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Physical Setting




Buried Glacial Valley — Deltaic Sediments
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WELL NUMBER 08-9
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Teiephone 677-785-8881

PROJECT NAME _Formes Raneo Faciity

PROJECT NUMBER 222303

PROJECT LOCATION _1001 Neverk Avenve Eizsbeth New Jersey

LOGGED BY _Rsigh Srmen
NoTES

DATE STARTED _828721 COMPLETED 5621 2atn HOLE SZE 5
DRILLING CONTRACTOR _Summit ‘GROUND WATER LEVELS:
DRILLING METHOD _Sarvo Driling. AT TIME OF DRILLING 1825 %/ Elev 8.1 %

CHECKED BY _Righ Simon AFTERDRILLNG =
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Site History




Historical Operations & TCE Concentrations

-Metal Plating

1
DRAIN No.+

- Historical DNAPL - .
at MW-11 - / =
STCE = S
2,800,000 ug/L pits .
sumps, T
trenches,

drains

_— REMOVED 10,000 GALLON
FUEL OIL UST (1992)

| = LIMIT OF TANK EXCAVATION

AT T
vty
—CLOSED IN PLACE
2000 GALLON
FUEL QiL UST (1992)

~E N D:
~——MONITORING WELL LOCATION

LOADING DOCK

—TCE CONCENTRATION (ug/1) o CONCRETE LOADING PAD

= MNOT SAMPLED DUE TO PRESENCE
OF FREE PRODUCT OR DELETIOM
BY NJDEPE.

1993

NUMBERS IN ( ) REPRESENT DEPTH IHIDODLE COURTYARD
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Remediation History




Thermal Remediation 2017-2018

->19,900 lbs of
VOCs removed

- Post-
Remediation:;
1(:6%8put7|_ *f_f = ..ormde_ér-‘;»_Plts and*Sumps,_
(September e i~ L—" ‘_

2019) ==y =]

-Daughter
products :
10,000 —
100,000 ug/L

.. Courtyard
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June 2022: In-Situ Bioremediation / Chemical
Reduction

->Provect-IR ———— e ——
» Fermentable organic compounds / el S o - femme w2 p
+ micro-scale ZVI 4 ? L, . .8
- Approximately 50,000 pounds L YR b

P210 p212 IP214 IP216

-25% to 30% slurry ® 3 o ¢ e e o
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Current Conditions




Former Source Area Groundwater COCs Above
GWQS - March 2023

Sample/Screen Dup. Date Matrix Parameter Group  Result Type  Paramester Result tet,
Sample/Screen Dup. Date Matrix Parameter Group  Result Type  Parameter Result txt.
DB-01(51-81) N 3/22/2023 GROUND WATER VOCs A Trichloroethene 58,9 . _
MW-9RD (30-35) N 3/21/2023 GROUND WATER VOCs A Trichlorogthene 5.7 MW-19(15-20) N  3/22/2023 GROUND WATER ' VOCs A Vinyl chloride (22200
MW-35D (30-35) Y  3/22/2023 GROUND WATER VOCs A Trichlorogthene 2. MW-36D (27-32) N 3/22/2023 GROUND WATER VOCs A Vinyl chloride 4260
MW-35D(30-35) N 3/22/2023 GROUNDWATER VOCs A Trichlorosthene 2.6 MW-9RD (30-35) N 3/21/2023 GROUND WATER VOCs A Vinyl chlorice 72250
MW-06(15-30) N  3/21/2023 GROUND WATER VOCs A Trichloroethene |22 b sEGR S L Dl e FERE L B R = Vinyl chioride JS68
MW-06(15-30) Y  3/21/2023 GROUNDWATER VOCs A Trichloroethene | 1.8 MW-06(15-30) Y  3/21/2023 GROUND WATER | VOCs A Vinyl chioride g
MW-35D (30-35) Y  3/22/2023 GROUND WATER VOCs A Vinyl chloride 517
MW-35D (30-35) N 3/22/2023 GROUND WATER VOCs A Vinyl chloride 490
, MW-24 (10-25) N  3/21/2023 GROUND WATER VOCs A Vinyl chloride 13
Sample/Screen Dup. Date Matrix Parameter Group Result Type  Parameter Result txt. i )
MW-25R(30-35) N  3/22/2023 GROUND WATER VOCs A vinyl chloride |69
MW-19 (15 - 20) 3/22/2023 GROUND WATER VOCs A cis-1,2-Dichloroethene | 113000 MW-35S(15-20) N 3/21/2023 GROUNDWATER VOC A vinyl chloride |16

cis-1,2-Dichloroethene 2070
cis-1,2-Dichloroethene | 556
cis-1,2-Dichloroethene 529
cis-1,2-Dichloroethens 192
cis-1,2-Dichloroethene | 184

