A=COM &) REGENESIS

Remediation of Chlorinated Hydrocarbons at Manufacturing Facility, UK
Treatment Train with In situ Chemical Oxidation and Anaerobic Biostimulation

Based on a AquaConSoil 2017 platform presentation by Richard Bewley (AECOM) titled: “Treatment train strategies at operations sites: Incorporation

of oxidative or reductive bio-stimulation following physical removal of contamination”.
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Fig. 1 Cross section through area of contamination

Introduction

A risk management strategy was required for an industrial manufacturing
facility, as a result of chlorinated solvents having been found in the soil and shal-
low groundwater underneath a former degreaser and Above Ground Storage
Tanks (ASTs). TCE and cis-1,2-DCE accounted for ~90% of the total Chlorinated
Hydrocarbons (CHCs). The remedial objective was to mitigate risk to ground-
water in the shallow drift and the underlying Sandstone Principal Aquifer.

AECOM provided a phased treatment train solution including a dual phase ex-
traction system (DPE) to effect mass removal of TCE and breakdown products,
resulting in recovery of 1250kg over three to four years. 97% of this mass came
from soil vapour and 3% from shallow groundwater. The DPE system reduced
contaminant levels in unsaturated soils and substantially decreased the lateral
extent of contamination in the saturated zone. Due to the diminishing returns
of contaminant recovery the scheme was decommissioned and AECOM
subsequently worked with REGENESIS to provide a follow-on in situ treatment
of the residual contamination in groundwater.
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Fig. 2 Remediation area
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Site Type:
Manufacturing Facility

Project Driver:
Risk Management

Remediation Approach:
Chemical Oxidation and
Anaerobic Biostimulation

Technologies:
RegenOx®, Hydrogen Release

Compound® (HRC®)
X Made Ground
Gravel
Sand
x | Silt
Clay

X Groundwater
Saturated Soil
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Petro HCs
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x | Chlorinated VOCs
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COC Concentration Levels
post DPE:

e maximum 120 mg/l in area of
treatment,

e one in three wells in treat-
ment area with concentrations
>10mg/I

Treatment Level:
2.5-5.5m BGL
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Design & Application
REGENESIS and AECOM devised a remedial design based on the updated Conceptual Site Model (see figure 4).
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After the DPE phase, two thirds of the contaminated area
required in-situ treatment inside the factory (See figure 4).

This treatment consisted of:

In Situ Chemical Oxidation using Regenox® injected

over three campaigns at approx. 44 locations within the
residual source zone in a period of 3 months. The intention
of the treatment was to provide mass reduction of the
contaminant loading.

This was followed by application of HRC®, which was
injected at a further 20 locations. The HRC provided
Enhanced Reductive Dechlorination of the residual
dissolved phase CHCs and intermediates for the following
24 months.
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Fig. 3 Conceptual Site Model after DPE

0 10 [y
EEED:EE:Ed
APPROXIMATE SCALE (m) $

Y /Y
//e//"f% ° AREA 1 4
i

%-I- ¢1L %S 2
7

40// * / ¢
+ A
%
4 /// ( / 4AREA2
OUTSIDE INSIDE
FACTORY | FACTORY

INDOOR AIR QUALITY
MONITORING POINT

KEY: 4 FURTHER REMEDIATION MONITORING WELL
77 REMEDIATION INJECTION AREAS 1 & 2
REMEDIATION INJECTION AREA 3
+ ISCO & BIO INJECTION POINT
® BIO ONLY INJECTION POINT

Fig. 4 Injection plan inside and outside the factory buildings
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Results

Significant contaminant mass removal occurred following mobilisation into the aqueous phase as a result of the
RegenOx treatment, and whilst potential localised DNAPL remained, after 18 months following the HRC treatment,
the Chloride Index (a molar-based means of identifying the relative degree of reductive dechlorination) averaged 0.9
compared to 1.9 prior to treatment, demonstrating that Enhanced Natural Attenuation was addressing the residual
dissolved phase contamination.
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Fig. 5 Mass loss after 18 months and Chloride Index

Conclusion For more information or to discuss
e Thesite remained operational throughout the indoor and outdoor your project, please contact:

treatment.
e Theinjections were timed around production activities, avoiding potential :{aEcéEslt]l(l)Egs

COI’]ﬂICtS'. . . . District Manager UK & Scandinavia
e |SCO using RegenOx was able to rapidly reduce the mass loading at the site

prior to ERD of the residual dissolved phase. jshore@regenesis.com
e After 18 months monitoring, no further action was agreed with the +44(0) 1225 61 81 60

Regulator.

Contact Reference:

Richard Bewley

AECOM

Technical Director, EHS & Remediation
Services

richard.bewley@aecom.com
+44(0)161 907 3500
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