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Why were PCBs used at
the BICC Site?
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Polychlorinated Biphenyls (PCBs)

PCBs — Organic Chlorine Compound

USEPA Persistent Organic Pollutants (POPs)

Present in the Dielectric Fluid for BICC High Voltage Cables
Hydrophobic

moow®p

Resistant to Temperature Change, Acids, Bases, Oxidation,
Hydrolysis
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PCBs and the BICC Slte

Waterfront Facility for Shipping Purposes
Research Facility (EPRI Building)
Historical Fill Placement to Expand Shoreline

S0 w >

Wire and Cable Manufacturing Facility

Paper-Insulated, Lead-Jacketed Cables
Rubber Jacketed Cables
Armored Submarine Cables

E. Floor Drains discharged to the Hudson River
F. Commercial Rail Siding for Delivery & Shipments
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BICC Site Operations

A. S.S. Hepworth & Company

Sugar machinery and tools manufacturer 1886 to 1890.

gettyimages | 25

B. India Rubber Percha Insulating Company sc s Pl
Wire and cable manufacturer 1890 to 1915

C. Habirshaw Wire Company

Fabricated paper-insulated, lead-jacketed cables, rubber-insulated and jacketed cables, and armored
submarine cable 1915 to 1930.

D. Phelps Dodge

Fabricated paper-insulated, lead-jacketed cables, rubber-insulated and jacketed cables, and armored
submarine cable 1930-1960’s

Polyethylene and ethylene propylene rubber cables 1960’s to 1984

Source of PCB Contamination

E. Cablec/BICC Cables Corporation

Manufactured same products as Phelps Dodge 1984 to 1996
Site closure in 1996
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Project Stakeholders

Former Remediation Team, Responsible Party & Engineer
BCP Volunteer » SO ) :
NYSDEC DERand F& W |
USEPA

Responsible Party
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BICC Site Impacts )

A.Groundwater
* VOCs

B. Soil
* PCBs
e Lead

C. Sediment
* PCBs
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Remedial Actions — 2005 ROD

Building Demolition

Upland Hot Spot Excavation
Asphalt Cover System
Sediment Excavation & Backfill

moow®p

Engineering Controls

A. Waterfront Stabilization Measures
B. Pavement Cover System

C. Soil Cover System

D. Sediment Cover System

F. July 2014 ROD Amendment,
OU-1 and OU-2
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Hudson River

Sediment
Remediation
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Hudson River Sediment Remediation

A. Operable Unit# 1
B. Operable Unit # 2

C. Dredge Certification Units (DCU)
e DCUAreas|, I, IV, and V TR I

R
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 DCU Area ll (2A, 2B, & 2C)
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Hudson River Sediment Remediation

A. Open Water Areas, OU-1
B. Under Building Area, Ou-2

08/02/2012
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OU-2 Sediment Remedlatlon Footprmt

A. 16,000 Square Feet DCU Area | .‘-3| i i
2B Impacted Sediment (at e -
Depth) Footprint

B. 24,500 Square Foot Multi-
Layer SCS Footprint

C. Minimum 5-Foot-Wide SCS
Footprint Extension

D. 4,500 Cubic Yards of PCB
Impacted Sediment

€ _DCH JUNE 10, 2020
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Conceptual Site Model

PCB Impacted Sediment Remediation Engineering Control

A. ROD Design Requirements
B. 50 % (1.5 Safety Factor)

C. SCS Integrity

* Wave Energy
e Current Velocity

D. Access Constraints under
EPRI Building
E. Risk Based Science

JUNE 10, 2020
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How extensive g
Was your

4 Category I projects
5. | @ Category Il projects
1 o Category IV projects

105~ | Data from real-world projects

AnnuaL ProBaBiLITY OF FAILURE

Alternatives -
Analysis?
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. .
Sediment Remedlatlon Alternatlves

Analysis

A. Four Separate Sediment
Remediation Alternatives Analysis

B. Six Dredge Attempts
(Unsuccessful)

C. 5 Attempts — 97 Cubic Yards
D. 6% Attempt — 57 Cubic Yards
E. NYSDEC Approved Dredge Abort

Criteria
F. Technical Impracticability (Tl) A
DEte rmination Photograph 1: Sediment and Debris removed from Strainer Box

(10/9/2013)

DCH JUNE 10, 2020

na d Construction Issues at Haza dousWaste



OU-2 Sediment Remediation

Alternatives Analysis

A. Dredge Excavation from the Floor of the EPRI Building
* Select Demolition of Two Way Slab
* Limited Geometry and No Access
* Telescoping Arm Excavators
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OU-2 Sediment Remediation
Alternatives Analysis

B. Mini-Excavator Dredge

C. Hydraulic Dredge
 Vacuum Dredge
* Auger Dredge
* Pit-Hog Dredge
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OU-2 Sediment Remediation
Alternatives Analysis

D. Diver Assisted Dredge

E. Hybrid Dredge
Techniques

F. Robotic Dredge
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OU-2 Sediment Remediation:
Robotic Dredge

1. NYSDEC Approved
Abort Criteria: 100
Cubic Yards per Day
(24/7 Effort)

2. 22 Days - On Water

3. 18 Days -
Production Dredge

4. Only 57 Cubic Yards
of Dredge
Excavation

5. Less then Two 20’x
20’ Cells

SAME— ) O '@DCHW- .JUNE 10, 2020
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OU-2 Sediment Remediation:
Robotic Dredge

