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June 17, 1793

i
Mr. Scott A Weiner, Commissioner
New ] ersey" Depurtment of Environmental Protection and Energy

; Trenton, New Jersey 08625

' Success, 8§

401 East SFM Street, 7th Floor

Re: NJI EjEPE Voluntary Site Remedietion Program
M.1.| Holdings, Inc.
223 West Side Avenue
J City, NJ 07305

!
Desr Mr. \Yeiner:

The purpos_L of this letter s two Fold, 1) To enthusiastically report to you that the NJDEPE
voluntary aite remediation program is a success and 2) To seek your guidence, given this
how we might now proceed with a more streamlined ECRA review submittul
30 as to avold the possibility of and duplicste efforts and costly delays, given the negative
historical p}erception of ECRA as a site remediation process.

|
M.L Holdin&a executed a Memorandum of Agreement (MOA) with NJDEPE in October, 1592

" to begin NiIDEPE oversight of the cleanup of ML Holdings' Jersey City, New Jersey
' facility. Olir properties are comprised of 11.65 acres of land which are divided into three

seperate p#cek of lend. Among the submittals to NJDEPE shortly after the execution of
the MOA weas & report on the cleanup (at risk) of the eastern portion of the above

- referenced ifaculty. The cleanup activitles on this portion of our properties included the
' excavatton?and off-site disposal of over 2,000 tons of mercury contéeminated solls, As a

result, thede properties have been rezoned by the City of Jersey City to accommodats

' recreatlona!l activities and are presently leased to the Jersey City State College.

,F
NJDEPE's ii-ev!ew of that report, as well as the oversight of on-going remedial activities

~ for the western portion of the facility, has been conducted by NJDEPE's West COrange, New

Jersey f leld office. The support from the West Crange office has been excellent. The
NJDEPE ov:ers!,ght manager Is Mr. Gery Greulich, a Serior Environmental Specialist in the
West Orange office. Mr, Greulich's responsiveness to our needs has kept the project on

i schedule add a letter of no further actton (for the eustern portlon of the factlity) was

issued by NJDEPE to M.L Holdings, Inc. on May 17, 1993 {copy attached).

BAA000008

TIERRA-B-014883



[den

R TS U R o T U T ] [\ oA S R Radrl RpRcln ! .,‘I‘_ .
T1:47aM FROM WCODWARD-TLYDE WAVRE 7O IocdTviiEss P05/ {0¢

€

Mr, Scott A. Welner, Commissionar
NJDEPE
June 17, 1893
Page 2

cleanup of this site is a success story. The cooperation we received from NJ]DEPE to bring
this projecy to completion has allowed M.l. Holdings to now consider selling that portion
+ of the Jersey City factlity to the Jersey City State College. It is my understanding that
such a sale of former Industrial property would trigger the ECRA process. A preliminary
" phone call fo the ECRA information line in NJDEPE's Trenton offlce Indicated that the

sale of the property would necessitate the flling of the ECRA Initlal Notice Review forms.
- The represdntative on the information line also Indicated that additional sampling and/or

: remediattogi of the site is not necessary due to the successful completion of the voluntary
cleanup. |

Considerinj the large amount of dats to be reviewed, NJDEPE's timely decision on the

M.1. Holdings is concerned that the triggering of the ECRA process might lead to either
' miscommurfication or dissgreement within the various NJDEPE elements on _the
! completen and results of this voluntary clesnup., If that were to happen, . it would
" significantly undermine the voluntary cleanup program. In many instances, clients are
desirous of|cleaning up property prior to sale in order to factor in the real price end
' eliminate the uncertainties of cleanup cost. This thought is also contzined in your June
+ 1882 Description of the Program at Page 2. We certainly hope that the NJDEPE's
voluntary site remediation program will be a way to further streamline the newly enacted
ISRA legislation which was signed by Governor Florio on June 16. This new legisliation,
' which replaces ECRA, is more conslstent with other regulatory programs and clearly the
" voluntary cleanup program is fér more responslve that the former ECRA process has been.
‘ Accordlngl)i, I would appreciate your feedback on how we may now proceed in 8 manner
" that will aveld the potential for duplication of efforts regarding the voluatary site cleanup
! and the na\\rly enacted ISRA process.

| Very truly yours,

*

B. Van Fossen {(NJDEPE, West Orange)
W. Lyon
J. Xlpck

‘cc: G G{:ulich (NJDEPE, West Orange)
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1.0 INTRODUCTION

This report summarizes preliminary site characterization
activities performed by AWD Technologies, Inc. at M.I. Holdings’
facility in Jersey City, New Jersey. The objective of this
preliminary investigation was an initial evaluation of soil and
groundwater conditions at the site. Field investigations began on
June 29, 1987 and included the instaliation of monitoring wells, and
the chemical analysis of soil and groundwater samples.

2.0 BACKGROUND INFORMATION

The M.I. Holdings facility in Jersey City is located between
West Side Avenue and Route 440 near Carbon Place. The surrounding
area is a combination of industrial and mixed residential use. The
facility consists of 22 buildings that occupy approximately 11 acres.
A variety of chemical products were produced continuously at the site
for approximately 90 years.

Mercury products were manufactured at this facility until 1977.
In 1977 production of all products, except Flowco(R) (calcium
stearate), was discontinued.

2.1 geology

The bedrock beneath the M.I. Holdings site is the Triassic Newark
Formation which consists of red sandstones and shale with occasional
layers of conglomerate. To the east of the property, the Triassic
Palisade Diabase forms a linear hill that extends the entire length of
Jersey City and eventuzlly emerges to the north along the Hudson
River.

NJ101 -1-

TIERRA-B-014888



AWD Technologies, Inc.

The actual depth to bedrock at this site is unknown. Lovegreen
{1974) estimates that the depth to bedrock in this area is 160 ft to
200 ft. The slope of the bedrock surface beneath the site generally

dips from east to west.

Bedrock is overlain by stratified glacial drift and fluvial
deposits that consist of reddish brown silty sand,

2.2 Hydrogeology

Review of TJlocal geography suggests that groundwater probably
flows east to west across the site from the topographic high of the
Palisade Diabase towards the Hackensack Meadows.

3.0 FIELD INVESTIGATIONS

3.1 Soil Borings and Monitoring Well Installation

Three pairs of clustered monitor wells were installed between
June 29, 1987 and July 7, 1987. Each cluster consists of one shallow
and one deep 4-in. 0.D. PVC well. Shallow monitoring wells are
screened in the unconfined aquifer, and are generally completed 10 ft
below grade. Deep wells were installed to a maximum depth of 50 ft.
Well construction details are summarized on Table 1.

Figure 1 shows the lacation of the three well clusters installed
by AWD Technologies at the plant. MW-1A and MW-1B were installed in
the northeast corner of the property and were expected to be on the
upgradient side of the property. Clusters MW-2A, MW-2B and MW-3A,
MW-3B were installed along the western edge of the property and were
expected to be on the downgradient side of the property. The

NJ101 .2-
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elevation of the wells was surveyed to the nearest 0.01-ft by Howard
F. Greenspan Associates, a New Jersey licensed surveyor.

Drilling was performed by the E}stern Drilling Company of
Woodbury Heights, New Jersey using a George E. Failing 1250 Holemaster
rig. The drilling was inspected in the field by a geologist,
Mr. Paul Kareth, who also prepared the boring logs and monitor well
jnstallation reports. Water rotary techniques and drag bits were used
to advance the boreholes, except where sediment characteristics
required the use of drilling mud to maintain an open hole.
Specifically, mud was used during the first 14 ft of driliing at MW-18
and throughout the drilling of MW-3B where fluid less dictated the use
of mud to maintain an open hole. Split-spoon soil samples were
collected during well installation. Continuous samples were collected
to the top of the water table, and at 5-ft intervals thereafter.

Throughout the drilling, air quality was monitored with an HNU
(11.7 EV probe) and a mercury vapor analyzer both at the borehole and
in the breathing zone.

A11 monitor wells were completed using 4 in. diameter flush
threaded PVC casing and .020-in. machine-slotted, 4-in.-diameter PVC
screens. Five feet of screen was installed in shallow wells, and 10
feet in deep wells. A filter pack consisting of No. 1 Jesse Morie
Sand and was placed 1 ft to 2 ft above the top of the screen. This
was followed by a 2-ft thick layer of bentonite pellets. The
remaining annular space was filled with a cement/bentonite slurry.
Monitor well details are shown on Figure 2.

A relatively impermeable soil layer was encountered 1] ft below
grade in MW-1B. This boring was reamed to 12-in.-diameter and an
8-in.-diameter steel outer casing was set to a depth of 14 ft (i.e.,

NJ101 -3~
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3 £t below the top of the relatively impervious soil layer). The
annular space between the borehole and casing was filled with a
cement/bentonite slurry and allowed to set overnight before drilling

continued.

Split-spoon samples were collected during the drilling of moniter
wells MW-1B, MW-2B and MW-3A. The samples were collected continuously
to the top of the water table in the shallow wells and at 5-ft
intervals below the water table in the three deep monitor wells MW-1B,
MW-2B, MW-3B.

Soils were examined in the field for evidence of contamination by
visual inspection and head space analysis with an HNU and a mercury
vapor meter. There were no indications in the field that any of the
soils collected contained contaminants. In the absence of field
evidence, the soil sample collected from immediately above the water
table was selected for laboratory analysis.

Descriptions of the soils encountered during drilling are
presented on the boring logs included in Appendix A. Appendix B
contains monitoring well installation reports.

3.2 Monitoring Well Development

Monitoring wells were developed as each cluster was completed.
MW-1A and MW-1B were developed with air, whereas the other four wells
were developed using a submersible pump. A steady flow rate was
maintained in MW-2B and MW-3B during development. MW-2A and MK-3A
were pumped dry several times during development because the minimum
pump rate of 5 GPM resulted in evacuation of the casing.

NJ101 -4-
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Each well was developed for 30 to 45 minutes or until a silt free
discharge was achieved. A silt-free discharge could not be obtained
from MW-3A due to the slow recharge of that well.

3.3 Groundwater Sampling

 Groundwater samples were collected from all of the monitoring
wells on three occasions: July 27 and 28, 1987; September 23, 1987;
and October 16, 1987.

The first round of samples consisted of unfiltered samples
analyzed for pricrity pollutants plus a Tlibrary search for 40
additional tentatively identified compounds. Filtered groundwater
samples were collected and analyzed for priority pollutant metals
during the next two rounds. Filtered samples were collected teo
evaluate the influence of suspended particles on the analytical
results for metals.

Laboratory analyses were performed by YWC, Inc., of Monroe, C¥
and Whippany, NJ. YWCI is a NJDEP certified laboratory.

The protocols used to collect soil and groundwater samples at
this site were consistent with NJDEP guidance contained in the Draft
ECRA Sampling Plan Guide dated 6 June 1986, and the field sampling
procedures manual of June 1986. Laboratory analyses were reported at
NJDEP's Tier II QA level.

A decontamination area was established to clean purging equipment
between monitoring wells., Plastic sheeting was 1laid out to prevent

sampling equipment from contacting the ground. Alconox soap and
potable water were used to clean sampling equipment between wells.

NJ101 -5~
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The three deep wells (MW-1B, MW-2B and MW-3B) were purged of a
minimum three casing volumes of water using a submersible pump.
Alconox and potable water were used to wash the pump. Approximately
30 gallons of potable water were flushed through the pump after
purging each monitor well.

The three shallow wells (MW-1A, MW-2A and MW-3A} were purged
using a centrifugal pump and dedicated black PVC hose. The shallow
wells were pumped dry and allowed to recharge for 2 hours, and then
pumped dry a second time before sampling.

Each well was sampled with a laboratory-cleaned, dedicated bailer
constructed of stainless steel tubing with teflon check valves.

The volatile organic vials were filled first. The remaining
containers were filled in rotation to avoid developing a stratified
sample. Samples were not filtered in the field during the first.
sampling event, Consequently, the measured concentration of metals
included both dissolved metals and metals attached to particulates in
the sample. Subsequent samples submitted to the laboratory for metals
analysis were filtered in the field using a 40 micron millipore
filter.

A field blank was collected each day by pouring
laboratory-supplied distilled water into a clean bailer, and then
transferring the water to the appropriate containers. A trip blank
also accompanied each day’s samples, when analysis included volatile
erganic compounds (VOCs).

A1l samples were transported directly to York Laboratories in
Whippany, New Jersey at the end of each day. Chain-of-custody was

NJ101 -6-
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maintained throughout the sampling period, and is documented in the
laboratory reports included in Appendix C. This Appendix is bound
separately, and divided into two parts, because of its size.

4.0 DATA ANALYSIS AND RESULTS

4.1 Site Geology

Information included on boring logs (Appendix A) indicates that
the site is underlain by approximately 10 ft of man-made fill which
overlies at least 50 ft of natural soil deposits. The fill consists
mainly of sand with some construction debris. The fill on the eastern
side of the site overlies reddish brown silty sands of glacial or
fluvial origin. A layer of peat and organic silt was encountered at a
depth of 8 ft to 10 ft, indicating that the Hackensack Meadows
probably extended onto the site along the western boundary of the
site. The eastern extent of the marshland is unknown. Reddish brown
silty sands were encountered below the marsh deposit.

The scil borings were terminated at a maximum depth of 50 ft.
Bedrock was not encountered in any of the borings.

4,2 Site Hydrology

Water Tlevel measurements (Table 2) were used to estimate
groundwater flow patterns at the site. Static water Tlevel
measurements from shallow and deep wells indicate that at least two
water bearing zones are present beneath the site. The upper water
bearing zone is under water table conditions, and groundwater is
generally encountered within 10 ft of the ground surface. The deeper
water bearing zone occurs under confined or semi-confined conditions,
and at the western end of the property is separated from the shallow
zone by the marsh deposits.

NJ101 -7-
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Groundwater elevations in shallow wells are uniformly higher than
the deeper wells (Figure 1). The differences in water elevations
between shallow and deep wells indicate a potential for downward
vertical movement of groundwater.

Plant north is defined on Figure 1 and our discussions of flow
directions are referenced to plant north. The water level data are
insufficient to develop a contour map of the piezometric surface due
to the limited number of observation points. In general, water level
measurements from both the shallow and deep monitor wells indicate
that groundwater flows predominately from east to west across the
site. A maximum gradient was calculated based on water elevations 'at
the three well cluster Tocations. The maximum calculated gradient for
the shallow water-bearing zone was 0.009 and the maximum gradient for
the deep zone was 0.007. The components of gradient in the
north-south and east-west directions, and the direction of flow are as

follows:

Gradient, Flow Direction

Fast-West North-South
Shallow wells .008W .003N
Deeper wells .006W .002S

It should be emphasized that these calculated gradients provide only a
general indication of the direction of groundwater flow. Water level
observations at three points are the minimum number required to define
the general direction of flow, and assume that the water table is a
flat plane. This is most likely an oversimplification of actual
conditions in the field.

NJ101 -8-
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4,3 Results of Chemical Analyais

Measurements of pH, electrical conductivity and temperature were
obtained in the field at the time of groundwater sampling. The
results of these measurements are shown in Table 2. The pH at menitor
well cluster 3 is quite high {about 10 and 11) in both the shallow and
deep wells. The pH at monitor well clusters 1 and 2 is about neutral
(6.5) in the shallow wells and quite high (about 10) in the deeper

wells.

Electrical conductivity is consistently higher in the deep wells.
MW-1A had the lowest conductivity (111 umhos/cm) and MW-1B had the
highest (500 umhos/cm). HNU readings of the atmosphere in each
monitoring well indicate that only MW-3B contained VO vapors above
background levels. The HNU reading of 7 ppm for MW-3B is corroborated
by laboratory analysis of groundwater from this location.

Laboratory analyses were performed on one soil sample from each
cluster location, and on groundwater samples collected from each well.
First round analyses included priority pollutants plus forward library
search for both soil and groundwater. Subsequent analyses were
limited to priority pollutant metals on groundwater samples.
Analytical results for the last round of samples were received on
October 26, 1987.

Analytical results are summarized on Tables 3 through 6.
Complete laboratory reports are included in Appendix €. Elevated
concentrations of volatile organic compounds and some metals were
detected in groundwater coilected from MW-3B. Soil from MW-3A, which
is adjacent to MW-3B, contained chromium and nickel in significant
concentrations. Soils and groundwater analyzed from elsewhere at the
site showed little evidence of contamination.

NJ101 .9-
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The presence of high chromium and nickel concentrations in soil
at the site may be attributed to the use of contaminated fill, a
common problem in Jersey City.

The monitoring wells were sampled and analyzed for priority
pollutant metals on two occasions after the first sampling event.
Samples collected during events two and three were filtered in the
field to remove any suspended solids that might be present. Filtering
significantly reduced the observed concentration of metals in
groundwater.

The most significant concentrations of VOCs were detected in
groundwater collected from MW-3B. MW-3B is a deep well which contains
11 ppm of trichloroethylene. MW-3A, the companion shallow well,
contains several organic compounds but in the low ppb range. The high
concentrations of VOCs in deep well MW-3B, and their virtual absence
in other wells at the site suggest one of the following:

) a contaminant source exists at the site, and a pathway
exists between the shallow and deep water bearing
zones; or

. a contaminant source exists off site and it is being
transported to M.I. Holdings’ property by groundwater
flow.

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 nelusi

The results of this investigation indicate that soil and
groundwater 1in the wvicinity of the well cluster Number 3 are
contaminated with metals and organic compounds. The elevated

NJ101 -10-
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concentrations of chrome and nickel in the soil may be attributed to
the use of contaminated fill at the site, a common prebiem in Jersey

City.

The source of VOCs detected in MW-3B is not known at the present
time. This is due in part to open questions regarding the direction
of groundwater flow at the site.

5.2 Recommendations

AWD Technologies proposes the following activities be performed
at the site as the next step toward defining subsurface conditions,
hydrogeology, soil and groundwater contamination, and contamination
sources.

® Install two additional well clusters on either side of
MW-3. This will provide better definition of the
extent of VOCs in groundwater, and may provide some
information on the direction of the source.

(] Perform a soil gas survey to assess the possibility
that a source of VOCs is present in soil at the site.

) Install a network of shallow and deep piezometers at
the site to better define vertical and horizontal
groundwater gradients and establish the pattern of

groundwater flow across the site.

We will prepare a work plan describing these work items in more
detail, when requested by M.I. Holdings.

NJ101 -11-

TIERRA-B-014898



AWD Technologies, Inc.

TABLE 1

SUMMARY OF MONITORING WELL CONSTRUCTION

Length Elevation
Screen of Riser (ft) Top of
Depth Length (Including Casing
MW (ft) (ft) stickup) (ft)
1A 13.5 5 8.94 23.98
18 52.0 9.7 38.9 23.48
2A 9.0 5.1 2.2 7.79
2B 47.0 10.1 35.0 7.77
3A 10.5 5.1 2.2 7.73
3B 47.0 10.0 35.0 7.25
NJ101T1
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FIELD PARAMETER MEASUREMENTS ON JULY 27 AND 28, 1987

TABLE 2

«auj ‘sepborouyrsl gmy

HNY
Background/
Elevation (ft) Cond. Well
Well Top of Water Quality Temp. {umhos/ Sample
Number Water Casing Smeil, Color Time pH oC cm) {ppm)
MW-18B 12.18 23.98 silty, cleared 14:15 8.6 22 500 .6/.6
after several
minutes
MW-2B 4.88 7.717 silty, cleared up 14:45 10.1 28 324 4/ .4
after several
MW-3B 4.65 7.25 silty, strong odor 15:30 10.2 26 240 .4/7.0
brown suds
MW-1A 13.47 23.98 pumped dry twice, 12:30 6.3 30 111 .6/.6
brownish color
MW-2A 5.37 7.79 dirty brown, sand 13:00 6.7 28 155 .6/.6
in bucket
MW-3A 4.08 7.73 silty, odor, pumped 13:30 10.9 23 191 .6/.6
dry twice
NJ101T42
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TABLE 3
GROUNDWATER ANALYSIS - ORGANIC COMPOUNDS

Well: MW-1A MW-1B MW-2A MW-28B MK -3A MW-3B

Volatile Organic Compounds

Methylene Chloride 2JB 2J8 3JB 348 10B 2,000B
Trichlorofluoromethane U U u 2J 1J U
Chloroform U 4J U U U ]
1,1,1-Trichloroethane U U U 1JB u 100J8
1,1-Dichloroethene U U U U u u
Trichloroethylene ] U U U 3 11,000
Benzene u U ] U 14 360J
Toluene 1J8 2J8 1JB 2J8 3JB 490JB
Ethylbenzene U 1J U u 6 200J
trans-1,2-Dichloroethane U U U U 2J 1]
Library Search 1808 U 598 107 733 U
Base/Neutral Compounds

1,2-Dichlorobenzene U U U U U 6J
Naphthalene U u u 1J U kR
Fluoranthene U U u U u U
Pyrene u U U U ] U
Acid Extractable Compounds

Phenol ] U u 9J U 18J
2,4-Dimethylphenol U u U U U 2J
Library Search BNA 31 u 130 4 50 2,052
Pesticides/PCB’s

Gamma BHC ] u U U ) 0.05
Cyanide (aqueous, ug/1) <5 <5 <5 <5 25 <5
Cyanide (dry weight, mg/kg)

Phenols (aqueous, ug/1) 55 3 40 18 g 82
Phenols (dry weight, mg/kg)

Petroleum Hydrocarbons (mg/1) 2 <1 <1 2 <1 <1

ATY vatues in ug/1 unless otherwise indicated.

U = Compound was analyzed for but not detected.

J = Compound was detected but is below the specified minimum detection limits,
concentration listed is an estimated value, '

B = Possible laboratory contamination.

NT = Not tested.

NJ101T32
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TABLE 4
GROUNDWATER ANALYSIS - METALS

Z

o
g

Parameter: Antimony Arsenic  Beryllium Chromium Copper Lead Mercury Nickel Selenium Zinc §
2

MW-1A: -3

1/27/87

unfiltered <60 <10 <5.0 46 36 48 4.6 <40 <5.0 84

9/23/87

filtered <60 <10 <5.0 14 <25 <5.0 1 <40 <5.0 112

10/16/87 ,

filtered 101 <10 <9 <10 <25 <5.0  0.45 <40 8.6 30

MW-1B:

7/21/87

unfiltered <60 <10 <5.0 <10 <25 <5.0 <0.2 <40 5.6 <20

9/23/87 .

filtered <60 <10 <5.0 <10 <25 <5.0 <0.2 <40 <5.0 60

10/16/87

filtered <60 <10 <5 <10 <25 <5.0 <0.2 90 6.0 39
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TABLE 4, CONTINUED
GROUNDWATER ANALYSIS - METALS

Parameter:

Antimony

Arsenic

Beryllium Chromium Copper Lead

Mercury Nickel

Selenium Zinc

MW-2A:
7/21/817
unfiltered

9/23/817
filtered

10/16/87
filtered

<60

<60

102

46

21

<5.0

<5.0

<5

202

11

<10

<25

<25

<25

21

<5.0

<5.0

45,6

0.2

0.2

<40

<40

<40

<5.0

<5.0

<5.0

64

81

<20

MW-2B:
1/27/87
unfiltered

9/23/87
filtered

10/16/87
filtered

<60

<60

8.3

<10

<10

<19

<5.0

<5.0

<5

<10

<10

<10

<25

<25

<25

5.2

<5.0

<5.0

3.6

<0.2

<0.2

<40

<40

<40

<20

<5.0

<5.0

<20

58

37

*ou; ‘saifiojouysal aMY
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TABLE 4, CONCLUDED
GROUNDWATER ANALYSIS - METALS

>

g
g

Parameter: Antimony Arsenic Beryllium Chromium Copper Lead Mercury Nickel Selenium Zinc §
?

MW-3A: g

1/21/87

unfiltered 151 37 <5.0 2,240 113 193 240 206 <5.0 306

9/23/87

filtered <60 21 <5.0 1,970 <25 «5.0 9.3 <40 <5.0 114

10/16/87

filtered 133 42 <5 2,000 <25 <5.0 15.1 K40 K5.0 24

MW-3B:

7/27/87

unfiltered <60 45 <5.0 1,000 48 5.2 22 <40 <5.0 4]

9/23/87

filtered <60 6.2 K5.0 <10 <25 <5.0 0.27 <40 <5.0 50

10/16/87

filtered <60 <10 <5 <10 <25 <5.0 <0.2 <40 <5.0 30

f = filtered groundwater sample.

unf = unfiltered groundwater sample.
A1l values in parts per billion except where noted

NJ101733
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TABLE 5
SOIL ANALYSIS, METALS

Soil Soil Soil
Well MW-18 MW-2B MW-3A
Parameter:
Antimony <12 <i2 728
Arsenic <2.0 <2.0 5.3
Beryilium 1.0 <5.0 1.3
Chromium 9.2 14 36,000
Copper <5.0 10 45
Lead 3.3 14 8.3
Mercury <0.1 <0.1 0.62
Nickel <8.0 <8.0 950
Selenium <1.0 <1.0 296
Zinc 29 36 1.05

A1l values in parts per million,
Soil samples collected between June 2% and July 6, 1987.

NJ101T6
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AWD Technologles, Inc.

TABLE 6
SOIL ANALYSIS, ORGANIC COMPOUNDS

Soil Soil Soil
Well MW-1B Mil-2B MW-3A

Volatile Organi¢c Compgunds:

Methylene Chloride 5 JB 32 B 17 B
Trichlorofluromethane 5 JB 4 74
Chloroform U U ]
1,1,1-Trichloroethane 35 B 50 B 7 JB
1,1-Dichloroethene 2 JB ] U
Trichloroethylene U U U
Benzene 3 JB 10 JB 6 JB
Toluene U U ]
Ethylbenzene U U U
trans-1,2-Dichloroethane U U U
Library Search u U
Base/Neutral Compounds:
1,2-Dichlorobenzene [ U U
Naphthalene U U U
Fluoranthene 734 U U
Pyrene 88 J U U
Acid Extractable Compounds:
Phenol u U U
2,4-Dimethylphenol U [\ U
Library Search BNA g270 B 12,960 B 11,060 B
Pesticides/PCB's
Gamma BHC ] U ]
Cyanide

(aqueous, ug/1) <0.10 <0.1 <0,10
Cyanide ,

(dry weight, mg/kqg)
Phenols

{aqueous, ug/1) <0.5 <0.5 1.05
Phencls

(dry weight, mg/kq)
Petroleum Hydrocarbons

{mg/1) NT NT NT

A1l values in ug/] unless otherwise indicated.

U = Compound was analyzed for but not detected
J = Compound was detected by is below the specified minimum detection
limits, concentration listed is an estimated value,
B = Possible laboratory contamination,
NT = Not tested.
NJ101T5
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1.0 INTRODUCTION

1.1 Purpose

This Offshore Investigation Results Summary Report represents a compilation of
the results of sediment chemistry and physical testing of sediments performed as part of
the offshore investigation activities conducted between October 2003 and January 2004
in the Hackensack River in the vicinity of Study Area 7 (hereafter referred to as “SA7”,
or the “Site”) located in Jersey City, New Jersey. Offshore investigation activities
included sediment sampling, field surveys, pore water characterization, water column
characterization, and geotechnical characterization of the sediment. The field work
discussed herein was implemented in compliance with two stipulated Immediate Action
Orders entered into by the parties pursuant to the judgment entered by the United States
District Court of New Jersey in Interfaith Community Organization, et. al. v. Honeywell
International et al (Civil Action No. 95-2097 DMC, May 15, 2003). In particular, the
field activities summarized herein were specified in the Sediment Sampling Plan
(Immediate Action Stipulation Item 13} and the Bathymetric and Waterside Geophysical

Survey Plan (Immediate Action Stipulation Item 20) contained in the court order.

The chemical data included in this report have been independently reviewed and
validated by VALIDATA, LLC under contract to Honeywell. All chemical data collected
during the offshore investigation was evaluated and validated according to the Standard
Operating Procedures (SOP) established by the New Jersey Department of Environmental
Protection (NJDEP 2001). The data presented in this report supersede the preliminary
results reported periodically by Honeywell to The Louis Berger Group previously. The
procedures used during implementation of the field work are summarized in the Offshore
Investigation Post - Field Sampling Report October 2003 To January 2004 Activities,
Study Area 7, Jersey City, New Jersey (Parsons and ENVIRON 2004),

1.2 Site Description

A site map is provided in Figure 1. The Study Area 7 site (“Site”™) is a 34-acre
parcel located on Route 440 in Jersey City, New Jersey. The Site includes three separate,

contiguous sites:
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¢ Roosevelt Dnve-In Site (NJDEP Site 113),
» Trader Hom Site (NJDEP Site 120),
e (lean Machine Car Wash Site (NJDEP Site 157).

The Site i1s primarily a vacant lot, although the Trader Hom facility is still in
operation. All portions of the site have some form of cover: the eastern portion of the site
1s paved with asphalt; the westem portion was capped with a PVC cover and overlain
with gravel as an Interim Remedial Measure (IRM); and the middle of the site still
contains a concrete slab that was formerly the foundation for the Valley Fair department
store. With the exception of Trader Hom, no buildings exist on the property.

The site is bordered on the north by the Jersey Cify Incineration Authority
{NJDEP Site 087), the Jersey City Incineration Authority Well (NJDEP Site 088); on the
east by Route 440; on the south by the Roosevelt Bowling Lanes (NJDEP Site 124),
Delphic Consolidated (NJDEP Site 125), ABF Trucking (NJDEP Site 140), Old
Dominion (NJDEP Site 134), and Degen Oil (NJDEP Site 073); and on the west by the
Hackensack River. The Site is currently vacant but was formerly used for commercial
purposes. SA7 is surrounded by a perimeter security fence on three sides and a wooden
bulkhead along the waterfront adjoining the Hackensack River. Surrounding land use is

industrial and commercial,

1.3 Overview of Offshore Investigation Results

The offshore field work activities completed as part of the October 2003 to

January 2004 field investigation included the following;
» Bathymetric, Geophysical, and Hydrodynamic Field Surveys
¢ Sediment Grab Sampling for Chemical Characterization
»  Water Column Sampling for Chemical Characterization

¢ Sediment Coring for Chemical and Geotechnical Characterization and

Radiodating
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¢ Sediment Collection for Sediment Toxicity and Bioaccumulation Testing and

Benthic Infaunal Survey
* Drilling of Rotary Borings for an Offshore Geotechnical Engineering Evaluation

* A Groundwater Upwelling Investigation and In Situ Testing

This report summarizes the results of the above investigations.
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2.0 RESULTS OF BATHYMETRIC, GEOPHYSICAL, AND HYDRODYNAMIC
FIELD SURVEYS

2.1 Bathymetric Surveys

A two-person field team of Ocean Surveys, Inc. (OSI), operating under the
direction of an Amercan Congress on Surveying and Mapping (ACSM) certified
hydrographer, conducted the bathymetric surveys. The surveys were performed in
accordance with the United States Army Corps of Engineers’ (ACOE) Engineering
Manual FM 11 10—.2-1003 Jor Hydrographic Surveys (EM 1110-2-1003) for navigation
and dredging support in soft bottom materials. Bathymetric survey data were coliected
from the vicinity of the Site and surrounding offshore areas between October 17 and 22,
2003. The resuits of the bathymetric survey are presented in the Honeywell SA7 Sediment
Program Baihymetric Survey, Jersey City, New Jersey report prepared by OSI (2004a).

2.2 Geophysical Survey
The geophysical survey was conducted between October 22 and 28, 2003. The

geophysical field team used remote sensing technology to collect sub-bottom
stratigraphy, magnetic field intensity, and geomorphology information. Geophysical
survey data were collected from the vicinity of the Site and surrounding offshore areas.
The geophysical field survey consisted of an integrated suite of remote sensing
technologies including sub-bottom profiling, magnetic field intensity mapping, and side
scan sonar imaging. The results of the geophysical survey are presented in the Honeywell
SA7 Sediment Program Geophysical Survey, Jersey City, New Jersey report prepared by
OSI (2004b).

2.3 Oceanographic/Hydredynamic Characterization

Oceanographic and hydrodynamic survey data were collected from the vicinity of
the Site and surrounding offshore areas to collect water level, current velocity, and basic
water quality data for input to a sediment transport study and for evaluation and design of
sediment remediation options. The survey consisted of both an in situ program and a real-
time boat-mounted program using speciaiized field instrumentation. The in situ

nstrument program consisted of measurement of current velocities, riverbed current
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velocities, sediment bed elevation, in situ rnver conductivity and temperature
measurements versus depth {(CTD), and tidal variation around the Site. As an adjunct 0
the longer-term in situ instrument program, the oceanographic field team conducted a
pair of real-time boat-mounted current velocity and CTD-Turbidity profiling surveys over
nominal 13-hour tidal cycles along four cross-river transects. The results of the
oceanographic/hydrodynamic characterization are presented in the Honeywell S5A7

Sediment Program Qceanographic Survey, Jersey City, New Jersey report prepared by
OSI (2004c).

2.4 Groundwater Upwelling Study and In Situ Testing

The groundwater upwelling study was conducted to obtain supporting data for the
groundwater investigations being conducted onshore at the Site. Specifically, the purpose
was to obtain data on potential areas of groundwater to surface water seepage in the
immediate vicinity of SA7. Because the installation of permanent piezometers in the
riverbed was not possible, the investigation utilized a Trident Probe system to collect
specific conductance and temperature measurements as indirect measures of potential
areas of groundwater upwelling. In addition, hand penetrometers were inserted into the
sediments to evaluate the bearing capacity of the sediments and vane shear tests were
conducted to evaluate the undrained shear strength of the sediments in the vicinity of the
Site. The results of the groundwater upwelling study and in situ testing are presented in
the Honeywell SA7 Sediment Program Vibratory Corving, Trident Probing, Hand

Penetrometer and Vane Shear Investigation, Hackensack River, Jersey City, New Jersey

report prepared by OSI {2004d).
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3.0 SEDIMENT CHEMICAL CHARACTERIZATION RESULTS

Sediment grab and core sampling was conducted from the vicinity of the Site and
surrounding offshore areas (Figures 2A, 2B, and 3). The field sampling procedures used
are documented in the OQffshore Investigation Post - Field Sampling Report October 2003
To January 2004 Acuvities, Study Area 7, Jersey City, New Jersey (Parsons and
ENVIRON 2004), A total of 1,429 surface and subsurface sediment samples were

collected and analyzed for 212 chemicals and 8 physical parameters, including:
Chemicals

e Total chromium and chromium V1

» Target Analyte List (TAL) metals

= Acid volatile sulfide and simultaneously extracted metals (AVS/SEM)

e Semi-volatile organic compounds (SVQCs)

. Poly.cyclic aromatic hydrocarbons (PAHs)

e Pesticides

+ Polychlorinated biphenyls (PCBs)

s Polychlorinated dibenzodioxins and dibenzofurans (PCDDs/PCDFs)

* Polybrominated diphenyl ethers (PBDEs)

¢ Ammonia and pH

Physical Parameters

* Bulk density, water content, percent solids and total organic carbon
e Atterberg limits, grain size, standard oedometer and permeability (presented in
Section 3.1 of this report),
3.1 Data Validation

VALIDATA, LLC evaluated and validated the analytical data according to the
Standard Operating Procedure (SOP) established by the New Jersey Department of
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Environmental Protection. During the data validation process, the laboratory reports were
reviewed and quality assurance/quality control parameters were evaluated (where
applicable) as described in the data validation SOP (NJDEP 2001). The following

qualifiers were used where applicable:

¢ “R” indicates that the reporting iimit or sample result has been determined to be
unusable due to a major deficiency in the data generation process. The data should

not be used for any qualitative or quantitative purposes.

+  “J” indicates that the concentration should be considered approximate. This

qualifier indicates that the data validation process identifies a deficiency in the

data generation process.

e “UJI indicates that the sample-specific reporting limit for the analyte in this
sample should be considered approximate. This qualifier is used when the data

validation process identifies a deficiency in the data generation process.

e “B” indicates that detectable levels of the analyte were found in the associated

method blank.

3.2 Summary of Chemicals Detected

Summaries of the chemicals detected in sediment are presented in Tables 1, 2, and
3. The data tables include for each chemical the frequency of detection, the concentration
range, and the average detected concentration in sediment. In addition to the summary
statistics, the frequency of exceedance of chemical screening criteria established by New
Jersey Department of Environmental Protection and the National Gceanic and
Atmospheric  Administration (NJDEP/NOAA) are also shown. Table 1 presents a
summary of chemicals detected in sediment samples collected at all depths of sampling in
the vicinity of SA7. Table 2 presents a summary of chemicals detected in sediment
samples from 0 to 0.5 feet below the sediment surface in the vicinity of SA7. Table 3
presents a summary of chemicals detected in sediment samples collected from the

reference areas.
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3.3 Cross-Sections of Sediment Depths in the Hackensack River Adjacent to SA7

Offshore sediment borings were drilled between November and December 2003
at a total of 41 locations in the vicinity of Study Area 7 for physical and chemical
characterization of river sediments. Sediment cores were collected using piston and
vibracoring metheds at 33 of the 41 locations and deep geotechnical borings were drilled
using rotary drilling techniques at the remaining eight locations. Of the 33 sediment
coring locations, 26 were completed to a nominal depth of 10 feet below the sediment
surface (or “mudline”) and seven were completed to depths greater than 10 feet (i.e., as
great as 17 feet) below the mudline. The deep geotechnical borings were typically drilled
approximately 20 feet into bedrock (i.e., a total depth of approximately 120 feet below

the mudline). The boring locations are shown on Figure 4.

Uncenselidated sediments consisting primarily of clays, silts and sands were
encountered in the upper 25 feet, Deposits found deeper than 25 feet are discussed in the
Subsurface Investigation, Study Area — 7 (Daylin-Grace Site), Jersey City, New Jersey
report prepared by Mueser Rutledge Consulting Engineers (MRCE) dated April 15, 2004
(MRCE 2004}. Draft sediment core boring logs were previously included in the Offshore
Investigation Post - Field Sampling Report October 2003 To January 2004 Activities,
Study Area 7, Jersey City, New Jersey (Parsons and ENVIRON 2004) and deep
geotechnical boring logs were included in the Subsuiface Investigation report (MRCE

2004). Subsurface deposits encountered at shallow depths (i.e. upper 25 feet) include:

s Straum D, Grey to Black Peat and Orgamc Clay: Typically dark prey organic

clay and clayey silt, scattered fine sand laminations, very loose to loose.

» Stratum S1, Grey Sand: Typically light to medium grey fine to medium-grained
sand, trace coarse sand and gravel, trace organic material, scattered laminations of

fine sand or silt, generally dense.

¢ Stratum RC, Reddish Brown Silty Clay/Clayey Silt: Typically reddish brown silty

clay and clayey silt, trace silty sand, dense to very dense.

Cross-sections showing the different shallow subsurface deposits in the sediment

and total chromium concentrations have been prepared for each cross-sections. Figure 4
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shows the locations of the cross-sections offshore from the Site. Sediment cross-sections
extending parallel to the waterfront bulkhead at the Site are shown in Figures 5A through

SE. Sediment cross-sections extending perpendicular to the waterfront bulkhead are

shown n Figures SF through SK.

3.4 Metals
3.4.1 Total Chromium and Chromium V]

Total chromium and chromium VI in sediment samples were analyzed by
Columbia Analytical Services, Inc. (Columbia). Total chromium was analyzed using
United States Environmental Protection Agency (EPA) Method 6010B. Chromium VI
analyses were conducted by two analytical methods, EPA Methods 7196A and 7199,
following extraction by two different methods (NJDEP and EPA). Table 4 presents the
analytical results of chromium and chromium VI in sediment. Summaries of chromium

and chromium VI concentrations in sediment are presented in Tables I, 2, and 3.

Total chromium was detected in all sediment samples collected, with a
concentration range of 3.9 milligrams per kilogram (mg/kg) to 33,500 mg/kg and an
average concentration of 534 mg/kg Figures 6A through 6X show the concentration of
chromium in sediment in the vicinity of SA7. Of the 421 total chromium samples
collected, 280 samples exceeded the NJIDEP/NOAA Effects Range Low (ERL) screening
criterion of 81 mg/kg, 137 samples exceeded the NJDEP/NOAA Effective Range
Medium (ERM) screening criterion of 370 mg/kg, and 288 samples exceeded the NOAA
Apparent Effects Threshold (AET) of 62 mg/kg.

Figures 7A through 7E display the estimated median chromium concentration in
sediment in the vicinity of SA7 using a three-dimensional interpolation method. These
figures show the offshore areas where total chremium concentrations are below the

screening criteria, or exceed the AET, ERL, and ERM benchmarks.

Chromtum VI concentrations in sediment are shown in Figures 8A through 8X.

Chromium VI was detected in 218 samples, with a concentration range of 0.5 mg/kg to

57 mg/kg.
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342 Target Analyte List Meials

TAL metals analyses were conducted by Severn Trent Laboratenies in Edisen,
New Jersey (S'I‘L-Edison) using EPA Methods 6010B and 7471. Table 5 presents the
analytical results of TAL metals in sediment. Summaries of TAL metals concentrations
in sediment and their screening criteria exceedances are also presented in Tables 1, 2 and
3. All TAL metals with the exception of thallium were detected 1n sediment samples. To
illustrate the presence of other metals in sediment, concentration profiles of arsenic, lead,

and mercury, are shown in Figures 9A through 9C, 10A through 10D, and 11A through
11C, respectively,

343 Acid Velatile Sulfide and Simulianeously Extracted Metals

Acid volatile sulfide and simultaneously extracted metals (AVS/SEM) analyses
were conducted by Severn Trent Laboratories in Colchester, Vermont (STL-VT) using
EPA Draft Method AVS/SEM. Table 7 presents the analytical results of AVS/SEM in
sediment. Of the 39 samples in the vicinity of SA7, 35 have an AVS/SEM ratio of less

than 1.

3.5 Semi-Volatile Organic Compounds and Polycyclic Aromatic Hydrocarbons

SVOC analyses were conducted by STL-Edison using EPA Method 8270C, Table
8 presents the analytical results of SVOCs in sediment. Summaries of detected SVOC
concentrations in sediment and their NOAA AET screening criteria exceedances are
presented in Tables 1, 2 and 3. PAH analyses were conducted by STL-Edison using EPA
Method SW8270. Table 9 presents the PAHs results and total PAHs concentrations in
sediment. In the calculation of total PAHSs, one-half of the detection limit was used for
non-detect samples. Total PAHs concentrations in sediment are also shown in Figures
12A through 12C. Summaries of detected PAHs and total PAHs concentrations in

sediment and their screening criteria exceedances are presented in Tables 1, 2 and 3.

3.6 Pesticides and Organotins

Pesticide analyses were conducted by STL-Edison using EPA Method 8081.
Table 10 presents the analytical results of pesticides in sediment. Summaries of detected

pesticide concentrations in sedimen{ and their screening criteria exceedances are
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presented in Tables I, 2 and 3. Organotin analyses were conducted by STL-VT using
Method ORS60. Table 6 shows the analytical results of organotin concentrations in
sediment and sumumaries of organotins are shown in Tables 1, 2, and 3. Dibutyltin,
tributyitin, and tetrabutytin were detected in sediment samples with a concentration range

of 1.9 micrograms per kilogram (ug/kg) to 16 ug/kg.

3.7 Polychlorinated Biphenyls, Polychlsrinated Dibenzodioxins and
Dibenzofurans, and Polybrominated Dipheny! Ethers

Polychlorinated biphenyls (PCBs), polychlorinated diBenzodioxins (PCDDs) and
dibenzofurans (PCDFs), and polybrominated diphenyl ethers (PDBE) analyses were
conducted by Alta Analytical Laboratory, Inc. (Alta) in El Dorado Hills, Califorma. In
addition to measured concentrations, the Toxicity Equivalency Quotient (TEQ) of the
PCBs, PCDDs, and PCDFs was calculated to provide a single value normalized to the
toxicity of 2,3,7,8-TCDD for all dioxin-equivalent compounds contained in a given
sediment sample. The total TEQ was calculated by summing the product of the measured
concentration of each dioxin or PCB congener and its Toxicity Equivalent Factor (TEF)
using the dioxin-equivalent toxicity scheme for human exposure developed by the World
Health Organization (Van den Berg ef al. 1998). The TEQ calculations include analytical
results of seven PCDD congeners, ten PCDF congeners and twelve coplanar PCB
congeners. In the calculation of PCB and PCDD/F TEQs, one-half of the detection [imit

was used for non-detect samples.
3.71 Polychlorinated Biphenyls

Total PCB analyses were conducted by Alta using FPA Method 8081 and
coplanar PCB analyses using EPA Method 1668. Table 11 presents the analytical results
of PCBs in sediment. Summaries of PCB concentrations in sediment and their screening
criteria exceedances are presented in Tables 1, 2 and 3. TEQ concentrations of PCBs

were calculated and are shown in Figures 13A through 13C.
3.7.2 Polychlorinated Dibenzodioxins and Dibenzofurans

PCDD and PCDF analyses were conducted by Alta using EPA Method 8290,

Table 12 presents the analytical results of PCDDs and PCDFs in sediment. Summaries of
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PCDD/F concentrations in sediment are presented in Tables 1, 2 and 3. TEQ

concentrations of PCDDs and PCDFs were calculated and are shown in Figures 14A

through 14C.
3.7.3 Polybrominated Diphenyl Ethers

PBDE analyses were conducted by Alta using EPA Method 8290. Table 13
presents the analytical results of PBDE in sediment. Summaries of PBDE concentrations

in sediment are presented in Tables 1, 2 and 3,

3.8 Other Parameters

Nitrogen ammonia, total organic carbon (TOC), and pH analyses were conducted
by STL-Edison using EPA Method 350.1-350.2, modified ASTM Method D 2579, and
EPA Method 9040B, respectively. Bulk density and percent solids analyses were
conducted by STL-Edison and STL-VT, respectively. Table 14 presents the analytical

results of nitrogen ammonia, total organic carbon (TOC), bulk density, solids, and pH in

sediment.

3.9 Pore Water Characterization Results

Pore water, the water occupying the space between sediment or soil particles, was
extracted from sediment of the nine stations sampled for toxicity and bioaccumulation
testing. The isolation of pore water from these sediments occurred at the Site between
November 11 and 13, 2003. Total suspended solids (T'SS), chromium, and metals in pore
water were analyzed by MEC Analytical Systems (MEC) in Calsbad, California and
STL-Edison. TSS results are presented in the Qffshore Investigation, Sediment Toxicity
Characterization Report for November 2003 Sampling Activities, Honeywell Study Area
7, Jersey City, New Jersey prepared by MEC (2004). Table 15 presents the analytical
results of total chromium and chromium VI in pore water. Table 16 presents the

analytical results of metals in pore water,
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4.0 WATER COLUMN CHARACTERIZATION RESULTS

4,1 TFotal Suspended Solids

Water column samples for TSS analysis were collected in November and
December 2003 during the oceanographic/hydrodynamic survey operations. The results
of TSS in the water column are included in the oceanographic-hydrodynamic
characterization report entitied Honeywell SA7 Sediment Program Oceanographic

Survey, Jersey City, New Jersey report prepared by OSI (2004c).

