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Aloha and thank you for attending today!
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City and CoUnf
Storm Water- Wastewater Advisory Group Meeting
Monday, July 22026 4:156:00PM : B :
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4:15¢ 4:30 pm | Welcome, Agenda Overview, Public Comment
4:30¢ 5:00 Storm Water Updates
4:30¢ 4:55 {KINJSeQa [Fg o{SYylLaS . At
4:55¢ 5:45 Storm Water Master Plan with Q&A
5:45¢ 6:00 Wastewater Updates
05:45¢ 5:50 Sewer Fee Implementation with Q&A
05:50¢ 6:00 Integrated Plan Survey with Q&A

6:00 Wrap Up




Tips for Productive Discussions

~ Keep input Commit to everyone

focused and participating equally
concise -

Listen for understanding; Help identify
avoid quick opinions solutions




Public Comment




Please Share Your Perspectives!

The public was invited and encouraged to submit comments before this
meeting and to observe the meetingjhe public may make comments

(up to 3 minutes) at this time in the meetingnd is also invited to

submit written comments by email or US Mail, preferabl\Miynday,
Auqust 3, 2026All comments from the public will be distributed to the
Stakeholder Advisory Group members and project team.

The public is welcomed to ask questions and provide comments for
specific agenda items at times designated by the facilitator.

Email US Malil

stormwater@honolulu.gov City and County of Honolulu
Department of Facility Maintenance
Storm Water Quality Division
1000 t dzWHtrier, $kite 215

Mah aIOl _ Kapolei, HL 96707



mailto:stormwater@honolulu.gov

Storm Water Updates




Storm Water Updates
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Storm Water Updates

Storm Water Master Plan




“a b Challenging today.
\’aco s Reinventing tomorrow.

Storm Water Master Planning
for the City and County of Honolulu

Overview of Approach

Storm Water b Wastewater Advisory Group
July 27, 2026



Storm Water Master Plan Overview

A Goals and Expected Outcomes
A Relationship with Other Plans
A Approach for Drainage Master Planning

A Technical Advisory Committeand
Storm WaterWastewater Advisory Group

A Priority Watershed Analysis Process
A Future Phases of Plan Development

A Discussion




Storm Water Master Plan:
Goals and Expected Outcomes




Storm Water Master Plan (50+ Years)

STRATEGIC PLAN

Workforce
Development
Plan

Regional
Flooding &
Local Watershed
Drainage Management

& Green Asset Plan p, ¢nhership
Storm Water Renewal & Opportunities
Infrastructure Replacement




Goals of the SWMP

A Collect, reuse and/or infiltrate stormwater to reduce pollution
A Recharge fresh groundwater supplies

O _— . .
‘ ¢ A Mitigate climate change effects (e.g., heat, flooding,
C%Iect Sea Level Rise)

Nature Based Solutions Storm Drain

Infiltrate



Outcomes of the SWMP

¢CKS {2atQa RNIAYLIF3IS K
component will:

A Identify drainage and localized flooding
challengedased on current and future
climate conditions

A Assess existing storm water infrastructure
condition and capacity

A Prioritize capital improvements

A Support equitable, coseffective, and
Implementable solutions

Flooding, Drainage,
Sea Level Rise

- 4 Ay,
el SME' "W

Pipe
Condition

Green Stormwater
Infrastructure



Stretching Master Planning Benefits

]

Master plans share common themes
but should reflectocal priorities

Environmental
Justice

A Clear vision and goal® inform criteria

A Focused modelingp leverage institutional /
stakeholder resources

A Prioritize data collection /detailed modeling STORM WATER
stretch budgets! MASTER PLAN

A Alternatives= incorporate resiliency, social Water
vulnerabllity, environmental criteria / metrics Quality & GSI

A Alternatives analysis integrateconveyance, Flood
storage, and green storm water infrastructure Mitigation
solutions

A Develop / prioritize Capital Improvement Projects
that address multiple objectives



Storm Water Master Plan:
Relationship with Other Plans




Green
Infrastructure

R e I atl O n S h I p Wastewater Implementation

Facility Plans

with Other Plans -

Plan
Integrated
MEweling FEN Storm Water

Program Master Plan

Water Master Pla

Watershed Climate Ready

Management Plan O | Kdz
Source Water h~ | Kdz wSaaAf
Protection Plan Strategy

Climate Action Plan

Local Hazard

1. One Water Honolulu Plan Mitigation Plans
Development Plans

2. Integrated Plan e,

3. Storm Water Master Plan Communities

Plans



Storm Water Master Plan:
Approach for Drainage Master Planning




CAUSES

A

Types of Flood Risks

PRECIPITATION

Storm Water/Drainage
Management

2-to 10-year storms

& e -2

A Localized flooding

A Increased SSOSJ

\_

Riverine Floodplain
Management

100-year storms

A Regional Floodiﬁ

RIPARIAN

FLOODING

GROUNDWATER RISE
A

Y4

Groundwater Related
Flood Impacts

A Increasing

Groundwater Levels

v

SEA LEVEL RISE
A

Tidal Flood
Protection

A Recurrent flooding
from increased tide

Klevels j

STORM SURGE
A

Coastal Flood
Protection

i e

A Coastal Storm

Surge Flooding

v

COASTAL FLOODING



Types of Flooding:

hWl Kdz A a dlinreeNR a

INLAND FLOODING separately or at the same time!
| |
% Stream Flooding 1\ Interior Flooding 7\\\ Coastal Flooding
2 =
5
t.‘ ) : ) : )
S X
%
L £
e
Tt
STREANFLOODING DRAINAGE FLOODING COASTAL FLOODING
A When rainfall within a watershed A When rainfallexceeds soil and A Whenhigh tides / storm surge
SEOSSR&a | &aiNBI Ydrdnsdde bBdbagity NI a contribute to overbank flooding
channel capacityand overtops A Primary concern not mapped A Also known asking tides; tidal
its banks A Also known asinterior, pluvial, or sunny day flooding

A Also known asfluvial flooding urban, or cloudburst flooding

21
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Storm Water Master Plan:
Drainage Master Planning Approach Overvie\




Storm Water Master Plan Scales

1. Prioritize flooding / drainage issues

2. ldentify solutions focusing on priorityf
watersheds and neighborhoods

ISLANDWIDE

A Screening Level Modého pipes)

A Phase 1: All 84 watershedsodeled A
& prioritized(Vulnerability Metrics)

A

2 Existing Condilizl
s Future 2070 100-yr Design Sto
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Detailed Modelfor priority

watersheds\{/ pipes & culvertg

Phase 11-3 priority
watersheds (pilot process)

I‘Individual Conveyance Concepts with Size and Estimated Capital Cost“

NEIGHBORHOGBCALE

A Proposed solutions

A Phase 11-3 priority
watersheds (pilot process)



Multl -Phase Process

LYAGAFT &aONBSYAYy3d 2F hWlFKdz LINA2NRAGE &1 0SNAK
detailed study of remaining priority watersheds

PHASE | PHASE II IMPLEMENTATION
FY27 FY28 TBD

Remaining Priority Watershed
Modeling and Studies

Storm Water Condition

Assessment and Inspections

Funding & Grant Strategy;
Workforce Development
and Operations Plan

Phase 1
CIP Prioritiz




Storm Water Master Plan:

Technical Advisory Committeaand Storm
Water-Wastewater Advisory Group




Purpose

TheTechnical Advisory Committesnd
Storm Water¢ Wastewater Advisory Grouwill
help build consensusn Storm Water Master Plan
analyses and recommendations




Roles
ASupport needed with:

A Very technical decisiongncluding modeling tool selection, data needs,
flood scenarios, levels of service, and prioritization criteria

A Broader issuesuch as how to weigh prioritization metrics

ATechnical Advisory Committee

C To be formed after the Storm Water Master Plan kickoff
C Participate in regular working sessions
C Provide technical input on key project decisions

AStorm WaterWastewater Advisory Group

C Provide broader advisory input and consenbugding




Technical Advisory Committee

Storm water management is a collective responsibility.
TheTechnical Advisory Committewill include agencies and subject matter experts

Lead Permittee for
the Federal MS4
Storm Water Permit

City & County
= of Honolulu
3 I \i |
PARKS i
L

& RECREATION o ‘-* o itk
NTY OF ¥ L
‘IIIII””

E,,” £ =g )\ Department of Planning and Permitting
Community. Commitment. Continuity. - & Alohat Welcome to The Department of Planning & Permitting

Department ofTranspgr o S City and County of Honolulu ' .
‘. ? CITY & COUNTY OF HONOLULU & Department of Enterprise Services



Storm Water Master Plan:
Priority Watershed Analysis Process




Priority Watersheds:
Detailed Modeling / Assessment Process

CLIMATE
ANALYSIS & FLOOD VULNERABILITY RISK ALTERNATIVES

AROIECTIONSs MODELING  ASSESSMENT — ASSESSMENTS — ANALYSIS




Priority Watersheds:
Detailed Modeling / Assessment Process

VULNERABILITY ALTERNATIVES

CLIMATE ANALYSIS & FLooD MODELING

PROJECTIONS ASSESSMENT RISK ASSESSMENTS ANALYSIS

A Current & A Interior A Qualitative based on A Critical public A Conveyance & Storag
projected rainfall A Stream floo_d exposure; facilities ABenefit cost analysis
A Historic storm social AMonetized impacts  (reductions in
- ACoastal environmental, (economic) economic risk)
selection for economic metrics _
model validation A Area A Integration of A Areas
A S Lo [Fee Neighborhood A Supports Risk vulnerability & risk NeighborhoodScale
Scale Assessment A Area (socially vulnerable,
A Area Islandwide prioritization Neighborhood environmentally
AArea Islandwide, Scale sensitive, w/ cultural

NeighborhoodScale resourcesg



Step 1:How Much Water are We Dealing With?

