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The ASR (Policy) ñCommunityò

ü Started working on ASR policy since ó90s at 
NCDWR with David Pyne on NCôs first ASR
-> ñitôs not the technology, itôs the policyò

ü AWWA, NAS, NRC Forum, MUSCLE, 
EPA Experts Meeting (and ñwomen in ASRò)

ü ñApples to Applesò 10-State UIC Survey 
(Watercat/CSM), NGWA/GWPC GW Summit

ñWomen in ASRò



Potable Water Reuse ñCommunityò

ü Increasing interest in (potable) reuse

ü WateReuse Annual Meeting in DC and 
Congressional hearing on Orange County
Water District Groundwater Replenishment
District funding

ü Recognition of the potential role of ASR
as a means of achieving potable water reuse 

ü Growing potable reuse community
(studies, demonstrations, funding)

ü WateReuse Association, IWA, 
NWRI, AWWA, AMWA

ü Federal Agencies (USBR, USDA)

ü National Academy of Sciences 
ñWater Reuse for Water Supplyò

Overlap of NAS Committees for 
underground storage and 
reuse: Jim Crook+Denise Fort 

Also with reuse experience on MUS:
Mike Wehner (OCWD), 
Ping Sheng (El Paso)



Similar Issues and Opportunities

ü 9/12 workshop at WateReuse Symposium
on Reuse Communications

ü Several Potable Reuse studies focusing on:
ü Water scarcity emerging as a global issue
ü Recognize that ñwe have the technologyò
ü Lack of public acceptance shuts down 

projects, policymaker concerns
ü People donôt want to be ñguinea pigsò ï

need for ñnormalizationò (who else has 
done this before?)

ü Vocabulary and image and ñstigmaò
(ñthe name gameò and ñthe yuck factorò) 

ü Lots of frustrated water technology and 
planning experts

ü Similar issues facing ASR Community

NOTE: 2007 Reclaimed Water ASR: Potential Changes in WQ Study 
focused on nonpotable reuse and nonpotable aquifers.  
ASR and potable reuse communities need to understand one another
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Potable Reuse WQ Considerations
ü PRIMARY FOCUS: HUMAN HEALTH RISKS

ü Understand difference between presence and risk
ü type and quantity of microorganisms/other contaminants, level of dose, routes of infection 

(e.g. ingestion vs. skin). Conditions under which pathogens evolve and increase in 

persistence, ability to cause disease (virulence)

ü Microbial constituents
ü Viruses, bacteria, protozoa, other parasites

ü How does subsurface storage increase or decrease

ü Organic carbon and disinfection byproducts
ü DBPs (THMs, HAAs) shown to cause cancer

ü How TOC can contribute to development of DBPs and growth of microorganisms

ü TOC as an INDICATOR of bacteria ïnot a lot of direct risk to human health

ü Inorganic constituents (nutrients, metals & metalloids, radionuclide's)

ü Salinity (can be toxic to people, crops/lawns) ïinland brine disposal issues

ü Unregulated ñConstituents of Emerging Concernsò
ü Pharmaceuticals, Endocrine disruptors, and others (Boron, Chlorate, NDMA, 1,2,3-

trichloropropane, Formaldehyde, Vanadium, 1,4 dioxane)

ü No availability of consistent, validated, standardized, approved analytical 

methods

ü Most treated by one of the existing advanced tertiary treatment methods



Management Measures
ü Multiple Barriers - time, risk, psychological, BUILD TRUST

ü Source Control (types of wastewater, industrial, combined sewer)
ü Recognize ñintentionalò potable reuse

ü Monitoring and Documentation

ü various constituents and points in process

ü procedures to detect abnormalities to take corrective action

ü Time for analytical results and, again, helps to build trust

ü Environmental Buffers: ñindirectò reuse for dilution, natural attenuation, retention time and 

residence time, regulatory and psychological barrier (public acceptance)

ü Advanced Water Treatment Approaches

ü Microfiltration (MF) Ą bacteria, protozoa, and suspended solids;

ü Reverse osmosis (RO) Ą dissolved minerals, viruses, and organics (pharmaceuticals);

ü Ultraviolet light (UV) Ą additional bacterial and viral inactivation, NDMAs, 

low weight organics

ü Advanced Oxidation Products (AOP) e.g. ozone and hydrogen peroxide Ą more virus 

inactivation

ü Combination of advanced and conventional AND PASSIVE treatment



Management Measures (Cont.)