4.2 Chromium

A water column sampling event was also implemented to evaluate the potential
presence of chromium in surface water adjacent to the Site and in the identified reference
areas. On October 16, 2003, shallow surface water samples were collected for chromium
analysis from three locations near SA7 and from two locations in each of the three
targeted reference areas. Figures 2 and 3 show the locations of water column samples in
the vicinity of Study Area 7 and the reference areas. All chromium grab water column
samples were submitted to Columbia for analysis of total chromium and chromuium VI
Total chromium was analyzed using EPA Method 6010B and chromium VI was analyzed
using EPA Method 7199. Table 17 presents the analytical results of total chromium and

chromium VI in water column samples,
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5.0 GEOTECHNICAL CHARACTERIZATION RESULTS

5.1 Geotechnical Parameters

To collect information on the physical sediment characteristics necessary both for
evaluating potential sediment remedies and in possible designing of near-shore structures (e.g,,
docks or shoring) to be used as part of the SA7 remedy, a number of sediment boring samples
were collected for geotechnical evaluation. Figure 2b shows the locations of sediment borings for
geotechnical characterization. The offshore geotechnical boring program was implemented
between December 3 and 23, 2003 under the oversight of MRCE. Table 18 presents the results of
the sediment geotechnical parameters, which included natural water comtent, liquid limit,
plasticity index, gradation (grain size), organic content, and specific gravity of the sediment
samples.

Core sediment samples were also obtained for standard oedometer (consolidation) and
permeability testing. The sediment samples were collected with piston cores during November
and December 2003. However, these samples appeared to have been disturbed either as a result
of the coring, storage, or transportation procedures, and were considered too disturbed to obtain
" meaningful consolidation and permeability results. MRCE has undisturbed sediment core
samples collected with a fixed piston from the shallow portions of the deep borings, GEQ-1
through GEO-8, which can be used to run these tests, The locations of these borings are shown in
Figure 2B. ENVIRON requested the results of standard oedometer and permeability testing of
sediment borings (GEO-2, GEO-4, GEO-5, GEO-7, and GE(-8) from MRCE. The results of the

standard cedometer and permeability testing are shown in Table 19.

5.2 Self-Weight Censolidatien/Coelumn Settling

In addition to the geotechnical samples, surface sediment was sampled from three
locations for self-weight consolidation and column settling tests on November 22, 2003. The
self-weight consolidation/column settling test samples were submitted to Trident Tech Services,
Inc. (Trident) of Chesterton, Indiana for analysis. The results of the self-weight consolidation-
column settling tests are presented in the Sediment Testing Report — SA7, Jersey City, New

Jersey report dated February 20, 2004 prepared by Trident (2004).
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5.3 Radiodating Analysis

To age-date different sediment depth intervals, sediment samples were collected from
certain sediment cores during the offshore sediment coring program for isotopic radiodating
testing and evaluating the depositional history of the offshore area near the Site and the stability
of the sediments. The radiodating samples were analyzed by Flett Research, Ltd. (Flett) of
Winnipeg, Manitoba, Canada for isotopic constituents using lead-210 (Pb-210) and cesium-137
(Cs-137) as indicator elements. Sediments to a depth of 10 cm were also analyzed for beryllium-
7 (Be-7), and a very limited subset of sample intervals was analyzed for radium-226 (Ra-226).
The radiochemistry results are presented in the Radiodating Analytical Report dated April 25,
2004 prepared by Flett (2004).
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6.0 ECOLOGICAL TOXICITY STUDIES

6.1 Sediment Toxicity and Bioaccumulation Samples

Composite sediment samples for the analysis of toxicity were collected between
November 7 and 11, 2003. A description of the sampling process was discussed in Section
3.7.2.1 of the Offshore Investigation Post - Field Sampling Report October 2003 To January
2004 Activities, Study Area 7, Jersey City, New Jersey (Parsons and ENVIRON 2004). The
composite sediment toxicity samples were analyzed for total chromium, chromium VI, TAL
metals, AVS/SEM, SVOCs, PAHs, pesticides, PCBs, PCDD/Fs, PBDEs, and other parameters.
Results were compared to those from similar testing performed concurrently at three locations
elsewhere in the Hackensack River and upper Newark Bay. Bioassays were performed in
accordance with USEPA and US. Army Corps of Engineer test methods. The methods and
more detailed results of the sediment toxicity study are presented in the Offshore Investigation,
Sediment Toxicity and Benthic infaunal Characierization Report for November 2003 Sampling
Activities, Honeywell Study Area 7, Jersey City, New Jersey prepared by MEC (2004). Results
of the sediment toxicity samples were validated using the data validation method described in

Section 3.1 of this report and are shown in Tables 4 through 14.

6.2 Benthic Infaunal Survey

Sediment samples were collected offshore from SA7 and in three reference locations to
determine the abundance and diversity of the benthic infaunal community in the sediment. The
benthic infaunal survey was performed in accordance with EPA methods. The methods and
results of the benthic infaunal survey are presented in the Qffshore Investigation, Sediment
Toxicity Characterization Report for November 2003 Sampling Activities, Honeywell Study Area
7, Jersey City, New Jersey prepared by MEC (2004),
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Table L
Summary of Chemicaly Detected in Sediment Samples in the Vicinity of SA7
Study Area 7; Jersey City, New Jersey

Detection Range Average Detected ERL ERL ERM ERM NOAA NOAA AET
Chemicals of . (RJDEP/ Exceedance {NJDEP/ Exceedance Exceedance
Frequency Detection Concentration NOAA) Frequency NOAA) Frequency AET Frequency
Metals (markg): ,
Atluminumn 63463 2380 - 15809 8,630 - - .- - - -
Antimony 3/83 23-.29 2.6 - — - - 9.3 [+1x}
Arsenic 60/63 E3-113 19 8.2 19/60 70 3/60 35 T/60
Barium 63/63 56-638 i37 - - - = 43 48/63
Beryltium 62/63 11-1 Q.5 - - - - - --
Cadmnium 54/68 0.14-10.1 1.7 1.2 28754 96 1454 3 7754
Caleium 63/63 345 - 37000 6,213 - - - - --- -
Chromium 421/421 3.9-33500 534 81 280/421 370 1377421 62 288421
Hexavalent Chromivm NJDEP 7196A 7304 5.49-23.1 10 e - — - - -
Hexavalent Chromium NJDEP 7199 2187304 0.478 - 40.9 37 - . — . - —
Hexavalent Chromium EPA 71964 17304 5.86 - 5.86 5.9 -- — - — - — 1
Hexavalent Chromium EPA 7199 1447304 0516-56.5 4.4 - - }
Cobalt 63163 21-121 76 10 1863 |
Copper §4/68 45-715 129 34 48/64 270 64 100 64
iron 63/63 5310 - 33900 21,373 - - - - . |
Lead 647207 21-520 137 47 30/64 218 13/64 400 2/64
Magnesium 63163 1160 - 5390 5,051 - - |
Manganese 63/63 46.3-623 298 - - - - 260 40/63%
Mercury 607203 0.041 - 64 6.8 0.15 53/60 07 45/60 0.41 48160
Nickel G468 1.6-120 28 21 364 52 3/64 i1o 1764
Polassium 63163 298 - 2600 1,411 - - pu— - -
Selenium 3/63 2.7-37 32 - - - — 1 i
Silver 51183 0.44-8.8 24 1 39/5t 37 6/51 3.1 10751
Sodium 63/63 551 - L0900 4,290 - - . - - e
Thallium 0/63 - - — - - e . -
Vanadium 63/63 58-985 28 - -~ - - 57 362
Zine 64/68 14.2 - 842 252 150 40/64 410 13/64 4i0 13/64
Organoting {ug/kg):
Dibutyltin 21/63 1.9-14 5.1 - - _— - - -
Meoncbuty(tin 63 12-22 L7 - - - . - -
Tetrabutyltin 763 26-54 34 P .- -
Tributylin 19/63 1.9-19 3.8 - - - e - -
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Table 1

Summary of Chemicals Detected in Sediment Samples in the Vicinity of SAT

Study Area 7; Jersey City, New Jersey

Parsons

Range ERL ERL ERM ERM NOAA ALT
Chemicals F?::;:r; of Ag::f:n{;:;::d (NJDEP/ Exceedance (NJDEP! Exceedance N:E‘;.A Exceedance
Detection NOAA) Frequency NOAA) Frequency Frequency
Setni-volatile Organic Compounds {ug/hs);
E,2,4-Trichlorobenzene 15/64 i3- 140 439 -~ —- - -- 4.8 15115
1,2-Dichlorobenzene 11/64 17-51 2 — - . - 13 1111
1,3-Dichlorabenzene 13/54 20-40 % - - - - - -
E.4-Dichlorobenzene 34/64 8.8 - 160 7 — - - - 110 43
2,4,5-Trichlorophenol 0/64 .- -- - - - - 3 —-
2,4,6-Trichloropheno! P64 e - — - - - 6 .
2,4-Dichioropheno! 0/64 - . - - - . 5 .
2,4-Dimethylphenol 0/64 - —— — - e - 18 R
2,4-Dinitrophenol 064 .- e - - - -~ . .
2,4-Dinittotoluens 0/64 - - - e - . - -
2.6-Dinitrototuenc 0/64 - -— - - - .- .
2-Chorophenol 0/64 —ee — - — - - 8 —
2-Methylphenol 0/64 -~ -— - o - - 8 -
2-Nitroaniline 0/64 - - - . - - - -
2-Nitrophenol 064 - a— . - - - . .
3,3-Dichlorobenzidine 0164 wan . . . - — —— .
2-Nitroaniline 0/64 -— e - - - — - .
4,6-Dinitro-2-methytphenal 0/64 - - - e - - - -
4-Chlora-3-methylpheno! 0r64 - - - — - - - -
4.Chleroaniline 2764 12-380 B8 - - - ae - -
4-Chloropheny! pheny! cther 0/64 e - - - . - - -
4-Methylphenol 45/64 8.8- 280 75 - - - -- 100 10445
4-Nitroaniline 0164 - - P - —- e -
4-Nitrophenol 0/64 -— - — - - . .
bis(2-Chloroethoxy ncthanc 0/64 —— . s - - - - .
bis(2-Chlerosthyljether 1/64 120~ 120 120 -— - - — - .
bis(2-Chioroisopropyl)ether 0/64 -- -— - — - — - -
bis(2-Ethythexyl)phthalate 45/64 §0 - 33000 4,370 - - - .- — .
Butyibenzyl phihalate 764 97 - 2600 861 - - -- - 63 "1
Carbazole 51464 8.2-390 85 - - - - - .
Dibenzofuran 52/64 11 - 2000 254 .- - — . 110 20052
Dicthy! phthalatc 5/64 16-210 98 - - o — 6 545
Dimethy! phthalste 0/64 - - - —— - . 6 .
Di-n-butyl phihalate 1/64 140 - 140 140 - - - . 58 1l
Di-n-octy! phthalate 0/64 - - - - 61
Page 2 of 7
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Table 1
Summary of Chemicals Detected in Sediment Samples in the Vicinlty of SA7
Study Area 7; Jersey City, New Jersey

Range ERL - ERL ERM ERM INCQAA AET
Chemicaly Fl?:c::‘:tn of Ag::f:ﬂz:;‘;:d {NJDEP/ Exceedance (NJDEP/ Exceedance Nf;[A Exceedunce
1 Y Detection NOAA) Frequency | NOAA) Frequency Frequency
Hexschlorobenzene 64 - - - - .- - 6 -
Hexachlorobutadiene /64 - - - - --- - i3 -
Hexsehlorocyclopentadicne 0/64 - -— - - - - - -
Hexachloroethane 064 — - - s -- - 73 --
Isophorone 1/64 420 - 420 420 - - - - - s
Nitrobenzene 5164 26 - 250 123 - - - - 21 5/5
N-Nitraso-di-n-propylamine 0164 - - - -- -- e ] - s
N-Nitresodiphenylamine 764 18 - 440 171 s - | - - 28 6/7
Pentachlorophenal 0i6d - — - - 1 - - 17 -
Phenol 064 - - 130
Polycyclic Aromatic Hydrocarbons (ug/ie):
2-Chloronaphthalene 064 - e - - - - .- -
2-Mcthylnaphttinlene 51/64 12 - 4900 ité 70 30751 670 5/51 6d 3351
Acenaphthene 55/64 8.9 - 11000 873 16 53/55 500 15155 139 26/55
Acenaphihylene 57/64 3.6 - 4700 430 44 53157 640 12157 1 i 52/57
Anthracene 37/64 28 - 10000 1,556 85 53/57 i,100 17437 280 37/57
Benzo{a)onthracene 59/64 34 - 16000 2,362 261 33/59 1,500 22/59 960 34759
Benzo(alpyrene 58/64 30 - 8800 1,574 430 48/58 1,600 16/58 1,100 24458
Benzo(b)Auoranthene 58/64 19+ 5200 1,212 - - | - -~ 1,800 13/58
Benzo{g,h,i)perylene 58/64 16 - 2600 641 170+ 51/5% - .- 670 19/58
Benzo(kluoranthene 58/64 27 - 6900 i,511 240* 33/58 - - 1,800 16/58
Chrysene 59/64 40 - 20000 2,780 384 52159 2,800 17459 950 39459
Dibenzo(a,h)anthracene 49/64 20 - 880 266 63 45149 260 18449 230 19149
Fluoranthene 58/54 34 - 18000 3,837 600 4158 5,100 14/58 1,300 /58
Fluorene 48/64 8.6 - 4600 514 19 47/48 540 10748 120 21/48
Indeno{1,2,3-cdpyrene 38/64 13- 2300 596 200* 48/58 - - 600 20/58
Naphthalene 54/64 12 - 10000 1,319 160 42/54 2,100 /54 230 35/54
Phenanthrene 564 23 - 18000 2,219 240 42157 1,500 1557 660 2487
Pyrene 58/64 635 - 28000 5,115 563 51/58 2,600 27/58 2,400 29/58
ne.ilil.l‘__- ru;’ll,,w; S
4,4-DDD 52136 11 - 76000 16,964 e - | 20 48152 16 49/52
4,4-DDE 70/136 12 - $20000 42,088 22 69/70 ] 27 63770 9 69770
4,4.DDT 12/136 13- 110000 18,972 1 E212 7 12/12 2 1212
Aldrin /94 - 2t i 9.5
alphs-BHC 3/94 12-38 23 6* 55 e . - -
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Table 1

Summiary of Chemiczls Detected in Sediment Samples in the Vicinity of SA7

Study Area 7; Jersey City, New Jersey

Range ) ERL ERL ERM ERM NOAA AET
Chemlicals Fl::::::; of A;;r:cg:n:)’:':z:d\ {NJDEP/ Exceedance (NJDEP/ Exceedance N::?TA Execeedance
Detection . NOAA) Frequency NOAA) Frequency Frequency
beta-BHC /94 13-23 21 5 4/4 - - - -
Chlordane 0/64 - - 0.5 . ] .- 23 -
defta-BHC 094 -— -- - - - - - -
Dietdrin 6/94 14-78 27 0.02 6/ 8 6/6 1.9 6/6
Endosulfan | 11/94 3200 - 37000 12,382 - - - - - -
Endosulfan {1 0/94 -— - - —— — . - -
Endosulfan sulfatc 194 4900 - 4900 4,900 - - . - . .
Endrin 694 19 - 24000 12,003 kid 6/6 - .- - -
Endrin aldchyde 5194 19- 140 48 .- - . .- -
Endrin ketone 14/94 8.2- 180 38 .- an . .- . —
gamma-BHC (Lindane) 194 19-19 19 3t 171 - —-- 4.8 1/
Heptachior 394 13-62 44 - - - 0.3 3
Heptachlor epoxide 3/94 15-140 T0 50 33 . .- - -
Methoxyehlor 11/94 13 - 210000 22,837 o - - - - -
Toxaphene 0/94 - - - - o .- - -
ni""i"’ snd Fiur ns {pE/E}
Dioxins and Furans TEQ** 64/64 0.3- 171 16 . - - - A6 17/6d
2,3,78-TCDD 48/68 2472570 §75 - - - - u -
1,2,3.7,8-PeCDD 21/68 0.953 - 56.2 10 - - - - - -
1,2.3.4,7,8-HxCDD 23/68 0.87-40% 8.1 - - - - _ -
1,2.3,7,8,9-HxCDD 29/68 0.451-752 14 .- --- P - - e
1,2,1,6.7.8-HxCDD 34/68 0773 - 128 25 - - - j— - .
1,2,3,4,6,7,8-HpCDD 59/68 3041560 247 - - . - - -
oCDD 63/68 6.31 - 14400 2,501 - - - - . .
Total TCDD 49/68 247 - 3060 209 - - — .- .- -
Total PeCDD 40/68 2.77-304 51 .- - — —- - -
Total HxCDD 54/68 509-1100 166 - — p— - - —
Total HpCDD 60/68 2.4-4180 614 - - - - - -
2,3,7,8-TCDF 48/68 0.906 - 451 31 - — — — o -
1,2,3,7,8-PeCDF 46/68 0.993.315 30 - s - - - -
2,3,4,7,8-PeCDF 47/68 £.53 - 421 43 - —— — —— " .
1,2,3,4,7,8-HxCDF 33/68 289-4720 274 - - - - - .
1,2,3,7,8,9-HxCDF 28/68 0.319-142 15 - — - — - -
1,2,3,6,7.8-HxCDF 54168 1.46 - 1020 14 - - - o - -
2.3,4,6,7 8-HxCDF 4668 0.862 - 352 29 - - . - — .
1 l.2i3,4 6,7,8-HpCDF 59/68 1.57 - 7820 716 o e - e - .
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Table 1

Summary of Chemicals Detected in Sediment Semples in the Vicinity of SA7

Study Avea 7; Jersey Clty, New Jeryey

Range § ERL ERL ERM ERM NOAA AET
Chemicals F]’:r: :::::’ of A‘Ct::f:n?::i::d (NJDEPY Exceedance (NJDEP! Exceedance N:);rA Exceedance
Detection NGAA) Frequency NOAA) Frequency Frequency
1,2.3,4,7,8,9-HpCDF 37/68 0.727 - 165 26 —- - - — - -
QCDF 58/68 15.5 - 25560 1,559 - - e - - .
Total TCDF 53/68 4.1-11800 1,188 - - - - - .-
Total PeCDF 55/68 1.63 - 9180 756 - - - - - e
Tatal HxCDF 56/68 2.54 - 8780 678 - - - - — -
Total HpCDF 61/68 1.57-22510 1,i96 - — - o - -
[Bolychlorinated Biphenyls (pe/g)
Coplanes PCBs TEQ** 64/64 1.9-2855 172 22,700 0/64 180,000 64 130,000 M6
PCB-77 44/64 63.5 - 43200 3,902 - - . — - .
PCB-81 37764 5.22- 5210 488 - - o - - s
PCB-10% 46/64 53.2- 114000 9,103 - . . - -
PCB-1067118 50/64 16.2 - 295080 22,861 - . -
PCB-114 38/64 6.69- 7570 685 s . - - - -
PCB-123 38/64 7.28 - 5640 549 - - - . .-
PCB-126 29/64 10.2- 1050 191 - - - .- - -
PCB-156 43/64 371.23800 2,771 - .
PCB-157 37/64 9.24- 5190 599 e . — - -
PCB-167 41/64 15.8 - 8950 084 - — ——- - . -
PCB-169 1164 9.06-97.3 27 - . — -- .-
PCB-170 45/64 91.5-43100 4,950 - - . . .- .
PCB-130 4964 7.85 - 103060 1,723 - e - —n - -
PCB-189 34/64 10.2 - 1660 2357 - - - . . ..
Totat monoCB 47/55 323-11500 1,653 - - - - - -
Tolal diCB 48/55 8.4 - 208000 20,351 -- s - -
Total inCB 47/53 5.46 - 1970600 117,257 - - o - . .
Tota} tetraCB 49/55 30.4 - 4010000 211,574 - . - - .- -
Total pentaCB 43/53 75.2 - 2320000 161,466 - . - . - -
Total hexaCB 41/55 28.4 - 1010600 23,010 e- e - s - .-
Tolst heplaCB 40/53 L3.1 - 385000 44,466 . — — - e _
Total octaCB 36/45 144 - 107000 19,237 - - a— - .. .
Total nonaCB 36/558 971 - 114000 10,082 - - . - - -
Total decaCB 38/55 59.2 - 42000 5,073 - - - .- - .
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Table 1

Summary of Chemicals Decected in Sedinvent Samples in the Vicinity of SAT

Study Area 7 Jersey City, New Jersey

Range ERL ERL ERM ERM NOAA AET
Chemicals l}:“‘:::: of Aé?:f:ﬂ?:;:‘:d[ (NJ DEP/ Exceednrnce {NJDEP/ Exceedance N&;{\ Exceedance
4 " Detection NDAA) Frequency NOAA) Frequency Frequency
Aroclor (mgfhe)
Arcclor-1016 0/72 - e - - . - —— .-
Aroclor-1221 072 - - - . — - - -
Aroclor-1232 072 e - -— - - — - -
Aroclor-1242 0472 - - .- v - - . -
Aroclor-1248 3172 46 - 960 260 - - - —— - -
Aroclor-1254 20/72 48 -720 289 - - - - - -
Arcclor-1260 18772 46 « 420 151 - - — - —- .
Poivbrominated Diphenyi Ethers (pa/z} B
BDE-! 22/64 17.5-693 193 . - - - -
BDE-Z 17/64 11.2-439 148 - - - - — -
BDE-3 3l/64 9.82-1380 3535 - - — - .
BDE.7 42164 136-1i60 242 - - - .- - .
BDE-10 14/64 1031438 4.9 - - - o - -
BDE-121 32/64 0.646 - 283 54 .- - - - - -
BDE-15 53164 0.685 - 4000 kA - - - - - .
BDE-17 40164 273-1190 3o - —— - - . .
BDE-25 764 3.34-45.2 i2 - . - .- .
BDE-28 44/64 3.2-316 85 - - - o -
BDE-35 15/64 1.27 - 107 35 - o = - -
BDE-47 64/64 343 . 6460 630 - . - . . .
BDE-49 43/64 2.9-3070 634 - .- - e . -
BDE-66 31/64 3.61-234 67 s - - . - .
BDE-75 28/64 1.01 - 50¢ 134 . — - . o .
BDE-77 764 635 - §.96 17 - - -— - . -
BDE-83 12/64 3.56 - 189 34 - - — - - —
BDE-99 64/64 315 - 6550 597 - .- - - - .-
BDE-[0¢ 62/64 7.27- 1480 152 - - - [ - -
BDE-116 64 6.82-29.6 13 - o - e -
BDE-126 64 2.13-997 4.1 - - - . - .
BDE-138 10/64 5.49-120 37 . . . — - -
BDE-152 36/64 11.5-1120 73 - - s .- - -
BDE-154 36/64 7.352-936 210 - - - .- .
BDE-153 19/64 3.38-107 42 e - - - .. .-
BDE-156 7164 3.74-429 10 - . - - - .
BLE-1R1 64 4.57 - 51 16 - — - — .- .
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Table 1
Summary of Chemicals Detected in Sediment Samples in the Vicinity of SA7
Study Area 7; Jervey City, New Jeryey

Range ERL ERL ERM ERM NOAA AET
Chemicals ::::::’; of A:::r:f:n?;';:‘:d (NJDEP/ Exceedance (NJDEP/ Exceedance Nf;rA Exeeedance
Detection NCAA) Frequency NOAAY Frequency Frequency
BDE-]83 38464 10.4 - 4940 203 - - - . - -
BDE-197 33/64 7.8 - 2930 676 - - - - — -
BDE-203 32/64 11 - 1910 609 - - — . - -
BDE-207 36/64 28 - 6980 7,017 - - - - - -
BDE-209 52/64 178 - 291000 55,384 -as - - .- - ---
Total Mono-BDE 32/64 12.1- 1650 540 —- ae- - - - -
Total Di-BDE 3364 0.936 - 4190 832 . - - - - -
Totat Tri-BDE 45/64 3.25-3780 1,005 — - - v - .
Total Tetra-BDE 64/64 34.3-11500 1.850 - - - . — -
Total Pents-BDE 64/64 38.7.8520 806 — - — —— — e
Total Hexa-BDE 36/64 i9.6 - 2950 775 - - - — — -
Total Hepta-BDE 38/64 10.4 - 6530 1,178 - - - o - -
Total Octa-BDE 34/64 931 - 8930 2212 - - - — - -
Total Nena-BDE 36/64 28 - 13600 4,034 — — —- - - .

Sources;

New Jersey Department of Environmental Prolection (NJDEP). 1998, Guidnance for Sediment Quality Evaluations. November.

Buchman, MLF, 1999. NOAA Screening Quick Reference Tables, NOAA HAZMAT Report 99-1, Seattle WA, Coeslal Protection
and Restoration Division, National Oceanic and Atmospheric Administration, 12 pages

Notes:

Al analyses are based on validated data from the Qctober 2003 through Janusry 2004 field sempling events end from the 2002 Remedizl Investigation Keport prepared by Tetra Tech.
Hexavalent chromium analyses were conducted by two analytical methods (7196 A and 7199) followirg exlsaction by two methods (NJDEP and EPA).
ERL = Effects Range Low.

ERM = Effects Range Medium.

NJDEP = New Jersey Department of Environmental Protection.

NOAA = National Oceanic and Atmospheric Administration,

AET = Apparent Effects Threshold.

EPA = United States Environmental Protection Agency.

mg/kg = Miligrams per kilogram

ugrkg = Micrograms per kilogram,

Pg’g = picograms per gram.

+- = Value not available for this chemical

* = Marine/Estuarine sediment screening criteris not available, the freshwater sediment scroening criteria was used.
** TEQ = Toxicity Equivalency Quotient; TEQ caleulations do not include data from the 2002 Remedial Investigation Report.
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Table 2
Summary of Chemicsls Detected in Sedimeat from 0 ta 0.5 Nt Below Mudline
Study Area 7; Jersey City, New Jersey

Detection Range Average Detected| ERL (NSDEP/ { ERL Exceedance| ERM (NJDEP! |[ERM Exceedance]  NOAA NOAA AET
Chemicais of Exceedance
Frequency Detection Concenliration NOAA) Frequency NOAA) Frequency AET Frequency
Metals (markg):
Alumiaum 40/40 2380 - 14700 7,548 — -- - - - -
Antimony 1/40 2.3-23 23 .- — - - 9.3 o1
Arsenic 40740 14-113 17 g2 24140 70 240 35 4/40
Barium /40 9.1-325 112 .= -~ - - 48 it
Beryllium 35/40 0.11-0.97 0.5 - —_— —_ — - —
Cadmium 38745 0.14-3.1 1.5 1.2 15138 9.6 0/38 3 4/38
Calcinm 40/40 345 - 37000 6,643 - —-— —_ - - .
Chromium 11549 7.4~ 14200 824 81 EOO/1LS 370 50/115 62 1047113
Hexavalent Chromium NIDEF 7196A 0/435 - o - . - - - ——
Hexavalent Chromium NJDEF 7199 385 0.593-11.3 37 .- - — — - —
Hexavalent Chromium EPA 7196 A /45 - -— - - . - - .
Hexavalent Chromium EPA 7199 34745 0.744 - 12.4 32 - - - ~-- - -
Cobalt 40740 2421 73 wa — o — 1] 6/40
Copper 21145 6.4-715 e 34 324) 210 31 390 241
Iron 40440 5310 - 38900 20,051 - — - — - --.
Lead 417130 T-476 122 47 34/l 18 6/4} 400 Ia
Magnesium 40/40 1250+ 9390 4,825 - - .- -—- — -
Manganese 40140 51.6-520 269 - - e — 260 24740
Mercury 41126 0.041 - 64 6.2 0.15 35/41 0.7 29141 041 3241
Nickel 41/45 16-120 26 21 2241 52 i41 110 al
Potassium 40/40 29% - 2600 1,349 - - - — - .
Selenium 3440 2.7-37 32 .- - - - 1 3
Sitver 35/40 044-88 23 1 25135 3.7 4135 11 7135
Sodium 40/40 551 - 9360 4,243 - — - - e -
Thatlium 0740 - - [ - . - . -
Vanadium 40/40 58-98.5 26 - — - -e- 57 2/40
Zinc 41/45 15.2- 842 i)l 150 24/41 410 6/4] 410 6741
1Qrganptins (ugfkp).
Dibutyltin 17/40 1.9-14 52 - — — — —_ -
Monoburtyliin 5/40 12-2 ] 16 .- —_ - - - —
Tetraburyltin 5140 26-54 33 B - - - - -
Tributyhin 1640 1L9-19 ‘ 6.3 - -
|
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Tabie 2

Summary of Chemicais Detected in Sediment from 0 to 0.5 Rt Below Mudline
Study Area 7, Jersey City, New Jersey

Detectian FOE |Aversge Detected) ERL (WDEP/ |ERL Excondance| ERM (NIDEP/ [ERM Excecdance  NoA NOAA AET
Chemicaly Frequency of Concentration NOAA) Frequency NQAA) Frequency AET Execedance
Detection Frequency
Semi-volatile Organic Compoynds (ug/kg):
1,2.4-Trichlorobenzene 134§ 13- 140 51 .- - - - 48 13/13
1,2-Dichlorobenzene 94t 17-5t 27 - — - — 13 9/9
1.3-Dichlorobenzene 11741 20-30 25 - - —_ - - -
1,4-Dichlorobenzene 29/41 8.8 - 160 68 - - - - 1o ¥y
2,4,5-Trichl orophenoi 4] - - - - — - 3 .
2.4.6-Trichlotophenol /41 — - - . - - I -
2,4-Dichleropheno! 0/41 - - — — —_ — 5 -~
2,4-Dimethylphenol 0741 P - - — —— — I3 —
2,4-Dinitrophenal /41 — e - — — - — -
2,4-Dinitrototuene 0/41 - s - - — - -~ -
2,6-Dinitrotoluenc 0rdl - — .- . — - - -
2-Chlorophenol 0/41 - — — —_ — - [ —
2-Methylphenol 0/41 - - - - s - g -
2-Nitroaniline 0/41 e e - — a— — — -
2-Nitrophenol w4l - — - — — - — -
1.3"-Dichlorobenzidine 041 - e - - - — - -
3-Nitroaniline /41 - - - - — - - —
4,6-Dinftro- 2-me thyl phenol 4] - - P - - e - -
4-Chloro-3-methylphenol [+7.83 - . - —— —_ .- - —
4-Chloraaniline 2341 12 - 380 1o e . — - - -
4-Chiorophenyl phenyt ether 04l - e - — . - . -
4-Methyiphenal 33/41 §.8-220 1] .- — - P 100 633
4-Nitroaniline o4 - e -- - — - - -
4-Nitrophenel 0rdl - - - — —— - - -
bis(2-Chlorocthoxy ymethane /41 ane —— ans —— — —— - o
bis(2-Chioroethyi)ether 1¢41 120-120 120 - — — - . —
bis(2-Chloroisopropylether ordl e - - — . - — -
bis{2-Ethylhexyl)phihalate 34/41 80 - 20000 3,456 —_ . —— — — -
Burylbenzyl phihaiate 741 97 - 2600 861 s . - — &3 "
Carbazole 351 8.7-350 76 - - - — - .-
Dibenzofuran 37/41 11- 1800 189 - - - - 110 10137
Diethyl phthalate 5141 16-210 2 - — — . I3 568
Dimethyl phthalate D2 —— e e — - —_— 6 -
Di-n-butyl phthalate /4t 140 - 140 140 - -— . — 58 1l
Di-n-octy] phihalate 041 e — — - e - &1 a—
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Tabte 2

Summary of Chemicals Detected in Sediment from 0 (o 0.5 it Below Mudline
Study Aren 7; Jersey City, New Jersey

; Detection RE"8"  |average Detectod| ERL (MIDEPI | ERL Exceedance| ERM (NIDEP/ |ERM Exceedunce NDAA NOAA AET
Chemicals Frequency of Concentration NOAA) Frequency NOAA) Frequency AET Exceedance
Detection Frequency
Hexachlorobenzene w4l — - - —_— 1 — - 6 -
Hexachlorobutadiene 041 - — - — | . — 13 -
Hexachlorocyclopentadiene 0/41 - - - e | — — - -
Hexachlorgethane (V23] - - - — - - 73 -
Isophorone 0/41 - - - - - - .- -
Nitrobenzene 341 26 - 250 142 - - = - 21 33
N-Nitrose-di-n-propyiamine /41 - — s . — . - .
M-Nitrosodiphenylamine 3141 73-440 208 - — - — 28 33
Pentachlarophenol 041 - —- e - - - i7
Phenol 041 e R -— - - — 130 -
Folycyelic Aromatic Hydrocarbons {ugikg):
2-Chioronaphthalene /4 -— - - o~ - — .- -
2-Methylnaphthalene kE/231 i2 -900 136 70 18137 670 1737 64 21737
Acenaphthene 38/41 8.9- 11000 627 16 3738 500 6/38 130 13/38
Acenaphthylenc 40/41 8.6 - 1400 336 44 3740 640 5140 n 36/40
Anthracene 39741 28 - 6900 954 85 36/39 1,100 6/39 280 2339
Benzo{a)anthracene 40v4] 34 - 7500 1,729 261 36/40 1,600 [1/40 960 20040
Benzola)pyrene 40i41 30- 5300 1,208 430 33/40 1,600 9740 1,100 13/40
Benzo(bMluoranthene 40441 19+ 5200 978 —_ — -— - 1,800 5140
Benzo(g,h,i)perylene 40/41 16 - 1800 5i7 170* 3640 — - 670 9140
Benzo(k)fluoranihene 40141 27 - 5500 1,223 240" N4 - - 1,800 7130
Chrysene 40741 40 - 9000 2,028 384 36/40 2,800 9140 0 15440
Dibenzo{a hjanthracene 35141 20 - 870 211 63 3233 260 8/35 230 9135
Fluoranthenc 40/41 34 - 12000 3070 &00 32/40 5,100 7140 1,300 20/40
Fluorene 3341 33 - 2000 223 19 33733 540 333 120 10r33
Indeno(1,2,3-cd)pyrene 40741 {3 - 1800 477 206+ 13/40 - - 600 16740
Naphthalene 39141 18 - 6400 116 160 28/39 2,100 3739 230 21739
Phenanihrenc av4l 25-4500 819 240 27/39 1,500 5119 660 13/39
Pyrene 40741 65 - 13000 3,892 665 36/40 2,660 16140 2,400 18740
[Pesticides (ug/kgk

4,4-DDD 40/91 1t - 76000 17.346 — - 20 36140 16 140

4. 4-DDE $4/91 12 - 820000 47,000 2.2 $3/54 27 48/54 9 $3/54
4,4-DBT 1091 13 - 46000 11,763 1 1010 7 1010 12 W1
Aldrin o7 - - 2* - - e 9. -
alpha-BHC 5/71 12 - 38 23 6% 515 e - - ——
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Table 2
Summary of Chemicails Detected in Sedimeat from 010 0.5 ft Below Mudline
Study Ares 7; Jersey City, New Jersey

Chesmicsls Detection Ra%ge  |aversge Detected| ERL (NIDEP/ |ERL Exceedance| ERM (NIDEP/ |[ERM Exceedancd]  NOAA ';‘:c':ﬁ, AET
Frequency Detection Concentration NGAA) Frequency NOAA) Frequency AET Frequency
beta-BHC 1771 20-20 20 5* /i - — — —
Chiordane 41 - — 0.5 - 6 - 2.8 -
defta-BHC o7 - - - — — v -— - -
Dicldrin s 14-20 17 Q.02 5t g 5/5 i9 515
Endosulfan 147} 3200 - 37000 12,382 -— -— - - - -
Endosulfan It 0Ty — = — — . — -
Endosulfan sulfaie 1n 4900 - 4900 4,500 - - — —_ — .-
Endrin &7 19 - 24000 12,003 3* 6/6 - -~ - -
Endrin aldehyde 471 19 - 140 51 -en - - — - -
Endrin ketone 1mn 8.2-64 29 - - - - o .-
gamma-BHC (Lindane} o7l - — 3* — —_ . 4.8 —
Heptachior 71 13-62 18 - - 03 n ‘
Heplachior epoxide Tl 15 - 140 78 s 212 — — — —
Methoxychlor ML 13 - 210000 35,874 — - — -
Toxaphene N - - — — — — 1 - .-
- |
1
jQioxins and Furans {pgig) f
Dioxins and Furans TEQ** 137 1.3-82 16 - - .- - 16 24437
2.3,78-TCDD 36/39 2.47- 1350 127 - - — - — -
1,2,3,7.8-PeCDD 17/39 0.953 -56.2 2.3 - - - . can -
1,2,34,7,8-HxCDD 1839 0.965 - 40.5 84 - — . - - -
1,2,3,7,8,9-HxCDD 2239 0.451 -752 14 — - —rn .- 1 s -
1,2,3,6,2,8-HxCDD 25/39 0.773-128 25 - - — - - .
1,2,3,4,6,78-HpCDD 3139 10.5 - 139¢ 279 -— po . . o .-
ocoD 38/39 90.1 - 12370 2,738 —-— - — — -
Total TCDD 36/39 2.47 - 1520 153 — — — - — -
Tolal PeCDD 26/39 9.61-304 54 . -— o — p— -
Towal HxCDD 35739 5.09 - 1100 176 - o . - — -
Total HpCDD 37/39 24.4 - 4180 706 — — - . .-
2,3,7.8-TCDF 31739 0.906 . 491 EL - - —— - . .
1,2,3,7,8-PeCDF 30739 0.993 - 315 33 —— - — . . -
2,3,4.7 8-PeCDF 30/39 1.53-42) 52 - s - - e ] -
1,2.3,4.7.8-1xCDF 36/39 5.90.4720 356 - - — - - e
1,2,3,7.8,9-HxCDF 2239 0.319-142 16 - - — - - -
1,2,3,6,7,8-HxCDF 34139 2.87- 1020 93 - . . -
2.3,4,6,7,8-HXCDF 30139 0.862 - 352 34 - - -
1,2,34,6,7.8-HpCDF IR0 13,3 - 7820 285 o — — -
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Table 2

Summary of Chemicals Detected in Sediment feom 0 Lo 0.5 ft Below Mudline
Study Area 7, Jersey City, New Jersey

Detection Range Aversge Detected] ERL (NJDEP? | ERL Exceedance] ERM (NJDEF! |ERM Exceedance NOAA NOAA AET
Chemicals Frequen of Concentration NOAA) Frequenc; NOAA} Frequenc AET Exceedanre
quency Detection ) quency quency Frequency
1,2,3,4,7,8,9-HpCDF 26/3% 0.727 - 165 27 w— - — — . -
OCDF 38/39 38.1 25560 1,974 a— e —— — ——- .
Total TCDF 37/3% 4.1- 11700 1,167 - - — - - -
Total PeCDF 339 2.46 - 9180 813 - - — — - -
Total HxCDF 3738 4,96 - 8780 321 e - — - - -
Total HpCDF 1819 18.3- 22510 £,625 L - - - - -
Polvehiorinated Biphenyls (pr/g)
Coplanar PCBs TEQ** 3737 69-1510 182 22,700 .- 180,000 - 130,000 —
PCB-77 3539 63.5- 28700 3,602 -— — - — . -
PCB-81 25/39 5.22-2150 370 - . — - — —
PCB-10$ 3639 143 - 52800 7,041 - —— — . — —
PCB-106/118 3M39 62.9 - 133000 18,910 — — - — - —
PCB-114 30139 6.69 - 3640 520 . - . poss - -
PCB-123 3039 7.28 - 3150 417 - - - P - -
PCB-126 U39 10.2- 512 156 — — - - - -
PCB-156 3439 37.1- 23800 2,412 - - wan - — -
PCB-157 29139 924 - 2060 480 - - — - - -
PCB-167 33435 15.8 - 3590 781 - e — - - .
PCB-169 39 9.06-97.3 27 -— o — —- . —
PCB-170 3533 91.5 - 18200 4,106 .- - - —_— - R
PCB-18¢ 36439 242 - 42700 10,391 - - - . - -
PCB-12% 26739 10.2 - 678 218 - - — —- .- -
Total monoCB 28136 32.3 - 8550 1,722 - .- . - - -
Total diCB 28136 174 - 187000 20,165 - — - — - -
Total nCB 28136 272 - 1160000 98,519 — - — s - .-
Total tetraCB 28/36 760 ~ 2030000 181,026 — — P — . -
Total pentaCR 28/36 321 - 1050000 126,136 - - — - - —_
Total hexaCB 28/36 126 - 412000 74,727 . . —_ o — —
Total heptaCB 27136 263 - 163000 37,524 — — — P - .
Toral octaCB 27736 104 - 46900 13.730 — —— - — - -
Total nonaCB 27736 97.1 - 53000 6,408 - — - - — -
Total decaCB 27736 59.2 - 42000 4142 —— — — — — -
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Table 2

Summary of Chemicals Detected in Sediment from 0 10 0.5 [l Below Mudline
Study Ares 7, Jersey Clty, New Jersey

Detection Range Average Detected| ERL (NJDEP/ | ERL Exceedance| ERM (NJDEP/ [ERM Excecdance] NOAA NOAA AET
Chemicals Frequency of Concentration NOAA) Frequency NQAA) Frequency AET Exceedance
Detection : Frequency
irocior (ma/kg)
Aroclor-1016 0/50 - -— . _— - o - -
Arocler-1221 0/50 - - - - — . —
Aroclor-1232 050 - .- - — — . - -
Aroclor-1242 0/50 e - - - - - -
Aroclor-1248 25/50 59-720 213 wae - — — - e
Aroclor-1254 1250 48 - 420 232 - - - - - -
Aroclor- 1260 15150 67-370 174 - -— - - - -
olybrominated Diphenyl Ethers (pp/R)
BDE-1 17137 27.8-693 203 - — — -
BDE-2 1137 17.8-255 87 - a— - - - -
BDE-3 2337 15.6- 812 280 - — — . — —
BDE-7 34137 3.77 - 1160 233 - - - - -
BDE-10 12137 1.03-14.8 5.4 - — — - . P
BDE-13 5137 0.646-160 37 - - ~— . - —
BDE-15 36/37 3.43-2580 306 —_ — - - - —
BDE-17 3337 4.42 - 1190 297 . — — - - -
BDE-23 5/37 3.34-452 13 - - — . - -
BDE-28 34437 3.39-301 ¢ - 1 .- o — o —_
BDE-35 13/37 1.27 - t07 39 - | - - -
BDE-47 37/37 90.1 - 6460 868 - — - - — -
BDE-4% 34/37 5.8 - 2540 568 — — - - - -
BDE-66 24737 4.11-234 66 — - .- . . -
BDE-75 2337 1.G1-389 17 — — . - — -
BDE-77 537 0.635-8.96 28 e 1 — - - - -
BDE-85 2437 6.44 - |89 37 — n -— - - o
BDE-99 337 94.8 - 6550 842 — — - — - .
BDE-100 3137 23.1 ~ 14380 03 - - — - —
BDE-1i¢ 5137 7.11-296 13 -— | - .- - . -
BDE-126 3137 2.26 - 9.97 42 — ane —an — . —
BDE-138 7137 5.49.78.9 34 - - — —
BDE-153 2837 17.3-1120 262 - - -~ - — -
BDE-154 28/37 11.3-936 206 - - — — - —
BDE-155 14137 3381-107 44 - - - — - .
BDE-156 5437 374429 13 - - - - .- —
BDE-181 537 7.36 - 51 ri} o - — P - -
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Table 2
Summary of Chermnicals Detected tn Sediment from 0 to 0.5 fl Beiow Mudline
Study Area 7; Jersey Clty, New Jersey

Detection RAMEE | average Detected| ERL (NJDEP/ |ERL Exceedance| ERM (NJDEP! [SRM Exceedancdl  NOAA NOAA AET

Chemicals of Excecdance

Frequency Detection Concentration NOAA) Frequency NCAA) Frequency AEY Frequency
BDE-183 36/37 18.3-4940 640 —— —— —_ —_— - -
BDE-1§7 26/37 12.5-2780 574 - - — — .
BDE-203 25/37 1.1 -15%0 536 —a — — - -- —
BDE-207 2937 70.4 - 5740 1,793 - - — — - -
BDE.209 35/37 2070 - 291000 65,442 - — -— — - o,
Total Mono-BDE 24/37 19.2- 1650 437 —_— - - — - —
Total Di-BDE 36/37 3.43-2830 B28 — - — - — -
Total Tri-BDE 34/37 4.42 - 3360 974 - e - - B ——
Total Tetra-BDE 3N37 100 - 11500 2,398 - —_ — oo — -
Total Penta-BDE 337 118 -3520 1.120 - — - - — -
Total Hexa-BDE 2837 19.6 - 2520 705 - - - — - -
Total Hepta-BDE 30437 18.3 - 6450 922 - — . - —— o
Torai Oc1a-BDE 2137 14,5 - 7080 1,852 - - — — - o
Total Nona-BDE 29737 70.4 - 11200 3,553 on [ — — - —

Sources:
New Jersey Department of Environmental Prorection {(NJDEP). 1998. Guidance for Sediment Quality Evaluations. November,

Buchman, M.F., 1999, NOAA Screening Quick Reference Tables, NOAA HAZMAT Report 99-1, Seatle W A, Coastal Protection
and Restoration Division, National Occanic and Almospheric Administration, 12 pages.

Notes;

All analyses are based on validated data from the October 2003 through January 2004 ficld sampling events and from the 2002 Remedial Investigation Report prepared by Tetra Tech.
Hexavalent chromium analyses were conducted by twa anzlytical methods (7196A and 7199) following extraction by two methody (NJDEP and EPA).
ERL = Effects Range Low

ERM = Effects Range Medium.

NJDEF = New Jersey Department of Environmental Protcction

NOAA = National Oceanic and Aimospheric Adminisiration.

AET = Apparcat Effccts Threshold.

EPA = United States Environmental Protection Agency.

mg/kg = Miligrams per kilogram.

ug/kg = Micrograms per kilogram.

PR/ = picogratns per gram.

=== = Value nol available for this chemical.

