
On-Site Gray Water Reuse in 
High-Rise Residential Projects
Case Studies: Ālia and Kuilei Place



Why Water Reuse Is 
Important for Hawaiʻi

Buildings produce ~40% of 
global CO₂ emissions.

Global construction is projected 
to double by 2060.

Hawai‘i faces rising seas and 
groundwater intrusion (UH 
studies, Dr. Chip Fletcher).



Navigating Hawaiʻi’s Regulatory Framework

• Hawaiʻi Department of Health (DOH)

• City & County of Honolulu Department 
of Planning and Permitting (DPP)

• Board of Water Supply (BWS)

• Department of Environmental Services 
(ENV)

Developed in partnership with key agencies including:



Graywater Collection and Reuse System Flow



Research & 
Benchmarking

• Visited five California systems:
• 1 blackwater • 3 graywater • 1 stormwater installation

• Observed filtration design, maintenance access, and 
system monitoring

Key Takeaways:

• Simpler systems = greater long-term reliability

• Integrate early in design to avoid retrofit challenges

• Collaboration among owner, engineer, and operator 
critical

• California’s 30+ years of experience demonstrate 
regulatory maturity



1550 Mission 
San Francisco

•  30+ years of proven graywater reuse in California

•  First San Francisco high-rise permitted for R-1 reuse

•  Reference for system design & operation in Hawaiʻi‘i



1550 Mission Street – San Francisco

Membrane Filtration Skid Aerobic Tank and Filtration R-1 Booster Pump



On-Site Graywater Reuse Pilot System



Scaling Graywater Reuse for Mixed-Income Housing



Filtration & Treatment Process

Towe r  B u i l d i n g  I s o m et r i c

G re e n  -  S ewe r  a n d  Ve nt
P u r p l e  -  G rey wate r



R-1 Water Distribution
Distribution of R-1 water to 
every toilet in residential 
buildings and irrigation

Isometric View
Side View Tower 
and Liner Building



R-1 Water Distribution & End Uses

Distribution of R-1 water for cooling tower 
make up and irrigation

Cooling Towers on Roof



R-1 Water Distribution & End Uses

Partial Landscaping 1st Floor Landscaping 6th Floor Recreation Deck



System 
Integration in 
Building Design

• Systems designed like other O‘ahu high-rise projects

• Domestic water: Triplex booster pump system with VFDs and 
pressure-reducing  valves at each zone.

• Sewer: Pre-engineered single-stack waste and vent system.



Greywater Processing Equipment
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Water Quality 
Monitoring & Reporting

• Continuous monitoring required by the 
Department of Health (DOH)

• Parameters tracked: chlorine residual, UV 
intensity, turbidity, and pH

• Automated alarms trigger shutdown and 
divert greywater to sewer

• Regular sampling and reports submitted to 
DOH

• Cloud-based dashboard enables real-time 
monitoring and maintenance access



Comparison of 
Treated Greywater 
Effluent Water 
Standards

The proposed OneWater  onsite non-potable water 
treatment and reuse system meets or exceeds all 
water quality criteria outlined in SFPUC Article 12C 
and Volume 1, Section D of the Hawai‘i State 
Department of Health’s (DOH) Water Reuse 
Guidelines. The system includes instrumentation for 
real time measurement of water quality with 
automatic diversion to sewer if any parameter does 
not meet water quality requirements. City municipal 
potable water can supply the cooling towers as a 
backup source versus non-potable water if needed 
and is protected with an air gap fill mechanism for 

cross connection control purposes.



Grey Water Treatment Process – From Source to Reuse



Greywater Estimates &
Anticipated Water Savings

Category Kuilei Place Ālia 

Greywater Discharge (gallons per day) 43,250 52,000

Recycled Water Demand - Water Closet (gallons per day) 24,240 N/A

Recycled Water Demand - Irrigation (gallons per day) 5,500 7,700

Recycled Water Demand - Cooling Tower (gallons per day) N/A 18,300

Total Daily Demand (gallons) 29,740 24,105

Monthly Water Savings (gallons) 904,592 733,194

Annual Water Savings (gallons) 10,855,100 8,798,325

*The estimate is based on shower, tub, basin, and lavatory group for sizing. Shower estimates only based on AWWA data results in 33,600 gallon estimated discharge.
**100% occupancy estimate. Building occupancy expected to settle at 50-65%. 
***Peak estimated cooling demand. Minimum winter demand is expected to be 14,510 gallons per day. 



Cost of Installation, Equipment & Operations

Initial Capital Savings
• BWS Water Facility (Toilets):  $593,724  (Fixture fee credit)

Average Annual Utility Savings over the next 10 years with 
BWS and Sewer Fee Increases: 
• Water Savings:  $87,250
• Sewer Savings:  $74,270

Total Annual Utility Savings:  $161,520

Initial Capital Expenditures
• Piping & Install:  $2,455,000
• Epic Equipment:  $479,894
• Equipment Install:  $50,000
• Booster Pump Equipment & Install:  $150,000
• Design /Construction Documents:  $90,000

Annual Expenditures
• Sampling & Reporting:  $2,800
• Consumables:  $15,000
• Equipment Maintenance:  $6,000
• Electricity:  $9,700

Total Initial Capital Expenditures:  $3,224,894
Total Annual Expenditures:  $33,500

Total Initial Capital Expenditures: $3,224,894  |  Total Initial Capital Savings: $593,724  |  Total Annual Expenditures: $33,500 



Cost of Installation, Equipment & Operations

Initial Capital Savings
• BWS Water Facility System (Cooling Tower): 
Negligible fixture fee credit

Average Annual Utility Savings over the next 10 
years with BWS and Sewer Fee Increases: 
• Water Savings: $70,720
• Sewer Savings: $53,470

Total Annual Utility Savings: $124,190

Initial Capital Expenditures
• Piping & Install: $950,000
• Equipment: $479,894
• Equipment Install: $50,000
• Booster Pump & Install: $150,000
• Design / CDs: $82,000

Annual Expenditures
• Sampling & Reporting: $2,800
• Consumables: $15,000
• Annual Equipment: $6,000
• Electricity: $7,200

Total Initial Capital Expenditures: $1,711,894
Total Annual Expenditures: $31,000

Total Initial Capital Expenditures: $1,711,894 |  Total Initial Capital Savings: $0  |  Total Annual Expenditures: $31,000



The Path Forward:
Advancing Water Reuse in Hawaiʻi Together
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