ü Retention time and Residence time:

ü Retention time focuses on distance to other wells

Ą time = rate (gradient) * distance 

Ą use distance between wells as a determinant of retention time

ü Residence time focuses on end use (storage before potable reuse)

ü Both use 6-month minimum period:

Å studies on time for viral die-off (6 logs)

Å time for other subsurface processes to occur

Å most subsurface processes occur within first 100 meters, limited cycles?

Å time for monitoring results, ñjust in caseò

Å additional public/policymaker perception

Å Time buffer for analytical monitoring results, remedial actions for pathogens

ü If using Direct Injection: Single Well vs Paired Wells

ü Same well allows well development, reduces O&M issues

ü Paired/alternating wells allow greater operational flexibility (subsurface 

treatment within a controlled storage ñzoneò)

ü Independent Advisory Panels (e.g. NWRI Expert Panel for OCWD), work w/stakeholders

ü Tours, centers, and other education, outreach, communication (TARGET audiences)



Subsurface processes

ü Results from differences between source and native 
waters (aquifer matrix)

ü Reducing/Oxidizing (energy differences)

ü Sorption/desorption ïsolubility, mobilization

ü Changes in microbiota (increase/decrease)

ü Can increase or decrease WQ 

ü DBP production in chlorinated water

ü viral die-off in anaerobic environment

ü TOC changes (indicator of microbiota)

ü Different distances from point of injection
(e.g. proximal attenuation zone, ñmobilization frontò)

ü Different times (e.g. during development)

ü Permitting approaches address differently

ü Drinking water agencies as well as groundwater 
protection agencies need to understand WQ changes 
(positive/negative) occurring during subsurface storage

SIMULATED CONCENTRATION OF RECHARGED WATER
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2010 National Reclaimed ASR Review
üProject completed by Watercat Consulting for City of Phoenix 

under RW Beck with Clear Creek Associates

üReviewed water quality considerations and 
management measures for potable reuse with direct injection

ü Including understanding of subsurface changes and USDA protections

üñApples to applesò review of AZ, TX, CA, FL regs & projects:

üPurpose (project ñdriversò and end uses)

üSource water and pre-injection treatment (advanced tertiary)

üStorage zone and recharge operations

üResidence time and recovery facilities (ASR vs paired wells)

üChallenges (competition for reclaimed water, well design/failure, water 

quality compliance, water levels, economics)

üContacts and key reference materials

üFew reclaimed ASR systems involve potable aquifers & 
intentional potable reuse, but have had long-standing success



UIC USDW Approach

ü Protect USDWs, prevent ñendangermentò from injection

ü Injected water viewed as disposal/contaminant

ü Variation among states/EPA regions, consideration of risk to other 

users, state priorities, quality of storage zone, ramifications of 

subsurface interactions between source water and storage zone 

water/matrix

ü Some flexibility/variation occurs among states/permits in:

Å point of compliance (wellhead vs. attenuation zone, 

property line)

Å monitoring (frequency, constituents tested, pilot vs 

operational, location of wells, use of surrogates/indicators)

Å Use of retention/residence time

Å Designation of aquifers as prohibited for potable use 

(local ordinances in Florida)



CA GRRP: ñWhole Cycleò Approach

USING ASR TO PROVIDE OPPORTUNITY FOR POTABLE REUSE
Note: GRRP regulations still under development

Source Control:  what goes into the WWTP

End Uses and Treatment Requirements:  Potable vs Nonpotable (level of contact)

Recharge Method:  surface spreading (w/SAT credits) and injection 

Blending Requirements: Blending based on TOC not exceeding 0.5 mg/L of 

wastewater origin in the blended water (OCWD -> 100% recycled water)

Monitoring Requirements:  regulated and unregulated constituents (PPCP)

Retention Time and Monitoring Well (MW) Locations: focus on other wells

Residence Time and Tracer Method: focus on potable use after extraction
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