* = Marine/Estuanine scdiment scrcening criteria not available, the Sreshwater sediment serecning crferia was used,
** TEQ = Toxicity Fauivalency Quotient; TEQ caleulations do not include data from the 2002 Remedial Investigation Repont,
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Table 3
Summary of Chemicals Detected in Sediment feom the Reference Areas
Study Area 7; Jersey Clty, New Jersey

Detection Range Average ERL ERL ERM ERM NOAA NQAA AET

Chemicals Frequency of Detected (NJDEP/ Exceedance (NJDEP/ Exceedance AET Exceedance

Detection Concentration NOAA) Frequency | NOAA) Frequency Frequency

IM""g—t_ag {mg/kg): ‘
Aluminum 5/6 8500 - 14600 10,642 - - ] w— — - -
Antimony 0/6 - — — — I 9.3 |
Arsenic 6/6 8-248 . 14 8.2 5/6 0 s 35 06
Bsrium 6/6 o8.6 - 127 113 . - 1 . - 48 66
Beryllium 6/6 0.62-0.93 0.7 - - — — - .
Cadmium 5/6 0.27-45 2.0 1.2 3/5 2.6 0/5 3 15
Caleiutn 6/6 2680 - 6930 4,732 -— — — o ann .-
Chromium 6/6 122-227 167 81 6/6 370 016 62 676
Hexavalent Chromium NJDEP 7196A 0/6 - e —— e - . e -
Hexavalent Chromium NJDEP 7199 46 1.09-11 4.6 - . - - - o
Hexavalent Chromium EPA T196A /6 - -— . — — — - -
Hexavalent Chremivm EPA 7199 G/6 0.903-3.9 2.5 e aen — — - o
Cobalt 6/6 76-113 92 - 10 246
Copper 6/6 90.1-176 132 34 6/6 270 0/6 390 06
Iron 6/6 20600 - 31700 24,667 - - - 0/6 - ..
Lead 6/6 99.6 - 225 138 47 6/6 218 /6 400 0/6
Magnesiutn 616 4700 - 8100 6,050 — -
Mangancse 6/6 263 - 536 336 - - - - 260 6/6
Mercury 6/6 12-55 27 015 6/6 0.7 6/6 0.4i 6/6
Nickel 6/6 22.7-442 33 pas 6/6 52 0/6 110 0/6
Potassium 616 1540 - 2340 1,843 e e - e — -
Seleniym 016 - - . — 1 - e i -
Silver 36 065-33 23 i 475 3.7 /5 3.1 25
Sodium 6/6 4040 - 10800 6,917 e - — . . .
Thallium 0/6 --- - - P o . -
Vanadium 6/6 22.9-387 29 -— — - - 57 06
Zine 6/6 200 - 466 333 150 6/6 410 6 410 36
Orzanctine (ua/lis):
Dibutyltin 4/6 11.22 16 -— - — — — -
Moendbutyitin 0/6 - - — —— —— - - .
Tetrabutyltin a/6 - - e - - — . -
Tributylsin LY 84-20 13 - - . - --- -
Parvons Page 1 of 7
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Table 3

Summary of Chemicals Detected in Sediment from the Reference A reas
Study Area 7; Jersey City, New Jersey

Parsons

Detection Range Average ERL ERL ERM ERM NOAA NOAA AET
Chemicals Frequenc of Detected (NJDEP/ Exceedance (NJDEP/ Exeeedance AET Exceedance
quency Detection Concentration NOAA) Frequency NOAA) Frequency Frequency
tinl-volattle &l ounds (ug/lpy;
1,2.4-Trichlorobenzenc 4/6 22-50 38 o e — — 48 a/4
§,2-Dichlorobenzenc 36 19-45 3 - - — . 13 3
1.3-Dichlorabenzene 3/6 19-35 26 . - - — - -
1,4-Dichlorobenzene 5/5 33-1e0 75 - - . — 1i0 0/
2,4,5-Trichlorophenol 06 - - — .- — — 3 .
2,4,6-Trichlorophenol 0/6 - - — - o —— 6 .
2,4-Dichlorophenol 0/6 - - - - —— — 5 -
2,4-Dimethylphenol 0/6 — - -— - — —— 18 -
2,4-Dinitrophenol 06 - - - - - .- — -
2,4-Dinitrotoluenc /6 - -— - - — .- - .
2,6-Dinitraloluene 0/6 -~ - -— — a— — - i
2-Chlarophenol 0/6 - — - - - . [ .
2-Methylphenol 6 - — — -— . e g .
2-Nitroaniline 05 - —— -— - - e - -
2-Nitrophenol 0/6 - -— -— -— - - - -
3,3-Dichlorobenzidine 0/6 - - - - - .- - -
3-Nitroaniline 06 - — - - — . — —
4,6-Dinitro-2-methylphenol 0/6 - — - e - — — -
4-Chlore-3-methylphenat 0/6 -- - - - - - - .
4-Chloroaniline 4/6 57 -280 127 - — - — — -
4-Chloropheny! phenyl ether 0/6 - - e - - . - -
4-Methylphenol 616 5Z- 110 74 -- - . - 100 16
4-Nitroaniline /6 - ——— - . —— —— - .-
4-Nitrophenot 0/6 - - -— . - . . -
bis(2-Chloroethoxy)methane 0/6 —— - - - — — - .
bis(2-Chlorocthyl)ether /6 - - - . - — - "
bis(2-Chioroisopropyijether 0/6 - Lo e . - . - -
bis(2-Ethylhexyl)phthalate 616 260 - 5800 2,i30 e - . — - -
Bulylber\zyl phihalate 0/6 - —— — po - o 63 ..
Carbazole 616 58 - 350 164 . — - — — -
Dibenzofuran 6/6 42.2100 709 - -— - - 110 U6
Diethyl phthalste 06 - a—s .- — — - 5 .
Dimethyl phthalaic 0/6 - - . - — - 6 —
Di-n-butyl phthalaie 0/6 .- - . - - - 58 .
Di-n-octyl phthalate 016 - - - - --- — 61 e
Pnge 2 of 7 ENVIRON
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Table 3
Surnmary of Chemicals Betected in Sediment from the Reference Areas
Study Area 7; Jersey City, New Jeraey

. Range Average ERL ERL ERM ERM NOAA NOAA AET
Chemicals Detection of Detected (NJDEP/ Exceedance (NJDEP/ Exceedance AET Exceedance
Frequency Detection Concentration |  NOAA) Frequency NQAA) Frequency : Frequency
|

Hexnchlorobenzene 0/6 - - - - - haed & ===
Hexachlorobuladiene 0/6 .- .- - e - - 1.3 -

Hexachlorocyclopentadiene o6 - -— . . - .- . -
Hexachlorocthane 0/ s — - - - - 7 ---
isophoronc 0/6 - - - - - - -~ -
Nitrobenzene 0/6 - -— - - - .- 2l ---
N-Nitroso-di-ti-propylamine 0/6 - —— - - -— ! - .- .-
N-Nitrosodiphenylamine 0/6 - - - 1 28
Pentachlorophenol 0/6 - - -~ - - - 17 -

Phenol 0/6 - - - -— - - 130 -
2-Chloronaphthaten 0/6 = - - e ~es . - e
2-Methyinaphthalene 616 52-3100 819 70 5i6 670 2/6 64 56
Acenaphthene 646 81 - 12000 3,035 i6 6/6 300 6 130 476
Acenaphthyiene 6/6 150 - 2400 950 44 6/6 640 b 71 676
Anthrscene 6/6 260 - 7900 2,883 s 6/8 1,100 2/6 280 516
Benzo{a)anthracene 66 590 - 12000 4,458 261 6/8 1,600 36 960 416
Benzo{a)pyrene 66 660 - 11000 4,087 430 6/6 1,600 46 1,100 46
Benzo(b)luoranthene 6/6 660 - 7900 3,123 .- . -— — 1,800 216
Benzo(g,h,i)perylenc 6/6 400 - 5300 2,002 176+ 6/6 - - 870 476
Benzo(k)fluoranthene 6/6 760 - 9300 3,593 240* 6/6 - .- 1,800 .26
Chrysene 6/6 870 - 13000 5,028 384 6/6 2,800 s 950 5/6
Dibenzo{a,h)anthracene 66 130 - 1900 T3 63 4/6 260 /6 230 26
Fluoraathcne 6/6 1800 - 25000 9517 600 6/6 5,100 2/6 1,300 6/6
Fluorene 6/6 75 - 2000 674 19 ] 6/6 540 26 120 4/6
Indena(t,2,3-cd)jpyrene 6/6 340 - 4300 1,863 200* 6/6 e -— 600 4/6
Naphthalene 6/6 95+ 14000 3,874 160 416 2,100 S 230 4/6
Phenanthrene 6/6 690 - 9100 2,98 240 616 1,500 26 660 6/6
Pyrene 6/6 1400 - 20000 8,000 565 6/6 2,600 4/6 2,400 46
4,4-DDD 0/6 -— - 2 - 20 —- 16 -
4,4-DDE 1/6 20-20 20 2.2 i1 7 0/ 9 -
4,4-DDT 0/ - - 1 -— 7 - 12 -
Aldrin /6 - - 2 — 9.3
alpha BHC 56 1740 27 g¢ . 575 .- .
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Table 3

Summary of Chemicals Detected in Sediment from the Reference Areas
Study Area T; Jersey Clty, New Jersey

Parsons

Detection Range Average ERL ERL ERM ERM NOAA NOAA AET
Chemicals of Detected (NJDEP/ Exceedance (NJDED/ Excecdance T Exceedance
Frequency Detection Concentration NOAA) Frequency NOAA) Frequency AE Frequency

beta-BHC o6 - - 5* - - —— - -
Chlordane /6 - - 0.5 - 6 - 23 -

delta-BHC 0/6 - .- — — — .- . -

Dieidrin /6 - - 0.02 - 8 - 19 -

Endosulfan | /6 - - — — — — - .
Endosulfan |1 0/6 - - — e - . . .
Endosulfan sutfste /6 — .- -— -— wne — -
Endrin 0/6 - - 3 - - - — -

Endrin aldehyde 0/6 - - . —— — - -

Endrin ketore 146 38-38 38 - - e - -
gamma-BHC (Lindane) 0/6 e - 3 —— . — a8 -
Heptachlor 06 - e e — . —— 0.3 -
Heptachlor epoxide 016 - -— 5* v - .
Mecthoxychlor 1% 26-26 26 -— - e - - -
Toxaphene [+ - -— -— — -— - - -

Fuians {pe/s)

Dioxins and Furana TEQ** 6/6 66 - 3769 1,728 - — - - 3.6 6/6
1,3,7,8-TCDD 6/6 1.31 - 207 % - — . — -
1,2,3,7,8-PeCDD 5/6 0.561 - 7.04 3.6 - - . — . -
1,2,3,4,7,8-HxCDD 6/5 05-615 3.5 - P . - - -
1,2,3,7.8,9-HxCDD 6/5 0.98- 241 9.5 - . - -
1,2.3,6.7,8-HxCDD 6/6 1.01-51.9 17 .- . e - - .

1,2,3,4,6,7,8-HpCDD 6/6 203- 702 299 P - . .- - -
OCDD 6/6 793 - 6140 3,284 -en - - - . -
Total TCOD 6/6 123 - 249 129 — - - - .- -
Total PeCDD 6/6 6.77-404 22 — .- - — . —
Total HxCDD 6/6 245 - 488 157 - - - - . .
Total HpCDD 6/6 53.9- 1450 642 - - - .- - -
2,3,7,8-TCDF 6/6 3.23-25.2 14 -—- - -— . -
1,2,3.7,8-PeCDOF 6/6 248-23 11 - - o - - -
2.1.4,7.8-PeCDF 6/6 2.44-47.9 21 —— - a— an- . .
1,2,3,4,7,8-HxCDF 6/6 $35-218 98 - .- . — e .
1,2,3,7.8,9-HxCDF 6/6 0748-112 4.6 . — - - - .

1,2,3,6,7,8-HxCDF 6/6 339-145 68 - —— .- - - .
2,3,4,6,7 8-HxCDF 6/6 1.57-246 12 - —e~ - - e -
1,234,578 HpCDF 6/6 28.5- 1570 700 - -— . -
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Table 3

Summary of Chemicals Detected in Sediment from the Reference Arens
Study Area T; Jersey City, New Jersey

Detection Range Averige ERL ERL ERM ERM Noaa | NOAAAET

Chenileals Frequ af Detected (NJDEP/ Exceedance (NJDEP/ Exceedance AET Exceedance

quency Detection Concentration NOAA) Frequency NOAA) Frequency : Frequency
1,2,3,4.7,8,9-HpCDF 6/6 1.08-25.3 11 - — - —
OCDF 6/6 32-1700 694 - .- o — - .-
Total TCDF 6i6 50.9 1790 809 e - — - . -
Total PeCDF 6/6 393 - 1660 153 a— s — a— o s
Total HxCDF 6/6 34.8-1660 766 .- - e . - -
Tote!l HpCDF 6/ 347-1840 835 — -— - - — —

Dofychiorinated Biphenyls (pg/p)
Coplanar PCBs TEQ** 6/6 20 - 645 238 22,700 - 180,600 - 120,000 -
PCB-77 6/6 78-6410 2,388 - - -
PCB-81 66 9.71 - 366 203 .- —— — - - -
PCB-105 6/6 134 - 20300 7,024 - a— o - — —
PCB-106/318 6/6 398 - 531500 18,171 —-a —— — - - —
PCB-114 6/5 9.31-1330 447 - — - —— - —
PCB-123 6/6 97 -1 272 - — - — — -
PCB-126 56 9.71 - 248 110 - - — . — .
PCB-156 6/6 38.1 - 06550 2,132 — — — —— — -
PCB-157 6/6 10.6 - 1080 412 -— - - - — -
PCB-i67 6/6 16.5 - 2700 904 - — — - —— —
PCB-169 45 8.79-59.6 29 - — s — ns .
PCB-170 6/6 95.6- 31900 8,207 - - - — — -
PCB-180 8/5 277 - 81900 21,058 — . - - — —
PCB-189 6/6 97.1-1220 3435 e —— - — - —
Total menoCB - J— — . . .- — - —
Total diCB - - - - — - - _— i
Total tiCB —— - —— o— - - . - -
Total tetraCB - - - - - — - — .
Total pentaCB - - an- - — —— .- - ..
Total hexaCB - - - e — - - - -
Total heptaCB - - - - e — e . -
Total octaCB - - -— - - - - e
Totsl noraCB - - - —— - - .- o .
Total decaCR - - o s - - - -
Parsons Page 5 of 7 ENVIRON
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Table 3

Summary of Chemicals Detected in Sediment from the Reference Areas
Study Area 7; Jersey City, New Jersey

Detection Range Average ERL ERL ERM ERM NOAA NOAA AET
Chemicals Frequency of Detecred (NJDEP/ Exceedance (NJDEP/ Excecdance AET Exceedance
Detection Concentration NOAA) Frequency NOAA) Frequency Frequency
lAroclor (me/ke)
Aroclor-1016 - --- .- - e .- - - -
Aroclor-1221 - - - - - e - - -
Aroclor-1232 - - - - -— . - .
Aroclor-1242 - - . - - - —um .- -
Aroclor-1248 - - - - - e - -
Aroclor-1254 - - - .- - - s - -
Aroclor-1260 - - - .- - - --- .- -
Pelrbrominated Diphenyi Ethers (ppig)
BDE-!{ 4/6 99.1-208 142 - - - — - .-
BDE-2 4/6 452- 450 181 - — — - —
BDE-3 48 196G - 420 329 - - - . - -
BDE-? 56 35.5- 352 3i8 .- — . - -
BDE-10 /6 31-31 31 — o | — - - -
BDE-13 4/6 438 - 159 € .- — ana -— . .
BDE-15 6/6 8.4-1050 405 — e - . - .
BDE-17 &/6 20.4-1250 438 - —— | - - -
BDE-25 0/s — - -— - | — . .-
BDE-28 5l6 21.5-353 242 .- - 1 — . . -
BDE-35 46 43.1-153 9 - - - - e -
BDE-47 6/5 201 - 7090 2,413 . - — .- - .
BDE-4% 6/6 42.3 - 3800 1,293 - —_ — —an - .
BDE-66 3/6 71.9- 300 183 - a— . - —— R
BDE-75 36 3.71-383 135 - e -— - - -
BDE-77 0/6 - - . — - 1
BDE-85 4/6 29.8-209 106 - - - - - .
BDE-99 6/6 230 - 7240 2,449 — — — [ - .
BDE-100 6/6 59.7-1880 636 - -— — - —— .-
BDE-116 1/6 76.8-768 7 —— e e - — -
BDE-126 0/ - - — — — - —— -
BDE-138 3/6 80.2- 104 95 - — - - —— -
BDE-153 46 378- 1260 802 - - - . — -
BDE-154 516 54.4-1120 545 — - - - - -
BDE-155 46 406 - 122 70 — — - - - -
BDE-156 0/8 - -— ] - - . - - -
BDE-181 06 e - | - -ne -~ e —an .-
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Table 3
Summary of Chemicals Detected In Sediment from the Reference Arens
Study Arer 7; Jersey City, New Jersey

Detection Range Average ERL ERL ERM ERM Noan | NOAAAET

Chemicals Frequency of Detected {NJDEP/ Exceedance (NJDEP/ Exceedance AET Exceedunce

9 ¥ Detection Conceptration | NOAA) Frequency NOAA) Frequency Frequency
BDE-183 5/6 59.1-4930 1,918 . - - - - -
BDE-197 4/6 763 - 4880 2,503 .- - - - —— -
BDE-203 46 755-4170 } 2,166 - - - . o -
BDE-207 46 3760 « 23600 12,333 — e - - —_ .
BDE-209 &/6 3580 - 470000 226,225 o - - - —— -
Total Mono-BDE 4/6 34¢ - 1000 651 - — - - .- .
Total Di-BDE 616 8.4- 2460 1,079 — - — — — -
Tolal Tri-BDE 6/6 33.9-3220 1,517 -— - — - . B
Total Tetrs-BDE 6/6 243 . 13600 6,537 - - - . - -
Total Pente-BDE 6/6 290 - 9750 3,159 — - — aa- . —
Tolal Hexa-BDE 5/6 54.4 - 3550 2,081 — - -
Total Hepta-BDE /6 59.1 - 8230 3,176 - - —
Total Octa-BDE 416 2840 - 18800 9.275 - - - - -
Total Nons-BDE 4/6 7360 - 41800 22,113 - . oa - — -

Sources:
New Jersey Department of Environmental Protection (MJDEP). 1998 Guidanee for Sediment Quality Evaluations. Nevember,

Buchmao, M.F,, 1999, NOAA Screening Quick Reference Tables, NOAA HAZMAT Repont 99-1, Seattle WA, Coastal Proteetion
end Restoration Division, National Occanic and Almospheric Administration, 12 pages.

I!OIQI M

All analyses nre based on validated data from the October 2003 through Januiary 2004 field sampling events and from the 2002 Remedia] Investigation Report prepared by Tetra Tech,

Hexavalent chromium analyses were conducted by two snalytical methods (7196A and 7199) following extraction by two metheds (NIDEP end EPA).
ERL = Effects Range Low.

ERM = Effects Range Medium.

NIDEP = New Jersey Depariment of Environmental Protection,

NOAA = National Qcesnic and Atmospheric Administration.

AET = Apparent Effects Threshold.

EPA = United Statcs Environmenial Protection Agency.

mgrkg = Miligrams per kilogram.

ug/kg = Micrograms per kilogram.

pg/g = picograms per gram.

-+ = Value not availshle for this chemical.

* = Marine/Egtuaring sediment sereening eriteria not available, the freshwater sediment icreening criteria was used.
** TEQ = Toxisity Equivalency Quoticnt; TEQ calculations do not include data from the 2002 Remedial Investigation Report.
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Table 4

Analytical Results of Total Chromium and Hexavalent Chromium in Sediment

Study Area 7; Jersey City, New Jersey

Hexavalent Hexavalent Hexavalene Hexavalent
Depth Total Chromium Chremsum Chromium Chromium
. Date Below N NJDEP NJDEP EPA EPA
Field Sample 1D Sampled Mudline Chromium Extraction Extraction Extraction Extraction
(feet) (mg/ke) 7196A 199 71964 5199
(mg/kg) (mg/kg) (mg/ke) (mg/kg)
{Reference Samples: o '
SD00!-RF1-000005-103 10/16/2003 0-05 183 B.25 113 1.18] 8.25U7 591
SDO01-RF2-000005-103 10/16/2003 0-0.5 143 BIwW 1.67 U] 13.3UJ 3737
SDO01-RF3-000005-103 10/16/2003 0-0.5 122 7.95 UJ 5.29) 795U0) 0.903 JB
SD002-RF1-000005-103 10/16/2003 0-0.5 193 9.43 U) 4] 94301 143 1B
SDO02-RF2-000005-103 10/16/2003 0-0.5 133 1.3 W 1.4381] 11.8U1 1.5918B
SD002-RF3-000005-103 10/16/2003 0-03 227 8.15U) 1.09] 8.15U) 1.43)JB
Study Area 7 Samples;,
SD001-200-000005-203 11/25/2003 0-05 161 513U 11.3] 5.13UJ LbJ
S5001-200-005010-203 11/25/2003 05-1 263 545U) 8.68J 545U 1651
SDO01-200-015020.203 11/25/2003 15-2 1,700 o3us 1.i6 UJ 93U 3931}
SD001-200-025030-203 11/25/2003 25-3 526 6.8UJ 0.85U) 68 U 4.517]
SDO01-200-035040-203 11/25/2003 35-4 352 7.22U) 0.503UJ 722Ul 1.44]
SDO01-200-065070-203 11/25/2003 6.5-7 589 9.26 UJ 1.16 UJ 926 U) 857
SD001-200-090095-203 11/25/2003 9-95 555 _sarur 5157) 51U 1.29J
$D004-200-000005-203 11/22/2003 0-05 240} 484 1) 1911 484 UJ 08973
SD004-200-005010-203 11/22/2003 05-1 4241 4.84 U3 0.906 JB 484 UJ 0.621J
SD004-200-015020-203 11/22/2003 15-2 170 5.84) 2.01) 5840) 0.756 )
$D004-200-025030-203 11/22/2003 25-3 3731 1.8 U 1.32.B 781U 13.67
SDO004-200-035040-203 11/22/2003 35-4 3551 853U 1.29)B 8.33UJ 10773
S[X004-200-065070-203 11/22/2003 6.5-7 3101 789U 0.994 JB 7.8%UJ 0.986 UJ
SD004-200-085090-203 117222003 85-9 3571 3.230] 3.77) 8.23UJ 4841
SDO0A-G05-000005-203 12172003 0-05 304 5.63UJ 2.03) 563UJ 0.563 U
SDO0A-005-505010-203 12/1/2003 05-1 338 5.98 UJ 0.598 UJ 5.98 UJ 0.598 U
S100A-005-015020-203 12/1/2003 15-2 337 6.46 Ul 0.646 1) 6.46 L 0.646 U
SDO0A-005-025030-203 12/1/2003 25-3 2,170 753U 0.753 UJ 7.53UJ 0753 U
SD00A-005-035040-203 12/1/2003 35-4 2,570 8.6 U) 0.86 U) LX) 086U
SD00A-005-065070-203 12/1/2003 6.5-7 675 9.85 UJ 0.985 UJ 9.85UJ 13.2]
SDO0A-005-095100-203 12/1/2003 9.5-10 16.9 4513 283U] 451 UJ 0.595 B
SD00A-025-000005-203 11/23/2003 0-0.5 241 6.9 U 0.696 (13 6.96 UJ 2.261B
SDO0A-025-005010-203 11/23/2003 0.5-1 514 705U 0.769JB 705U 088210}
SDODA-025-005010-203 11/23/2003 05-1°* 477 7.26 UJ © 0.748 1B 7.26 U) 0.907 L)
SD00A-025-015020-203 11/23/2003 15-2 6591 101 W 1.01 Ul 10107 645 J
SD00A-025-025030-203 11/23/2003 25-3 1,050 } 823U} 5.62) 823W) 5587
SDO0A-025-035040-203 11/23/2003 35-4 4971 6.84 UJ 40.9) 6.84UJ 0.855]
SD00A-025-065070-203 11/23/2003 65-7 540 8.28 U3 3.21JB 828 U1 331JB
SDO0A-025-095100-203 11/23/2003 95-10 4.8 4.89U 0.489 4.89UJ 0.6117J
SDO0A-050-000005-203 11/23/2003 ¢-05 332 714U 0714 W) 71413 896)
SD00A-050-005010-203 11/23/2003 0.5-1 435 9.05 UJ 0.9¢5 UJ 9.05U1 792J
5D00A-050-015020-203 1572372003 1.5-2 1.690 10.20J 1.72 J8 10200 56.5)
8000A-050-025030-203 11/23/2003 25-3 727 84U 0.884 JB B4UJ 1.98 JB
SDO0A-050-035040-203 11/23/2003 35-4 1,520 837U 1.38iB 837U} 3.541B
S$D00A-050-065070-203 11/23/2003 6.5-7 669 273 9.04) 873U 1.23JB
SD0O0A-050-095099.203 11/23/2003 95.99 7.9 482U) 0.9i6 18 4.82U1 0.6027
SDO0A-100-000005-203 11/24/2003 0-05 1,230) 8.68 LJ 343} 863 UJ 6621
$D00A-100-005010-203 11/24/2003 05-1 433) g8.02U) 9.54) 302U) 1.9JB
SDOG0A-100-015020-203 11/24/2003 15-2 464 31 8.05UJ 0.861 JB Bosu) Lot Ui
SDO0A-100-025030-203 117242003 25-3 53017 723U 1.1 JB 723U 468
SDO0A-100-035040-203 11/24/2003 35-4 13 7.78 U1 1.3 7.78 U1 45]
SD00A-100-065070-203 11/24/2003 6.5-7 273 508U 4.3] 508U 0.779B
SDOCA-100-095100-203 11/24/2003 5.5-10 7 4.71UJ 0.557]B 4.71 U 0.589 U
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Table 4
Analytical Results of Total Chromium and Hexavalent Chromiwm in Scdiment
Study Area 7; Jersey City, New Jersey

Hexavalent Hexavalent Hexavaient Hexavalent
Depth Total Chromium Chromium Chromium Chromium
Date Below \ NJDEP NJDEP EPA EPA
Field Sample 1D Sampled Mudline Chromiwn Extraction Extraction Extraction Extraction
(feet) tmg/ke) 7196A 7199 7196A 7199
(mg/kg) (mg/kg) (mg/ke) (mg/kg)
SDODA-200-000005-203 12/1/2003 0-0.5 1,360 9.78 UJ 0.978 UJ o788 UJ 0.978 U
SD00A-200-005010-203 12/1/2003 5.1 415 7.91 U 1.78 1 7913 73591
SD00A-200-0]5020-203 12/1/2003 [5-2 211 721U 0721 UJ 72111 1278
8100A-200-025030-203 127172003 25-3 275 7710 134} 17U 4.53
SD00A-200-035040-203 12/1/2003 35-4 189 62904 5827 629U 261JB
SDO0A-200-065070-203 12/1/2003 6.5-7 380 7391 21.3]) 739U1 0.739 1B
SD0O0A-200-095100-203 12172003 9.5-10 7.1 4871 1.4JB 487 UJ 065R
SDO0B-005-000005-203 12/1/2003 0-0.5 130 4.61 U) 3.03J 4.61 UJ 09428
SDODB-005-000005-203 12/1/2003 0-0.5% 328 4.66 UJ 1.02J8 4.66 U 0.466 U
SDOOB-005-005010-203 12/1/2003 05-1 175 5.6 U5 0.516 U) 516U 0.516 U
SDOOB-005-015020-203 12/1/2003 1.5-2 390 9.85) 16.2J 488 U1 . 3791B
SDO0B-005-025030-203 12/1/2003 25.-3 39.6 52U 2247 52UJ 3.26IB
SDOOB-005-035040-203 12/1/2003 315.4 501 7.38 UJ 0.738 U 738U} 0.738 U
SDO0B-005-065070-203 12172003 65-7 72.2 sy 0.633JB 5114 0.571 B
SD00B-005-095100-203 12/1/2003 9510 54 4.98 Ul 0.664 1B 498 UJ 0.542 B
SDO0B-025-000005-203 12/1/2003 0-05 126 4.95UJ 6.09) 4951 1.21
5D00B-025-005010-203 12/1/2003 05-1 573 526 Ul 5.57] 58617 134 )
SDODB-025-005010-2023 11/25/2003 0.5-1* 602 517U} 123J 547U 5987
SD00B-025-015020-203 127172003 1.5-2 116 598U 2741 598 UJ 0.598 UJ
SDOOB-025-025030-203 12/1/2003 25-3 785 8.13 UJ 102Ul 8.13UJ 0.813 UJ
SD00B-025-035040-203 12/1/2003 35-4 406 45Ul 0.931 UJ 7.45UJ 0.745 UJ
SDO0B-025-065070-203 11/25/2003 65-7 10.3 5.05 U1 0.896 3 So5U) 0.687J
SDO0B-025-095099.203 11/25/2003 95-%¢9 8.1 491U} 0.747 ) 491 U] 0.49: L)
SDO0R-050-000005-263 11/23/2003 0-05 372 523w 0.654JB 523U} 0.654 L))
SD0OOB-050-005010-203 12/23/2003 05-1 670 6.63LJ 234 6.63 UJ 1.911B
SDODB-050-005010-203 11/23/2003 05-1* 522 YRRV 0.908 B 710 4711
SDOOB-050-015020-203 11/23/2003 15-2 421 8.2UJ 4.883 82U 1.26 JB
SD00B-050-025030-203 11/23/2003 25-3 47.1 4.85 1) 1.24 JB 4.85U) 4328
SD0OB-050-035040-203 11/23/2003 35-4 10.2 5.69 U 0.844 JB 569U 0.787 B
SDOOB-050-065070-203 11/23/2003 65-7 6.4 4234 0.5371B 4.23UJ 0.535B
SDO0B-050-095098-203 11/23/2003 95-98 52 4870 0.526 JB 48741 0.816 B
SDOCB-100-0000035-203 11/22/2003 0-05 156 4.94 17 5.36 492413 1.88 iB
SDOOB-100-005010-203 11/22/2003 05-1 306 78U 15.1 782 226
SDO0B-100-015020-203 11/22/2003 i.5-2 10.6 515 U] 133 515U 0998
S1D00B-100-025030-203 11/22/2003 25-3 6.3 4.87 01 0.56% 4871 0.655 B
SD00B-100-035040-203 11/22/2003 35-4 45 4,86 UJ 0.486 U 486 U3 0.608U
SDOOB-100-065070-203 11/22/2003 65-7 4.6 471U 0473 U ENARIN) 0.5890
SD00B-100-080085-203 11/22/7003 8-85 6.7 4.72 U3 04720 472U} 059U
SDO0B-200-000005-203 | 11/22/2003 0-0.5 727 5.04 U 6.6 5.040) 3.19B
SDO0B-200-005010-203 11/22/2003 05-1 208 6.43 U 6.72 64301 1888
SDO0B-200-015020-203 11/22/2003 15-2 163 6.97U) 138 6.97 UF 104 B
SDO00B-200-025030-203 11/22/2003 25-3 2247 12703 261 7.27U) 1457
SDO0B-200-035040-703 11/22/2003 35-4 1221 6.09 W 0.605 UJ 609U 3.581B
SDO00B-200-065070-203 11/22/2003 65-7 3761 727U 0.835 B 7.27U1 0909 UJ
SDO0B-200-090094-203 11/22/2003 5-94 437) 7.14 U) 3.58) 714 4.38)
SDOGC-605-000005-203 11/20/2003 0-05 170 10.3 1) 103 U) 10.3 U1 1.03L)
SDOOC-005-005010-203 11/20/2003 05-1 166 1w 11Ul Hnul 11y .
SDO0C-005-01 5020-203 11/20/2003 15-2 194 9.85 ) 0.985 U) 985U} 0.985 1)}
SDO0C-005-025030-203 117202003 25-3 18] 9.59 Ui 0.959 UJ 959U} 0.959 UJ
3D00C-005-035040-201 11/20/2003 35-4 206 8931 1.33JB 393U 0.893 U2
SDOOC-005-065070-203 11/20/2003 6.5-7 198 8.75 L) 12.7) 875U 0.875 UJ
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Tabhje 4
Analytical Results of Total Chremium and Hexavalent Chromium in Sediment
Study Area 7; Jersey City, New Jersey

Hexavalent Hexavalent Hexavalent Hexavalent
Depth Totzl Chromium Chromium Chromium Chromium
. Date Below N NJDEP NJDEP EFa EPA
Field Sample 1D Sampled Mudline Chrumlmm Extraction Extraction Extraction Extraction
ety | (MEKO 71964 7199 7196A 7199
(mg/kg) (mg/hg) {mg/kg) (mg/kg)
SDO0C-005-085090-203 11/20/2003 §5-9 198 6.85 Ul 3721 6.85 U 0.685 U
SDO0C-025-600005-103 10/16/200% 0-05 149 ey 1377 109wl 21JB
SDO0C-025-000005-203 11/19/2003 0.05 180 9761 0.976 US 976 UJ 4.59
SDO0C-025-005010-203 11/19/2003 05-1 203 112U P12 H.2UJ 36
SDO0C-025-015020-203 111972003 15-2 197 941U 1,96} 94117 393
SD00C-025-025030-203 1171972003 25-3 226 8.95U] 0.895 UJ 895UJ 532
SD00C-025-035040-203 11/15/2003 35-4 197 6.9 UJ 0.699 UJ 6.99U) 0874 U
SD00C-025-065070-203 11/19/2603 65-7 311 84201 1J)B 8.42L) 105U
SDO0C-050-D65079-203 11/19/2003 6.5-7* 768 8.85UJ 0.885UJ 83suJ Ly
SDO0C-025-095100-203 11/19/2003 95.10 593 774 U] 0942 JB 774 U) 0.987 U
SDOAC-050-000005-203 11/19/2003 0-0.5 274 9431 0.843 ) 9.43 UJ 328
SDO0C-050-005010-203 11/19/2003 05-1 224 935 US 1.721 9.35U7 1171
SDOOC-050-015020-203 11/19/2003 15-2 234 879Ul 1.38J 879U 873
SDO0C-050-025030-203 11/19/2003 25-3 181 6.05U) 8731] 6.05UJ 0.756 U
SDOOC-050-035046-203 11/15/2003 35-4 576 8.83UJ 0.905 IR 8830 11y
SDOOC-050-065070-203 111972003 65-7 656 8.64 U 0.864 1)) 864 UJ LOB U
SDO0C-050-095100-203 11/19/2003 95-10 309 686 UJ 2.71) 6.86 UJ Q858U
SDO0C-050-D95100-203 111972003 9.5-10% 294 6.66 U7 3.281] 6661 0.832U
SDOCC-100-000005-103 10/16/2003 0-0.5 127 758U 1271 758 L) | 1.051B
SDODC-100-000005-103 10/16/2003 0-0.5* 136 7.524) 5451 7520 761)
SDO0C-100-000005-203 11/2172003 0-0.5 136 6.730) 4.14] 673U 124]
SDOOC-100-005010-203 11/21/2003 05-1 159 8.39U) 4.76J 639U 498 ]
SDODC-100-005¢10-203 11/21/2003 0.5-1* 126 3.9 US 449 591U 2617
SDOOC-100-01 5020-203 11/21/2003 15-2 175 7.05 U 0.705 U} 105U 0705 U
SDO0C-100-025030-203 11/21/2003 25-3 199 7.94 U] 79813 794 UJ 4157
SDO0OC-]00-035040-203 11/21/2003 35-4 228 7.87U) 0.787 UJ T870J 1051
SDO0C-100-065079-203 11/21/2003 65-7 293 8.32UJ 10,1 ) 83z2u) 0832173
5D00C-100-090095-203 1172172003 9-95 170 6.08 U} 0.766 1 608U 663}
SD00C-200-000005-203 11/21/2003 0-0.5 534 576 L 5561 576 U 1.821]
SD00C-200-005010-203 11/21/2003 0.5-1 50.3 5.04 UJ 1461 504U] 1071
SDO0C-200-015020-203 11/21/2003 15-2 321 8.46 UJ 298) 8.46UJ 378}
SD00C-200-025030-203 11/21/2003 25-3 456 895U 2017 8.95U) 3561
SDOOC-200-035040.203 1172172003 35-¢ 388 8.02W 1.71) 802U} 0.802 1)
SDOOC-200-065070-203 1112172003 65-7 602 8.32U3 1317 832w 083211
SDO0C-200-090095-203 11/21/2003 9-95 334 828 UJ 171 g23U) 0.828 UJ
Si300D-050-000005-103 | 10/16/2003 0-05 320 763 UJ ¢.95 UJ 7.63UJ 1.5¢JB
SDO0D-150-000005-103 10/16/2003 0-05 1,400 11.7U) 1.46 UJ 11.70] 3.79]
SDOIW-010-065070-203 11/15/2003 65-7 299 6.55 U3 175} 6.55U 9.181J
SDOIW-010-115120-203 }1/15/2003 11.5-12 6.6 4.68 U} 0.987 JjB 4.68 U 0.468 U
3D02C-010-065070-203 11/13/2003 6.5-7 430 8.7U) 217!B 8.7U3 0.87UJ
SDO2C-010-115120-203 11/13/2003 11.5-12 7.3 4.69 ) 0.50! B 46911 G469 UJ
$D02C-0)0-165170-203 11/13/2003 16.5-17 7.8 4.68 UJ 0.468 UJ 468UJ 0468 1)
SDOZE-010-065070-203 11/15/2003 65-7 285 5.87W) 07518 587U 3452
SDO2E-010-115120-203 11/15/2003 1H5-12 16 4.56 UJ 0.456 ) 4.56 U 0.456 U
SDO2E-010-165170-203 11/15/2003 16.5-17 6.8 4.851U) 0.601 JB 485V 0485 U
SDO2ZE-025-000005-203 11/21/2003 0-05 216 937U 0937 U $37W) 5.41J
SDO2E-025-005010-203 11/21/2003 05-1 2N 9.4l U¥ 0.94) V) 241U) 344
SP02E-025-015020-203 18/21/2003 15-2 208 8251 0.325 Ul 825U} 0.825 U
SD02E-025-025030-203 11/21/2003 25-3 207 6.45UJ 084} 6.45U! 3153
SDO02E-025-035040-203 11/21/2003 35-4 860 7.09 UJ 2181} 7.09UJ 0709 UJ
SDO2E-025-065070-203 11/21/2003 65-7 406 8.26 Ui} 1.5) 8.26 UJ 6.71]
Farsons Page Jof'7 ENVIRON

TIERRA-B-014959



Tabie 4
Analytical Results of Total Chromium and Hexavaleat Chromium in Sediment
Study Area 7; Jersey City, New Jersey

Hexavaicnt Hexavalent Hexavalent Hexavalent
Depth Total Chromium Chromiwum Chromium Chromium
" Date Below . NJDEP NJDEFP EPA EPA
Field Sample ID Sampled Mudline Chrom‘zum Extraction Extraction Extraction Extraction
(feet) (mg/ke) 71964 7199 7196A 7199
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
SDO2E-025-090095-203 1172172003 9-95 53 4.85 UJ 0.738J 438501 T0.485U)
SD02E-075-000005-103 10/16/2003 0-0.5 331 10 UJ 3.25JB 10w 1.52JB
SDOZ2E-075-000005-203 1 1/20/2003 0-0.5 157 98UJ 24575 28UJ 1.23U
SDD2E-075-000005-203 11/20/2003 0-05* 158 983 U 0.983 UJ 9.83 UJ 1.6
SDO2E-075-005010-203 11/20/2003 05-1 1835 10.20J 1197 10.210 1.0z 11
SDD2E-075-005010-203 11/20/2003 05-1¢* 174 9.76 UJ 3467 9.76 U 0.976 UJ
SDO2E-075-015020-203 11/20/2003 15-2 189 9.46 L1 0.946 UJ 946 LUJ 0.946 UJ
SD02E-075.025030-203 11/20/2003 25-3 231 283U 0.936 iB 8.83 U5 351J
SDO2E-075-035040-203 11/20/2003 354 218 8.421) 3227 g42U1 (04
SDO2E-075-065070-203 11/20/2003 65-7 7. 4631 1.12 18 463 UJ 0.463 UJ
SDO2E-075-085050-203 | 11/20/2003 85-9 7.4 4.87UJ 0.598 IB 4.87 UJ 0.487 1)
SD02W-200-000005-203 12/2/2003 0-05 7.4 467U] 0.593 JB 4.67 U1 0.467 UJ
SD02W-200-005010-203 12/2/2003 05-1 10.7 4.6 0.5971B 46L) 046 UJ
SD02W-200-015020-203 127272003 1.5-2 7.9 4.88 ) 1.221B 488 U 0.629B
SDO2W-200-025030-203 12/2/2003 25-3 229 4938 UJ 0.498 UJ 4.98 UJj 0.498 W)
SD02W-200-035640-203 L2/2/2003 35-4 18.5 5.03UJ 0.869 JB 50301 0.503 W)
SDO02W-200-065070-203 12/2/2003 65-7 114 4.63 L 0.463 UJ 4.63U) 0.463 U
SDO2W-200-095100-2031 12/2/2003 95-10 17.7 4.96 UJ 0.496 UJ 4.96 UJ 0.496 U
SDO3E-010-000005-203 11/11/2003 0-0.5 30707 7213 0.713 17 AT 1071
SDO3E-010-005010-203 1171172003 05-1 1263 5.78 U4 0.591 JB 578L) 0.578 UJ
SDO3E-010-015020-203 11/11/2003 15.2 486 8.33 W 31367 883 UJ 0883 UJ
SDO3E-010-025030-203 11/11/2003 25-3 939 ) 871U 0.871U) 87U 0871 UJ
SDO3E-010-035640-203 1i/11/2003 35-4 3151 7740 8491 7740 0.897)
SDOIE-010-045650-203 11/11/2003 45-5 127] 6.27UJ 0627 U1 6.27UJ 1.08J
SDOIE-010-055060-203 11/11/2003 55-6 431 sau 075 1B 521W 0521 UJ
SDOIE-010-065070-203 11/11/2003 65-7 5113 501U 0.613 1B 50141 0.501 W
SDO3E-010-075080-203 11/11/2003 75-8 8.8J 483U [R) 4.83 U1 0.483 UJ
SDOIE-010-085090-203 11/11/2003 85-9 9.4 J 15.2F 2157 4.8 UJ 456
SDOIE-010-095100-203 1i/11/2003 9.5-10 2257 463 0] 1.63J 463 UJ 6.19J
SDO3E-010-105110.203 11/11/2003 10.5-11 1671} 6.121 25773 4630J 0463 UJ
SDOIE-010-115120-203 11/11/2003 11.5-12 1327 5947 10.21 478 UJ 261
SDO3E-010-125130-203 11/11/2003 12.5-13 158) 471U 0.634 iB 471 U] 0471 W)
SDOIE-010-135140-203 11/1172003 13.5-14 2351 471U 0.538 JB 471Ul 0471 UJ
SDO3E-025-000005-203 11/16/2003 0-05 299 J 5.8 UJ 861J sS85 0.744 JB
SDO3E025-005010-203 11/16/2003 05-1 2291 726 UJ 6.737 7.26 W) 42618
SDO3E-025-015020-203 11/16/2003 15-2 450 F 797U] 2071 7970 9.96
SDO3E-025-025030-203 11/16/2003 25-3 283 J 7.04 U 137 704 U5 124
SDO3E-025-038043-203 11/16/2003 38.-43 9J 4.96 UJ 1.04 JB 496 UJ 0.49% UJ
SDO3E-025-065070-203 11/16/2003 65-7 B.5J 488 W 191J 4880 0.488 UJ
SDO3E-025-093098-203 11/16/2003 93-98 71 487U 06611B 487U 0.487 UJ
SDO3E-050-000005-103 10/16/2003 0-0.5 377 6§91 Uf 145 18 691 UJ 1.371B
SDO3E-050-065070-203 11/12/2003 6.5-7 6.7 477U 101JB 47701 0.909
SDOIE-050-115120-203 11/122003 11.5-12 6.4 483U 0.596 JB 4.83UJ 0.598
SDOIE-075-000005-203 11/87/2003 0-05 536 J 8.58 UJ 0858 U 858 L7 1991
SDO3E-075-005010-203 1178772003 05-1 36t J 763 UJ 3131} 763 UJ 0.763 U}
SDO3E-075-015020-203 L1/17/2603 15-2 1283 543U 0.978 1B 5431 2451
SDGIE-075-025030-203 11/17/2003 25-3 386 634 US 0634 U 6.34UJ 1761 -
SDO3E-075-035040-203 11/17/2003 35-4 9] 491U 221 4.91U] 0.490 UJ
SDO3E-075-055060-203 11/17/2003 55-6 641 473 U 0473 UJ 473 UJ 0473 WS
SDO3E-075-062067-203 11/17/2003 6.2-67 6.5J 4.3 048 UJ 48 0) 0.48UJ
SDO3IW-150-000005-103 £0/16/2003 G-0.5 278 35.03 U 4.7} 5030 1.08 18
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Table 4

