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Site Overview

Active industrial facility

Three interbedded hydro stratigraphic zones with perched groundwater

CVOC source areas
- PCE, TCE, 1,1-DCE

HORIZON 1 CONFINING CONFINING
~50 to 60 feet below HORIZON 2
ground surface (ft LAYER 1 ~70 to 85 ft bgs LAYER 2
~60 to 70 ft bgs ~85 to 95 ft bgs
» Sands with varying silt « Silt and clay with « Sand and silt - Silt and clay
* Downward vertical varying sand *High CVOC
gradient *Varying CVOC concentrations—
residual mass interim remedial action

 Existing SVE and TPE
— |low groundwater
concentrations




Site Contamination

TCE mass in Confining
Layer 1

- 1to 7 mg/kg

CVOC mass in Horizon 2
- TCE: 280,000 pg/L max
- PCE: 35,000 pg/L max

Flat gradient

Clays lenses within
Horizon 2

Past remedial action
- SVE, TPE in Horizon 1
- EISB pilot test in Horizon 2

Acronyms:

EISB - enhanced /in situ bioremediation

HY/L - microgram per liter
TCE - trichloroethene

Legend

Proposed EISB
[=r'] "
Treatment Footprint

Groundwater Monitoring
Well Location

= Soil Boring
® Groundwater Hydropunch

TCE Concentration
100 - 999 ug/L

1,000 - 9,999 ug/L

> 10,000 pg/L
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Remediation Technology:
Biorecirculation



Enhanced in situ bioremediation (EISB) recirculation

System Design system
? Carbon E
. Source Tank
g TRR— —
Amendment 5 vetering |
distribution é Pump 0
s ] —
Hydraulic capture l ® ; e
No net removal or & Bag WP - 5
dISCharge |$ Filters Pﬁfnspe |

Closed system

Automatic controls
(especially for injection
balancing)

Confining Layer 2




Current
Biorecirculation
System Layout

8 EWSs, 7 IWs

~200 — 275 feet
from IWs to EWs

Slug: NA
Step: 406.5
CRT: NA

O Extraction Well (EW)
@ Injection Well (IW)

0___ 100 200
e ™ ™|

Feet






Dosing

Timeframe

Pilot study
demonstrated
amendment delivery
effectiveness and
complete
dechlorination of the

parent compound
(TCE) of all wells
influenced by and
located within the pilot
test area

Amendment added in
short-term pulses

=N -
Water SP (Hrs) “

oo [HETD
) FIushSP(HTS)“ l

mml_l
Water SP (Hrs) -

——— . |
Flush SP (Hrs) “ [

—— T T

e | or W
Water SP (Hrs) n
Donor SP (Hrs) “

Flush SP (Hrs) n

e —— £4 Repeat
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Jumping Ahead

Amendment Activity

PowerBl Interactive Visualizations

Location @ Flow (GPM) @ Run Speed (%)

15

0 ;}‘\_/
o
o

Location @ Flow (GPM)  Pressure (PSI)

Flow (GPM)

1.2

1.0

0.8

0.6

0.4

0.2

0.0

Jan 21

Feb 04



Interactive Data Visualization:
‘ EQuIST"’I & PowerBI™



B C | D | E . F | G | H | |
|Timstamp_adj ~ [FT510 |~ |FT520 |~ FT530 |~ |FT540 |~ |FT550 |~ FT560 |~ |FT570 |~

