Honeywell

115 Tabor Road
Morris Plains, NJ 07950

November 28, 2016 via Express Mail

Mr. David Doyle, Case Manager

New Jersey Department of Environmental Protection
Division of Responsible Party Site Remediation

401 East State Street, Mail Code 401-06

Trenton, NJ 08625-0420

Re: RIR/RAWP/RAR Addendum
Study Area 5 — Site 153 Former Morris Canal
Jersey City, Hudson County, NJ
NJDEP Pl# G0000008767

Dear Mr. Doyle:

Honeywell is transmitting for NJDEP review three copies of the enclosed Addendum to the
Remedial Investigation Report (RIR), Remedial Action Work Plan (RAWP) and Remedial Action
Report (RAR) for Site 153 Former Morris Canal (Site).

The RIR/RAWP/RAR was submitted to the NJDEP in December 2014, and subsequently as a
revised document in March 2015, to address comments received from Plaintiffs in a letter dated
February 10, 2015.

The enclosed Addendum document provides additional information regarding soil delineation to
address NJDEP comments on the remedial investigation (RI) portion of the report received via
electronic mail correspondence dated July 31, 2015. Honeywell transmitted responses to the
NJDEP comments via memorandum prepared by Amec Foster Wheeler on November 10, 2015
and discussed soil delineation at a meeting with NJDEP on May 5, 2016. The enclosed
Addendum supplements the Rl section of the report and provides the following information
regarding completion of soil delineation:

e Soil delineation discussion including Site-wide overview and discussion of horizontal and
vertical delineation for offsite adjacent properties

e Results of additional soil delineation sampling for the Eden Wood Realty, LLC property
completed during 2015

e Revised/updated soil results figures for total and hexavalent chromium (Figures 4A
through 4E)

Honeywell is submitting the enclosed document for NJDEP review and seeks approval for:

(a) completion of RI requirements; (b) the proposed remedial actions for the specific properties
adjacent to the Morris Canal discussed in the RAWP section of the report; and (c) the previously
implemented Interim Remedial Measures at the Morris Canal Site discussed in the RAR section
of the report, as the final remedial actions.

Honeywell is continuing its work with adjacent property owners to obtain consent for the remedial
actions and implementation of institutional controls.




November 28, 2016

Mr. David Doyle - NJDEP
RIR/RAWP/RAR Addendum
Site 153 Former Morris Canal
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In accordance with the Consent Decrees applicable to the Site, Honeywell provided the enclosed
document to the BMUA and Plaintiffs for review 30 days prior to submittal to the NJDEP, and no
comments were received from the parties.

If you have any questions, please call me at 973-455-3302.
Sincerely, .

Maria Kaouris

Remediation Manager

MK:eg/sgf

Enclosure: Addendum to the RIR/RAWP/RAR for Site 153 Morris Canal
(3 hard copies; 3 electronic copies on compact disk)

cc: (electronic copy)
Joe Clifford - Amec Foster Wheeler
Ed Gaven - Amec Foster Wheeler
Michael Daneker - Arnold & Porter LLP
Jeremy Karpatkin - Arnold & Porter LLP
Timothy Boyle - Bayonne Municipal Utilities Authority
Donna Russo - City of Bayonne
Robert Russo — CME Associates
Dr. Bruce Bell — Carpenter Environmental Associates, Inc.
Kim Hosea — Carpenter Environmental Associates, Inc.
Dr. Benjamin Ross — Disposal Safety, Inc.
Tom Byrne - Honeywell
William Hague - Honeywell
John Morris - Honeywell
Thomas Cozzi — NJDEP
Alicia Clark Alcorn — Terris, Pravlik & Millian, LLP
Kathleen Millian — Terris, Pravlik & Millian, LLP
Carolyn Smith-Pravlik — Terris, Pravlik & Millian, LLP
Bruce Terris — Terris, Pravlik & Millian, LLP



Remedial Investigation Report/Remedial Action Work Plan/
Remedial Action Report Addendum
November 2016

Site 153 Morris Canal
Jersey City, Hudson County, NdJ
NJDEP PI# G0000008767

Amec Foster Wheeler on behalf of Honeywell has prepared this Addendum to the Site 153
RIR/RAWP/RAR dated December 2014 and revised March 2015. This document provides
additional information regarding soil delineation to address NJDEP comments on the
remedial investigation (RI) portion of the report in a memorandum dated July 22, 2015
(transmitted to Honeywell via email dated July 31, 2015). Honeywell transmitted responses
to the NJDEP comments via memorandum prepared by Amec Foster Wheeler on November
10, 2015, and discussed soil delineation at a meeting with NJDEP on May 5, 2016.

This Addendum supplements the RIR (Section 5) of the report, and provides the following

information regarding completion of soil delineation:

o RI sampling program summary

e Soil delineation discussion including Site-wide overview and horizontal and vertical
delineation for offsite adjacent properties in each direction relative to Site 153

o Results of additional soil delineation sampling completed during 2015 for the Eden
Wood Realty, LL.C property

¢ Revised/updated soil results figures for total and hexavalent chromium (Figures 4A
through 4E)

1.0 Site Background and History
The following background and historical information is taken from the RIR/RAWP/RAR for

context and understanding of soil conditions for this submittal.

Site 153 Morris Canal (Site) is part of Study Area 5 (SA-5) and consists of a narrow strip of
land (approximately 24 feet wide) along the east side of Route 440 adjacent to other SA-5
sites including Sites 090/184 (Baldwin Steel/M.I. Holdings; New Jersey City University
[NJCU] property) and Site 117 (Ryerson Steel; current Home Depot retail facility). For the
purpose of site identification and remedial action, Site 153 has been divided into several
sections as described in the SA-5 Consent Decrees: Site 153 North (next to NJCU property),
Site 153 South Upper Segment (next to Site 117) and Site 153 South Lower Segment (south
of Site 117). The Site was originally identified in the 1993 Administrative Consent Order as



Block 1289.5, Lot E, located between Danforth Avenue and Carbon Place. The Site property
is currently designated as Block 21902, Lot 1 (main parcel between Danforth Avenue and
Carbon Place) and Block 26704, Lot 5 (small parcel south of Danforth Avenue).

The Site was the location of the former Morris Canal, which operated from the mid-1800s to
the early 1900s. In 1924, the Morris Canal was drained and closed, and from 1924 through
1935 the Morris Canal bed was filled. Chromium contamination at Site 153 is associated
with chromite ore processing residue (COPR) used to fill portions of the canal during its
closure between 1924 and 1935. The Morris Canal was originally owned and operated by
the Morris Canal & Banking Company (MCBC). From 1871 to 1924, the canal was operated
by the Lehigh Valley Railroad (LVRR) under a lease agreement with MCBC. After its
closure, the Jersey City portion of the former canal was retained by the LVRR and then
conveyed to Consolidated Rail Corporation in 1976, and subsequently acquired by the City
of Bayonne in 1988. During 1990, the City of Bayonne excavated a section of the former
Morris Canal and installed a new sewer pipeline. The Site property was acquired by a
Honeywell subsidiary (425/445 Route 440 Property, LLC) in 2007.

An assessment of the former Morris Canal in the SA-7 Final GIR (including reprints of
engineered drawings dated 1920 and 1934) indicate that the bottom of the canal in the area
of SA-5 was estimated at -0.2 feet mean sea level (MSL) elevation, which is consistent with
the top of the meadow mat and corresponds to about 10 to12 feet below current grade.

The Site is used as a utility easement and contains various utility lines including a 36-inch
diameter sanitary sewer pipeline (force main) operated by the Bayonne Municipal Utilities
Authority (BMUA). The sewer pipeline (known as the BMUA force main) is constructed of
concrete encased pre-stressed concrete cylinder pipe, with depths to the top of the pipeline
ranging from just below the surface pavement (next to NJCU and Site 117) to approximately
4 to 6 feet below grade (south of Site 117). The sewer pipeline conveys sewage from the City
of Bayonne to the Passaic Valley Sewerage Commission. Other utilities along portions of
the Site include electric, gas, storm sewer, water, and telephone lines that provide service to
adjacent commercial properties.

2.0 RI Soil Sampling Program Summary

RI soil sampling included 21 borings during the initial RI in 1997-1999 and over 100 borings
during additional investigation and delineation activities between 2009 and 2015. The more
recent soil delineation sampling was conducted in accordance with a RIWP Addendum dated
June 2005; modified by a letter from Honeywell dated September 18, 2006. The work plan
was approved by the NJDEP via electronic mail correspondence on April 8, 2009. Soil
sampling focused mainly on the shallow fill zone and was not intended to address native



soils below the fill, based on the presence of meadow mat and/or native soils directly below
the fill and because chromium concentrations in native soils below the fill in certain
portions of the Site are likely influenced by groundwater conditions (as indicated in Section
3.1 of the RIR'/RAWP/RAR and discussed in more detail later in this Addendum).

