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REDI’s ‵Ohana 
 
Roth Ecological Design Int.’s (REDI) mission is to connect developments to sustainable water management 
practices that reflect the site’s ecology, culture and natural hydrology.  
 



Climate Change 

.   
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Harvey & Houston: Climate Preparedness? 

• 51’’ rain fell (11 trillion gallons) US 
record 

• 56,000 9-11- calls  

• 13M people were under flood 
warning/watch 

• 3,400 water rescues 

• 30,000 people needed temp shelter 

• 450K victims will ask FEMA for 
assistance 
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Appropriate Development? 
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 NW Houston from 1992 to 2010 lost >70% of its wetlands to development. 80% residents w/o flood insurance … who is to blame?  



Impervious surface + high groundwater = flooding 
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20yr storm is now every 3-5yrs! 
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Image by: 6abc Action News 



Storm drains 
backing up at 
high tide. 

(Image by Chip Fletcher) 



Drought 



“Rainfall Changes in Hawaii During the Last Century”, Diaz et  

  
-Downward overall trend      

      (-18%) over last 30 yrs. 

 

-1/3 of the State being the most 
of affected 

 

- Windward sides least affected 

 

-Projected another 20-50% 
decrease in overall rain over 
next 50 years (SOEST) 
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Wilson Okamoto Corporation, 2008 

Hawaii’s population up 2x since statehood & is expected to double again in the next 60 yrs! 

Water Demands 

Hawaii Water Conservation Plan, 2013 
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2012 Groundwater Sustainable Yield 
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Hawaii Commission of Water Resource Management 



  

! 
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“You can’t solve problems using the same mindset used to create 
them.” (Albert Einstein) 
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Hawai`i Fresh Water Initiative: 
Create an additional 100 MGD of water by 2030  

 
Conservation – Increase Water 
Efficiency (e.g. reduce 
residential use per capita by 25 
gallons per day) 

Reuse – Double the volume of 
reuse 

Recharge – Stormwater back 
into the ground (30 million 
gallons per day) 
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CONSERVATION 

 
 
 
 
 
 
 
 
 
 
 
 

- WATER EFFICIENCY:  Increase by 8% by 2030 



Conservation: Increase H20 Efficiency 



RECHARGE 

- INCREASE 

STORMWATER 

RECHARGE WITHIN KEY 

WATERSHEDS    

 

- GOAL OF 30 MGD 

INCREASE IN 

GROUNDWATER 

- DOUBLE THE VOLUME 

OF REUSE BY 2030 

- GREYWATER 

- RECYCLED WATER 

REUSE 



Green Infrastructure 

  



Sustaining & Building Water Capital 

Conservation 
    
Regeneration 
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Distributed Infrastructure & Water Resiliency 
= Balancing a development’s annual water demand through efficient use, capture, 
reuse and recharge of water resources 
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Net-Zero Water:   
Public Utilities Commission, San Francisco, CA 
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UH West Oahu Administration & Allied Health Building 
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Building Resiliency:  
Kahalu’u Makai Redevelopment, Kahalu’u, Kona, HI 



Schools Building Resiliency & Education 



 
Eco-Block/Eco-District 

  



    

Case Study: Roth Ecological Design Int. & CD+A  



Ex: EPA Greening America’s Communities:  
Iwilei & Kapalama 

Local climatic conditions/Climate Change 
Consideration 

-Mean annual rainfall for the site ~ 30’’/year.  

-Decline of overall rainfall, increase in storm  

intensities, runoff and flash flooding 

-Decline of available groundwater supplies 

Coastal/Ocean Influences 

-King tides, storm surges, tsunamis, Sea level rise  

Image by REDI (SLR Data from NOAA and SOEST, map data from ESRI)) 
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Slide by: CD+A 



Eco-Block/Eco-District Design Concept 

Image by: Roth Ecological Design Int. and CD+A  



Site 3: Iwilei Road and Pacific Street–  
Onsite Water Management Strategies  

Images by: Roth Ecological Design Int.  (Data for Typical Water Use by EPA with exception of condensate- by REDI) 
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Policies 

  



Plumbing Code Updates: 
Green codes are the new base code 

• Water efficient fixtures 

• Nonpotable reuse back  
inside buildings! 

-Rain water catchment 

-Stormwater reuse   

-Recycled water 
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2017 State of Hawaii Water Legislation 

HB 636 and SB 635 - W ater C onservation Device R ebate 

H B 637/SB 634. E xpedite Plumbing C ode M odernization 

H B 100/SB 192 ( Administration Budget) . Strengthen W atershed Partnerships and 
Stewardship 

SB 633. Dedicated W ater Security Fund. 

H B 630.  Provides Funding T owards Drought Planning 

H B 1244.  R emoval of C esspools 
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An Adaptive Challenge for Water Resilient Future 

1. When/How do we adapt and evolve 
existing infrastructure? 
 

2. What opportunities are  there?  
 NEW DEVELOPMENT!  
 
3. What regulation policies need  to be 
 updated or created?            
 (FWI Ordinances/Water demand off sets) 
 
4. What incentives are in place? 
 
5. What are the costs and costs not to 

 adapt? 
 

6. Where are opportunities for 
partnerships/funding? 

Picture By: ANDREW SHIMABUKU | The Honolulu Advertiser 
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Questions? 

  

R oth E cological Design Int. L L C  
lauren@rothecological.com 

rothecological.com 
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