Photograph 2: Sediment located on Scancrawler after being Photograph 3: Rock stuck in the track of the Scancrawler - preventing
removed from the Hudson River (10/10/2013) movement of equipment (10/10/2013)

H)DCHWS JUNE 10, 2020
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Regulatory Framework

A. Regulatory Review and Decision
Process

B. Technical Justification Report
(TIR)

C. Sediment Cap Design Workplan

Photograph 13: Sediment located within the inside of the Scancrawler

I_{1O.|'21."2‘U13)
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OU-2 Sediment Remedlatlon Footprmt

A. 6 Dredge Attempts | Jl\ e S
o oA Ble e g
B. Multi-Layer Sediment Cap B T ah; et
1. Active Treatment & B "F
Containment Layer | % ' . —

2. Scour Protection
3. Armor Protection

1
e Stone Rip Rap l\
* Concrete Blocks 11 =
* Atrticulated Concrete Block | &
|
Mats |
* Concrete Armour Units Ill
C. In-Situ Stabilization of '

Impacted Sediment

JUNE 10, 2020
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What was
the HEC RAS
Model
controlling
factor: wave

energy or
velocity?
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Wave Energy & Current Velocity (WECV) Study

July 2014 OU-2 ROD Requirement
HEC-RAS Model

Multi-Layer SCS Integrity/Stability Review
Energies Acting on Multi-Layer SCS

SCS Settlement

Constructability

G MmO O W P>

Conclusions
A. Current Velocity
* SCS Scour Protection Layer
* TenCate GT500 Geotubes
B. Wave Energy
* Zone | SCS Armor Protection Layer
* Zone Il SCS Armor Protection Layer

@ SHDCHW JUNE 10, 2020

and Construction Issues at Hazardous Waste Sil




What is the
average Hudson
River velocity

in the Site area?
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Armor Protection (Wave Energy & Scour)

Stone Rip Rap & Concrete Blocks Concrete Armor Units

IR
DOAK
LN

I L ZND ROW OF A-JACKS USING SAME ALIGNMENT IN
DER TO CONSTRUCT MODULES. SUCCESSIVE ROWS ARE

CED TO ACHIEVE DESIRED MODULE DIMENSION (A5

= IFIED BY OWMER, INSTALLING COMTRACTOR OR

JUNE 10, 2020
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WECV Study — SCS Armor
Protection Layer
A. Current Velocity j .....
1. SCS Scour Protection Layer a4
2. TenCate GT500 Geotubes )<
B. Wave Energy , i y
1. Zone I SCS Armor Protection |
Layer -I“
2. Zone Il SCS Armor Protection o
Layer _j’ =
/

= gn and Construction Issues at Hazardous Waste Sites
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/one 1
(Shallow),

Less than

5 Feet of Water:
D.,=48 Inches

2@ SHDCHWS JUNE 10, 2020
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WECV Study — SCS Armor Protection Layer

1. Class V Rip Rap
2. Angular Stone Rip Rap (Variable D, Sizes)
3. 24-Inch-Long ConTech A-Jacks

£ : PERCENT FINER BY WEIGHT
22 g
# = “: D Do D s Dy
& Z*fé 2| 23 Weld, |do Wt |d, [do Wi |4, [do |wi [d, |do
o i = - = (bsdffiny [(in) |(Ibs) |(in) [{in) |(Ibs) [(in) [(in) |(lbs.)} |(in.) |{in.)
1 18 2.5 5 5 4 30 10 8 100 13 10 150 15 12
Il 18 1] 17 7 f 170 15 12 340 19 15 500 22 I8
1] 24 12 2 4 10 ) 460 21 (7] 920 26 21 1400 30 24
IV in 14 3 150 15 12| 1500 30 25| 3000 39 320 4500 47 36
v 48 17 4.8 370 20 16 3700 42 34 7400 51 43| 11,000 il 49

d, = gravel material do = angular rock riprap
Wt = weight in pounds
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Selected Remedy: Multi-Layer SCS

A. ROD Design Requirements
B. 50 % (1.5 Safety Factor)
C. Major Events

D. SCS Integrity
* Wave Energy
e  Current Velocity

E. Access Constraints under EPRI Building

F. Risk Based Science

G. Post-Remediation Monitoring Program
H. Post-EPRI Building Demolition Removal

RECORD OF DECISION

BICC Cables
Operable Unit Number 02: Hudson River Sediment
Remediation EPRI Building DCU 2B
State Superfund Project
Yonkers, Westchester County
Site No. 360051
July 2014

Prepared by
Division of Environmental Remediation
New York State Department of Environmental Conservation
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Selected Remedy: Multi-Layer SCS

Five Key Components:

1.

e wnN

Cushion Sand Layer
Active Treatment and Containment Layer

SCS Ballast Protection Layer “Funnel & Gate”-Like Technique
SCS Armor Protection Layer With NO Upwelling Ground Water