The RI included soil borings and sampling within Site 153 and on the following offsite
properties for delineation:

Property Owner Land Use/Description Location
Relative to Site
NJDOT Route 440 ROW State highway (shoulder area) West
Highway commercial (occupied by
Regnal Realty, LLC Langer Transport) East
Eden Wood Realty, LL.C Commercial (warehouse building) East
Danforth Realty, LLC Commercial (gas station facility) East
Mon-West Realty, LLC Commercial (office building) East
440 Fisk Realty, LL.C Commercial (car dealership lot) North
Water Street ROW City street Northeast

Soil delineation sampling included step-out borings and cluster-type sampling on adjacent
properties, with samples biased to locations and depths where exceedances were detected
within or along Site 153 and continuing until hexavalent chromium results were non-detect
or less than the NJDEP soil criterion of 20 mg/kg.

For the Eden Wood Realty property, previous RI sampling results provided in the
RIR/RAWP/RAR included soil sampling on the outside of the existing warehouse building.
In order to evaluate the extent of hexavalent chromium contamination under the building,
soil borings were completed on the north and south sides of the building to provide data for
estimating potential chromium-impacted soils beneath the building footprint. During 2015,
after obtaining an access agreement with the property owner for soil sampling beneath the
building, additional soil sampling was performed to confirm delineation and define the
extent of chromium-impacted soils. The additional sampling results are discussed herein
and shown on the attached figures. A separate RIR/RAWP for the Eden Wood Realty, LLC
property will be submitted to the NJDEP and will include documentation and laboratory
data deliverables for the samples collected during 2015.



3.0 Soil Delineation

The following discussion addresses horizontal and vertical soil delineation with respect to
the NJDEP soil criterion of 20 mg/kg, including Site-wide overview and detailed discussion
for each of the adjacent offsite properties regarding delineation in each direction relative to
Site 153.

Site-Wide Overview

Within the Site 153 property boundary, the highest concentrations of hexavalent chromium
(i.e., 1,000 mg/kg to over 10,000 mg/kg) were detected at depths between approximately 2
and 12 feet, coincident with field observations of COPR fill within the northern portion of
the Site next to other SA-5 sites (Site 090, 117 and 184). In some locations, hexavalent
chromium was detected above 20 mg/kg at depths up to 24 feet. Soil samples collected from
adjacent properties indicate substantially lower concentrations compared to soil data from

within the Site 153 boundary. Overall Site-wide delineation is summarized as follows.

Horizontal Delineation

The horizontal and vertical extent of hexavalent chromium in soils has been delineated to
the north, south, and east of the Site. In some locations, delineation of chromium-impacted
soils extends into portions of the following offsite commercial properties and roadway areas:
Danforth Realty, LLC; Eden Wood Realty, LL.C; 440 Fisk Realty, LLC; Route 440 ROW
(shoulder area); and City of Jersey City ROW areas proximate to the Site.

Delineation to the south is completed based on the soil boring 153-SB-032, located at the
southern end of the Site (south of Danforth Avenue) (see Figure 4A). Delineation to the
north is completed based on soil boring 153-SB-069, located within City of Jersey City ROW
at the northern end of the 440 Fisk Realty property (see Figure 4D). Delineation to the
east is completed based on soil borings completed on the following adjacent properties going
from north to south: Water Street ROW, Eden Wood Realty, Regnal Realty, Mon-West
Realty and Danforth Realty. Soil sample results and delineation in the area of these

properties is shown on Figures 4A-E and discussed later in this section.

Delineation to the east in the area of other SA-5 sites (Sites 79, 090/184, 117) is not required
as part of the Site 153 RI because delineation of chromium-impacted soils within these other
sites has been completed and documented in previous report submittals to the NJDEP.

Delineation along the western boundary of Site 153 (within Route 440 ROW) is not fully
completed due to the impracticability of conducting such work within an active roadway.
Additional delineation to the west will be coordinated with future RI sampling associated
with Site 187 Route 440 Median Strip and/or during work associated with future Route 440



roadway improvements. From a study area-wide perspective, soil delineation farther to the
west is achieved based on data for other sites (SA-6, SA-7) located on the west side of Route
440. Remedial actions at SA-7 consisted of excavation of soils to 20 m/kg to achieve
unrestricted use. Remedial actions at SA-6 are in progress and will be documented in
separate Remedial Action Reports for SA-6 North and South, expected to be submitted to
the NJDEP during the fourth quarter of 2016.

Vertical Delineation
Vertical delineation was determined based on the initial RI soil data collected in 1997-1998

(indicating that hexavalent chromium was not detected above 20 mg/kg in the majority of

samples collected at depths between 16 and 20 feet bgs), supplemented with additional data
collected between 2009 and 2014. As previously noted, the more recent soil sampling
delineation program focused on the shallow fill zone based on the presence of meadow mat
and/or native soils directly below the fill and because chromium concentrations in native
soils below the fill in certain portions of the Site (next to Sites 090 and 117) are likely

influenced by groundwater conditions.

Soil sample results for the majority of Site 153 indicate that hexavalent chromium was
detected above 20 mg/kg at depths mainly up to 12 feet. This depth corresponds with the
depth of the meadow mat (peat and/or fine grained sediments such as silt and clay), which
was encountered in most borings at approximately 10 to 14 feet below grade. The depth of
the meadow mat corresponds with the depth of the former canal based on historical
information indicating the depth of the former canal at approximately -0.2 feet MSL or
about 10 to 12 below current grade. Native soils below the meadow mat consist of brown,
grayish-brown and reddish brown fine to medium sand and silty sand with occasional clay
lenses, encountered at depths below 12 to 14 feet as indicated on boring logs provided in
appendices to the RIRZRAWP/RAR (initial RI boring logs in Appendix C-1; more recent RI
boring logs in Appendix D). The native soils correspond to the Lacustrine Sand deposits
underlying the meadow mat and are described as fine to medium-grained sand with some
fine-grained silt lenses throughout. Refer to soil boring logs for 153-SB-A1 through 153-SB-
A20 (from the initial RI) and 153-SB-001 through 029 (from the more recent RI), located

within and along the perimeter of Site 153 between Carbon Place and Danforth Avenue.

Some soil samples collected along the northern part of Site 153 (near the boundary between
Sites 090 and 117) had hexavalent chromium concentrations above 20 mg/kg at depths
greater than 14 feet as follows: 153-SB-A05 (up to 16 feet), 153-SB-A06 (up to 24 feet), 153-
SB-A07 (up to 20 feet), 153-SB-015 (up to 16 feet), 153-SB-016 (up to 20 feet), and 153-SB-
017 (up to 16 feet). Soil boring logs for these locations indicate native soils at depths greater
than 12 feet including clay/silt soils between 12 and 14 feet and fine sand below 14 feet. The



hexavalent chromium exceedances detected at depths greater than 14 feet at these locations
are low (less than 100 mg/kg in most samples) and likely influenced by groundwater
conditions based on data from the SA-7 regional groundwater investigation indicating
hexavalent chromium groundwater concentrations up to approximately 100 mg/L within the
intermediate sand zone beneath the fill; the elevated groundwater concentrations in this
zone reflect impact from historical releases of sodium chromate from the former plant and

are being addressed as part of the SA-7 regional investigation and remedy.

Soil sample results for the following borings within the Site 153 property boundary indicate
hexavalent chromium was detected above 20 mg/kg in the bottom sample: 153-SB-A05 (187J
mg/kg; 14-16 feet), 153-SB-A06 (63.9J; 22-24 feet), and 153-SB-A07 (34.1J; 18-20 feet).
Based on these results and groundwater concentrations within deeper zones (native soils
beneath the fill), it may not be feasible or practicable to delineate to the soil criterion of 20
mg/kg by collecting deeper soil samples at these locations. Therefore, vertical soil impacts
are assumed to extend down to bedrock (100 feet bgs est.) in the area of borings 153-SB-A05,
-A06 and -A0Q7 (within Site 153 next to the northern portion of Site 117 and southern portion
of Site 090) as a result of groundwater impacts in that area. Soil delineation borings (153-
SB-015, -016, -017) within the Route 440 shoulder area next to the above borings included
samples with results less than 20 mg/kg at depths between 20 and 24 feet bgs, thus
delineation to the west at these depths is completed.

