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Why Houston is taking Climate Action

CITIES ARE BEING
PUSHED TO THE LIMIT

By 2050

of the world’s AL than of the world’s

10 billion o energy is likely
people will live ¥ ¥ | /'C to be consumed

in cities! in cities?

Pressure on cities, their infrastructure
and the economy causes...

Hurricane Harvey

Source: World Bank Group



Houston’s Commitment to Climate Action
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CLIMATE
MAYORS

June 1, 2017: The U.S withdraws from the 2015
Paris Agreement

June 24, 2017: Mayor Turner, co-chair of Climate

Mayors, commits to adopt Paris Agreement goals
in Houston

407 US #ClimateMayors, representing 70 million Americans, have
committed to adopt, honor and uphold the climate goals of the
Paris Agreement
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Houston Community Greenhouse Gas Emissions

TOTAL ANNUAL EMISSIONS PER CAPITA GREENHOUSE GAS
(Metric Tonnes CO;e) EMISSIONS SOURCES
—— HOUSTON 2014
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GHG EMISSIONS SOURCE (BY SECTOR)

BUILDINGS 16,873,994

TRANSPORTATIOMN 16,140,987

WASTE 1,301,322

1 millian 5 million 10 millicn 15 million

TOTAL GHGs (metric tonnes COge)



Leading by Example

Renewable Energy:

The City is the largest municipal purchaser of renewable energy for city operations,
receiving 92% of its power from renewable energy

Building Optimization:
Since 2004, the City has required all new buildings to be LEED Certified; currently
have 37 LEED buildings

Since 2007, the City has invested $70 million in energy efficiency retrofits: 6 million
square feet; achieving greenhouse gas emission reductions of 35%

Converted ~175,000 streetlights to LED technology; reducing the City’s streetlight
energy usage by ~50%.
Transportation
6.3% of the City’s fleet is hybrid.
Working to develop ambitious fleet electrification goals.







What is a Climate Action Plan (CAP)?

A climate action plan should address the need to reduce greenhouse gas emissions, adapt to
'Icohe |eracts of climate change and deliver wider social, environmental, and economic
enefits.

Objectives of plan are to:
Decrease traffic congestion
Improve air quality
Provide better access to green space
Improve quality of life for all

Be Equitable - all people will have the opportunity to benefit equally from the climate solutions, while also not having to

take on an un-equal burden of climate impacts
Reduce energy costs through energy efficiency and renewable energy

Increase resilience




Process for Plan Development

COMMIT & COLLABORATE

» Establish Plan Governance

.. |||||| @ & () . E::ifa'::'é:“;;;ment Technical Assistance:

and Communications — C4O
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* Data Gathering
» Climate Risk Prioritization
» Evidence-Based

Scenario Development | URB TOOI

Climate Action for Urban Sustainability
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* Initial |rnp|ernentatinn Flanning
» Accelerate Actions
* Monitor, Evaluate and Revise




What are the focus areas of the plan?

There are four distinct areas the City is looking to decrease community greenhouse
gas emissions. They include:

Building Optimization — improving energy efficiency of residential, commercial and
industrial operations

Decarbonization — increasing the amount of renewable energy; using carbon capture
and sequestration to reduce amount of greenhouse gases in the atmosphere

Waste — reducing the amount of waste and trash to the landfill by reducing material
consumption, recycling, up-cycling and composting

Transportation — identifying transportation options and implementing land-use
practices that promote opportunities for multiple, equitable transportation options,
movement to electric vehicles and reducing the number of vehicle trips and miles




Climate Action Planning: Organizational Structure

Mayor

Sustainability COH Departments
Communications Partner
|

Decarbonization Building Optimization Transportation Waste and Pollution
Work Group Work Group Work Group Work Group

Community/Equity Community/Equity

Community/Equity Community/Equity







Using Scenario Planning to Drive Policy

Data is analyzed by
sector to better
understand city-

Data measurement is wide footprint
completed on
current emissions

City and Community take Data is input into

measures to support science- CURB tool to drive
based targets ] scenario planning and
a Outputs & recommendations action steps
are summarized in policy .
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CIRIS - City Inventory Reporting and
Information System

SUMMARY

NAME OF CITY: Houzton, US4
BOUNDARY: EASIC
INFENTORY YEAR: 2014

POPULATIDN: 2240582
LAND AREA [km2)- 1552
GOFP [US% million): 522025

BASIC

Stationary 2,876,173

13,578,513 1BASAR

Transportation 16,140,987 16,140,567

Waste 246,859 571,802 BEBAGD

AFOLLU

Other Scope 3

] 5,000,000 0,000,000 000000 FATT ]
TOTAL 33,414,135

tonnes COZe




CIRIS — Data Resources

Stationary Emissions —

Sectors:

Residential, Commercial and Industrial — electricity and
natural gas

Fugitive emissions from natural gas distribution lines
Sources of Data

City of Houston Departments — example Solid Waste

CenterPoint Energy

EPA Flight

Transportation Emissions

Sectors
On-road transportation — public and private sector
Freight and Passenger Rail
Aviation — City of Houston
Sources of Data
HGAC and TTI
City of Houston

Solid Waste Emissions

Sectors:

Residential and Commercial Waste sent to
Landfill = within and outside of City

Waste generated outside of City and brought
to McCarty

Organic Waste

Wastewater Treatment
Sources of Data

City of Houston

US EPA



Base Year Inventory

2014 Base Year Commun Ity Emissions by Sector Note: Click on icons below for definitions of the emission sector or sub-sector.

Residential & Commercial Energy

Manufacturing & Construction Energy

Energy Industries

Agriculture & Other Energy

Energy-Related Fugitive Emissions

Transportation

Solid Waste

Wastewater

Industrial Processes & Product Use

Agriculture, Forestry, & Land Use

]

00000QIOOO

15,248,356

1,165,759

419,308

40,570

16,140,987

1,083,880

217,443

5,000,000 10,000,000 15,000,000 20,000,000

t COzelyear



Emissions Projections

Community Emissions by Sector 2014 to 2050

40,000,000 -

35,424,634
34,281,499

35,000,000 - 33,414,135

30,000,000 -

25,000,000 -

tonnes CO2efyear

20,000,000 -

15,000,000 -

10,000,000

5,000,000 -

2014 2030

38,059,224

Solid Waste

Transportation

Energy Industries

Industrial Processes & Product Use

ha Residential & Commercial Energy

2050



Using Scenario Planning to Drive Policy
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Climate Action for Urban Sustainability

Overview of CURB Model

The CURB tool is an integrated model that measures GHG emissions among 6
different sectors

© 0 0

Municipal
Buildings &
Lighting

Private Building
Energy

Electricity . Water & .
Generation Solid Waste Wastewater Transportation

Model is data-driven and city-specific with 500+ data fields to complete

CURB uses population growth, GDP growth or International Energy Agency’s
methodology to estimate future emissions

100+ cities have adopted the CURB model, allowing for comparability and
benchmarking




Implementation Criteria Matrix

Which Actions Does the City Wish to Implement?

The following table summarizes the results of the 'City Powers' survey and provides information on d'rﬁculty of implementation, cost, and emission reduction potential. The user should review this
information and consider which actions the City would like to pursue. Navigate the the 4 B Action Development to define the implementation assumpfions for each action.

eﬁ.......

&

Sector [ Action Category / Action . "’d@ |
PRIVATE BUILDING ENERGY
ENERGY EFFIGIENCY & FUELSWITCHING 1

EXISTING RESIDENTIAL BUILDINGS | H
"""""" Lignting-Residenfa | Moderte | Low |
"""""" Appiance and Electonics - Residenil | None | Low |
"""""" Space Heating -Residenal | Modete §  Hgh | Modele | Modeate |  28% | [ GowAcon ]
"""""" Coolng-Residental | Modete 1§  Hgh | Modele | Modeate |  34% | [ GowAcon |
"""""" Water Heafing - Residental | Modete |  Modete | Moderale | Modersle |  19% | [ Gowhwion ]
"""""" Water Fixtures - Residental | Modete | Low |  Low

Moderate

Moderate

None

None

Moderate

Moderate




Planning Decision Matrix

Policy/Program

Sector

Sub-sector

Time Frame
Short-term, Mid-term,
Long-term

Impact on Equity Positive,
Negative, Neutral

Likelihood of Adoption
High, Medium or Low

Implementation Rate
High, Medium or Low

Lead Implementation
Organization

Barriers to Success

Ensure building codes (ECC, etc) are
continually enforced and updated
working toward net zero for all new
buildings and major rencvations

Building Optimization

Codes

5T - Enforce & update LT-
Net Zero

Positive

High

High

City of Houston

1. Cost to small business to comply 2.
Residential minimum "penalty” energy
rate have high price pts under 500 KWH

Build cut and promeote financing
programs, such as PACE, that
promate resource efficdency and
conservation.

Building Optimization

Retrofits

5T - Commercial
MIT - Residential

Positive

High

High

Private Sector

Need Tweaks - Technical

Promate and educate building
owners/operators on Energy
Management System

Building Optimization

Energy Management

Neutral

Medium

Low

City of Houston,/Private Sector

None

Coordinate with Educational
providers (SPEER, community
colleges, universities) in developing
building operator,/facility manager
training programs.