Habitat Mitigation Layer

flow induced throowgh sedwnent
B irnection of volimas from
OVErTANg Walar Coilrmn
irpfo sacmert!

e

higher-permeability .~
treatmeant gates
{include treatment —
reagents. microbes,
of athwer matenals)

ok B SCahe

“D CH i"'j' JUNE 10, 2020
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Active Treatment and Containment Layer

1. CETCO Organoclay Reactive Core Mat: 0.8 Ib/ft? of
Organoclay between two geotextiles

2. CETCO Granular Activated Carbon Reactive Core Mat:
0.4 Ib/ft2 of GAC between two geotextiles

3. Geotextiles provide:
a. Separation — no intermixing and reduced bio-intrusion
b. Reinforcement — tensile strength

4. Continuous and Overlapping Active Treatment and
Sediment Cap:

Successful Installations under Bridges/Piers and around Piles

5. Utica, New York Harbor Print PCB-Impacted Sediment

Remediation:
a. 11.2012 Project Completion
b. 7-Acre Site

c. Reactive Core Mat and Bulk Organoclay around Piles

S (SHDCHW JUNE 10, 2020
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Regulatory Decisions: Multi-Layer SCS

NYSDEC Project Remedial Action Plan (PRAP)
NYSDEC ROD for OU-2 Area

NYSDEC RAWP

USEPA Risk Based Approach Approval
NYSDEC Section 401 Water Quality Certificate
USACE Nationwide Permit # 38

NOAA NMFS — Habitat Mitigation

Fish Window Waiver Request

I 6 mMmMmOO ®® >

PERMIT COMPLIANCE CHECKLIST

E/"/l @EDCHWS JUNE 10, 2020
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Regulatory Decisions: Multi-Layer SCS

Dispute Resolution
A. BCP — 45 Day Review

Period for RAWP eroroSED Gomm\ EX'ST'NGmggELz,:’,'NLg\ -
. 000 & WX E'EVA'IE’LS FILTPERF!OIfSBSREIB_\ o
B. Actual Regulatory Review ~ ‘- \ ! .
0.0 \
at 4 Months to 8 Months = . e
9 0,500 '
C. Lead Agency % 5o
“Management” o sl
D. 2013/2014 - July 2014 | | | .
OU_Z ROD 0+00 VERT 1"=20"  1:00 o

00
HOR 17=20’ STATION (FT.) c

E. 2015 - Habitat Mitigation
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Multi-Layer SCS: Perimeter

ZONE 1 STANDARD DENSITY STACK ZONE | (WAYE AFFECED AREA) ZCNE Il {(WAVE UN-AFFESTED AREA)
(REFER TO DETALS J AND K}

EXISTING NON—-STRUCTURAL N SCS ARMOR PROTZCTION

CONTAINMENT BULKHEAD LAYER; CONTECH
24—INCH LONG A-JACKS
OR APPROVED EQUAL
(REFER TO CETAIL E ON

SK-09C)

/2" DIAMETER

STAINLESS STEEL
CABLE EUNDLE
(REFER TO CETALS G
AND K ON S(—DSC)

CETCO BULK CLAY APPLICATION FOR
SEDMENT COVER SYSTEM CONNECTION

WITH EXISTING NON-STRUCTURAL
CONTAINMENT 3ULKHEAD

12 MONBIAL THINESE — |

%
.:ﬁ:| = Nl === TE
__ EXISTING DCU AREA 23 =
PROPOSED LIMITED AND NYSDOT 1 OR SEDIMENT TC REMAIN
1A CONTROLLED BACKFILL PLACEMENT 4
TO ACHIEVE UNIFORM SUBGRADE FOR i ACTIVE TREATMENT AND
SEDIMENT COMVER SYSTEM CONTAINMENT LAYER (CETCO
__ BENTOMAT RZIACTIVE CORZ MATS
(RCMs). RCM_TC BE P_ACED IN
TENCATE MIRAFI GEOGRID BXG 11 \ e e, NDReRTH
LAYER IN BETWEEN GEOTUBES SOUTHI DIRECTIN)
2 LAYERS \
TENCATE MIRAFI GEOGID
SCS BALLAST BROTECTION LAYER BXe11

(TENCATE GT500 GEOTUBE WITH
THE 60-ML—THICK POL"UREA
COATING (1 LAYER IN PERIMETER
NORTH-SOUTH DIRECTON AND | =
LAYER IN EAST—EST DIRECTION)
(MF.))
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Multi-Layer SCS: Interior Section

SCS BALLAST EXTENSION
v

ACTIVE TREATMENT AREA 5' MIN =
. N . ]
H-PILE CLUSTER (TYF) ZOME | (WAVE AFFECTEC AREA) ZONE Il (WAVE UN—AFFECTED AREA) SYSTEM ARMOR
L — - - PROTECTION LAYER
(REFER TO DETAIS E
B B - AND H ON SK-09C
EXISTING NON-STRUCTURAL I AND 5K-09D
RESPEGTIVELY)

CONTAINMENT BULKHEAD — ZONE 1 STANDARD
R Scs_ ARMOR PROTECTON
DETAILS J AND K) _AYER;CONTECH 24—INCH

_ONG A—JACKS OR
AFPROVED EQUAL (REFER
TC DETAL E ON SK—D9C)