In some of the borings along the Route 440 shoulder (153-SB-014, -018, -020, -025, -026),
hexavalent chromium was detected above 20 mg/kg in the bottom sample at depths between
6 to 12 feet. Deeper samples were not analyzed at these locations based on the presence of
native soils at depths greater than 12 feet (i.e., clay/silt, fine sand) and because vertical
delineation was established within Site 153 itself in the area of these borings. Vertical
delineation at these locations is interpolated based on soil data collected within the Site 153
property boundary with results less than 20 mg/kg at various depths greater than 12 feet (at
153-SB-A04, -A09, -A12, -A15, -A17). In addition, some of the soil borings within the
shoulder area (next to Sites 090/184 and 117) included samples at depths below 10 feet with
results less than 20 mg/kg (e.g., 153-SB-011, 012, 015, 016, 017, 019, 021, 027), which

provide additional evidence of vertical delineation along the western perimeter of Site 153.

Chromium contamination within deeper groundwater zones (below the shallow fill and
meadow mat) is being addressed as part of the SA-7 regional remedy. The SA-7 regional
groundwater remedy includes monitoring to document groundwater conditions within the
SA-5/6/7 area and performance of the regional groundwater remedy. Regional Classification
Exception Areas (CEAs) have been established for the chromium-impacted groundwater
zones (shallow, deep overburden, bedrock) in the area of SA-5/6/7.



The following sections provide a more detailed discussion of soil sampling results and
delineation for offsite properties (going from north to south relative to Site 153):

Delineation to the North

440 Fisk Realty, LL.C Property: Block 22004, Lot 1 (Figure 4D)

This property consists of a narrow strip of land within the location of the former canal,

approximately one block north of Site 153 and next to Site 079. The property is used as a
parking lot for a car dealership and comprises an “island” bounded by Route 440, Water
Street, Fisk Street and Culver Avenue. Honeywell submitted a separate RIR/RAWP for this
property to the NJDEP in December 2014 to facilitate coordination of remedial actions for
chromium and non-chromium contaminants with the property owner. The RIR/RAWP was
approved by the NJDEP in a letter dated June 11, 2015.

Soil sampling for delineation of Site 153 to the north included 5 locations within the “island”
associated with 440 Fisk Realty property (153-SB-060 to -063, and -069), 5 locations within
the Water Street ROW to the east (153-SB-070 to -074), and 4 locations within the narrow
landscaped area along Route 440 to the west (153-SB-075 to -078). Sampling and
delineation results for borings within the “island” area (location of the former canal) are

summarized as follows.

¢ Field observations indicate fill material (e.g., coal, ash, brick, glass) at depths up to
about 8 to 10 feet, with native soils (e.g., clay/silt, sands) below 10 feet. Peat was

encountered in some borings at depths between 10 and 13 feet.

e COPR was not observed in soil borings. Hexavalent chromium concentrations ranged
from non-detect (ND) to 163 mg/kg, with the highest concentrations detected at
depths between 6 and 10 feet.

¢ Delineation to the north is completed based on results of the northernmost boring
(153-SB-069) indicating no exceedances of 20 mg/kg. Delineation to the south is not
required due to adjacent Site 079 and Site 153 located farther south of this property.

e Delineation to the east is completed based on soil borings completed within the
Water Street ROW (discussed below).

¢ Delineation farther to the west is achieved based on data for SA-6 located on the
west side of Route 440. If needed, additional delineation within the Route 440 ROW
will be coordinated with Site 187 Route 440 Median Strip.
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Vertical delineation is achieved based on soil data at depths between 10 and 14 feet
indicating results ND or below 20 mg/kg.

Water Street ROW (east of 440 Fisk Realty Property):

Five soil borings (153-SB-070 to -074) were completed to depths up to 10 feet bgs
including two borings (153-SB-070 and -071) near the eastern perimeter of the
“island” and three step-out borings (153-SB-072 to -074) farther east within the
Water Street ROW. Soil boring (079-SB-001; within Water Street ROW) was
previously completed as part of the Site 079 RI activities.

COPR was not observed in soil borings. Field observations indicate fill material (e.g.,
coal, ash, brick, glass) at depths up to about 10 feet, with native soils (clay/silt,
sands) below 10 feet.

Hexavalent chromium concentrations in the first line of borings (next to the “island”)
ranged from ND to 362 mg/kg, with the highest concentrations detected at depths
from 4 to 10 feet. No exceedances were detected in shallower samples (0-4 feet bgs).

Delineation to the east (toward car dealership) was completed based on results for
easternmost borings within Water Street (153-SB-072, 073, 074) indicating results
ND or less than 20 mg/kg. Soil samples from borings 153-SB-072 and -073 within
the O to 4 feet depth zone were not analyzed because sample results at this depth in
the first line of soil borings (153-SB- 070, 153-SB-071, 079-SB-001) were less than 20
mg/kg for hexavalent chromium. Sample depths for these borings were between 4
and 10 feet, corresponding to the depth interval where exceedances were detected in
the first line of borings within Water Street and where the highest detections were
encountered within the area of the former canal.

Vertical delineation is achieved based on soil data at depths between 8 and 10 feet
within Water Street ROW and data from 440 Fisk Realty Property at depths between
10 and 14 feet indicating results ND or below 20 mg/kg. It is noted that soil sample
results for 153-SB-070 (within Water Street) indicated hexavalent chromium at 46.7
mg/kg at 8-10 feet and no data below this depth interval; samples were not analyzed
at depths below 10 feet based on field observations of native soils (i.e., sand at 10-11’;
clay and peat at 11-12’) and data from surrounding borings (153-SB-060, -062, -063, -
071) indicating no exceedances at depths between 10 and 14 feet bgs.

Route 440 ROW (landscaped area along western perimeter 440 Fisk Realty Property):

Four soil borings (153-SB-075 to -078) were completed to depths of 4 feet, with soil
samples collected and analyzed for total and hexavalent chromium. These borings

only went to 4 feet because they were done to provide data for evaluation of remedial



actions, i.e., to determine if existing shallow soils may serve as an engineering

control (cap).

¢ Field observations indicate shallow soils consist of mulch/topsoil (0-1°) and fill
material consisting of sand, gravel, and coal/cinders (1-3’).

e Hexavalent chromium was detected above 20 mg/kg in two out of four soil boring
locations at a depth of 1.5-2.0 feet (maximum detection 55.6 mg/kg).

e Additional delineation within the Route 440 roadway and remedial actions (if
required) will be coordinated with Site 187 and addressed as part of future
submittals for Site 187 Route 440 Median Strip. The landscaped strip will be
further evaluated via hand auger focusing on the top one foot and a recommendation
will be made regarding remedial action, e.g., re-landscape area to provide suitable
soil cap rather than compliance averaging (as proposed in the RIR/RAWP/RAR).

Delineation to the West (between Carbon Place and Danforth Avenue)

Route 440 ROW (shoulder area along west side of Site 153) (Figures 4A, 4C and 4D)
e Fifteen soil borings (153-SB-011 to 022; 025, 026, 027) were completed to depths
ranging from 3 to 14 feet.

¢ Field observations indicate fill material (e.g., coal, ash, brick, glass, wood) at depths

up to approximately 10 feet, with meadow mat and/or clay/silt soils below 10 feet.

e Hexavalent chromium concentrations ranged from ND to 1,060 mg/kg, with the
highest concentrations detected at depths between 2 to 4 feet within the northern
portion of the Route 440 shoulder (next to Sites 90/184).

e Soil sample results for other portions of the Route 440 shoulder ranged from less
than 150 mg/kg (south of Site 117) to less than 400 mg/kg (next to Site 117).

e Delineation to the south was completed based on soil data from the southernmost
boring within the Route 440 shoulder (153-SB-027).

e Additional delineation to the west will be coordinated with RI sampling associated
with Site 187 Route 440 Median Strip and/or during future construction work
associated with Route 440 roadway improvements.

e Vertical delineation is completed based on soil sample results indicating results less
than 20 mg/kg in samples from depths between 8 to 24 feet bgs.

As indicated in the Site-wide delineation section, hexavalent chromium was detected above
20 mg/kg in the bottom sample at depths between 10 to 12 feet in some of the soil borings
along the Route 440 shoulder area as follows: 153-SB-014, -018, -020, -025, and -026.



