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City Operations Emissions & Impact

Promote Resilient Coordinate with
Communities Federal & State Agencies
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The Resilience Office is a Charter-mandated City
| office created to respond to climate change, Ensure Sustainable
resilience, and other sustainability challenges.

Facilitate Climate

City Plans & Policies CREmEE CommEsior



Resilience

The capacity of

individuals, communities,
institutions, businesses,
and systems to survive,
adapt, and thrive no matter
what kinds of chronic
stresses and acute shocks
they experience.
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Shock or Stress




How do we roll the
windows down?




Farly Progress

100% Renewable Ground Transportation
Goal

35% Tree Canopy Commitment

LED Streetlights, Bike Lanes, Biki &
Electric Bus Trials

Mayor’s Directive on Climate Change




* Required to meet at least 2x/yr
* First met on February 7, 2018

e Have met 12x in 13 months

www.resilientoahu.org/about-the-commission



http://www.resilientoahu.org/about-the-commission

June 5, 2018, adopted:
Climate Change Brief

Sea Level Rise Guidance
www.resilientoahu.org/guidance-and-publications

July 16, 2018, Mayor’s Directive on Climate Change
(Directive 18-2): “... the need for both climate change
mitigation and adaptation... take a proactive approach in
both reducing greenhouse gas emissions and adapting to
impacts...”

www.resilientoahu.org/s/Mayors-Directive-18-02.pdf



http://www.resilientoahu.org/guidance-and-publications
https://www.resilientoahu.org/s/Mayors-Directive-18-02.pdf

City Center rail station areas planning and design (HART )
Prior to Directive 18-2, proactively increased SLR design
parameters from 2014 data to 2017 State Report data

Iwilei-Kapalama (DPP, DDC, CCSR)
Kapalama Canal, updated SLR data and design conditions
for catalytic linear park project
I-K Infrastructure Needs Assessment

Sand Island Wastewater Treatment Plant Secondary
Treatment Facility (ENV)
Inclusion of 6 ft SLR, high wave flooding, plus additional
uncertainty risk factors for preliminary grading designs

Standard Comments for action reviews (DPP )
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_ Primary Urban Center Development Plan

PRIMARY URBAN CENTER

My DEVELOPMENT PLAN

https://www.pucdp.com/copy-of-background-documents

Land Use & Zoning Recommendations

Use of data

SLR-XA maps at summer workshops for targeted
community engagement on land use strategies

Concurrently, TOD Climate Adaptation Guidelines
(DPP, Resilience Office)

HB1487 HD1 SD2, “Establishes the Honolulu
shoreline climate protection project...”



https://www.pucdp.com/copy-of-background-documents
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: City-State-w'FederaI Coordination, examples

e

= San Diego, CA: MOA between Commander, Navy
Region SW and San Diego Unified Port District
regarding Coordination and Cooperation Related to
Potential Sea Level Rise in the San Diego Bay Region

* Norfolk & Virginia Beach, VA: Joint Land Use Study
for Navy installations located in the Cities of Norfolk
and Virginia Beach

= State TOD Council Planning and Infrastructure DPP. PUC DP
Coordination between the State & City, Iwilei- SLR and Climate Change White Paper o
Kapalama
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Annual Sustainability Report

(ITY AND COUNTY OF HONOLULU

Annual Sustainability Report

2019
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OUR COMMITMENTS

ha
Chicago

Sustainable City Operations Clean Transportation

17-67 ®-107

ar Honolulu was
selected as a member of The
Foundation’s 100 Resillent Cities, v
created the Offi of Climate Change,
Sustainability and Resiliency.
Tw ars later, Honolulu has become
ane of the leading cities in addr
impacts of climate change. Honolulu
signed onto the Paris climate agreement,
o Climate Charter, Is a member of
ring Past Coal Alllance, and most