Analytical Resuits of Total Chromiwm and Hexavalent Chromium in Sediment

Study Area 7; Jersey City, New Jersey

Hexavalent Hexavaient Hexavalent Hexavalent
Depth Total Chromium Chromium Chromium Chromium
; Date Below . NJDEP NJDEP EPA EPA
Field Sample D Sampied Mudline Chromium Extraction Extraction Extraction Extraction
(feet) (mg/ke) 7196A 7199 71964 7199
(mg/ke) (mgike) (mg/kg) (mg/kg)
SD03W-200-000005-203 1172472003 0-05 53.8 481 3.16 4.8 07 3318
SDO3W-200-005010-203 11/2472003 05-1 25 4.88 UJ 545 488U 1.39JB
SDD3IW-200-005010-203 11/24/2003 05-1* 3.7 5.08 UJ 3.93 508 UJS 0.635U
SDO3W-200-015020-203 11/24/2003 1.5-2 58 47201 0.478 JB 47203 0.5% U
SDGIW-200-025030-203 11/24/2003 25-3 71 482U} 0.966 JB 48211 0.602 U
SDO3W-200-035040-203 11/24/2003 35-4 7 4.9UJ 0490 4947 06130
SD03W.200-065070-203 11/24/2003 65-7 6.6 4.3 UJ 0.9291B 4.8 U5 06U
SDOIW-200-0850%0-203 11/24/2003 85-9 55!} 4.85 Ul 0.751) 48511 0.607 U!
SDI13E-005-000005-203 11/17/2003 0-035 285071 7.26 UJ 0.726 UJ 7.26 1) 0.726 UJ
SDI13E-Q05-005010-203 11/12/2003 0541 21901 964 UJ 0964 UJ 9.64UJ a01J
SDI13IE-005-015020-203 [1/17/2003 t15-2 5371 7.63 U 16.21 763UJ 24J
SD13E-005-025030-203 11/17/2003 25-3 298 ) 745U 1361 7.45UJ 3287
SDI3E-005-035040-203 111772003 35-4 898 J 187U) 0.797U) 297U 0.797 U}
SD13E-005-065070-203 1 1/17/2003 65-7 289 J 8.03 uJ 1.51] 8.03 UJ 0.803 UJ
SDI13E-005-095100-203 11/17/2003 9.5-10 4.1 4.81 U1 0.431 UJ 481U 0.481 U
SDI3E-010-000005-203 11/12/2003 0-05 2,180 731U 0.731 UJS 731U 0.987)J
SDI3E-010-005010-203 LE/12/2003 0.5-1 734J AR 0.989 B S11uJ 1.85J
SDI13E-010-015020-203 11/12/2003 15-2 1,906 J 873U 3.86) 873U 303J
SDI3E-010-025030-203 11/12/2003 25-3 162J 591 U] 0.824 1B 691 U1) 0.691 UTF
SDI3IE-010-035040-203 11/12/2003 35-4 9181 835U 1.431J 385US 0.885 U
SD13E-010-045050-203 11/12/2003 45-3 519 7.26 U} 1.571J 7261 2.12
SDH3E-010-055060-203 11/12/2003 55-6 414 881U 10718 88107 6.56
SDIIE-010-065070-203 11/12/2003 65-7 4.1 544 U] 0.812)8 544 UJ 1.29
SD13E-010-075080-203 11/12/2003 75-8 7.1 508 L) 0.508 UJ 5.08 LI 0.508 U
SD13E010-085090-203 11/12/2003 85-9 39 4.90J 0.5971 49UJ 049U
SDI13E-010-D85090-203 11/12/2003 8.5-9* 3.9 49U 049 U] 49 049U
SDI3E-010-095100-203 11/12/2003 95-10 5.3 471U 0.471 UJ 4711 0471 U
SDI3E-010-105110-203 1171272003 10.5- 11 9.7 4.54UJ 06.508 JB 4.54 U] 0.454 U}
SDI3E-010-115120-203 11/12/2003 11.5-12 8.1 43U 048 I 480UJ 048U
SD13E-010-125130-203 11/12/2003 {25-13 13.7 479U 0.786 JB 479UJ 049U
SDI13E-010-135140-203 11/12/2003 135-14 16.3 479 Ui 0470 U1 479U 0.475 U
SDI3E-010-1451506-203 111272003 145-15 156 4.74 U 0.572JB 4.74U) 0474 U
SDI3E-D10-155160-203 171272003 15.5-16 1.6 4.63 UJ 0.697 18 463U 0.463 U
SDI3E-050-000005-203 11/17/2003 0-0.5 2990 6330 1.22 633 1121
SDI3E-050-005010-203 111772003 05-1 168 6.99 U!S 699U 6.99UJ 0.699 UJ
SD13E-350-015020-203 1171772003 15-2 521 875UJ 1.73 875U 0.875 UJ
SD13E-050-025030-203 F#/17/2003 25-3 730 791Ul 1.67 791U 984§
SD13E-050-035040-203 11/17/2003 35-4 470 79101 1.59 791U 191
SD{3E-050-065070-203 11/13/2083 65-7 5 478 U] 0.738 B 4.78 UJ 0478 U)
SDI3E-050-D65070-203 11/13/2003 65-7* 49 472U} 0.472 ) 4721 0472 U]
SDI3E-050-115120-203 11/13/2003 1s5-12 83 452U 06478 452U) 0.452 1))
SDI3E-100-000005-103 10/16/2003 0-05 144 6.03UJ 1.67J8 6.03 UJ 1057
SDI3E-100-000005-203 11/18/2003 0-05 264 735U 0.943 JB 735U7 07354
SD13E-100-005010-203 E1/18/2003 0.5-1 502 881 uJ 29.3 881Uy 0.881 U¥
SD13E-100-015020-203 11/18/2003 15-2 67 75Ul 2.4 75 0.751)
SDI13E-100-025030-203 11/18/2003 25-3 335 7.43UJ 7.81 743 0] 0743 LY
SDI13E-100-035040-203 11/18/2003 35-4 509 8.58 U 38 858UJ 0.858 UJ -
SDIIE-190-065070-203 11/18/2003 65-7 53 4.76 UJ 0.898 7B 47611 0.476 UJ
SDI3E-100-095100-203 11/18/2003 9.5-10 78 481 US 064 JB 481 UJ 0.481 L)
SD13W.200-000005.303 | 1222003 | 0-0.3 253 4970] 17300 49707 1958
SD13W-200-005010-203 12722003 05-1 7.5 48 UJ 1.15J8 48 U) 0.727 B
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Table 4
Analytical Resuits of Total Chromium and Hexavalent Chromium in Sediment
Study Area 7; Jersey City, New Jersey

Hexavalent Hexavalent Hexavalent Hexavalent
Depth Total Chromium Chromium Chromium Chromium
) Date Below NJDEP NJDEP EPA EPA
Field Sample ID Sampled Mudiine Chromium Extraction Extraction Extraction Extraction
(feet) (mg/ke) 71964 7199 71964 7199
(mg/kg) (mg/lg) (mg/kg) (mg/kg)
SD13W-260-D00005-203 12/2/2003 0-05* 17.1 4.87 ) 299U 487UJ 1.12]1B
SDIIW-200-015020-203 127212003 15-2 838 4.67UJ 0.711 JB 4.67UJ 0.467 UJ
SD13W-200-025030-203 12/2/2003 25-3 96 4773 1.82UF 4.77UJ 0.477 U2
SD13W-200-035040-203 12/2/2003 35-4 8.1 4.82UJ 1.11]8 482U 0618 R
SD13IW.200-065070-203 127212003 65-7 14 4.64 1)) 077118 464Uf 0.454 UJ
SD13W-200-095100-203 12/2/2003 | 95-10 59 483 U 0.483 UJ 483 UJ 0.483 UJ
SDGE1-020-000005-203 12/3/2003 0-05 2,450 708 UJ 1.16 JB 708 UJ 1.29J8
SDGEL-020-020040-203 1/14/2004 2-4 346 - - -— -
SDGE1-020-075080-203 12/3/2003 75-8 7.5 51208 13418 5.z2u 05124
SDGE1-020-125130-203 12/3/2003 12.5-13 332 5491 9077 4.65UJ 0178
SDGE1-020-180185-203 12/3/2003 I8-185 35.1 4.85UI 1.25JB 4.850) 0.%08 B
8SDGE1-020-200205-203 12/3/2003 20 - 20.5 358 4.88 L) 09678 4.88 U) 0737J
SDGE2-020-000005-203 1/14/2004 0-0.5 464 - -— “— —
SD(GE2-020-020040-203 1/14/2004 2-4 473 — —— -— —
SDGE2-020-040060-203 12/16/2003 4-6 560 7.58 WJ 1.27 1B 7.58U3 0.758 U
SDGE2-020-060080-203 12/16/2003 6-8 i34 481UJ 1.25 18 4.8UJ 0.567 JB
SDGE2-020-100120-203 12/16/2003 10-12 6.8 s US 0.625UJ s5uJ 05U
SDGE2-020-120140-203 12/16/2003 12-14 13.1 4.62 UJ 0.577 U 462U 0.452 U
SDGE2-G20-160180-203 12/16/2003 16 - 18 138 484 L1 0.605 UJ 484 0J 0.484 UT
SDGE2-020-200220-203 12/16/2003 20-22 9.2 485U 0.606 UJ 4.85UJ 0.485 UJ
__ SDGE2-020-240245-203 12/16/2003 | 24-245 1.4 4,73 UJ 0915 B 4.73 UJ 0.473 UJ
. 8DGE3-038-000005-203 12/9/2003 0-05 127 4.92U] 4.37 492UJ 599
SIXGE3-038-035040-203 12/9/2003 35-4 116 478 U 1.321B 47807 | 0.591 B
SDGE3-038-060065-203 12/9/2003 6-6.5 183 461 U] 1.07B 461 Us G461 U
SDGE3-038-120125-203 12/9/2003 12-125 21.9 s 0.788 B sy 0511 U
SDGE3-038-160165-203 12/9/2003 16-16.5 20.7 5.2 0.906 B 52U 052U
SDGE3-D38-160165-203 §2/912003 16 - 16.5* 20.4 528 U 1.08B 528 UJ 0.528 U
SDGE3-038-220225-203 12/9/2003 22-225 A 5.13UJ 0.642 U 51314 0513y
SDHGE4-040-000005-203 12/11/2003 0-0.5 333 633 U) 6.28] 633U 4.59)
SDGE4-040-005010-203 12/11/2003 0s5-1 423 §79U) 1138 6.79UJ 0.679UJ
SDGE4-040-033038-203 12/11/2003 33-38 755 2311 3681 469U) 32J
SDGE4-040-085090-203 121172003 85-9 227 6.46J 8.74) 4.67UJ J.E5J
SDGE4-040-120125-203 12112003 | 12-125 944 454 U0 3B 49411 0.494 UJ
SDGE4-040-165170-203 121142003 16.5 - 17 9.4 4.73UJ 0.608 B 4.73 1] 0.473 1)
SDGE4-040-220225-203 12/11/2003 1 22-225 | 9.3 4.94 UJ 08818 | 49411 0.494 UJ
SDGES5-060-000005-203 1/14/2004 0-05 | 202 — — -— -—
SDGES-060-020025-203 12/18/2003 2-25 191 7.04 Ul 0.704 UJ 7.04U3 4811}
SDGES-060-070075-203 | 12182003 7-7.5 835 478 U 0.846 J 478 U 0.478 U)
SDGES-060-D70075-203 12/18/2003 7-7.5¢% 78 477U 1.611 477U1 04771
SDGES5-060-100105-203 12/18/2003 10 - i0.5 74 4.65U) 0991 465 U7 0.465 UJ
SDGES-060-150155-203 12/18/2003 15-155 9.8 453 U 0493 0) 4930J 0493 1)
SDGES-D50-150155-203 12/18/2003 | 15- 155+ 153 su 05U 5UF 05U
SDGES5-060-190195-203 12/18/2003 19-19.5 153 531 Us 0.531 U 53101 0.531UJ)
SDGES5-060-230235-203 12/18/2003 | 23-23.5 22 5.35 U1 0.535 UJ 53510 0.535 UJ
SDGE6-062-000005.203 12/8/2003 0-0.5 621 775 U8 9467 17501 0.775UJ
SDGE6-062-020040-203 1/14/2004 2-4 320 — — — —
SDGE6-062-070075-203 12/8/2003 7-15 6.8 487 U1 141 iB 4.87 U 0.487U
SDGE6-062-115120-203 12/8/2003 11.5-12 88 4.73 UJ 0967 B 473UJ 0473 U
SDGE6-062-155160-202 12/8/2003 i55-16 20.5 4.69 U1 0.709 B 4.69Uj 0.469 U
SDGE6-062-235240-203 12/8/2003 23.5-24 124 4.93 UJ 0617U 4.93 UJ 0.493U
SDGE7-018-000005-203 1/14/2004 0-0.5 263 — — — —
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Table 4
Analytical Results of Total Chromium ang Hexavalent Chromium in Sediment
Study Avea 7; Jersey City, New Jersey

Hexavalent Hexavalent Hexavalent Hexavatent
Depth Total Chremium Chromium Chromium Chromium
Field Sample 1D Date Below Chromim NJDEP NJDEP EPA EPA
Sampled Mudtine Extraction Extraction Extraction Extraction
(feet) (mg/ke) 71964 7199 7196A 7199
(mg/ke) (mg/ke) (mg/ig) (mg/ke)
SDGE7-018-020040-203 1/14/2004 2-4 419 - - -— B
SDGE7-018-055060-203 12/20/2003 55-6 115 557U 14.2) 53701 31841
SDGE7-018-060065-203 12/20/2003 6-6.5 50.5 5.08 UJ 1.74 JB 5.08UJ i418
SDGE7-018-130135-203 12/20/2003 13.135 12.3 4.93 U 05378 493 UJ 0.493 U}
SDGE?7-018-190195-203 12/20/2003 19-195 7.1 4.76 U2 0.476 U 4.76 UJ 0.476 UJ
SDGE7-018-230235-203 12/20/2003 | 23-235 8.1 4.6 UJ 0.463 LJ 463 UJ 0.463 L4
SDGE7-018-240245-203 12/20/2003 24-245 19.6 5.03 UJ 0.608 B 5.03UJ 0.303 U]
SDGES-018-000005-203 1/14/2004 0-0.5 204 —- aun - —
SDGER-018-026040-203 1/14/2004 2-4 735 - - - —
SDGES-018-050055-203 12/22/2003 5-55 764 7221 1.36 IB 7221 0.7248B
SDGER-018-080085-203 12/22/2003 8.8.5 13 472 0] 20918 4.72U) 0.472 U1
SDGES-018-120125-203 12/22/2003 i2- 125 49 471U 0.471 UF 471 UJ 0471 U3
SDGES-018-130135-203 12/22/2003 13-135 17.9 4.82U7 3l 4.820J 0.482 1))
SDGES-018-185190-203 12/22/20603 185-19 8.2 4.83 UJ 0.5928 4.83 UJ 05168
SDGEB-018-205210-203 12/22/2003 | 20.5-21 6.4 4.69 L) 0.469 1JJ 4.69 UJ 0.469 UJ
ediment Toxicity Composite anglcs:
XS061-RF1-C00005-103 11/10/2003 G-05 202 8.62UJ 0.89J) 8.62UJ 0.862 L)
HSODI-RF1-C00005-103 11/10/2003 0.0.5* 164 .18 0.818 Uf s.18uJ C.818)
X8001-RF2-C00005-103 11/9/2003 0-0.5 137 AR e 8.81) 1.1us 1
XS001-RF3-C00005-103 11/9/2003 0-0.5 228 8.62UJ 412) 8.62Uf 1.4}
XS00C-100-C00005-103 11/9/2003 0-05 136 7.08 UJ 1atd 7.08 UJ 0.742]
XS00D-150-C00005-103 11/8/2003 0-0.5 1,780 1oul 48.8) 1.9uj L1sus
XSO1W-175-C00005-103 11/8/2003 0-05 135 6.25 U4 2777 6.25UJ 0625 U
XSO03E-050-CD0005-103 11/9/2003 0-0.5 320 7.55U1 0.8021 755U 0.955J.
XS13E-100-C00005-103 11/8/2063 0-0.5 234 6.86 LIJ 2.571 6.86 UJ 0.686 UJ

Notes:
Chromium and hexavaient chromium analyses conducted by Columbia Analytical Services, Inc. (Rochester, New York).
Hexavalent chromium analyses were conducted by two analytical methods (7196 A and 7199)
following extraction by two methods (NJDEP end EPA).
* = The sample is a field duplicate.
J = The associated value is an estimated quantity.
R = The result is unuseable,
U = The sample was analyzed for, but was not detected above the sample quantitation or detection himir.
Ul = The sample was analyzed for, but was not delected, The associated quantitation or detection limit is an estimate.
B = The parameter was detected in the Blank sample(s).
BJ = The parameter was detected in the Blank sample(s). The associated value is an estimated quantity
-—~ = Not analyzed.
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Table s
TAL Metals ResaXts In Sediment
Study Area 7; Jer wy City, New Ser .y
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Table ¢
Acid Volatile Sulfide and Simultaneously Extracted Metals Results in Sediment
Study Area 7; Jersey City, New Jersey

PARSQONS

Acid Volatite Cadmium- |  Copper- Lead- Mercury- Nickel- Zinc - ‘
Field Sample ID Date Depth Sulfide Volatile Volatile Volatile Volatile Volatile Volatile Ratio of
Sampled (feet) (mgkg) Component Component Component Component Companent Component SEAVAVE
] (mg/kg) {mg/kg) (mg/kg) (mg/kg) {mg/kg) (mg/kg)
Reference Samples:
SDOOI-RF1-000005-103 10/16/2003 } 0.0-0.5 424 ] 0.14 1 349 70.1 0.0053 R 36J 88.7 0.7
SDO01-RF2-000005-103 10/16/2003 | 0.0-0.5 145 J 1J 60.7 108 003 R 6.4] 196 1.62
SDO01-RF3-000005-103 10/16/2003 | 0.0-0.5 101 1] 0617 44.] 65.5 0.077 R 461] 899 0.78
SDQ02-RF1-000005- 103 1071672003 | 00-05 36113 0.157 422 91.8 0015 R 451 114 0.26
SD002-RF2-000005-103 101162003 | 00-0.5 1940 § 1] 54.6 113 0.022 R 671 201 0.08
SD002-RF3-000005- 103 10/16/2001 | 0.0-05 5911 361J 111 173 046 R i34 ] 268 0.33
Study Arens 7 Samples:
SD001-200-060005-203 11725/2003 | 0.0-0.5 328 0331 23.3) 2744 2.13 3.8 49 1.29
SD004-200-000065-203 112272003 | 0.0-05 576 0.181J 6.4 ] 9.6 0.14 1.7 20.1J 0.27
SDO0A-005-000005-203 127112003 | 00-0.5 225 0.78 67617 1321 0.037 50917 3321 1.09
SDO0A-025-000005-203 11/2372003 | 00-0.5 1230 096 5424 140 J 0018 B 2517 3673 0.20
SDODA-025-000005-203 F1/23/2003 { 0.0-0.5* 435 1.1l 7173 1221 0054 B 11,873 309 1 0.49
SDOOA-050-000005-203 1172372003 | 00-0.5 1140 131} 49.7 ] 5227 0064 B 5717 151J 0.10
SDO0A-100-0000035-203 1172412003 | 0.0-05 368 1.8 831 143 0081 7.5 171 0.41
SDO0A -200-000005-203 12/172003 | 0.0-0.5 3400 4.3 148 J 2971 0.066 11 283 J 0.0%
SD00B-005-000005-203 12/172003 | 00-0.5 131 0.16 927 1181 0.036 251J 38.61 0.20
SDO0B-025-000005-203 121172003 00-035 164 0R1] 38861 721 0.056 7.5) 118 ] 0.57
SDODB-025-000005-203 11725/2003 | 0.0-0.5* 30.9 0431 2411 4381 0.15 5.11 77.11] 0.74
SDOO0B-050-000005-203 1142372003 | 0.0-05 456 0.43 J 9] 268 ) 0.0056 B 9817 2671 0.40
SDODB-050-000005.203 11/23/2003 |1 0.0- 0.5+ 207 14171 613 ] 90.11J 004 B 123 2651 0.88
SDO0B- 100-000005-203 117222003 | 0.0-05 359 0.54 ] 351 348)J 0.18 10.9 6851 0.17
SDO0B-200-000005-203 1172272003 | 0.0-05 10.2 0.46J 2347 46,51 0.0059 1.6 606} 4.88
SDO00C-005-000005-203 112072003 1 0.0-6.5 389 ] 08J 45.17 7181 0.027 67) 101 J 0.22
SDOOC-025-000005-103 10/16/2003 | 0.0-0.5 524 0.14 1 60.9 76.1 024 R 1161 107 0.19
SDO00C-025-000005-203 117192003 | 0.0-0.5 1750} 127 62.5J 8597 0.097 9.41J 1291 0.06
SD00C-050-000005-203 1411972003 | 0.0-0.5 968 J 0837 34.1J 66273 0.018 6.7J 105 J 0.09
SDO0C- 100-000005-103 10/16/2003 | 0.0-0.5 35214 0.121] 43.1 54.2 03R 771 791 021
SDODC-100-000005-103 10/16/2003 | 0.0 - 0.5¢ 365 J 0127 433 542 033 R 761 77.6 0.20
SDO0OC- 100-000005-203 1172172003 | 0.0-0.5 608 J 0611 3641 43713 02413 6717 90,8 J 0.12
SDODC- 100-000005-203 11/21/2003 { 0.0-0.5* 208 ) 0.64 36.8 46.2) 0.024 ] 317 7161 0.32
SDOOC-200-000005-203 1172172003 § 00-05% 221 0.47 17.3 251 0.051 ] 3417 48317J 0,17
SDO0D-050-000005-103 10/16/2003 | 00-0.35 15207 0547 64.8 162 00019 R 12317 219 0.1l
SDOOD- 150-000005- 103 10/16/2003 | 0.0-05 | 4170 ) | 321 282 305 0.0038 R 14.1] 375 0.0%
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Table 6
Actd Volztile Sulfide and Simultaneously Extracted Metals Results in Sediment
Study Area 7; Jersey City, New Jersey

Acid Volatile Cadmium- | Copper- Lead- Mercury- Nickel- Zine -
Ficld Sample ID Date Depth Sulfide Volatile Volatile Volatile Yolatile Volatile Volatile Ratio of
Sampled (feet) (mg/kg) Component | Component| Component Component | Compenent | Component] SEM/AVS'
(mg/kg) (mg/kp) | (mgky) {mg/kg) (mg/kg) (mg/kg)
SDO2E-025-000005-203 1172172003 | 0.0-05 36707 22 203 178 ) 0.721] 2033 4311 0.10
SDOZE-075-000005-103 1071672003 § 0.0-05 408 J 0261 75.5 121 0.003 R 171 170 0.36
SDO2E-075-000005-203 11/20/2003 | 0.0-0.5 1150 J 0.83J 4361 73.21] 0.04 6.8 105J] 0.08
SD02W-200-000005-203 12/2/2003 | 00-05 4917 0.028 J 2.9 17.1 0.023 1.1J 10.2 065
SDO0IE-025-000005-203 11/16/2003 | 0.0-0.5 246 ] 0.13 28.8 55 0021 B 211 78.6 ) 0.27
SDOIE-050-000005-103 10/16/2003 | 0.0-0.5 189 ] 031J 59.4 74 0.0019 R 941 108 0.53
SDOIW- [50-000005-103 10/16/2003 | 0.0-0.5 21817 0.04J 9 13 00015 R 18] 222 0.85
SDOIW-200-000005-203 11/24/2003 | 0.0-0.5 106Y 0.29 39.7 54 0.089 4 71.6 NA
SD13E-005-000005-203 HA17/2003 | 00-058 2870 0.53 87.5 158 0041 B 86.2J 2531 0.08
SD13E-050-000005-203 1171772003 | 00-05 536 18 i45 176 1.2 136 2601 4.40
SDI3E-100-000005-103 10/16/2003 | 0.0-05 634 ] 0.191 367 48.7 0.0018 R 461J 70.8 1.00
SD13E-100-000005-203 11/18/2003 | 00-05 175 13 83.2 139 00059 B 6.8 171 ) 0.37
SD13W-200-000005-203 12/2/2003 0.0-05 21.5 0.07J 6.3 11.5 0.021 2] 211 0.76
Sediment Toxicity Composite Samples;
XS001-RF1-C00005-103 1171072003 § 00-0.5 1190 0.87 76 101 0.084 12.6 165 Q.12
X$0DI-RF1-CO0005-103 11/10/2003 [ 0.0-0 5% 606 0.92 79 105 0.097 13.1 171 0.24
XS001-RF2-C00005-103 11/9/2003 6.0-05 1110 1.8 841 106 0.29 15.2 207 0.15
XS001-RF3-C00005-103 11/9/2003 | 0.0-05 676 1.8 77.2 928 0.39 i4.2 163 0.21
X800C-100-C00005-103 11/9/2003 | 0.0-0.5 488 0.59 43.3 50 0s 10.3 80.4 0.13
X500D-150-C00005-103 11/8/2003 | 0.0-0.5 3470 54 499 368 59 20.7 608 0.13
XS01W.175-C00005-103 11/8/2003 | 0.0-0.5 512 0.51 379 479 6.69 6.5 67.4 0.12
XS03E-050-C00005-103 11/9/20603 | 0.0-0.5 660 0.99 86.6 97.8 0.27 116 155 0.21
XS13E-100-C00005-103 11/8/2003 | 00-05§ 632 0.85 68.8 82.8 033 9.8 129 0.18
Notes:

* = The sample is a ficld duplicate.

"= SEM/AVS is the sum of the concentrations of cach metal in umole/g
J = The associated value is an estimated quantity.

R =The result is unuseable.

U = The sample was analyzed for, but was not detected above the sample quantitation or detection Himit.

UJ = The sample was analyzed for, but was not detected. The associated quantitation or detection Jimit is an estimate.
B = The paramcter was detected in the Blank sample(s).

Bl = The parameter was detected in the Blank sam ple(s). The associated value is an estimated quantity.

NA= The ratio could not be calculated because one or more of the component concentrations was not detected.

reported for a given sample, divided by the acid volatile sulfide concentration in umole/g.
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Table 8
Palycyciic Arematic Hydrocarbons Resohe in Sedimen!
Swudy Ares 7, Jersey City, New Jersey

2-Methyl Ace Berao(b} | Beare | BemioQk) Dibenta Indeno
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Pesticides Reaulls in Sediment

Tahie &

Sludy Ares 7: dervey Clty, New Jerrey

Endo ep
Alphs- Bata. Chior Delia- Ende Eado sulfan Endrin Endrin Hepea <hler Methoxy
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eid duplicate

"= The rerulis seeocinted with tis samiple are preliminey snd unvalidated,

1 =The nsscaried valye 1 an esamated quanaty

R = The revuli 10 inusesbie

U = The rample war snalyzed for, but was not detected above the vample quangtation of detection lirmt

UJ = The sample was analyzed for, but was not detecied The asrociated quantizzbion of deiection Limit is an estimute
B = The prrameter was detected in the Bl sample(r)

31 = The parasneter was delected in the Slank semple(s) The arsocated value is an estimated quannty
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Table 10
Organotins Results in Sediment
Study Area 7; Jersey City, New Jersey

" Date Depth Dibutyltin | Monobutyltin | Tetrabutyltin{ Tributvitin
Field Sample 1D Sampled (feet) (ngikg) (ng/ke) (ng/ke) (ng/ke)
Reference Samples:
SD001-RF1-000005-103 10/16i2003 00-05 240 19U 32U 28U
SDOC1-RF2-000005-103 10/16/2003 0.0-05 121 290 5U 4]
SDO001-RF3-000005-103 10/16/2003 00-05 117J 18U .lU 84J
SD002-RF1-000005-103 10/16/2003 0.0-0.5 28U 21U 36U j2u
SD002-RF2-000005-103 10/16/2003 00-05 227 28U 48U 204
SD002-RF3-000005-103 10/16/2003 | 00-0.5 18 220U 38U 11
|Study Area7 Samples:

__SD001-200-000005-203 1172572003 0.0-0.5 1.7U 1.3U 22U 19U
SD004-200-G00005-203 11/22/2003 08-05 L5U 12U 2U0 1.8U
SD004-200-015020-203 11/22/2003 1.5-20 8.8 1.30J 2201 28
SD004-200-035040-203 11/22/2003 3.5-40 24U 19U j2u 28U
SDO0A-005-000005-203 12/1/2003 0.0-05 29J 13U 22U 1.9U
SD00A-025-000005-203 11/23/2003 00-05 46] 157 261J 48]
SDODA-025-000005-203 117232003 | 0.0-0.5" 48] 1.571 26)J 28J
SDO00A-050-000005-203 11/23/2003 00-05 7.1J 27 341 9.2J
SDO0A-050-015020-203 11/23/2003 1.5-20 3J 2317 3917 347
SDO0A-050-035040-203 11/23/2003 3.5-40 23) 1.8F 317 26f
SDO0A-100-000005-203 11/24/2003 0.0-05 27U 2.1UJ 35U 3lu
SDO0A-200-000005-203 12/1/2003 0.0-0.35 34U 26U 45U 39U

~ SDOOB-005-000005-203 12/1/2003 00-0.5 15U 11U L9u L.7U
SDO0B-025-000005-203 117252003 0.0-0.5 23 13U 220 19U
SDODB-025-000005-203 11/25/2003 | 0.0-0.5* 16U 12U 21U 18y
SDOOB-025-015020-203 11/25/2003 1.5-20 189U 15U 25U 22U
SDO0OB-025-035040-203 11/25/2003 35-40 22U 17U 29U 25U
SDO0B-050-000005-203 11/23/2003 | 0.0-0.5 241] 127 54) 197
SDODB-050-060005-203 11/23/2003 | 0.0-0.5* 27 1.61 261 2317
SDOOB-100-000005-203 11/22/2003 00-05 191 1.3U7 23Ul 2w
SDO0B-100-015020-203 11/22/2003 1.5-20 16U 12U 2U 18U
SDGOB-200-000005-203 1142212003 00-05 | 17U 13y 22U 19U
SDO0C-005-000005-203 11/20/2003 00-05 4] 26U 440 57
SDO00C-005-015020-203 11/20/2003 15-20 320 24U 41U 36U
SDOOC-005-035040-203 117202003 35-40 47 24U 410 37U
SD00C-025-000005-103 10/16/2003 00-05 5.87 25U 420 641f
SDO0C-025-000005-203 11/19/2003 00-05 491 29U 49U 6.6
SDO0OC-050-000005-203 111972003 00-05 250 U 33U 290
§DO00C-100-000005-103 10/16/2003 0.0-05 397 18U 31U 571
SDODC-100-000005-103 10/16/2003 | 0.0-0.5* 4.91] 18U 3tuU 51
SDO0C-100-000005-203 1112172003 0.0-05 2ul 1.3 0UJ 26U] 23U
SDODC-100-000005-203 112172003 § 0.0-0.5* 2U 1.5U 26U 23U
SDOOC-200-000005-203 11/21/2003 00-05 1eu 154 25U 22U
SD0O0D-050-000005-103 10/16/2003 00-05 13J t6uU 280 19J
SDOOD- 150-060005-103 1071672003 00-05 3%U 3 51U 45U -
SDO2E-025-000005-203 11/21/2003 00-05 | 3iUJ 24 U1 a4y 38J
SDO2E-075-000005-103 10/16/2003 0.0-05 1471 24U 41U 12)
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Table 10
Qrganotins Results in Sediment
Study Area 7; Jersey City, New Jersey

Field Sample 1D Date Depth Dibutyitin [ Monobutyltin { Tetrabutyitin] Tributyltin
Sampled (feet} (ng/kg) (ng/kg) (ng/kg) (ng/keg)

SDO2E-075-000005-203 18/20/2003 00-0.5 31U 24U 4U 517
SDO2E-075-015020-203 i1/20/2003 15-20 32U 24U 41U 370
SDO2E-075-035040-203 11/20/2003 35-40 27U 21U 35U 31U
SDO02W-200-000005-203 12/2/2003 0.0-0.5 16U 13U 22U 19U
SD02W-200-015020-203 12/2/2003 1.5-2.0 18U 14U 24U 21U
SDO2W-200-035040-203 12/2/2003 3.5-40 i.6U 13U 21U 19U
SDO3E-025-000005-203 11/16/2003 00-05 18U 140 240 2.1U
SDO3E-025-015020-203 11/20/2003 1.5-2.0 2U 16U 26U 23U
SDO3E-025-035040-203 11/20/2003 35-40 26U 2U 35U 3U

SDO3E-050-000005-103 10/16/2003 0.0-0.5 471 16U 26U 5273
SDO3E-075-000005-203 1 1/E7/2003 0.0-05 230 1.8U 3U 27U
SDO3E-075-015020-203 11/17/2003 15-20 16U 12U 210 18U
SDO3E-075-035040-203 11/17/2003 35-40 1.5y 12U 20 17U
SDO3W-]50-000005-103 10/16/2003 00-05 16U 12U 21U 1.8U
$DO3W-200-000005-203 11/24/2003 00-05 170 3uJ 220 2U

SDO3W-200-015020-203 11/24/2003 1.5-20 1.6 U 1.2U] 21U 18U
SDO3W-200-035040-203 11/24/2003 35-40 170 1.30J 22U 19U
SD13E-005-000005-203 11/17/2003 0.0-05 561 Lous 33wy 6417
SDI13E-005-015020-203 11/17/2003 1.5-20 250 19U 330 29U
SDI3E-005-0G35040-203 1171712003 35-40 260 2U 340 3U

SDI3E-050-000005-203 11/17/2003 00-05 26U 2U 35U 31U
SP13E-100-000005-103 10/16/2003 00-03 19U 14U 250 22U
SD13E- [00-000005-203 117182003 00-05 250 19U 330 29U
SD13E-100-015020-203 11/18/2003 1.5-20 24U is8u 3u 27U
SDI3E-i60-035040-203 11/18/2003 35-40 29U 22U 38U 33U
SD13W-200-000005-203 12/2/2003 0G-0.5 1.6 U 1.2U 2U 180

Sediment Toxicity Composite Samples:

XS001-RF 1-C00005-103 11716:2003 00-035 28U 22U 37U 330
XSOD1-RF1-C00005-103 11/10/2003 | 0.0-0.5* 28U 21U 36U 320
XS001-RF2-C60005-103 117972003 0.0-05 35U 27U 46U 54

XS001-RF3-C00005-103 11/9/2003 0.0-05 4.5 20U 3.5U 39

XS00C-100-C00005-103 11/5/2003 00-05 23U 18U 33U 270
XS00D- 150-C00005-103 11/8/2003 00-0.5 390 3U 520 450
XSO1W-175-C00005-103 11/8/2003 0.0-05 20 15U 26U 23U
XS03E-050-C00005-103 11/9/2003 0.0-05 25U 19U 33U 33

XS13E-100-C00005-103 11/8/2003 00-05 220 1.7U 29U 26U

Notes:

* = The sample is a field duplicate.

J = The associated value is an estimated quantity.

R = The result is unuseable.

U = The sample was analyzed for, but was not detected above the sample quantitation or detection limit.

UJ = The sample was analyzed for, but was not detected. The associated quantitation or detection limit is an estimate.
B = The parameter was detected tn the Blank sample(s).

BJ = The parameter was detected in the Blank sample(s). The associated value is an estimated quantity,
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Table 11

Polychlorinated Bphenyls kemits It Scdlment
Stugty Area 7; Jevsey Clty, New Jersey

Date PCB. Toid | Toisl | Totn | Total | Total | Towst | Totw Tost | Tolat
Fletd Sampic (D) Samplec | Depv | PCB-77 | FCRN] (PCB-IIS[ 106118 { PCB 154 ] PCB (23| PCB 126 | PCB 156 | Bt 1 OB 167 | OB 160 PrB 170 PCB-184{ PCE 489 [monoCl | @B | tHCB | 1e10aCB | pwntnCB | hexaCB [ hepiac 757308 | decnlh
L test vy | Gee | ope | e | oppe) | et P oose | e SEE L PR | Pry | G | epp togew op L ewp | oep | e | epp | werm | o ogfer 1 g
1 ey
S0001-RF1-000005-105 | viso03 [ 00-03 | 28 315 | ot I 97 | vy | sna ] gy 106 16.5 954 m 914 e - . . .
SDO0Y-RF1.000005.103 | 107162003 | 00.038 | Jase 303 %80 | 19900 475 a2 t03 350 53 o 6450 | E6s00 | 251 - - - N
50001 RE3-000005. 103 _ | 10r162003 | 0 -4 | 2680 19 5240 | 13500 309 153 21 1M0 308 s&3 3130 | 3380 131 B
SDON7-RF1-000003-10) | (0/26/2003 | 00-83 ] 178 [EF 168 tise 2.6 93 10U 116 b ] 36 150 | 100 U - - =
SDO02.RF 2-000005- 103 | 107167008 | 00-05 | 3t0 324 8430 | 22600 530 1 12 2400 530 1030 080 | 18300 | 263 - [ .
SDO02.RF3:000005-10) | jo/i&7003 1 00.05 | saj0 386 )| 20300 | sison ! (330 19 18 g0 | 1080 | 1100 396 1 30 | 3900 | j1m e - - s
0 - i
SDO01-100.000003-303 ] 1172572003 1. 2150 | 13000 | Jesn | oise 312 2310 ] 3060 | ysm | 338y | amen | anes | en 200 1127000 | 1150000 | 2030000 1950000 1) 412000 | 163000 | agr00 | 9ee0 440
SD004-700-000005.703 | (172272003 415U 1320 [ 2y [ @sU| etru ] 290 | w az9u | el 80 | 4290 | 16 190 | 6370 T 13500 | 9360 | 8160 | 3110 ) 354 195
S0004-100-013020-203 | 117222003 275 18600 443 a4 88 1630 m 61§ assu | %30 | 8980 151 M0 | 100 | 140000 | 195000 { 143000 | 80600 | Jaaon | tomoo | yero 1576
SD004.200.015040-203 | 114232008 S51.3) 3190 | 81353 526 | sidud o 1) 1361 s3y ] s 4530 i 13 [t 5720 | 16000 | 20900 | 16700 | 20106 | 86700 | 114000 | 13300
ST0A-G03 GO00D3 11177000 371 10700 487 a2 10} 1870 506 W sU | 7D0 { 1ioe | 280 B0 00 91700 [ 26400 | 164000 | 128000 | 61100 | I3700 | 4086 | 1635
SDO0A.073.000005-208 | 352372003 T8 070 | a000 964 209 4090 863 9310 | 4530 | 4v00 | w200 | iy 400 | 197000 | 450000 | 337000 | 215000 | 321000 | 99600 | emo0 | 4100
$D00A-050.000005.203 | (472342003 401 10100 635 351 12 1530 349 tose |4t | soze | issen | 278 me | 204000 | 3iz000 | 18000 | 125000 | wioe | 16306 | sno | s
SDOOA-030:015020.20% | 112312003 S0 1000 | 7520 se40 | aos0 | wre0 | s | s | 235y | anseo | o300 1650 | risoo 1970000 | 4010000 | 2420000 107000 | 13700 | jaaoo
SDOOA-030M3M0-103 | 117237003 LI} tore | asu b iy | asiu boasis | oo | oasiu | siu o 38 su | s 5080 | HO0O | g4 1nwe s 313
SD00A.100-000005- 20} | 44434/2003 29 " mi o9 | U | ms neu | e WU T tes0 § oo | 1n%1 | sse 16000 | n1600 1 sae00 46500 | 33000 | 42000
SDOOA- 200- 00000 5- 703 127112001 33 62900 bar] i PLE] 5290 1450 13 iy 10600 28000 487 1830 325000 44900 22100 16100
33 210 a) a4 ner ] m as %1 [Beu | 4x W | 236 18900 [T 516 133
SDO0B-03.000003.203 | 137112003 an2ir 0 L au [ as [ @auf o6t Jaruf ne | waw| oan 1w | 42y 13500 13520 s 2}
SDO0B.025.015020.203 | 127172003 nu U HU | MU | sty [ siu | osiv | osie | osu HY ] osu | osy 126 su | resu | sy
STX0B-025-013030-103 | 11715200) sTeU 526U | 5260 | 526U [ 5260 | 5250 | y40 | 524U | 260 | steu | sasu 328U sl myU | U | 89U
SDO0B-023-005040-201 | 1172003 2 MY Ay oanu oy v o [ v | mo ] mio | mu muy %9 mu | omu | muy
SD00B-050-000008.208 | 1172572008 168 9290 44 Ny | 463U | e 134 ¢ }oassu | 1380 | 3as0 1] 700 3910 1080 45
SD00B-100-000005.20) | 111272001 43U 1520 | 455U | 85U Fas3ufonr asau | osa ) assu | sm g | assy 10700 80 308 5
SD0O0B- (00-01 920-305 | 11127001 se30 503U H 503U 43U [ 03U | 5030 | sosu | so3u | sodu | sesy | sesw | sosu s03U Bal | Ay | s4u
SDOOB-100-035040-20) | | 12272001 505U SOSU | 505U | 03U | 5050 | 305U | 508U | sosy | s0su | sesu | seso | 55U $05 U 58V | TSR | 1sgy
SDO0B-200.00000 A niano0n 350 950 3AIY § stsud o siswfosee §ositu | sisw | sesul am sts_ | sisy [0 3510 eoi0 [ 2300
SD00C-005-000005-30) | 1172062068 | 0005 | 1690 79T 10600 | 378 376 Fo4 e H 306 | 03U | €810 ) 12500 | 154 133000 s70 | 1916
SDOOC-003-013020:20) | 1172077003 | 18.20 | 4220 35 U0 | 4 i uss ) 220 343 W10 | 248U | 660 | 1smoo | 153 171000 se60 3530
5000C.005.035040-20) | 1172072003 | 35.40 [ 4580 364 18W0 | 44 s 300 | 2180 541 o9 2500 | s130 ] 16100 | 2304 184000 1100 190
SDOOC.013-000003-103 | 1v18/2003 | 00.03 | 3410 91 13000 ) 152 m 1720 408 ™ 9961 | a0a | 1is00 | 1ee
S$D00C. 025-000005-20) 1141971003 | 90-03 i k3] 11400 48] 3| el 30 ar 5?2 149U 519G 1300 FL R 43000 5640 1500
SPO0C.050-000005-20 | 1119/2603 | 06.05 | 3470 ny 20400 al 40 3ol | 13t 450 94 BOY | san0 | im0 | 2509 6000 sso | 7w
SD00C. 100-000003-19) | 1ei&2603 [ 0005 | 1910 10 17100 3 19 603 L] m 46 9081 | B30 | e60 ™
SDADC- L00-00008-303 | 1DN&/2003 | 00. 05 | 1330 164 17300 a2 119 74 wre M 435 80 | 2350 | eds0 109 -
SDOOC-160-000004.203 [ 1172172003 | 6005 | 1816 130 10300 194 w2 | a5y | g s A7 [ 950 | ue 1 sas0 | wos 11100 610 1500
SDODC:100.000003.208 [ 1172112003 ] vo. 05 | 9m0 ns 800 | 4 394 9.1 1990 arn 939 30U ] S0 | wew | 161000 S350 w10
S000C. 100000003203 | 117072003 | 00-051 439 26, 110 261 ¢ mss | usu | mo M6J | 1451 | 148y | ¢ 1690 ) gy 170 m i
SDO0D-050 000603 103 | 11672003 | 0O-03 | 3540 al 1800 76 3 161 2420 a4 o | a4 w10 | (7600 | Ie4 -
SCO00- ) 30-000003-103 | 171672003 | 0D-03 | 5660 6 200 | 1290 " 1 020 ) 1em0 | 3130 | 676U | (00 | 32000 | 300
SDOIE-023.000005-203 [ 1172172063 | 20-05 | 4506 2] 24806 | a37 nE 2307 | 3280 m o0 ¥ eeos | Tiraeg | zez 123000 5010 | 3430
SLOIE0T5.000605-i0F | iB6T00T | 00-05 | 4360 m 39400 g6 58 e Jaz0 651 %2 F oo | 200 | 39z
SDOIE023-000005-203 | 11/20:2003 | 2.2-03 | d240 9 19600 401 7 101 1690 wr k] 03U F 40 ] 1600 | 187 13900 5620 | 010
SDOFE-075-013020-208 [ 202003 | (5-20 | 1586 160 440 (485 459 nr 2090 4 950 U F 5700 | 14300 | 70 178000 swo | a0
5[1];5.0750)50‘0-102 L0008 | 15,40 4770 357 18600 43] 464 i15 2164 Soe oM 45U 1o 13300 peil 1900 &40 153
SDNIW. 200. 000008205 127272003 00-03 bE:] 5044 2010 5043 304} PLERT] i 501 [ZE) a1 447 1240 504 13800 1% 117
SPOPW.I00.015020-300 | ateudeos §orsze | sorw | soe U SWU | 30y | sy oseu | sou | soeu | soru | soaw | serw | soan | serw 10y U 14y
SDOTW-200.033040.303 | 1%700d | 3s.a0 | sy sy 161 U su sy 1Y 3 sy 5Y tu 138 LY 81 130 | 1y
SDO3E-075-000045-201 | 11/k67601 ] 00.05 | 34z U 7500 L BT T A FY VRN B ST £ WO ST I TTY VI QY] 170§ 1y i00 40) Toe
SDOIE015-013020-203 | 11142003 L 1520 F 2481 | laoy Liog [ o0 | 2e9y [ 150 200U | 90 | weu | zevu [ des | 700 | wsu Lom 139 35 WU osie
i L322
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Tadle 11
Polychlorinated Bpheanyls Results n Sediment
Siudy Ares 7: Jerwey Clty, New Jerery

Dage PCB-
Swmpled | D€pt | PCB-71 | PCB-M | PCB105) 1087018 | PCR114|PCB 123 [ PCB125 | OB 136 | P 197 Pemgsr | pom 163 PoBa0 Pea1s0 "
s | tpme) | pew | pep) b e | |otpeey Dooen e | o, s

Total | Towt | Totel | Total | Tow | Totol | Tow | Toul | Tows | Tows
Fickd Ssmpic D n - -

monoCB[ OICB uiCB | taret’R nonaCH [ feaCil

. L s 1) orp o | epp | eep | opew | e 2o | el | ppn PRl | peip)
SDDIEDII-01X020-208 1 11:2072008 [ 1.5 207 | 2450 | 248U [ MSU | 2437 MIU] 85U ] MsU | msG HSU L nMsU ] a3U | 35 ¢ 48U nt 18) 1 546 368U 1 ekt
SDO3E-015-013040-203 1Aag00) ] 1s.¢a | 83U [ 493U | 4930 493U 4%3U 473U 1 93U | 33Uy 4910 4530 B3 a3y [ asay | epay 406 B2 MHeU 207 oy nyu
SDD3IE-025-015040.203 1aeoe b is 40y su 50U U E Y] S0y U U U L1 oy S0U 989 m 9.9 i By nBu
SPOYE-030-000005-103 | 101677003 § ¢0-a5 | 1400 149 3890 10800 244 206 534 973U | 2690 | €870 9 - - - -
SDOIE-075.000005.20) 1 (3/1372003 [ 06.05 | 4veU | agsu | 42y | &1 43U | wsu | @y WBU | 483U | 458U | aBBU | 1038 | 1Tap 7 160 5N 116 arU | MU | D2y | N
SDOSE-0IS-015020208 | Avaood | 15-10 | seau ] 4epu | wav | wau | ssu X AV Y 37 MBU G BU | aasy | U | HaU | s | a0 | e MHBU | HEU | MBU ] &IU | 673U | sr3y
SCOJE 915035040203 | 11177200 [ ¥5.40 ) 448U | aas0 § iy | aagv | sy aty | wey a8y | 2ty | a3y | aesu f sav ] aenu | 2300 | assu | sssu A8 | MBY | 673U | 13y | erju
SDO3W-150.000005.10% | 2001672003 | 00-05 | 193 101y 8 24 4.2 152 1617 1021 157 02 0Er - R i -
SD0IW-200-000005.203 417247003 [ 00.03 § m2 | amiu | s s19 LLAR LN N S R AT ST mio [ e o ABIU | g0 289 2950 soto 3570 | 1980 e %3 971 886
S00IW.100-015020-205 [ 117242003 | 15-30 | ativu [ asiu b asiu | agtu AU @iy | aBiU iUl attv v a1t oy | wiu| My | gy | de1u A4V | v | | e mu
SDOIW 200.035040:203 L11744/300) | 13- 40 4 424U } 34U | 4140 | o0av | 474y | a4 T4y 40U | 74U | GaU ] a0 | 330 ] 04U | s | aray 24U ) arau | atau | ilu | v ooy
SO13E-005-000005.203 | 1)/ 72005 [ 06-08 | 47#¢ 03 10400 [ 29400 501 583 1501 200 1 580 | 1200 {7501 | 3330 | 48800 | 211000 | 346000 123000 | 115000 1 61300 | 24000 | 270 &340
SDIE.0DS.043020-203  f 11a17r200) | 1320 | w50 360 8940 | 24300 333 " 2501 506 | 4310 | 20000 | 2504 1050 | 10000 | 4sion | 172000 | 138000 | 424000 | 7ig00 | 36900 20500 | 11000
SDIIE-005-015040-208 [ 1972008 | 3340 | siwy | stus | s3zg M| skW | stu) | s Sbr postor | osekd | siw | wem f e ooars | raras | jpeo) 1) 1561 F 76308 | s a3
SD1IE-050-000003.200 [ 1141772005 | 00-0% ] 120 261 984 2430 W2 | e | e % 634 B3¢ ) U | 4eem | 3008 L 1000 | 26500 | tmsoo | 11500 | sare W0 | 400 | 4sl0
SDIJE-100.000005-103  { (/162003 | 0¢. 03 | das 318 1140 4710 w7 15 ISy [LEZVAN B 1) 230 38 - - - .
SDISE-100-000005.20% [ 111872003 { 00 43 | 2900 | w10 | an4 B sy | s | s WYLy s [ v | mm | osp 513 1550 843 413 263 414} 107
SDIBE-1DO-DIS010-208 | 117182003 1 15-20 | 438U | as50s | 45503 | assur | assus asurl asu A50SS5/ Eusswa | assu | s | serm | 270} aorr | etsus assufasu i SB2UN " 62U Y fR2tis
SDIIE 100015040200 | inwaoo ] sy a0 | asyy [ esau | agsu [ aasu | ase 230 | iy IV | aedu | a3y | atiy | sm | era 490 02 ey L FE3U L Tisu | nsu
[ SOTW. 60000005-30) | 11127003 ] 0563 [ 635 312 15 1% 669 LN Ty U513 Ml a9y |3y 5] TEEN T T T 9% ) 351
J it z Japelo, ]
X001 RF1-C00005:103 | 1111072003 | 06-03 | 1220 | 124y | 12ar 156 Sl IRTLTER RRETRVIR B IR I RN TPRTIN INPPICI BNPYITER NP 138 14U | 95 240 | 30 1270 966 921 44| 120 | 7 83
NEOD)-RF).C00005-101 | L1n0ize03 { no-0st 12us | amw | o1 154 o e e oy |y | g ot 77 1y 156 1210 B3 2100 i [2H] 537 425 1 an 07
X300L-RF2-C0000S. | 6} H92003 | 00-03 W 1253 030 1o 137 1253 281 510 (FER) 37 115U 1340 ht.) 125) ! S130 Bl 61000 0900 18600 15100 4S80 . 130 477
XGO00-RFI-O00003-103 | M1Avteoy | o.os | eoo 1y | umn 3660 13 H9J | HISY | g 119) 150 sy 2% 10 1) 4 71 8700 | 32800 | sot00 | 1nso0 | imaoo | mam : uzg 688 426
XS0C-100-CO0005-103 | 1192003 | 0.0 | 1780 133 ] 4150 11100 26) u 12 ) 251 443 IR EERT] [2ET) 2 op W WG | e | 1000 | 160 | 5000 | 34900 S 9510 | 1700 | 1sso0
XS00D-tsnc00m5.103 b oyianeoy Y ogo g ) sgme Y IO | L4000 | 1770 120 30 wioe 1 2380 a1 14U | 1600 | eg100 | 634 B8 ) 16500 | 48900 | 295000 | 640000 | 416006 | 178000 | 79400 Nre | e
X501w.175.C00005-103 | 117877003 | 00. 0% | 1640 17 e 9740 3 123 123 LR 203 pE] 13U | 150 HEY (15 7] 11800 | 61900 ;117000 | TiE00 | 43000 | 20200 © 1e40 2660 2300
XE0IE-010-C00003-103 | narreos | og.as | w7 123 1850 4350 13 1230 | 1y 30 1234 126 13U | 8 1460 [}:11) e 30| 20400 | 34200 L 15800 | 16100 | sasp | 1480 344 1
XS13E-100.CO0008. 103 | 11/87001 } 00.05 { 295 123 U Ro4 21%) 12} ) 128 | 19y 114 31 1 omg [ ny £56 1730 12} ] isr 1300 3320 4 35500 f 16500 [ i0s00 | asea | 3500 2630 1210
CB = Chiarmuied brphenyt
= = The sample it o feld duplicaic,
4= The amocntad valug s i etihul cd Quaty
R = The reoun is wruscable
U = The mmpte wis wnafyzed for, bt was not drteeLed sharve e sample quantitation o detection limit
Ul 2 The sympie was wnatyzed foc. bus was not detected The amocuied QU on or detection lienic is wi estumate
B » The parameler waa detected in the Blenk sample(s)
8/ = The prrameter was detecred m the Blank sampie(s). The emociared value iv an esnated quantity.
+= = Not palyzed
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Teble i2
wi Rueutts tn $ mien ent
Stwdy Arvw 3: Janiey City. New Sorsey