Deeper samples were not analyzed at these locations based on the presence of native soils at
depths greater than 12 feet (i.e., clay/silt, fine sand) and because vertical delineation was
established within Site 153 itself in the area of these borings. Vertical delineation at these
locations is interpolated based on soil data collected within the Site 153 property boundary
with results less than 20 mg/kg at various depths greater than 12 feet (153-SB-A04, -A09, -
A12, -A15 and A-17).

Delineation to the East

As indicated in the Site-wide overview section, delineation to the east in the area of other
SA-5 sites (Sites 79, 090/184, 117) is not required because delineation within these sites has
been completed and documented in separate report submittals to the NJDEP. Delineation
to the east next to the southern portion of Site 153 (south of Site 117) was completed based
on soil boring samples completed on the following adjacent properties.

Eden Wood Realty Property (Block 26101, Lot 3) (Figure 4E)
e A total of 15 borings (8 to 14 feet depth) were completed in several phases during
2010-2011 and 2015, including three borings along the western perimeter (153-SB-
057, 058, 059), two borings along the north side of warehouse building (153-080, 081),
and 11 borings within the western portion and south side of the building (153-SB-201
to 153-SB-209). Soil sampling included several lines of step-out borings within the

warehouse building going to the east (away from Site 153) with samples from step-
out borings analyzed based on results from other borings nearer to Site 153.

e Field observations indicate fill material (e.g., sand, gravel, coal, ash, brick, glass,
gravel) at depths up to about 10 feet, with clay/silt soils below 10 feet. Observations
from soil borings within the building indicate that the concrete floor slab is in good
condition and no visual indication of chromium residue or blooms was noted within
the concrete floor materials or underlying soils. The concrete floor slab was observed

to be approximately six inches in thickness.

e Hexavalent chromium concentrations ranged from non-detect to 1,520 mg/kg; the
highest concentration was detected at 153-SB-057 (6-6.5 feet bgs), located along the
western property boundary near Site 153. Suspected COPR material was observed
at depths between 4 and 6 feet in three borings (153-SB-057, 058, 081) along the west

western perimeter of the property next to Site 153.

e Soil samples collected beneath the building indicate that hexavalent chromium was
detected above 20 mg/kg in some of samples from the first line of borings (153-SB-201
to 204; near the western end of the building) and in one sample from the second line
of borings (153-SB-205; 4-6’ depth). The hexavalent chromium detections above 20
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mg/kg were at depths mainly between 4 and 10 feet and ranged from less than 1
mg/kg to 121 mg/kg (153-SB-203; 6-8 feet bgs).

Delineation to the east relative to Site 153 is completed based on data from the
following soil borings: 153-SB-059 and 153-SB-209 (south side of building); 153-SB-
080 (north side of building); and 153-SB-206, -207 and -208 (within the building
going to the east). Delineation to the west is not required due to the presence of Site
153; delineation farther to the west from Site 153 will be coordinated with the RI for
Site 187 Route 440 Median Strip.

Vertical delineation is completed based on soil sample results indicating that
hexavalent chromium was not detected above 20 mg/kg in samples at depths between
6 to 14 feet and data from other borings to the west within Site 153 (153-SB-A12, -
A13, -A14). At one boring next to the west side of the building (153-SB-057), samples
below 8 feet could not be collected due to drilling refusal; vertical delineation at this
location is interpolated based on data from surrounding borings with results below
20 mg/kg at depths between 8 and 14 feet.

Regnal Realty/Langer Transport Property: Block 26101, Lot 9 (Figure 4A)

Ten soil borings (153-SB-001 to 010) were completed along the eastern perimeter of
Site 153 to depths ranging from 8 to 14 feet bgs.

Field observations indicate fill material (e.g., coal, ash, brick) at depths up to about 8
feet, with clay/silt soils below 8 feet. Peat was observed in some borings at depths
between 9 and 11 feet.

Hexavalent chromium concentrations ranged from ND to 19.6 mg/kg, less than the
NJDEP soil criteria of 20 mg/kg. The majority of sample results were ND; the
highest concentration was detected at 153-SB-007 (19.6 mg/kg at 10-11 feet;
duplicate sample result 15 mg/kg). Delineation along the east side of Site 153 is

completed based on soil boring results.

Mon-West Realty Property: Block 26101, Lot 8 (Figures 4A&B)

Three soil borings (153-SB-066 to -068) were completed to depths of 12 to 13 feet.
Field observations indicate fill material (e.g., coal, ash, brick, glass, ceramics, wood)
at depths up to about 10 feet, with clay/silt soils below 10 feet. Native soils (clayey
silt) and peat was encountered at depths between 10 and 13 feet.

Hexavalent chromium concentrations ranged from ND to 10.7J mg/kg, less than 20
mg/kg. Delineation to the east of Site 153 in this area is completed based on soil
borings results less than 20 mg/kg.
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Danforth Realty Property: Block 26101, Lot 7 (Figures 4A&B)

Sampling on this property was performed to delineate chromium-impacted soils to
the east based on results at 153-SB-029 (located within Site 153; near Danforth
Avenue), where hexavalent chromium was detected above 20 m/kg at depths from 4
to 10 feet and suspected COPR was observed between 6 and 10 feet bgs.

A total of 16 soil borings (153-SB-065; 153-101 to -115) were completed to depths
ranging from 2 to 14 feet. Soil sample depths were based on field observations and
intervals where exceedances were detected in soil borings along Site 153, i.e., 153-
SB-029 (up to 10 feet bgs) and 153-SB-107 (up to 5 feet). Sampling was also limited

by the presence of subsurface utilities (storm sewer) at some locations.

Field observations indicate fill material (e.g., coal, ash, brick, wood) at depths up to
about 10 feet, with clay/silt soils below 10 feet.

Hexavalent chromium concentrations ranged from ND to 7,000 mg/kg, with
concentrations above 20 mg/kg detected at various depths up to approximately 8 feet
below grade (beneath the paved parking lot). The majority of detections were less
than 500 mg/kg; the highest detection was at 153-SB-108 (7,000 mg/kg at 1.0-2.0")
and COPR was observed at this location.

Delineation to the east is completed based on data from the following soil borings:
153-SB-66, -67, -104, -110, -113, -114, and -115. Delineation farther to the south is
completed based on data from borings on the south side of Danforth Ave. Delineation
to the west is completed based on results of the southernmost boring completed
within the Route 440 shoulder area next to Site 153.

Vertical delineation is completed based on soil data indicating results ND or below 20
mg/kg in samples collected at depths from 8 to 14 feet. At some locations, hexavalent
chromium was detected above 20 mg/kg in the bottom sample at depths from 1.5 to
11 feet as follows: 153-SB -106 (1-1.5’), 153-SB -108 (1-1.5"), 153-SB -109 (4-4.5 feet),
153-SB-111 (6-6.5 feet), 153-SB -112 (10.5-11 feet) Vertical delineation is
interpolated based on soil sample results from surrounding borings indicating no
detections above 20 mg/kg and field observations of native clay/silt soils at depths
below 10 feet including 153-SB-029 (within Site 153), 153-SB-065, 153-SB -066, 153-
SB -104, and 153-SB -113.

Non-Chromium Contaminants within Site 153
Honeywell owns the property comprising Site 153. The RIRZ/RAWP/RAR (Section 1.1)
indicates that, as owner of the Site, Honeywell is also addressing non-chromium

contaminants associated with historic fill and PA/SI requirements for Site 153. As indicated
in the RIR section of the report, metals detected in fill soil samples above the NJDEP SRS
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included arsenic, lead, mercury, and vanadium. Arsenic and lead are typically associated
with historic fill. Mercury may be associated with historic fill and/or former industrial
operations at sites located along the east side of the former canal. Vanadium may be
associated with COPR and/or historic fill. The low frequency of detections and
concentrations of these metals indicate that historic fill impacts are relatively minor
compared with chromium-impacted fill (see RIR Section 5.7; page 45).

The RAR section of the report describes the remedial actions completed for chromium at
Site 153 (combination of shallow excavation and engineering controls) and indicates that the
remedial actions for chromium also address non-chromium contaminants associated with
historic fill (metals, PAHs) that may occur coincidently with hexavalent chromium on
portions of the Site (see Section 7.1, top of page 62). The existing deed notice and draft
modified deed notice (in Appendix J of the report) identifies hexavalent chromium and non-
chromium contaminants within the limits of the restricted area and engineering controls
associated with the Site 153. The engineering controls include a combination of clean
fill/vegetative cover and asphalt pavement cap on most of the Site, and a multi-layered cap
system on the portion of the Site within the NJCU Commercial Area (east of the force main
sewer pipeline, within Site 153 North). The chromium remedy including implementation of
engineering controls is protective for other metals and PAHs which may occur coincidently

with hexavalent chromium within portions of the Site.