Paris Paris
Aloha+ Aloha+
Chicago Chicago

100% Renewable Energy Water Security

winning million Bloomberg
paris = Paris Climate Agreement Philanthroples' American Cities Climate
Challenge.
Aloha+ = Aloha+ Challenge n December 2018, the Cit

by 2035, as well as a100% clean ene and
carbon neutrality future island-wide

This demonstrates that the
commitment to a climate resilient O'ahu

Chicago = Chicago Climate Charter ACOR o0 §
Is one shared by both branches of City

strong City support for achi
City (ity
Charter R Ordinance
government and |s institutionalized in the

renewab le-powered City tra spl:-|rLat|r_1n fleet
To learn more about our City commitments, visit resilientoahuw.org/major-initiatives. City Charter.
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ACHIEVING A CARBON HEUTRAL ECONOMY | ANNUAL SUSTAINABILITY REPORT | &

From 2005 to 2016, o‘ahw's total GHG emissions
decreased by 17.4%

ACHIEVING A CARBON e
NEUTRAL ECONOMY

Wastewater
As part of its commitment to the Paris climate agreement, the City
completed its first GHG inventory for calendar years 2005, 2015,
and 2016 in the fall of 2018, A GHG Inventory is an accounting
of the annual total amount of carbon pollution emissions by
sector and source in our island economy, and serves as a
banchmark to reduce our emissions each year moving forward.
The GHG Inventory is also used to identify the largest sources
of emissions so we can set island-specific carbon reduction
targets and pinpeint clear strategies to achieve those goals.

Waterand
Wastewater

MTCO2e | Millions§

The City utilized the Global Protocol for Community-Scale
Greenhouse Gas Emission Inventories (GPC Protocol) along

with state-of-the-art modelling tools to develop the inventories.

We also worked with experts from ICLEl - Local Government

for Sustainability, development partner, AECOM, the County

of Hawai'i, County of Kaua'i County of Maui, and the State of

Hawai'i to ensure that our inventory is accurate and compatible

with other county inventories in the State., The ogeneral

guidance from climate scientists is that we must decrease

our carbon emissions by 50% each decade going forward Calendar Year
to avoid the most catastrophic impacts of climate change,

and the State has a mandate to be carbon neutral by 2045, and, PEF capitfygq‘mJSSions decreased
puly 9%.
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ACHIEVING A CARBON NEUTRAL ECONOMY

City and County of Honolulu 2016 Greenhouse Gas

Inventory
Industrial Processes Water and
Sabld Waste and Product Use Wastewatsr
e EE] 1%
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Farestry and Gther Transportation
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From 2005 to 2016, on-road transportation
emssions decreased by only

0.27% while overall transportation
emissions decreased by 21.3%.

AMNNUAL SUSTAINABILITY REPORT |7

Residential Building &
Commercial and
Industrial Building
Emissions

Bsiidng Embsizny

Total bullding emissions lecreased

19.8% ftrom 2005 ta 2016, but is still the
largest category of emissions.

While overall estimated GHG amissions went down betwsen 2005 and 20%, we hawve further to go to achiswve the Paris
climate agresment gosl of 26% to 28% by 2025, and the State’s carbon nautrality and 100% renawabile energy goals by 2045
Reductions in emissions in the on-road and off-road transportation categories have lagged these gains. This data confirms
the urgency and need for the City Administration’s

to100% able fuek for transportation sland-wide

by 2045, and for the City fleet by 2035. Energy use in bulldings is another area where we nead to become maore efficiant.
Energy use in O'ahu’s built environment represents 37% of our carbon footprint.
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ANNUAL SUSTAINABILITY REPORT | &

SUSTAINABLE CITY OPERATIONS

OUR PATH TO SUCCESS

TRACKING TRACKING TRACKING TRACKING

Municial Water Usage City Fleet Fossil Fuel M.,L.lr._‘lli;‘:-,ipal_:l.?_rflgrgy On-site Re-use
Usage Consumption of Methane

Ciry Operations Water Usage Aegf@:’:"muiml v P e City Electricity Consumption [kWh]
" - 260,300,000
i e 258,300,900
E =0 d £ 256,300,000
. . T 254,300,000
E T ;J{J.mum
5 i : P % 250,300,000
£ . { . e & 248,300,000 b
- - - £ 245,300,000
9 i) 244, 550,000
o ,::,l\.“, i l I 343, 500000 Methane is a potent greenhouse gas
i | 2016 7 ma but can offset our power needs. A pilot
In FY2017, City operations consumed 9.6 = — = i wastewater plant generates approximately
million gallons per dayor |  Gasoline usage increased by 42015, Wi City oparations umesd 800,000 THERMS ofenergy
water and was billed 511;9'! million wor | 12% trom Ev2016 to FY2014. Diesal usage 258,593,973 KWHh. & 130% mnuiir.mmmo.ﬂsk of O'ahu
water consumption. o it -
decreased by 0.3% Irerammfroo 30