M
MW-9RD (30-35) N 3/21/2023 GROUND WATER WOCs
MW-06 (15 - 30) N 3/21/2023 GROUND WATER VOCs
MW-06 (15 - 30) Y 3/21/2022 GROUND WATER VOCs
MW-350 (30-35) N 3/22/2023 GROUMND WATER VOCs
MW-350 (30-35) Y 3/22/2023 GROUND WATER WVOCs

f T = = i
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Long-Term Remedial Approach




Monitored Natural Attenuation

- Potential monitoring for 100
years

3.00E-03
=
S 2.50E-03
2.00E-03
1.50E-03
1.00E-03
5.00E-04
0.00E+00

1 L

Concentration (m

0 20 40 60 80 100 120

Vaarcs

— Total  Vadose-1 (4.925E+03)  GW-2 (0.000E+00)
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Data Collection & Analytics Tools




Building a Data Ecosystem

Data Collection Analysis / Reporting

Data Storage

SQL
Database

Lab EDDs




Data Collection: ESRI Field Maps
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Wells_to_Gauge_Feature: MW-23

Screen Top Depth: 15.00
Screen Bottom Depth: 30.00

PID Collection Form

DTW Collection Form

Directions @

]

- Field Ma

>< Water Level Gauging Form

Survey

Description content for the survey

Well Name *

What is the Monitering Irf
MW-23

Date *

taken?

measurement wa

=] Tuesday, March 7, 2023

Time

What was the time of measurement?

(D 10:38 AM

Accessible
Is the well accessible?

@ Yes

No

Artesian

Is the well artesian?

Yes
® No
LNAPL

Was an Interface Probe used & was LMAPL detected?

@® Gauged but not present

&

+ Surveyl123

ArcGIS Survey123 «  Mysurveys  Help

DTW Gauging Form /#

Overview  Design

6/1122-3/1123 Filter Report  Export~  Open in Map Viewer Formview @
»
p e
i ®o
£ °
3 . » K
= o - @ % .,
; " B
$ ®co
& 2
Mivia Fabrics & ae
H

nvensys Elizabeth DTW G

well Name

05-6-2

08-6-1

05-6-3

05-5-3

05-5-2

05-5-1

Date Time Accessible Artesian
Dec'5, 2022 12:30 Yes No
Dec 5, 2022 12:30 Yes Yes
Dec 5, 2022 12:30 Yes No
Dec 5, 2022 12:10 Yes Ne
Dec 5, 2022 12:08 Yes No
Dec 5, 2022 12:06 Yes No

Ralph~

Collaborate

Analyze ( Data ) Settings

103/103

2

(-]
LNAPL Depth to LNAPL Ground Water Depth
Gauged but not Present 0.32
present
Gauged but not Present 0.41
present
Gauged but not Present 3.8
present
Gauged but not Present 3.74
present
Gauged but not Present 3.85
present

@ Woodard & Curran

Improvement
Reduce lost time
Improve data quality

Save 2-3 hour summarizing data




Data Collection: MS Power Apps Low Flow
Groundwater Sampling Form

Low Flow

Create New

Parameter Sampling

Upload Data

Weather

Weather Info 36 °F Sunny

Project

Project # / Name Site

Low Flow Sampling

% Woodard s Curran

3/1/2023 @

Well info
Monitor Well ID
Well Permit #
Well Diameter
Well Depth

Screened/Open Interval

sample Info
sample ID

Duplicate Sample ID

= ==

Well ID

S|
ODO0O000O00=--=-

Sample / Well

Headspace Readings

Orbis - MW-7

Equipment:  pID
2600060487
° Background
145 Beneath Outer Cap
2 Beneath Inner Cap

Well Measurements
Orbis - MW-7 Pump Intake Depth

Depth to Water Before Purmp

Specific Redox Dissolved

PH Conductivity Potential Oxygen Turbidity
(pt units) " o .