Building Optimization

Energy Management

5T - Non residential

Positive

High

High

City of Houston/Education

Existing small buildings - MF and Non
residential

Improve efficiency and demand on
wastewater and water treatment

Building Optimization

Infrastructure/Codes

ST-MT

Neutral

High

High

City of Houston

Cost/funding/incentive

Update utility rebate and incentive
programs on annual basis to
provide support for clean energy
measures that would result in
greatest GHG reduction potential

Building Optimization and
Decarbonization

Clean Energy

Megative unless items are addressed

High

High

City of Houston/CenterPoint

Residential access to capital for
construction solar.

Develop veluntary building
benchmarking and energy auditing
program that complements utility
incentive program

Building Optimization and
Decarbonization

Clean Energy

STHT

Paositive

Medium

Medium

City of Houston,Private Sector




Thinking Through Climate Action Planning

* This is an example used by C40
to help structure thinking
around the Outputs, Outcomes

and Impacts of each ACt'Ocﬂc'kto - dd text

* An action is the policy/program
in place that will lead to a GHG
reduction

Source: C40 Climate Actions Impact Framework

SECTOR

ACTION

OUTPUTS

OUTCOMES

IMPACTS

CATEGORIES

ENERGY
LED lighting
S CIraminm.
LED strest
lighs are
installed
Reduced Improved
ENergy ighting
cccccc ipticn oorly it
vd demand ohbourhood
Lonwer S
rgy-related Impe i
spending o ¥
Reduced Termporary -
Reduced
public onv-shilled _“::_l-:
spendin jobs creation =
Pubdlic Peace and
Employment
budget oy SECUFty
SDG17 5DG 8,91 5DG 510,116
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CURB Inputs from Recommen
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Action

Sector

Value

Notes

Low Carbon Urban Design - Transit

Oriented Development Transportation Proportion of Households Proportion of households close to TOD
Passenger Mode Shift Transportation Percent change in mode share Percent population in automohbiles, motorcycles, taxi, light rail, BRTbus, bicycle, bus
Vehicle Fuel Switch Transportation Percent of vehicles using specific fuels Gasoline, Diesel, CNG, Electricity, Biofuel

This includes emission reduction; energy reduction kwh; trip reduction, reduction in
External Transportation Model Transportation Inputs from External model VMT;

Grid Decarbonization

Decarbonization

Generation Mix

Percent of ERCOT Portfolio based on each generation type

Grid Decarbonization

Decarbonization

Generation Capacity

Generation in MW of each generation type on ERCOT grid

Percent to recyling, landfills, open dumps, compost inceneration; done for commercial

Paper Waste Management Waste Percent sent to specific end-use and for residential

Percent to recyling, landfills, open dumps, compost inceneration; done for commercial
Food and Yard Waste Management Waste Percent sent to specific end-use and for residential

Percent to recyling, landfills, open dumps, compost inceneration; done for commercial
Plastic Waste Management Waste Percent sent to specific end-use and for residential

Percent to recyling, landfills, open dumps, compost inceneration; done for commercial
Other Organic Waste Management Waste Percent sent to specific end-use and for residential; includes woodwaste, rubber; textile; leather
Optimize Waste Inceneration \Waste Wolume of waste in tonnes Baseline and Proposad volume of waste incenerated
Methane Recovery Rate Waste Proposed methand recovery rate Current rate is reported to be 85%

Rooftop Solar Residential

Building Optimization

Percent of households/ average system size

Number of rooftops

Lighting Existing and New Residential Build Opt Saturation Rate Proportion of square feet with measures; percent for new and percent for existing
Appliances Existing and New Residential Build Opt Saturation Rate Proportion of square feet with measures; percent for new and percent for existing
Space Heating Existing and New Residential Build Opt Saturation Rate Proportion of square feet with measures; percent for new and percent for existing
Cooling Existing and New Residential Build Opt Saturation Rate Proportion of square feet with measures; percent for new and percent for existing

Water Heating

Existing and New Residential Build Opt

Saturation Rate

Proportion of square feet with measures; percent for new and percent for existing

Water Fixtures

Existing and New Residential Build Opt

Saturation Rate

Proportion of square feet with measures; percent for new and percent for existing

Building Envelope

Existing and New Residential Build Opt

Saturation Rate

Proportion of square feet with measures; percent for new and percent for existing

Lighting

Existing and New Commercial Build Opt

Saturation Rate

Proportion of square feet with measures; percent for new and percent for existing

Appliances

Existing and New Commercial Build Opt

Saturation Rate

Proportion of square feet with measures; percent for new and percent for existing

Space Heating

Existing and New Commercial Build Opt

Saturation Rate

Proportion of square feet with measures; percent for new and percant for existing