ISLAND-WIDE LED STREET LIGHT CONVERSION PROJECT

The City is in the process of replading 53,500 streetlights with LED {light-emitting diode ) lights across O'zhu. At a total
project cost of S48 million, fully-financed by a local bank and guamntesd by an energy performance contract, the project is
on schedule to be completed by December 2018 In addition to providing high-quality, warmer, and safer lighting levels, the
high-efficiency LEDs are forecasted to save taxpayers 35 million pear year and reduce GHE emissions by 14,400 tons - the
egquivalent of 2800 homes.
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ANNUAL SUSTAINABILITY REPORT | 10

2018 Municipal Electricity Consumption (kWh)

Department of Parks and
Eacteanion
560

hegan converting the City's approximately
street lights to LED.

(el DEPARTMENT OF LAND MAMNAGEMENT:

Hawai'i Smart Program ins

BOARD OF WATER SUPPLY:
Photovoltaic
ions. B
end

Total: 258,593,973 kWh part of their Energ

TOTAL COST:

$66,141,752

ANNUAL CITY ENERGY USE
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BOARD OF WATER SUPPLY:
continued implem
Performance
teen co

|Homolulu Police Department

[Beparmint of Facilty Makes

|Board of Water Supgly

|o ot af Envir Sarvicas

Hoadlulu Emergency Services Oep

Deparmment of Enerprise Somvices
T I T

Deparmment of Community Services
Dapaoment of Parks and Recraation

D of Emergency Manag

e Do i B i
TOTAL 10,767,207

“Future reports will reflect increasing specificity in data available for specific
fuel types (dizsel versus B20 diesel)

venaawseane 2018

R LTI

TOTAL COST:

$28,454,251

ANNUAL CITY FOSSIL FUEL USE
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CLEAN & AFFORDABLE TRANSPORTATION

OUR PATH TO SUCCESS

TRACKING TRACKING TRACKING

Public Per Capita - . _ _
Transportation Resident Spending on Reduce Per Capita Increase Dedicated Bike

Wi ¥ - " s g o 210 4
Ll Fraraparation Vehicle Miles Traveled Lanes 40% by 2021

; — Arvnial vubicla Mife et UMY
Sy Wiesshl ire Rl Por Capits Amuidant Transparsation Spending

BIKE INFRASTRUCTURE

. - e [
e o
WESmngbiEs  EWERaed W Abesser
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EEiT ] 2013 a0 a3
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Average weekday I'HB!‘IHFP of TheBus has In FY2017, residents spent an average of
In 2016, the total per capita AVMT was i
9 o in 2018, the City added 1.47 miles o
decreased 4.9% since 2014, 11.4/‘6«‘;1!:'1:“.3:“1“«-“”“ 6,042.86, snincresss of e i R T vtk o St
ol kion. 2.8% from 2015 must add 0.38 miles per year through 2021,

ELECTRIC BUS FLEET

The Mayor's commitment to convert the City's flest to 100% renewable fusled vehicles by 2035 is driven by transitioning
our Bus fleet to electric buses. In spring of 2018, the City tested Protema slectric buses on 23 mutes across O'ahu With our
bus flest using ower & million gallons of fuel per year, moving to electric buses will help our island community becomea more
sustainable and resilient. JTH, the private transportation company, also launched private e-buses in early 2009 proving that
green transportation solutions work on O'shu.




RN Office of Climate Change, Sustainability and Resiliency

Annual Sustainability Report

ANNUAL SUSTAINABILITY REPORT | 15

100% RENEWABLE ENERGY FUTURE

OUR PATH TO SUCCESS

TRACKING

100% of Oahu’s Energy : ; i 100% Renewable Energy
Will Come From City Onsite Renewabie 100% Renewable City Ground Transportation by

Renewables by 2045 Energy Generation Fleet by 2035 2045

O'ihi Ranewstile Eng Aot otive Equipment Service Flaet by Fusl Type ; st wrw sk vaien by Fumd Cavagary (1000

AT, B |

i i I i .