123 | tni | oarse, 134 AR | 2ad forase |
20 1, 408 | s Tetd | Tod | Tonl | To | 23,28. pEXER S 3 2w | sre | G1e 3
Dua Demi | TEDD HXCDD [HXCER Y HPCDD | OCDR | TepD | PECDD | Mxcno | urepn FECDF | HXCDT | HxcOF | mxcor [ Hxeor | uecor | krcor | ocor

FIELD SAMPLE Sniplel (] ey yg Qpy L T3] Ow'n) o 3E} [y thmimy gy ppips @ yut [T91 Fyst rpgl (p g/} (p p/g) p g}
SDO0I-RFI-00000%- 107 | 107182003 [ oxes L orous | 7o » us 518 . 14 331 joeTar] 3y 130 | s 108 n
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XS11E-100-C00005-10) 1182003 | 00.05 lasgy 47.3 U b 1Y) PIRAY] 301U 6Ly 22y 364U 69 U ¥l 604 12U 55.8 114 78S | 2328 124U LELRY) 478 U 1791
Nexey:
BOE = Brominsicd dipheny! ether
=« The mmph ieid duplicate
J = The amocited valuc 15 w0 esimuted Quniiy
R = The resuk 19 unieseable
U~ The zunple was snatyzed for, bul wis not deiected above the *sxmple quantuation of detcction lmiy
UJ = The sample was wnnlyzed for. bul wis nl delecied The ssxocisted Qiantitation or detectien limit 18 xn cxlimmle
B = The parameier wes detected in the Biank smvplols)
BJ * The parameter was deiected n the Blank sumple(s) The assoomied value is an estimuicd quantiry
- = Mot analyzed.
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Other Parameters Results in Sediment
Study Avea 7; Jersey City, New Jersey

Table 14

Parsons

Date Depth | Ammonia Bul’i Pert:,enl' pH Total Organic
|Reference Samples:;
SDOO1-RF1-000005-103 10/16/2003 00-035 8u - 527 7033 -
$D001-RF2-000005-103 10/162003 | 0.0-0.5 138 - 34 8J -
SDO01-RF3-000005-103 10/16/2003 0.0-05 28.5 - 53.7 7631 -
SD002-RF§-000005-103 10/16/2003 00-05 L5 - 46.7 .04 7 --
SD002-RF2-000005-103 10/16/2003 | 0.0-0.5 872 - 346 8.1} -
SD002-RF3-000005-103 _10/1672003 | 0.0-0.5 482 44.7 824 -
[Study Area 7 Samples:
SD001-200-000005-203 L1/25/2003 0.0-0.5 24.5 1.68 78 8261 15,400
SDO01-200-005010-203 1 1/25/2003 0.5-1.0 - 1.17 - 2391 13,300
SD001-2006-015020-203 11/25/2003 | 1.5-2.0 s 1.23 - 7937 59,400
SD0G1-200-025030-203 11/25/2003 | 25-3.0 - 0.83 - 7421 53,100
SD001-200-035040-203 ) 11/25/2003 35-40 - - e 756) 23,600
SD004-200-000005-203 11/22/2003 00-05 8U 1.79 85.3 7.93 2,410
SD004-200-005010-203 1172272003 { 0.5- 1.0 - L73 - 8.55 4.060
SD004-200-015020-203 182272003 | 1.5-20 - 1.48 76 8.51 11,900
SD004-200-025030-203 117222003 | 2.5-3.0 - 08 - 751 51,200
SD064-200-035040-203 11/22/2003 | 3.5-4.0 - 068 53.1 7.8 49,600
SDO0A-005-000005-203 12/1/2003 0.0-0.5 524 138 78.2 8.56) 17,500
SDO0A-005-005010-203 12/12003 | 0.5-1.0 - 0.96 -- 8873J 38,600
SDO0A-005-015020-203 12/1/2003 1.5-20 - 1.38 -— 896 J 107.000
SDOCA-005-02503G-203 12/4/2003 25-30 — 0.67 - 8.89) 64,800
SDO0A-005-035040-203 12/1/2003 35-40 - - - 9.14) 65,800
SDO0A-025-000005-203 11/23/2003 0.0-0.5 45 L1s 649 8.02J 17,700
SDODA-025-000005-203 11/23/2003 | 0.0-0.5* 34 - 65 8271 21,800
SDO0A-025-005010-203 L 11/23/2003 0.5-10 - 0.96 — 8.52) 46,200
SDO0A-025-015020-203 1172372003 | 15-2.0 — 0.5 - 815f 160,000
SDO0A-025-025030-203 1172372003 | 25-3.0 — 0.73 - 7511 43,100
SDO0A-025-035040-203 112372003 | 35-40 - 0.75 - 76517 38,700
SD00A-050-000005-203 11/23/2003 | 0.0-0.5 39.5 0.9 50.2 8131 24,400
SDO0A-050-005010-203 11/23/2003 | 05-1.0 - 061 - 822] 33,900
SDOOA-050-015020-203 11/23/2003 1.5-20 - 0.6 43.6 7971 62,700
SDO0A-050-025030-203 11/23/2003 | 2.5-3.0 - 0.84 - 7.53) 46,500
SDO0A-050-035040-203 117232003 | 3.5-4.0 - 0.86 57 1781 33,100
SDO0A-100-000005-203 1£/24/2003 | 00-05 69 0.78 477 797) 75.100
SDO0A-~100-005010-203 1172472003 | 05-10 -- 0.74 - 8051 77,400
$DOCA-100-015020-203 11/24/2003 | 1.5-20 0.76 -— 735 42,700
SDO0A-100-025030-203 11/24/2003 | 2.5-30 - 0.81 - 7721 25,700
SDGOA-109-035040-203 11/24/2003 35-40 - 0.73 --- 7.36] 45,300
SDO0A-200-000005-203 12/1/2003 0.0-05 804 0.63 377 7.14J 74,900
SDO0A-200-005010-203 12/1/2003 05-10 - 0.87 - 8161 54,500
SDO0A-200-015020-203 12/1/2003 1.5-20 - 0.73 - 774 30,300
SDO0A-200-025030-203 12/1/2003 25-30 - 0.8% - 8.041 26,209
SDOOA-200-035640-203 12/1/2003 35-40 —- 0.93 - 7853 33000
SDO0B-005-000005-203 12/1/2003 0.0-0.5 83.1 188 88.7 8.53) 8,270 i
SDGOB-G05-005010-203 12/1/2003 05-10 e 1.72 - 88517 9,670
SD(0B-005-015020-203 12/1/2003 1.5-2.0 -~ 1.55 - 891J 11,900
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Other Pacameters Results in Sediment
Study Ares 7; Jersey City, New Jersey

Table 14

Parsons

Date Depth | Ammonia DBUI.k Per(fenl pH Tmél C:)rgznic
SDODB-005-025030-203 12172003 | 2.5-3.0 136 - 8.03J 28,600
SDOOB-005-035040-203 12/1/2003 | 3.5-40 0.83 7.99 ) 33,900
SDOOB-025-000005-203 12/1/2003 | 0.0-0.5 i L 65 777 85171 13,100
SDODB-025-000005-203 11/25/2003 | 0.0-0.5¢ 20.7 811 8621 10,300
SDO0B-025-005010-203 12/172003 | 05-1.0 1.4 — 831 19,006
SDO0E-025-015020-203 12/1/2003 1.5-20 -— 0.9 68.4 1721 29,200
SDO0B-025-025030-203 12/1/2003 | 2.5-3.0 1.53 7381 61.800
SDO0B-025-035040-203 12/1/2003 | 3.5-4.0 1.52 58.8 743 36,600
SD00B-050-000005-203 11/23/2003 { 0.0-0.5 45.5 1.49 80.3 834 22,400
SDODB-050-000005-203 11/23/2003 | 0.0-0.5* 253 64.3 8.12J 27,000
SDOOB-050-005010-203 11723/2003 | 05-1.0 0.98 861 25,700
SDOOB-050-015020-203 1172372003 | 1.5-20 0.83 - 7671 36,000
SDO0B-050-025030-203 11/23/2003 | 25-3.0 1.69 843 1,320
SDO0B-050-035040-203 L1723/2003 | 3.5-4.0 1.71 8.7 7,630
SDOOB-100-000005-203 11722/2003 | 0.0-05 10.7 i.28 74.9 7.92 10,400
SDODB- 100-000005-203 1172212003 | 0.0 - 0.5* 12.9 7.56 8.530
SDOOB- 100-005010-203 11/22/2003 | 0.5-10 1.31 7.93 34,200
SDOOB- 100-015020-203 11/2272003 | 1.5-2.0 171 83 .05 3,260
SDO0B-100-025030-203 1172272003 | 25-30 1.76 8.41 637
SDOOB-100-035040-203 1472272003 | 35-40 — 1.66 8.63 593
SDOOB-200-000005-203 1172212003 | 00-05 72 1.35 78.5 3,770
SD00B-200-005010-203 112202003 | 05-10 0.98 - 30.800
SDOOB-200-015020-203 11/22/2003 | 1.5-20 £.29 - 30,900
SDOOB-200-025030-203 1172272003 | 25-30 — 113 41,000
SDO0B-200-035040-203 11/22/2003 | 3.5-4.0 - | L 26,000
SDOOC-005-000005-203 11722072003 | 00-0.5 134 0.52 39.1 7991 34,500
SDO0C-005-005010-203 1172072003 | 05-1.0 0.48 837 38,000
SDOOC-005-015020-203 1172072003 | 1.5-2.0 0.52 40.7 8.12] 37,900
SD00C-005-025030-203 1172012003 | 2.5-3.0 0.5 7921 45,300
SDOGC-005-035040-203 11£20/2003 | 3.5-4.0 0.59 414 7987 37,700
SDO0C-025-000005-103 10/16/2003 | 0.0-0.5 33 - 39.5 798
SDO0C-025-000005-203 1171972003 | 0.0-0.5 113 0.5 356 765 39,400
SD00C-025-005010-203 11/19/2003 | 0.5-10 0.53 8347 39,500
SDO0C-025-015020-203 16/19/2003  1.5-20 0.54 — 79) 38,800
SDO0C-025-025030-203 11A1972003 | 25-3.0 - 0.59 1927 35,300
SDO0C-025-035040-203 117192003 | 3.5-40 0.79 71673 38,800
SD0OC-050-000005-203 117192003 | 0.6-0.5 63.8 0.35 50.6 8.5 40,300
SDO0C-050-005010-203 11/19/2003 | 0.5- 1.0 0.55 8121 33.200
SDO0C-050-015020-203 1141972003 | 1.5-20 0.63 844 29.300
$DO0C-050-025030-203 171972003 { 25.30 031 8.42 1 24,200
5DO0C-050-035040-203 11419/2003 | 3.5-40 0.95 8174 63.100
SDOOC-100-000005-103 10/16/2003 | 0.06-0.5 16.4 54.9 7.99 1 -
SDODC-100-000005-103 10/16/2003 | 0.0- 0.5+ 16.9 53.7 7711
SDOOC-100-000005-203 1172172003 | 0.0-05 40.7 1.03 65.6 233 25,300
SDODC- 100-000005-203 L1/21/2003 | 0.0-0.5% 533 65.3 821} 26,600 i
$D00C-100-005010-203 13/21/2003 | 05-1.0 1.16 8017 41,400
SDO0C-100-015020-203 1172172003 | 1.5-20 106 8317 31,700
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Other Parameters Results in Sediment
Study Area 7; Jersey City, New Jersey

Table 14

Parsons

Date Depth | Ammonia Bulk Percent pil Total Organic
Field Sample 1D Somed (rei’t) (mgicgy | DerSiy ( Ssolids | Ly Carbon
e g (grem) (%) p (mglkg)
SDO0C-100-025030-203 172172003 | 2.5-3.0 0.74 - 7971 32,100
SDOOC- 100-035040-203 1172172003 | 3.5-40 0.72 777} 68.800
SDOOC-200-000005-203 1142172003 | 0.0-0.5 22.7 1.24 67.8 8621 6.100
SDOOC-200-005010-203 172172003 | 0.5-1.0 1.68 871 13.600
SDGOC-200-D15020-203 1172172003 | 1.5-2.0 0.61 82) 10,500
$D00C-200-625030-203 £1/21/2003 | 2.5-3.0 06! 7.5 1 71,900
SDOOC-200-035040-203 . | 117212003 | 3.5-4.0 — 0.65 7911 54,700
SDO0D-050-000005-103 10/16/2003 | 0.0-05 10.1 61.3 7831
SDO0D- 150-000005- 103 10/16/2003 | 0.0-0.5 40.1 33 7321
SDO2E-025-000005-203 117212003 | 0.0-0.5 64.7 0.54 424 857 35,100
SDO2E-025-005010-203 117212003 | 05-10 0561 8.58 J 33,300
SDO2E-025-015020-203 1172172003 | 1.5-20 09 2511 25,400
SDO2E-025-025030-203 11/21/2003 | 2.5-3.0 086 - 793 j 28,100
SDO2E-025-035040-203 1172172003 | 3.5-40 0.76 7.88 ] 26.900
SDO2E-075-000005-103 107162003 | 00-0.5 29 416 7.78J
SDO2E-075-000005-203 11/20/2003 | 0.0-0.5 173 056 418 8071 32,900
SDO2E-075-005010-203 11/20/2003 | 0.5-1.0 0.53 83117 34.300
SDO2E-075-015020-203 1172072003 | 1.5-2.0 0.52 414 824 34,500
SDOZE-075-025030-203 1172002003 | 25-3.0 - 0.53 8 35,200
SDO2E-075-035040-203 11/20/2003 | 3.5-40 0.68 479 8311 39,800
SD02W-200-000005-203 12/2/2003 | 00-0.5 2U L5 78.6 7.96 1 766
SDO2W-200-005010-203 12122003 | 0.5- 1.0 1.53 1731 335
SDO2W-200-015020-203 12/2/2003 | 1.5-2.0 1.92 71 793] 641
SD02W-200-025030-203 12/2/2003 | 2.5-3.0 - 8311 4,000
SD02W-200-035040-203 121212003 | 3.5-4.0 — 79.4 8.45 ] 4,410
SDO3E-025-000005-203 1171672003 | 0.0-0.5 353 123 709 383 ) 19,300
SDO3E-025-005010-203 11/16/2003 | 0.5-1.0 0.94 868 J 27,300
SDO3E-025-015020-203 11/16/2003 | 1.5-2.0 0.66 64.2 7937 31,400
SDO3E-025-025030-203 11/16/2003 | 2.5-3.0 — 0.69 - 8.19J 31,100
SDO3E-025-035040-203 11/18/2003 | 3.5-4.0 — 0.87 493 -
SDO3E-025-038043-203 11/16/2003 | 3.8.43 - .56 2,950
SDO3E-050-000005- 103 10/16/2003 | 0.0-0.5 8y 64.5 776 1
$DO3E-075-000005-203 11/17/2003 | 0.0-0.5 - 0.77 55.8 8077 30.800
SDO3E-075-005010-203 117172003 | 05- 1.0 0.73 8123 29,800
SD03E-075-015020-203 1172003 | 1.5-20 0.8( 819 8.551 4010
SDO3E-075-025030-203 11772003 | 25-30 15 864J 20,600
SDO3E-075-035040-203 1171712003 | 3.5-40 1.2 85 $.573 1.250
SD03W-150-000005-103 10/16/2003 | 0.0-0.5 32U . 82 7847
SDO3W-200-000005-203 1112472003 | 0.0-0.5 8.5 18 75.5 8.091 9,670
SDO3W-200-005010-203 117242003 | 0.5-1.0 199 8471 10,600
SDO3W-200-015020-203 1172472003 | 15-20 1.8 82.1 8521 1
SD03W-200-020025-203 1142412003 | 2.0-2.5 1.74
SDO3W-200-025030-203 1112412003 | 2.5-3.0 - 7.96 1 1.140
SDO3W-200-035040-203 1172472003 | 35-40 1.74 77.8 8.02J 222 N
$D13E-005-000005-203 1171772003 | 0.0-0.5 532 0.87 52.5 3521 69,900
SDI3E-005-005010-203 112172003 | 05-10 | - - 0.59 8771 74,900
SDI13E-005-015020-203 1/17/2003 | 1.5-20 0.71 516 8311 82,600
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Other Paramerers Results in Sediment
Study Area 7; Jersey City, New Jersey

Table 14

Field § te ID Date Depth | Ammonia DBUIF‘Y Pserﬁ:nt pH To‘é‘ OJgnni:
ield Sample ) ensi olids . arbon
Sampled (feet) {mg/kg) (gen) %) (pH Units) (mgrkg)

SD13E-005-025030-203 13172003 | 2.5-3.0 - 0.61 - 7881 29.200
SD13E-005-035(40-203 117172003 3.5-4.0 - 0.79 504 76311 45,000
SD13E~050-006005-203 11/17/2003 | 0.0-0.5 108 072 48.7 8221 27,600
SDI13E-050-005010-203 1171772003 § 0.5-1.0 .- 093 - 8571 21,300
SDI3E-050-015020-203 11/17/2003 1.5-2.0 - 0.66 .- 749 44 800
SDI3E-050-025030-203 1171772003 | 2.5-30 - 079 - 7857 23,300
SDI13E-050-035040-203 £1/17/2003 3.5-40 - 0.75 - 7.76 1 35,600
SDI3E-100-0000035-103 10/16/2003 00-0.5 7.3 - 9 17910 -
SD13E-100-000005-203 11/18/2003 0.0-05 i5t 071 51.5 840) 38.800
SD13E-100-005010-203 11/18/2003 | 0.5-1.0 - 0.66 — 7987J 28,800
SDI3E-100-015020-203 117182003 | 1.5-2.0 - 094 55.3 8.82) 36,900
SD3E-100-025030-203 11/18/2003 | 2.5-3.0 - 1.51 - 7721] 35,200
SD13E-100-035040-203 1171872003 | 3.5-4.0 - 0.62 44.8 7931 42,600
SD13W-200-000005-203 12/2/2003 0.0-0.5 8U 1.8 826 8041 1,770
SD13W-200-005010-203 12/2/2003 0.5-10 - 19 - 8.19f 3,180
SDI3W-200-015020-203 127212003 1.5-2.0 — 1.87 - 7593 4i5
SD13W-200-025030-203 127212003 2.5-3.0 - 1.87 - 7.68.1 411
SD1IW-200-035040-203 12/2/2003 35-40 -- — --- 7311 396

Sediment FToxicity Composite Samples:
XS001-RF1-C0O0005-103 11/10/2003 | 0.0-0.5 — - 46.1 -
XS0D1-RF1-C00005-103 1141072003 | 0.0-0.5* 42.9 - 46.6 7994 -
XS001-RF2-C00005-103 11/3/2003 | 0.0-05 142 - 366 7.247 -
XS001-RF3-C00005-103 11/9/2003 | 0.06-05 583 - 49 79917 -
XS00C-100-C00005-103 11/9/2003 | 0.0-0.5 259 - 56.5 8127 -
X300D-150-C00005-103 [ 1/8/2003 0.0-05 119 -~ 328 6.671 e
XS801W-175-C00005-103 11/8/2003 0.0-05 14.8 - 66 699 -
XS03E-050-C00005-103 11/9/2003 0.0-05 244 —— 52.5 81EJ -
X$13E-100-C00005-103 11/8/2003 | 0.0-0.5 259 — 57.5 8.13) -

Notes:

* = The sample is a field duplicate.

I = The associated value is an estimated quantity.

U = The sample was analyzed for, but was not detected above the sample quantilstion or detection limit.

--- = Not analyzed.
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Table 15

Total Chromium Results in Pore Water
Study Area 7; Jersey City, New Jersey

Depth Chromium Chromium
Field Sample ID Date Sam pled (feet) (Filtered) (Unfiltered)
(ug/L) {(ug/L}
Reference Samnples:
PW001-RF1-C00005-103 11/10/2003 06.0-0.5 1077 13007
PWO001-RF2-C00005-103 111972003 0.0-05 iti ¥ 69.87
PWOD1-RF2-C00005-103 11/10/2003 0.0-0.5" 1037 100 ]
PWO001-RF3-C00005-103 11/9/2003 0.0-05 0y 133 ]
Study Area 7 Samples:
PW00C-100-C00005- 103 11/9/2003 0.0-0.5 00 1117
PW00D-150-C00005-103 11/8/2003 0.0-05 17171 17101J
PWOIW-175-C00005-103 11/8/2003 0.0-05 10U 1020 J
PWO02E-075-C00005-103 11/11/2003 00-05 100 92817
PWO3E-050-C00005-103 11/972003 0.0-05 10U 44973
PW13E-100-C00005-103 11/8/2003 0.0-05 1127 438J

Notes:

Total chramium in porc water analyzed by Columbia Anal

using EPA Method 60108,
* = The sample is a ficld duplicate.

J = The associated value is an estimated quantity.

ylical Services, Inc. (Rochestei, New York)

U = The semple was analyzed for, bul was not detested above the sample quantitation or detection limit.
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Tabie 16
TAL Metals Rewlts in Pore Waler
Stucty Ares 7; Jersey Clry, Mew Jersey

Daie Depth [ Atuminum|Antmony] Arsents | Barium Berylum | Codminm| Caigum | Cheomiy | Cobait Coppes) lron Lead i Magnolum | Margmeae Mereury| Nicke | Potasslum | Sdentum | Stivey Sodium | Thatllum | Vanadium|  Zine
Pieid Sample 10 Sempled | Ueet) | wyny | oy | gy | e} | GgLh | e | apl | moeaty]| el | weis| oot wild ] ey B )L R Pl | el ee0] el | egl) | et | ey
L -
PWOO01.RF |-CO000S-103 | 10/10/2003 | 00-05 15540 3su 63U pik) 02U osy 2000 56U TU 42U | 210 tdy 475,000 i Ly 78y 124,000 78y L&U | 3,660,000 LEU 15U nr
PW00L-RF2-CO000S-103 | 1972003 | 06-os [LA] su 79 AN 010 oeyu 194,060 (1] sy 28 6.6 [X3H 331.000 2140 AR sy 158,600 U 07U | 4.400.000 140 16 1
FWOD | -RF1.C00005-103 | F1/io/2003] 0.0 - 0.5* 7744 pA-AT] L] 50.7 LARY] bau 197,060 59 AU | 2au 38T ssu 563,000 30 oLw 3su ! 1s0.000 sy 07U [ 4,470,000 ey 46 g
PWOOL-RFIC00005-10) | 11872003 J opn._0s £2.3 s u 12.3 174 01U 04U 207,000 3L 25U | 25U tvrul ssn 537 LAY 335 162.000 I%U 07U | 4.70.000 44y 56 115
Eindy Ares T Camndas TV ooy, N
PWOC.100-C00003-103 | 11/3/2003 | 0.0-0% 155U sy 94 6.2 Q2u oL 186,000 3&U u 43U 1AV qa 351,000 629 oiu TEU | 156,000 7au 14U | 4.560.000 ERU 14 4%
FWoaD-130-C00005-103 | 1142003 | 0. 05 125U IRE 313 43 8.5 (X3 0Bl 199,000 32 340 f 74v | 1040 46U 500,000 645 21U [32W] iis.000 84U 18U | 3510000 XAt ™ u
PWRIW.175.C000003-103 | 1i7872003 | 00.05 1250 HeU .2 s [ X313 03U 156,600 lay 34U | 74vu | Ay | a5 463,000 3 01U (32U DRoao 840U 28U | 1440000 940 86 ik
PW02E075.C00005-103 | 117)1/2003 | 0.0 - 6.3 s 16U (3] 203 oSy o8u 175,000 4 14U | 74U | Msuf asu SH.000 924 010 t32uUr] 155000 34U i 13U 27RO 000 94U 144 123
PWOIE-030-C00008-103 | +1/4/720¢) | 00.05 TTAU pE Y] 362 s [ART} 4y .00 17 350 3 3.2 210 301 800 bid] LAY} isu ISU L 0TU | 4000000 | aqu T4 137
PW 1JE-100-CO0005- 103 | 11782003 | 0.0-0.3 740 ] 1161 52.5 387 0.6 U .8 U 170,000 247 Jau 212 14 50 0.9 472,000 487 034 A% F4L [ lsy 35,000 Yau 31 ral
N
PWO0OI-AF-C0000S-103 | 11n1ar2003 ] 00. 05 88,100 iru 264 1970 5z 98] 203,000 1490 513 1330 [157,000| 1490 456,000 4630 7y 174 £24,000 rEU R} J.0eoe; ssu 177 2559
PWODL-RF2-CO000S 103 | 11472003 | 00 .05 4,580 U * 156 [ RT3 LR+ 187,000 333 IS0} 4535 %060 | 40,4 5M.000 1240 0.6t %3 151,000 sy BTU [ 4210000 440 96 617
PWOD §-RFI-000003-103 | 19/10/2003 | 06 . ¢ = B.500 PRV 96 176 0.12) 0ay 183,000 22 ISU | 48 130l 22 327000 1m0 L1 7 149,000 isu 16 4150000 | 440 16 125
PWOG1.RFI-CO0005-803 | 137572003 [ 09-65 7.000 39U 17 ] 661 LARY) 0.86 183.000 108 35y 98 | £830 | 83% 567,000 547 23 14 146,000 LAY 24 £250.0001 44y 56 1 132
PWORCI 00 CRADS- 105 | /32003 | 0.0-03 5,776 sy 0.3 61 azu L2 3¢] 176,000 263 Tu s 763¢ | 465 540 000 7% 12 ¥y 143,000 78U iy 4,250,000 EE T R Ne
PWOOD-150-CO0003-10) | 11772003 | 0.0 -0% 12500 1 1150 139 213 0.8 (A1 198,000 1360 53 690 [ 26060 4 513,600 90 106 nmz 143,000 sdu 1.9 { 3600000 Sau 547 B0
PWEIW-173-C00003-103 ] 112003 | 00.05 305001 ey 474 233 iB 3 157,500 2% 152 A48 | 48200 ] 449 439,000 440 Bl X1 57 137,060 BaU 6.1 Ja0000] vau 0§ 688
PWO2E-D73.C00005-50) | Li/11/2003 | 00 -0.3 700 1eu 13 124 0.87 Ay 161,900 nz 59 16 [ H500] 133 486,000 23 41z Be 143,000 LE3Y) 24 [ras0000] 94U M$ 4
PWOIE0N-CO0003-103 | 11/972003 | 00 -0.3 13,800 kX Xi) 518 U3 0.73J (L} 155,000 30 64 3 {1530 252 462,000 53 ir nE t2¢,000 3%y 2% J1610000F 44Uy 7 445
PWIIE.100-C00005-10) | 117272003 | 00 -05 1 137200) [REAY 314 264 0.75 1.5 133,000 387 16 23 120600} 267 493.000 773 9.5 4.4 147,000 8415 28U | 3740000 Sau 3350 437
Hotes:
* = The sample i3 0 feld duplicae.
1= The ssecined vafue 1o estimaed quartity
U = The sumple was aralyzed for, but was not detected above the sample quant i11Lon or detection Jumit
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Tabie 17
Total Chromium and Hexavalent Chromium Results in Surface Water
Study Area 7; Jersey City, New Jersey

’ Depth Chromium Hexavalent
Field Sample ID Date Sampled (feet) gLy Chromium
(ug/L)
Reference Samples (Filtered):
SWO0O01-RF1-000SUR-103 10/16/2003 00-05 U 10 UJ
SWO001-RF2-000SUR-103 10/16/2003 00-0.5 10U wou
SWO01-RF3-000SUR-103 10/16/2003 00-0.5 0u 10U
SW002-RF 1-000SUR-103 10/16/2003 0.0-0.5 ou 10 UJ
SW002-RF2-000SUR-103 10/16/2003 00-0.5 v ous
SWO002-RF3-000SUR-103 10/16/2003 0.0-0.5 oy 10 UJ
IStudy Area 7 Samples (Filtered):
SW02W-050-000SUR-103 10/16/2003 0.0-05 10U 10UJ
SWO03W-025-000SUR-103 10/16/2003 0.0-05 1oy 10UJ
SWD3W-025-000SUR-103 10/16/2003 0.0-0.5¢ 16U roul
SW13W-{00-000SUR-103 10/16/2003 00-05 [119) 10 UJ
Reference Samples (Unfiltered):
SWO001-RF1-000SUR-103 10/16/2003 0.0-05 Hou 10U5
SWO001-RF2-000SUR-103 10/16/2003 00-05 oy 10 uJ
SW001-RF3-000SUR-103 16/16/2003 0.0-0.5 10U 10Ul
SW002-RF1-000SUR-103 10/16/2003 00-0.5 ou 1o uJ
SW002-RF2-000SUR-103 10/16/2003 0.0-05 iou o
. SW002-RF3-000SUR-103 10/16/2003 0.0-05 10U 10U
*S_hljj Area 7 Samples (Unfiltered):
SW02W-050-000SUR-103 10/16/2003 0.0-05 lou touJs
SWO03W-025-000SUR-103 10/16/20G3 00-05 1ou 1ous
SWD3IW-025-000SUR-103 10/16/2003 00-0.5* oy ew
SW13IW-100-000SUR-103 10/16/2003 0.0-0.5 10U ious
Notes:
Total chromium in surface water analyzed by Columbia Analytical Services, Inc. (Rochester, New York)
using EPA Method 6010B.
Hexavalent chromium in surface water analyzed by Columbia Analytical Services, Inc. (Rochester, New York)
using EPA Method 7199.
* = The sample is a field duplicate.
I =The nssociated value is an estimated quantity.
UJ = The sample was analyzed for, but was not detected.
The associated quantitation or detection limit is an estimate.
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Table 18

Summary of Sediment Geotechnical Data
Study Area 7, Jersey City, New Jersey

ATTERBERG LIMITS GRADATION
Average . Naturzl Natural Water
. Depth Uscs Namri] Natural Liquid | Plasticity Water % C. Yo % Fi Content of } Organic | Specific
Boring Bdo.w Group | Water Water Limit Index Contentof |% Gravel| * _-0#s¢ Medium * Fine % Fines Gradation | Content Gravity
Namber | Mudline | o0 Content Content) vy | (%) |Limit Sam ple Sand 1 Sana | S Sample (%) | of Solids
(feet) o | O %) (%)
SD001-200 0.0-0.5 SsC 32 29 37 19 3 7.7 43 179 4434 26.7 33 1.6 2.71
SDOGI-200 0510 SC 4] 4] 39 18 41 0.1 1.6 143 538 | 302 41 25 272
SDOOL-200 1.5-2.0 sC 47 5t 44 23 a7 0.0 0.6 146 45.1 397 44 34 272
SD001-200 2530 sC 48 49 37 13 45 00 0s 160 550 281 45 2.8 264
SD00!-200 3.5-4.0 CH 78 81 68 40 1% 040 0.0 0.5 17 97.8 76 4.1 274
SD004-200 0.0-0.5 SP-SM 20 20 . * » 0.1 0.5 296 62.7 7.1 19 (VA 275
SD004-200 0510 | SP-SM 20 21 * - * 0.0 08 245 &4.7 10, 20 08 246
SD004-200 1.5-2.0 SM 33 34 - * * 0.3 11 93 65.6 23.8 33 1.3 270
SD004-200 2.5-30 CH 91 92 7 48 91 36 11 12.1 143 689 91 63 2.69
S D004-200 3.5-4.0 CH 114 115 90 56 114 0.0 0.2 12 9.6 830 iid 7.2 2.65
SDOOA-005 0.0-0.5 S 29 30 * . he 9.6 8.5 235 428 15.7 29 33 2.78
SD00A-005 05-10 SM 46 46 * » o 738 6.6 18.1 384 290 46 4.0 2.66
SDO0A-005 1.5-20 SM 63 64 . . * 4.6 9.8 219 391 24.6 62 8.0 2.56
SDO0A-00S 2530 M 52 54 * * * 96 14.7 243 32,0 19.4 50 79 2.72
SDO0OA-005 35-40 SM 84 86 - * * 75 129 19.1 299 307 83 10.2 265
SDO0A-025 0.5-1.0 M 65 69 47 17 66 0.7 4.9 6.0 41.1 474 63 6.2 2.64
SD00A-025 1.5-:20 sC 152 154 84 34 147 13 6.4 13.1 386 40.5 154 213 243
SDO0A-025 2,530 CH 84 82 35 27 89 0.0 0.1 04 221 774 82 54 2.71
SDO0A-025 3540 CH 20 93 67 37 82 1.7 17 I3 120 834 93 6.8 -
SD00A-050 0.0-0.5 CL 76 79 49 27 77 0.0 0.5 1O 27.7 70.8 75 29 274
SDO0A-050 0.5-10 CH 82 92 55 3G 84 00 0.3 12 4.0 74.5 77 5. 2.74
SDO0A-050 1.5-2.0 CH 152 152 92 57 151 0.0 0.1 03 8.9 90.7 152 8.1 263
SDO0A-050 2530 CH It 117 75 44 112 0.0 0.0 0.2 5.0 94 8 108 73 264
SDO0A-G50 3540 CH ” 30 67 39 96 0.0 0.0 0.1 1.6 98.2 91 4.8 2.75
SDO0A-100 0.0-0.5 CH 102 104 59 33 102 0.0 03 1.5 256 726 102 55 2.64
SDOOA- 100 0.5-1.0 CH 94 95 60 31 94 0.0 0.1 0.6 174 81.9 95 5.8 2.68
SDO0A-10¢ 1.5-20 CH 105 106 71 44 105 00 0.0 0.0 31 96.9 105 48 279
SDO0A-100 2530 CH 95 96 65 37 95 00 0.0 02 1.1 98.8 95 44 2.80
SDO0A-100 3540 CH 104 105 98 59 104 00 0.0 0.1 14 985 104 72 276
SD00A-200 0.0-0.5 CH 164 170 104 65 162 0.0 00 0.1 6.1 93.8 162 10.1 264
SD00A-200 | 0510 | CH 118 130 79 43 114 00 0.0 04 89 907 114 7.1 267
Parsons Page 1 of § ENVIRON

TIERRA-B-014993



Table 18

Summary of Sediment Geotechnical Data
Study Area 7, Jersey City, New Jersey

ATTERBERG LiMITS GRADATION
Average Natural Matura) Water
) Depth USCs Nnmriﬂ Natural Liquid | Plasticity Water N % o Contentof | Organic | Specific
Boring Belo‘w Group | Water Water Limit Index Content of % Gravel % Coarse Medium “ Fine % Fines Gradation Content | Gravity
Number | Mudline § o % 1 Content Comtentl %) | (%) |LimitSample Sand | Coang | Sand Sample (%) | of Sotids
(feet) (%) (%) (%) (V)
SDO0A-200 1.5-20 CH 75 78 57 32 74 0.0 0.0 0.3 I 89 90.8 74 4.6 -
SDO0A-200 23530 CH a3 o 69 40 92 0.0 0.0 0.1 14 984 92 49 2380
SD00A-200 3.5-4.0 CH 87 94 62 34 R4 0.0 0.0 §.2 35 97.3 85 4.2 277
SDO0B-003 0.0-0.5 SW 19 19 » * * 28.5 7.7 321 276 4.1 19 0.6 271
SDO0B-005 0.5-10 |Sw-SM 24 24 * hd . 19.4 103 324 310 | 89 24 L4 279
SDOOB-005 1.5-2.0 SM 23 23 18 2 23 16.1 i4 122 369 | 333 23 {2 2.70
SDOOB-0035 2.5-3.0 ML 35 36 28 5 35 0.0 0.4 0.3 i 19.8 1 794 34 25 270
SDOOB-005 3.5-4.0 CH 83 83 74 43 23 0.0 0.1 1.0 | 5.0 93.8 83 49 267
SDOOB-025 0.0-0.5 SP-SM 19 18 * . I8 196 8.8 253 | 376 | 87 9 09
SD00B-025 0.5-1.0 SM 20 21 25 6 21 3.5 53 i4.9 31s 449 i9 1.6 2.5
SDO0B-025. 1.5-:20 CL 30 31 29 8 31 0.0 0.1 09 152 838 29 1.7 272
SO00B-025 2530 CH 103 101 31 49 101 00 0.1 0.5 20 9.4 104 53 271
SDO0B-025 3.5-4.0 CH 85 86 3 44 86 0.0 0.0 04 1.7 98.0 84 45 2.70
SD00B-050 0.0-0.5 SP-8C 68 69 54 28 69 253 23 18.5 433 106 66 34 2790
SDO0B-050 0.5-1.0 CH 70 ! 60 34 i 0.5 0.6 33 6.5 89.2 68 4.0 2.80
SDOOB-050 1.5-2.0 CL 34 38 49 26 38 00 0.0 0.7 17 2.7 3 2.1 278
SDO0B-050 2.5-3.0 ML 30 29 24 3 29 0.1 0.1 1.8 213 76.7 32 i3 297
SDO0B-050 3.5-40 SM 28 29 * * 29 00 0.1 176 578 245 28 I8 2.68
SDO0B-100 0.0-0.5 §C 40 40 47 27 40 2.1 29 20.1 4.6 303 40 19 270
SDO0B-100 0.5-1.0 CL 45 48 43 21 44 00 04 30 337 63.0 44 24 2.73
SD00B-100 [.5-2.0 SC 20 20 » - * 0.0 02 203 58.6 209 + -
ISD00B-100 2.5-3.0 Sp 22 22 . * . [ )] 0.1 16.8 792 38 + -—- 266
SDO0B-100 33540 Sp 1 I . * - 035 1.3 212 752 1.8 + -
SDOOB-200 0.0-0.5 SM 26 27 23 4 26 e § 20 16.8 426 267 26 1.3 27
SD00B-200 0.5-1.0 sC 52 55 40 20 49 o1 | o8 6.7 52.4 40.1 + 30 272
SD00B-200 1.5-20 SM 14 35 * * . 00 ; 0. 9.4 71.3 193 34 2.0 271
SDO0B-200 2.5-3.0 sC 51 52 40 18 50 [1X4] 0.0 2.0 54.0 439 50 31 270
SDO0B-200 3.5-40 SC 48 49 15 11 47 Q0 0.i 1.1 52.2 46.6 47 36 21
SDO0C-005 0.0-0.5 OH 141 141 100 59 141 (] 0.0 0.0 1.8 982 + - 2.28
SDCOC-005 0.5-10 OH 171 160 129 73 183 00 0.0 0.0 04 99.6 + 1.6 265
SDOOC-005 15-20 OH 148 144 1% 64 152 00 0.0 0.0 18 98.2 + 7.2 26l
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Table 18

Summary of Sediment Geotechnical Data
Study Arca 7; Jersey City, New Jersey

ERBERG LIMITS GRADATION
Average Natural Natural Water
Borin g:::: USCS [ Naturat It:::::l Liquid | Plasticity Water % Coarse % % Fine Content of | Organic | Specific
Numbegr Mudline Group | Water Content Limit Index Contentof |% Gravel Sand Medium Sand % Fines | Gradation | Content Gravity
(feet) " I Symbol | Content %) (%) (%) Limit Sam ple Sand Sample (%)} | of Solids
(%o} (%) (%)
SDO0C-005 2.5-3.0 OH 132 121 117 66 144 0.0 0.0 0.0 14 99.0 +* 72 2.6i
SDO0C-008 3.5-40 OH 116 121 97 52 B 0.0 0.0 0.0 0.5 995 | + 2.4 2.68
SDO0C-025 0.0-05 CH 126 78 57 34 78 00 0.0 02 29 968 | 173 2.7 2.64
ISDO0C-025 0.5-1.0 OH 157 160 121 61 [53 0.0 0.0 00 31 969 + 6.6 2.61
SDO0C-025 1.5-2.0 OH 141 138 113 ] 143 00 0.0 0.0 1.1 989 | + 6.6 2.62
SDO0OC-025 2.5-3.0 OH 142 142 112 62 142 0.0 0.0 0.0 14 98.6 + 75 2.65
SD00C-025 3.5-40 OH 131 125 109 57 136 0.0 0.0 00 1.0 99.0 + 52 272
SDOOC-050 0.0-0.5 OH 137 137 87 46 137 00 0.0 07 12.6 867 138 22 2,60
SDOGC-050 0.5-1.0 OH 124 127 94 50 121 06 1.8 6.9 9.7 809 + 6.5 2.70
SDO0C-050 1.5-2.0 OH 137 131 102 56 142 0.0 0.0 0.0 32 96.8 + 6.3 2.61
SDO0C-050 2.5-3.0 OH 105 100 84 39 110 0.7 04 1.8 13.7 833 * 50 276
SDO0C-050 3.5-4.0 OH 74 75 63 27 74 0.0 0.5 0.6 12.1 86.8 + 44 2.66
SDO0C-100 0.0-2.0 CH 84 84 74 4] 84 0.0 0.0 0.8 272 72.1 + -- 265
SDOOC- 100 0.0-0.5 CL 64 64 42 17 64 0.1 0.2 1.3 478 50.5 64 1.4 272
SDOOC-100 0.5-1.0 sC 47 46 33 10 48 0.0 02 54 63.0 314 + 25 2.60
SDOOC-[00 1.5-20 CH 59 66 56 29 52 0.0 0.1 L1 42.6 56.2 + - 2.65
SDCOC-100 2530 CH 81 80 68 35 82 0.0 0.0 0.0 23 977 * 49 2.66
SDO0C-100 3.5-40 OH 83 84 68 34 82 05 0.8 4.1 17.7 7710 + e 2.64
SD00C-200 0.0-0.5 sC 35 35 * d * 0.5 06 224 52.5 24.1 + I.6 267
SDO0C-200 0.5-1.0 SM 25 25 - --- - 0.0 0.1 19.9 61.2 18.8 + k1 2.68
SDOGC-200 1.5-2.0 sC 63 68 59 32 57 00 0.8 122 38.1 48.9 + 1.4 2,67
SD00C-200 2.5-30 OH 129 129 11 57 129 00 0.0 0.0 69 93.1 + 4.2 2.55
5D00C-200 3.5-40 OH 112 112 110 59 112 09 0.0 03 57 94.1 + 3s 2.58
SDO2E-025 0.0-0.5 OH 139 139 102 53 139 a0 0.0 0.0 09 99.1 + 6.4 263
SDO2E-025 0.5-1.0 OH 123 123 94 43 123 33 1.7 49 0.7 794 + 81 2.63
SDO2E-025 [.5-20 OH 83 80 78 39 86 0.0 0.4 [ 9] 4.0 94.5 + 54 270
SDO2E-025 2.5-30 OH 76 78 74 39 73 00 0.0 0.0 77 923 + 6.4 2,63
SDOZE-025 3540 CH 56 57 61 36 56 0.0 0.0 0.0 0.2 993 + 4.1 270
SDO2E-075 00-20 OH 120 120 9 38 120 0.0 0.0 02 0.2 89.7 - 2.65
SDO2E-075 0.0-0.5 CH 141 141 95 59 141 0.3 01 04 4.7 94.5 141 1.8 2.65
SDO2E-075 0.5-10 OH 129 127 31! 63 130 0.0 0.0 0.3 44 953 + 1.3 2.60
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Table 18
Summary of Sediment Geotechnical Daia
Study Area 7; Jersey City, New Jersey

ATTERBERG LIMITS GRADATION
|
Average Mafural . ' Natural Water
Depth | 1ses Naruril Natural | | uid Plasticity | Water % ) ! Contentof | Organic]| Specific
Boring Below Water . N % Coarse ) % Fine [ X .,
. Group | Water Limit Index Content of |% Gravel Medium % Fines Gradation Content | Gravity
Number 1 Mudline Symbol | Content | SORteNt (%) (%) | Limit Sampie Sand Sand Sand Sample (%) | of Solids
{feet) o (%) o P
(%) (%) . (%)

SDO2E-075 1.5.2.0 CH 126 121 108 66 13 Q.0 0.0 0.0 34 96.6 + L8 2.67
SLI02E-075 2.5-3.0 OH 115 113 108 58 118 00 0.0 0.0 76 924 + i.6 2.61
SDO2E-075 3.5-4.0 OH 118 117 103 51 1ig 0.0 0.0 0.1 77 92.1 + 28 2.63
SDO2W-200 0.0.0.5 |SW-SM 18 - — - -— 12 3.5 434 408 11.1 18 0.3 278
SDO2W-200 0.5-1.0 SP 11 11 -— --- ~e= 1.9 39 576 31.9 4.8 + - -ns
SDO3E-025 0.0-0.5 CH 44 - - - -— 0.1 0.7 22 9.1 . 879 44 09 273
I3DO3E-025 0.5-1.0 OH 77 79 67 24 74 0.0 0.0 60 | o4 99.6 + 4.5 2.69
SDO3E-025 1.5-2.0 OH 97 97 79 35 97 00 0.0 0.0 10 99.0 + 5.1 270
SDO3E-025 25-30 CH 67 67 64 33 67 09 0.5 0.9 19.9 778 + 41 272
SDO3E-025 3843 SM 26 26 * . * 0.0 0.1 10.8 74.5 14.6 + 1.0 264
SDO3E-050 4.0-4.5 CH 107 = i 44 .- 00 0.2 1.3 29.3 69.3 107 - -
SDO3E-075 0.0-0.5 OH — - -~ 0.0 0.0 1.0 10.5 88.5 + 4.7 2,67
SDO3IE-075 0.5-190 OH 86 86 -— - - 00 0.0 0.5 18 97.7 + 4.6 273
SDO3E-075 1.5-20 OH 81 gl . - - 0.0 0.0 0.6 20 974 + 5.3 2.67
SDQ3E-075 2.5-30 SP-SM 20 20 . . * 0.0 0.1 9.8 80.9 9.2 + 0.5 268

SDO3E-075 3.5-4.0 Sp 20 20 * » * 22 1.0 9.8 85.6 1.3 + 0.3 -]
SDOIW-200 0.0-0.5 SM 34 34 . * * 1.0 0.9 20.1 523 156 + - 2.66
SDO3W-200 0.5-1.0 ! 8SP-SM 38 33 . * . 2.2 1.6 28.8 54.6 12.8 + - 2.69
SDO3W-200 [.5-2.0 SP-SM 16 16 * - * 38 6.5 51.0 334 54 + - 2.64
SDOIW-200 2.5-30 3§ SP-SM 15 15 . - - 2.7 4.2 296 547 ] + 266
SDO3IW-200 3.5-4.0 SP [6 16 * * * 8.3 1.4 46.7 42.6 0.9 + - -
SDE3E-005 0.0-0.5 M 69 -— * * = 235 16.2 9.6 8.1 42.5 69 3.2 2.51
SDL3IE-005 0.5-1.0 CH 131 134 89 51 134 98 22 24 15.1 70.6 127 20 2,48
SD13E-005 1.5-2.0 OH 99 99 66 33 99 1.5 1.8 6.1 196 71.0 99 1.3 2.62
SDI13E-005 2.5-30 CH 85 8l 7 39 8% 00 | 00 0.3 03 95.4 + . 2.70
SDI3E-00S 3.5-4.0 CH 100 102 88 52 98 00 0.0 1.0 1?7 97.4 + e 272
SDIZE-0I0 | 10.5-11.0 | SP-8M 14 . - * * 12.4 84 350 369 73 14 -
SDIJE-0I0 | 14.0-15.0 oL 19 + * d * 0.0 0.1 04 14.0 854 19
SDI3E-010 8.0-90 SP 2] + * * * 04 0.6 99 89.1 0.0 21 —
SDI3E-050 0.0-20 CH 67 75 55 30 59 00 00 00 1.0 990 - - 2.74
SDI3E-050 0.0-0.5 SC 53 53 32 1 10 53 0.3 0.6 5.7 52.8 40.6 52 L6 264
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Table 18

Summary of Sediment Geotechnical Data
Study Area 7; Jersey City, New Jersey

ATTERBERG LIMITS GRADATION
Average Natural Natural Water
, Depth USCs NarurEl Natural Liquid | Plasticity Water % - Content of | Organic | Specific

Boring Below Water . o % Coarse . % Fine | ., _ . .

