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1992 – Hurricane Iniki 

If Iniki turns north 6 hours 

earlier – about 50,000 

houses damaged or 

destroyed instead of 6,300.

FEMA RISK ASSESSMENT in 

2010 confirms 

Hazard Risk 



March Kona Low Storms



Triple Threat – Wind, 

Surge, and Flooding   

1. Wind greatest – right front 

quadrant.  Significantly less 

left – front quadrant.  

Difference function of forward 

movement speed. For Iniki – 

right front quadrant - Cat. 4 

left front quadrant – Cat 1 - 

Huge differences in wind 

forces.

 

2. Storm Surge – Generally 

greatest on right front 

quadrant. 

3. Flooding – flooding -         

streams

Note – Iniki fast moving 

system.  Not as much 

rainfall. Great dichotomy 

wind speed with quadrant. 



If Category 2 hits Oahu, 

52,000 households 

displaced – $27 billion 

in damages – 2018 

Pacific Disaster Center 

Study using FEMA 

HAZUS Tool.   

2018 Hurricane Lane 



14 – Day Supply of Non-Perishable Food and Water

Get Sanitized 

Plastic Containers
1 case = 5.3 gallons

11 cases?

Water Bob at Amazon – 

100 gallons - $35

Tips: 

1) Buy food will normally use

2) Long shelf life

3) Mark expiration with Sharpie

4) Consume year before and 

restock

5) If about to expire – give to 

Foodbank

6) Buy as much as you can for 

family – Excess if you can for 

the needy. 



Evacuation Kit 

Carry in a backpack or duffle bag, a three-day supply, or as much 

as you can if your emergency plan involves evacuation. 



City and County of Honolulu 

Department of Emergency Management

County Website at: http://www.honolulu.gov/dem 

 Emergency Notifications at: hnlalert.gov 

 Tsunami Evacuation Maps at: www.honolulu.gov/tsunamievac

http://www.honolulu.gov/dem
https://hnlalert.gov/
http://www.honolulu.gov/tsunamievac


Storm Surge Maps  Flood Maps 

Tsunami Evacuation Maps 

FOR 

TSUNAMI 

ONLY

Know Your Hazard Zones!!! Wait for Instructions from Local EM

Flood Hazard Assessment Tool https://www.nhc.noaa.gov/nationalsurge/

Hawaii Emergency Management Agency | Tsunami Evacuation Zones

https://fhat.hawaii.gov/
https://dod.hawaii.gov/hiema/public-resources/tsunami-evacuation-zone/


Storm Surge Maps  Flood Maps 

For Hurricane Evacuation – Consider the triple threat of a 

Hurricane: (1) Storm Surge, (2) Flooding, and (3) Wind

Know your Zones to Make a Plan

Example from Wailupe Peninsula – South Shore of Oahu

https://www.nhc.noaa.gov/nationalsurge/

1) See if you are in a flood zone or storm surge zone on the applicable website links 

provided. Check both to make your plan. 

2) Do not shelter if you are in a flood zone or storm surge zone. Wait for instructions 

from Local Emergency Management before evacuating as conditions of the 

threatening event may not be conducive to forming the flooding or storm surge 

seen on the maps. 

Flood Hazard Assessment Tool

https://fhat.hawaii.gov/


Hawaii Emergency Management Agency | Tsunami Evacuation Zones

https://dod.hawaii.gov/hiema/public-resources/tsunami-evacuation-zone/


No Dam Evacuation Zone for Laie

State of Hawaii Dam Evacuation Zones

https://experience.arcgis.com/experience/d34ba3bd78ba44dd850aa85e7b467718




Flood Map for Laie – Effective June 10, 2026

Major Difference Kahawainui Stream
Preliminary Flood Zone Changes or 

https://cchnl.maps.arcgis.com/apps/instant/media/index.html?appid=89832a7160374adeb2d6a89f11e25ab5 

https://cchnl.maps.arcgis.com/apps/instant/media/index.html?appid=89832a7160374adeb2d6a89f11e25ab5
https://cchnl.maps.arcgis.com/apps/instant/media/index.html?appid=89832a7160374adeb2d6a89f11e25ab5
https://cchnl.maps.arcgis.com/apps/instant/media/index.html?appid=89832a7160374adeb2d6a89f11e25ab5


