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Slte Background
4 SEk * Cr(VI) in groundwater due to historical release of
cooling water

» Residual between 3 and ~9,000 ppb Cr(VI)
* Hydrogeologic Conditions

* Depositional environment generated by lake shore
deposits, deltas and Mojave River flows—> complex
and heterogeneous lithology

* Depth to Water: ~80-90 ft
 Saturated thickness: ~30-70 ft
* Groundwater velocity: ~1-4 ft/d
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Remedial Approach
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Required cleanup timeframes:

« 2025: < 50 pg/L across 90% of the plume

« 2032: < 10 pg/L across 80% of the plume
Remedial Strategy:

* Hydraulic Containment with ATUs of distal plume
* In-situ Biological Treatment targeting plume core
Historic Remedial Actions:

* Pre-2004: Pump and agricultural treatment

« 2004 — Present: Hydraulic Containment with ATUs
and in-situ biological treatment
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Stored Reducing Capacity
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Impact of Longevity on O&M

« Stored reducing capacity allows for
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Constant Operation

reduced active operation £ .
3 2
At increasing scale, capitalizing on cd
stored reducing capacity creates g
opportunity for efficiencies
£%
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Dataset Evaluated

95 Injection wells

1-10 years

46 dose
response
WEES
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Analysis of Duration A ARCADIS
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Sustained Treatment Durations
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Range of Sustained Treatment Durations
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Potential Factors Affecting Longevity

Amount of
substrate injected
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Amount of Substrate Injected
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Potential Factors Affecting Longevity

&*
Amount of Position within the
substrate injected injection zone

Reducing
conditions

Availability of
iron

Geology
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Maximum Dissolved Iron A ARCADIS
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Iron as an Indicator of Sustained Reducing
Capacity
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Iron as an Indicator of Sustained Reducing
Capacity
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Spatial Variability

Cr(VD/Cr(T)
Concentrations

<3.1 ppb
3.1-10 ppb
10-50 ppb
50-100 ppb
100- 500 ppb
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>1,000 ppb

Injection Well
Monitoring Well

- NIRRT (]

Sustained Treatment

@ Loss of Treatment 0.3-1.4 yrs
® Sustained < 1.4 yrs

@ Sustained 1.4-2.7 yrs

@ sustained >2.7 yrs
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Potential Factors Affecting Longevity

&
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Potential Factors Affecting Longevity
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Duration vs Velocity
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Duration vs Velocity
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Consumption of Reducing Capacity on
Upgradient Side of Reactive zone

Sustained Treatment

@ Loss of Treatment 0.3 - 1.4 years
. Sustained 1.4 - 2.7 years

‘ Sustained > 2.7 years
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Conclusions

« Sustained Cr(VI) treatment can be achieved with soluble carbon injections
over large spatial scales for periods of years

* The duration of sustained treatment depends on the interplay of many factors
for electron storage and consumption

» QOperations of injection based remedies can be optimized to utilize stored
reducing capacity
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Download your free copy of our new
Advances in Remediation e-book! SARCADIS s

Revised, refreshed and full of cutting-edge
technologies — our newest Advances in
Remediation e-book features eight articles
highlighting new insights from our scientists and
engineers who are rethinking the future of site
evaluation and remediation. Discover the latest
innovations and advancements that could reshape
how you approach your remediation projects.

advanceg in remediation

Stop by booth #610 for your complimentary copy,
or visit www.arcadis.com/Remediation2018!
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