Example Sector GHG Reductions

‘ Private Building Energy J

Reduction in
Sector Emissions

s Y

Progress
Toward Target

19% f [ 15%) |
Residential Lighting Efficiency & Controls - Existing N/
Emissions Reduction % of Building Energy Energy Reduction Implementation Cost Payback Period 2030
Tonnes CO.e/Year Emissions Reduced KWh/Year $US1000 Years
1,214,665 7.3% 2,335,129,50’ $415,439 1.5 2030
Residential - High Income
___________________________________________________________________________________________________________________________ 180 h Heating
E:?:‘:r::a:l:?:g:?[:j::::::: ::::::::::::::::F:E:t!!:rﬁ:::::::::::::: :::::::::::::E’gl:l:t:r:(:):l:::::::::::::::::::: g 16[] i % Cnolillg
Baseline . Incandescent L1 g 1401 Ja
Proposed & LED  Occupancy Controls ; = 120 1 g
SoooooIIIIIIoiiiiiiii jepspuieiuiepepepeluiuiubepepepuiuiuiupepepeupuiubepepuuiuiuiupepspuiuieiuie jepspuieiuiepepebeluiuiubepepepuuiuiupepepuiupuipepspeuiuiinpepepuiuiiupepupeiui = 4
_ Percent of Total Floor Area E £ 100
Saturam" SIIIIIIIIIIIoIIIIIIIIIIIITIIIzITIIIIIIi: :::::::::::::::::::::::::::::::::::::::::::: g BD - Q
! ] 50% ' 62,613,178 m* : a
........................ diesassssssmssssssssssssssssmsssssssssssssssssssssdicsssssssssssssssssssssssssssssssssssssssssssasad ﬂ] - o
B o] D e
Ig 20 4 @ Cooking
o O other

ESaturation

Base Case Improved Base Case Improved
Flat GCase Flat House  Case House
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Goals of the Houston CAP

Goal: Lay the foundation for actions that will make the City carbon-neutral by 2050.

¥ HU(

tonmes COZahyaar

45,000,000

2050 Target:

CO2elyear

Show within Sectors -

Emissions Metric

40,000,000

P 4

35,000,000

30,000,000 .

25.000.000

20,000.000

15,000.000

10,000,000

5,000.000

a
2014

Legend:

2040

2014 Base Year Emissions Level

33.414.058

Base Year

2030 Emissions Levels

34.462. 354
4003
20,677,430
34,272,732
13.535.361

Baseline Forecast

Target [7= below 2030 baseline level]
Allow able Emissions

Achieved w! Actions

Achievement Gap

2040 Emissions Levels

35,623,444
6003
14251778
36.472.173
22,220,336

Baseline Forecast

Target (72 below 2040 baseline level]
Allow able Emissions

Achieved w! Actions

Achievement Gap

2050 Emissions Levels

38,287,035
100.0%
1}
39.225.473
39.225.473

Baseline Forecast

Target [>2 below 2050 baseline level]
Allow able Emissions

Achieved w! Actions

Achievement Gap



Using Scenario Planning to Drive Policy
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Timeline

PLAN MODEL ENGAGE COMPLETE IMPLEMENT

Finalize baseline Preliminary modeling Stakeholder dialogue * Stakeholder plan review + City and
Stakeholder Scenario development Community town halls * Stakeholder meetings Community action
engagement and Stakeholder engagement Incorporate feedback * Mayor approval

task force Draft CAP plan

Kick-off workshops
Governance and
Communication
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Schedule of Planned Events

¢ Date: March 19, 2019
Event Name: Climate Action Plan Community Meeting
Location: Sunnyside Multiservice Center / 9314 Cullen / Houston, TX 77051
Time: 6:00 pm —08:00 pm

* Date: April 1, 2019
Event Name: Climate Action Plan Community Meeting
Location: Acres Homes Multiservice Center / 6719 W. Montgomery / Houston, TX 77091
Time: 6:00 pm —08:00 pm

* Date: April 6, 2019
Event Name: Climate Action Plan Community Meeting
Location: Southwest Multiservice Center / 6400 High Star / Houston, TX 77074
Time: 10:00 am —12:00 pm

* Date: April 16, 2019
Event Name: Climate Action Plan Community Meeting
Location: Denver Harbor Multiservice Center / 6402 Market Street / Houston, TX 77020
Time: 6:00 pm —08:00 pm

* Date: May 2, 2019

Event Name: Climate Action Plan Community Meeting

Location: Northeast Multiservice Center / 9720 Spaulding / Houston, TX 77016
Time: 6:00 pm —08:00 pm

HO S8

Previous and Upcoming Events can be found at http://greenhoustontx.gov/climateactionplan/events.html




Climate Action Plan Resources

* Climate Action Plan Community Survey
 www.greenhoustontx.gov

* Host-A-Meeting Toolkit
* www.greenhoustontx.gov




Thank you! Questions?

C40




