Adaptive Strategies for /n SifuTreatment of

Shallow and Deep PCE Plumes in In’rerbedded Geology

i .
Ll I .




North Railroad Avenue Plume Superfund Site

Two City of Espaiiola municipal wells shut down in

1989-1990 after detecting PCE and TCE

* Investigated by New Mexico Environment Dept.
(NMED), US Environmental Protection Agency
(EPA), and contractors

* Source traced to dry cleaning facility

* PCE plume in groundwater covered 58 acres

* Up to 260 feet deep, likely affected by historical
pumping of supply wells

* Listed on National Priorities List 1999

* Remedial Investigation, Feasibility Study, and
Record of Decision 2001

* Pilot Testing 2007

* Explanation of Significant Differences 2008

Topo Source: ESRI ArGIS Online
Contour interval = 20 feet

[ Historical Areal Extent of NRAP Chiorinated Solvent Plume
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Generalized Hydrostratigraphic Column
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Response of Deep Zone Bacteria to Amendment Injections

for Enhanced Reductive Dechlorination
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1 PCE Plumes in
Deep Zone, 2021
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Figure 18
PCE Distribution,
11 Unit, 2020

Amendment Injections and
Deep Zone Well Installation

Morth Railroad Avenue Plume Superfund Site,

Espaniola. New Mexico




Conceptual Site Model Update Using Environmental Sequence Stratigraphy
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Central East-West Cross Section
Conceptual Site Model Update

Morth Railroad Avenue Plume Superfund Site,
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Hypothesized “Stacked Sand Boundaries™ May Explain Water Level Anomalies
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Conceptual Site Model Update

Morth Railroad Avenue Plume Superfund Site,
Espanola. Mew Mexico




Natural Attenuation May Not Be Adequate to Limit Migration in Deep Zone

2018 MNA Evaluation (Five YearS After TCE Carbon Isotopes vs. Fraction of Maximum Chlorinated Ethenes
Last EVO Injections to Deep Zone)
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2020 Pilot Test of Alternative Amendments

Injection Pressure & Flowrate vs. Time
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2007-2013: Recirculated
Emulsified Vegetable QOil (EVO)

2017: EVO to targeted injection
points/wells 2017

2020: 3DME® and S-MicrozVI®
injected into fracture-enhanced
wells just downgradient
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Fracture Enhanced Wells Distribute Amendments to Residual Contamination
in Fine-Grained Zones in Source Area
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Response of Source Area Contaminants to Enhanced Reductive Dechlorination
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Summary of Resulis

* Recirculating EVO caused plume retreat in the shallow HSUs.
* Downgradient PCE concentrations decreased from >1,000 pg/L to <5 pg/L.

* A fine-grained zone near the source causes back-diffusion.

* Fracturing the clays and injecting 3ADME® and S-MicroZVI® reduced
contaminant concentrations, with no rebound in the center of the
treatment area 32 months later (rebound occurred peripherally).

* More deep wells, the alternative amendments, and higher injection
pressures show promise for better distribution in the deep HSUs than
earlier EVO injections.
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