Number Mudline Group § Water Content Limit Index Content ol [% Gravel Sand Medium Sand % Fines Gradation | Content | Gravity

ur ” Symbal | Content o (%) (%) Limit Sam ple Sand Sample (%) of Solids

(feet) %) (%) (%) (%)

SD13E-050 0.5-10 CH 59 59 57 29 59 0.0 1.5 0.0 1.8 6.7 + 31 2.77
SDI13E-050 1.5.2.0 OH 85 83 81 42 a2 0.0 0.0 0.0 1.3 98.7 + 55 274
SD13E-050 2530 OH 92 9 a5 46 92 0.0 0.0 0.0 2.5 975 + 5.5 263
SD13E-050 3540 CH 78 82 76 40 74 0.0 0.0 0.0 08 99.2 + 4.5 275
SDI13E-100 0.0-0.5 CH 102 79 107 68 174 0.0 06 88 379 527 79 2.1 2,61
SDI3E-100 0.5-1.0 CH 82 4 58 31 89 1.3 03 3.2 17.6 77.5 + 4.] 2.63
SDI3E-100 1.5-2.0 CH 93 92 81 47 94 0.0 0.0 0.0 21 97.9 + 4.6 293
SDI13E-100 2530 OH 96 100 95 53 9 0.0 0.0 0.0 1.1 98.9 + 49 268
SDI3E-100 3.5-4.0 CH 118 106 107 70 130 00 0.1 1.1 9.0 89.8 + 6.5 2.58
SD13W-200 0.0-0.5 SM 21 2 . . - 03 0.9 239 396 153 + - 2.68
SDIIW-200 | 05-10 SM 17 17 * * . 1.5 2.8 251 52.9 7.7 + 2.70
SDI13W-200 1.5-20 SC 14 14 * * * 10.1 0.7 13.3 54.5 164 + - 2.68
SDI3W-200 | 2.5-3.0 | SP-SC 13 13 . * . 00 0.3 19.0 717 2.0 + 03 2635
SDI3W-200 | 3.5-40 | SP-5C 15 15 * - . 4.1 1.3 26.7 58.9 2.0 + -- 2.72
Notes:
Al tests summarized were performed in a Mueser Rutledge Consulting Engineers laboratory,
"Average natural water content” is & weighted average of all marerial tested.
* = Soil non plastic.
+ = Natural water content not taken.
--- = Nol enough soil in jar to run test,
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Table 19

Standard Qed »nd Permebility Testing Resulss
Study Ares 7; Jersey Chty, New Jersey
Naturs) inital Final Initst Flmal Estimacod Existing
Boring | Sampte | Elevntion é”ffi l;jﬁ:::’ FI::::‘Y P‘::;‘::q Waier u:::]"’ Speetific | Water | Water Degres of | Degree of l:,ﬁ;l :':I.d' Preconsolidation] Overburden Compression Swelling Fermeabitity
Number | Number] (feer) Symbol{ (%3 %) ) Centert (%) Gravity ; Content | Content | Saturation Saturation Ratie Ratlo Strexs Stress index Index (emitec)
. {4) (%) % €3] Y] {ISF
Geo-2 iy -4.3 OH 70 34 ¢ 8 126 FRL] 100 4 6.5 98.4 106.2 2151 1801 ool 0.980 alve -
GEO-2 U -8 OH 8] 4] 40 821 103 P2l 849 48.7 292 1007 2315 1308 ag02 0.650 0135 -
GEQ-4 Yl 86 OH 78 kRl 41 96.1 1.44 774 1237 738 983 o989 3 445 2035 081 1 560 R FF] -
GEOQ-3 13} -1 6 OH 65 34 3 825 138 279 974 4.0 %82 926.5 2765 2139 o901 1.348 0152 3 42E-07
GEQ-7 W 13 QOH T2 34 8 76.1 T 268 ) 944 658 965 59 26i8 1.820 oot 1090 0142 T ISE-06
GEO-B W -0 4 OH ® 62 16 167 6350 147 1332 935§ o135 96.2 1.886 2404 001 1 550 0183 4.3PE-06
GEC-8 rin -104 OH 87 17 50 92.0 il 2 60 64 3 47.0 100 5 1021 1.663 1.197 0.02 G570 0026 2.GI1E-07
Elcvabon relative o NG VD29
USCS = Unufied Sails Classificstion Sysiem
TSF > Tons per square foot
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EXECUTIVE SUMMARY

Honeywell International Inc. (Honeywell) has completed an evaluation of remedial action alternatives to
address chromium contamination for the portion of Study Area 5 proposed for redevelopment by New
Jersey City University (NJCU or University). This portion of Study Area 5 is comprised of the following
sites:

Site Name NJDEP Site No.
Former Baldwin Steel 90
Former M.I. Holdings 184
Portion of the Former Morris Canal Site 153

These sites are collectively referred to herein as the “Site”, and encompass a total of approximately 14
acres located in Jersey City, Hudson County, New Jersey (see Illustration 1}.

This combined Supplemental Remedial Investigation Report (SRIR), Remedial Action Selection Report
(RASR), and Remedial Action Work Plan (RAWP) reflects Honeywell’s concerted efforts to produce an
integrated remediat approach to the New Jersey City University site (a portion of Study Area 5),
developed in close cooperation with and supported by the University. The approach selects a remedial
technology based on the specific uses anticipated for the chromium impacted portions of the Site,
consistent with the guidance in the Department’s recently issued Chromium Directive (Policy). These
uses fall into both the Residential and Commercial categories that are discussed in the Policy. Honeywell
and NJCU have met numerous times to coordinate the remediation with the redevelopment, and have
recently formed a joint team to continue this coordination through the life of the project.

This cooperative effort has resulted in a comprehensive approach to chromium remediation. This RAWP
applies a combination of remedial technologies that will fully protect human health and the environment
and effectively integrate the remediation with the redevelopment. This proactive approach 1) is
encouraged by New Jersey’s Brownfields Legislation, 2) fully meets both the spirit and intent of the
Policy, and 3) complies with the Technical Requirements for Site Remediation. We strongly believe that
this approach is 2 model that demonstrates what can be achieved under the new Policy.
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Working with the property owner, Honeywell has developed a viable and protective remedy for
contamination associated with both chromite ore processing residue (COPR) and sodium chromate. The
COPR was likely used as fill on the Site and the sodium chromate likely resulted from housekeeping
practices associated with the adjacent, former Mutual Chemical site. The remedy supports the aggressive
Site redevelopment plan and schedule envisioned by NJCU.

The remedial approach presented herein was developed to align remediation solutions with NJCU’s plans
for the property and is fully protective of human health and the environment. NICU’s redevelopment of the
Site will result in both residential and commercial uses. Honeywell, following the guidance of the Policy
and Technical Requirements for Site Remediation, has selected remedies that support the site uses. For
residential uses, defined by the Residential Area of Concern (RAOC), excavation will be applied. For
commercial uses, similarly defined by the Commercial Area of Concern (CAOC), both state of the art
engineering controls and an innovative reactive wall (or permeable reactive barrier) will be applied (see
Ilustration 1). The combination of remedial approaches described in this document wil} ensure that:

»  Chromium-impacted soil will be excavated in the RAOC;

»  Chromium-impacted soil will be effectively isolated to prevent direct contact in the CAOC;

Impacted groundwater wil! be addressed by focused source soil removal/treatment and in-situ
permeable reactive barrier (PRB) treatment remedy;

*  Prevention of re<contamination of excavation areas; and,

» The Site will be restored quickly to productive use as part of a major redevelopment project benefiting
the surrounding community.

Honeywell supports the planned Site redevelopment because:

It protects human health and the environment;

Quickly returns the Site to productive use;

Is consistent with the NJDEP’s Policy; and,

Meets the objectives of the New Jersey Brownfields Legistation that encourages cleanup and reuse of
sites impacted by historical contamination.

NICU fully supports Honeywell's approach and is ready to proceed with the Site development pending
review and approval of this RAWP by the NJDEP. NJCU intends to request funding for their
redevelopment through the Environmental Infrastructure Trust Fund. Their goal is to submit an application
to the Trust Fund in August, 2007 and that funding application requires an approved RAWP.

The components of the proposed remedial actions include:

= Excavation of soils containing hexavalent chromium above 20 mg/kg to a depth of 20 feet (20/20) in
the Residential AOC. The Residential AOC extends to the nearest physical feature of the adjoining
Commercial AOC.

s Additional focused soil excavation in the Commercial AOC to provide clean utility corridors and to
coordinate the proposed capping system with proposed Site development features along Route 440.

* Engineering controls (cap) for the Commercial AOC where soils exceed 20 mg/kg hexavalent
chromium.

ES-2
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= Installation of an in-situ permeable reactive barrier (PRB) using a biological medium for the treatment
of residual impacted groundwater across the western portion of the Site.

* In-situ groundwater treatment system to reduce source concentrations on the adjacent Home Depot site,
which is contributing to the deep aquifer contamination.

» Impermeable barrier and backfill liner systems to prevent recontamination of excavated areas from
potential upgradient sources.

» [nstitutional Controls (Deed Notice) for soils remaining with hexavalent chromium above 20 mg/kg.
= Institutional Controls for groundwater (Classification Exception Area [CEA]), if necessary.

The remedial approach described herein goes beyond what is required in the Policy for the RAOC by
providing for full excavation to 20/20. Treatment of the chromium impacted soils is allowed under the
Policy, but Honeywell has chosen to excavate all of the RAOC to 20/20, primarily to meet NJCU’s schedule
requirements. The remedial approach also provides an added measure of protection for the CAOC by
including a redundant groundwater protection system as a “belt and suspenders” approach. In addition to
the PRB, Honeywell will be installing piping that will enable a pump and treat system to be activated, if

necessary.

The NJCU West Side Campus Expansion will serve to broaden the physical resources of the University
and enable them to provide expanded learning opportunities for New Jersey residents, primarily from
Hudson County. It will also provide attractive retail outlets and market rate housing that will help to
continue the revitalization of Jersey City’s west side. Honeywell’s remediation plan will enable this
redevelopment to move forward quickly and with a fully protective remedy.

ES-3
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

This combined Supplemental Remedial Investigation Report (SRIR), Remedial Action Selection Report
(RASR) and Remedial Action Work Plan (RAWP) was prepared by MACTEC Engineering and
Consulting, Inc. (MACTEC) on behalf of Honeywell International Inc. (Honeywell) to address chromium
contamination on the portion of Study Area 5 (SA-5) proposed for redevelopment by New Jersey City
University (NJCU). This portion of SA-5 is comprised of sites designated as Baldwin Steel (NJDEP Site
090), M.I. Holdings (NJDEP Site 184), and a portion of the Former Morris Canal Site (NJDEP Site 153)
abutting Sites 090 and 184 (collectively referred to herein as the “Site”). This document addresses
remedial investigation (RI) requirements and proposes remedial actions for the Site in accordance with
the requirements of the Administrative Consent Order (ACO) and the New Jersey Technical
Requirements for Site Remediation (Technical Requirements) (NJDEP, 2003).

Honeywell (formerly Allied Signal, Inc.) entered into an ACO with the New Jersey Department of
Environmental Protection (NJDEP) on June 17, 1993, to investigate and, if necessary, remediate
chromium contamination at twenty-one (21) Sites referred to by the NJDEP as the Hudson County
Chromium Sites. The Sites are located in Jersey City, New Jersey, and are grouped into seven (7) Study
Areas. SA- 5 is comprised of five (5) contiguous Sites identified as follows:

« Ryerson Steel (Site 117)

» Baldwin Steel (Site 090)

«  MI Holdings (Site 184)

» Route 440 Vehicle Corporation (Site 079)
= Former Morris Canal Site (Site 153)

A Remedial Action (RA) for soils has already been completed at the former Ryerson Steel site (Site 117
but now commonly referred to as the Home Depot site). This action was part of the redevelopment of the
property as a retail shopping center. Previous investigations and remedial actions have also been
conducted on portions of Site 184 (MI Holdings). Previous investigation and remedial action activities
on the eastern portion of Site 184 were reported to NJDEP on December 1, 1992, and additional Site
characterization and remediation was completed in the western portion of Site 184, including excavation
and off-site disposal of contaminated soils. These activitics were documented in a report prepared by
Woodward-Clyde Consultants dated August 30, 1993.

RI activities have been substantially completed on the remaining Sites comprising SA-5. A report
entitled Draft Remedial Investigation Report (RIR) - Study Area 5, dated November 1999, prepared by
TetraTech, Inc., documented the results of previous RI field activities on the five (5) sites comprising
SA-$ (TetraTech, 1999). The NJDEP provided comments on the RIR in a letter dated October 9, 2001,
and Honeywell provided responses to the NJDEP review comments in a letter dated December 19, 2001.
An RIR Addendum with results of additional soil sampling performed on Site 090 (Baldwin Steel) and
Site 184 (MI Holdings) was submitted to the NJDEP in October 2004 (TetraTech, 2004).

A Remedial Investigation Work Plan (RIWP) Addendum for Shallow Groundwater was prepared by
MACTEC and submitted to the NJDEP in March 2005. The results of the additional RI field activities
are presented in this report. The additional RI activities were conducted to address NJDEP requirements
for shallow groundwater in response to the NJDEP comment letter dated December 21, 2004 on the RIR
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Addendum, and subsequent discussions including a meeting held on February 3, 2005 between
representatives of Honeywell and the NJDEP. Honeywell provided responses to the NJDEP comments
on the RIR Addendum in a letter dated February 15, 2005. Prior to field mobilization for the additional
R] activities in April 2005, a conference call was held between representatives of Honeywell and the
NIDEP to discuss the proposed supplemental field activities. NJDEP provided preliminary verbal
comments on the RIWP during the conference call on April 8, 2005, and subsequently provided written
comments in a letter dated June 3, 2005. Honeywell transmitted a letter dated July 1, 2005, with
responses to the NJDEP review comments.

The RI has included a total of over 80 soil borings and analysis of over 700 samples for total and
hexavalent chromium on the Site. Based on the Rl soil data, the horizontal and vertical extent of
hexavalent chromium above the most stringent NJDEP Soil Cleanup Criteria of 20 mg/kg has been
characterized and delineated.

This RASR/RAWP presents an evaluation of remedial alternatives and selected remedial actions to
address chromium contamination, to be implemented as part of the Site redevelopment activities.
Working with NJCU, Honeywell has developed a viable and protective remedy to address contamination
associated with the historical placement of chromium-containing fill at the Site. Currently, an interim
remedial measure (IRM) consisting of pavement and existing floor slabs serve as a cap to prevent direct
contact with contaminated soils. NJCU plans to redevelop the land into a mixed-use facility, referred to as
the NJCU West Campus Development, consisting of student housing, retail, and other educational facilities.
Under the current redevelopment plan, it is anticipated the existing pavement and building foundations will
be removed, and a remedy to address chromium contamination will be implemented.

The remedial approach takes into consideration the recently issued Chremium Policy (NJDEP
Memorandum dated 2/8/07) and NJCU'’s redevelopment plan, which includes residential and commercial
uses. Honeywell, following the guidance of the Chromium Policy, has selected remedies that address the
site uses. The components of the proposed remedial actions for chromium include:

*  Pre-remediation activities including obtaining property access agreements; remedial design; and
regulatory approvals including soil reuse plan approval (if necessary), soil erosion sediment control plan
(SESCP) certification, and local construction permit approvals.

»  Excavation of chromium-impacted soils in the Residential AOC (RAOC). Soils containing hexavalent
chromium above 20 mg/kg in the RAOC will be excavated to a maximum depth of 20 feet. Asa
conservative measure, Honeywell has extended the RAOC out from the footprint of residential use
buildings to the nearest physical feature of the adjoining commercial area (CACC).

= Engineering controls for soils exceeding 20 mg/kg in the CAOC. The engineering controls include a
capping barrier with impervious geo-membrane liner, geo-composite drainage layer, and minimum
two feet clean soil cover, or minimum 1-foot clean soil and pavement cover.

s Additional focused soil excavation may be performed to provide clean utility corridors in connection
with the proposed Site development and to coordinate the proposed capping system with proposed
Site development features along Route 440. Soils excavated for utility corridors and grading for cap
installation will be re-used by consolidation and capping on-site.

TIERRA-B-015013



» Installation of an in-situ permeable reactive barrier (PRB) that will use biologically mediated reduction
for treatment of hexavalent chromium. The PRB will run primarily along the western border of the Site.

» [mplementation of an in-situ groundwater treatment system to address residual source material on the
Home Depot property (Site 117), which is contributing to the deep groundwater chromium plume. An
impermeable hydraulic barrier will be installed along the southern property line of the Site to
hydraulically isolate remediated areas on the Site from “source area” groundwater on Home Depot.

* Installation of impermeable barrier and backfill liner systems to prevent recontamination of
excavated areas from potential upgradient sources.

» Institutional Controls (Deed Notice) for soils above 20 mg/kg hexavalent chromium, including
maintenance of existing engineering controls (e.g., concrete, pavement) and newly installed controls
during the remedial action and Site redevelopment (e.g., engineered barrier, clean fill, paving).

= Post-remediation groundwater monitoring to evaluate chromium concentrations with respect to the
NJDEP Groundwater Quality Standard (GWQS) of 70 micrograms per liter (ug/L), and Institutional
Controls for groundwater (Classification Exception Area [CEA]), if necessary.

This RASR/RAWP addresses soils and shallow groundwater impacted by chromium contamination
above applicable remediation criteria, and satisfies the Technical Requirements for Site Remediation
while incorporating the objectives of New Jersey’s Brownfields Program, While the NJCU final design
and development work progresses, Honeywell will proceed with final engineering design activities. The
remedy for soils takes into consideration the current NYDEP chromium policy and current redevelopment
plans by NJCU. NICU is in agreement with deed notice restrictions for the remedial approach in this
RAWP.

The proposed remedial actions for the portion of Site 153 (Former Morris Canal) abutting Sites 090/184
(NJCU Property) include limited soil excavation as may be required for cap installation and for providing
clean utility corridors to support the proposed Site development by NJCU. Honeywell has proposed to
buy this portion of the former Morris Canal from the Bayonne Municipal Utilities Authority (BMUA),
and anticipates successful completion of this purchase in the next several months. At that point, as the
property owner, Honeywell would agree to deed notice and institutional controls for this property.

The RI data for the Site and data from the regional groundwater investigation being conducted under the
oversight of a court-appointed Special Master for Study Area 7, demonstrate that shallow groundwater
conditions at the Site are not a source of the groundwater impacts in the deep groundwater zone. Further
investigations and remedial actions for the deep groundwater zone are being addressed under separate work
plan(s) subject to review/approval by the Special Master for Study Area 7. The Final Groundwater
Investigation Report (GIR), for the regional investigation, was submitted to the Special Master and NJDEP
on February 2, 2007 (HydroQual, Inc., 2007).

Based on the Final GIR and additional data collected at Site 117 (adjacent to Site 090), an in-situ
groundwater treatment system is proposed by Honeywell to address the residual source on Site 117
contributing to the regional groundwater contamination. The proposed groundwater treatment system is
included with this RAWP for NJDEP review and approval.
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1.2 REPORT ORGANIZATION

This RASR/RAWP has been prepared to meet the provisions specified in the New Jersey Technical
Requirements for Site Remediation, N.J.A.C. 7:26E-5.2 and 6.2, and contains the following sections:

1. Introduction. This section contains background information and describes the report
organization.

2. Site Description. This section contains information on Site location, history, soils, geology,
hydrogeology, topography and surface water bodies, previous remedial investigations, and
remedial actions.

3. Summary of Remedial Investigation Activities. This section contains a summary of Rl soil and
groundwater investigation results, including a summary of previous investigations and the
supplemental R] activities completed during 2005.

4. Remedial Action Selection Report. This section identifies remediation objectives and includes
information pertaining to remedial action selection pursuant to N.J.A.C 7:25E-5.2.

5. Remedial Action Work Plan. This section describes the work elements of the proposed remedial
action pursuant to N.J.A.C 7:26E-6.2.

6. Remedial Action Report. This section describes the items to be included in a report documenting
the completion of the remedial action activities.

7. References. This section presents a list of selected references used in preparing this document.

8. List of Acronyms/Abbreviations. This section includes a list of acronyms used in this document.
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2.0 SITE DESCRIPTION

This section presents a Site description and background information for the portion of SA-5 that is the
subject of this document: Baldwin Steel (Site 090), M.1. Holdings (Site 184}, and the northem portion of
the Former Morris Canal (Site 153) next to the Baldwin Steel and M.L. Holdings Sites. The property
comprising Sites 090 and 184 is owned by NJCU. The portion of Site 153 abutting Sites 050 and 184 is
owned by the City of Bayonne Municipal Utilities Authority (BMUA) and is in the process of being
acquired by Honeywell.

2.1 SITE LOCATION

The Baldwin Steel (Site 090) and M.I. Holdings (Site 184) properties are located next to each other in
the area between Route 440 and West Side Avenue (Figures 1 and 2). Surrounding land use is
primarily industrial and commercial and includes the former Ryerson Steel Site (Site 117 or Home
Depot site; currently occupied by a retail shopping center) located immediately south of Site 090
(Baldwin Steel); Route 440 Vehicle Corporation (Site 079; currently occupied by a car dealership)
located north of Site 184 (M.1. Holdings) on the opposite side of Carbon Place; the Former Morris Canal
(Site 153) located along the western boundary of Sites 090 and 184 along Route 440; and commercial
areas on the opposite side of West Side Avenue to the east. Further details regarding the subject
properties follow.

Baldwin Steel (Site 090}
The Baldwin Steel property is located at 500 Route 440, designated as Block 1286, Lots 5 and 6D on the

Jersey City tax maps. The property encompasses approximately 6.8 acres, currently owned by NJCU,
and contains the concrete floor slab of one large building previously used for steel fabrication and
distribution.

The property consists of a rectangular parcel (approximately 1,000 feet long and about 300 feet wide)
bordered on the north by M.1. Holdings (Site 184), on the east by an inactive rail spur line and property
occupied by NJCU, on the south by a retail shopping center (Site 117; Former Ryerson Steel or Home
Depot site), and on the west by the Former Morris Canal (Site 153) and Route 440. With the exception
of paved parking areas bordering Route 440 and a paved corridor along the south side of the property
{(between the former Baldwin Steel building and aforementioned retail shopping center), the property is
covered by the former building slab (estimated 650 feet long by 250 feet wide or 162,000 square feet).

The Baldwin Steel Site was previously used for storage, cutting and rolling of various types of steel (e.g.,
aluminized, galvanized, cold-rolled, etc.), typically used for fabrication into ductwork. Tractor trailers
delivered raw materials via access from West Side Avenue and exited the facility at the western end onto
Route 440. A rectangular office space was located at the rear of the plant and connected the plant to an
irregularly-shaped storage building. The building was a large structure constructed of a concrete
foundation, steel columns, steel and wooden trusses, and corrugated steel siding. The office and storage
buildings were constructed of concrete foundations and brick. The office building was a one-story
structure, while the storage building was two stories. No sub-grade floors or basements existed in the
building structures, with the exception of press pits located beneath some of the heavy equipment used
for cutting and rolling. It is believed that the buildings were constructed prior to 1930.

Site utilities include electrical service, water, sanitary sewer, storm sewer, and fuel oil lines. All utilities

are located underground with the exception of the electrical lines, which include both overhead and
underground lines. An underground water line which provides water to three hydrants on-Site is also
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located along the roadway on the south side of the former Baldwin Steel building. Potable and non-
potable water entered the former office/storage building and the plant via lines from West Side Avenue
in the northeast comner of the property. The sanitary sewer line ran along the interior of the plant
building and tied into a sanitary sewer line along Route 440.

The Baldwin Steel Site is surrounded by a chain-link fence ranging from four to eight feet in height.
Access to the property is from three gates, one located at the rear of the facility which allows access from
West Side Avenue and two located at the front of the property for access from Route 440. The entire
property is either occupied by building floor slabs or is covered with paving. All areas on the site were
paved as a result of remedial action upgrades during an Interim Remedial Measure (IRM) completed in
1990 by a contractor for Honeywell (formerly Allied Signal). The pavement on the east and south side
(along the Former Ryerson Steel property boundary) of the building is uneven, possibly due to placement
of underlying fill material in this area.

M.]. Holdings (Site 184)

The M.I. Holdings property is located southeast of the intersection of Carbon Place and Route 440,
designated as Block 1286.5, Lots 1 & 2 on the Jersey City tax maps. The property encompasses
approximately seven (7) acres and was formerly an active chernical manufacturing facility. The property
is currently owned by NJCU and occupied by several buildings, paved parking lots and landscaped areas.

The M.L Holdings Site is bordered by Carbon Place to the north, Route 440 to the west, Baldwin Steel
(Site 090) to the south, and property occupied by NJCU to the east. The majority of the property is
paved, with several small lawn areas and a chain-link fence around the perimeter of the property. The
Site contains three (3) buildings and paved parking lot areas. In 1993, Woodward-Clyde Associates
completed a remedial action at the Site, which included excavation of mercury/chromium-impacted soils,
building demolition, and asphalt capping. The paved areas are in good condition, with no evidence of
cracks or potholes leading to exposure to underlying fill soils. The property is surrounded by a chain link
fence approximately 10-feet in height, with access to the property from several entrance gates along
Carbon Place and from the eastern side of the property along West Side Avenue. Site physical features
also include overhead utilities (electrical lines) and underground utilities (gas, water, and sewer lines).

Former Morris Canal Site (Site 153}

The Former Morris Canal site consists of a narrow strip of land located along the northbound lane of
Route 440 between Carbon Place and Danforth Avenue, adjacent to former Ryerson Steel (Site 117),
Baldwin Steel (Site 090), and M.L. Holdings (Site 184). The property comprising the Former Morris
Canal is designated as Block 1289.5, Lot E, currently owned by the BMUA, is approximately 1,500 feet
long by 20 feet wide, including about 700 feet adjacent to Sites 090 and 184. Utilities along the Former
Morris Canal site include storm and sanitary sewer lines, electric, gas and water lines that provide service
to the adjacent commercial and industrial sites. The portion of the Former Morris Canal abutting Sites
090 and 184 is paved and contains a 36-inch diameter sewer pipeline (force main) owned and operated by
the BMUA. the pipeline is constructed of steel with concrete casing support, with the top of the pipeline
situated just below the surface pavement. Honeywell has reached agreement with the BMUA regarding
the purchase of the property comprising Site 153, and anticipates completion of the property transaction
in the next several months.
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2.2 SITE HISTORY

The operating history for the properties comprising the Site was documented in the Remedial Investigation
Report (RIR) dated November 1999 (TetraTech, 1999). Site history for the Baldwin Steel and M.L
Holdings Sites are summarized below.

Baldwin Steel (Site 20)

The properties comprising the Baldwin Steel Site have been used for industrial purposes for
approximately 100 years. The parcel designated as Block 1286, Lot 6D was deeded to the Mutual
Chemical Company in April of 1895. This property was transferred to AlliedSignal (formerly Allied
Chemical and Dye Company) in August 1955, to Ryerson Steel in 1966, and then to Baldwin Steel in
1970, During its industrial history, this parcel was used to support the production of sodium dichromate
(Mutual Chemical), steel production (Ryerson Steel), or steel cutting and rolling (Ryerson and Baldwin
Steel). During the period of AlliedSignal’s ownership from 1955 to 1966, this parcel was a vacant lot.
The adjacent lot, Block 1286, Lot 5, was transferred from John and Mary Winner to Ryerson Steel in
August 1914, and then to Baldwin Steel in 1970. This parcel was used for either steel production,
fabrication, or rolling and cutting of steel throughout its industrial history.

No detailed historical information regarding the placement of Chromium Ore Processing Residue
(COPR) on this property is available. It is believed that chromite ore was stored on a portion of Lot 6D
by the Mutual Chemical Company during approximately 60 years of operation.

M.I. Holdings (Site 184)

The M.I Holdings Site was used by industrial or commercial enterprises for over 90 years. A portion of
the property was deeded to the Chicago Railroad Equipment Company in 1899, and another portion was
leased to Kewanee Manufacturing through 1909. A portion of the property was subsequently deeded to
Rudolph Chillington (1912), Chillington Manufacturing Company (1914), and Mallinckrodt Chemical
Works (1939). Another portion of the property was deeded to the Mallinckrodt Chemical Works in 1918,

Prior to 1940, Mallinckredt produced inorganic chemicals such as salts or oxides of iron and mercury.
During the 1940s, Mallinckrodt participated in the Manhattan Project under contract with the U.S.
Government for the testing of uranium trioxide. After World War I, the plant continued to produce
mercury compounds and other inorganic chemicals such as zinc acetate, potassium sulfate, potassium
chioride, ferrous sulfate, ferric chloride, and sodium nitrate. Production of mercury compounds ended
around 1974, when general facility improvements were made including demolition.of the mercury
production equipment and various buildings. The majority of the open areas on the property were paved
at that time.

From the 1940s to approximately 1980, Mallinckrodt also conducted packaging operations (both wet and
dry operations) at the facility for a variety of both organic and inorganic chemicals. Some of the liquid
packaging operations included preparation of bottles of alcohols, acetone, xylenes, benzene and tolucne.
Organic liquids were received by railroad or truck in drums and carboys before packaging in bottles. The
bottled liquids were stored in various warchouses at the facility. Mineral acids and ethers were also
received by railroad for packaging operations. In the late 1970s, most of Mallinckrodt's operations
decreased to the production or packaging of the chemicals noted above as a result of the transfer-of
material handling and sub-division (packaging) operations to a new plant in Kentucky. In the early
1980s, Mallinckrodt's production of chemicals was primarily limited to calcium and zinc stearate
dispersions. All other production operations (packaging of organic and inorganic chemicals) ceased by
1982. Zinc stearate dispersion production ceased in the late 1980s. More fecent operations by M.L
Holdings were limited to the production of calcium stearate dispersions. As previously noted, a remedial
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action was conducted on behalf of M.1. Holdings by Woodward-Clyde Associates during 1993, The
remedial action consisted of excavation of mercury/chromium-impacted soil, building demolition and
asphalt paving as a cap. A deed notice and classification exception area (CEA) was also established for
the western portion of the site.

Former Morris Canal (Site 153)

Historical information and maps indicate that the former Morris Canal was located along the area now
occupied by Route 440 (formerly Route 9W) during the 1800s and early 1900s, and that the canal was
closed during the 1920s and subsequently filled in. Historical maps indicate that a railroad line (Lehigh
Valley Railroad) was also located along the area of the former canal during the early to mid-1900s.
Chromite ore production residue (COPR) was allegedly used as fill for a portion of the former canal.
During 1990, the City of Bayonne excavated a section of the former Morris Canal, installed a sewage
pipeline, and backfilled the excavation with clean fill. Pursuant to a “Release and Agreement” reached
between the City of Bayonne and Allied-Signal, Inc., the City of Bayonne was responsible for the
excavation and disposal of seils containing hazardous substances and/or wastes as part of the sewer line
installation project. The property was paved with asphalt following installation of the sewer line.

2.3 ENVIRONMENTAL SETTING

2.3.1 Regional and Site Geology

Information on regional and Site geology is presented below based on information from the RIR
(TetraTech, 1999) and the ongoing regional groundwater investigation associated with Study Area 7
(HydroQual, 2005; 2007). Relevant reference information and figures are included in Appendix A.

Regional Geology
Jersey City is located within the upper portion of the drainage basin for Newark Bay, and lies within the

glaciated section of the Piedmont Province. The bedrock in most of the region is comprised of Lower
Jurassic to Upper Triassic age sedimentary rock units known as the Newark Supergroup, and was formed
from sediments deposited within a northeast-southwest trending structural basin known as the Newark
Basin. The sedimentary rocks of the Newark Supergroup in New Jersey are composed of reddish-brown
arkosic sandstone, mudstone, siltstone, conglomerate, and dark gray argillite. These sedimentary rock
units have been intruded by igneous rock units (primarily diabase) in the form of sills and dikes, which
now generally form ridges such as the Palisades and the Heights in Jersey City.

The Newark Supergroup has been divided into three formations on the basis of distinctive lithology: (1) a
lower unit identified as the Stockton Formation; (2) a middle unit identified as the Lockatong Formation;
and (3) an upper unit identified as the Brunswick Group. Based on geologic mapping performed across
northern New Jersey, including Study Area 5 (Drake, Jr., et al., 1996), it is anticipated that SA-5 overlies
a contact between the predominantly mudstone units of the Lockatong Formation and the north-northeast
trending diabase dike to the east. Regional mapping also indicates a north-northeast trending, southeast
dipping normal fault lies approximately one-half mile east of the Site. Additional geologic information is
currently being collected as part of the SA-7 investigation.

The beds of the Newark Supergroup generally strike to the northeast in the Hackensack River basin and
dip at approximately 16 degrees to the west-northwest. A prominent set of vertical joints strike N 45° E,
approximately parallel to the strike of the beds, A less prominent set of nearly vertical joints strike north
75 degrees west, sub-parallel to the dip of the bedding {Anderson, 1968). Faults, where present, typically
strike northeastward and are paralle!l to or intersect the strike of the beds at low angies. The bedrock
surface 1s irregular, shaped by pre-glacial and interglacial streams and further modified by glacial scour.
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The bedrock surface is overlain by glacial till/stratified lacustrine deposits, and alluvial/facustrine
deposits laid down by several glacial advances across the area, principally during the Wisconsin glacial
period. The glacial till is generally described as an unsorted mix of sand, gravel, silt and clay ina
continuous layer overlying bedrock, as well as in discontinuous Jenses within the stratified lacustrine
deposits. The lacustrine deposits generally consist of very fine sand, silt and clay with noticeable
layering and varves characteristic of alluvial deposition. The alluvial/lacustrine deposits are typically
characterized as a fine to medium sand with some silt that appear to coarsen to the east.

The various glacial deposits are typically overlain by Holocene age alluvium deposited within the
floodplains of present day streams. Meadow mat, consisting of decaying marsh deposits, is also found in
many low lying areas and much of the region has been artificially filled with matenal of varying
composition in an effort to raise the ground surface above the surrounding surface water features.

Site Geology

Fill Material

The majority of the ground surface at the Site is covered with asphalt pavement (parking lots, roads) or
buildings, which overlie a continuous layer of man-emplaced fill material. The fill ranges in thickness
from approximately 5 to 17 feet, with an average thickness of 10 to 12 feet, and generally consists of silty
sand with miscellaneous construction debris such as gravel, brick, glass, wood, and conerete. Slug test
results for the fill zone indicate generally low permeability on the order of approximately 0.5 feet/day.

Meadow Mat

Meadow mat consists of a highly organic deposit of peat and fine-grained sediments that occurs in a thin
layer in the western portion of the Site. Meadow mat is generally not present beneath the majority of the
Site further east from the former Morris Canal.

Lacustrine Sand ‘

The Lacustrine Sand has generally been described as a fine to medium sand with some silt that directly
underlies the fill material and meadow mat (where present). Occasional discontinuous layers of brown-
gray sand are present near the top of the unit as are fine-grained silt lenses throughout. This unit
correlates to the S-2 Sand identified beneath SA-7. The thickness of this unit generally increases from
east to west and from north to south and is bifurcated beneath SA-7 by a red clay unit. Three (3) slug
tests conducted in the Lacustrine Sand during the RI suggest hydraulic conductivity values on the order
of 0.5 feet/day, whereas eleven slug tests constructed in wells screened within this stratum beneath SA-7
suggest hydraulic conductivity values on the order of 5.0 feet/day.

Glacial Till Lacustrine Deposits

This unit consists of ice contact stratified drift including fine sands with inter-layered seams of silt and
clay. Occasional lenses of coarse sand and gravel have also been observed in this unit. The limited data
available on these deposits suggest hydraulic conductivities on the order of 0.1 fi/day.

Bedrock

The bedrock consists of the Triassic age Lockatong formation of the Newark Supergroup and may be
underlain in the eastern most area by Diabase. The bedding planes dip generally to the northwest at
approximately 15 degrees while the bedrock surface generally slopes to the southwest. The bedrock is
approximately 110 ft below ground surface in the vicinity of the SA-5 (HydroQual, February, 2007).
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2.3.2 Regional and Site Hydrogeology

Regional Hydrogeology
The Site is located in a broad area of low relief near Newark Bay, with expected low groundwater

gradients. Close to the bay, shallow groundwater is influenced by tidal fluctuations, with low-lying and
marshy areas being only slightly above high tide. Regionally, groundwater flow is generally toward the
major water bodies in the area, including the Hackensack River, Passaic River, and Newark Bay. These
major water bodies serve as regional groundwater discharge points and hydrogeologic boundaries. The
size and influence of these water bodies is such that groundwater will not migrate across them, but will

discharge to the rivers and the bay.

The groundwater underlying the Hudson County Chromium Sites can be characterized as a multi-aquifer
systemn. In general, there are two water-bearing zones/systems underlying the study area: (1) a surficial
water-bearing zone within unconsolidated materials consisting of man-deposited fill, glacial drift
(composed of clay, silt, sand, gravel, and boulders), fluvial fine- to medium-grained sand, and (2) the
underlying water-bearing zone within fractured bedrock.

Groundwater in the shallow, unconfined to semi-confined water-bearing zone is recharged through direct
infiltration of precipitation. Groundwater movement within this zone is through pore spaces between
sediment grains. Depths to groundwater vary from less than one foot to 10 feet bgs or more. The
direction of shallow groundwater flow is toward local surface waters that serve as groundwater discharge
points, including small, unnamed drainages, the nearby rivers, and Newark Bay. Close to the rivers and
the bay, shallow groundwater is tidally influenced.

Site Hydregeology
Groundwater beneath the Site occurs within the fill material and underlying lacustrine sand deposits

under unconfined conditions, and within the underlying bedrock under confined or semi-confined
conditions. A layer of meadow mat in the western portion of the Site, separates the fill material from the
underlying natural formations. Where the meadow mat is absent, the two units may be m contact.

Existing data shows that the upper {fili) and deeper (natural) groundwater bearing zones are distinct,
where separated by the meadow mat, Groundwater flow pattern and direction are different in the two
units. Contaminant distribution profiles in the two units are also distinct. Chromium ts the only
contaminant detected in the deeper zone, while a suite of contaminants has been detected in the shallow
zone. The SA-7 investigation has shown that, where the meadow mat is present, chromium has not
migrated vertically from the shallow to the deeper zones. Based on these data, it has been concluded that
contamination in the shallow zone above the meadow mat is associated with chromium-impacted fill,
while contamination in the deeper units is related to historical discharpes at the former Mutual Chemical
facility located south of the Site.

Groundwater flow in the area of the Site has been mapped as part of the comprehensive SA-7
investigation, which has identified four hydrostratigraphic zones as follows:

« Shallow Zone - above the meadow mat and generally in fill material
« Intermmediate Zone -- just below the meadow mat (generally not present beneath SA-5)

- Deep Zone — within the lacustrine deposits just above the glacial till/ice contact deposits
- Upper Bedrock Zone - Just below the top of bedrock
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Regional groundwater contour maps for the Shallow and Deep Zones are presented on figures in
Appendix A. The groundwater contour maps indicate that groundwater flow in the fill material (Shallow
Zone) is generally to the west or northwest and is strongly influenced by near surface features such as the
storm sewer along Route 440. Groundwater flow in the lacustrine deposits (Deep Zone) is similarly to
the west-northwest, with little or no influence from near surface features, thus groundwater flow
continues west and northwest to the Hackensack River. Groundwater flow within the Upper Bedrock
Zone beneath SA-7 is to the northwest, and similar conditions are expected beneath the Site.

As previously indicated, slug test data for the Shallow Zone (Fill) indicate a relatively low permeability
for the fill material of approximately 0.5 feet/day, with an estimated flow velocity of 3 feet/year based on
average gradient of 0.005 and porosity of 30% (TetraTech, 1999). Slug test data for the Deep Zone
(Lacustrine Sand) indicate hydraulic conductivity values on the order of 5.0 feet/day, with an estimated
flow velocity on the order of 18 feet/year based on an average hydraulic gradient of 0.003 and porosity of
30%. Limited data available for the glacial till/ice contact deposits suggest hydraulic conductivities on
the order of 0.1 feet/day.

Based on information from the RIR, there are no public water supply wells located in Hudson County. A
previous file search was conducted during 1999 at the NJIDEP Department of Water Allocation Division
office in Trenton, NJ. Coordinates of the study area were supplied, and microfilm records of wells
within one mile of the study area were obtained. A review of the information indicates that there are no
industrial or public water supply wells down-gradient from the Site.

2.3.3 Site Topography and Surface Water

The ground surface at the Site is relatively flat, bordered by Route 440 to the west and West Side Avenue
to the east. Ground surface elevations range from approximately 8 to 20 feet above mean sea Jevel
(MSL), with the highest elevations on the eastern portion of Site 090 (Baldwin Steel). Historically,
ground surface elevations were approximately 5 to 10 feet lower prior to placement of fill across the area.
The ground surface at Site 090 (Baldwin Steel) is approximately 5 to 10 feet higher than the ground
surface at the Site 184 (M.1. Holdings), indicating a greater amount of fill on Site 090 (Baldwin Steel).
Surface water runoff in the area of the Site is controlled by surface pavement and storm water catch
basins located within the Site property and along surrounding streets.

The Former Morris Canal runs north-south along the western boundary of the Site along Route 440. The
portion of the canal through Jersey City opened in 1836 and was filled with salt water, and this section of
the canal was equipped with tide locks at both ends that prevented the water from flowing out at Jow tide
(http://www jerseycity online comy/morris_canal.htm). The canal was closed and drained in 1924, The
canal was subsequently filled in and no visual evidence of the former canal exists. The majority of the
former canal area is now covered with pavement, and the portion of the former canal next to the Site
contains a sewer line.

No surface waters are present at or adjacent to the Site. The principal water bodies in the vicinity of the
subject Site include the Hackensack River, Passaic River, and Newark Bay. The nearest surface water
body is the Newark Bay, located approximately 4,000 feet to the west. The Site is located within the
Hackensack River basin, which extends northward from Newark Bay into southeastern New York State.
The Hackensack River is used for water supply in the upper reaches of the basin; however, in the vicinity
of the Site, the river is classified as SE-3 (saline estuarine waters) with the following designated uses:

1. Secondary contact recreation;

2. Maintenance and migration of fish populations;
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3. Migration of diadromous fish;
4. Maintenance of wildlife; and
5. Any other reasonable uses

Several municipalities draw water from the river during the summer months, resulting in very little net
flow in the lower reaches of the river during the time periods of water diversion from the river. This
results in poor flushing of the lower reaches (tidal portion) of the river during these time periods.

The Hackensack River is tidally influenced along the reach adjacent to Jersey City. According to
National Oceanic and Atmospheric Administration (NOAA) records, the mean tide level of the
Hackensack River in the area of Jersey City is approximately 2.84 feet above MSL. and the mean tide
range is approximately 5 feet. Water quality in the Hackensack River is affected by industrial discharges
(over 100 permitted discharges into the river) and by the tides. Low dissolved oxygen levels are common
in the river during the summer, and total dissolved solids levels are slightly to moderately saline.

