
Cost Savings, Reliability and Readiness via 

Campus-Wide Wastewater Reclamation 

Strategies 

 

 

Presented by Jonathan Lanciani 

Jonathan.Lanciani@sustainablewater.com 

 

 



Water Developers… 

Complete Project Execution 

Specialize in Water Reuse for  

Bulk Water Users 
• Evaluate 

• Optimize 

• Collaborate 

• Create Awareness 

• Finance 

• Permit 

• Plan/Design/Build 

• Operations 

• End-Use Expertise 

 



2014: Drought 

Are You Prepared? 



Water-Related Stresses 

Rate Increases Are Necessary for Infrastructure Improvements 

Environmental Constraints 

Rate Pressure Aging Infrastructure 

Scarcity 
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CAGR 

Water: 4% 

Sewer: 13% 

New Haven, CT 



Risk Mitigation 

N+1: Reliable and Safe Alternatives to Potable Water 

N+1 Redundancy: 

• Redundant Water Supply 
– Drought 

– Municipal infrastructure failures 

• Additional On-Site Storage 
– Most District Energy Facilities Lack 

Water Redundancy 

• Flexibility & Resilience 

• Independence 

• Availability in the event of failure 

• Minimum recovery time 

• Insulation from rising water costs 

 

 

Drought 

Rising Rates 

 

Aging 

Infrastructure 

 



Water Use at a Typical Campus 

Typically, 50% of water is for non-potable uses 

Utility Water 

Irrigation 

Domestic/ 

Sanitary 

 

7% 

40%  53% 

Total Irrigation

Utility/Process Water

Domestict/Direct Uses



Decentralized Reclamation & Reuse 

~Risk Management  ~Cost Savings  ~Environmental Responsibility 

 

Before 

After 



Feasibility Study Overview 

Save Millions of Gallons and Millions of Dollars 

• Equipment inventory 

• Program admin. 

• WW flow projections 

• Economic assessment 

• Water balance & use 

• Non-potable demand 

• Infrastructure review 

• Regulatory review 

Water Footprint Assessment and Economic Validation 

Utility Water Assessment 

Site & Infrastructure Assessment 

• Water quality needs 

• Water modeling 

• Prelim. siting & design 

• Lifecycle costs 



Bulk Users of Water 

Water Reuse is Prevalent Amongst IPPs 

Photos Courtesy of International District Energy Association 



Centralized vs. Decentralized Reuse 

Municipal Solution: Impractical for Many Cities 

Water Treatment Facility End User 
~10+ miles 

Wastewater 

Reclaimed Water 

The Embodied Energy of Water 



Utility Assessment 

• Biological studies 
• Corrosion studies 
• Automation 
• Treatability studies 
• Equipment Integrity 

 

• Superior Program Oversight: Unparalleled Collaboration 

Utility 

• Feasibility and treatability 
studies 

• Scale inhibitors  

• Sludge dispersants 

• Treatment specifications 

• Purity studies 

• Corrosion studies 

• Fuel conservation studies 

 



      Water Purchase Agreement  

Water is Principal to Facility Operations 

 

Flexible project financing arrangements utilizing: 

~ Performance Contracts ~ Operating Leases ~ Design-Build Agreements  

Benefits 
• No up-front capital 

• Innovative Technologies 

• Leverages superior credit 

rating 

• Immediate, Guaranteed 

Savings 

• Long Term Pricing Stability 

• No O&M Responsibilities 

• SW bares majority of risk 
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UCONN Reclaimed Water Facility 

Intensive Physical and Chemical Treatment Consumes Energy 

Microfiltration 

Chlorine &  

Ammonia  

Dosing 

Treated WPCF Effluent enters 

500-Micron Self-Cleaning Strainers 

UV Disinfection 

UCONN WRF 

250K – 450K GPD 

UCONN CUP 

High Pressure Boilers 

Cooling Towers 

CHW Makeup 



Emory’s WaterHub™ 

Integrated into the Existing Campus Fabric 

 