1/2" DIAVETER
STAINLESS STEEL
CABLE BUNDLE
{REFER 10 DETALS G
AND H ON SK-09C)

CETCO BULK CLAY APPLICATION FOR
SEDIMENT COVER SYSTEM CONNECTIOM

WITH EXISTING NON-STRUCTURAL ]
CONTAINMENT BULKHEAD 1

12" NOMINAL THICKNESS —/

PROPOSED LIMITED ANC NYSDOT 1 OR
1A CONTROLLED BACKFILL PLACEMENT ’

TO ACHIEVE UNIFORM SUBGRADE FOR
SEDMENT COVER SYSTEM

XSTING DCU AREA 28 o |
SEDIMENT TO REMAIN

NS

TENCATE MIRAFl GZOGRIC
BXG

2 LAYERS
11
5CS BALLAST PROTECTION LAYER -
(TENCATE GT500 SEOTUBE WITH ACTIVE TREATMEN™ AND
THE 60—MIL-THICK POLYUREA | gg%mﬂa& kc‘{é g%earzco
COATING (1 LAYER IN INTERIOR
K MATS {R2Ms). RCM TO BE
NORTH-SOUTH DIRECTICN AND 1 MATS (o), ROl T
(Tre) DIRECTION AND NORTH SOUTH
) DIRECTION)

TENCATE MIRAFI GEOGRID BXG 11
LAYER IN BETWEEN GEOTUBES

LAYER IN EAST-WEST DIRECTION)

PRCPOSED MULTI-LAYER SEDIMENT COVER SYSTZM DETAIL (TYP.)
A )or o soace

JUNE 10, 2020




How Important
IS your
Contingency
Plan?

@DCHW JUNE 10, 2020
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@ jLSF;I-FgCRi.!\%JQIELTR&CKS Q Yonkers, Westchester County, New York, USA
MATCHING STORMS SORTED BY CATEGORY v PRESSURE v YEARv _, SEARCH DISTANCE v MORE ~ _zf
aE— . ) | /
3 Intensity (Low) r /
TROPICAL STORM
o o g DORIA 1971
I I I StO rI Ca Aug 20,7971 to Aug 29,1971
EXTRATROPICAL
! UNNAMED 1924
Sep 27,1924 to Oct 01,1924
u I I I a I l HURRICANE
C e ’ IRENE 2011
Aug 21, 201 to Aug 30, 201

Mount Vernon

W "~
K S /s
i
Q i [
& e
= /X iz
& 5 /-‘—‘
5 J .

/

/

JUNE 10, 2020




B Hudson
lce Flows
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— — — Construction
Safety
Concerns
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SCS Construction

A. NYSDEC & USEPA Concern for Multi-
Layer SCS Installation I

B. Comprehesive Constructability
Review [

i : " T n 2 fl.'.l'ij [
C. 2 Phases of SCS Contractor Bids [ e €

1. 2013 Dredge Management & SCS
Construction SR
2. 2015 SCS Construction

D. Experienced and Qualified Marine
Contractors
* (Contractor Incentives

JUNE 10, 2020




SCS: Issued for Construction

i 1

] ANGULAK HIF HAF 8

/

- b '
N 2 e No N
. T N /e
1 T — | &
E— ) p— S— a
| fle 7
1 | webg
= (ﬁs
! gzpg I
| Llw RN
l -
‘ I
| —
| (M
| 5 e &
\ ' -
| NORTH - —_ ] . | g g
) I _%‘—:1
| Rl B e e N e g f4
== T i - —_—t———— -
1 | | N F———aml—__" | | gr I\ SCS PER|METER muos{ h z S 1
i I I | i ) b PROTECTION REFER TO) DETAILS =
\ A A - AXB ON|SHEET SK—-09B (TYP) ¥
e e e = EF-EF- N /
. Pio\é;ogsn . |r """ = | Hﬂ ‘l / OPOSED
ALTERNA A R
REMOTE SENSING e X- 5‘{ + - PROPDSED LIMIT OF! scs I
fSTEM LORD CELL ~< ARMOR PROTECTION| LAYER | ™ I/
sz (7P 2
- _ — e n__ EXISTING EPRI
3 sk=128] (TYP. I: g uu / BUILDING H-PILE
| 4 EXISTING CONCRE
\ R ! TIMBER PILE SUP
o 3yl 1 1 it 5 5l - P ol STRUCTURE
\YER BT il L /
ARY H ! !
‘ I I 1 N , IEXISTING EPRI /
I SELECTIVE DEMOUITION: 11" X 11 BUILDING FOOTPRINT /
\_ WINDOWS FOR SCS M.FATERll:\L
\ H-PILE CLUSTER (TYP.) DELIVERY & PLACEMENT ACCESS _ o o o o s @
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SCS: Issued for Construction

N JZ/ L1 T

1
\ I mﬂ;'g.l-:Y FILLED:
COLUMN uL1 | L | Ji //:séptamfc:?)“ o I_I : I—l i '
ik
] TET
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B il o
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N I
X o itiniabiabiin (S e
H |
[ i ZONE |
[ i AFFECTED ARE \ERDECSE0 X xL
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swPElwIN
WOE, MGULAT i Pt : | | i) '
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h fiPRAP DSom
L
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SCS: Issued for Construction