2.4 CURRENT AND FUTURE LAND USE

Currently, Site 090 (Baldwin Steel) is inactive and consists of a vacant fenced lot with the majority of the
ground surface covered with building structures and pavement. Site 184 (M.I. Holdings) consists of a
fenced paved lot with several buildings and small iandscaped areas. As previously indicated, these
properties are proposed to be redeveloped by NICU into a mixed use facility consisting of student housing,
retail, and other residential and educational functions. Preliminary Site plans for the NJCU development
project are included as Figure 2. Demolition activities (including the former Baldwin Steel building) were
performed during 2006. The current estimated Site redevelopment schedule includes construction
beginning during the latter part of 2008,

2.5 PREVIOUS INVESTIGATIONS/REMEDIAL ACTIONS

Previous investigations and remedial actions conducted at Site 090 (Baldwin Steel) and Site 184 (M.
Holdings) prior to the RI are summarized in this section, along with information on Site 153 {(Former
Morris Canal) located along the western boundary of Sites 090 and 184. Rl results based on the findings
from the RIR and RIR Addendum are presented in Section 3.0,

Baldwin Steel (Site 90)

Sampling of surface and subsurface fill material was conducted in March 1989 by Langan Environmental
Services, Inc. (Langan, 1989). In addition to total chromium analysis, qualitative colorimetric analysis
for hexavalent chromium was conducted. A total of nineteen (19) samples were collected over a grid
system around the perimeter of the Baldwin Steel building. Total chromium concentrations ranged from
125 mg/kg to 15,810 mg/kg. Colorimetric responses indicating the potential presence of hexavalent
chromium were noted in all but two of the samples collected. NJDEP conducted a building inspection on
January 12, 1994. As a result of this inspection, the NJDEP concluded that there was no visual evidence
of chromate contamination at the facility.

A contractor for Allied Signal, Inc. completed an Interim Remedial Measure (asphalt cap) at the Baldwin
Steel Site in 1990. Capping of areas of exposed soil was completed during the Interim Remedial
Measure. This remedial measure was completed to prevent direct contact exposures, control potential
fugitive dust emissions, reduce percolation of precipitation, and prevent overland runoff of chromium
containing materials. A contractor for Allied Signal, Inc. also upgraded the asphalt cap by placement and
rolling of additional asphalt along the southern fence line in October 1994,
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M.I. Holdings {Site 184)

Sampling and analysis of soil and groundwater were conducted by AWD Technologies and Woodward-
Clyde Consultants, AWD Technologies installed six (6) monitoring wells at the Site in 1987 (three
shallow and deep clusters) and sampled these wells on three occasions in 1987 and once in 1988. In
addition, three (3) soil samples were collected during the instatlation of these wells. In 1993, Woodward-
Clyde collected surface and subsurface scil samples at 17 locations in the southwestern corner of the
property and subsequently collected eight (8) post-excavation sidewall samples. Woodward-Clyde also
completed one round of monitoring well sampling and analysis in 1993. Total chromium concentrations
were detected in soil samples up to 36,000 mg/kg. Total chromium concentrations were detected in
unfiltered and filtered groundwater samples up to 2.24 mg/l and 2.0 mg/l, respectively.

A remedial action was conducted at the M.1. Holdings Site by Woodward-Clyde in 1993. The remedial
action was conducted to remediate (remove) soil containing mercury. Based on a summary report
prepared by Woodward-Clyde, approximately 900 cubic yards of soil/fill were excavated from three
areas located in the southwestern corner of the property. Excavation depths ranged from two to

three feet. A narrow strip of land along the western boundary of the Site was not remediated. This
portion of the Site was investigated during the RI for soils.

TetraTech, Inc. on behalf of New Jersey City University (NJCU) performed additional RI activities on
the Site during 2004-2006 to address non-chromium contaminants under a Memorandum of Agreement
with the NJDEP. The additional RI activities included geophysical survey, test pit investigation, soil and
groundwater sampling, and baseline ecological evaluation (BEE). The results of these activities were
documented in a Remedial Investigation Report/Remedial Action Work Plan (RIR/RAWP) (TetraTech,
February 2006), which is currently under review by the NJDEP. The recommendations proposed in the
RIR/RAWP include pre-design investigations, investigation of catch basins and sewer lines, investigation
of sub-slab areas following removal of building slabs, and further delineation of chlorinated VOCs (e.g.,
carbon tetrachloride) in groundwater. The recommended remedy includes extension of the existing cap
and deed notice area to cover the entire Site, and maintaining the existing CEA for residual groundwater
contarnination. A figure illustrating the proposed remedial actions is included in Appendix A-5.

Former Morris Canal {Site 153)

The property comprising the Former Morris Canal Site consists of a narrow strip of land along the
shoulder of Route 440 North. The portion of the Former Morris Canal Site located adjacent to Sites 090
(Baldwin Steel) and 184 (MI Holdings) is approximately 700 feet long and 40 feet wide. In 1990, the
City of Bayonne excavated a section of the former Morris Canal, installed a sewage pipeline, and
backfilled the excavation with clean fill. Pursuant to a “Release and Agreement” reached between the
City of Bayonne and Allied-Signal, Inc,, the City of Bayonne was responsible for excavation and disposai
of soils containing hazardous substances and/or wastes as part of the sewer line installation project. The
property was paved with asphalt following installation of the sewer line. Previous investigations on the
portion of the Former Morris Canal Site adjacent to Sites 090/184 were conducted during 1997-1999 and
documented in the RIR dated November 1999. The Rl results are discussed in Section 3.
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3.0 SUMMARY OF REMEDIAL INVESTIGATION RESULTS

3.1 GENERAL OVERVIEW

This section presents a summary of the RI results for Baldwin Steel, M.I. Holdings, and the northern
portion of the Former Morris Canal based on information presented in the RIR and RIR Addendum
(TetraTech, 1999; 2004). A more detailed discussion of the RI data including resuits for other sites
comprising SA-S is presented in the RIR dated November 1999. Additional soil delineation data for
Baldwin Steel and M.1. Holdings is presented in the RIR Addendum dated September 2004. Relevant
data summary tables and figures from the RIR Addendum are included for reference in Appendix A.
Comprehensive soil analytical data for hexavalent chromium (including the extent of soils containing
hexavalent chromium above 20 mg/kg) is presented on Figure 3.

This section also presents resuits of additional R1 activities completed during 2005, as specified in the
March 2005 RTWP Addendum for Shallow Groundwater submitted to the NJDEP. The additional RI
activities were conducted to collect additional data for evaluation of remedial actions for chromium
contaminated fill that may be acting as a potential source of shallow groundwater impacts at the Site, and
included additional soil borings and monitoring wells. Copies of well permits are provided in Appendix B.

3.2 RIWP ADDENDUM FOR SHALLOW GROUNDWATER (2005)

3.2.1 Soil Borings/Sail Sampling

A total of nine (9) soil borings were advanced using hollow-stem auger (HSA) drilling methods and/or
direct-push sampling equipment. The borings included seven (7) locations in the western portion of Site
90 (Baldwin Steel) and two (2) locations on Site 184 (M.I. Holdings), designated as follows:

«  090-SB-001: within area of chromium-impacted soils beneath existing building

= 090-SB-002: within area of chromium-impacted soils in western portion of property

+  090-SB-003: refine horizontal delineation in south-central portion of property

»  090-SB-004: refine horizontal delineation in south-central portion of property

»  090-SB-005: refine horizontal delineation in south-central portion of property

s 090-MW-010: within area of chromium-impacted soils in southwest portion of property

«  090-MW-011: upgradient of existing monitoring well MW-090-E01

«  184-MW-001: upgradient of chremium-impacted fill soils

«  184-MW-002: within area of chromium-impacted soils in northwestern portion of property

Soil borings were advanced to a maximum depth cof approximately 20 feet bgs, and soil samples were
collected using split-spoon samplers. Soil samples were visually inspected for the presence of COPR
(e.g., yellow-green or colored staining or nodules), and field screened for the presence of organic vapors
using a photo-ionization detector (PID). Seil boring logs are included in Appendix C.

Soil samples were collected from three (3) locations (090-SB-003, 004, 005) and submitted for laboratory
analysis for total chromium and hexavalent chromium to provide additional data for delineation beneath
the existing building. Selected soil samples were also submitted for laboratory analysis for Synthetic
Precipitation Leaching Procedure (SPLP), total and hexavalent chromium. Selected samples were also
collected and submitted for grain size analysis. Sample depth intervals for SPLP analysis corresponded
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to depths with elevated hexavalent chromium based on previous soil data. A summary of the soil and
SPLP sample results is presented in Table 1A and grain size analysis results are included in Table 1B.

Laboratory analytical parameters and methods for the soil sampling program included:

SPLP by USEPA Method 1312 with total/hexavalent chromium analysis on the leachate
» Total Chromium by USEPA Method 3050B/6010B
« Hexavalent Chromium by USEPA Method 3060A/7196A
«  Grain Size by ASTM Method D422

Data validation was performed by Validata, LLC of Seattle, WA. Data validation procedures included
validation of all samples analyzed for chromium and hexavalent chromium. Based on the data validation
results, the laboratory analytical data were determined to be acceptable, with minor qualifications. Soil
sample laboratory reports and data validation summary reports are included in Appendix F. Electronic
data deliverables are provided in Appendix M.

All soil sampling locations were surveyed for horizontal coordinates and surface elevations by Keller &
Kirkpatrick of Parsippany, NJ. The horizontal datum was established to within 0.10 foot using the New
Jersey System of Plane Coordinates (NAD 83). Vertical elevations were established to within 0.01 foot
using the North American Vertical Datum (NAVD 88).

3.2.2 Groundwater Investigation

Four (4) shallow monitoring wells were installed during April 2005 to depths ranging from 12 to 16 feet
bgs. The monitoring wells are identified as follows:

»  090-MW-010: within area of chromium-impacted soils in southwest portion of property
»  090-MW-011: perimeter of chromium-impacted area, upgradient of existing well MW-090-E01
+  184-MW-001: upgradient of chromium-impacted soils
184-MW-002: within the area of chromium-impacted soils in the northwest portion of the property

Monitoring wells were installed using HSA drilling methods and constructed of 2-inch diameter schedule
40 PVC well materials, with flush mount protective casing. Following installation, each monitoring well
was developed in accordance with NIDEP requirements to remove drill cuttings and/or formation fines
from the well screen. Monitoring wells were screened across the water table to provide groundwater
quality data for the shallow water-bearing zone (fill). Monitoring well records and construction diagrams
arc provided in Appendix D. A summary of the construction details is provided below.

Monitoring Well Sampling Summary/Construction Details

Menitoring Well ID Well Screen Well Diameter Site Location
. Depth Interval

090-MW-010 16.0° 6.0-16.0° | 2-inch Baldwin Steel (Site 090)
090-MW-011 16.0° 6.0-16.0° 2-inch Baldwin Steel (Site 090)
090-MW-E01 14’ 10-14° 2-inch Baldwin Steel {Site 090)
184-MW-001 12’ 2-12 2-inch MI holdings (Site 184)
184-MW-002 12 2-12° 2-inch MI holdings (Site 184)
90-MW-8A* 18 3-18’ 2-inch Baldwin Siee] (Site 090)

* 90-MW-8A was installed during recent RI activities by NJCU; sampled during second round only (May 31, 2005}
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Two {2) rounds of groundwater sampling were completed during 2005 including one round on April 28,
2005 and a second round on May 31, 2005. Three (3) rounds of groundwater sampling were completed
during 2006 as follows: May 10, 2006, August 10, 2006, and December 13, 2006, Groundwater
monitoring well sampling procedures included low flow purge/sample methods. Field sampling included
water level measurements and the collection of field parameters including pH, temperature, conductivity,
dissolved oxygen (DQ), and reduction-oxidation potential (Redox). Groundwater sampling field data
sheets and groundwater contour map reporting forms are included in Appendix E.

HydroPunch groundwater samples were also collected during soil boring activities from two soil borings
(SB-003 and SB-005) and analyzed for total and hexavalent chromium (unfiltered and filtered) to provide
additional data on shallow groundwater for the southern portion of the Site beneath the existing building.
Groundwater grab sample 090-PZ-001 was collected from 090-SB-003 borehole, and sample 090-PZ-002
was collected from 090-SB-005 borehole. The screened interval at both locations was from 3 to 13 ft bgs.

Groundwater samples were submitted for laboratory analysis for total and hexavalent chromium
(unfiltered and filtered). The first round of sampling also included the following additional water quality
parameters to provide additional data for evaluation of natural attenuation and groundwater treatment
options: pH, alkalinity, calcium, iron, magnesium, ferrous iron, sulfate, and total organic carbon (TOC).
Groundwater sampling results for samples collected during 2005 and 2006 are summarized on Tables 3
and 4, respectively.

Laboratory analytical parameters and methods for groundwater samples included:

= Total Chromium using USEPA Method 6010B

» Hexavalent Chromium USEPA Method 7196A

«  Other Water Quality Parameters: pH (Method 150.1); Alkalinity (Mcthod 310.1); Calcium, Iron and
Magnesium (Method 6010B); Ferrous Iron (Method 3500-Fe), Sulfate (Method 375.4), Sulfide (Method
376.1), Total Organic Carbon (Method 415.1)

The groundwater sampling completed during May 2006 included analysis of additional parameters
including Target Analyte List (TAL}) metals, chlorides, hardness, nitrates, salinity, specific conductance,
sulfides and total dissolved solids (TDS). Data validation was performed by Validata, LLC of Seattle,
WA, Data validation procedures included validation of all samples analyzed for chromium and
hexavalent chromium, and approximately ten (10) percent of samples analyzed for other parameters
following NJDEP standard operating procedures for validation of analytical data. Based on the data
validation results, the laboratory analytical data were determined to be acceptable, with some
qualifications. Two (2) groundwater grab samples (filtered samples) (90-PZ-001F and 90-PZ-002F)
submitted for hexavalent chromium analysis were rejected because the samples exceeded the required
holding time; however total chromium results were acceptable for these locations. Groundwater sample
laboratory reports and data validation summary reports are included in Appendix G. Electronic data
deliverables are provided in Appendix M. Groundwater elevation data are presented in Table 5.
Groundwater contour mapss are included as Figures 4A through 4E. Groundwater contour reporting
forms are contained in Appendix E-2.
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3.3 SOIL INVESTIGATION RESULTS

The Rl soil investigation activities were conducted in several phases, with results summarized below.

3.3.1 Remedial Investigation Report (1999)

The RI soil investigation was conducted in several phases during 1997 to 1999 and reported in the Draft
RIR (Tetra Tech NUS, Nov. 1999). A total of 47 soil borings (up to 8 feet bgs) were completed on the
subject Sites, including 15 borings at Baldwin Steel, 12 borings at M.1. Holdings, and 20 borings within the
Former Morris Canal. Samples were collected from selected depth intervals for submittal for laboratory
analysis for total and hexavalent chromium. Approximately ten percent of the soil samples were also
analyzed for Target Compound List (TCL) volatile organic compounds (VOCs), semi volatile organic
compounds (SVOQCs), and pesticide/polychlorinated biphenyls (PCBs); TAL metals; and total petroleum
hydrocarbons (TPH).

Baldwin Steel (Site 099)

Surface Soil: Chromium (total) was detected in all of the 15 surface soil samples at concentrations
ranging from 26.6 mg/kg to 10,100 mg/kg, with the maximum concentration detected in sample 090-SB-
B02 (0-2 ft) collected in the southeast portion of the Site. Hexavalent chromium was detected in 14 of 15
surface soil samples at concentrations ranging from 7.6 mg/kg to 739 mg/kg, with the maximum
detection in the sample 0-2 ft sample from 090-SB-B08, collected near the southern boundary of the
property. Other constituents detected in surface soil samples included several VOCs (methylene
chloride, toluene, xylenes) at trace concentrations (less than 1 mg/kg), below the NJDEP Soil Cleanup
Criteria (SCC). PAHs and metals were also detected at concentrations below the SCC.

Subsurface Soil: Chromium (total) was detected in all of the 82 subsurface soil samples, with the
maximum concentration (36,800 mg/kg) detected at sample location 090-SB-B08 collected from a depth
interval of 12 to 14 feet bgs near the southemn boundary. Hexavalent chromium was detected in 61 of 82
subsurface soil samples at concentrations ranging from 2.6 mg/kg to 8,210 mg/kg, with maximum
concentration (8,210 mg/kg) in sample 090-SB-E01, collected from a depth interval of 8 to 10 feet bgs in
the western portion of the Site. No other analytes were detected above the NJDEP SCC, with the
exception of arsenic in two samples (samples 690-SB-B02, 2-4 ft bgs: 42 mg/kg and 090-SB-C03 10-12
ft bgs: 39 mg/kg) above the SCC of 20 mg/kg.

ML.L Holdings (Site 184)

Surface Soil: Chromium (total) was detected in zall of the 12 surface soil samples at concentrations
ranging from 13.6 mg/kg to 19,800 mg/kg. Hexavalent chromium was detected in 10 of 12 surface soil
samples at concentrations ranging from 2.7 mg/kg to 368 mg/kg. The maximum detection of total and
hexavalent chromium was in the 0-2 fi sample from 184-SB-A09, located in western part of SA-5.

Subsurface Soil: Chromium (total) was detected in all of the 56 subsurface soil samples at concentrations
ranging from 3.5 mg/kg to 35,000 mg/kg. Hexavalent chromium was detected m 26 of 56 subsurface soil
samples at concentrations ranging from 2.6 mg/kg to 8,080 mg/kg. The maximum concentration of total

and hexavalent chromium was detected at 184-SB-A03, collected from a depth interval of 4 to 6 feet bgs
along the northwest corner of the Site.

Other constituents detected in subsurface soil samples included several VOCs (benzene, chloroform,
methylene chloride, dichlorobenzene, ethylbenzene) at low concentrations (less than 1-2 mg/kg) below
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the SCC. PAHSs and metals were also detected at concentrations below the SCC, with the exception of
copper (Sample 184-SB-A02-0406: 659 mg/kg) detected slightly above the SCC of 600 mg/kg.

Former Morris Canal (Site 153)

A total of 26 borings were installed to characterize the former Morris Canal (Site 153), including five (5)
borings (153-SB-A01 through A05) within the portion of Site 153 next to Baldwin Steel (Site 090) and
M.1. Holdings (Site 184).

Surface Soils: Chromium (total) was detected in all five surface soil sampies at concentrations ranging
from 59.3 mg/kg to 11,200 mg/kg (153-5B-05). Hexavalent chromium was detected in ali five surface
soil samples at concentrations ranging from 5.4 mg/kg to 624 mg/kg. The maximum detection of total
and hexavalent chromium (total) was at sample location 153-SB-A05 (0-2 ft bgs), collected near the
southwest comer of Site 090. Surface soil samples were not analyzed for any other parameters.

Subsurface Soil: Chromium (total) was detected in all of the subsurface soil samples at concentrations
ranging from 9.8 mg/kg to 39,800 mg/kg. Hexavalent chromium was also detected in all of the
subsurface soil samples at concentrations ranging from 2.5 mg/kg to 9,150 mg/kg. The maximum
concentrations of both total and hexavalent chromium were detected in sample 153-SB-A05, collected
from a depth interval of 6-8 ft bgs near the southwest corner of Site 090.

Benzene was detected in sample 153-SB-A03 (1.3 mg/kg; 8-10 ft bgs) slightly above the NJDEP Impact
to Groundwater Soil Cleanup Criteria of 1 mg/kg near the western boundary of Sites 090 and 184.

3.3.2 Remedial Investigation Report Addendum (October 2004)

The RIR Addendum (Tetra Tech NUS, Oct. 2004) presents results of additional soil borings and
sampling conducted during 2003 on the properties subject to redevelopment by NICU, including 34
borings at Site 090 (Baldwin Steel) and 12 borings at Site 184 (M.I. Holdings). Approximately 440
samples were analyzed for total and hexavalent chromium. The report also includes sampling results for
the portion of the Former Morris Canal adjacent to the Baldwin Steel and M.1. Holdings Sites.

Total chromium concentration ranged from 1.9 to 69,600 mg/kg, with the highest concentration detected
at 090-SB-20 (8-10 ft bgs) in the southwestern portion of Site 090 (Baldwin Steel). Hexavalent
chromium concentration ranged from less than 2 mg/kg to 28,400 mg/kg in sample 090-SB-114, which
was collected at a depth of 6 to 8 feet bgs in the southwestern portion of Site 090 (Baldwin Steel).

Three (3) additional borings (184-SB-13, 184-SB-14, and 090-SB-37) were completed by Tetratech in
February 2005 to provide additional data in the eastern portion of the Site. A total of 30 soil samples
were collected and analyzed for total and hexavalent chromium from various depth intevals, and results
indicated that hexavalent chromium was detected above 20 mg/kg in one sample (090-SB-13; 88.4 mg/kg
at 0-2 ft bgs). All other samples contained less than 20 mg/kg of hexavalent chromium.

The RI soil data indicate that the horizontal and vertical extent of hexavalent chromium above the
NIDEP soil cleanup criteria of 20 mg/kg was delineated (Figure 3). The portion of the proposed
redevelopment area impacted by hexavalent chromium concentrations is along the western and
southwestern boundaries (estimated at approximately 4.5 acres). The impacted area is bounded by the
Baldwin Steel (Site 090) boundary to the south (adjacent Site 117 has already been capped by
Honeywell), the Morris Canal Site to the west (where RI efforts are ongoing), and clean borings (no
exceedances of 20 mg/kg) to the north and east within the Baldwin Steel and M 1. Holdings property
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boundaries. Hexavalent chromium concentrations slightly above 20 mg/kg were detected in shallow soils
beneath existing pavement at a few isolated locations outside the main chromivm-impacted fill area.

Hexavalent chromium results exceeding the NJDEP soil cleanup criteria are indicated on Figure 3. The
RIR and RIR Addendum text and tables with soil sample results for total and hexavalent chromium are
included in Appendix A for reference.

3.3.3 RIWP Addendum for Shallow Groundwater (April/May 2005)

Soil samples were collected from three (3) locations (090-SB-003, 090-SB-004, 090-SB-005) to provide
additional data for horizontal delineation in the southern portion of Site 090 beneath the existing building
(as indicated on Table 1 and Figure 3). Total chromium concentrations ranged from 4.1 mg/kg to 555
mg/kg, with the maximum concentration of total chromium detected in sample 090-SB-003 (12-14 feet
bgs). Total chromium did not exceed the NJDEP SCC of 120,000 mg/kg for trivalent chromium.
Hexavalent chromium concentrations were less than 20 mg/kg, with the exception of one sample: 090-
SB-003 (91.3 mg/kg at 12-14 ft bgs). Grain size analysis was performed on samples obtained from
locations 090-8SB-001, 090-SB-002, 090-SB-003, 090-MW-010, 090-MW-011 and 184-MW-002. A
majority of the samples were described as a fine to medium sand (Table 1B).

3.3.4 Additional Soil Delineation (November 2006)

Additional soil sampling was performed during November 2006 to provide further soil delineation under
proposed building footprints (Buildings 5 and 7) in the southwest portion of the Site, and to evaluate soil
pH data with respect to sources of chromium irmpacts (i.e. COPR fill versus dichromate sources). Sotl
samples were collected at 2-foot intervals from 14 sampling locations {090-SB-006 through 090-SB-019)
to the top of the peat stratum (maximum 16 feet bgs). Results are summarized on Table 2 and Figure 3.
Analytical data packages and electronic data deliverables are contained in Appendices F and M,
respectively. Boring logs are contained in Appendix C.

Analytical results were used to confirm chromium-impacted soils beneath proposed Buildings 5 and 7.
Field observations of COPR-impacted fill and elevated hexavalent chromium results (>1,000 mg/kg)

. were noted at seven locations (090-SB-007, 090-SB-008, 090-SB-015 through 090-SB-019). Hexavalent
chromium concentrations were slightly above 20 mg/kg at four locations (090-SB-009, 090-SB-010, 090-
SB-012, 090-SB-014). The remaining samples did not contain hexavalent concentrations in excess of 20
mg'kg (090-SB-006, 090-5B-011, 090-SB-013).

Soil samples were also analyzed for pH to evaluate the source of hexavalent chromium. High pH values
(>11) were detected in samples with hexavalent chromium levels above 1,000 mg/kg and field

observations of COPR-impacted fill. Samples containing low levels of hexavalent chromium above 20
mg/kg showed relatively neutral pH results.
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3.4 GROUNDWATER INVESTIGATION RESULTS

Groundwater investigations at the Site were conducted in several phases during the previous RI for SA-5,
the supplemental RI activities conducted during 2005-2006, and as part of the regional groundwater
investigation under the oversight of a court-appointed Special Master for Study Area 7.

3.4.1 Remedial Investigation Resuilts (November 1999)

Previous groundwater investigations included sampling of monitoring wells installed within SA-5 as part
of the R, the SA-7 investigation, and other investigations completed on behalf of the property owner
{NJCU). The RI activities for SA-5 included installation of 16 monitoring wells, including two (2) wells
at Baldwin Steel (Site 090) and three (3) wells at M.1. Holdings (Site 184). Groundwater investigation
results are summarized in this section, with reference information provided in Appendix A. A summary
overview of previous groundwater investigation results by COC is provided below:

VOCs/SVOCs

Five (5) monitoring wells were sampled for VOCs and SVOCs as part of an investigation on Site 184
(M1 Holdings) during September 1992 and March 1993. The following VOCs were detected above the
GWQS in MW-3B: benzene (88-230 ug/L), xylene (200-220 ug/L), trichloroethylene (640-5,200 ug/L),
1,2-dichloroethenes (total) (330-560 ug/L), and vinyl chloride (13-24 ug/L). The lower concentrations
were detected during the March 1993 sampling round, indicating declining concentrations. No SVOCs
were detected above the GWQS. MW.-3B, formerly located near the western boundary of M.1. Holdings
(Site 184), was screened from approximately 35 ft to 45 ft bgs, at the base of the Lacustrine Sand.

Inorganics
The majority of groundwater sampling completed within SA-5 has been for inorganics. Sampling

completed as part of the SA-5 and SA-7 regional groundwater investigations primarily focused on
chromium and major cation/anions with some additional analyses for several anions/cations and
miscellaneous parameters. Work completed on the Site 184 (M.1. Holdings) focused on mercury but also
included chromium and other Priority Pollutant List metals.

Chromium (total and hexavalent) was the most frequently detected metal with reported concentrations
above the GWQS in both filtered and unfiltered samples. Other metals reported above the GWQS in
filtered samples collected from Site 184 (MI Holdings) included cadmium (well MW-2B}, mercury (well
MW-2A) and thallium (well MW-3B). Arsenic, lead, mercury, and thallium were also reported above the
GWQS in groundwater samples collected from HydroPunch borings on Site 90 (Baldwin Steel).
Additionally, the following inorganics were occasionally detected in groundwater above the GWQS
during the RI: aluminum, iron, sodium, ammonia, sulfate, chloride and total dissolved solids (TDS).
Groundwater samples collected using low-flow sampling techniques typically have lower metals
concentrations than either HydroPunch samples or samples collected using conventional sampling
techniques, which were likely used during the 1992 and 1993 sampling rounds.

Groundwater data collected during previous investigations associated with SA-5 indicate that
groundwater impacts at Site 090 (Baldwin Steel) and Site 184 (M.1. Holdings) include total and
hexavalent chromium above the GWQS. Chromium concentrations above the GWQS are present within
the Shallow Zone (contained within the fill material) beneath most of Site 117 (Ryerson Steel/Home
Depot) and Site 153 (Morris Canal) adjacent to Route 440. As previously indicated, a thin layer of
meadow mat is present in the western portion of SA-5, and a downward hydraulic gradient was identified
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between the fill material and the underlying lacustrine deposits. Where the meadow mat is not present,
the shallow and deep zones are in hydraulic communication.

3.4.2 Report on Groundwater for Study Area 5 (October 2004)

HydroQual, Inc. prepared a draft report during October 2004 focusing on groundwater conditions at SA-5
to support the development of a RASR/RAWP for Baldwin Steel (Site 090) and M.I. Holdings (Site 184).
The report indicated that groundwater flow direction in the Shallow Zone at SA-5 is generally toward the
west and north, and is influenced by near surface features including storm sewers along Route 440.

Hexavalent chromjum concentrations detected in the shallow groundwater zone were generally below the
GWQS (70 ug/L) in the majority of monitoring wells at Sites 90 and 184 within SA-5. Groundwater
sample results for monitoring well 090-MW-EO1 (located in the western portion of the Site near Route
440) indicated total and filtered hexavalent chromium concentrations of 770 ug/L and 583 ug/L,
respectively. The report also contains results of groundwater grab (HydroPunch) samples collected by
others, indicating elevated chromium concentrations in the southwest portion of the property.

Vertical aquifer screening sample results obtained during installation of deep monitoring wells (090-
MW-090, 90-MW-7BR) located in the southwestern portion of the Site indicate that hexavalent
chromium was detected in 090-MW-090 above the GWQS (70 ug/L) near the bottom of the fill vnit (12-
14 feet bgs) and at various depths greater than 25 feet bgs, with the highest concentrations detected at
depths below 60 feet bgs. There were no detections in the interval between the bottom of the fill and the
deeper natural deposits. Vertical screening results for 090-MW-7BR indicate that hexavalent chremium
concentrations above the GWQS were limited to samples collected from depths below 25 feet bgs. The
vertical aquifer screening results indicate that the chromium levels detected in the deep groundwater zone
are several orders of magnitude greater than the Shallow Zone. The groundwater data indicate that the
highest hexavalent chromium concentrations in the shallow groundwater zone have been detected at SA-
7 (Sites 87 and 115) on the opposite (west) side of Route 440, and other nearby Sites associated with SA-
5 (Sites 117 and 153) south of the subject Site.

3.4.3 Deep Overburden Groundwater Report for Study Area 7 (February 2007)

As part of the Regional Groundwater study for SA-7, HydroQual, Inc. on behalf of Honeywell prepared a
Final Groundwater Investigation Report dated February 2, 2007 to describe the hydrogeology of the deep
overburden deposits in the vicinity of Study Areas 5, 6, and 7, and to characterize the deep overburden
groundwater chromium plume (HydroQual, 2007). This study included both the landward portion of the
plume and the portion that extends beneath the Hackensack River. The term “deep overburden” refers to
the deposits between the meadow mat and the bedrock surface. Groundwater occurs within the fill
material above the meadow mat under unconfined conditions, and within the lacustrine sand and bedrock
under semi-confined and confined conditions, respectively. The report indicates that groundwater flow
in the intermediate zone below the meadow mat is toward the Hackensack River. Groundwater flow in
the deep zone is to the west-northwest beneath SA-S, but then turns to the north-northwest beneath SA-7
and SA-6 North. A coarse-grained sand deposit (beneath the eastern portion of SA-7) and the low
permeability red clay (beneath the western portion of SA-7) centrol groundwater flow in the deep zomne.

Two independent chromium plumes have been identified; one in the fill and shallow overburden above
the meadow mat, and one in the deep overburden. Chromium in the shallow overburden pilume is a result

of groundwater in direct contact with COPR, and COPR-impacted soil, and 1s unrelated to the deep
plume, which has its origin at the former Mutual Chemical Company production facility east of Route
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440 (Site 117; current location of the Home Depot facility). The report indicates that the source of the
deep plume is from the historic vertica] migration of chromium through the lacustrine sands into the deep
overburden, The deep plume then travels through the deep, highly permeable, coarse-grained sand layer
where it travels horizontally to the north-northwest where it moves back up through the lacustrine sands
ultimately discharging to the Hackensack River.

In contrast to the COPR-related sources of the shallow plume, the deep overburden plume was likely
caused by historic releases of chromate solutions from the various processes at the former Mutual
Chemical Company production plant. Based on the historical information provided in the Final
Groundwater Investigation Report, the most likely location of process-related discharges is in the vicinity
of Building F, in the northwest corner of the former plant, where the “wet” operations took place. The
vertical profile of hexavalent chromium concentrations in pore water adjacent to the wet operations area
supports the conceptual model of process-related discharges. Pore water quality data collected from
borings 090-MW-07, 117-MW-I4, and 090-MW-07BR located within close proximity to the wet
operations indicate that hexavalent chromium is present throughout the entire vertical column from the
Shallow Zone to the top of bedrock. Concentrations range from a low of 1.5 mg/L to a high of 6,920
mg/L. This was the only location within the project area in which such a vertical continuum was
identified. The highest concentrations noted in these borings are at a depth of approximately 65 feet and
in contact with the S-3 Sand. The fact that the Shallow and Intermediate Zones in this source area
continue to exhibit hexavalent chromium in concentrations in excess of 10 ppm, indicates that residue
from past housekeeping practices may still be present in the subsurface. Although a relatively thin layer
of COPR-like material was identified in boring 117-MW-I4, it is unlikely that this small volume could be
solely responsible for the persistence of these elevated concentrations decades after plant operations have
ceased. It is more likely that some form of solid-phase residual of the historical sodium chromate
discharges is present within the fill and/or underlying lacustrine deposits.

Hexavalent chromium was detected in the deep overburden at concentrations greater than 1,000 mg/L in
three wells: 090-MW-09 had 2,460 mg/L in the unfiltered sample collected in April 2004; 117-MW-14
had 6,920 mg/L in the unfiltered sample collected in December 2006; and 115-MW-19 had 2,250 mg/L
in filtered sample collected in September 2004. These wells are located within the Site property,
adjacent to the Site property, and approximately 400 feet west of the Site, respectively. Vertical aquifer
sampling results indicate that the chromium levels detected in the deep groundwater zone are several
orders of magnitude greater than the Shallow Zone. Vertical aquifer sampling results and relevant
figures from the regional investigation illustrating the regional extent of chromium impacts and vertical
gradients are included in Appendix A.

Hexavalent chromium was also detected beneath the riverbed sediments at concentrations ranging from
0.732 mg/L to 218 mg/L. The report indicates that the plume is believed to have attained a largely
steady-state position beneath the river with ongoing discharge upward through the relatively thin
sediments in a topographic depression area beneath the river, with little or no further lateral migration of
the plume. Hexavalent chromium was not detected above the detection limit of 5 ug/l in any of the 26
pore water sample locations beneath the river. (HydroQual, Inc., 2007).

HydroQual conducted an evaluation of deep overburden groundwater remedial alternatives to address
chromium contamination, as presented in the Deep Overburden Groundwater Remedial Alternatives
(DORAA) Report (HydroQual, Inc., 2006). The evaluation included a recommendation that Alternative
No. 3, consisting of a groundwater pump/treat system that captures the entire deep overburden
groundwater plume, be implemented. Alternative No. 3 includes pumping of an extraction well, located
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adjacent to the Hackensack River, with piping to and treatment at the existing SA-7 wastewater treatment
plant. A Court Order dated 10/6/06 approved the DORAA Report and the selection of Alternative No. 3.

3.4.4 RIWP Addendum for Shallow Groundwater (April/May 2005)

Groundwater sample results for two rounds of sampling performed during 2005 (April and May) are
indicated on Table 3 and Figure 5. Monitoring wells sampled include 090-MW-E01, MW-050-010,
090-MW-011, 184-MW-001, 184-MW-002 and 090-MW-8A. Groundwater field parameter
measurements are indicated on the groundwater sampling field data sheets in Appendix E. Groundwater
elevation data are presented in Table 5.  Groundwater contours are included as Figures 4A and 4B.

Total chromium was detected in the following monitoring wells above the GWQS (70 ug/L) with maximum
concentrations shown in parenthesis: 090-MW-E01 (117 ug/L); 090-MW-010 (5,280 ug/L); 184-MW-002
(245 ug/L) and 090-MW-8A (514 ug/L). Elevated total chromium concentrations were also detected in
groundwater grab samples 090-PZ-001 (7,220 ug/L) and 090-PZ-002 (2,640 ug/L). Groundwater grab
sample 090-PZ-001 was collected from 090-SB-003 borchole, and sample 090-PZ-002 was collected from
090-SB-005 borehole. The screened interval at both locations was from 3 to 13 ft bgs. These results are
likely biased high due to the groundwater grab sampling method. Hexavalent chromium was detected
above the GWQS in two wells as follows: 090-MW-010 (5,220 ug/L) and 90-MW-8A (497 ug/L). Both of
these wells are located within the area of chromium-impacted soils in the southwest portion of the Site.
Field measurements indicate that elevated pH levels were detected at 090-MW-010 (pH > 12), whereas
neutra] pH conditions were detected at other wells including 090-MW-8A (pH of 6.44). Groundwater field
data indicate relatively neutral pH values (ranging between pH 6 to 9), with the exception of 0950-MW-010
- in the southwest portion of the Site.

Groundwater sampling included other water quality parameters (sclected metals, alkalinity, ferrous iron,
sulfate, TOC) and field measurements (DO, oxidation-reduction potential [ORP]) to provide additional
data for evaluation of natural attenuation and potential groundwater treatment options. Alkalinity values
ranged from 46 mg/l to 789 mg/l, with the highest alkalinity values detected in184-MW-002 and 090-
MW-010. Ferrous iron, sulfate, and TOC values ranged from 0.15 to 0.24 mg/l; 3.8 to 45.5 mg/l; and 2.5
to 20 mg/], respectively. DO results ranging between | to 10 mg/l were detected in the majority of
monitoring wells, with the exception of 090-MW-010 and 090-MW-011 which had DO values below 1
mg/kg or non-detect. ORP results indicated negative values in the majority of wells, with the lowest
values detected in 090-MW-010. Data for 090-MW-010 include a lack of DO along with negative ORP
values, indicating anaerobic reducing conditions where the highest chromium concentrations were
detected in the southwest portion of the Site. The results indicate subsurface conditions favorable

for chromium reduction (Cr’® to Cr™) in groundwater beneath the Site.

3.4.5 Additional Shallow Groundwater Sampling (May/August/December 2006)

Groundwater sample results for sampling performed during May, August and December 2006 are
indicated on Table 4 and Figure 5. Monitoring wells sampled include 090-MW-010, 090-MW-11, 090-
MW-8A, 090-MW-EO1, 184-MW-001, 184-MW-002. Monitoring well 090-MW-8A was not sampled in
August 2006 as it could not be located following building demolition activities. Groundwater field
parameter measurements are indicated on the groundwater sampling field data sheets in Appendix E.
Groundwater contour maps are included as Figures 4C through 4E.

Total chromium was detected in the following monitoring wells above the GWQS (70 ug/L) with
maximum concentrations shown in parenthesis: 090-MW-010 (3,500 ug/L), 090-MW-8A (380 ug/L)), and
184-MW-002 (222 ug/L). Hexavalent chromium was detected above the chromium GWQS (70 ug/l} in
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90-MW-8A (345 ug/L), and below the GWQS in 090-MW-010 (64 ug/L). These wells are located within
the area of chromium-impacted soils in the southwest portion of the Site. The most recent round of
sampling (December 2006) indicates hexavalent chromium detected in only one well: 90-MW-8A (332
ug/L). Laboratory analysis shows elevated pH levels at 090-MW-010 (pH 12.08), whereas near neutral
pH conditions were detected at the remaining wells. Groundwater field data also indicate relatively
neutral pH values (ranging between pH 6 to 9), with the exception of 090-MW-010 in the southwest
portion of the Site.

Groundwater sampling included other water quality parameters (TAL metals, natural attenuation
parameters) to provide additional data for evaluation of natural attenuation and potential groundwater
treatment options. Alkalinity values ranged from 23 mg/l to 784 mg/l, with the highest alkalinity values
detected in 184-MW-002. Ferrous iron, sulfate, and TOC values ranged from <0.1 to 4.9 mg/l; <5 t0 328
mg/l; and 1.6 to 47.2 mg/], respectively. Sulfide results ranged from <1 to 32.4 mg/L. DO results ranged
between 0 and 6 mg/l, with DO not detected in 090-MW-010, 090-MW-011, 184-MW-001, and 184-
MW-002. ORP results indicated negative values in the majority of wells, with the lowest values
detected in 090-MW-010. Monitoring wells 090-MW-8A and 090-MW-011 (located outside the zone of
highest hexavalent soil impact) show positive ORP values. Data for 090-MW-010 include a lack of DO
along with negative ORP values, indicating anaerobic reducing conditions where the highest chromium
concentrations were detected in the southwest portion of the Site. The results indicate subsurface
conditions favorable for chromium reduction (Cr*® to Cr*) in groundwater beneath the Site.

Other metals detected above the GWQS included aluminum, arsenic, iron, lead, manganese, mercury, and
sodium. The greatest number of metals above the GWQS were detected in 090-MW-010, including
aluminum (2,920 ug/L), arsenic (58.7 ug/L), iron (12,000 ug/L), lead (80.7 ug/L), mercury (28.8 ug/L),
and sodium (292,000 ug/L}. Elevated mercury (22.6 ug/L) was also detected above the GWQS in 184-
MW-001. TDS and chioride concentrations ranged from 220 to 1,140 mg/l and 18 to 109 mg/l,
respectively.

3.5 STUDY AREA 7 - SOURCE AREA TREATABILITY STUDIES

Honeywell has conducted a treatability assessment of source area material on the Home Depot site (see
Appendix N). Laboratory tests were conducted on soil obtained within the footprint of the former
Mutual Chemical Company facility (source of Study Area 7 deep overburden groundwater
contamination) to provide a direct measure of the leachability of soil-associated hexavalent chromium
(Cr(VD)) and to assess the performance of an abiotic reductant for Cr {(VI). The major objectives of this
study were to (i) use kinetic leaching tests to determine the leaching characteristics of Cr(VI) from
representative soil samples from within the source area defined by the prior wet operations on SA-5, (ii)
evaluate possible Cr(VI)-mineral and/or chemical mechanisms that may be responsible for Cr(VI)
retention in the soil, and (iii) evaluate the reductant dosing requirements for reduction of Cr(VI).

A full description of the studies, including the field collection, laboratory methodology and analyses, and
results is presented in Appendix N (Treatability Study - Source Area Study Area 7, HydroQual Inc.) The
results of the studies are briefly summarized as follows:

» At hydraulic gradients ranging from approximately 14 to over 70, multiple pore volume exchanges
(up to 40 or more) were required to sufficiently leach Cr(VI) so that effluent concentrations were
below the New Jersey groundwater quality criterion of 70 ppb.

= The large number of pore volume exchanges, both within fine sand samples as well as silty clay
samples, indicates that Cr(VI) is not leached within the typical 3-5 pore volume exchanges expected
if only dissolved phase chromium were present and readily leachable from the pore spaces.
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» The leaching curve response (i.e., a slow, relatively steady decline) could be indicative of diffusion
of Cr(V]) from within the sample, which could be accounted for by the presence of Cr(VI) in
micropores, or a combination of diffusion, sorbed material, and solid phase material.

= The fill sample that appeared to exhibit visual evidence of solid phase chromium at the time it was
collected, did not contain COPR, but did contain a chromite phase (trivalent chromium} indicating
that the formation of solid phase material did indeed occur. Apart from this conclusion, chromium
was detected in three of the five samples tested.

«  The addition of calcium polysulfide at two times the stoichiometric ratio based on total extractable
Cr(VI) by alkaline digestion resulted in concentrations of Cr(VI) in effluent samples below the
GWQS without indication of a return to higher levels for the sample tested with more than one dose
(i.c., fine sand sample). Calcium polysulfide dose ratios for treatment should range from two to three
times the stoichiometric ratio, based on the overall results of the testing.

3.6 CONCLUSIONS AND RECOMMENDATIONS

Soil Investigation

» The RI included over 80 borings and analysis of over 700 samples for total and hexavalent chromium
on Site 090 (Baldwin Steel), Site 184 (M.I. Holdings), and the northern portion of Site 153 (Former
Morris Canal) next to Sites 090 and 184 during the RI. The horizontal and vertical extent of
hexavalent chromium above the NJDEP Soil Cleanup Criteria has been characterized and delineated.

» The portion of the Site and proposed redevelopment area impacted by hexavalent chromium
concentrations greater than the NJDEP soil criteria (20 mg/kg per the NJIDEP chromium policy) is
along the western and southern boundaries of the Site (estimated at approximately 4.5 acres). The
impacted area is bounded by the Site 090 (Baldwin Steel) boundary to the south (adjacent Site 117 to
the south has already been capped by Honeywell), Site 153 (Former Morris Canal) boundary to the
west (where additional RI efforts are ongoing), and clean borings (no exceedances of 20 mg/kg) to
the north and east within Site 090 (Baldwin Steel) and Site 184 (M.1. Holdings). Hexavalent
chromium concentrations slightly above 20 mg/kg were detected in shallow soils beneath existing
pavement at a few isolated locations outside the main chromium-impacted fill area.

= A one to two foot thick layer of meadow mat (peat) is present in the western portion of the Site. The
highest hexavalent chromium concentrations occur in saturated fill material above the meadow mat,
at depths between approximately 6 to 14 feet bgs. Rl results indicate good correlation between field
observations of possible COPR impacted soils and laboratory data indicating elevated hexavalent
chromium concentrations. Field observations of possible COPR and/or COPR contaminated fill were
noted in some of the borings as relatively thin layers (e.g., yellow-green colored streaks or nodules)
mainly at the bottom of the fill. Typically, the hexavalent chromium concentrations are one to two
orders of magnitude less in the underlying samples collected from (and below) the meadow mat,
which appears to be acting as a confining layer that prevents downward migration of hexavalent
chromium into the deeper groundwater zone.

» SPLP data for soil samples collected at SA-5 is limited and indicates high variability and uncertainty
with respect to correlation of hexavalent chromium concentrations in soils with SPLP leachate
results. The high variability of the SPLP results indicates that the SPLP test cannot be used to
predict groundwater impacts at this Site. Groundwater data provides more conclusive evidence
regarding actual source impact to groundwater.
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Groundwater Investigation

* Two independent chromium contamination plumes have been identified in groundwater; one in the
shallow fill and overburden zone above the meadow mat (where present) and one in the deep
overburden zone. Vertical aquifer sampling data indicate that the chromium levels in the deep
overburden groundwater zone (below the meadow mat} are several orders of magnitude greater than
the Shatlow Zone, indicating that shallow groundwater conditions at the Site are not a source of the
groundwater contamination present in the deep overburden zone.

» Total and hexavalent chromium concentrations in groundwater within the Shallow Zone beneath the
majority of the Site are below the GWQS or not detected. Elevated chromium concentrations above
the GWQS of 70 ug/L were detected in the southwest portion of the Site {090-MW-010, 090-MW-
8A) and the northwest corner of the Site (184-MW-002). The presence of elevated hexavalent
chromium in the Shallow Zone groundwater is associated with chromium-impacted fill soils,
particularly in areas with high pH levels (e.g., 090-MW-010; pH >10).

* Total and hexavalent chromium concentrations detected in the Shallow Zone were lower during 2006
as compared to data collected during 2005. Groundwater sample results for 090-MW-010 indicate
that total chromium levels decreased from 5,200 ug/L (May 2005) to 3,500 ug/L (December 2006),
and hexavalent chromium levels decreased from 5,170 ug/L (May 2005) to 64 ug/L (May 2006) to
non-detect (December 2006). In 090-MW-8A, total and hexavalent chromium concentrations
decreased from 514 ug/l and 496 ug/l (May 2005), respectively, to 356 ug/l and 332 ug/l (December
2006), respectively. In 184-MW-002, total chromium levels decreased from 180 ug/l (May 2005) to
83 ug/L (December 2006). Hexavalent chromium results during 2006 were non-detect or below the
GWQS in all monitoring wells, with the exception of 090-MW-8A. The presence of elevated
hexavalent chromium in 90-MW-8A with neutral pH conditions indicates that hexavalent chromium
at this location may be associated with dichromate rather than COPR-impacted fill.