Facilities parking lot 

Undevelopable parcel 



Ecological Water  

Treatment Technologies 

Increased Biodiversity, Reduced Energy Requirements 



Reciprocating Tidal Wetlands 

Water Reuse Integrated into the Landscape 

Primary Tank 

Paired ReCip Cells 
Filtration & 

Disinfection 

Reuse Tank 



Submerged Fixed-Film  

Hydroponic System 

Sustainable Design for Large Flow Volumes 

 

Mechanical 

Room 

Root Zone 

Plants & 

Supporting 

Media 

Artificial Media 

Aeration 



Moving & Fixed Media Solutions 

Biomimicry: Maximizing Treatment Capacity / Minimizing Energy and Space 

BioWeb™ 

BioPortz™ 

Submerged Fixed Film Media 

Moving-bed Bioreactors 



Emory’s WaterHub™ 

120M GPY Displaced 

35% of Total Campus Demand 

90% of Utility Water Demand 

3 Chiller Plants/1 Power Plant 

  



Process Diagram 

Hydroponic-MBBR Hybrid Allows for a Compact Physical Footprint 



Emory’s WaterHub™ 

Current Construction in Dense Campus Environment 



WaterHub™ Construction 

Construction Optimized for Local Site Conditions 



WaterHub™ Construction 

Knowledge, Know-How & Expertise 



WaterHub™ Design 

• Automated Treatment Process 

• Climate Controlled  

• Safe, Odor-Free Environment 



Complete Build-Out Concept 

Design helps anchor the centerpiece of the eco-commons  

~Risk Management  ~Cost Savings  ~Environmental Responsibility 



Water Use by Type, Yale University  

Consumptive Profile Validates Opportunity: 47% Non-potable Demand 

Utility Water 

Irrigation 

Domestic/ 

Sanitary 

 

560 M GPY 
 40,000,000  

7% 

 222,500,000  
40% 

 297,500,000  
53% 

Total Irrigation

Utility/Process Water

Domestict/Direct Uses

Includes: Main, 

Medical, & 

West 



Sterling and Central Chiller/Power Plant 

Significant Demand: Predictable and Readily Displaced with Reclaimed Water 
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Total Process Water Demand 

TOTAL HEATING TOTAL COOLING Total HVAC

Sterling 335 GPD 
Additional 

unmetered 

turbine water 
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Cooling Make-up 

Boiler / CoGen CCCP (Sci. Park) CCP CHW Makeup CCP Tower Make-up

Free Cooling Factored 
into Demand 

Central 248 GPD 



Water Use by Building 

 



Preliminary Site Planning 

Flow Study: Robust Water Available for Reuse and Savings 

S. Frontage & 

Congress Ave. 

Canal & 

Prospect 



Amistad Park 

SEAMCO Bldgs. 



 





Yale University Concept 

Interior 

Exterior 



Pender County Concept 



Beginning Better Management 

You Can’t Manage What You Don’t Measure 

• Flow Monitoring 

• Economic Impact 

• Utility Water Assessments 

• Site & Watershed Analysis 

• Re-use Feasibility 

Campus Risk Minimization… 

 



Decentralized Reclamation & Reuse 

~Risk Management  ~Cost Savings  ~Environmental Responsibility 

 

Before 

After 



Risk Mitigation 

N+1: Reliable and Safe Alternatives to Potable Water 

N+1 Redundancy: 

• Redundant Water Supply 
– Drought 

– Municipal infrastructure failures 

• Additional On-Site Storage 
– Most District Energy Facilities Lack 

Water Redundancy 

• Flexibility & Resilience 

• Independence 

• Availability in the event of failure 

• Minimum recovery time 

• Insulation from rising water costs 

 

 

Drought 

Rising Rates 

 

Aging 

Infrastructure 

 



Nature’s Idea. Our Science. 
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QUESTIONS? 

EXTENDING THE LIFECYCLE OF WATER.  
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