i
Microsoft Excel™ S

0 0.010937 0.02375 0013438  0.2925 0.038438 0.12625
10/2/2022 6:49 0 0.007188 0.024062 0.012187 0.290312 0.04 0.126563
10/2/2022 6:50 0 0.009688 0.023125 0.013438  0.2925 0.039687 0.125625
10/2/2022 6:51 0 0.009062 0.02375 0.015625 0.294062 0.036562 0.126875
10/2/2022 6:52 0 0.010625 0.023438 0.010937 0.295625 0.04125 0.126563
. . 10/2/2022 6:53 0 0.008125 0.022813 0.01125 0.2425  0.035 0.125938
[ ] Frequent CraSheS Of appllcatlon 10/2/2022 6:54 0 0.010937 0.020312 0.015625 0.27875 0.03625 0.121875
10/2/2022 6:55 0 0.00625 0.02 0.010625 0.29 0.035937 0.124375
. . 10/2/2022 6:56 0  0.0075 0.019063 0.014062 0.29 0.035625 0.124688
m More susceptible to errors with large 10722002657 0 0005937 00175 0012812 0289063 0032812 0.12375
10/2/2022 6:58 0 001125 00175 0.010625 0.291875 0.038438 0.123438
datasets 10/2/2022 6:59 0 0.010313 0.021562 0.011875 0.291562 0.036562 0.125625
10/2/2022 7:00 0 0.006562 0.02375 0.014375 0225625  0.035 0.124688
6 10/2/2022 7:01 0 0011563  0.0225 0.010313 0.272812 0.036562 0.119687
10/2/2022 7:02 0 0.011563 0.020312 0.013125 0.290938 0.037813 0.127188
10/2/2022 7:03 0 0.00625 0.022813 0.015937 0.291562 0.036562 0.124063
5 10/2/2022 7:04 0 0.010625 0.023125 0.01125 0.286875 0.03875 0.126875
10/2/2022 7:05 0 0.005625 0.022813 0.012187 0.29125 0.033125 0.121563
10/2/2022 7:06 0 0.01125 0.023125 0.015625 0.290625  0.0375 0.124688
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Power BI™

m Data uploaded from operator via thumb drive onto SFT link

m Data moved to EQuIS™ database in SQL server database with quality checking
built-in features

m PowerBI™ connects to EQuIS™




Environmental
Data

Mesm%m?mrovement aa

within the environmental
data management
processes

Leverage existing and
emerging technologies
aligned with business
needs

Foster inter/intra discipline
collaboration to cultivate

iInnovation and growth

SUCCESS




Data Management Coordination
m Communication and teamwork

are vital to a successful

incorporation of data 4
coordinator to il Il

the project team
4 Data Coordinator

Field Team Leader §

o Analytical Services
GIS Specialist Coordinator
<— Lines of Communication . _
Project Chemist

Data Validator DEYERY JIEN ]
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L
Data Coordinator: EQuIS Live

= A module in EQuIS for managing

real-time sensor data. EQuIS Live Workflow
m Optimized for high-frequency/ »
high-volume data sources. Lii el Utilize
. . . Web Dashboards
m Collaboration with multiple X Service
hardware vendors D ) %
- AreaRAE
- E-BAM Process

. Transformation
- In-Sity
- YSI +]=
(x| =]

- Horiba

- and more... Live File Processor Agent
Examples
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https://help.earthsoft.com/live-agent-file-processor-examples.htm
https://help.earthsoft.com/live-agent-file-processor-examples.htm

EQuIS Live - File Processor
Agent (FPA) kData Flow Via Live File PrncessurJ

Logger EIA / LFP

— L D

. . Q Ver;d:r T U

Upload data into EQuIS Live WS E D =
database tables Example File 3 - Vusitu

Location Properties

L] erer
F PA read S fl IeS L lion Name = MW-18D0,,,...
Location ID = ebe1bf1d-7172-41¢5-98db-ba2e52ec0d3s,,,.,.,

Latitude = 41.5716717239628 4,,....,,
Longitude = -71.2813762575388 @,,,,,

Uses RegEx (regular expressions)

Curation = 6.13:15:
Readings = 1888,........

to select data

Instrument Properties,......
Device Model = Aqua TROLL 600,,,,,,,,.

Run the agent manually in EQuIS

I._.og. Properties,,.......

Professional (desktop app) or

Log File Mumber = 1,,,,,..
Log ID = ab8d7c1c-85fd-4724-b817-f67533242114,,,,,...,

automatically as an EIA (EQuIS

. Crate Time Actual Conductivity (s2S/cm) (537820),Specific Conductivity (225/cm) (537820),pH (pH) (598177),pH mV {mV)
I nfo rI I I atl O n Ag e n t) (598177),0RP (mV) (598177),RDO Concentration (mg/L) (648451),RDO Saturation (%65at) (548451}, Temperature (aC)
(513188) Battery Capacity (%) (513188)
5/13/19 19:00:00.000,1301.343,1647.842,6.371077 40.23552,87.36451,6.538359,76.58764,13.990858,99
5/20/19 8:10:02.000,2175.703,2755.845,6.305352,43.84995,214.1627,6.392605,75.13709,13.97536,97