8 500 10 ] 200
75 400 8 6 150
74 380 5 5 100
7.2 370 1 3 %0

& 360 2 20
6.9 350 10 1 70

units:

Low Flow Parameter Collection

Temperature

Submit Data

3/1/2023 @

Add any additional information below in the Notes section and when finished, please sign to confirm (use your finger or a
compatible pen tool) and then click 'Submit’ to log your record.

Notes:

Please sign here & Signature Required

% Woodard * Curran

Improvement

Improve data quality

Increase field productivity
Save ~4 hrs summarizing data




Data Storage: SQL Database

C -»Coordinates

w -Construction
N— »Samples
—SQL Rt

- Standards

-Groundwater Gauging

- Low Flow Groundwater

Parameters Improvement

Improve data quality
Enable advanced data collection/reporting tools
Save~4 hrs data management

@ Woodard & Curran



Analysis / Reporting: Power Bl

Power Bl DART Portal Welcome Page ~ Q  Search a] L 4 ?

€ [ File ~ @ Share v |« Export v & ChatinTeams ©Q Getinsights (g Subscribe to report - A~ 0O~ G B

- A
Welcome to the DART Portal

Welcome Page Woodard
Review Data &Curran
Review Standards Mgatlﬂ Contents
Contact DART - Use the navigation buttons to the left to navigate the portal. - Review Data Section - provides access to project data
- The navigation pane may be closed by clicking the left arrows near --Investigation Summary Dashboard - provides summaries
the top of the screen. % of sampling locations, well construction, and analytical results
-If viewing in Teams, you can create multiple copies of the portal by --GW Trends - performs Mann-Kendall analysis of
clicking the down arrow next to the DART Portal tab and clicking groundwater concentration trends summarized multiple ways
"Pop out tab". - Review Standards - provides access to regulatory standards
- Contact DART - links to forms where you can let us know about
DART Portal issues with the portal, request support, let us know what you
think, provide suggestions, and get information about adding
© Pop outtab | your project to DART.
@ Cratinfeams O JRSEEREES Projects Served

The projects listed below are currently served through DART, to
add your project data, contact us!

% Woodard &Curran



Mann-Kendall Summary of
Results

&nalysis Type iy
Site / Area Mame Well cis-1,2-Dichloroethene  Trichlorosthene  Winyl chleoride
DB-01 (51 - 61) Stable ‘Decreasing ND
DB-30RX1(65-70) | ND ‘Decreasing ND
DB-30RX2 (95 - 100) | ND Decreasing D
DB-30RX3 (110 - 115) | ND ‘Decreasing D
DB-30RX4 (130 - 135) | ND Decreasing D

DB-31RX1(57-67) | iDecreasing | No Trend ND

DB-31RX2 (73 - ¥8) MND Stable ND
DB-31RX32 (102 - 107) | MND ND
DB-31RX4 (130 - 135) | No Trend No Trend ND

MW-06 (15 - 30)

MW-11R {10 - 15)

MW-19 (15 - 200 Fotentially Decreasing
MW-22 (20 - 40) MDD MND MND
MW-23 (15 - 30) M NS NS
MW-24 (10 - 25)
MW-25R (30 - 35)
MW-3350 (30 - 35)
MW-355 (15 - 20)
MW-360 (27 - 32)
MW-37D (25 - 30}
MW-GRD {20 - 33)
MW-3RS (20 - 25)




Mann-Kendall Summary of
Results

&nalysis Type iy
Site / Area Mame Well cis-1,2-Dichloroethene  Trichlorosthene  Winyl chleoride
DB-01 (51 - 61) Stable ‘Decreasing ND
DB-30RX1(65-70) | ND ‘Decreasing ND
->Not enOugh data for DB-30RX2 (85 - 100} | ND ‘Decreasing D
; : DB-30RX3 (110 - 115) | ND ‘Decreasing D
determination DB-30RX4 (130 - 135) | ND Decreasing D

DB-31RX1(57-67) | iDecreasing | No Trend ND

DBE-31RX2 (72 - 78) MD Stable MND
DBE-31RX3 (102 - 107) | ND MND
DB-31RX4 (1230 - 135) | Mo Trend Mo Trend MND
MW-06 (15 - 30)

