


Aquifer Storage and Recovery
Aquifer storage and recovery is a water resources management technique for 
actively storing water underground during wet periods for recovery when needed, 
usually during dry periods. The timeframe can range from months to decades. 
Intentional aquifer storage, with the intent of using the water later, has been used 
for hundreds of years, but is being further developed and refined as demand for 
fresh water threatens to exceed supply in [ ] many [ ] parts of the world. (USGS)
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Overview 

ASR 
BACKGROUND

ASR BENEFITS REGULATORY 
HURDLES

LESSONS 
LEARNED



What is ASR?
▪ Maximizes the City’s 

Investment in SW Treatment 
(Excess surface water is stored 
underground)

▪ Sustainable Groundwater
   Use & Reliable Production

▪ A Benefit to All Local
  Groundwater Users:

▪ Othello and nearby water 
systems

▪ Rural Homes 
▪ Agriculture
▪ Food Processors

Insert x-section

Injected Water (increased water 
levels)

Wanapum Aquifer



Othello Water 
Supply Needs

▪ Historic Decline in Water Levels = Annual Production Losses up to 200 gpm

▪ Augment Pumping by Developing SW source:

▪ Treated USBR M&I Water

▪ Treated Industrial Wastewater

▪ ASR program to Recharge Aquifer using Excess SW

Groundwater Levels in Wanapum Basalt Aquifer Estimated Pumping within GWMA



New Surface 
Source to 
Augment 

Groundwater



Potholes 
(1,200 cfs)

EL-68 
(250 cfs)

Irrigation Canals Have Capacity

8,500 afy of M&I water available

Either canal could supply up to 12 MGD (May – Oct)

Water is High Quality

ASR Extends Benefits to Year-round with Industrial Supply



Recharge Water 
Level

Current  Water 
Level

Treatment 

▪ Provide for new year- round 
supply

▪ EL – 68 canal Source Water 
(irrigation season only)

▪ Treat for direct use and 
groundwater recharge for 
later recovery 

Othello Well SchematicEL- 68 Canal 

Othello’s Water 
Supply Strategy
ASR Component – Overview 



ASR Program 
Development  

Evaluate Source Options

Feasibility Study

Reservoir Permit Application

Phase I and II Pilot Testing

Permitting

Program Implementation

Othello’s ASR Valve



Phase 1 ASR Pilot Testing

Phase 1
(2019-
2020) 

Nov - Dec 2019: Setup & Baseline Testing

Dec - Feb 2020: Recharge Period

▪ 600 gpm for 39 days (100 AF/32 MG)

Feb - May 2020: Storage Period

▪ 90 days (no pumping)

May 2020: Recovery Period

▪ Initiated pumping in May 2020

June 2020: Reporting/Phase II Planning



Phase II ASR 
Pilot: Summary 
& Schedule 

▪ Water Treatment System Design 
and Lease
Commerce Grant Secured 

▪ Test Permitting, Design, 
Implementation

▪ Collect Additional Canal WQ 
Data (June – Oct 2020)

▪ Water Service Contract and 
Reservoir Permit (Fall 2020)

▪ Deploy Control Valve and 
Construct Diversion 
(Winter/Spring 2020-2021)

▪ Recharge at Well 8 (May – Sept 
2021)

▪ Storage (through Spring 2022)

▪ DOH Source Approval Dec 2023



Regulatory 
Hurdles: Case 
Study

• Expectations:
• We’ve never passed this way before 

so everything to the City was new.
• Vision was a sustainable long term 

water supply solution.
• We knew we faced uncertainty in this 

process.

• Reality: 
• USBR – Reservoir Permit
• DOE (OCR) Multi-phase process
• DOH Mixed use classification 

surprised us. 
• Permitting was complicated



Lessons 
Learned/Regulatory 
Success 

Timeliness

• Process timeline is longer than you think it should be

Compliance and Quality 

• Compliance with water quality is a core issue in the 
process.

Lessons Learned

• Meet Early and Often with Regulators

• Compliance with one set of Regulators doesn’t mean 
compliance with the other

Process Improvement

• Regulatory collaboration

• Confine the process to specifics

• With less complexity comes less expense



Summary • Now is the time to address water supply 
issues.

• City Has Growing Water Demand with 
Limited Ground water Supply.

• We have identified ASR as our best 
option to diversify our water sources 
using treated canal water.

• ASR is a lengthy and expensive process 
that can and should be simplified.



Shawn Logan, Mayor

slogan@othellowa.gov

509.488.5686 
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TOPICS FOR THIS SEGMENT
→ Regulatory Framework
→ Constraints & Recommended Changes
→ SB5018
→ Additional Considerations



ASR in Washington



ASR Permitting in Washington
RCW 90.03.370 (Water Code/Reservoir Permits) – Statute

Expanded definition of reservoirs to include geologic formations

Chapter 173-157 WAC (ASR Rule) - Primary Guidance Document (2003)

Outlines process for ASR permitting

Chapter 173-200 WAC (GW Quality Standards)

Antidegradation policy

Chapter 246-290 (Public Health Drinking Water Regulations)

Regulates potable supply sources

Additional Regulations

Chapter 173-218 WAC (Underground Injection Control Regulations)