4.0 Summary of RI Findings - Soils

e The overall RI included over 100 soil borings and analysis of over 550 samples for
characterization and delineation of chromium-impacted soils at Site 153 (Former Morris
Canal). Soil borings included 21 borings during the initial RI in the late 1990s and over
100 borings during additional investigation and delineation activities between 2009 and
2015. Chromium contamination is associated with historical deposition of COPR fill,

which occurred during filling and closure of the former Morris Canal from 1924 to1935.

e The highest concentrations of hexavalent chromium (i.e., 1,000 mg/kg to over 10,000
mg/kg) were detected at various depths between approximately 2 and 12 feet, coincident
with field observations of COPR-impacted fill within the northern portion of the Site
next to other SA-5 sites (Site 090, 117 and 184).

e Hexavalent chromium concentrations within the southern portion of Site 153 (south of
other SA-5 sites) are about an order of magnitude lower (e.g., less than 1,000 mg/kg)
compared to the northern portion next to other SA-5 sites. COPR was generally not
observed within the southern portion of the Site, with the exception of a few locations in
the southern part of the Site near Danforth Ave. Data from soil samples collected from
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beneath the Route 440 shoulder indicate substantially lower concentrations compared to

soil data from within the Site boundary.

The horizontal and vertical extent of hexavalent chromium in soils above the NJDEP
soil criteria of 20 mg/kg has been delineated to the north, south, and east of the Site. In
some locations chromium-impacted soil is delineated into portions of the following offsite
commercial properties and roadway areas: Danforth Realty, LLC; Eden Wood Realty,
LLC; 440 Fisk Realty, LLC; Route 440 ROW (shoulder area); and City of Jersey City
ROW areas proximate to the Site. Chromium concentrations on adjacent properties are

substantially lower compared to soil data from within the Site 153 property boundary.

Horizontal delineation along the western Site boundary (within Route 440 ROW) is not
fully completed due to the impracticability of conducting such work within an active
roadway; additional delineation to the west may be coordinated with future RI sampling
associated with Site 187 Route 440 Median Strip and/or during future work associated
with Route 440 roadway improvements. From a study area-wide perspective, soil
delineation farther to the west is achieved based on data for other sites (SA-6, SA-7)
located on the west side of Route 440.

Vertical delineation is achieved based on soil data indicating that hexavalent chromium
was not detected above 20 mg/kg in the majority of samples collected at depths between
16 to 20 feet bgs (i.e., below the meadow mat). There were a few detections above 20
mg/kg at depths below 16 feet (within native soils beneath the fill) which based on all
existing evidence can be attributed to the groundwater conditions. Specifically, in a
limited portion of the Site (in the area of 153-SB-05, -06, -07; next to Site 090 and
northern part of Site 117), vertical impacts are assumed to extend down to bedrock
(approximately 100 feet bgs). These impacts are being addressed as part of the SA-7
regional groundwater remedy and administratively are associated with the
corresponding CEA.

RI field observations indicate other types of fill at the Site including historic fill as
defined by the NJDEP both within and outside the areas of COPR fill. The historic fill
consists of sand, gravel, coal cinders, ash, brick, glass and wood. Samples collected for
fill characterization indicate the presence of PAHs and metals typically associated with
historic fill.

Metals detected in fill samples above the NJDEP SRS included arsenic, lead, mercury,
and vanadium. Arsenic and mercury concentrations were detected above the RDCSRS
and NRDCSRS. Lead and vanadium were detected above the RDCSRS but below the
NRDCSRS. Arsenic and lead are typically associated with historic fill. Mercury may be
associated with historic fill and/or former industrial operations at sites located along the
east side of the former canal. Vanadium may be associated with COPR and/or historic
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fill. The low frequency of detections and concentrations of these metals indicate that

historic fill impacts are relatively minor compared with chromium-impacted fill.

e Hexavalent chromium was not detected above 20 mg/kg in soil samples collected from
the Regnal Realty, LLC (Langer Transport) property and Mon-West Realty, LL.C
property. Based on the RI results, no further investigation or action is required for these
properties.

Regarding the draft modified Deed Notice in Appendix J of the RIRFRAWP/RAR, Honeywell
proposes to add the following statement: Soil contamination beneath existing engineering
controls extends up to approximately 10 to 20 feet below grade based on hexavalent
chromium soil sample results exceeding the NJDEP soil criteria of 20 mg/kg. Within a
limited portion of the Site (next to Site 090 and the northern part of Site 117), native soils
below the fill at depths greater than 20 feet may contain hexavalent chromium above 20
mg/kg due to groundwater conditions. The draft modified Deed Notice will also be revised to
include reference to the following documents required by the SA-5 Consent Decrees
pertaining to monitoring and maintenance of engineering controls at Site 153: Long Term
Monitoring Plans, Worker Training Manual, and Standard Operating Procedure for the
identification, notification and coordination of subsurface work. Following NJDEP review,
Honeywell will submit a revised modified Deed Notice and Termination Form for the
existing Deed Notice to the NJDEP for review and approval prior to recording with the
Hudson County Register.
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Attachment A

