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Small Municipal Separate Storm Sewer System –
Central Maui
• State of Hawaii Department of Transportation, 

Highways Maui District
• Maui District manages a permitted MS4 program 

under the NPDES
• Urbanized Area of Maui

• >50,000 people
• Kahului
• Wailuku to Waikapu
• Waiehu to Paia



Stormwater Management Program – Central Maui

• SWMP describes the procedures, program activities, and best 
management practices implemented with respect to certain 
control measures

• SWMP is obligated to address the urbanized area of Central 
Maui, but is applied to the entirety of the island of Maui

• Public Education and Outreach
• Public Involvement
• Illicit Discharge Detection and Elimination

• Industrial and Commercial Facility Inspections
• Construction Site Runoff Control
• Post-Construction Runoff Control
• Pollution Prevention and Good Housekeeping

• Erosion Control









Lahaina Wildfire

• August 8, 2023
• Nearby hurricane-driven winds spread fire fast and wide
• More than 2,200 structures
• $5.5 Billion in damages to infrastructure and housing
• Over 2,100 acres burned
• 102 lives lost
• Lahaina town was destroyed and littered with rubble, ash, and 

unknown hazardous materials along federal, state and county 
roadways.





Scope

Mitigate the impacts of runoff from the burn zone and protect 
the receiving waters from potentially hazardous materials and 
pollutants before the upcoming rainy season. 





Challenges - Stormwater Flow

• Large watershed area
• Long shorefront discharge area
• Short flow path to discharge
• Short times of concentration
From approximately the Lahaina Civic Center on the 
north side of Lahaina to Front Street/Honoapiilani 
Highway intersection on the south side is 
approximately 4.2 miles. The business district (Front 
Street) including beachfront homes that were 
destroyed line most of the shoreline making 
interception and treatment of stormwater a challenge.



Lahaina Wildfire Extents

Lahaina Civic Center

Front St/Honoapiilani Hwy 
Intersection



Challenges – Race Against Time

• Fire: August 3, 2023
• Approaching rainy season

Source: U.S. Climate Data for Lahaina; 
Average 1981-2010 normals



Challenges – Understanding the Drainage Systems

• Condition of stormwater infrastructure 
unknown

• Conflicting records of County of Maui 
drainage structures

• Safety in the field



Challenges – Contributing to the Problem

• Do not want to add chemicals that are 
harmful to people and the environment 
just to improve runoff

• Do not want to trample cultural sites
• Do not want to hinder the cleanup by 

blocking access



Challenges – Who’s the Leader?

• In the early weeks post-fire, who was going to lead the 
stormwater mitigation effort?

• Federal: Federal Highways Administration; EPA; US Army Corps of 
Engineers

• State: DOT Highways Maui District; DOH Clean Water Branch
• County: Maui DPW



Emergency Stormwater Treatment Project - Lahaina

Stormwater treatment BMP train:

Capture 
and 

treatment

Inlet 
protection 

Perimeter 
controls

Erosion 
control

Removal 
of material



Best Management Practice – Debris Removal

• Drain cleaning with vacuum trucks
• Street sweeping



Debris Removal – Outcomes



Best Management Practice – Erosion Control 

• Permanent ground stabilization 
Flexterra erosion control material was deployed in 
open grubbed areas that were prone to erosion 
during storm events. Only nontoxic and 
biodegradable materials that have been previously 
used on Maui are being used for the ground 
stabilization medium.



Erosion Control – Post Rain Event

Photos taken on 1/9/2023



Erosion Control – Outcomes



Best Management Practice – Perimeter Controls 

• Reducing pollutant transport 
EnviroSoxx were installed along the edge of roadways. 
They act as a barrier to retain sediment on adjacent 
properties which minimizes sediment from entering 
storm drain structures. EnviroSoxx contains compost 
FilterMedia  and natural sorbent materials to reduce 
pollutant transport in runoff. 



Best Management Practice – Perimeter Controls 

• Considerations
• Access
• Installation
• Advanced Treatment
• Availability
• Longevity
• Replacement



Perimeter Controls – Post Rain Event

Photos taken on 1/9/2023



Perimeter Controls – Post Rain Event (Cont.)

Photos taken on 1/9/2023



Perimeter Control – Outcomes



Best Management Practice – Inlet Protection 
• Protecting inlets with filter socks 
EnviroSoxx were used as part of a treatment train for 
perimeter control and inlet protection. The EnviroSoxx 
industrial filter blend targets a range of heavy metals, 
hydrocarbons, nutrients, and sediment. 

• Installing inlet and catch basin filters 
Once the material was removed from drainage structures, 
curb inlet filters and grate guards were installed on catch 
basins and grated drain inlets on State Highways and 
federally aided roads to catch debris carried by stormwater 
before it entered drainage structures.



Inlet Protection -  Post Rain Event 

Photos taken on 1/9/2023



Inlet Protection -  Post Rain Event (Cont.)

Photos taken on 1/9/2023



Best Management Practice – Capture and Treatment 
•  Flow
Filtered stormwater will accumulate in the storm drainage system.

• Capture
Stormwater collected in the drainage system will be diverted from 
discharging through outfalls. 

• Conveyance
The diverted stormwater will be pumped through an installed 
piping network to a lined basin for further treatment.

• Treatment 
The collected stormwater will be treated via a clarification process.



Water Quality Outcomes



Mahalo!
Mark Ohigashi, PE

EnviroServices and Training Center, LLC
Engineering Department Manager

mohigashi@gotoetc.com
808.839.7222 ext. 262
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