EMETME EFS BUILIING SUPERS TRUC TURE (53]

ZOHE I (MAVE UN-AFFECTED AREA)

RIVER S [ B Lo S whome v St
E— MATERIAL DELVERT AND FLACEMENT ACCESS

MNKUM 54% TALL EPRI BUILDMG SLAB WNDOWS GUARD
RAILS (CONTRACTOR TO DESIGH, INSTALL AMD MAMTAIN)

< ENSTIHG EPRI
AN
I b ) farny
- o L

g

BAG BaLLAST VR

#LE CLUSTERS (TVP.) 1
rasenr i L T —
(rve)

EXIST. BATTERED H=PLE(TYF.}
2’-0’#’-0’&'—0" PRE=CAST
COWCRETE BLOCKS

PROTECTION LAYER (TEMCATE GTS
BE LAYER IN HORTH-S0UTH

M WITH GEDTUBE MFRLY]

R PROTECTION LAVER ]
ECTUBES AND TEMCATE

FILLOWS) TO EXTEMD ST T

{TERK OF COLLIWN A WO DU=3 ACTIVE TREATMINT AND CONTANWDNT
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SCS: Issued for Construc

.

on

CETCO BULK CRGANOCLAY
ORAKCE MMI-SAND BAGS,
PLACEMENT [T¥.)
10-FOOT-LONG, 2-INCH —DIANETER PVC.
WITH SAMD IWFILL AMD GLUED OM
CALVANIZED SCREW FASTEMED EMD CAF, PLACED
M EAST=BEST CIRECTION (TYF.)

HO=FOOT=LOMG, 2=MCH —DIAMETER
WTH SAND MALL Nﬂ GLUED
GALYAMZED SCREW FASTENED END CAP, PLACED
4 NORTH—S0UTH DEECTION (Te)

WHITE SAND BAGS 2. CETCO BULK ORGANCCLAY FILLED SAKD BAGS [ORANGE PLLED BAGS) WAL BE PLACED INSOE THE
BALLAST OVER Rl CASTING 1—ILE WEES. 1N ADDITION, SAND WHTE SAND BAGE WILL BE PLACED AS BALAST (8
WATS, EMSTHG EPRI BURDING  TOP OF THE TWO RCM STRIPS. THE SAMD FILLED WHITE SAND BAGS WILL BE PLACED M
FLACENENT (TYR.) ':“-]‘ AAKDOM FATTERMES TO PROVIDE BALLAST OVER THE ENTHRE RCM STRIFS. THE 5C5 CONTRACTOR AKD THE

A SIDE SCAN SURVEY TO CONFIRW THE CRANGE AND BHITE SAND BAGS INFILL

FIIETEN:'HM ME RiKG
FIFE TO RCM (T¥R.)

;Ilﬁ D=3 ACTIVE TEA‘II‘ﬂT AND COMTAISMENT LAYER
CETCO REACTIVE CORE MAT (ROM)NTYP.)

W.IH.'E LAYER EF

hﬂm {TN'F'J

T—ﬂS-T

CLUSTER RCHW STRIPS.

ZONE || 505 ARNOR PROTECTION LAYER;
1B INCHES THICK DS0=12" AMGULAR RIF
RAF OR APPAOVED ECUAL. [T¥.)

CETOO REACTIVE CORE MAT [RCw)
FROPOSED TOP OF MULTI-LAYER 5C3

[D50=12") ANGULAR STONE RPRAP

COBELE HABITAT LI'I'EE}

(C50mi87) ARGULAR STONE RERAP
(COBBLE HABTAT LAYIR)

(D50=267) ANGULAR STONE RIPRAP

AL
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Multi-Layer SCS Construction

Multi-Layer SCS Deployment Units (DUs)

1.
2.
3.

DU-1: Cushion Sand Layer
DU-2: First Layer of Reactive Core Mat (RCM) Panels

DU-3: Second Layer of RCM Panels and Bulk Organoclay at H-
Pile Clusters

DU-4: Geotubes Installations (North-South, East-West)
DU-5: SCS Armor Stone Installation and Concrete Blocks
DU-6: SCS Load Cells and Remote Sensing System

JUNE 10, 2020
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Multi-Layer SCS Construction

1. Vertical Clearance Constraints

2. Timing Restrictions
A. NYSDEC and USACE Fish Window
B. Tide Cycle
C. Major Storm Events
D. Winter Weather

3. Robust CQC/CQA Program

* Deployment Unit (DCU) Completion Reports
(Contractor & Engineer Signatures)

4. Specialty Marine Contractor with Divers

. 32"3:’. g‘r(;eg;tpl:abzesment of Cushion Sand, REACTIVE CORE MAT™ is designed to provide a

simple method of placing active materials into

6. Specialty Tools: Rock Delivery Barge

subaqueous sediment caps.
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I
Site Preparation

