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Holistic Green Design
• Integrated design 

strategies that 
concurrently produce 
multiple environmental 
benefits. 
– Reduce resource 

consumption 
– Minimize or eliminate 

polluting effects

Presenter
Presentation Notes
Q: WHAT MAKES MAKENA WASTEWATER RECLAMATION FACILITY UNIQUE? A: ITS SUSTAINABLE DESIGN In the field of green building one of the things we try to identify are places where our efforts intersect in a way that produces positive effects in more than one category.  With regard to resource consumption, one of these points of intersection that we have focused on is the use of energy and water, specifically, wastewater. -Reduce Resource Consumption: Resources referred to: water, fossil fuel, golf course fertilizer (to a degree)-Minimize or eliminate polluting effects: fossil fuel emissions, wastewater effluent pollution associated with injection practicesGO INTO GREATER DETAIL ON NEXT SLIDE!Image courtesy of: http://www.derbigum.com/us/US_about-us_sustainability_sustainable-systems.html



• Maximize efficient use of 
water 

– Tertiary treatment
– Dual pipeline system 
– Golf course renovation 
– 100 percent reuse of effluent  

• Prevent environmental risks 
associated with wastewater 
injection

– Surface application 
– Storm water filtration system 
– On-shore and near shore 

water quality monitoring 
• Eliminate the use of fossil-fuel 

based energy
– Photovoltaic system 
– NEM 

• Minimize cost 
– 3rd Party PPA
– Rebates and Incentives
– Payback Period 

Design Objectives

Presenter
Presentation Notes
We wanted to go beyond the obvious priority of treating the resorts wastewater in a manner that is in compliance with health regulations, Resource Conservation: Water Maximize efficient use of water Tertiary treatmentDual pipeline system Golf course renovation 100 percent reuse of effluent  Pollution Prevention:  No Wastewater InjectionPrevent environmental risks associated with wastewater injectionSurface application Storm water filtration system On-shore and near shore water quality monitoring Resource Conservation: Renewable Energy Minimize and eventually eliminate the use of fossil-fuel based energyPhotovoltaic system NEM Pollution Prevention: No Fossil Fuel EmissionsReduce/eliminate emissions associated with burning fossil fuel for the energy-intensive process of wastewater treatment PV systemNEMFinancial Objective: Minimize cost 3rd Party PPARebates and IncentivesPayback Period 



Water Efficiency:
Tertiary Treatment

• Treatment capacity of 750,000 gpd
– Currently treats 60,000-80,000 gpd

• Highest level of treatment
– UV filtration step
– System override 

• Produces R-1 effluent
– Suitable for reuse

• No injection 

Presenter
Presentation Notes
Tertiary treatment: what distinguishes tertiary treatment from secondary treatment? UV filtration step (sometimes chlorination, but this can cause problems when effluent is reused). Explain system override process -> ensures that all effluent exiting the premise is suitable for reuseMost expensive treatment process because it is the most energy intensive water treatment processes there is, other than reverse osmosis 



Water Efficiency: 
Dual Pipeline

• Required for 
transmission

• Often most costly 
component 

• Golf course
– largest user 
– fortunately within 

close proximity

Presenter
Presentation Notes
Dual pipeline system Most new treatment facilities treat to tertiary standard, and while upgrading a system from secondary to tertiary might be expensive, the largest cost is usually installing a second transmission line for treated effluent.  This cost can be especially high if the dual system is not laid concurrently with the potable water line.Fortunately, the facility is located in close proximity to the resort’s golf course, so the cost of constructing a second transmission line for reclaimed effluent was manageable In addition to the effluent pipeline, retention basins for mixing reclaimed effluent and brackish water pumped from on site wells were created.



