
— Grid capacity
— Smart distribution
— Time of use vs time of generation
— Storage

CITY OF
@ PALO ALTO
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How far and How fast?

= California: 80% by 2050
= Palo Alto shot: 80% by 2030, 100% by 20507

= \What's feasible? What’s desirable?

— Technically

— Economically
— Legally/politically
— Culturally/behaviorally

CITY OF
@ PALO ALTO



...With lots more in the pipeline

* Climate neutral utility? e Sustainability dashboard &
* Electrification — “Fuel Open Data
switching” * Green Teams

* Power of the purse—public& . Process improvement

rivate: “Default to green.” : y
P & * Finance: “total cost of

operations” + “cost of
* Open, transparent, externalities”

streamlined

* Transform transportation

* “Future generations” policies.

e Sustainable water supply

CITY OF
@ PALO ALTO 7



The Big Questions

Carbon-neutral city, how fast?

How to reduce or eliminate the 60% of carbon
footprint from transportation?

How will we reduce or eliminate the 30% of carbon
footprint from natural gas?

How to adapt to climate change?
Other sustainability goals?

CITY OF
@ PALO ALTO



| Clean/
Webinar Q&A Coalition

I i i ‘ . ; ® © ® GoToWebinar Control Panel
Smelt quest|0ns IN the QueSt|OnS oToWebinar Control Pane

window at any time [ @i

© Mic & Speakers

&~ MUTED )~ |

Talking: Natural Capitalism

-

Type guestion here.

VSend

Webinar Now
Webinar ID# 131-881-923

@ GoloWebinar
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