Hurricane Storm 

Surge – Category 4

National Storm Surge Risk 

Maps - Version 4  

or 

https://www.nhc.noaa.gov/natio

nalsurge/ 

https://www.nhc.noaa.gov/nationalsurge/
https://www.nhc.noaa.gov/nationalsurge/
https://www.nhc.noaa.gov/nationalsurge/
https://www.nhc.noaa.gov/nationalsurge/
https://www.nhc.noaa.gov/nationalsurge/
https://www.nhc.noaa.gov/nationalsurge/


Do not shelter in your house if it is not strong enough for the wind.  See pages 54-59 in the 

Handbook.  This is a function of how it is built (single wall, double wall, concrete wall, built 

under what building code, and what measures were taken to strengthen the house (e.g., 

hurricane clips, window protection, roof upgrades) found in the Handbook.  





2017 Hurricane Harvey Impacting Texas

NOAA  



4 – Destroyed House 3 – Major Damage 

2 – Moderate Damage 1 – Minor or No Damage 

2017 House – built 3 months before Harvey - Modern Building Codes

1. Continuous Load Path Connection 

2. Strong Roof 

3. Window Protection



Continuous Load Path 

Connection – Ties Roof to 

Wall to Foundation

Foundation 

Tie Down 

Column to Beam Tie 

Down 

Beam to 

Truss or 

Rafter Clip

A

B

C

E

D

Courtesy of 

Simpson Strong-Tie

Continuous Load Path Connection 



Maunalani Heights – January 18, 2021

Courtesy Jocelyn O’Neill



Wind Damage from February 7-8, 2026

Salt 

Lake

Salt 

Lake

Nanakuli



Leaking Roof 

Old Brittle 

Shingles on 

Ground

Blown Soffits

Evidence of Roof Damage 

Loose 

Shingles



2 Saturdays and $300 in 

material costs (seek 

advice of  licensed 

architect or structural 

engineer first)

Or $2,100 with licensed 

contractor

To Prevent This   
flyingroof

Iniki 1992 Iniki 1992 2021 

Maunalani 

Heights

Tie Roof to Wall – Hurricane Ties/Clips 



Guide for Installing Hawaii Plantation Tie (HPT) Hurricane Tie  

For all retrofits – first seek advice of licensed structural 

engineer or architect.   



About 6,000-7,000 homes 

retrofitted.  

H3

HM9

Almost every house in 

the State can be relatively 

easily retrofitted. 

HPT



The following demonstration is 

based off the report by Dr. Ian 

Robertson and Gary Chock.  You may 

be able to do most of the work 

yourself, but first, seek the advice of 

a licensed structural engineer. The 

work can reduce earthquake and 

hurricane damage.  



1956 single-wall house now has a 

continuous load path. 

• 2020 Hurricane Insurance Premium 

per year $1,184.  With retrofit $932 or 

$252 savings per year.  

• 2024, insurance premiums doubled 

so retrofit savings $540 per year for 

a retrofit with material cost of $500.

  



Creating Wind and Rain Resistant Envelope 

Multi Hazard Design 
From FEMA CCM 

No masking tape!

Do not open windows!



Accordion Shutters 

Plywood  Polycarbonate Panels   

Impact Resistant Windows  



Window Coverings

• Impact Resistant Windows*

• Roll Downs*

• Colonial Shutters

• Bahama Shutters

• Accordion Shutters*

• Laminates

• Storm Panels*

• Polycarbonate Panels*

• Hurricane Screen

• Plywood*

Cost 
Time to 

Deploy



Roofing – The Most Important Element in Resilient House 

1) Strong – Able to withstand wind forces: 

a. Roof tied down to the foundation (load path)

b. Proper attachment of roof deck & roofing material

c. Shingles wind rated 

2) Sealed – No water leaks during a rain event

3) Cool – Heat reflective to lower energy costs

4) Fire Resistant – Class A shingles, metal roof 



Types of Roof Damage 
 

Roof Blow Off Plywood Deck off the Trusses

Soffits & Wall CoveringBlown off Shingles



Roof Deck Attachment
 

Plywood Deck off the Trusses

Use ring shank nails, instead of 

smooth shank. Spacing tighter 

than current code.