1. Demolish Perimeter
Walkway

2. Reinforce Select Perimeter
and Interior H-Pile Clusters

3. Mobilize Construction
Equipment & Materials

4. Prepare Cell Specific
CETCO RCM and TenCate
Geotubes

“,’;E/‘zf‘"z | JUNE 10, 2020
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Multi-Layer SCS Construction
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Multi-Layer SCS Construction
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Multi-Layer SCS Construction
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Multi-Layer SCS Construction

Weeeks Marine, Inc. = El T

Project BICC Sediment Cover Systam [SCS) Construction

Location Farmar BICC Cabile Site, Yonkers, Naw York --

WMI Project No. 2015-0121

NYSDEC SITE MUMBER: 360051 W E E K S

TABLE RCM - Core Mat Quality and Quality Control Sign Off Sheet Pode RECENED |2 \'Zi lzoie
[Neite: 505 Installation Sub-Araa & basad on WMI Submntal #9 505 Construction Work Plan DWG. No. WMI-2015-0171-50-002. The RCM Desgn s based A ¥ y RCM. The d ber of RCM peoces for gach sub-ares and the sizes of the BOM
pieces are based on WMI Submittal 89 505 Canstruction Work Plan DWG. No. WMI-2015-0. 12150002
scsinstallation [ Deslgn . At ares | Desten Number of | Actual nstaled WMI Engineering Anarovsl Sgane o et KorolSiinitine: i
Sub-Area e b T2 | A Picces (EA) | ROM Pleces (EA] | Resident/Project PM pRrov ¥ fovest
(SF) 15F) g
Aren A1 111412015 2470 2470 7 T Lee Xiaolong P —— 7| Janos M. Szeman 11/16/2015
Area A2 11114/2015 2340 2340 3 G Lee Xiaolong e = | Janos M. Szeman 1118/2015
Area B-1 1112512015 2040 2040 & 6 Lee Xiaglong e Janos M. Szeman 1143012015
Area B2 11/25/2015 1890 1890 5 5 Lee Xiaolong __gzg_,z—:;—: Janos M. Szeman 1173012015
Area €1 1210412015 1560 1560 H 5 Lee Xiaolong | &Ze m=—"| JanosM. Szeman 1200712015
Area -2 12/04/2015 1720 1720 5 5 Lee Xiaolong _’ng‘z:d—_—_ Janos M. Szeman 120712015
Area D-1 12107/2015 1580 1590 5 5 Lee Xiaclong e = | Janos M. Szeman 12/08/2015
Area B2 1210712015 1680 1680 5 5 Lee Xiaolong Janos M. Szeman 12/08/2018
Area E-1 1211002015 1590 1590 5 5 Lee Xiaclong #-&:IJ‘ZT:'_ Janos M. Szeman 1211208
Area £ 12M10/2015 1240 1240 4 4 Lee Xiaolong ,—M;'_‘ Janos M. Szeman 121172015
Area Bl 12152015 1070 1070 5 5 Lee Xiaolong ,M_\ Jangs M. Szeman 121512015
Area -2 12115/2015 790 790 a 4 Lee Xiaolong M‘ Janos M. Szeman 12/15/2015
Total 12/15/2015 19980 19080 62 62 Lee Xiaclong | & == | JARIE M.SZEMAA m l'z‘lu\.m 1%

S EASINEER S, JRC. Q

Note: In Area A-1 and Area A2 between composite plastic sheeting and coleumn line &, there is no Gestule running in the North - South Direction over the RCM, Geogrid will be installed on top of RCM in that area,

NOTE:

s iiine

1. THE DAY | Pl - OASTRUCTION OPSERVED ceabDITed ofF TUR TR eF THE MULT\-LAYER. SEDIMENT CeVER SYSTEM
(ses) AcTIVE Tkem-mzm- AND CONTAINMET LAYER (1.E 4 TUE ToF oF e CETco REACTNE (ORE MaT) ;s
IDENTIFIED o e " Tof oF AcTVE TREATMENT AND CoNTAINMENT LAYER. RECPRD OF cormssTRUCT ol Flan

PREFPARED BY Poio EUGINEERING, INC. 4ND PATED 22 DECEMBER 20\5,
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Multi-Layer SCS Construction
WOR.K SA 1 ELY Marine Contractor

Engineer

Third Party Engineer

Periodic Regulator Site Visits
Over 15,000 Hours Worked Safely
0 First Aids

0 OSHA Recordables

NowewNe
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SCS
CONSTRUCTION
QUESTIONS
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Does your Post-
Remediation
Care Plans
consider
Multiple Lines
of Evidence:

JUNE 10, 2020




Upland Areas — Site Management Plan (SMP)

Asphalt Pavement Cover System

Revetment Stone Armored
Shoreline

Steel, Composite Fiberglass, and
Vinyl Sheet Pile Bulkheads

Conventional Visual Inspections

*  Apparent Deformation, Soil/Sediment
Loss

Differential Settlement or Movement
Integrity Review

JUNE 10, 2020



Underwater Lands — SMP

A. Bulkheads and Revetment Stone Armored
Shoreline

B. OU-2 Sediment Cover System

C. Protective of Human Health and the
Environment

D. SCS Integrity

OFTIC CABLE TOP OF FLbOI

¥ |
H lc
1 1 1
= w23 E3 L £ A =
Wan | z B EIE
: SCS REMOYE SENSING SYST

E. SCS - Flexible Design for Differential Settlement s i =t
70 feet to 80 feet of soft, compressible Hudson River S ol
sediments. e - & Kk 733;7%31&3
* 1 Foot of Primary Settlement observed during SCS .I \qup
construction.
* 3 Inches of Secondary Settlement (Creep) is
anticipated.

