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Quick Quiz  

1. How many Non-Potable Direct Water 
Reuse projects in New England are 
each of you personally aware of?

1. Zero to Five?

2. Five to Ten?

3. Ten to Twenty?

4. Twenty to Forty?

5. Greater than Forty?



Limited 
Dispersal Capacity

Rising Costs 
of Alternatives

Limited Potable
Supply

Sustainability & 
Resiliency

Typical Drivers for Non-Potable Water Reuse



Terminology for Presentation :

• Non-Potable – Fit for purpose Reclaimed Water, 
suitable for uses, such as: Irrigation, Cooling 
Water, Toilet Flushing, Vehicle Washing, 
Commercial Laundries, Fire Suppression, Snow-
making, etc

• Wastewater – mixed sewage from Building 
Sanitary Drains (non-industrial)

• Blackwater – Subset of Wastewater Derived 
from Toilets, kitchen Sink & Dishwasher 

• Greywater – Restricted to non-blackwater 
sources: Bathroom Sinks, showers, bathtubs, 
clothes washers, and laundry sinks



Objectives for Presentation

1. Share some of the history of 
Distributed Direct Non-
potable water reuse in New 
England

2. Case Study of Water Reuse 
innovations in the Northeast 
US

3. Discuss how we can increase 
the effectiveness our Non-
Potable Water Reuse 
Management Programs in New 
England



Presentation Outline

• History and Geographic Distribution of 
Decentralized Non-Potable Water Reuse 
Systems in New England

• Innovations in Onsite Water Reuse in 
Northeastern United States (NYC)

• Risk-Based Framework for the Development 
of Public Health Guidance for 
Decentralized Non-Potable Water Systems

• Q&A
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Locations & Uses: Representative Municipal 
Non-Potable Wastewater Reuse in New 

England

Project Location State Use

UConn/Storrs CT Cooling 
Water

Lake of Isles CT Golf Course 
Irrigation

Cranston/
Johnston RI Cooling 

Water

Jamestown RI Golf Course 
Irrigation

Yarmouth MA Golf Course 
Irrigation

UMass-Amherst MA

CHP Steam 
& Hot 
Water, 
Cooling 

Water, Dust 
Control, 
Irrigation

ME

CT

VT

NH

RI

MA



Locations of Representative Decentralized 
Non-Potable Reuse in New England
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Timeline for Decentralized Non-Potable 
Water Reuse in New England
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Scale of Decentralized Non-Potable Water 
Reuse in New England Based on Capacity
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Note: Design flow for system #15 has not been confirmed. 



Decentralized Non-Potable Water Reuse 
System Types in New England 

0 2 4 6 8 10 12

Membrane Bioreactor

Living or Eco Machine

Sequencing Bioreactor

Physical/Chemical



Distributed Non-Potable Reuse Water Uses 
in New England

0 2 4 6 8 10 12

Toilet Flushing

Cooling Water

Irrigation

Toilet Flushing + Cooling

Toilet Flushing + Irrigation

Toilet Flushing + Carwash



Decentralized Non-Potable Reuse Water 
Project Types in New England

0 1 2 3 4

Shopping Malls

K-12 Schools

Higher Education

Outpatient Hospital

Residential

Assisted Living

Resort

Travel Venue

Sports Venue/Mixed Use

Office/Mixed Use

Office/Light Industrial



New England Non-Potable Water Reuse 
Systems – Summary of Preliminary  

Characterizations

• Age: 14 – 19 years old

• Design Flows – 5,000 to 50,000 gpd

• Treatment Technology: Membrane Bioreactor 

• Non-Potable Reuse Use: Toilet Flushing

• Project Types: Retail, Education & Many Others



New England Decentralized Non-Potable  
Water Reuse  Drivers

• One/possibly two of these Systems, out of 16 
was/were Implemented for Sustainability Purposes 

• The rest were done due to necessity:

Ø Site, Soil, Hydrogeologic Constraints on Wastewater 
Dispersal

Ø Potable Water Supply Capacity Limitations

Ø Combination of above



Current Onsite Water Reuse Regulatory/ 
Guideline Landscape In New England

State Reuse 
Guidelines

Reuse 
Regulations

Onsite Reuse 
Systems

CT No No Yes
RI Yes No Yes
MA No Yes Yes
VT No No Yes
NH No No No
ME No No No



2. WATER REUSE & THERMAL 
ENERGY RECOVERY CASE 
STUDY: BATTERY PARK CITY

Onsite Water Reuse
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Reuse Applications:

Ø Toilet Flushing

Ø Cooling Tower Make-Up
Water

Ø Landscape Irrigation

Ø Laundry

Case Study:  Battery Park, NYC
In Building Water Reuse & Thermal Energy Recovery



System Performance
Proven Technologies/System Operations With Proven Results
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NYC Required Parameter DOB Limit Membrane Specs
BOD (mg/L) <10 <2
TSS (mg/L) <10 <2

Fecal Colliform (CFU/100mL) <100 <10

Turbidity (NTU) <2 <0.2

E. Coli Colony Count (#/100mL) <2.2 N/A

pH 6.5-8.0 N/A

System
Location

BOD, 
mg/l

TSS,
mg/l

Turbidity NTU Fecal  
Coliform 
#/100 ml

E. Coli
#/ 100 ml

The Solaire 
(2003)

< 6 < 1 0.05 – 0.25 < 1 ___

Millennium
Tower 

Residences

< 6 < 1 0.15 – 0.45 < 1 ___

The Visionaire < 6 < 1 0.15 – 0.45 < 1 (Total 
coliform)

< 1

The Helena < 6 < 1 0.05 -0.20 < 1 ___

Over 10 years of 
onsite in-building 
urban reuse 
system 
performance data 
consistently 
exceeding permit 
requirements with 
zero violations!

System 
Requirements 

Actual 
Performance



• Treatment Process Automation

• Ozone and Ultraviolet Disinfection

• Continuous recording Sensors

Ø Turbidity

Ø Color 

Ø Oxidation-Reduction Potential (ORP)

Ø residual ozone 

Ø Ultraviolet (UV) light absorbance/intensity (UVA) 

• Secure Remote Operation & Monitoring

Technical Advancements in Past 20 years



3. WHAT IS THE FUTURE OF 
REUSE IN NEW ENGLAND?

Onsite Water Reuse



Risk-Based approach to Public Health 
Protection for Non-Potable Water Systems

(2017) (2017)



Risk-Based Framework for public Health 
Protection

• Risk Based Approach 
Based on: 

Ø Risk of Exposure to 
Reference Pathogens

Ø System Complexity

Ø Multiple Barrier 
Design

Ø Fit for purpose 
Water

Ø Log10 Reduction 
Targets

Ø Log10 Reduction 
values for Unit 
Processes 

• Key monitoring & 
Reporting 
Considerations

Ø Validation

Ø Monitoring

Ø Control & 
Automation

Ø Alarms

Ø Field Verification

Ø Continuous Process 
Verification

Ø Data

Ø Reporting



Example Treatment Process Log10 Reduction Credits

Treatment Process Log10 Reduction Credits 
(Virus/Protozoa/Pathogens)

Microfiltration or Ultrafiltration 0/4/0

Membrane Bioreactor 1.5/2/4

Reverse Osmosis Up to 2/2/2

Ultraviolet Light Disinfection Up to 6/6/6

Chlorine Disinfection Up to 5/0/5

Ozone Disinfection Up to 4/3/0

*Source: Adapted from Table 3 in A Guidebook for Developing and 
Implementing Regulations for Onsite Non-potable Water Systems



Future Opportunities for Distributed Reuse 
in New England

1. Onsite Water reuse

2. Sewer Mining
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Non-Potable Reuse Works! 

Let’s Work Together on 
Decentralized Non-Potable 
Reuse to:
• Increase Effectiveness  of  

Regulatory Programs 
• Provide Cost-Effective 

Resiliency and 
Sustainability of Water 
Infrastructure
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Thank you!
bdouglas@nsuwater.com

Q&A
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