A Foundational Climate Analysis & Projections for Flood Modeling

A Sets Design Storms and Sea Level Rise Projections for All Models
(Islandwide & Detailed Models)

CLIMATE ANALYSIS &

ALTERNATIVES

FLOOD MODELING = VULNERABILITY % o o A gSESSMENTS ANALYSIS

PROJECTIONS ASSESSMENT

ACurrent &
projected rainfall

A Historic storm
selection for
model validation

A Sea Level Rise

A Area Islandwide




Storm Water Master Plan Key Considerations

h W Kdztdatation Variability(Current Data from NOAA Atlas 14)

Intensity-Duration-
Frequency (IDF)
Variation Across the
Island of Oahu

Legend

* IDF Comparison
Location
© Major Cities
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10-Year, 1-Hour Atlas

14 IDF Values

Schofield \wahiawa

(inches)
Barracks @ $ -
g Mililani, e < 48
1.9
MakaKilg o
261 AN | foamer
Kapolei\ U e
Kipo@  Ews Esza Gentry’ llnternatLo
5 Gcean Pointe, gEWSBEAD Airﬁo‘rlt/ N
[ * Vs

0 25 5 10 Miles
J

NASA NGA, USGS, FEMA. Sources: Esn, TomTom, Garmin, 4D, NOAA USGS, (© OpenStroetMap cont

Makakil
o

¢ ‘l Jkapolell

Esni NASA NGA USGS. Scarces: Exri TomTam, Garmyn, FAQ. NOAA, USGS, © OperStrectiap contrbutors, and t

Intensity-Duration-
Frequency (IDF)
Variation Across the
Island of Oahu

Legend

* IDF Comparison
Location
© Major Cities

Major Roadways
CWRM

[ watershed
Boundaries

25-Year, 24-Hour

Atlas 14 IDF Values

(inches)
211
7.7
N

10 Miles
|

10-Year, XHour

(DPP Road Drainage Design Standard)

25-Year, 24Hour

(Culvert Design Criteria)




Projected Future Change in Rainfall

15-30%increase In Design StormSigher Greenhouse Gas Scenario: S8B5

Extreme Precipitation Percent Change, SSP5-8.5
39 A 10year 2hour storm
o today (about 4 inches)
27% increase innlié by
— o5 2100 (about 5.1 inches
2
E pop
= 20
4]
- -
o
= 15 -
@
o
a 10 §
0
2-Year 10-Year 25-Year 100-Year
Return Period
mHNL2050 MLaie 2050 wWHNLZ20/75 @MLaie2075 ®HNL2100 mLaie 2100




Climate Informed RiIsk Scenarios

100-Year 24Hour Precipitation
11 . e
2070 m Historical 10.4
10.5
10 9.6 9.6
n
95 2 9.1
9 £
85 §
8
75 5
(]
7 a
6.5
6
Historical* Updated Baseline Future: RCP 6.0, Future: RCP 6.0, Future: RCP 8.5, Future: RCP 8.5 Sea Leve| Rise
50% 90% 50% 90%
= 14 Jan 2100
= High 7.90
§ i B ntermediate High 5.84
E B ntermediste 38
§ e Intermediate Low  1.96
g . B Low 1.19 | ——
7] /_
Q20 ] 2060 8 0



Step 2:Flood Modeling

Done at? levels of detatl
A Islandwide 2Dscreeninglevel model
A 1D-2D detailed modein priority watersheds

CLIMATE ANALYSIS

ALTERNATIVES

FLOOD MODELING ~~ VULNERABILITY = o o A gSESSMENTS ANALYSIS

& PROJECTIONS ASSESSMENT

Alnterior
A Stream e ~
ACoastal A 2D (2Dimensional) modelingsurface flow,
4 without pipe network

Q:eeighborhood A 1D-2D modelingbelow ground and

Scale \_ channel flow (1D), and 2D surface flow y




Model Development & Data Validation Plans

Pipe Network has significant data gaps

DATAGAP ANALYSIS: VALIDATIONPROCESS
P o o DOWNSTREAM NODE
S ELEVATION DATA GAP %

Conduit Type

M Reinforced Concrete Pipe 71.2%
W High Density Polyehylene (HPDE) 6.1%
Other 5.9% |
B Poly Vinyl Chloride (PVC) 3.8%
B Box Culvert 3.8%
Ditch 2.8%
Unknown 2.5%

B Channel 2.1% i
B Swale 1.0% | 93.2%
B Trench Drain 0.6%

M Corrugated Metal Pipe 0.2% ‘
M Arch Pipe 0.1% | <18 21-30 36-48 > 54 UNDEFINED

Prefabricated Bend 0.0%

PIPE DIAMETER (INCH)



Flood Wave -
Arrival Time

Flood Wave [
Velocity

Moanalua Watershed
2D Modeling

Hydrologic Engineering Center's
River Analysis System (HRAS)

Digital
Elevation
Model




Moanalua
Watershed
2D Modeling



