S TRC

Adaptive Recirculation System Design for
ISCR Cycling of Metal Plating Releases

Connor Luther, PE; Brendan Lazar, PE; Eric Baumgarten, LSRP;
Nidal Rabah, PhD, PE, LSRP

(TRC Environmental Corporation)

June 3, 2024, 3:05 PM FOLLOWING

Session H1: In-Situ Technologies: Lessons Learned [ DO’NG ]

Battelle 2024 Chlorinated Conference
LEADING

1



Presentation
Outline

5 TRC

A Look at the Site

Pre-Design Investigation
System Design and Installation
Operation and Monitoring

Lessons Learned and Best Practices



® Taronto

Area is home

of baseball
rubbing mud,
used to give
pitchers better
grip on baseballs

T ]

AQUIFERS AND CONFINING UNITS MAP
OF NEW JERSEY

RANKING VALUES FOR AQUIFERS
AND CONFINING UNITS

Acuders o Mew leasey ean be ranked on thei
ahdity to yeld groundwater to high-capacity wells.
Thvese welts include watersupply, imgaticn, and
imdustnal-supply  wells  sited and tested for
mammum yeedd, Each aguifer or confiming unt is
as@gned-a rank based on s median peld  Moe
than one ranking valuz ndicates thal well-yisld
data were anahyzed for several [nhadgies within a
map unit and well yields m:jr wary consaderably
i 1 Bithodoighe and stnictural afluencess,

[ .._.!B,BW Rouifers __Surfigial Aguifers |
ok | Aequitar | Well Vield | Yield | Aquiter | Well Vigld
Rank | Lanlofry | (gprmh | Rank | Litholo, (gpnmh

A - 500 E
B-A <250
Al | 251 1o 500

ca |

= ,,i.'-‘_f., .

251 1o 500

10T so0| D 25 to 100

iwast| E

'a“!'}_i}

2510100

WiiE -

m

. Eo— - o
Diepartrment of Emiironmental Prolsction ] o 3 L
MEW JERSEY GEOLDGICAL AND WATER SURVEY | 1
016 Scale 1:1, 000,000

Ty,

=
=
=

Sources: Google Earth
https://www.nj.gov/dep/nigs/NJMaps.pdf
https://6abc.com/new-jersey-lena-blackburne-baseball-rubbing-mud-what-do-pitchers-put-on-

baseballs/12665114/

Site
Location



https://www.nj.gov/dep/njgs/NJMaps.pdf

BT Potomac-Raritan-Magothy Aquifer
A eaune VINCENTOWN A
| Geology &
Hydrogeology
Fine to Medium Sand with
lenses of silt and clay
DTW = 10-12 ft bgs
K = 2-20 ft/day
i =0.0025
EXPLANATION
- v, = 20-30 ft/day
CONFINING UNIT
Not to scale




% TRC
Site History

* Site developed in the 1960s

* Performed mechanical and electroplating for roto
cylinders

* Process uses chromium, copper, and nickel
* ISRA triggered in 2005
* Remedial Investigation performed 2009-2019

* |dentified soil and groundwater impacts

s

Example of roto cylinders at work

Source:
https://www.reddit.com/r/mechanical_gifs/comment
s/9prvck/rotogravure printing_process/ >




Subsurface Impacts

* Chromic acid & metals from historic metal plating
* Vadose Soil: Cr(VI) (2,700 mg/kg)

e Saturated Soil: Cr(VI) (1,000 mg/kg)

* GW: Cr(VI) (50-800); Cu (2-160); Ni (0.1-12) mg/L
* Plume extends >1,000 ft and dives to 60 ft bgs

Total_Chromium |

* Challenges
— Heterogenous subsurface |
— Highly acidic gw and soil oo |
— Oxidizing environment o e T
— Active facility g Mm?ei'g;’;iﬁs‘ﬁ?a}-a°fng;;;:j;’-g;;pggfggﬁ’?g% Data_,
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Pre-Design Activities

* Hydraulic profiling

* Treatability study

— Batch tests &
column study

— Reagents

= Calcium Polysulfide
(CaSx or CPS), Ferrous
sulfate w/ Magnesium
hydroxide, Ferrous
sulfide (FeS)




Pilot Tests V' 4

* Performed in 2 phases
—Unsaturated & Saturated e conmn

SOLENDIE VALVE
[DETAIL WOT SHOWN) =

* Lessons learned
—Safety measures to avoid floating the slab
—More effective remediation of deeper horizons required o
—CPS is most effective reagent
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Step-drawdown test

Baseline WLM

Constant rate pumping test
Tracer injection and monitoring

Recovery monitoring
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Pumping and Tracer Test

Capture Zone Width Calculation

i 0.002 fi/ft
T 1500 ft2/d
a 28875 ft3/d
¥ e 4B1.25 ft
| - 240625 ft
Xg -153.2643 ft

natural gradient calculated from RIR GWE map
avg T
15 gpm

Capture Zone Width Calculation, One Extraction Well
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— PLOT DATE: April 30, 2021 - 2
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EQUALIZATION
TANK

| Extraction Well
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Full Scale Operations 2 TRC

Extraction w/ VFD pumps to adjust flow rates
Injection using AOD pump w/ comp. air supplied by facility

Totalizer monitoring for both injection and extraction
Datalogging with PLC

Injections Over Time
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Geochemical Response g

Eh vs pH for Wells Sampled June 2016
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MW-5S Historic Chromium Trends

IW-3D Historic Chromium Trends
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Lessons Learned: Safety

* Spills
— Berm installed around system tanks ‘ ‘
— Gradations added to chem tank
— Pressure test lines prior to starting system operations

° Emergency shut off on PLC controller

* H2S sensor installed near chem tank and
personal monitor for staff

* Awareness training for facility staff




Lessons Learned: Site Features ‘) TRC

° Varying groundwater concentrations
— Alternative dilution water needed for plume edges
* Area constraints due to working in active facility

— Walk the site with the driller to make sure they
can access where you want to put a well

— Good relationship with client goes a long way

* Subsurface highly heterogeneous i
— Variable flow rates from well to well M 4 © &
— VFDs on extraction well pumps to adjust flow rates
— Ball valves on injection lines

— More discrete screen intervals for certain horizons in
source area
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Lessons Learned: Operations

* Scaling
— Pressure gauges on inj. side upgraded to have diaphragm seals
o — Totalizers needed to be cleaned periodically

_vourace [ — Injection wells needed to be redeveloped

208 VOLTS

3

— Increasing dosing in later phases reduced scaling

* Telemetry System

— Confidence in remote operations improved after improved safety

* Upgraded from float to a transducer in PMW

19




How do you EAT an ELEPHANT?

=

BITE #= TIME.

HOW MUCH YOU LEARN

FROM
MISTAKES

FROM
PRACTICE

FROM
THEORY

Biggest Lesson Learned

Take it one step at a time
Take the time to properly perform PDI
More digestible for the client

Constantly improving on lessons learned

< TRC
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