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• Primer on Water Reuse in the US

• Overview of HRSD SWIFT Program

• Key Elements of the 1 MGD Demonstration Facility
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Presentation Overview



Potable Water Reuse Is Happening in the US and Abroad



One Water: We Are All Connected

We Are Confronting the Reality of Rising De Facto Reuse



• One Water: We Are All Connected

10 of 25 Cities Had 100% De Facto Reuse in Low Flow



• People see that reuse is happening everywhere

• Potential for positive and negative impacts 
• Quantity – supply augmentation vs. diversion of flow from habitat/communities

• Quality – source of contaminants vs. source of dilution

• Planned reuse allows for leveraging of positive impacts, guarding against negative 

impacts

Extent of De Facto Reuse Provides Opportunities and 

Challenges

Rice et al., ES&T, 

2014
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The “State” of Reuse

• Potable Water Reuse Is 

Rapidly Expanding as a 

Realistic Option in the US

• BUT…

• Uniform guidance and 

direction is needed



https://watereuse.org/water-reuse-
101/watereuse-videos/

Numerous Resources Are Available to Assist with Obtaining 
Regulatory and Stakeholder Support
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https://watereuse.org/water-reuse-101/watereuse-videos/
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The Convergence of Water and WW Perspectives Enables Us 

to Address Multiple Community Challenges

• Energy footprint minimization

• Sustainable Supplies

• Climate Change

• Resiliency

• Resource recovery
• Water

• Nutrients

• Energy

• Integrated water supply 

planning and management

Energy required for water conveyance and 

treatment in Orange County, CA
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Overview of HRSD SWIFT 
Program



• Restoration of the Chesapeake Bay

– Harmful Algal Blooms

– Localized bacteria impairments

– Urban stormwater retrofits (cost and complexity)

• Depletion of groundwater resources

– Including protection from saltwater contamination

• Adaptation to sea level rise

– Recurrent flooding

• Wet weather sewer overflows

– Compliance with Federal enforcement action

Water Issues Challenging Virginia and Hampton Roads
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• Treat water to meet drinking 
water standards and 
replenish the aquifer with 
clean water to:
– Provide regulatory stability for 

wastewater treatment

– Reduce nutrient discharges to the 
Bay

– Provide a sustainable supply of 
groundwater 

– Reduce the rate of land 
subsidence

– Protect the groundwater from 
saltwater contamination

SWIFT – Sustainable Water Initiative for Tomorrow
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Advanced 

Water 

Treatment
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6,000,000 lbs TN

2011 WLA

4,400,000 lbs TN

2017 WLA

3,400,000 lbs TN

2022 WLA

1,600,000 lbs TN

EPA Backstop

Army Base 

Completed
VIP 

Completed

Nansemond 

Completed
James River 

Completed

Chesapeake-

Elizabeth Offline

WLA – Nutrient Waste Load Allocation in lbs/yr

SWIFT Projected TN

James River Basin – TN  Similar results with TP and TSS and 

in other river basins.



• According to USGS

– Up to 50% of sea-level rise 
may be due to land 
subsidence

– Up to 50% of land 
subsidence may be due to 
aquifer compaction

Land Subsidence – We Are Sinking

DEQ 2015
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2002
2002

2015

Evidence of Groundwater Impacts on Subsidence

USGS found ground level

rose 32 mm between 2002

and 2015 coinciding with 

reduced groundwater 

withdrawal by Franklin 

paper mill.
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Aquifer Compaction Without and With SWIFT
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• SWIFT capitalizing on proven technologies

– Messaging easier 

– Gain acceptance faster

• Still desire to prove concepts locally

– Modeling and study

– Pilot treatment processes

– Larger scale demonstration – need enough water to make a difference

– Full scale program

• Transparent and fully communicative along the way – building local trust 
and confidence
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Innovative Approach vs Innovative Technology



• Focus on multiple benefits

– Well beyond agency’s typical focus
▪ Stormwater

▪ Groundwater

▪ Economic development

▪ Sea level rise mitigation

• Integrate with Consent Decree

– Allows funding within financial plan – independent of external funding 
sources
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Innovative Approach
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Key Elements of 
Demonstration Facility 
Design



Theme: Building Confidence & Trust in Water Reuse

Operations

Assess 
Risks

Identify 
CCPs

Validate 
CCPs & Set 

Limits

Validate 
Monitors

Develop 
Response 

Procedures
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“Eighty per cent of the failures he recorded were not due 

to failures of technology … but were due to human error”

Professor Don Bursill, the CEO of the Cooperative Research Centre   

for Water Quality and Treatment, Australia 2007 (The Age June 5, 2007).

Convincing          

a skeptical 

public

Convincing 

regulators

WRRF 13-03

Critical Control Point Assessment to 

Quantify Robustness and Reliability of 

Multiple Treatment Barriers of a DPR 

Scheme

WRRF 13-13

Development of Operation and 

Maintenance Plan and Training 

and Certification Framework for 

Direct Potable Reuse (DPR) 

Systems

Building a Safe, Reliable, High Quality Advanced Purification Facility
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• Based on a data-driven 
design process

• Forward thinking about 
operations

• Ensures facilities achieve 
water quality goals, are 
operable, and are 
maintainable

• Prepares operations teams
• WE&RF 15-05 

Implementation

Critical Control Point Process 
Carries Through All Phases
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What Does the CCP Approach Provide?
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• The process ensures we have the 
right:

• Processes

• Monitors

• Controls

• Response Procedures

• Operating Guidelines

• Operator Training

Critical Control Point Process Drives Design

27



Flexible Architecture Achieves Multiple Objectives

• Sustainability

• Accessibility

• Constructability

• Visibility

• Functionality

• Design-Build 

• 14 month schedule

• $25 million
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• Interstate exposure

• Easy access at front of plant

• Multi-purpose room and visitors gallery

• Linear process flow

• Tasting opportunity

Demonstration Facility

29



Questions?