Chapter 173-219 (Reclaimed Water Use Authorization)
Developing rule for use of reclaimed water including for ASR



ASR Programmatic Constraints in 
Washington State
…and recommended changes



Regulatory Jurisdiction (coordination across state agencies)

Recoverable Quantity (Ecology)

Compliance w/GW Quality 
Standards (Ecology)

Compliance with DOH Drinking 
Water Regulations (DOH)

Overview of Constraints and 
Recommended Changes



ASR Programmatic constraints and recommended changes:

REGULATORY JURISDICTION

Programmatic Constraints Recommended Change

• Overlapping regulatory 
authority between state 
agencies creates permitting 
uncertainty

• Uncertainty of ASR permitting 
process and cost are 
impediments to investment 

• Clarify and align permitting 
authority (Ecology and Health) 
to streamline process to 
encourage ASR



Programmatic Constraints Recommended Changes

• Recoverable Quantity based on 
capture of same molecules

• No specific provision to carry 
storage water year to year

• Defining Recoverable Quantity 
based on Water Budget 

• Permitting Quantified Annual 
Carry-Over (wet water banking)

• Allocating Mitigation Credit for 
Non-Recoverable Quantity 
(increased baseflow to streams)

ASR Programmatic constraints and recommended changes:

RECOVERABLE QUANTITY



City of Yakima Carry Over (wet water banking)
Multiple Benefits to Recharge & Storage

→ Can "bank" stored water and 
only recovery when surface 
water diversion is curtailed;

→ Build up storage for drought 
events every 3 to 5 years;

→ Reservoir permit (based on 
modeling) and allows for:

→ Storage of up to 14,400 afy

→ 9 years of carryover

→ Exercise existing rights prior 
to recovering stored water

→ Considering mitigation 
credits for streamflow 
benefits



ASR Programmatic constraints and recommended changes:

COMPLIANCE WITH GW QUALITY STANDARDS

Programmatic Constraints Recommended Changes

• Recharge water must meet 
background water quality:

• Common issues with 
disinfection by-
products (DBPs) and secondary 
water quality constituents

• Must apply all known and 
reasonable treatment 
technology (AKART); or

•  Obtain statutory waiver

• Permitting alternative to address 
DBPs and background water 
quality:
• Statutory waiver if recharge 

source is protective of public 
health and aquatic resources

• Defining Alternative Point of 
WQ Compliance (e.g. at 
distant monitoring point)

(ANTI-DEGRADATION POLICY)



ASR Programmatic constraints and recommended changes:

COMPLIANCE W/DRINKING WATER STANDARDS

Programmatic Constraints Recommended Changes

• Requires disinfection (incl. 
viruses) prior to recharge in potable 
source well or target drinking water 
aquifer

• Often negates ability to avoid 
propagation of DBPs and results in 
disinfection both during recharge 
and recovery stage

• Meet disinfection policy at 
alternative point of compliance or 
at time of recovery

• Assign in-situ treatment credits 
for virus deactivation in storage 
aquifer (use of separate recovery 
well)

(DOH POTABLE SOURCE PROTECTION POLICY)

DOH’s ASR and 
Drinking Water 

Wells Fact Sheet



Prior Efforts to Streamline ASR Permitting
Senate Bill 5018

Photo credit: JOHN CALLERY (via pexels.com)



Prior Efforts to Streamline Permitting
Compliance with Groundwater Quality Standards

→ SB5018 was introduced by Senators 
Honeyford and Erickson in 2014 (64th 
Legislative Session)

→ An act relating to underground artificial 
storage and recovery projects; and 
amending RCW 90.03.370 (reservoir 
permits)



Prior Efforts to Streamline Permitting
Compliance with Groundwater Quality Standards



(i) Water stored in the project is controlled such that 
there is a high likelihood that the quantity of water stored will 
be available for recovery; 

Prior Efforts to Streamline Permitting
Compliance with Groundwater Quality Standards



(ii) water stored in the project that is not recovered does not 
preclude groundwater from being used for beneficial uses in 
the future;

Prior Efforts to Streamline Permitting
Compliance with Groundwater Quality Standards



(iii) the project is protective of aquatic resources; 

Prior Efforts to Streamline Permitting
Compliance with Groundwater Quality Standards



and (iv) at the point of injection or other point agreed 
upon by the project applicant and the department, water quality for 
water in the project does not exceed fifty percent of the state drinking 
water quality standard for maximum contaminant levels or maximum 
residual disinfectant levels adopted pursuant to RCW 43.20.050

Prior Efforts to Streamline Permitting
Compliance with Groundwater Quality Standards



Prior Efforts to Streamline Permitting
Recoverable Quantity

→ An earlier draft of SB5018 also included clarification of recovery 
efficiency and “wet” water carry over (but was not in introduced SB). 

“…If the project is designed for storage over 
multiple years, recovery shall be limited to 
the cumulative amount of water stored.  In 
no cases shall recovery impair existing 
water rights or result in a new 
appropriation…”



Additional Considerations

→ASR in Regulated/ Closed 
Basins

→Use of Reclaimed Water

→Ecology’s 2017 ASR Survey 

…and… It’s Time!



www.aspectconsulting.com

Tim Flynn, CGWP, LHG
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