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Table 2-1

Summary of Sediment Datasets for the Lower Passaic River Study Area Remedial Investigation

Number of Samples/ Level of Known Data Issues or
Data Collection Event Date of Collection Locations? Location (RM) Depth (feet) Sample Type Analyses Validation Limitations
. . S Metals, PCBs, pesticides, TPH, PCDDs/PCDFs,
Tierra - 1995 Remedial 1995 97 locations; 211 surface samples 1t06.7 0to 182 Core SVOCs, herbicides, VOCs, cyanide, and Unknown
Investigation Sampling Program and 1,493 subsurface samples
geochronology
Honeywell International 245 cores; 916 samples; 14 Core, grab, and sediment | Metals, PCBs, pesticides, PAHs, PCDDs/PCDFs, .
Sampling Programs 1999 to0 2006 sediment trap samples 33t Oto274 trap SVOCs, herbicides, VOCs, and TOC Unknown No documentation
AVS/SEM, cyanide, PCDD/PCDFs, grain size,
Tierra — Ecological Sampling Plan 1999 to 2001 78 locations; 78 samples Tto7 0to 0.5 Grab herbicides, metals, org_a'notln, PAH' PCB None known
Programs congeners, PCBs, pesticides, physical
properties, SVOCs, TOC, and TPH
AVS/SEM, cyanide, PCDD/PCDFs, grain size,
USEPA/Bloneneys — Sediment 2000 1 location: 1 sample 01055 Core herbicides, metals, org.a.notln, PAH, PCB Unknown Limited .study; single bulk
Collection Program congeners, PCBs, pesticides, physical sediment sample
properties, SVOCs, TOC, and TPH
USEPA/TAMS/Earth Tech — VOCs, SVOCs, pe._\s.tlades, PCB Aroclors, PCB
. . . . 2.6 to 3.1; cores from congeners, herbicides, PCDDs, metals, TOC,
Sediment Coring for Dredging July 2004 16 locations; 46 samples Oto4 Core . . None known
) . RM 2.9 percent moisture, percent solids, Atterberg
Pilot Project o o . S
limits, specific gravity, and grain size
USEPA/MPI — Geotechnical L 0 to 16 (3 cores per Grain size (sieve and hydrometer analysis),
Sediment Cores May 2005 >T locations; 5T samples transect every mile) 0t0 305 Core Atterberg limits, bulk density, and TOC None known
Beryllium-7 and cesium-137 analyses to
USEPA/MPI — Surface Sediment | August to September 1to 174 plus investigate potential high-resolution coring
Grab Sampling Program 2005 34 samples Dundee Lake 010 0.08 Grab locations in order to help date sediment Full None known
deposition
14 stations analyzed for radiological dating
(cesium-137); select core segments from a
subset of five stations also analyzed for TAL
USEPA/MPI — High-Resolution September to . 1.1 to 12.6 (for 5 cores mete.lls, PAFS, PCB.congeners, PCDDs, and
. . 14 locations; 1,323 samples . 0to 22.7 Core pesticides; approximately 516 samples Full None known
Sediment Coring Program October 2005 with most analyses) .
analyzed for cesium-137; 228 samples
analyzed for metals; 148 samples analyzed for
PAHSs; and 109 samples analyzed for PCB
congeners and PCDDs
PSEG West End Supplemental RI 2005 24 locations, 51 samples Oto 1 Core and grab Metals, SVOCs, VOCs, pesticides, and PCBs Unknown No documentation
Tierra — Newark Bay . . .
. ) Metals, PCBs, pesticides, PAHs, PCDDs/PCDFs, Outside of Lower Passaic River
Phase I/Phase II_ (NI?»SA Remedial 2005 and 2007 98 cores; 21 grabs -93to0 0 to 29.5 Core and grab SVOCs, herbicides, VOCs, and TOC Full Study Area
Investigation)
AVS/SEM, cyanide, PCDD/PCDFs, grain size,
Peninsula Resources — HRSA R herbicides, hexavalent chromium, metals, PCB
Samoling Proaram 2006 56 locations; 198 samples O0to 12 Core congeners, PCB Aroclors, pesticides, physical Full None known
piing 9 properties, SVOCs, TOC, TPH, VOCs, and
radiochemistry
Cesium-137, herbicides, TPH, TOC,
USEPA/MPI — Low-Resolution . geotechnical parameters, metals, PAHs, PCB
Sediment Coring Program January 2006 10 locations; 130 samples 29t0 6.7 Oto 154 Core congeners, PCB Aroclors, PCDDs, pesticides, Full None known
VOCs, and SVOCs
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Table 2-1