MW-11R {10 - 15)

MW-19 (15 - 200 Fotentially Decreasing

MW-22 (20 - 40) MDD MND MND

Stable

Mo Trend
Mo Trend
Mo Trend

MW-24 (10 - 25)
MW-25R (30 - 35)
MW-35D (30 - 35)
MW-355 (15 - 20)
MW-36D (27 - 32)
ALt Y v et
MW-9RD (30 - 35)
MW-9RS (20 - 25)

@ Woodard & Curran
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Mann-Kendall Summary of
Results

&nalysis Type iy
Site / Area Mame Well cis-1,2-Dichloroethene  Trichlorosthene  Winyl chleoride

DB-01 (51 - &1) Stable
DB-30RX1 (65 - 70)

—)SGVEI’al SUcCcess Stories DB-30RX2 (85 - 100)
» decreased to below standard

DB-31RX1 (57 - &7)

DB-31RX2 (73 - ¥8)
DB TR (T2 =107
=B HREE30—13 5
MW-06 (15 - 307

MW-19 (15 - 200 Fotentially Decreasing
et=22-{30—40) e D D

— e 5 i P
MW-24 (10 - 25) Stable
MW-25R (30 - 35) Mo Trend
MW-3350 (30 - 35) Mo Trend
MW-355 (15 - 20) Mo Trend

MW-36D (27 - 32) ND

e s s -
MW-9RD (30 - 35) | No Trend 'Decreasing | NoTrend
m—h— - N o Trend




MW-11R

@ Parameter Group Parameter Lacation Tp., Well Tp., Abandon... Parameter AMK Result S COV # of Detections P Stan. Devw. ~
Al V' Multiple selections ~ Al « |cis-1,2-Dichloroethene Decreasing -45 1.16 8 1.00 12.85
| Trichloroethene Decreasing -30 076 5 0.99 12.85
Result Type Site/Area Sample/Screen [ Vinyl chloride Decreasing -26 0.97 9 097 1285
All « 1001 Newark Ave. v MW-11R (10 - 15) s Ethane NoTrend 36 1.71 5 1.00 12.85
Ethene NoTrend 19 0.90 6 0.92 12.85 ”
Filtered Iron NoTrend 32 0.87 10 1.00 11.18

Groundwater Concentration Trend Graph
O 100.0 Parameter

@ cis-1,2-Dichloroethene

@ Trichloroethene

Vinyl chloride

Concentration

Jan 2020 Jan 2021 Jan 2022 Jan 2023




Mann-Kendall Summary of
Results

&nalysis Type iy
Site / Area Mame Well cis-1,2-Dichloroethene  Trichlorosthene  Winyl chleoride

-Several success stories DB-202 (55— 100)—]
» ND, or decreasing, or stable

DB-31RX1 (57 - &7)

LFETa TRAS [T ™ T )

—BE T35 Frermt e bt
L E~{BL™ ] L] L) I | =

MW-19 (15 - 20)
e — — —
R uc e o
P2 L ITU = 2a)
MW-25R (30 - 35)
MW-35D (30 - 35)
MW-358 (15 - 20)

Fotentially Decreasing

N

P e TE T e s e
MW-9RD (30 - 35) | No Trend Decreasing
= = ey o Tremd
@ Woodard & Curran




MW-36D
- All decreasing or ND

@ Parameter Group Paramatar Location Tp., Well Tp., Abandaon... Parameter AMIK Result S COV # of Detections P Stan. Dev. A
Al Vv Multiple selections ~ Al « |cis-1,2-Dichloroethene Decreasing -45 1.24 11 1.00 12.85
IVinyI chloride Decreasing -29 0.72 11 0.99 12.85
Result Type Site/Area Sample/Screen | Trichloroethene ND  -33 1.83 1 0.99 12.85
Al « 1001 Newark Ave. v MW-36D (27 - 32) s Ethane NoTrend 32 1.27 11 0.99 12.85
Ethene NoTrend 19 0.60 1 0.92 12.85 iy
Filtered Iron NoTrend 22 1.40 8 0.97 11.18

