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ON-SITE DPR

5

MOTIVATION FOR ON-SITE DPR

• In the U.S. ~ 25% of rural and suburban homes, and 

many businesses, rely on private water systems

– Centralized infrastructure not available/too costly

• Most common private water system

– Well for water supply

– Septic system for sewage discharge 

• Paradigm is complicated by:

– Limited water availability

– Degraded water quality

– Challenges in sewage discharge
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Arsenic
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MOTIVATION FOR ON-SITE DPR

• In the U.S. ~ 25% of rural and suburban homes, and 

many businesses, rely on private water systems

– Centralized infrastructure not available/too costly

• Most common private water system

– Well for water supply

– Septic system for sewage discharge 

• Paradigm is complicated by:

– Limited water availability

– Degraded water quality

– Challenges in sewage discharge

← reduce water withdrawals 

↑ reduce waste and nutrient loading

← provide safe and consistent

water supply
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TAKING ACTION IN OHIO

• Three modular components

– Preliminary Purification ~ Wastewater Treatment

– Advanced Purification ~ Full Advanced Treatment

– Purified Water Storage/Delivery ~ ESB/Distribution

• Multi-barrier design philosophy

– Biological treatment, membrane filtration, RO, UV 

advanced oxidation/disinfection, chlorination

• Automated system control

– Over 30 sensors with continuously logged data

– Immediate recirculation/shut-down in event of 

anomalous data

– Operator notification when service needed
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TAKING ACTION IN OHIO

 
WRLC Office 

Complex
Well Water

Storage Reservoir
Salt Softening, 
UV Disinfection

Well

Preliminary 
Purification

Advanced 
Purification

Purified Water 
Storage & Delivery

Trash Trap

Dose Tank

Drip/Leach 
Field

Phase I flowpath

Concentrated salt disposal

April 2013 through 

July 2014

Experimental Concurrence

OAC 3701-29-20(B) 
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TAKING ACTION IN OHIO

• Purified water met existing drinking water standards

• Challenge testing demonstrated treatment system 

performance and capabilities

– Pathogen reduction exceeded even the most 

stringent requirements

– Sensitivity of process control verified through 

intentional ‘failure’ of key process units   
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WRLC Office 

Complex

Preliminary 
Purification

Advanced 
Purification

Purified Water 
Storage & Delivery

Trash Trap

Dose Tank

Drip/Leach 
Field

Phase II Watercycle flowpath

Concentrated salt disposal

s

‘Top-Up’ Supply

Salt Softening, 
UV Disinfection

Well Water
Storage Reservoir

Well

Well Supply to WRLC is shutoff except during a Watercycle 
water quality emergency or supply shortage.  It is periodically 
used to ‘top-up’ the Watercycle at the lift station, which also 
helps to refresh the well water storage reservoir.  

August 2014 through 

November 2015

(limits on drinking/cooking)

Director’s Variance

OAC 3701-28-19(A) 
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WRLC Office 

Complex

Preliminary 
Purification

Advanced 
Purification

Purified Water 
Storage & Delivery

Trash Trap

Dose Tank

Drip/Leach 
Field

Phase II Watercycle flowpath

Concentrated salt disposal

s

‘Top-Up’ Supply

Salt Softening, 
UV Disinfection

Well Water
Storage Reservoir

Well

Well Supply to WRLC is shutoff except during a Watercycle 
water quality emergency or supply shortage.  It is periodically 
used to ‘top-up’ the Watercycle at the lift station, which also 
helps to refresh the well water storage reservoir.  

Director’s Variance

OAC 3701-28-19(A) 

December 2015 through  

May 2016

(unrestricted use)
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TAKING ACTION IN OHIO

• Demonstration system continues to supply purified 

water for unrestricted use

– > 500,000 gallons of water re-used, to date

– Purified water analysis of E. coli, nitrate and DBPs

– Regulatory review of all process-related changes

• 2015/16 Private Water System (PWS) Rule Review

– Included placeholders for “recycled water” rules

• Strategy prior to 2020/21 PWS Rule Review

– Establish expert panel by end of 2017

– Develop draft “recycled water” rules by mid-2019

– Key stakeholder review mid-2019 to end of 2019
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SUMMARY

• Where conventional private water system 
alternatives are unavailable or problematic, on-site 
DPR systems can:

– reduce withdrawals of water resources from the 
environment

– provide a safe and consistent supply of water

– reduce waste and nutrient loading to the 
environment 

• Pilot project in Ohio successfully demonstrated the 
above  

• As of 2014 there exists a legislative mandate in Ohio 
to promulgate “recycled water” as an approved 
water source for private water systems
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DOES ON-SITE DPR

HAVE A ROLE IN GROUNDWATER SUSTAINABILITY?

• Non-potable use of harvested rainwater and recycled 

greywater is increasing throughout the U.S.

• Dual plumbing for non-potable reuse can be 

eliminated if water is treated to a potable standard

• Growing momentum for on-site DPR across U.S.

– Operational system and rule-making in Ohio

– Others are beginning to test on-site DPR 

technology in California and Alaska

On-site DPR is an emerging option for 

groundwater sustainability
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