Summary of Sediment Datasets for the Lower Passaic River Study Area Remedial Investigation

Number of Samples/ Level of Known Data Issues or
Data Collection Event Date of Collection Locations? Location (RM) Depth (feet) Sample Type Analyses Validation Limitations
Radiological dating analysis, PCDDs, PCB
. USEPA/MF.)I Dueree Lake January 2007 6 locations; 120 samples Dundee Lake Oto3 Core congeners, PAHSs, pesticides, geotechnical Full None known
High-Resolution Coring Program
parameters, and TAL metals
] Metals, PCBs, pesticides, PAHs, PCDDs/PCDFs,
USEPA/MPI| — EMBM 2007-2008 63 cores; 88 samples 1to 184 0to9 Core SVOCs, herbicides, VOCs, and TOC Full None known
Surface grabs analyzed for metals, TOC, grain
size, and radiological parameters (surface
1to 12.6 and Dundee grabs with confirmed beryllium-7 also
USEPA/MPI — Supplemental December 2007 to 32 surface grabs; 20 cores Lake (for surface 0to9 Core and arab analyzed for PCDDs, PCB congeners, PAHs, and Full None known
Coring Program January 2008 (40 core samples) grabs); 8.4 to 14.5 (for 9 pesticides); core samples analyzed for PCDDs, ! W
cores) PAHs, pesticides, metals, TOC, PCB Aroclors,
grain size, and radiological dating (12 core
samples also analyzed for PCB congeners)
Radiological parameters, TOC, TAL metals,
USEPA/MPI - RM 0 to RM 1 . .-
/ . 0to . June 2008 18 stations; 36 samples Oto1 0to 0.5 Grab PCDDs, PCB congeners, PAHSs, pesticides, and Full None known
Surface Sediment Sampling L
grain size
PCDDs/PCDFs, radiological dating, herbicides,
pesticides, SVOCs, VOCs, metals, organotins,
. . July to December . c . low-resolution mercury and methylmercury,
Low-Resolution Coring Program 2008 111 locations; 1,398 samples Oto17.4 0 to 30 Core and grab PCB congeners, PCB Aroclors, grain size, TOC, Full None known
cyanide, sulfide, TPH, PAHs, AVS/SEM, physical
testing, and nitrogen ammonia
Givaudan Sediment Sampling
(prior to Lister Avenue Phases 1 2012 6 locations; 66 samples 28to0 3.5 Oto7 Core Cesium-137 Full None known
and 2 Sediment Removal Action)
Metals, SEM metals, butyltins, PAHs, SVOCs,
PCB Aroclors, PCB congeners, PCDDs/PCDFs,
Benthic Program Surface . ) organochlorine pesticides, herbicides, VOCs,
Sediment and SQT Sampling October to 111 locations (98 for SQT); 111 Oto 174 0to 0.5 Grab TPH, TOC, grain size, percent moisture, and Full None known
November 2009 samples . . . .
(2009) general chemistry (i.e., AVS, ammonia, cyanide,
Kjeldahl nitrogen, phosphorus, and total
sulfide)
Metals, SEM metals, butyltins, PAHs, SVOCs,
PCB Aroclors, PCB congeners, PCDDs/PCDFs,
Benthic Proaram Surface 0 to 17.4 (at locations organochlorine pesticides, herbicides, VOCs,
. 9 . August 2010 21 locations; 21 samples where small forage fish 0to 0.5 Grab TPH, TOC, grain size, percent moisture, and Full None known
Sediment Sampling (2010) . . . .
were collected) general chemistry (i.e., AVS, ammonia, cyanide,
Kjeldahl nitrogen, phosphorus, and total
sulfide)
JDG. ~Sediment Sampling (prior January 2011 to 3 hlgh—resolutl.on cores, Metals, PCBs, pesticides, PAHs, PCDDs/PCDFs,
to Lister Avenue Phases 1 and 2 12 low-resolution cores; 28to0 35 0to 18.5 Core . Full None known
. . February 2011 . SVOCs, herbicides, VOCs, and TOC
Sediment Removal Action) approximately 249 samples
. . o August 2011 to ) Metals, PCBs, pesticides, PAHs, PCDDs/PCDFs,
River Mile 10.9 Characterization November 2011 54 cores; 818 samples 10.7 to 111 0to 15.9 Core SVOCs, herbicides, VOCs, and TOC Full None known
Tierra - Focused Sediment January 2012 6 cores; 70 samples 7.8to 11.5 Oto7 Core PCDDs/PCDFs Full None known
Investigation (RM 10.9) y ' P ' '
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Table 2-1