DCHWS JUNE 10, 2020

sign and Construction Issues at Hazardous Waste Sites:



0U-2 Sediment Cap — SMP (MLE)

A. Limited Access

B. SMP Monitoring Options
\ |
C. Bathymetry LE# 1 R By 9
. N\ |/
D. SCS Remote Sensing System N Y1 ¢/
LE # 2 e v amn R
Iilll\'\. \\\.\
| \
"'\II
\
g hematic, single wi bie lay
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OU-2 Sediment Cap — REMOTE SENSORS

Optical fiber sensors have a series of characteristics that are familiar.

2. Distributed sensors are designed so that the information is discriminated in the spatial
mode.

3. The change in condition can be locally identified along the length of the fiber itself.
The localization of the measurements is possible through a “modified radar concept”.

5. Aslong as the pulses propagate throughout the fiber, the effect of the temperature and
strain on the optical pulses within the fiber is recorded as a function of time and enables
the monitoring of the SCS relative position.

Table 2: measurement configuration, parameters resume

Sensor length [m]

OPS loop 1

2000

OPS loop .5

2000

OPS Single end 1

1100

OPS Single end .5

1100

Frequency start [GHz]

10.7

10.7

10.7

10.7

Frequency end [GHz]
Frequency step [GHz]

10.9
0.001

10.85
0.001

10.9
0.001

10.9
0.001

Spatial resolution [m]

0.5

0.5

Sampling Interval [m]

0.2

esign and Construction Issues at Hazardous Waste Sites.
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OU-2 Sediment Cap — REMOTE SENSORS

1. SCS distributed sensing concept
was an economical and safe SCS
remote sensing approach where
one single fiber replaced
thousands of point sensors.

Standard multi-mode optical fiber

2. The fiber optics distributed
sensor system relies on using a
known and reproducible
method by which the e
temperature and strain can —
interact with the light travelling
within the fiber.

Backscattered light provides measurement
information at 0.5, 1, or 2 m spacing

L]

— JUNE 10, 2020
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OU-2 Sediment Cap — REMOTE SENSORS

1. The Roctest DiTeSt-ST200 is based
on a detection scheme using a non-
linear optical effect named Time domain analysis
Stimulated Brillouin Scattering. t Frequency domain——
TIME OF FLIGHT PRINCIPLE. EM

2. This scattering process is an @ i
intrinsic property of the
propagation of light in the silica e

material from which the sensing |
fiber is made. (-) & & & @

3. The Brillouin scattering effect

g ® 1 -
exhibits a well-known and " 2m 3
reprOdUCible response to the 3/100,000 seconds = 3m
temperature and strain simple principle — similar to ime of flight (Radar)

measurements.

SAME— [ C 2@ SHDCHWS JUNE 10, 2020
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OU-2 Sediment Cap — REMOTE SENSORS

4. The Brillouin interaction results
in the generation of scattered

light which experiences a Brillouin and Raman Scattering of Light Reatteting
frequency shift. This frequency
shift depends linearly on the _ —
fiber Strain and temperature' <ﬂ\nti-8tokes components | Stokes components >
| |
5. The scattered light has a slightly Rayleigh
different wavelength than the Raman Brillouin Brillouin Raman
original light and the departure Te Le
from the original wavelength is
directly dependent on the strain rf
and temperature of the fiber
and will detect a deviation from ) Wavelorgih

the previous data set.

SAME— [ C 2@ SHDCHWS JUNE 10, 2020
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0U-2 Sediment Cap — REMOTE SENSORS

Measurement range: 0 — 40 miles

Strain monitoring
e Strainrange: -1.5% to+1.5%
« Strain accuracy (typical): 20 ps (0.02 mm/m, 0.002%) const. T

60 ps (0.06 mm/m, 0.006%) variab. T
within the spatial resolution 4 -
+ Strain resolution (STA202): 2 pe (0.002 mmim, 0.0002%)

Temperature Monitoring

Temperature range*: -270° C to 500° C
Temperature accuracy (typical): 1° C

e Temperature resolution (STA2002): 0.1° C
*Depends on the fiber cable type characteristics

Sensing cable

o Standard telecommunication sindlemode fiber @ 1551.8 nm wavelength with ca
0.2 dB/km attenuation.