Mamizer of Whisdes
- B EEEEERE B

Uelwaded [ ] wa Wb fgas)  Plechic
E s Sl Skl Sk ol Tppee
In 2017, renewsable energy accounted for
In 2018, on-site City renewable generation In FY2018, the City passenger fleet included o,
20.8% of an o O'ahu, o o Mmla,3.13/€|ofraghmdmxmgur
an Innm::mfxm:rzl;: > was 0.72% versus 99.28% 2 electric and 12 hybrid venicies. | vehicles on 0'ahu were electric or hybrids,

grid electricy.

SOLAR PENETRATION
Honoluly remains #1in the US. for per capita solar capacity.

“lam proud that Honolul continues to lead the nation with the highest solar PV capacity per capita. As more residents install
rooftop solar to power their homes, haat their water, and lower their energy costs, our dity moves claser to achieving the
goal of decarbonizing our economy.®

= Mayor Kirk Caldwall
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WATER SECURITY & GREEN INFRASTRUCTURE

OUR PATH TO SUCCESS

TRACKING

Reduce Per Capita Water Double the Amount of - - Increase Oahu's Urban
Consumption to 145 Wastewater Reused ;2?3:;%%&:33 T;%ezss Tree Canopy to 35% by
Gallons Per Day by 2045 by 2030. e e 2035

Per Capita Water Consumption on Recycled Water Lse on Oahu
D'ahu t
g :
£ g:
£ S e
i S Ay
-2 2
- £’
3" A
" s e il F.F
s =.\,‘.I,I_I:_.,- Baseline Calinder Year
©'shu residents consume 1571.3 O'ahu currently uses 12.1 million In 2013, tree canopy coverage decreased
i m d Since December 2017, 2, 14 7 trees have a
Gallons per capita per day. gallons per day of recycled water. been planted by the City across O'ahu. nearly 5% from 2010 to 29 Fo.

TREE PLANTING APP

The Reslience Office maintains 2 map tracking the 100,000 tree goal, where both Gty and other tree plantings can be
recorded towand this effort. This app is available at hitps f'www reslientoaty org/urbanforest). The Resflience Office is
wiorking with the Department of Parks and Recreation Division of Urban Forestry to expand this platform and make sure
community groups and dtizens across O'ahu utilize it
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CLIMATE RESILIENCE

OUR PATH TO SUCCESS

TRACKING TRACKING TRACKING TRACKING

Hurricane Community Informed
Preparedness Response Residents

.......

49,801 unLinfo app downloads

O'ahu has approximately 66 miles of sandy
Whiraling ricl Basch: Shicy 1A, shout HHML.Info gives users a real-time, direct

25% ot o'ahu's sandy itis estimated that 5 4 % of all single-famity | 480 individuals cert ccommunity connection ko City nformtion. Inan

beach has narrowed or been completely lost | homes on @'ahu lack sufficient hurricane wind | Emergency Response Team) trained in 2018 at umdihtr;, ﬂiu;‘:ﬁﬁ’ the app :nu::hu utilized
in part due to to artificial hardening of the resistance, S ute ¢ messages and updates.
shoreline, 27 trainings.

COMMUNITY PREPAREDNESS

The City partidipated in nine community-organized disaster preparedness fairs across the island in 2018. From M3nca o
the Wai'anas Coast, departments including the Honolulu Fire Department, Honolulu Police Departmeant, Department of
Emergency Management. Board of Water Supply, and the Resilence Office have had informational tables at these events
where they helped educate the public about how to be better prepared for hazamds such as floods, fires. storms, tsunamis,
and earthguakes Over 8,300 residents attended the preparedness fairs.
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HOW WE COMPARE: NATIONAL GRADES & RATINGS

While we recognize O'ahu is unigue, its helpful to compare our progress to other communities
as we all race to become mare sustainable and resilient. Year over year, wa will track our
progress in these national benchmarks and continue to improve our prograss over time,

Carbon B,
. )
Yvcop g::‘fk:;"m UN Sustainable
1€ Development Goals
Progress Toward Environmental Stewardship Sustainable Cites & Communities

C #10

Scale: A toD- Qutof 100 US Cities

City has submitted
nation to be included in

American Council for an
y Efficient Econom

Jl-ts of tF1-is scorecard
will b luded in the next
edition of this report.

