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The Next Gold Rush
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Figure 7. A 45-year ground-water hydrograph for confined-aguifer observation well CA Gd 6 near
Solomons in Calvert County, Maryland, showing the declining water levels due to ground-water
pumpage. Note the significant increase in rate of decline in the mid-1%80s.
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ASR Operational Concept
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ASR Operational Concept




ASR Strategies

e Mitigate/Sustain Declining Water
Levels




Subsidence —
Land Deformation
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ASR Strategies

e Mitigate/Sustain Declining Water
Levels

* Increase Well Capacity

e System Redundancy and
Flexibility - Potable Delivery

e Long-Term Storage for Drought

» Potential for Base Loading Water
Treatment Plant Flows
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ASR Preliminary Steps

|dentify the funding source.

 Dirilling - $1,000,000

* Equipping Construction -
$2,250,000

e Engineering and
Construction
Management - $750,000

e Total Cost - $4,000,000

Conduct geochemical analysis between groundwater and source
water (core sample needed).

* Is additional treatment required at the plant?

* Are the pH differences small enough to mitigate mobilization of
adverse constituents and/or mineral deposition?

* (In some states) Is the recharged water of a lesser quality than the
groundwater?

« WIIITTHM's be an issue? Is a dechlorination system required?
Verify whether lateral velocity is an issue
|dentify potential ASR well sites
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Goals for Optimizing an ASR System:

- Minimize clogging within the well
— Particulate clogging
— Air entrainment
— Biofouling
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Effects of Clogging

 Reduced injection/recovery
rates

e |Increased O&M Cost
— Capital costs
— Energy costs
— Labor costs
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“Big” Air Entrainment =
Reduced Injection Rates
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“Big” Air Entrainment =
'Reduced Injection Rates
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Injection Issues:

— AIr entrainment

Recharge Mounding

—> 150 feet

Clogging

Ideal

Time —

120 days
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Goals for Optimizing an ASR System:

- Minimize clogging within the well
— Particulates

— Air entrainment

— Biofouling

- Identify ratio of recharge/recovery
that is acceptable

— Well redevelopment
— Data acquisition
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ASR Redevelopment Benefits:

e Condition aquifer for injection

operations
 Reduce clogging potential

e Improve injection and recovery rates
 Extend life-cycle of the well

e Use permanent pump equipment
e Eliminate pulling the pump assembly

e Reduce maintenance costs and time
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Data Acquisition for Determining Efficiency
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Pumping and Recharge Cycle Sequence
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Data Acquisition for Determining Efficiency
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Summary of Redevelopment

e Operator friendly

« Efficient cleaning method (in-situ
equipment)

« Removal of “big” air and fine
grained particulates

» Verify recharge/recovery ratio

« Maximize recharge efficiency
through backwash program




Goals for Optimizing an ASR System:

- Minimize clogging within the well
— Particulates

— Air entrainment

— Biofouling

- Identify ratio of recharge/recovery
that is acceptable

— Well redevelopment

— Data acquisition

- Multi-level institutional involvement
— Operators

— Engineers

— Management
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Q&A and
Discussion

Nathan Nutter, P.E.
Carollo Engineers
4600 E. Washington St, Ste 500
Phoenix, AZ 85034
602-474-4182
nnutter@carollo.com
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