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Project Background

NJDEP ISRA Compliance
Former Industrial Site,
1947-2002

GW Plumes: Chlorinated
Volatile Organic
Compounds (CVOCs)
Co-mingled Sources
115-acre/5,000 ft Plume
Located in a Densely
Populated Area

Plumes in Overburden and
Bedrock Aquifers
Fractured and Faulted
Bedrock Aquifer System
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Summary Geology/Hydrogeology

Overburden

O - 40 Feet Thick Rahway
Glacial Till & Terminal Moraine
(Clay, Silt, Sand, Gravel,
Cobbles

Fractured Interbedded Shales,
Siltstones, and Mudstones
Homoclinal Structure, Strike
NE-SW, Dip 7° - 16° NW
Aquifer Use — Residential
Drinking Water, Golf Course
Irrigation

Bedrock
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Presentation Outline

* Project Background

* Geologic/Hydrogeologic Setting

e Contaminant Mass Distribution and Injection
Areas

* Tracer Test & 3D Visualization of Dye Migration
* Enhanced Bioremediation Pilot Study

* Evolving Redox Conditions

* Volumetric Contaminant Plumes Over Time

e Future Work
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Geologic Setting — Newark Basin

Site Triassic Passaic Formation (Brunswick) in
__ |[Location the Newark Basin of New Jersey
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TCE Isoconcentration Map

Strike of Bedding
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TCE Isoconcentration Map TCE Plume 100 ppb Along Strike
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Fluorescein Injection Fluorescein Results

Flow Paths

Fast Migration Along A/B
Zone (> 9 ft/day)

Follows Tectonic
Fractures Vertically into C
and D Zone

Vertical Groundwater
Velocity Up to 2 ft/day
(first arrival MW-1C)
Slower Migration Along
C-Zone (approx. 3 ft/day)
Estimated Groundwater
Velocity of Upto 3.8
ft/day in D-Zone

Similar Distribution to
TCE Plume
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Sulphorhodamine B Injection Sulphorhodamine B Results

o *  Does Not Follow
lr = o ‘ =" Conceptual Flow
Paths
f — “Backward”
= i ELL 5 Migration
== ~ *  Estimated
Groundwater
& | = Velocity in A/B Zone
of approx. 4 ft/day

t
A | + Follows Tectonic
s | Fractures Vertically
| into C and D Zone
= = «  Possible Up-dip
Migration to MW-8A
and MW-2

Sulphorhodamine B (ppb) on 03/27/2015
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Sulphorhodamine B Results

Locally Incised
Bedrock

*  Local Groundwater
Mounding
Eliminates Need
for Overburden
Injections
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Bioremediation Pilot Study

MAKEUP WATER

BATCH MIXING TANKS

SODIUM BICARBONATE
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BIOAUGMENTATION CULTURE

Area Affected by Injections

LANGAN

2017 NGWA Groundwater Summit LANGAN

Area Affected by Injections
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3D Visualization of Redox Parameters
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Redox Assignment TCE Plume and Daughter Products
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An Excel

LANGAN

Future Work

e Continue to monitor and visualize evolving redox
conditions

e Visualize contaminant volumes and estimate
mass reduction

* Refine CSM with additional downhole
geophysical data and incorporate into 3D model

* Full-scale enhanced bioremediation
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