
Earth Tech

Water Reuse in MassachusettsWater Reuse in Massachusetts

An Overview of Water Reuse Methods, 
Benefits, and Costs

Presented By: 
Thomas E. Parece, P.E.

Karla L. Wurst, EIT

Earth Tech

AgendaAgenda

Water Use Nationally
DEP Reclaimed Water Guidelines
Methods of Treatment
The Benefits vs. Challenges
The Benefits - Projects
– International
– National
– Local

The Cost of Reuse
Things to Come

Earth Tech

Water Use NationallyWater Use Nationally

3% for Drinking and Cooking
14% for Laundry and Dishwashing
23% for Bathing
28% for Toilet Flushing
32% for Outdoor Uses (Agricultural, 
Recreational, Commercial and Industrial)
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DEP Reclaimed Water Guidelines DEP Reclaimed Water Guidelines 
January 2000January 2000

Reclaimed Water Use Goals
– Reduce Stress on Water Resource Areas
– Provide A Safe and Affordable Water Source
– Increase Public Awareness and Acceptance
– Promotes Advancement of Technology

Current Allowed Used
– Irrigation (Golf Courses & Landscaping)
– Toilet Flushing
– Recharging Aquifers
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Massachusetts Pilot ProgramMassachusetts Pilot Program

Evaluate Uses Not Specifically 
Listed in Guidelines
Examples:
– Drip Irrigation
– Automated Carwashes
– Cooling Towers
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Methods of TreatmentMethods of Treatment

Lime Clarification
Granular Activated Carbon
Powdered Activated Carbon
Ozonation
Reverse Osmosis 
Micro or Ultra-filtration (Membrane 
Bioreactors)
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Membrane Bioreactors (MBRs) for Membrane Bioreactors (MBRs) for 
ReuseReuse--Quality WaterQuality Water

Combines biological processes with ultra-
filtration membranes 
System separates the mixed liquor into solids 
and high-quality effluent
No need for clarifiers and tertiary treatment
Compact footprint – as small as ¼ size of a 
conventional treatment plant

Earth Tech

Membrane Bioreactors (MBRs) for Membrane Bioreactors (MBRs) for 
ReuseReuse--Quality WaterQuality Water

Fine membrane pores screen out:
– suspended solids
– inorganic nutrients (phosphorus and nitrogen)
– pathogenic organisms (Giardia and Cryptosporidium)
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Standards vs. MBR EffluentStandards vs. MBR Effluent

NTE 14 or 200NTE 14

N/AMedian NDNTE 100Median NDFecal Coliform / 100ml

<10<10<10<10Total Nitrogen (mg/l)

<0.1<2 or <5<5<2Turbidity (NTU)

<25 or 10105TSS (mg/l)

<2<10 or  <30<30<10BOD5 (mg/l)

Aquifer 
Recharge

Toilet 
Flushing

Irrigation
Typical 
MBR 
Effluent

Type of Reuse

Parameter

Earth Tech

The Benefits vs. ChallengesThe Benefits vs. Challenges

Benefits
Provides a Safe and 
Affordable Alternative 
Water Source
Reduces the Demand 
on Potable Water 
Supplies
Creates a New Water 
Source

Challenges
Added Capital Costs
– Additional Treatment
– Reuse Water Storage
– Distribution System

Added O&M Costs
Public Perception
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The Benefits: Water Reuse The Benefits: Water Reuse 
Projects InternationallyProjects Internationally

Victoria and Virginia Australia
– Ararat Wastewater Treatment 

Facility
• 50 million gallon Reuse Storage Tank
• Used by 5 wineries

– Virginia, South Australia
• Recycles 25% of Adelaide’s 

wastewater
• Irrigation for potatoes, tomatoes, 

carrots cucumbers, cabbages, lettuce, 
almonds, strawberries, and grapes

Earth Tech

The Benefits: Water Reuse The Benefits: Water Reuse 
Projects NationallyProjects Nationally

Centreville, Virginia:
– Upper Occoquan Sewage 

Authority  (UOSA) Regional 
Water Reclamation Plant 
discharges to the Occoquan 
Reservoir

– Primary water supply for 1 
million people in Northern 
Virginia 

– Total capacity = 32 mgd
– $200 million expansion to 54 

mgd in progress
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The Benefits: Water Reuse The Benefits: Water Reuse 
Projects NationallyProjects Nationally

Nucor Steel, Plymouth, Utah
– Small-scale steel mill 
– 400 gpm facility mill scale (steel solids) recovery
– Reuse water for cooling
– Recovered / removed mill scale is sold to Cement 

Manufacturers
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The Benefits: Water Reuse The Benefits: Water Reuse 
Projects NationallyProjects Nationally

San Diego, California:
– North City Water Reclamation Plant

• 25 mgd
• Demineralization Facility (3.1 mgd 

Capacity and up to 6 mgd Expansion)
• Electrodialysis reversal (EDR) to 

remove salts

– Reuse for golf courses, landscaping 
and agricultural irrigation and 
industrial use
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The Benefits: Water Reuse The Benefits: Water Reuse 
Projects LocallyProjects Locally

EMC - Hopkinton, MA
Gillette Stadium -
Foxborough, MA
Public School - Sutton, MA
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The BenefitsThe Benefits
EMC EMC –– Hopkinton, MAHopkinton, MA

Water Demand
– Reduced Stress on Aquifer
– Reduce Water Costs

WWTF 
– 83,500 gpd Residential Waste
– Groundwater Discharge

Reclaimed Water
– Toilets – 40,000 gpd
– Cooling – 15,000 gpd
– Irrigation – 10,000 gpd
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The BenefitsThe Benefits
Gillette Stadium Gillette Stadium -- Foxborough, MAFoxborough, MA

Water Demand
– Limited Water Supply
– Reduced Stress on Aquifer
– 600,000 gpd (Peak Conditions)

WWTF 
– 250,000 gpd MBR
– Ability to Expand 
– Equalization Tank
– Groundwater Discharge
– Reclaimed Storage Tank

Toilet Flushing
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The BenefitsThe Benefits
Public School Public School –– Sutton, MASutton, MA

Water Demand
– Limited Water Supply
– Relieves Demand on Municipal Wells 

WWTF
– 21,800 gpd MBR

Toilet flushing
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The Cost of ReuseThe Cost of Reuse

Initial Capital Cost of Facility - 10 to 15%
Operating and Maintenance Costs - 5%
Distribution Costs
Additional Plumbing
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Things to ComeThings to Come

Revision to Existing Guidelines 
– Currently in process

Public Education - Public Perception
Continuous Improvements
Reduce Costs - Balance Costs / Public Health
Expanded Opportunities / New Uses
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Expanded Opportunities /Expanded Opportunities /
New UsesNew Uses

Irrigation
– Parks
– Ball Fields
– Cemeteries
– Developments

Toilet Reuse
– Condos
– Apartments

Fire Protection
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Questions?Questions?