Soil Sample Results Figures
Figure 4A: Site 153 South Lower Segment
Figure 4B: Danforth Realty, LL.C (Block 26101, Lot 7)
Figure 4C: Site 153 South Upper Segment
Figure 4D: Site 153 North
Figure 4E: Eden Wood Realty, LLC (Block 26101, Lot 3)
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Chromium [ Chromium
(feet)
(mg/kg) (mg/kg)
0002 8.8 154)
0204 7.8) 241)
0406 4.6 252
0608 36.1) 975
0810 83.1) 1600 J
153-SB-021 153-SB-A12 1012 0.98 965
Depth Hexava'I ent Tota} Depth Hexava'I ent Tota‘I 153-SB-052 15355016
Chromium | Chromium Chromium | Chromium
(feet) (feet) Hexavalent Total
(mg/ke) | (me/ke) (mg/ke) | (me/ke) Depth |~ omium | Chromium Depth | Hexavalent | Total 153-5B-015
0002 47 23.3) 0002 153-SB-057 (feet) (ma/kg) (mg/kg) 153-SB-017 (ert) Chromium | Chromium Depth Hexavalent Total
0204 16 269) 0204 18.9 Depth HexavaFent Total 115 25.4 NA De pth Hexava}ent TOtal (mg/kg) (mg/kg) (feet) Chror;\klum Chror;:(lum qj‘:.t/ .
0406 60.9 1320 0406 52.7) 747 (feet) Chromium | Chromium (feet) Chromium | Chromium 0002 19.3 560J (mg/kg) (mg/kg) &t
0608 11) 49401 0608 14701 29000 J (me/ke) (me/ke) 153-5B-053 (me/ke) (me/ke) 0002DP 8.9 71.4) 0002 108 asr2 X
0810 0.84 8340 0810 6.6 1110 0002 16 2 beoth | Hexavalent [ Total 153-5B-055 0002 0.45U) 167) 0204 9.8 90.3) 0204 11.8) 375 0 400 800
153-5B-059 0810DUP | 1.2U) 3500 1214 2.1U) 8.6 0204 & 1550 (fegt) Chromium | Chromium Hexavalent|  Total 153-SB-A09 0204 250 105) 0204DP 8.9 44.5) 0406 = 10100/ ————
Hexavalent |  Total 1012 1.6UJ 461) 1416 25U) 51J 0406 141) 2050 (mg/kg) (mg/kg) Depth Chromium | Chromium 153-58-044 Hexavalent |  Total 153-SB-018 0406 214 133J 0406 76 223 0608 56.9) 698)J Scale In Feet
Depth . . (feet) Hexavalent Total De pth . . 0608 19.4 1820 14 111 A cale ee
(feet) Chromium | Chromium 0608 1520 7670 0-0.5 0.89 NA (mg/kg) (mg/kg) Depth ) ) (feet) Chromium | Chromium Depth Hexavalent | Total 4] J 0608 38.4 729) 0810 3040J
153-SB-A14 (mg/ke) (mg/ke) 153-SB-024 153-SB-020 335 19.2 NA 253 0.8 NA (feet) Chromium | Chromium (mg/kg) (mg/kg) ( fezt) Chromium |Chromium 0810 71.7 50901 0810 109 4080) 1012 128) 4030/
Deot | Hexavalent [ Total 0002 14.7 172) Deotn | Hexavalent [ Total Deot | Hexavalent [ Total 153-5B-022 (me/ke) (me/ke) 0002 : (mg/kg) | (mg/ke) 1012 128 7560 1012 160 5790 1214 399 89400 J
(feI:t) Chromium | Chromium 0204 2.7 24.1J (ert) Chromium | Chromium (ert) Chromium | Chromium Depth | Hexavalent | Total 153-SB-051 153-SB-054 0204 13.2 617 0406 155 1730 0002 2.4 193 1214 29.8) 36700 1214 151 10000 1416 149) 38800/
(mg/kg) (mg/kg) 0406 6.6) 59.7) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (fe'zt) Chromium | Chromium Depth Hexawalent | Total Depth Hexavalent | Total 153-SB-047 0608 110 683 0204 115 2140 1416 313 1100 1416 153 18100) 1618 17.1 965 J
0002 : 0608 17.1) 91.1) 0406 84.3 2440) 0002 139 1690 (mg/kg) (mg/kg) (feet) Chromium | Chromium (feet) Chromium [ Chromium . | Hexavalent | Total 0810 5.8U) 41300 0406 a4 491 1618 9.5) 176 1618 54 1000 1820 15.6 853 J
0810 116J 296 ) 0810 1.1J 10.2 0608 12.7 69.6 0204 25.5 192 0406 389 3140 (mg/kg) | (mg/kg) (mg/kg) | (mg/kg) Dfept Chromium | Chromium 1214 2.3U) 8J 0608 64.1) 1000 1820 8.3) 316J 1820 59.4 2020) 1820 DUP 13.5 660 J
1214 2.3U) 8.3) 1012 0.48) 11) 0810 2.2U 1170 0406 12.9 900 0608 2950 11700 J 1-1.5 2.2) 125) 1-1.5 1.4 NA (feet) (mg/kg) (mg/kg) 1618 2.6 UJ 11 0810 18.5 1350 2022 1.7) 38.7) 2022 13 357) 2022 17.2 498 )
1416 2.5U) 10.7) 1214 0.78 23.4) 1012 11 17.3) 0608 50) 847 0810 1.8U 11100 2-2.5 92.6J 1860 J 3-3.5 55.5 NA 0406 0.98 23.4) 1820 2.5UJ 2.9 1012 2.1 790 2224 0.87) 15) 2224 1 24.6) 2224 9 324)
\m - \\\
:‘O‘ \\ .
N\ . Site 124 Site 0
e Study Area 7 JCIA Well|Si
Former Reosevelt Bo ) ) ) . ell|Site
! ‘ (Remedia\l\A\ction in (Remedial ACtion completed 2005-2009; excavation) (Remedial Action in progress)
Fo AN
AN
\ \\ ~~ See Figure 4E
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/ 5 \ B J , Site 187 Rqute 440 Médian Strip ) . , < / o o ) L |
- D} T — - - - B - E | e — — — —]
Route 440
momoon - - - - __L153?SB‘-0'1'5 - ]
o 153-SB-018 153-SB-016 8 . B - Legend
StsesBo21 2 e | e e e g e e —
= — T T T 53.SBI045 @  153.9 - T T T T e an _SB- 153-SB-04 Site 153 - Former Mortis Canal ’ ‘ Soil Boring Location
 @153-5B.051 103-SB-04 \ 153-SB-A09 163-5B-043 ¢ 193-SB-ADE ., 153-SB-A07 ‘\i & ¢ % O ‘-¢\15Q3 SB-A06 ! R 153-SB-A05 ° ’
— 153-SB-A11 ) % 335 _QR- 2 s ¥ ZIN ZIN ZIN N ZIN 153-SB-049" 7N Z -ob- iy . . . .
_ A= ) Q1338 | 153-SB-046 @\ ' 153- 153-SB-047 | 153-SB-048 @ 155:5B-049 @ 153-SB:050 = ? ettt ° Soil Boring Location < 20 mg/kg Hexavalent Chromium
- \ | — .= meememmmm—mmm=nnT = 0000 1500000000 00000 M ¥ A 900900000 = }0000000000000000000900\ TU ] - - -
[~ . 153-SB-057 -
] Lo 158-SB-081 * - — = — N -\ - N
- e\ 2 N Delineation completed
-~ T g ©153-SB-203 ©153-SB-204 I
. f-153-SB-A14@| ®153-SB:022 =/ “ § ey
058 y . . .
.- x GG ‘ £ - —— — Further delineation to the West to be completed and coordinated
e —l 153-SB-059 B £ with future Rl sampling at Site 187 Route 440 Median Strip.
¢ 5.’ ¢ J \ ) . . . . .
153-SB-206 8153.SB-207 2 £ N Other Chromium Sites - Remedial Actions completed or in progress
©153-SB ® ;
I/ " - ~ = | . e Site Bounda
153-58-208 ® ty, LLC : £ & Site 117 ® @ | Site 090 2
(Warehpuse Building) [ A Former Ryerson - | er Baldwin Steel »—x—»—>  Fenceline
Block 26101 ©* (Remedial Actions for chromium co - ‘
Lot 3 [ Block 26101 Buildings
&3 Lot 1 Block 21902
[ ) Lot 14
; ¢J % [} !
£3 G & & - ‘ 153-SB-A18B
Depth Hexavalent |  Total Sail represented by sample result was
) G (feey | Chromium |Chromium excavated during previous interim
- (Parking Lot) = (me/ke) (me/ke) remedial measures.
0002 ]
) 4 Notes:
) / TR - Figures 4A — 4D include soil sample results from the
@ 153-SB-079 ) 1997-1999 RI (TetraTech, 1999) and addition Rl
/\ 3 | ] sampling during 2009-2014. Figure 4E includes soil
— s o y
sample results for Eden Wood Realty property collected
during 2015.
15358706 Separate RAWP to be submitted for Eden Wood Realty,
Hexavalent Total LLC property.
Depth ) .
. Chromium | Chromium .
(feet) mgke) | (me/ke) Bold and shaded sample result exceeds the NJDEP soil
0002 1 criteria for hexavalent chromium of 20 mg/kg.
0406 159) 3080
0608 4110J 22500 U = Compound was not detected.
0810 3230 11500
0810 bUP 3600/ 9540 J = Data indicates the presence of a compound that
1012 1070 16900 meets the identification criteria. The concentration
153-SB-A13 153-SB-058 153-SB-023 153-SB-080 153-SB-081 153-SB-A11 153-SB-046 153-SB-A10 153-5B-048 153-SB-A08 153-5B-049 153-SB-050 1214 1970) 36000 J given is an approximate value.
Depth Hexavalent Total Depth Hexavalent Total Depth Hexavalent Total Depth Hexavalent| Total Depth Hexavalent Total Depth Hexavalent Total Depth Hexavalent Total Depth Hexavalent Total Depth Hexavalent Total Depth Hexavalent Total Depth Hexavalent Total Depth Hexavalent Total 1416 11.4) 32.6J
(ert) Chromium | Chromium (ert) Chromium | Chromium (ert) Chromium | Chromium (ert) Chromium [ Chromium (ert) Chromium | Chromium (feit) Chromium |Chromium (ert) Chromium | Chromium (fezt) Chromium |Chromium (ert) Chromium | Chromium (ert) Chromium |Chromium (fett) Chromium | Chromium (ert) Chromium | Chromium 1618 2.6J 37.7) DUP = Duplicate soil sample.
(mg/kg) (mg/ke) (mg/kg) (mg/ke) (mg/kg) (mg/ke) (mg/kg) (mg/kg) (mg/kg) (mg/ke) (mg/ke) (mg/kg) (mg/ke) (mg/ke) (mg/kg) (mg/kg) (mg/ke) (mg/ke) (mg/kg) (mg/ke) (mg/ke) (mg/ke) (mg/ke) (mg/kg) 1820 96.3) 12501
0002 . 0002 22.7) 501) 0406 269 13300 0002 12.3 192) 0002 18.7 636 0002 ; 0406 47.2 21101 0002 ; 0406 1.3 26.6) 0002 0406 1.2 23.4) 0002 2.2) 125) 2022 70.4) 529) NA = Not Analyzed
0204 54.5) 1180 0204 13.7 109 0608 435 10600 J 0204 7.3 153) 0204 89.7 4550 0204 10900 35300 0204 599 J 10300 0204 4750 18100 0204 92.6J 1860 2224 63.9J 365 )
0406 34.4) 198 0406 601 6950 J 0810 5.2 33000 0406 3 16) 0406 65.4 653 0406 67) 210 153-SB-045 0406 2450) 8180 153-5B-043 0406 3110 16000 153-SB-A07 0406 0.61 26.4) Ika = mil Kil
0810 232) 4440 0608 0.54U 33) 1012 19 91.3) 0608 1 8.1 0608 0.64U 10.1 0608 4811 5380 Ceotn | Hexavalent | Tota 0810 3680/ 15300 Ceogn | exavalent | Tota 0608 9070 23300 Ceot | Hexavalent [ Total TSI AG mgkg = milligrams per kilogram.
1416 3.7) 9.5) 0810 0.93 10.4) 1012 DUP 14U 68 0810 2.4U 21.9 0810 675) 25700 (fee’:_t) Chromium | Chromium 1012 8J 26.2 (fe’zt) Chromium | Chromium 0608 8970 25000 (:'ezt) Chromium | Chromium Hexavalent | Toml
1416 DUP 6.6 17.7 1012 1.2 16.9) 1012 0.65 17.7 0810 DUP 560 14700 (mg/kg) (mg/kg) 1214 2.3UJ 11) (mg/kg) (mg/kg) 0810 5380 14000 (mg/kg) (mg/kg) Depth | mium | chromium
1214 2.3UJ 16.5 0204 84.6 2160 1416 2.3UJ 8 0204 54.5 1170) 1214 14 35.4 0002 179) 3090 (feet) (me/ke) (meke) 60 30 0 60 120
0204 DUP 88.5 2070) 1416 10.8 28.4 0204 12.6) 121 0002 523 11200
1618 5.2 20.1 0406 1520 19500 0204 4520) 24900 Soa I E
1820 3.9 10.5 0608 7750 27700 0406 2500 36000 cale In Feet
0810 o 1050 0608 9150 39800
1214 7.7U) 48300 0810 7020) 31200
1618 30.4J 131 1214 2570 29900 )
1820 S 156 1416 187) 1270)
Amec Project No. Fi g ure 4C
3480150471 ' . .
& Soil Sample Results - Total and Hexavalent Chromium
amec foster wheeler 4\ Site 153 South Lower Segment to South Upper Segment
orenaredd chockedD ENVIRONMENT & INFRASTRUCTURE Study Area 5
repared/Date ecked/Date 200 AMERICAN METRO BLVD, SUITE 113 : :
. . _ WSL 12/05/14 AG 12/05/14 HAMILTON, NEW JERSEY 08619 Site 153 - Former Morris Canal
1 106/14/16| Added revised chemboxes and delineation line. \F{VSL AG Jersey C|ty’ New Jersey
REV. DATE STATUS reg;red Ch;c;(ed