JUNE 10, 2020




0U-2 Sediment Cap — REMOTE SENSORS

Leakage sensor and self heating cable

» Temperature range: -40° C to 85° C
» Fiber: 4MMF (ITU.T G.651)
= Self heating cable: Stainless steel + wires + copper

JUNE 10, 2020



OU-2 Sediment Cap — REMOTE SENSORS

o Data management, analvsis and visualization
Representation of data superimposed with
location maps and color-coding

System Status Management

Automatic and schedule measurements 24 /7
Alert triggering

Warnings based on threshold and rate conditions
Voice message, e-mail, SMS

Data export in standard .txt or .csv files

O

oo o o000

e 2
EATE EmL & Y S
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OU-2 Sediment Cap

P
PROTECTIVE PLASTIC CASING
#4 REBAR LFTNG D ST o STeee CONDUN o8 E'?.?é?ﬁlg 'E”EE-E?‘J‘EFE
HoGK. (TTP. A
| /-_ HER m.{%_s}—\ il e W Rt o QUICK CONNECT FOR
= =3 PotR OPIC CABLE ROCGTEST - READER ROCTEST FIBER OPTIC
q‘ - o | . LoAD CEL (2 LEGS; (REFER TO DETAIL C) CABLE RIGID CONDUIT
R ] @\ : 1M AND 1 QUT) (TYR) /_{PRD'IEC'IWE CASING)
.|r.|r o \ n/_ = ""n_‘__ =
q_ﬁ] LE INSULATED CONDUIT TO BE
COLUMN LINE ATTACHED TO THE EXISTING
OR E"ME” WARE MESH ROCTEST FIBER OPTIC i E;:LESICBY F;E'IIE‘IGE;JSR 5
1 MECHAMICAL FASTENERS A
FOVED B CUNER To e g RERAR | i § APPROVED BY THE OWNER
AND ENGINEER WTH NG SLACK (TYR.) 1 | I\
! STAINLESS STEEL OR
—SECT i RHINOFLEX CONDUIT OR
APPROVED EQUAL (TYR.)
H.:_SEE ml&géi ?ss::cm -...-___::;, 1 _EROSOSED PREEFARR :| O
TED TO THE REBAR OR WMF (TTP.) PROTECTIVE PLASTIC CASING e S COMCRETE LOAD CELL (REFER
\ / SRR S Cot TO SK-128, DETAIL B8)
ENGINEER (TYP.)
o L ey
| —#4 REBaR LFING ﬁjg“,%m:ﬂ-;. i
o (MO o
. | ——REBAR OR WMF
el r
I 1 iﬁ,ﬂ "
12 ._
|_“L|
SCS LOAD CELL PLAN VIEW (TYP.)

SCS LOAD CELL PLAN AND CROSS—SECTION
VIEWS (TYP.)

NOT TO SCALE

TYPICAL SEDIMENT COVER SYSTEM REMOTE SENSING INSTALLATION DETAIL
A Fiorvo soaie
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OU-2 SedlmentCap REMOTE SENSORS
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OU-2 Sediment Cap — REMOTE SENSORS
A. Ilr:)s‘li:ﬁ:gg:dent Sensing Lines O OO O

B. Fusion of 10 Lines into Single,
Sensing Loop
C. Minimized Number of Optical
Channels for Sensor Scan& = | [lelelaiels
Simultaneously Measure
Sensors in Single Scan
D. Established Coordinate System
with Summary Table; Enables
Effective Means of Comparison O O OO
for Annual Measurement
Campaigns Figure 2: schematic HG cable c scheme with light direction

| JUNE 10, 2020
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OU-2 Sediment Cap — REMOTE SENSORS

1. Each monitoring event data set

\éve:[clabseeggm pared to the previous HG Long Loop - Absolute
* Identify any variances B 108 |
* Indicate excessive SCS settlement or ﬁlﬂ 78

a potential breach. gmﬁ

2. The SCS Remote Sensing System Emﬂ ——10.08.16

observations in conjunction with E =——08.08.17
the bathymetric survey T 1072 070818
measurements allow for the 10.7
L%ngs:’éesrm integrity monitoring of 0 100 200 ?;?'Ot ;:;1 500 600 700

e :

Figure 10: Brillouin Freguency along the sensing line _ loop configuration 0.5 m spatial resolution

)SDCHW JUNE 10, 2020
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OU-2 Sediment Cap — SMP

1. 4 Successful SCS Sensor Events

to Date (2016, 2017, 2018, and HG Long Loop - Differential
2019) g
o} 0.03
2. SCSis stable, integral and g 002 -
continues to operate as the g ”‘”{1} AV YR ATUP RS
designed engineering control. oo L ATATIPATP AT LTI -
SHEE ERETEENG 30 AW ng¥ Wy L (RN —
E-o.oa o
E -0.04
:;:E 0 100 200 300 400 500 600 700
a Distance [m]

Figure 11: differential Brillouin Frequency along the sensing line _ loop configuration 0.5 m
spatial resolution

@ SDCHW JUNE 10, 2020
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March 2018, Nor’Easter Storm Event

1. Runaway Barge

2. Limited Damage to Steel Bulkhead Timber Walkway
3. No Damage to the SCS

JUNE 10, 2020
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QUESTIONS
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Lessons Learned

A. Program Management

* Lean Forward

* Stay In Front of Regulators
* Earn Credibility and Trust
* Maintain Momentum

B. Communication with other Regulatory Agencies
C. Constructability Review

D. Value Engineering Approach
- -

= Value
Engineering

E. Peer Reviews

-

@ SHDCHW JUNE 10, 2020
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Thank You

1.USEPA

2.Contact Information

* Michael Newton, mnewton@psands.com
e Janos M. Szeman, jmszeman@psands.com
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