APA report – Building for High Wind Resilience in Light 

Wood Frame Construction. 



After shingles blow off, rays of light 

reveal seams between plywood deck 

where water can infiltrate.





Preventing the Damage
 

Blown off Shingles

Create a Sealed Roof – 3 Options - 
FEMA Technical Fact Sheet 7.2 in Homebuilder’s 

Guide to Coastal Construction (FEMA P-499)

Self Adhering Modified 

Bitumen Layer – ASTM 

D1970 - Helps to 

prevent leaks – Sealed 

Roof  



Asphalt Shingle Roofing (cont.)

Guideline Following FEMA Home Builders Guide to 

Coastal Construction

Roof Pressures 

Greatest on 

edges, ridges and 

corners. 

Asphalt Roof Cement on 

edges, ridges and 

corners for most 

vulnerable part of Roof 





1,400 homes Impacted - 256 homes damaged



Patsy Mink Park



Moisture wicks up porous 

material – Causes Mold Water Level

2005 Hurricane Katrina – 220,000 houses damaged or destroyed.  

1 million houses impacted in Gulf Area



2018 Hurricane Harvey 300,000 Structures Flooded

Water 

to Here

Commercial Wortham Theater – Rehearsal Room 



2018 Hurricane Harvey 300,000 Structures Flooded

Water Level

Gut 2-3 feet above



Flood Resistant Materials 

➢ Non-paper faced water resistant, 

fiber reinforced gypsum exterior 

sheathing 

➢ Cement

➢ Fiber – Cement Board

➢ Concrete

➢ Stone

➢ Plastic 

➢ Plastic lumber 

NFIP Technical Bulletin 2 - Flood Damage-Resistant Materials Requirements or 

https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-

resistant_materials_requirements_01-22-2025.pdf 

https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf


Waterproof Plastic Polymer - Enduraflood





Cement Boards 





FEMA 348

All utilities and critical building components must also be 

elevated above the DFE.

Mitigating Against Flood 

52



If Substantially Damaged – Need to Build above BFE + 1 Foot = DFE

For Minor Damage 



Which Policy Covers Me?
Hurricane Insurance Flood Insurance

• Flood damage 

• Tidal surge from 

ocean

• Think water 

damage from the 

ground up.

• Wind-related damage

• Water damage when 

wind creates a hole in the 

wall or roof 

• Think water damage 

from the top down.

Homeowner’s

• Theft, Liability, Wind

• Fire 

• Wind – not 

hurricane, tropical 

cyclone



Typical Hurricane Insurance Discounts 

1. Roof to Wall – 10%

2. Windows – 15-18% for single family homes 

& 18% for condos

3. Wall to Foundation – 10-12%

Retrofit Type:  



For Flood Insurance – Elevation gives the Biggest 

Premium Discount



1. Emergency Supplies - 14-day Supply of Non-perishable Food & Water.  Other Items & 

Medicine.  Go bag if evacuation part of your plan.

2. Get Emergency Alerts – Register at hnlalert.gov or https://www.honolulu.gov/dem/hnl-

alert/ 

3. Emergency Plan – Know Your Hazard Zone! – Tsunami, Hurricane (flood & storm 

surge), Dam.  Where shelter? Your place, friends, relatives, or public shelter as last 

resort!  Plan for triple threat (waves, flooding & wind). 

4. Work on House – Simple things first. Clear debris, clutter & junk – in yard & around 

house. 

a. Clear gutters, downspouts, drainage ways. 

b. Maintain house – prevent wood rot, termite damage with proper maintenance and 

inspections!!

c. Add Hurricane Clips as a first step (generally - houses built on or before 1988 on 

Oahu, 1990 on Maui and Kauai, 1994 for Hawaii County).

d. See Handbook for more – window protection, roof, garage door, flooding 

5. Check your insurance coverage – hurricane, flood & homeowner’s. Simple retrofits can 

reduce insurance premium.

6. Continuously Improve & Strengthen – Resilient, Adaptive, Sustainable

Natural Hazard Preparation – To Do 

https://www.honolulu.gov/dem/hnl-alert/
https://www.honolulu.gov/dem/hnl-alert/
https://www.honolulu.gov/dem/hnl-alert/
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