153-5B-011
Depth Hexavalent Total
P Chromium | Chromium
(feet)
(mg/kg) (mg/kg)
0002 1.8 79.3J
0204 1040 14600
0406 50.9 764 )
0608 59.6 3080
e
153-SB-015 2 H I Total
1012 16 192) 153-5B-078 Depth | Hoxavalent ota
Hexavalent Total Chromium | Chromium
Depth i ) 1214 0.95U 5] Hexavalent| Total (feet)
Chromium | Chromium : Depth . . (mg/ke) (mg/kg)
(feet) 1416 0.93 28.7) Chromium | Chromium
(mg/kg) (mg/kg) : : (feet) 0002 5.7) 46.9)
(mg/kg) (mg/ke) 153-SB-075
0002 10.8) 132) 0002 79) 105 ) 0204 3.1J 30.2)
0204 11.8) 375) 153-5B-012 Hexavalent | Total 153-5B-063
0204 7.7) 75.9) Depth |\ mium | Chromium 0 400 800
0406 121 10100/ 153-SB-A04 Depth Hexavalent [ Total 153-SB-060 (feet) Denth Hexavalent |  Total e ——
0608 56.9 698 Deog, | Hexavalent [ Total 153-5B-013 153-5B-A03 (fe'zt) Chromium | Chromium 153-5B-A0L Deogy | Hexavalent [ Total 153-5B-062 (me/kg) | (me/ke) (fezt) Chromium | Chromium Scale In Foet
0810 111 3040) (feit) Chromium | Chromium 153-SB-014 Depth Hexavalent Total Depth Hexavalent Total (mg/kg) (mg/kg) 153-SB-A02 Depth Hexavalent Total (ert) Chromium | Chromium Depth Hexavalent Total 0002 a0 40/ (mg/kg) (mg/kg)
1012 128) 4030J (mg/kg) (mg/kg) Depth [Hexavalent|Chromium (ert) Chromium | Chromium (ert) Chromium | Chromium 0002 10.3J 263) Depth Hexavalent Total (feit) Chromium [Chromium (mg/kg) (mg/kg) (ert) Chromium | Chromium 0204 17.5 254) 0002 32.2) 293) 153-SB-069
1214 399J 894001 0002 8J 84.8) (feet) (mg/kg) | (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 0204 1060 7080) (feit) Chromium | Chromium (mg/ke) (mg/kg) 0002 20.1) 304) (mg/ke) (mg/kg) 0204 0.92 UJ 58.5) Depth Hexavalent Total
1416 149) 38800J 0406 7680 25400 0002 7] 293 J 0002 9.2 272 0002 66.1) 1850 0406 24.9 570) (mg/kg) (mg/kg) 0002 5.4) 59.3) 0204 41.4) 203 0002 9.4) 129 153-SB-076 0406 0.48) 14.1) (fpt) Chromium | Chromium
ee
1618 17.1 965 J 0608 33.2) 134) 0204 14.8) 628 0204 196 2410 0204 12.6) 99.4) 0608 33.7J 1450 0002 281 5530 0406 7490 31300 0406 40.8) 415) 0204 16.6 154) Do |Hexavalent|  Total 0608 37.1) 1750 (mg/ke) (mg/kg)
1820 15.6 853J 0810 93J 705 ) 0406 18.6) 292 ) 0406 13.6 84.2) 0406 1160J 9870 0810 28.1 22301 0204 998 10300 0608 7690 17400 0608 91J 2890 0406 26.9) 114) (fp:) Chromium | Chromium 0810 109J 637 0002 11.3 115)
ee’
1820 DUP 13.5 660 J 1012 222) 1130 0608 81.4 2200 0608 25.7 702) 0608 49.7) 357 1012 17U 1310 0406 361J 3120 0810 3.7U) 183) 0810 2) 9670 0608 163) 2130 (mg/ke) (mg/keg) 1012 0.56 U 880 0406 0.55U 3250
2022 17.2 498 ) 1012 DUP 229 1810 0810 208 1670 0810 17.5 1230 0810 2271 1200 1214 0.97U 20.5) 0810 6.4U) 28400 1214 60.7) 3030 1012 1.3 34.8) 0810 0.68 UJ 29 0002 55.6) 285 1012 DUP 0.81U 9160 0608 0.87 12.5)
2224 9 324) 1214 3.5) 17.3) 1012 189 1890 1012 43) 78800 1214 8.3) 27) 1416 14.1 4238 1214 2.5U) 9.8] 1416 20.8) 59.2 1214 1.6J 168 1012 0.74) 9.8) 0204 8.5) 86.4) 1214 11 27.8) 0810 0.51U 21.4)
.I
/i —
: Site 087 s
: 3 . JCIA Site =1
/ Site Site 088 Study Arpa 6 Nofth . R [
3 Study Arka 7 JCIA Well Site (Remedial Acfion in progréss) (Remedial Action in progress) a
(Remedial Action completed|2005-2009; excavation) (Remedial Action in priogress) ®
I (V1 kv RV DAl
! ~ Ea) ™ ~ [AN Ay oy
I /
A !
Route 440
Site 187 Route 440 Median Stri
Route 440 Legend
_____ ————— TSR — — — — — 153.58.014 Q53 snd13 15356012 ————_______________,___ P Soil Boring Location
3-SB-011 - —_———
----------------------------------------------------------------- 153-SB-A04 —---— - —rei e e e e e L R QR A ()R T T e e s e e e e e e s e e ‘ . . . |
. . Block 21902 153-SB-A03 X x| Py Soil Boring Location < 20 mg/kg Hexavalent Chromium
t 153-SB-A05 Site 153 - Former Morris Canal Lot 1 @ 079-SB-BO1 153,55 061“-
e —de X ===t @ 079-SB-008 ® -4 Delineation completed
[ 079-SB-029 079-SB-0(Q ® 153-SB-071
! ) Water Street
Site 079 3 . . )
_ Route 440 Vehicle Corp N +53=SB=074 - —— — Further delineation to the West to be completed and coordinated
Excavation Area (Remedial Action for Chrqmi)um completed 2010; 17 with future Rl sampling at Site 187 Route 440 Median Strip.
capping .
Cap Area 1 . . . . .
| Other Chromium Sites - Remedial Actions completed or in progress
) : Block 22002
_ Site 18 | Lot 1
Site 090 Former M.1. Holdings, Inc. H
Block 26101 _ _ Former Bald_wm Steel (Remedial Actions for chromium completed 2010-2012; H ————————— Site Boundary
Lot 1 (Remedial Actions for chromium completed 2010-2012; capping and éxcavation) i ; i
capping and excavation) Ciasulli . .
(Car Dealership) 440 FiskRealty,LLC »—»—»—*  Fenceline
Site 117
Ryerson Steel Block 21902 -
Lot 14 - Buildings
$
¢ Block 21902 NJCU [ Property Block 21902 cT;
Lot 13 Cap Area (West/ Campus) Lot 2 Block 22001
Lot 4 fn‘
o 153-SB-A18B
Depth Hexavalent [  Total Soil represented by sample result was
f (feey | Chromium |Chromium excavated during previous interim
(mg/kg) (mg/kg) remedial measures.
Block/22002 0002 !
Block 22002
Lot 19
Notes:
Figures 4A — 4D include soil sample results from the
‘ 1997-1999 RI (TetraTech, 1999) and addition Rl
e / sampling during 2009-2014. Figure 4E includes soil
R / sample results for Eden Wood Realty property collected
0 ek . ¥ during 2015.
Separate RAWP to be submitted for Eden Wood Realty,
LLC property.
Bold and shaded sample result exceeds the NJDEP soil
criteria for hexavalent chromium of 20 mg/kg.
153-SB-A05 153-SB-061 153-5B-074 153-SB-071 153-5B-073 153-SB-072 153-SB-070 U=C q t detected
Hexavalent Total Hexavalent Total Hexavalent Total Hexavalent Total Hexavalent Total Hexavalent Total Hexavalent Total = Lompound was not aetected.
Depth . . Depth K R Depth . . Depth K . Depth . . Depth . . Depth . K
(feet) Chromium [ Chromium (feet) Chromium [ Chromium (feet) Chromium | Chromium (feet) Chromium [ Chromium (feet) Chromium | Chromium (feet) Chromium | Chromium (feet) Chromium [ Chromium _ L
(mg/ke) (mg/ke) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/ke) (mg/ke) J = Data |nd|c§tes f[he presence .of a compound thgt
0002 624 11200 0002 1.9) 13.71 0002 9.5 97} 0002 6.9 87.3) 0406 0.51 NA 0406 18 NA 0002 4.8 87.2) meets the identification criteria. The concentration
0204 4520 24900J 0204 1.6J 15.5) 0406 0.49U 6.1) 0204 0.47U 12.7) 0608 0.48U NA 0608 0.47U NA 0204 0.75 25.8) given is an approximate value.
0406 8250 36000 0406 113) 1970 0608 0.49U 49) 0406 59.8 507 ) 0810 0.48U NA 0810 0.52 NA 0406 360 3230
0608 91501 398001 0608 30J 1270 0810 0.49U 5.3J 0406 DUP 55.5 836 0608 174 4150) DUP = Duplicate soil sample.
0810 7020 31200 0810 2.1) 442) 0810 15 72.7) 0810 46.7 1240
1214 2570 29900 J 1012 0.66 UJ 26) 1012 11.4 256J NA = Not Analyzed.
1416 187 1270)
mg/kg = milligrams per kilogram.
60 30 0 60 120
Scale In Feet
Amec Project No. Fi gure 4D
3480150471 \ 4 : :
& Soil Sample Results - Total and Hexavalent Chromium
amec foster wheeler <€) Site 153 North Segment
orenared/n checked/D ENVIRONMENT & INFRASTRUCTURE Study Area 5
repared/Date ecked/Date 200 AMERICAN METRO BLVD, SUITE 113 : :
WSL 12/05/14 AG 12/05/14 HAMILTON. NEW JERSEY 08619 Site 153 - Former Morris Canal
1 |06/14/16| Added revised chemboxes and delineation line. WSL | AG Jersey C|ty New Jersey
REV. DATE STATUS Preg;red Ch;c;(ed y




