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City of Wichita — North
Industrial Corridor (NIC)

= Commingled TCE/DCE
plume

= Multiple sources




City of Wichita — NIC
TCE Plume

Groundwater units from
KDHE corrective action

MNA study to determine its
role for GWU-1

TCE ACG = 21 pug/L




MNA Study

Features

Two comprehensive sampling events
Evaluation of reductive dechlorination
Evaluation of abiotic degradation
Evaluation of aerobic cometabolism activity
Overall degradation evaluation (CSIA)

Goals

Evaluate all relevant degradation mechanisms
Predict long-term attenuation

Provide basis for performance monitoring plan
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NA Study

Two Sampling Events
Event 1: 6 months to 1 year after PDA (July 2014)
Event 2: 6 months to 1 year after Event 1
Spacing between events to aid trend analysis
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MNA Study Groundwater

DPT and monitoring wells
36 locations — VOCs (yellow)

21 locations — VOCs + MNA (green)
Enzyme probes, groundwater —
10 locations (fuchsia)

Bacterial enzymes responsible for
aerobic cometabolism

CSIA, groundwater — 10
locations (fuchsia)
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NA Study Soil

Magnetic susceptibility
6 locations (orange)

Electrical conductivity logging to confirm
target sample depths

Total iron (XRF)
Microcosm samples

2 locations (red)
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Hydraulic Gradient

outherly in GWU-1

urning SE
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2016 MNA Investigation

@ Monitoring Well Measurement Locations.
@ Surface Water Measurement Locations
Groundwater Units.
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Figure 3-1c
North Industrial Corridor (NIC) Site
Monitored Natural Attenuation Study

Surface Water and Groundwater Water Elevations, October 2016
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errous lron

Ferrous iron > 1 mg/L

Probably associated
with refinery
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Methane

Methane
> 0.5 mg/L

Probably associated
with refinery
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Aerobic Cometabolism

Not widely understood
More difficult to monitor

Axial concentration ratios
Activity-dependent enzyme probes

5@

Enzyme probes- Enzyme probes-
negative response positive response



Enzyme Activity
Ratings, gPCR

Moderate to high
activity for most of
GWU-1 and GWU-5

Methane and toluene
OoXygenase enzymes
active
RMO =ring
hydroxylating toluene-3
and -4 monooxygenase L/ ﬁ




Magnetic Susceptibility

Indicator of iron minerals
(esp. magnetite)
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Microcosm Test Results

= Reductive
dechlorination
evident
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TCE-DCE Concentrations and 613C Values

parts per thousand (%o)

parts per thousand {%eo)

Comparison of §13C Values, Shallow Groundwater
(Zones A and B)
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MNA Favorability in

Shallow and Intermediate

Groundwater

Most of the shallow zone
shows significant evidence
for MNA by at least two
tools

Magnetic
[ | Susceptibility

Enzyme
Probes
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Dechlorination
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MNA Favorability in
Deep Groundwater

Reductive dechlorination
insignificant
MNA still evident via aerobic

cometabolism and potentially
abiotic mechanisms

Magnetic

Susceptibility -
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Probes

CSIA
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TCE-DCE Time Trends
in Deep Groundwater

Degradation rates estimated in
16 wells

10 < ATG

5 expected to be
< ATG by 2021

1 had only 1 year of monitoring,
so degradation not apparent

CNE-NE-04D

/ CNE-NE-04D o

[ ——

FLEMW.02D

Conce ntration (g/1)

007
2008 |

i |

i

0 | / E
3 GP-FLEMW-020) H
‘\‘ | / - / F §
: \M WNG-31D :
41 /WNC-32DRg - s
] §f Ew
GP-FLEMW-01D% - T e
| 7 | . 3
; WND-30D - i Tt
i H E2EEZ3E
z g §5E2HEER
Al : H oot
/ NMw-42D z
20 5
T §
Tw
¥ 5 a
AN E e ——r
i gEEEiZis
§ OEREREEEER
SENNED GP-NMW-45D
®
| GPMRAS o ®GP-MNA-11 i
®GP-MNA-10 REsRpEEs
GP-MNA-12,
™ Legend
i o @  Sample Location
i \lmw-o\ 9p' Charts
o == TCE




Conclusions

= Multiple lines of evidence needed to
confirm degradation

“ Reductive dechlorination probably least
important mechanism

= MNA approved by KDHE as final remedy
for GWU-1

= Contingency pump and treat system NOT
NEEDED

“E



Questions?




