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Presentation Overview 
Urban Low Impact Retrofits 
Residential Rain Gardens 
 

 
 

 



Conventional Storm Water Management 

Does not view water as a resource 
Moves water quickly from Point A – 

Point B 



The problem with “Hydraulic Efficiency” 
 Connection to the piped system, gutters, etc. quickly transports 

water, sediment and other pollutants to our streams and ocean 
 Development practices, impervious surfaces, detention ponds, 

don’t replace nature’s ability to attenuate pollution or infiltrate 
water 

 Dealing with water but not the impacts to resources 







Case study: 
Koʻolaupoko Low-Impact Retrofits 

 Similar LID techniques can be incorporated into Low-
Impact Retrofits (LIR) 
 D: defined as landscape features which use green 

infrastructure principles and ideas to manage storm 
water within a confined urban space. 

 Address conventional development practices 
 Gain some pre-development hydrology 
 Pollution reduction 
 Demonstration projects 

 
 



Urban Sub-basin Action Plan 
Assess urban areas and other developed land that 

contribute to non-point source pollution in 
Koʻolaupoko using ecologically-based metrics to 
identify and prioritized opportunities for LIR 
implementation. 
 

USBAP shall inform and guide the implementation of 
projects to restore to the fullest extent possible a site’s 
pre-development hydrology and address pollutant by 
using design techniques that infiltrate, filter, store, 
evaporate and detain runoff as close to its source as 
possible 



Benefits of LIR  
 Demonstration 
 Aesthetics 
 Reduction of NPS runoff 
 In Kāneʻohe, ~ 41 gals of water annually can be 

infiltrated for every 1 sq. ft. of impervious 
surface removed 



LIR Identification Methods 



From 27,323 TMK parcels 
 

19,886 TMK parcels 
 

1,432 TMK parcels 
 

197 TMK parcels 
 

220 TMK parcels 
 



From 220 TMK parcels 
 

192 TMK parcels 
 

53 Potential LIR 
Projects 
 

Potential LIR Project 
Site  
 
 



 Fieldwork: What were we looking for?  

Simple LIR 
Schematic 





15 

Koʻolaupoko Residential Rain 
Garden Co-op 



 Developing Hawaiʻi Rain Garden Manual (Summer 
2012) 

 Building/cost sharing 50 rain gardens with 
Koʻolaupoko homeowners 

 HPU Students and Professors conducting monitoring 
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HOK’s Rain Garden Co-op 
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What is a Rain Garden? 
A rain garden is a constructed depression planted with 
native or non-invasive vegetation that allows storm water 
from impervious surfaces such as roofs and driveways, to 
collect, briefly store and then infiltrate into the 
groundwater.     
 
 
 
 
 
 

 
 

Overflow  Roof runoff   Infiltration  
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Rain Gardens in your yard 
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Rain Garden Construction  
Infiltration, Sizing & Setbacks  

Infiltration is the most 
important aspect: 
minimum 1/2” per 
hour of infiltration 

~10% sizing of 
Contributing Drainage 
Area 



 Reduction of storm water entering streams and ocean 
 Reduction of pollutants entering streams and ocean 

(25-50% for P and 40-60% for N, CWP 2008) 
 Groundwater recharge 
 Native plants 
 Aesthetics 
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Rain Garden Benefits 



 They are not a pond or  a water feature 
 Water is meant to drain within 24-36 hours 
 This is not enough time for mosquitoes to breed 

 They are not designed to be built where water 
currently ponds 
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Rain Gardens: what they are not 



• University of Hawaiʻi Sea Grant 
• Oregon State University Sea Grant 
• Kamaʻāina Kids 
• EPA/DOH 319 funded 
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Rain Garden at Heʻeia State Park 
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 Rain Gardens in Action 
 April 28, 2012 HOK is hosting: 
  “Save the Rain” Homeowners 

Workshop for Rain Garden, Rain 
Barrels and other BMPs to 
improve storm water runoff. 

   11-2 pm at He'eia State Park 



Mahalo to: 
Harold K.L. Castle Foundation 
EPA/Hawaiʻi Department of Health: 

Polluted Control Runoff 



Todd Cullison 
808-277-5611 

tcullison@hawaii.rr.com 
www.huihawaii.org 
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  Mahalo! 
    Questions/Discussion  

mailto:tcullison@hawaii.rr.com
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