EQuIS Live -
Transformation
Agents

e
P1IW-028 FlowTransmitters  -0.08 008 | -008 | PressureTrans 3279  -16.93

h e a d P1IW-048 FlowTransmitters 000 000 | 000 |

P1IW-06B FlowTransmitters 078 0.00 0.00

Aggregate high
freq u e n Cy d ata Parameter ® FlowTransmitters Parameter @ PressurcTrans

Copy data to other
EQuIS tables

Data correction/
calibration

Max Value (GPM)
Max Value (GPM)
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. EQuStve-lveTable i
EQuIS Live -

Refresh Interval Date/Time Format
R rt - 1 min 0 sec YYYY-MM-DD / HH:mmiss
e po I n g Columns «
Series User Defined Min Userll.‘)::lned Date - Logger Date (UTC) Age Value Change
Reports can be run in et 00 (UTCy | osovgp | 4TOMSI | ST voon
p Depth to Water 2023-01-1 2023-02-01 AmELEET 6004 4 001

(ft) 23:00:00 (UTC-6) 05:00:00

EQuIS Professional or
set up in EQuIS

Enterprise ve———-
PowerBl dashboards

can connect to EQuIS 5 e P |
Live data and provide - R ron Lnsizez | 1o o | =
a more robust
visualization

Frequency = Calculation Filter

Custom queries can
help |dent|fy data gaps 21Nov  28.Nov  5.bec  12.Dec  19.0ec  26.Dec  2)m  9jan  16jam  23Jen  30jan

or invalid data points e




Power BI™ — Data Sources

Excel

EQuIS

Oracle

Salesforc
e Reports

SQL
Server

Sharepoi
nt

m From these sources, a data model
between different data streams can be
created to prepare data and visuals In
Power Bl.

m Data can be easily transformed and
manipulated through use of Power
Query, Power Pivot.

m In addition to source data, manipulated
data sources can be reloaded and
added to the data model to be used in
visualizations.
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L
SQL Server/EQUIS Live

m EQuIS file processing

m Python code used to generate
summative excel files

ECwdS Live: File Processor | =t_report  st_report_use

T-H-%x QOO L[ ~E® .

— ) Parameter Files for this report: Plone available] v | User Reports: Hone Available) 21>k
F"”&rF?i SR <= Data In-Situ-5 Select ane or more st_config.config_keys and oblect_types; config_section = Live. FilgFrocessor.
UPDATE existing values? config config_key v ohject_ ype

w

Details to be included in report output: info

config_section : config_key object_type object_wvalue string_wvalue guid
Live.Fil eProcessor WstemData In-Situ-5 locationParamCodeHead erLinesRegedGroups ~(# Data Collection)[ :,=]"(?'a'[~]*)
Live.FileProcessar wystemData In-Situ-5 dateTimeColumnH eadeReqex ~\s*(Timestamp)
Live.FileProcessor SystemData In-5itu-5 folderWatcherPath C:\Users\raurr\OneDrive - COM Smith\Documents\Project: LiveFleProcessor
Live.FileProcessor SystemData In-Situ-5 headerLinesRege ~\s*(Timestamp)

Live.FileProcessor SystemData In-Situ-5 loggerCodeHeaderLinesRegeGroups ~(# HMI Device)[ :,=1*(FaT™]1*")

Live.FileProcessor wstemData In-Situ-5 seriesNameColumnHead eRegedGroups (Za" s A0\ OO0 3OS IR TV

Live.FileProcessor WystemData In-Situ-5 archiveFilePath C:\Users\raurr\OneDrive - COM Smith\Documents\Project ArchiveRleProcessor
Live.FileProessor wstemData In-Situ-5 archiveFileMame {fileNameWithoutBxtension}-{Now:yyyyMMddHHmm}-LOAD D {fileBdension}




Let’s See it in Action





—
Key Takeaways

Plenty of time and
resources can be
saved by
Implementing
Interactive data

visualizations with
data quality control
features built-in

Increased dosing
time of substrate
aids in reducing

CVOCs though

caution should be

taken so that fouling
of the system
pipelines/wells do
not hinder system
performance

Having two
dimensional visuals
readily available
allows for
iImplementation of
technologies that
can greatly improve
system performance
such as flow
controlling devices
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Thank you!

To learn more, contact:

Claudia Rohr
CDM Smith
RohrCY@cdmsmith.com