= Groundwater results indicating initial elevated total and hexavalent chromium concentrations may be
associated, at least in part, with suspension/dissolution of contaminants from physical disturbance of
chromium-impacted fill during well installation. This pattermn of initial elevated concentrations near
the time of well installation followed by substantially lower concentrations has been observed at
other chromium-impacted fill sites.

= The regional groundwater investigation for SA-7 indicates that elevated chromium is present in the
Deep Overburden Zone near the boundaries of Site 117 (Ryerson Steel), Site 153(Former Morris
Canal) and Site 90 (Baldwin Steel), and extends west of Route 440 in the area of SA-6 and SA-7.
The source of the deep groundwater plume is believed to be from past operations at the former
preduction plant (Site 117; Ryerson Steel; currently occupied by Home Depot), likely associated
with historical discharges or spills of materials used at the plant {e.g., sodium dichromate) and
vertical migration of chromium through the lacustrine sands into the deep overburden where it mixes
with groundwater moving through the deep, more permeable, coarse-grained sand layer.

*  QOther constituents detected in groundwater above the GWQS during the most recent sampling
completed during 2006 included aluminum, arsenic, iron, lead, manganese, mercury, and sodium.

»  QOther constituents detected in groundwater above the GWQS in connection with investigations by
others include VOCs (benzene, xylene, TCE, DCE, vinyl chloride) and metals (cadmium, mercury,
thallium) at Site 184 (MI Holdings).
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«  Groundwater measurements indicate strong reducing conditions, as evidenced by lack of dissolved
oxygen and negative ORP values. These conditions favor the natural reduction of Cr®to Cr'.

« Rl data for the Site and nearby sites within Study Areas 5, 6 and 7 include groundwater results for
chloride and TDS. Over 300 chloride and TDS sample analyses have been completed over a nine-
year period, with results indicating that groundwater exceeds the GWQS for these compounds on a
regional basis. In some cases, the concentrations exceed the criteria for Class 1B groundwater
designation, suggesting impacts from saline surface water {Newark Bay). The exceedances of the
GWQS (or Class I1IB threshold values) are not bounded by property lines or location of historical
operations, thus they are ubiquitous and regional. The level and extent of the impact varies by
stratigraphic unit and is likely a function of the history and properties of each unit. In the Shallow
Zone (above the meadow mat), impacts are likely related to the filling of the estuarine marshes and
subsequent interconnection of the bay with the fill zone. The intermediate and deep glacial zones
and the bedrock are likely impacted from historic pumping operations. The level and extent are
governed by geologic properties of these units (e.g. permeable zones in the glacial sediments and
fracture zones in the bedrock).

Recommendations

Soil and groundwater impacts have been adequately characterized and delineated, and sufficient data
exist to proceed with remedial action selection to address chromium contaminatien detected in soils and
groundwater at the Site. A Remedial Action Selection Report and Remedial Action Work Plan are
presented in Sections 4 and 5, respectively.
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Permit No.: NJ0027022

Name of Permittee:

Jersey City Sewerage Authority

Effective Date: February 28, 1975

Expiration Date:June 30, 1977

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

PERMIT TO DISCHARGE

In reference to the application received from the above-mentioned
permittee for a permit authorizing the discharge of pollutants in com-
pliance with the provisions of the Federal Water Pollution Control Act,
as amended by the Federal Water Pollution Control Act Amendments of
1972, P. L. 92-500, Octcber 18, 1972 (33 U.S5.C. 881251-1376) (herein-
after referred to as "the Act"),

Jersey City Sewerage Authority
575 State Highway No. 440
Jersey City, New Jersey 07306

(hereinafter referred to as '"the Permittee")

is authorized by the Regional Administrator, Region II, U.S. Environmental
Protection Agency, to discharge from:

Jer ity West Side Sewagk Treatment Plant

NS
and thirteen overflow discharges

to receiving waters named Newark Bay and Hackensack River

in accordance with the following conditions.

BCJ000008
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A. GENERAL CONDLTIONG

A11 discharges authorized herein shall be consistent with the terms
and conditions of this permit. The discharge of any pollutent more

frequently trea, or at a level in cxcess of, that identified ang

authorized by this permit shall constitute a violation of the terms

and conditicns of this permit., CSuch a violatien may result in the
impesition of civil ani/or criminal penalties as provided for in
Section 309 of the Act, Facility modifications, additions, and/or
expansions that increase the plant capacity must be repcrted %o the
peraitiing autherity ani this permit then modified or re-isscel to
reflect such changes. Any anticipated change in the facility discharge,
including eny new significant industrial discharge or significant
charnges in the gquantity or guality of existing industrial iischargss

te the trszatment system that will result in new or increaseid Zischarges

cf pollutents must te reporited to the Hegicnel fdministrater. lodificeticrs

to the permit may then be made to reflect azny necessary changes in
permit conditiens, including any necessary effluent limitaticas for
any pollutants nct identified and limited herein. In no case z2re any
new connections, increased flows, or significant changes in in“luent
cuality permitied that will czuse violation of the effluent liwmitations
specifi=d herein. -

After notlce end opportunity for a newring, this permit mey be nodified,
suspended, or revoked in wnole or in part during its term for cause
including, bul not limited to, the following:

a. violation of any terms or conditions of this permit;

b. obtaining this permit by misrepresentation or fzilure to
dicclose fully all relevant fects; or,

¢c. a chenge in any condition thet requires either a temporary or
permenent redjuction or elimination of the permitted discharge.

llotwithstaniing 2 above, if a toxic effluent standard or prohivition
(incluiing eny schedule of compliznce specified in such effluent
stendard cr prohibition) is established under Section 307{a) of the
fct for a toxlc pollutant which is present in the discharge suthorized
herein and such standerd or prohitition is more stringent then any
linitation upon such pcllutant in this permit, this permit snall te
revised or modified in accordance with the toxic effluent standari

or prohibition and the permittee shall be so notified.

The permittee shall allow the head of the State water vpolluticn
control agency, the Regional Administrater, and/or their authorized
representatives, upon the presentaticn of credentinls:
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a. to enter upon the permittee's premises where an effluent source
is located or in which any records are required to be kept under
the terms and conditions of this permit; -

b. to have access to and copy at reascnable times any fecorqs
required to be kept under the terms and conditions of this
permit;

c. to inspect at reasonable times any monitoring equipment or
monitoring method required in this permit; or,

d. to sample at reasonable times any discharge of pollutants,
e. to inspect the operation of the treatment facilities.

The issuance of this permit does not convey any property rights in
either real or personal property, or any exclusive privileges, nor
does it authorize any injury to private property or any invasion

of personal rights, nor any infringement of Federal, state, or local
laws or regulations; nor does it obviate the necessity of obtaining
State or local assent required by law for the discharge authorized.

This permit does not authorize or approve the construction of any
onshore or offshore physical structures of facilities or the under-
taking of any work in any navigable waters.

Except for data determined to be confidential under Section 308 of
the Act, all monitoring reports reguired by this permit shall be
available for public inspection at the offices of the head of the
State water pollution control agency and the Regional Administrator.
Knowingly making any false statement on any such report may result
in the imposition of criminal penalties as provided for in Section
309 of the Act.

The diversion or bypass of any discharge from the treatment works
by the permittee is prohibited, except: (1) where unavoidable to
prevent loss of 1ife or severe property damage; or (2) where
excessive storm drainage or runoff would damage any facilities
necessary for compliance with the terms and conditions of this
permit. The permittee shall notify the Regional Administrator in

writing within 72 hours of each diversion or bypass in accordance with

the procedure specified above for reporting non-compliance.

Within 30 days after such incident the permittee shall submit to
EPA for approval a plan to prevent recurrence of such incidents.
Normal operation of overflows and bypasses (listed in Section C-1)
should not be reported under the requirements of this condition.
The notification and plan herein reaquired apply only to discharges
resulting from unusual situations such as breakdowns, power fail-
ures, and bypasses occurring during dry weather periods. A sum-
mary description of discharges from bypass points should be sub-
mitted with the permittee's quarterly self-monitoring reports.
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If for any reason the permittee does not comply with or will be

unable to comply with any effluent limitation specified in this permit,
or should any unusual or extrordinary discharge of wastes occur from
the facilities herein permitted, the permittee shall immediately
notify the Regional Administrator and appropriate State agency by
telephone and provide the same authorities with the following infor-
mation in writing within five days of such notification:

a. A description of the non-complying discharge including its
impact upon the receiving waters.

b. Cause of non-compliance.

c. Anticipated time the condition of non-compliance is expected
to continue, or if such condition has been corrected, the
duration of the period of non-compliance.

d. Steps taken by the permittee reduce and eliminate the non-
complying discharge,

e. Steps to be taken by the permittee to prevent recurrence of
the condition of non-compliance.

Permittee shall take all reasonable steps to minimize any adverse
impact to navigable waters resulting from non-compliance with any
effluent Timitation specified in this permit. The permittee will
also provide accelerted or additional monitoring as necessary to

determine the nature and impact of the non-complying discharge.

Except as provided in permit condition 8 on bypassing, nothing in
this permit shall be construed to relieve the permittee from civil
or criminal penalties for non-complying discharge.

Nothing in this permit shall be construed to preciude the institution
of any legal action nor relieve the permittee from any responsibilities,
1iabilities, or penalties established pursuant to any applicable

State law or regulation under authority preserved by Section 510

of the Act.

In the event of any change in control or ownership of facilities
from which the authorized discharges emanate, the permittee shall
notify the succeeding owner or controller of the existence of this
permit by letter, a copy of which shall be forwarded to the Regional
Administrator and the State water pollution control agency.

The provisions of this permit are severable, and if any provision

of this permit, or the application of any provision of this permit

to any circumstance, is held invalid, the application of such provision
to other circumstances, and the remainder of this permit, shall not

be effected thereby.
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The permittee shall providé notice to the Regionel Administrator
of the following:

a. Any new introduction of collutents into such treaiment works
from a source which would be a new source 2s delined in secticn
306 of the Act if such source were discharging pcllutants;

b. A&ny new introduction of pollutants which exceceds 10,000
gallons on any 1 day into guch trestmens works from a source
vhich would te subject to section 301 cf the Act if such
source were discharging pollutants; and,

¢. Any substantial change in velume or character of pollutants
teing introduced into sueh treaimen® works by a source intro-
ducing pollutants inte such werks at the time o issuance of
the permit.

Such notice shall iaclude infermeticn cn the quality and guantity
of effluent to be introduced inte such treatment works; and an
anticipated impact of such change in the quantitiy or quality of

effiuent to be discharged frcm such publicly cwned freatment werks.

The permittee shall reguire any industriel user ol such treatmens
works to comply with the recuirements of section 204(b), 307, ani
303 of the Act. Any industrizl user subject to the requirements of
gecticn 207 of the et shall be reouired oy the permitiee to prepare
and tronsmit to the Regilonol Administrator pericdic notice (cver
intervals not to exceed 9 months) of progress btoward full compliance
with secticn 307 reguirenents.

Trne perwittee shall require zny industrial user of siorm sewers 1o
comply with the recuirement c¢f section 303 of the Act.
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B. REQUIRED EFFLUENT LIMITATIONS AND MONITORING
AND OPERATIONAL REQUIREMENTS

Required Effluent Limitations

During the period beginning on the effective date of this permit
and lasting until the expiration date of this permit, discharges
shall be limited and monitored by the permittee as specified
below:

a.

A substantially complete removal of settleable solids shall
be achieved.

The chlorination facilities shall be operated continuously,
year round. A chlorine residual of nor less than 0.5 mg/1
shall be maintained in the effluent at all times.

Ses Table I .

Except as specifically authorized in this permit, the
permittee shall not discharge floating solids or visible
foam.

The effluent values for pH shall remain within the limits
of 6.0 to 4.0.

The 30-day average quantity of effluent discharged from the
wastewater treatment facility shall not exceed 36.0 millien
gallons per day (mgd).
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A1l waste collection, control, treatment and disposal facilities
shall be operated in a manner consistent with the following:

a. At all times, all facilities shall be operated as efficiently
es possible and in a manner which will minimize upsets and
discharges of excessive pollutants,

b, The permittee shall provide an adequate operating staff
which is duly qualified to carry out the operation, maintenance
and testing functions required to insure compliance with
the conditions of this permit.

c. Maintenance of treatnment facilities that results in )
degredation of effluent quality shall be scheduled during
non-critical water quality periods and shall be carried out
in a wmenner approved by the permitting authority.

d. Under no circumstances shall the permittee allow introduction
of the following wastes into the waste treatment system:

82, Wastes which create s fire or explosion hazard in
the treatment works,

bb. Wastes which will cause corrosive structural damage
to treatment works.

c¢. Solid or viscous substences in amounts which cause
obstructions to the flow in sewers or interference with
the proper operation of the treatment works.

dd. Wasteweters et a flow rate and/or pcllusent discharge .
rete which 1s excessive over reletively short time
periods so as to cause a loss of treatment efficiency,

3. Self-Monitoring and Reporting Requirements

a. The permittee shall effectively monitor the operation and
efficiency of all treatment and control facilities and the
quantity and quality of the treated discharge. Monitoring
data required by this permit shell be summarized ¢ &n
average calendar month basis. Individual reports are to
be submitted on a guerterly basis. Duplicate original
coples of the discharge monitoring report form {(EPA Tcrm
3320-1), properly completed and signed by the permittee
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must be submitted within 28 days after the end of each report
period to the Regional Administrator ond the State Agency at
the following addresses:

U.5. Environmental Protection Agency
Region 11

Status of Compliance Branch

26 Federal Plaza

New York, New York 10007

Director

Division of VWater Resources

New Jersey Department of
Environmental Protection

Labor & Industry Building

P. 0. Box 1390

Trenton, New Jersey 08625

Quarterly reports will be reguired for periods beginninf on
March 1, 1975. The data collected and submitted shall include
the {following parameters and testing frequencies:

Cee Table I

famples and m2zsurvments of itie effluent taken to achicve compliance
with the nonitoring requirements specified above shall be taken at
the point ¢f combined {low into tlie outfell sewer,

Cenples and ncasurement of the influent wastewater tsken to meet the

neniterirg requirements specified zbove shall be token at the point of
pient inflow.

Sampling and Analysis liethods

Cther measurements of oxygen demand can be substituted for Bio-
chemical Cxygen Demand (BOD) where the permittee can demonstrate
longs-term cerrelation of the method with BOD values, Substituticon
of such measurements must receive prior approval of the vermitting
autherity.

The analytical and sampling methods used shall conform to the latest
edition of the reference nmethods listed below. {These are interim
references to be replaced by Sec. 30%(p) guidelines when available),
Huwever, different but equivalent nethods are allowable if they
receive the prior written epproval of the permitting authority.
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1. Standard Methods for the Examination of Water and Wastewaters,
13¢th edition, 1971, American Public Health Association,
New York, New York 100189.

2. A.S.T.M. Standé.rdsJ Part 23, Water; Atmospheric Analysis,
1972, American Society for Testing and Materials, Philadelphia,
Pa. 19103.

3. Methods for Chemical Analysis of Water and Wastes, April 1971,
Environmental Protection Agency, Water Quality Office,
Analytical Quality Control Laboratory, 1014 Broadway, Cincinnati,
Chio 45202.

The permittee shall periodically calibrate and perform maintenance
procedures on all monitering and analytical instrumentation at
intervals to insure accuracy of measurements.

4. Recording

The permittee shall record for all samples the date and time of
sampling, the sampling method used, the date analyses were performed,
the identity of rthe analysts, and the results of all required analyses
and measurements.

All sampling and analytical records mentioned in the preceding para-
graph shall be retained for 2 minimum of three years. The permittee
shall also retain all original recordings from any continusus monitoring
instrumentation, and any calibration and malntenance records, for a
ninimum of three years. These periods will be extended during the
course of any unresclved litigatlon, or when so requested by the
Regional Administrater.

5. Sclids Disposal

Collected screenings, slurries, sludges, and other solids shall be
disposed of in such a manner as to preveant entry of those wastes
{or runoff from the wastes) into navigable waters or their tributaries.

6. Discharge Locatlion Description

Treated effluent is discharged through a single outfall (Discharge
No. 002) into Newark Bay, 240 feet from shore and 11 feet below the
water surface. The point of discharge is located at latitude
40°43'00" and longitude 74°06'18".

In addition, there are thirteen overflow points in the collection
system that discharge untrecated wastewater during periods of wet
weather. A descriptive listing of these points can be found in
Section C~11 ¢f this permit.
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Table 11 - Self-Monitoring Requirements 1/

Minimum Monitoring Requirements

messurenent and testing are reauired.

2/ Only effluenst testing required.

* To be calculated based on actual flow and
actual testing results for parameters noted.

Parameter Mecsurenent Frecuency Sample Type
Total Flow, mgd continuous N/A

Bogi, ng/l daily 24~hour composite
BODE, 1bs/day —_— ——
‘Settleable Solids, ml/l 6 per day grab
Suspended Solids, mg/l daily 24-hour composite
Suspended Solids, lbs/day — —
Residual Cnlorine, g/l 2/ 6 per day grab

Fecal Coliform, N per lOi)-/ml daily grab

. 2

pH 6 per day grab
Temperature, °C 2/ 6 per day grab

;/ Shcipe ceiew onooo-ted, influyent and effluent
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Section C -

"Special Conditions"
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Schedule of Compliance 1/

The permittee has indicated that the Tevel of treatment currently
being affordad the dischargs i3 not moeting the level of treat-
ment as provided for in Section 301. (b)(1) (B} and (C) of the
Act. Theretore, the permittee shall comply with the,following
schedule and shall report to the Regiocnal Administrator and the
Hew Jersey Departmant of Environmental Protection within 14 days
following each date on the schedule detailing its compliance or,
non-compliance. 2/

The Hudson County Seweragsz Authcrity is currently preparing

an Engineering and Facility Plan feor the Hudson County ar;a."JSD p
‘has indicated that this stud/ must be ccmpleted by December 1, 1975.

Therefore, Lhe permittee will comply with the following requirements:

a. Interim P]an. No later than August 31, 1975
» the permittze shall submit to both
the Regional Administrator and the Mew Jersey Dzpartment of

Enviveonmental Protection, an Fn“1n3fr1ng Report which discusses

the permittee's proposal to maximize the level of treatment
to be provided at its existing facilities at a minimal

capital expenditure. Upon approva] of the Regional Administrator
and the Kew Jdersey Depariment of Environmanial Protection, the

permittee will implemant the program aimed at meximizing the
treatment level as provided nor in this Engiresering Report

b. Final Plen. Mithin 60 days of ilew Jersey Deparimant cof
-~ Envirormental Protactics epproval of the tnginzering and
Facility Plan prepared by the Hudson County Saweraqe Authority,
the permittes shall submit to the ilew Jersay Depariment of
Environmental Protection and tha Regienzl Administrator a."nla
of action" which outlines the major steps the permittes RJSL
initiate to be in cd.p11anfe with the recommendations of

the Huascn County Sauerage Authority report.

. IT the County plan, as approved by Mew Jersey Depariment of
Environmental Protection providess Tor the ahandonmmant of the

permittea’s dischargs facility end the dischargs of 211 ”astg~

water to a regional facility, the permitiee's "plan of action"

shall include at least the {ollowing:

i. @ statement as to the nature of modifications to the
permities's facilities ¢
to tie regional facilities. _
ii, an estimated date the permittee's facilities will he
abandnnad. '

'.'.1
vy sy C
2]

I¥ thoe County Mai y Czpartzant of
Envivenmental Pr ct101”r-\Wf

of tha powmaities’s existing Vi
7

peimiilea's "plah of actisash

fecilities, thL

L

st tha fu]]OUiz

will b2 required to connect

ion and/or upgradi

i
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i) a statemen'™3s to the permittee’s intent  “filo for
a Federal «..istruction Grant or to construct the nacessary

T&Cﬂ}]uiea without Federal aid. |

i1} ¥ the peraittee elects to apply for Federal funds, the
permittee will include the-estimated date by which a
Fedaral ConstrucL1o1 Grant epplication will b2 filed with
the State Agancy. : '

. . b 4

$13) 1F the pernittes elects.to Tinance tha con structlow o7 the
necessary facilities withous Federal Ald, the permittes's
submission will include 2 cemplate schedule for the
‘financing, construction and completion of the upgraded
Tacility. ; .
-1/ IT the time pariod &1lottad for the complation of an interin
~ Yeguirement spacified zhove is greater than 9 months, then

thz permities shall submit a report d2tailing its progress

toward completion ofF tha interiz requiresent at the end of

the first S-month czriod and at the end 0T each succeaeding

9-month period (1nc]ud§ng, Of course, the report, specified

above, reguirad within 14 days 7cllowing the spacifiad

Each notice of nen-compliance shai) 7nc]uG= the following
information: : : .
A, A shoru cescrintion of the nen-comnliznce;

B. A dascription of anj azticns taken op proposed by
the peraitiee to ¢ compiy uith the elapsad schedule
reguitemant without furiher cziay; .

C. A descriviion of any factors which tend o exnlain

, or m?t?gate the nen-cempliance: ang

D. An estimate ¢f tha dats the paraitiee will coup1y
with the E]’Do&d schadule raguiremant and on .
assessment of th2 probzbility that parrittes uill
meet the ne=xt schadule requirszzat on tima,
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SPECIAL PERMIT CONDITIONS FOR PUBLICLY-OWNED TREATMENT
WORKS COMBINED SEWER OVERFLOWS AND/OR BYPASSES

I. Operation of Systems with Combined Sewers

A. General Requirements

1.

The permittee shall operate the treatment works; including

the treatment plant and total sewer system, to minimize
discharge of the pollutantslistedinthe permit from com-
bined sewer overflows or bypasses,

No new sources of stormwater inflow shall be connected

“to any separate sanitary sewers in the sewer system.

B. Preliminary Requirements

1,

Report on Maximum Treatable Flow Rates

The permittee mustreport to the Regional Administrator
and the State agency by August 31, 1975

the maximum treatable flow rates for the treatment plant
or any complete unit process. The maximum treatable
flow ratesmaust, at least, be equal {0 one of the following:

a. The maximum hydraulic flow rate for which the
treatment plant was designed, or the maximum
hydraulic flow rate for which the treatment plant
can provide partial treatment,

b. The maximum flow rate that, based on historic
records or theoretical determinations, would
cause a treatment plant upset such that other
permit conditions could not be achieved.

c. The maximum flow rate that can be delivered to
the plant without causing seriously adverse con-
ditions in the interceptor and lateral sewer
system such as substantial property damage.

The permittee shall operate the system so as to achieve

the maximum treatable flow rate prior to a discharge from

a combined sewer overflow or bypass.
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2. The permitiee may submit, in lieu of the above, a
detailed operational plan designed to minimize
pollutant discharges from the treatment and sewer
system. The permittee must demonstrate that, if
implemented, the plan would provide for a lower
discharge of pollutants from the system during wet
weather than that occurring if the hydraulic flow
was treated during wet weather at the limiting flow

rate in B. 1. above. The treatment plant and
sewer system shall be operated in accordance with
this plan.

3. The permitiee shall also report by August 31, 1975
to the permit issuance authority a proposed method
for estimating the number and location of new sewer
connections which will be served by combined
sewers for the duration of the permit, and a2 pro-
posed method for estimating the impact of the
additional flows generated by these new sewer con-
nections on the volume of discharges {from the com-
bined sewer system. This method shall be used in
the development of the operaticnal plan reqguired in
Section C. below.

Operational Plan

An interim operational plan designed to minimize ihe discharge
of pollutants from combined sewer overflows and bypasses
must . be submitted by the permittee to the Regional Admin-
istrator and the State agency by TFebruary 28, 1977 S
The plan will provide for optimal coordinated operation of
the sewage treatment plant and contributing sewer systems.
The plan will specifically:

1, Refine the estimate of maximum treatable flow.

2. Report, if applicable, the number, location, types, and

kinds of regulators and their respective operating history,

maintenance program, and performance efficiency.

3. Report the calculated or estimated storage capacities
of the sewer system upstream from all control devices
such as pump stations and regulators, or combined
sewer discharges,

4. Provide operational procedures for utilizing at least 80%
of the available capacity of interceptors and trunk lines
upstream of any control devices such as pump stations,
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or regulaiors prior to any discharge from a combined
sewer overflow or bypass; or provide, if such storage
capacity utilization cannot be achieved with existing con-
trol devices, the operational procedures for maximizing
the use of storage prior to any combined sewer discharge.

5. Proviﬂe a method to determine if the upstream storage
capacity was utilized prior to any discharge from the
combined sewer system.

6. Analyze the effect on the total volume of combined sewer
discharges of new sewer connections anticipated for the
duration eof the permit. If these additional connections
are expected to increase the total volume of discharges
for like meteorological conditions, the plan must provide
a method for prevention of this increase by regulation or
control of new connections and/or an offsetting of any
added flows by such means as sewage and inflow reduc-
tion, in-system flow routing, and treatmentandenlargement
of sewer and treatment capacity.

II. Monitoring of Systems with Combined Sewers
A. General Requirements

Point sources 003 through - 015 are
overflows resulting when the hydraulic flow capacity of the
system hasbeen exceeded (see page 20 & 21 for a listing of these
point sources). These discharge points may be utilized for
wetl weather overflows or bypasses to the extent specified by

the approved preliminary reportandinterim operational plan.

For alloverflows the permitiee is required totake the follow-

ing actions:

1.  Submit to the Regional Administrator and the State agency
an approvable plan for implementing a monitoring program,
as specified herein, by August 3T, 1975.

2. Within six months of approval of the plan required in
paragraph II. A, 1., the permittee will implement the moni-~
toring program to determine the location, cause, frequency,
duration, quality, the quantity of wastes discharged (average
and maximum pounds per day) and the method of discharge
from these pointscurces. Effluent quantities determined
should include at least the five day BOD, suspended solids,
and fecal coliform.
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3. Sampling

1.

Surmapling requirements for combined sewer discharge
events are based on the frequency, duration or amount
of discharge. The permittee shall monitor the location,
cause, duration, and frequency of combined sewer dis-
charge eventsto the extent necessary to determine which
sampling requirements, if any, are applicable to each
discharge location. This monitoring shall be conducted
during a 12-consecutive-month period.

Adequate rainfall records in the major combined sewer
catchment areas must be kept during all sampling and
monitoring required in paragraphs 3 and 4 of this
section,

3. Type 1 Discharges:

a. Description

Combined sewer discharge events occurring at least
20 times a year, or for a yearly total of at least
80 hours, or with an estimated total volume of any
discharge event in excess of 2, 0% of the annual

average of daily flow during the most recent year
of record. :

b. Sampling and Monitoring Requirements

i. A record shall be maintained of the frequency
of discharge events from all Type 1 discharge
locations. The permittiee must also establish
a profile of at least four separate discharge
events during the sampling year for a minimum

of 25% of the Type 1 discharge locations. These

locations shall be chosen so that they are, to
the extent possible, representative of all the
Type 1 discharge locations.

ii. The profile shall be established as follows:
Discrete samples shall be collected and corres-

ponding rates of flow shall be recorded within
the first five minutes after the start of the dis-

charge event, and during each 15 minute interval

up to 90 minutes or the end of the discharge,
whichever comes first. The sampling sequence
shall be 0-5, 15, 30, 45, 80, 75, 90 minutes.
The rate of flow shall be recorded each hour
thereafter for the remainder of the discharge
event,
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iii. The above samples must be analyzed for each
' pollutant limited in the permit. (See paragraph
II{A. 2), above.)

4. Type 2 Discharges:
‘a. Description .

Combined sewer discharge events occurring at least
10 times a year, or for a yearly total of at least
25 hours, or with an estimated total volume during
any given discharge event in excess of 0.5% of the
annual average of daily flow during the most recent
year of record.

b. Sampling and Monitoring Requirements

i. The permittee shall maintain a record of the
- frequency of discharge events from at least 15%
of the Type 2 discharge locations. These dis-
charge locations shall be chosen so that they
are, to the extent possible, representative of

all Type 2 discharge locations.

1.  The permittee shall also establish a profile by
sampling and analysis of one discharge event
during the sampling year for each of the Type
2 discharge locaticns chosen for menitoring.
This profile shzll be obtained in accordance
with the procedures in paragraphs 3.b.ii. and
iii. of this Section.

Reporting Results

AO

Interim Reports

An interim status report on the monitoring program and the
abatement study (required by Section B, below), must be
submitted to the Regional Administrator and the State agency
at each six month interval starting on August 31, 1975.

Final Report

Within twenty-four months of approval of the plan required
in Section II, paragraph A.l., the permittee must submit a
final plan describing an abatement program to eliminate or
significantly reduce pollution from these sources so as to

maximize the achievement of water quality standards. The
plan shall include: :
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The results of the monitoring and sampling required in
Section II shall be summarized as follows:

a. A table shall be prepared showing the frequency of
discharge from each Type 1 and Type 2 discharge
monitored during the 12-month period.

b. A table shall be prepared to display the data cbtained

" on each discharge event subject tc sampling and analy-
sis. The table shall include:

i, Time of day and duration of discharge event.
ii, Total volume discharged during event.

jii. Associated rainfall data for the catchment area.

iv. TFlow weighted average concentration of sampled
: pollutants during the sampling period,

An infiltration/inflow analysis in accordance with the pro-

cedures for ''"Grants for Construction of Treatment Works"
(40 CFR 35).

A planto remove major sources ofinflow from the sani-
tary portions of the sewer system. .

Evaiuetiion oi, as a minimuin, ine Tollowing sircicgies:
a, dual use treatment facilities;

b. storing and/or ireating initial or final sewer
system flushes;

c. slorage and subsequent treatment of discharges;
d. improvements in the sewer system.

Estimates of the cost, guantiiies of discharges and pollutants

controlled, and the benefits of the various plans or strate-

gies for a wide range of design storms.
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Nurber

004
005
C05
006
007
008
009
010

on

012
013

Descriptive Li:tin\;gf Discharge Points
Mithin the Combined Sewer System

Discharge Mscharea Paint

LS, wapan A - -y T L P .
fiapa Patgte e baneitada Rocoiving Matereay

iyllrawe s’

Danforth Ave. 40°42 23" 74°06'01" Newark Bay |
South-Regulator :
Danforth Ave. 40°42° 23" 74°Q6°' 01" ~ Newark Bay ‘uJ
North-Requlator ‘
Duncan Ave. 40°43 39" 74°05'08" Hackensack River
Regulator :
Sip Avenue 40°44 03" 74°04'52" Hackensack River
Regulator . : :
_ Manhattan Ave. 40°44 51" 74°03'48" - Hackensack River
Regulator : o . ‘
Secaugus Road 40°45 37" - 74°02'50" o Pennhorn Creek
Regulator : g _ :
. ' ‘ . ' : =
St. Pauls Ave. 40°44°22° 74°04' 21" Hackensack RiverY )
Regulator ' ' . : 2
. S
Van Winkle Ave. 40°44° 20" _ 74°04'31" . Hackensack Riverl ©
Regulator : o
: ‘ ~h
Broadway Regulator 40°44° 56" - 74°04'43" ‘Hackensack River .
: : w
Clendenny Ave. 40°43' 22" 74°05'30" , Hackensack River __
Regulator - &
g
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Discharge ' Discharge Discharge Peoint

Number Name Latitude Longitude Redeiving Waterway
014 Claremont Ave, 40°43'05" 76°05'41" Hackensack River -
Regulator :
015 Fisk Street 40°42'55" 74°05'47*" “Hackersack River
Regulator

Discharge No. 001 is obtained in the Jersey City S.A. Eastside Treatment Plant NPDES permit
(No. NJ0027014). ' ‘

Discharge No. 002 is the Westside Treatment Plant's outfall line.

IN
ed

g

TT0L20
Lz

safed gz Jo
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SCHEDULE OF COMPLIANCE FOR INDUSTRIAL
DiISCEARGE INFORMATION

It is apparent that other pollutants etiributable to inputs Ifrom
majoxr contributing industries using the municipal system are also
present in the facility's discharge. At such time as sufficient
information becomes available to establish limitations for such
pollutants, this permit may be revised to specify effluent limita-
tions for any or all of such other pollutents in accordance with

industrial best precticeble technology reguirements oxr water quality
atandards.

Not later then 180 days following issuance of this permit, the
permitiee shall have promulgated en enforceeble industrial waste
ordinance, 7This ordinance should allow the permittee to enforce

all pre-treatment requirements necessary to ensure compliance with

the terms end ccnditions of this permlt, as well es to ensure com-
pliance by all major contributing industries* with the pre-treatment
standards and any other applicable requirements prorulgated pursuent

to Section 307 of the Act. A copy of this ordinance is to be submitted
for approval by the permit issuing euthority, such approval being

an enforceable provision of this !PDES permit. This ordinance shall
require each wajor contributing industry to submit to the permittee
periodic notice (at intervals nct to exceed 9 months) regarding
specific actions teken to achieve full complisnce with the requirements
of Section 307, On the last day of the months of - September

and March s the permitiee shall submii tTo Tne permit
issuing authority a report summnarizing the progress of all known

major contribuling industries subject o the requirements of Sectlcn
307 towards full complience with such requirements. Such reports

shall include st least the following information:

(1) A narrstive summary of actions teken by the permittee to develop,
premulgate end enforce the locsl indusirial waste ordinance and
thereby ensure that all major contributing industries comply
with the requirements of Sectien 307.

(2) The number of major contributing indusiries using the treatment
works, divided into SIC grouwp cetegories,

(3) The number of major contributing industries in full compliaace
with the requirements of Section 307, or not subject to these
requirements (e.g., discharge only compatible pollutants),

(4) A list identifying by name those major contributing industries
presently in violation of the requirements of Section 307.
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These semi-annual reporta must be filed with the permitting authority by
September 30 and March 31 of each year until compliance is
achieved, Submission would be required again only if a major contributing
industry reverts to violating the requirements of Section 307,

Immediately upon lssuance of this permit, the permittee shall establish

and implement a procedure to obtain from all ma jor econtributing industries
specific information on the quality and quantity of effluents introduced

by such industrial users. The following information shall be reported

to the permitting agency on a quarterly basis beginning Sentemher 30,3;1975;
quarterly reports reflecting no change from the previous quarter may

simply relate this fact, without submitting repetitive data. These

reports should folleow the format outlined in Appendix 1 to this permit,

Based on the information regarding industrial inputs reported by the
permittee pursuant to the preceding paragraph, this permit may be amended
to reflect the municipal facility's effluent requirements for incompatible
pollutants.

Pursuant to Section 307 (b) (1) of the Federal Water Pollution Control
Act Amendments of 1972, the Administrator published "Pretreatment
Standards" for pellutants introduced into a publicly owmned treatrient
works in the Federal Register, Volume 38, 215 on Thursday, November §,
1973. Nothing in this permit shall be construed to relieve any major
industrial contributor from their obligations to comply with these
standerds,

* A major contributing industry is one that: (a) has a flow of
50,000 gallons or more per average workday; (b) has a flow
greater than five percent of the flow carried by the municipal
system receiving the waste; (c) has in its waste a toxic pol-
lutent in toxic amounts as defined in standards issued under
Section 307 (a) of the Act; or (d) has significant izpact, either
singly or in combination with other contributing industries, on
the treatment works or the quality of its effluent.
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APPENDIX I
To comply with the reporting requirements of Condition _ C-IJT s

the following procedure should be utilized for each major contributing
industry: .

Using the following format, a description of each
ma jor contributing industry discharging to the
municipal system should be prepared. A separate
set of six questions should be completed for each
ma jor industrial user,

"See Section IV of Standard Form "A'" attached."”

It is the responsibility of the permittee to obtain the required
information for all major industrial contributors to his facility,
including those contributing via another system, Actual data
should be provided if available; otherwise, the best estimzate
should be provided aznd the response marked, "interim”. TIf certain
of the requested information does not apply, it should be marked
llN'A'H . -

Specific instructions follow:

Question 1: Major contributing facility - Give the name and
address that designates the locztien of the industrial facility,

Question 2: Primary standard industrial classification code-
Using four-digit standard industrial classification (SIC) codes,
indicate the type of industrial facility that is discharging into
the municipal system, Standard industriel classification (SIC)
code numbers and descriptions may be found in the 1972 editien

of the "Standard Industrial Classification Manual" prepared by
the Executive Office of the President, Office of Management and
Budget, which is available from the Covermment Printing Office,
Weashington, D.C, Do not use previous editions of the manual.
Copies are slso available for examination at state water pollution
control offices, Regional Offices of the Environmental Protection
Agency, eznd at most public libraries.

Question 3: Principal product or raw material - Specify either

the principal product or the principal raw material and the maximum
quantity per day produced or consumed. Quantities are to be reported

in the units of measurement given in Table B for particular SIC
categories. Enter the letter-number code from the "Code" column

in Table B feor the units selected under "Units,” For SIC categories

not listed, use the units of measurements normally used by that industry.
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Question 6: Indicate the characteristics of the wastewater
from the contributing industry in terms of parsmeters that
will adequately identify the waste, such as BOD, COD, Cr, Zn,
pH units, degrees Fahrenheit, etc. The cheracteristies should
be indicative of the waste stream sfter any pre-treatment is
provided by the industriel facility but prlor to entering the
nmunicipal system. :

In addition to perameter names, report velues in units specified
in Table A. The first colwan, "Parameter & Units, indicates

the preferred units for reporting data for a given parameter.
The second column, "Method”, lists the preferred analytical
method (if any) for determining the required paremeter values,
The next three columns, "References,” give the pege nurkers in
standard reference works where a detailed description of the

recommended analytical technique given under "Method" can be
found. These stendard references are:

(1) standard Methods for the Examination o Water and Wastewaters

13th Edition, 1971, American Public Health Association, New York,
New York 10019,

(2} A.S.T.M, Standards, Pert 23, Water; Atmospheric Anelysis,
1972 American Soclety for Testing and Materials, Philadelphia,
Pa, 19103

(3) EPA Methods for Cherdcel Anslysis of Water end Westes,
April 1971, Envirommental Frotection Agency, Water Quality
Office, Analytical Quality Control Leboratory, KERC, Cincinnati,
Ohio L5208,

Copies of these publications are aveilable from the abeve gources,
or for review in the Regionel Offices of the Pnvironmentel
Protecticon Agency or the State Water Centrol RBeard.

The lest column, "Data Repcrting Level," indicetes that nearest
significant figure (digit) to which the data must be reported,
For example, the figure X for chloride indicates that chloride
data must be reported to the neerest wheole milligram per liter.
This level should not be confused with "detectable limits";
applicable detection limit information can be obtained from the
appropriate refeerence source.
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. : NJOOZ.I : FOR AGENCY USE

STANDARD FORM A—MUNICIPAL

SECTION I¥V. INDUSTRIAL WASTE CONTRIBUTION TO MUNICIPAL SYSTEM

Submit a description of each major industriat facility discharging to the municipal system, using a separate Section [V for each facility descrip~
tlon. Indlcate the 4 cigit Standard Industrial Classification (S1C) Code for the industry, the maior product or raw material, the flow (in thou-
sand galtons per day), and the cnaracteristics of the wastewater discharged from the industrial facility into the municipal system. Consult Tabte
i1{ for standard measures of producis or raw materiaie, (see Instructions)

1. Major Contributing Facility
(see instructions)

Name 4012

Number& Street ACTD

Clty A0Tc

éaunty &0 1d

State AGle

Zip Code 4014 —————e
2, Primary Standard industrial 402

Classificztion Code (see

instructions}

Units {See

3, Principzl Product or Raw Quantity Tezbla 1)
Material  (foe insiructions)

Product 403a s03c ] 1oz

Raw Materiat 4230 £03d ) -

4. Filow Indicete the volume of vater
gischarged into the municipal sys- 404a e . thousand galions per day
tem in thousand gallons per day

ond whether this ¢ischarse is inter- 404b | [CJintermittent {int) [J Continuous{cen)
mitient or continuous.

5. Pretrestment Provided Indicate if 408 Fves )
pretre2tment is provitied Drior 1o
entering the municipai system

€. Characteristics of Wastewater
{see instrucitons)

Parameter
MName
Parameter
Nurmbear

406b] Value

4063

Iv-1

EPA Form 755022 (7-73) This section contains 1 page,
GPQ 865.706
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Sampling Schedule I

The permittee shall take daily 24-hour composite samples** of in-
take water (surface water body only) and of each discharge over a ty-
pical production period of at least 7 consecutlve operating days. One
or two grab samples per day shall also be taken during maximum antici-
- pated waste loadings {(i.e. maximum production period, batch dumping,
washing operations). This sawpling program shall be carried out to
jinsure complete, reliable results which will typify the plant's
discharge.

Tn lieu of this sampling program the permittee may submit documenta-
tion indicating the results of previous sampling programs for all or
part of the required parameters. The data utilized in obtaining the ave-
rage and maximum values which appear in the permit application can be
substiturted for this report if the reported values can be shown to be
representative of the permittee's current discharge(s).

#%Grazb samples only shall be tzken for analjszs of dissolved oxygeh,
cil 2nd grease, pH znd any bactericlogical analysis. Care shall be exer-
cised when collecting a ccmposite sample such that the proper preserv-
ative is present in the sample contairer during sample collection. De-
pending on the analysis to be conducted, several different containers
and preservation techniques may be required. Samples shall be analyzed
as quickly as possible after collection and in no case shall the wmaximunm
holding time exceed that contained in the references cited .in Table A .o
of standard forms application.

TIERRA-B-015065



Page 28 of 28 pages
NJ0027022

This permit shall become effective on February 28, 1975.

This permi{t and the authorization to discharge shsll be binding
upon the permittee and any successors in interest of the permittee and
shall expire at midnight on June 30, 1977, The permittee shall not
discharge after the above date of expiration. In order to receive
authorization to discharge beyond the above date of expiration, the
permittee shall submit such infermation, forms, .end fees as are
required by the agency authorized to issue HIDES permits no later
than January 2, 197

By suthority of Gerald if. Hansler, P.E.
{(Regicnel Administrator)

o ﬁrﬂq /ﬂ g

U Pl &
JERN 207378 f’“’d” 4 K/kﬁ’fﬁtf4l€>f$

4 = e g_Z"-"J
(Date) <;; (Signnture) -

Meyer Scolnick, Director
Enforcement and Regioral
Counsel Division

TIERRA-B-015066



Louds M. Manzo. ehief inspacter of the dmseg {:m Health erur%msm u;aminas the Clendanny
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fals are ¢ 3 imu the H Lol rivers. . ‘.

! , 5 ™ TOLISA BAUSQ THE HUGQO’N TISPATCH

,-fouls’rwers

{ Study Outfaiis releasmg untreated Sewage

i By JONATHAN BB!NCKM&N
The Hudson Dispatch - S
JEHSEY CITY—Large amounis of untreated
sewage are {lowing directly into the Hudson and |
Hackensack rivers because of maifinctions in the *
§ city sewage system, according Lo study being con-
ducted by the Health Depariment hers,

¥

mg thc mwﬂtlganm said the unmmplﬁted siudj
+ -'ig Ginding that most of the city’s “outfall pipes”
are releasing raw sewage into the rivers during
, dry weather. The city’s 26 outfall pipes ave de-
signed to discharge diluted waste inte the vivers
. only when heavy rein sverloads the sewerage sys-
tem.

I SEWAGE

CONTINUED FROM PAGE 1

“These resulls show that the
city has n seripus problem with
maintenance of its sewerage in-
fraswucture, ' Manzo said.
“They {¢ity officials) are going to |
be vary embanassed by what we
fdrn out.” ;

Manzo, an ouispoken heaim
code enforeer, 28 publicly
claghed 'with city officials and -
major developerd. Manze's de
pariment undertook the siudy in
July, and plans to relesse il in
late October.

City officinls reacted more
with anger than embarrassment
io Monzo's charges, Mayor An-
thony R, Cueel, acknowledging
deficiences in the municipal
sewer gysiem, seid the city was
spending $102 million over five
years to bring the 100.year.old
pipe complex inte good mmir
tion.

“We ase not Lurning our backs
om the problem,” he said. “Bu
'8 ool something you cen put &
‘aandage on and make i go
aw i

- EEE]

REPRESENTATIVES OF
slate and regional pollution con.
irol agencies said while they
were unaware of Manze's find-

"ings, if they found them io be

substaniiaied, the c:xty cculd be
heavily fined.

“If you have 24 hours of dry
woather and there’s still raw
sewage coming out of the out
falts, that's a violation,” said

Alan Mytetka, director of the In
teratate Sanitatien Commission,

an autonomous agency charged -

with monitoring water guality
in the tristate area.

Mytelka said he would da

“whatever it tzkes" to slop con-
firmed violations, including iak-
iag the ity to court.

A spokesman for the siate De.
pariment »f Environmental Pro-
tection said thal il the city
Health Depariment had found
any viclations, the state depart.
ment would ke to know about
them. Last month, he smid,

Hackenseck  had been fined’

more ihan $400,000 for dis-
charging raw sewage during dry
weather.

Like many other Huds«m
County municipalities, this
city's sysiem combihes its siorm.

watdr and sanilary sewage ays-.

tem. On rainy days, siorm water
overlonds the city's two sewage
treatment plants and the excess,
a mixture of sewsge and fresh
water, i3 permitted 1o be.re-
lessed through the outfalls.

The city department lnunched
s investigation of the city’s out-
falle on dJuly 19, acrording o
Manze, and has since fouad that
water iaavmg and surrguading
most of the 20 outfall pipes
being studied is highly polluted
with sewage, even durmg xiry
weather.

MOST OF the pipes have
been sampled on two scrasions

gince the study began, said Man-
20, adding that the sindy will be
complete when each pipe has
been sampled three times.

Al each of the ouifall pipes,
Manze said, investigators have
fpund feeal coliform levels far
exceeding aliowed standards.

Fecal coliform, & bacteria found '

in human feces, was found at
2,400 parts per 100 smillililers at
each of the outfsl sites. Water
discharged from sewage treai
ment piant musi have Jecg] col-
iform levels below 200 parts per
100 wililliters, a state depari-
ment spokesman said.

Manzo said that becavse it
rained so little in July and An-
gust, the “vast mejority” of the
samiples were taken during dry
weather,

The findings show the regu.
jators are malfunctioning, Man
20 said. Regulators are devices
fitted into the main sewerage
p:pes that are designed to allow
rain-diluted waste to flow owl
into the rivers on!)' when the
sewerage sysiem backs up.

Michael Barnes, the city's
chief engineer, responsible for
maintaining the sewage outflow
system, accused Manze of scling
irresponsibly by not informing
t.}:e city of his prehmmary find-

‘gif he's found s malfunciion-
ing regulator, he should have
told wa  iromedistely,”  said
Barnes.

Chief Health Inspector Lomis 3. Manze, head- Plege- ~pe SEWAGE #‘573?3

T

BCIOO0O0IZ
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