Summary of Sediment Datasets for the Lower Passaic River Study Area Remedial Investigation

Number of Samples/ Level of Known Data Issues or
Data Collection Event Date of Collection Locations? Location (RM) Depth (feet) Sample Type Analyses Validation Limitations
PCDDs/PCDFs, pesticides, SVOCs, metals,
Low-Resolution Corina Program organotins, low-resolution mercury, PCB
Supplemental Sar?1 Iing January to February 85 locations; 569 samples; 0t0 13 0to25; Core and arab congeners, grain size, TOC, cyanide, sulfide, Full None known
PP Program pling 2012 755 geochronology samples 3 stations to 4.5 9 TPH, PAHs, AVS/SEM, nitrogen ammonia,
9 beryllium-7, cesium-137, lead-210, and
potassium-40
. . . Metals, PCBs, pesticides, PAHs, PCDDs/PCDFs,
River Mile 10.9 Addendum A May 2012 15 cores; 59 samples 10.8 to 11.2 0 to 6.1 Core SVOCs, herbicides, VOCs, and TOC Full None known
Metals, SEM metals, butyltins, PAHs, SVOCs,
PCB congeners, PCDDs/PCDFs, organochlorine
Freshwater Reference SQT and 24 SQT and 16 chemistry-only 17.6 (above Dundee pesticides, TPH, TOC, grain size, percent
Background Sediment Study November 2012 surface samples Dam) to 21 01005 Grab moisture, and general chemistry (i.e., AVS, Full None known
ammonia, cyanide, Kjeldahl nitrogen,
phosphorus, and total sulfide)
PCDDs/PCDFs, pesticides, SVOCs, metals,
Low-Resolution Coring Program organotins, low-resolution mercury and
Supplemental Sampling September to 76 locations; 664 samples; 79 t0 14.6 0 to 209 Core (58) and grab (73) methylmercury, PCB congeners, grain size, Full None known

Program 2

October 2013

26 geochronology samples

TOC, cyanide, sulfide, TPH, PAHs, AVS/SEM,
and ammonia; cesium-137 and lead-210 at two
locations

Notes:

Sources consulted to compile the information presented in the table include: Tierra Solutions, Inc. (2003, 2004), Battelle (2005), The Louis Berger Group (2014), and publicly available websites and databases (e.g., ourpassaic.org).

a. Numbers are approximate and may vary depending on how quality assurance samples were counted.

b. Surface samples are those taken within the top 0.5 foot of sediment (includes high vertical-resolution geochronology samples).
c. Samples from above Dundee Dam, Third River, Saddle River, Second River, an unnamed tributary, and former Dundee Canal, including Weasel Brook, were also included in this sample count.
d. Cores were collected to refusal or parent material; maximum core length was 30 feet. Grabs were collected to 0.5 feet.
AVS/SEM: acid volatile sulfide/simultaneously extracted metal

EMBM: Equilibrium Mass Balance Model
HRSA: Hackensack River Study Area
JDG: Joint Defense Group

MPI: Malcolm Pirnie, Inc.

NBSA: Newark Bay Study Area

PAH: polycyclic aromatic hydrocarbon
PCB: polychlorinated biphenyl

PCDD: polychlorinated dibenzo-p-dioxin
PCDF: polychlorinated dibenzofuran
PSEG: Public Service Enterprise Group
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RI: Remedial Investigation
RM: River Mile

SQT: Sediment Quality Triad (chemistry, toxicity, and benthic invertebrate community)
SVOC: semivolatile organic compound

TAL: target analyte list

Tierra: Tierra Solutions, Inc.