B ParkScore ws W WalletHub

: ParkScore WalletHub

Acreage, Investment, Amenities, & Acwss Greenest Cities in America

HA48 H6

Out of 100 US Cities Out of 100 US Cities

ACEEE::

hmerican Douncl for an Enery-EMiciant Econem




Mahalo

Office of Climate Change, Sustainability
and Resiliency

(808) 768-2277
resilientoahu@Honolulu.gov

Social Media: @ResilientOahu
resilientoahu.org




	stakeholder-presentation-2019-04-25-intro
	�Stakeholder Advisory Group 
	WELCOME
	Public Comments on Agenda Items
	Meeting Objectives
	New Stakeholders
	BWS Updates
	Mahalo!                         Questions & Answers
	Action
	Mahalo!                         Questions & Answers
	�CLIMATE CHANGE PANEL DISCUSSION
	Climate Change Panel Experts

	stakeholder-presentation-2019-04-25-intro-chip1
	�CLIMATE CHANGE PANEL DISCUSSION

	stakeholder-presentation-2019-04-25-chip-fletcher-1
	stakeholder-presentation-2019-04-25-intro-thomas
	�CLIMATE CHANGE PANEL DISCUSSION

	stakeholder-presentation-2019-04-25-thomas-giambelluca-clean
	Hawai‘i Climate Change and Water
	Climate Change in Hawai‘i
	Hawai‘i Temperature Index
	Model Projections
	How About Rainfall Change in Hawai‘i?
	Changing Rainfall
	The Orographic Cloud
	Two Ingredients Needed to Produce Rainfall
	Cloud Formation
	CONDENSATION
	Slide Number 11
	Climate Change Can Affect Our Rainfall by:
	As Climate Warms:�Air Becomes More Moist
	Trade Wind Inversion
	TWI Trends
	Hawai‘i Climate Change
	500-yr Hawaiian Winter Rainfall Reconstruction
	Stream Base Flow Also in Decline
	Model Projections
	Rainfall Extremes
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Climate Change in Hawai‘i  
	Hawai‘i’s Rain Gauge Network
	The Rain Gauge Network
	Current Rain Gauge Network
	Slide Number 28
	HaleNet
	Mahalo!

	stakeholder-presentation-2019-04-25-intro-chip2
	�CLIMATE CHANGE PANEL DISCUSSION

	stakeholder-presentation-2019-04-25-chip-fletcher-2
	stakeholder-presentation-2019-04-25-intro-joshua
	�CLIMATE CHANGE PANEL DISCUSSION

	stakeholder-presentation-2019-04-25-josh-stanbro-clean
	Board of Water Supply Stakeholder Advisory Committee – April 25, 2019
	 
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	  �
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	            Mahalo

	stakeholder-presentation-2019-04-25-intro-barry
	�CLIMATE CHANGE PANEL DISCUSSION

	stakeholder-presentation-2019-04-25-barry-usagawa-clean
	BWS Strategic Plan
	Slide Number 2
	Impacts of Climate Change on Honolulu Water Supplies and Planning Strategies for Mitigation
	Objectives
	The BWS Water System is Large and Complex
	Project Approach
	Vulnerability Assessment Approach
	Slide Number 8
	Slide Number 9
	Preliminary Supply Adaptation Strategies:
	Infrastructure Impacts from �Sea Level Rise
	3.2 feet of SLR Exposure Areas on Oahu
	Slide Number 13
	Corrosion impacts to 21 miles of metallic pipelines with 3.2’ of SLR by 2100
	Slide Number 15
	Slide Number 16
	2017 - King Tide – Ala Wai Canal
	2017 - King Tide - Mapunapuna
	2017 - King Tide – Maunalua, Ala Moana
	End-of-Century Sea Level Rise Could be Greater
	Flood Insurance Rate Map (FIRM) 
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Draft Adaptation Framework/Action Plan 
	Slide Number 29
	Iwilei Redevelopment Concept to Live with Water
	Slide Number 31
	Acknowledgements

	stakeholder-presentation-2019-04-25-closing
	Mahalo!                         Questions & Answers
	Summary and next steps
	Next Stakeholder Advisory Group meeting 