Maximize Water Efficiency: 
Golf Course Renovation, Effluent Reuse

• 100 percent reuse
• No potable water

– Supplemented with 
brackish water 
pumped from on-site 
wells 

• Diverts effluent from 
injection

• Water efficiency 
Improvements 

• Synergy: nutrients in 
wastewater reduce 
the amount of 
fertilizer required 

Presenter
Presentation Notes
Bermuda grass changed to salt-tolerant Seashore Paspalum which requires 50% less water than other warm season grasses and can tolerate high levels of sodium chloride and flooding.Irrigation systems upgraded to reduce overspray and incorporate weather stations



Pollution Prevention: 
No Injection Wells

• Wasteful practice
• Eutrophication caused by 

nutrient loading
– Damages delicate reef and 

near shore marine 
ecosystem

Presenter
Presentation Notes
Algae bloom photo: courtesy Linda Preskitt: http://www.hawaii.edu/reefalgae/invasive_algae/chloro/clad_field_good.JPG



Pollution Prevention:
Surface Application

– Prevent environmental risks associated with wastewater injection 
• Surface application 

– Storm water filtration system 
– Water quality monitoring

Presenter
Presentation Notes
 Ground water, surface water, and near shore waters are sampled       �    regularly Lab results are analyzed by water quality specialists to ensure �   protection of the marine habitat



• First net-zero energy wastewater reclamation facility in 
Hawaii 

• Renewable energy for an energy intensive process
• Minimize and eventually eliminate the use of fossil-fuels
• Offset high cost of treatment 

Resource Conservation & Pollution Prevention:
Photovoltaic Energy

Presenter
Presentation Notes
Resource Conservation: Renewable Energy Minimize and eventually eliminate the use of fossil-fuel based energyPhotovoltaic system NEM 



Financing:
Solar Power & Service Agreement

• PPA
– 15-years with an option to extend term
– Purchase clause (MWC)
– Negotiated rate

• MECO Rate - $0.35
• AHK - $0.33 (3 percent lower)
• (usually slightly below utility rate)

• NEM 

System Cost
• Total system cost ~$2M

High upfront cost 3rd Party Provider
• Ala Hea Kala
•SP&SA (PPA)

Presenter
Presentation Notes
Upfront capital required Hoku Solar provided all design and construction work for the PV system and coordinated the utility interconnection and building permit process with the assistance of Makena Wastewater.  Hoku will also operate and maintain the PV system over the first 10 years of operation.A Solar Power and Service Agreement granted Ala Hea Kala LLC, a subsidiary of Dowling Company, the right to use portions of Makena Wasterwater’s premises to install the PV system.  Ala Hea Kala provided all financing, design and construction work to obtain necessary permits, with the assistance of Makena Wastewater. Ala Hea Kala bills Makena Wastewater for all energy produced on a quarterly basis at a rate that is 3% below MECO rates. A Net-Energy Metering Agreement allows Makena Wastewater to be credited for solar generated energy on monthly MECO bills.  At the end of each year, an annual reconciliation is performed by MECO to ensure that Makena has been credited for all energy generated.  If Makena produced more than it used during that year, that additional credit is lost.



Two-Phase Installation

• Size: 200 KW 
– Phase I: 96KW
– Phase II: 110KW

• Cost: $1.9M
– Phase I: $900K
– Phase II: ~$1M.

• Payback period 
– 7 years per phase

• Tax Credit
– 35% state
– 30% federal

Presenter
Presentation Notes
We determined that we would need to produce 200 kw of energy to achieve the objective of becoming a net zero energy facilityDivided the project into two phases, the first of which included installing ~100KW of PVSanyo HIT photovoltaic modules with SMA Sunny Boy Inverters



Phase I: 96KW

• Installer: Hoku Solar
• Completed May, 2009
• Offsets ½ current energy 

demand 

Presenter
Presentation Notes
96KW 89KW at plant4KW at pump station 13KW at pump station 22 roof mount and 2 ground mount arrays



Phase II: 104KW
• With the addition of phase II array, PV 

systems will 
– Generate enough energy to power 

the entire WWRF and 2 pump stations
– Net-Zero Energy Facility

• Cost: ~$1M.
– ~7 years 

• Annual savings 
– 300,000 kWh 
– $100,000
– 175 barrels of imported oil 

• Over system lifetime (25 years), offset 
of:
– 4,814 tons of carbon dioxide
– 22 tons of sulfur oxide 
– 8 tons of nitrogen oxide



Thank you
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