
Lauren C. Roth Venu 
Roth Ecological Design Int. LLC

lauren@rothecological.com
rothecological.com

Planning & Design of Resilient 
Water Management Systems

mailto:lauren@rothecological.com


I N C R E A S E D  U R B A N I Z A T I O N  + C L I M A T E  C H A N G E



Image by: Star Advertiser Image by: 6abc Action News
F L O O D I N G  | P O L L U T I O N |      W A T E R  S U P P L Y



Hawai`i Fresh Water Initiative:
Create an additional 100 MGD of water by 2030 

Conservation – Increase Water 
Efficiency (40 million gallons per day)

Reuse – Double the volume of reuse

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



Onsite Reuse

Image source: Nation Blue Ribbon Commission for Onsite Nonpotable Water Systems



Strategic Water Planning & Resiliency Design





EPA Greening America’s Communities: Kalihi, Kapalama, & Iwilei

REDI & CD+A



REDI & CD+A



EPA Greening America’s Communities
Iwilei:  Redevelopment Concepts

REDI & CD+A





Case Study
Hassalo on 8th, Portland OR



BWS:
Transit Oriented Development

Onsite Water Reuse





Kapalama Development

Total Area: 88 acres 

Number of projected residential units: 4400 

Assumed daily water demand: 880K gpd              
(200 gpd per unit) 

Average number of residents in PUC = 2.4 
people/residential unit

Projected annual water & sewer bill (no action): 
>$2.8M

Estimate annual stormwater runoff: ~64MG

Projected annual (future) SWU fee: ~$188K ($4.82/1000 sf IA)

Image by: City and County of Honolulu TOD 



Flooding & Sea Level Rise



Kapalama Development Water Supplies & Demands 
(Based on TOD programming estimates)

*Irrigation/outdoor demands unknow



ANNUAL NONPOTABLE WATER DEMANDS

ANNUAL WATER PORTFOLIO (WITH UTILITY SAVINGS)

1. Energy Assumption based on average energy intensity of 3.2 kWh/kgal for Oahu (DLNR, 2016 Hawaii Water Energy Nexus Report)
2. Occupant savings are based on assumption of replacing potable water with nonpotable water (estimated from avoided potable water and sewer costs) and 
SWU fee of $4.82/1000 sf IA and credit is no more than 50% fee credit w/GI
3. Savings for BWS (offset new source charge) $11/gal 
4. Total wastewater includes greywater and blackwater 
5. 12 gal/1000sq ft per day (Novak 2014) 
6. Assumes water capture from building roofs only 
7. EPA Indoor Residential Water Use



Recommendation:  Rainwater Harvesting for 
Nonpotable Reuse (Individual Parcel)
Rainwater Harvesting (Building roof only)

 1”-24hr rainfall intensity = 37,000 gallons 

 40,000 gallon (min) catchment tank(s) 

 ~ $5 /gallon for tank w/installation. 

 Total cost: $200,000 

 ~Annual cost savings: $12,700  (w/SWU credit)

 ROI: 16 years (without rebate)

 Rainwater cistern may qualify for a 

 Water Sense rebate (TBD program to be initiated 
in 2020) 



Onsite Water Reuse/Green 
Infrastructure



UHWO Administration & Allied Health 
Services Building

















Constructed Wetlands: Wastewater Treatment



Natural Wetlands:  CO2 Sequestration
(1) “Despite only making up 3% of total land area, wetlands 
sequester 30% of all soil carbon. Prairie wetlands alone 
sequester 7.5 tons of carbon per acre”
AND

(2) 32% more carbon at higher CO2 levels

1.  https://phys.org/news/2018-11-wetland-experts-role-vital-carbon.html
2.  Global Change Biology from the Smithsonian Environmental Research Center 

https://phys.org/news/2018-11-wetland-experts-role-vital-carbon.html
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Ecological Services: Water Purification







University of West Hawaii Campus, Kailua-Kona 
(LEED Platinum)



Green Infrastructure
 Water Quality

 Prevents Flooding

 Supports Water Supply/Security

 Reduces Heat Island Effect 

 Absorbs CO2

 Restores Natural Hydrology



Questions/Discussion
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