153-SB-058 153-58-023 153-SB-A13 153-5B-021 153-58-020
Deot | HEXAVALENT [ TOTAL Depth | HEXAVALENT | TOTAL Deot | HEXAVALENT [ TOTAL 153-5B-203 Depth | HEXAVALENT | TOTAL Depth | MEXAVALENT] TOTAL
ep CHROMIUM | CHROMIUM CHROMIUM [CHROMIUM ep CHROMIUM | CHROMIUM Depth HEXAVALENT TOTAL CHROMIUM |CHROMIUM CHROMIUM [CHROMIUM
1-15 2271 501) 5-55 269 13300J 0-2 : 133 CHROMIUM | CHROMIUM 15-2 4.7 83.3J 1-15 139 1690
2.5-3 13.7 109 6-65 435 10600 2-4 5 1180 1-15 0.61 4.5 3-35 16 269/ 25-3 515 192
45.5 601 6950 8-8.5 5.2 33000 4.6 4] 198 25-3 35 67.1 45-5 60.9 1320) 4.5-5 12.9 900
65-7 0.54U 33) 105-11 19 913) 2-10 2321 2440 25-3 3.5) 24.4 6.5-7 1.1) 4940) 6.5-7 50J 847
9-9.5 0.93 10.4) 10.5-110P 14y 68 14-16 3.7) 9.5) 5-55 42.4 953 85-9 0.84) 8340) Legend
10.5-11 12 16.9J 14- 16 DP 6.6 17.7 7-75 121) 542 8.5-9DP 12U 3500 ; ; ;
9-95 0.59UJ 15.4 10.5-11 16U 461 Al @ Soil Boring Location
Depth | HEXAVALENT | TOTAL @ Soil Boring Location < 20 mg/kg Hexavalent Chromium
153-5B-202 CHROMIUM | CHROMIUM
Depth HEXAVALENT TOTAL 0-2 2337 1200
CHROMIUM | CHROMIUM 0-3 189 NS Delineation Complete
1-15 58.2 2080 4-6 52.7) 747
35-4 0.64 4.7 6-8 1470) 29000 . .
555 251 71 T o) 110 Further delineation to the West
7-75 386 1370 -1 21Ul 26 - — — 10 be completed and coordinated
8-85 27.9 21 14-16 2.5U) 5.1 with future Rl sampling at
10-105 | 129) NS Site 187 Route 440 Median Strip.
Q,RN%S -------
153-5B-206 | |
153-5B-A11 : + Eden Wood Realty Boundar
Depth | HEXAVALENT | TOTAL Deoty | HEXAVALENT [ TOTAL | I ! b y
CHROMIUM _|CHROMIUM —~diesspi02r—" ep CHROMIUM. | cHROMIUM __
1-15 15) NS S0 02 : T2 i n N
3:35 3.7 NS -—" 153-SB-Al2 2-4 10900 35300 .| Existing Building
5 - o5 T8) NS 6-8 481) 5380 153-SB-A18B
10-105 16 NS 2. 3 o Depth | Hexavalent | Total Soil represented by sample
153-SB-203 8-100DP 360 14700 (ert) Chromium | Chromium | d duri
5 12-14 23U 16.5 (mg/ke) (mg/ke) resu.t W@S exc;avate _urlng
z 153-5B-024 ASPHALT 0002 ] previous interim remedial
g Depth | TEXAVALENT [ TOTAL e measures.
@ CHROMIUM | CHROMIUM 153-SB-207, 153.SB-081 Notes:
uf L 4-45 et 2440 Deoth | HEXAVALENT [ TOTAL o . .
2 827 127 69.6 ep CHROMIUM_|CHROMIUM This figure includes soil sample results from the 1997-
o 8.5-9 22U 1170) o .
2 15-2 18.7 636 1999 RI (TetraTech, 1999) and addition RI sampling
gl [ 205-11 11 17.3) 23 o 1550
: s 4 = sampling during 2009-2014.
4 153-SB-A14 f \ 6-6.5 0.64U 10.1 .
g HEXAVALENT |  TOTAL 85-9 24U 21.9 Bold and shaded sample result exceeds the NJDEP soil
£ Depth 153-SB-209 53-SB-208 ! iteri i
5 CHROMIUM_|CHROMIUM r i 115-12 0.65 17.7 criteria for hexavalent chromium of 20 mg/kg.
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