Groundwater Concentration Trend Graph

O 1,000,000 Parameter

@ cis-1,2-Dichloroethene

@ Trichloroethene

100,000 *\\\‘.’_’ vinyl chloride

Concentration
(=]
[==]
f==]

h BN L\

Jan 202 Jan 2021 Jan 202 Jan 2023

Date




Mann-Kendall Summary of
Results

&nalysis Type iy
Site / Area Mame Well cis-1,2-Dichloroethene  Trichlorosthene  Winyl chleoride
—B -t e
. . —E e e <
-Other information may support —DB-30R-O5— 06— 45
— e e S o
M NA B i ) v o e i P i
DB-31RX1 (57 - 67) MND
B a= acr=
Lo Al IV ™ TUT ] INLS LY
—E R —fres e

MW-19 (15 - 20
et -2 50—t HE e e
L - p— Pt fotr

VIV 25 LIV ™ Lal

Fotentially Decreasing




MW-25R

@ Parameter Group Parameter Location Tp., Well Tp., Abandon... Parameter AI'\/‘II( Result S (COV # of Detections p Stan. Devw. A
All v Multiple selections ~ Al ~s  cis-1,2-Dichloroethene Decreasing -39 1.00 10 1.00 11.18
Trichloroethene Decreasing -32 1.37 6 1.00 11.18
Result Type SitefArea Sample/Screen Ethane NoTrend 39 141 10 100 1118
All « 1001 Newark Ave. v MW-25R (30 - 35) ~  Ethene No Trend 5 1.51 9 0.64 11.18

Filtered Iron No Trend 23 0.51 10 0.98 11.18 iy
Vinyl chloride No Trend 3 092 10 0.57 11.18

Groundwater Concentration Trend Graph
O 10,000.0 i Parameter

. ___-________'_'—'—".-.._ . )
@ cis-1,2-Dichlorosthene
@ Ethane
W @ ¢Ethene
1,0000 - ~ Filtered Iron
= e @ Trichloroethene
\\./ / \\\ \‘ Vinyl chloride
100.0
kS
:
(%)
o / / \-\
Increase In 3
ethane : /‘)'
: \(
O B Jan 2020 Jan 2021 Jan 2022 | Jan 2023

e Recent Decrease




Mann-Kendall Summary of
Results

&nalysis Type iy
Site / Area Mame Well cis-1,2-Dichloroethene  Trichlorosthene  Winyl chleoride
—B -t e
. —E e e e
—-Locations that need to be e some o5 o0 | o
Watched —SB2 R HE
B i ) v o e i P i

—BE—

LFETa TRAS [T ™ T )

Bl = Bk = T
L == e L) =T L=y ] INLS
B LA~ 4 =l LA Bl Ml
TRy = |1 =iy L= = )

VA R LY g b )




MW-19

@ Parameter Group Parameter Lacation Tp., Well Tp., Abandon... Parameter R MK Result S COV # of Detections p Stan. Dev. A
Al v Multiple selections ~ Al «  Trichloroethene Decreasing -32 115 5 0.99 12.85
Ethane No Trend 21 043 11 0.94 12.85
Result Type Site/Area Sample/Screen Filtered Iron No Trend 29 047 10 0.99 11.18
Al v 1001 Newark Ave. N MW-10 [15 _ 20} N Vinyl chloride No Trend 15 0.27 11 0.86 12.85
cis-1,2-Dichloroethene  Potentially Decreasing -21 033 11 0.94 12.85 »
Ethene Stable -7 0.56 11 0.68 12.85

Groundwater Concentration Trend Graph
O 1,000,000 Parameter

@ dis-1,2-Dichloroethene

@ Ethane
@Ethene

_— Filtered Iron

@ Trichloroethene

Vinyl chloride

tration

Concen

UK

Jan 2020 Jul 2020 Jan 2021 Jul 2021 Jan 2022 Jul 2022 Jan 2023
Drate




Summary

-Lessons learned
» Data analysis & reporting tools — incredibly powerful!
» Data collection tools — more difficult to implement & link to database

->Next steps
» Improve automated workflows for data collection & database imports

» Add dashboard tools for analytics
» Molar concentrations
» Summaries: COCs list, # of detections per compound, etc.

» Improved summary table workflows
» Increase database standardization

% Woodard & Curran
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Thank Youl!

Ralph Simon
rsimon@woodardcurran.com