TOC: total organic carbon

TPH: total petroleum hydrocarbon

USEPA: U.S. Environmental Protection Agency

VOC: volatile organic compound
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Table 2-2

Summary of Surface Water and CSO Datasets for the Lower Passaic River Study Area Remedial Investigation

Level of Known Data Issues or
Data Collection Event Date of Collection Number of Samples? Location (RM) Sample Type Analyses Validation Limitations
Surface Water
June 22, 2000; December 15, 4 samples (2 baseflow, Passaic River at Little Falls Large volume and Water: SSC, DOC, POC, specific conductance; water and solids: Upstream of Lower Passaic River
NJDEP/USGS - NJTRWP/CARP 2000; March 14, 2001; and 1 variable flow, and (adjacent to USGS gage 9 . PCB congeners, PCDD/PCDF congeners, pesticides, PAHs, Unknown Study Area; limited temporal
. TOPS sampling .
October 17, 2001 1 stormflow) station 01389500) cadmium, lead, mercury, and methyl-mercury coverage
MPI — Hydrodynamic Survey November 2004 and Grab samples collected to supplement hydrodynamic data from
(Mooring) Water Column 3 locations; 26 samples 8.6, 10, and 11.5 Grab moored instruments; samples analyzed for POC, TDS, TOC, TSS, Full None known
. February 2005
Sampling and VSS
. One-day sampling event to evaluate solids transport during a
USEPA/MP! ngh Flow Event October 12, 2005 2 locations; 143 samples Jackson St. angl Ackerman Grab major precipitation event; samples analyzed for TDS, TOC, TSS, Full Limited temporal scale
Sampling Ave. Bridges
and VSS
Comparison study to evaluate
USEPA/MPI — L -Vol . - . TOPS, Infiltrex, and other | -
/ arge-volume October 2005 1 location; 12 samples 2.5 Large volume PCB congeners, PCDDs, pesticides, TSS, DOC, and POC Partial NHItrex, and other farge
Water Column Sampling volume sampling techniques;
summary narrative available
SPMD deployments intended to measure dissolved-phase Semi-quantitative, indirect
MPI — SPMD Deployment October to November 2005 4 locations; 8 samples 17; 3 tributaries® Composite organics; extracts analyzed for PCB congeners, PAHs, PCDDs, and Partial measure of dissolved phase
pesticides hydrophobic chemicals
Grabs analyzed for ammonia, BOD, herbicides, chlorophyll-a,
MPI — Small-Volume Water N 1,2.5,4.5,10.5, 17; and . COD, cyanide, ortho-phosphorus and total phosphorus, TKN, .
Column Sampling November 2005 8 locations; 267 samples 3 tributaries® Grab and composite TSS, SVOCs, and VOCs; composites analyzed for DOC, POC, and Partial None known
metals
U.S. Geological Sur\_/ey— . Harrison Reach between 2.6 | Grab, Isco, TOPS, and | TSS, POC, DOC, chloride/bromide, dissolved and total metals, lelted. to the Harr|§on .ReaCh
Surface Water Sampling for December 2005 1 location and 3.0 composite PCDD/PCDF congeners, and pesticides Unknown area with one location in the
Environmental Dredging Pilot ' P 9 ' P Lower Passaic River Study Area
PCDD/PCDFs, PCBs (homologs and congeners), mercury (total
and dissolved), TAL metals (total and dissolved), POC, DOC,
Chemical Water Column _ 0to 17.4, Dundee Lake, hardness, SSC, TOC, chlorophyll-a, alkalinity, sulfate, t_otal sulfide,
o August 2011 to June 2013 9 locations, 8 events; . . . TDS, chloride, PAHs and alkylated PAHSs, organochlorine .
Monitoring Program — Small ) Third River, Second River, Grab . . . Partial None known
(8 phases of field work) 756 samples . pesticides (not including toxaphene), SVOCs, VOCs, methyl
Volume and Saddle River . - . .
mercury (total and dissolved), titanium, butyltins, cyanide,
hexavalent chromium (dissolved only), TKN, ammonia, and total
phosphorous; pathogens and bacteria
Chemical Water Column . .
Monitoring Program — High December 2012 FO June 2013 7 locations, 2 sampling 4.2, 10.2, and Dundee Lake Grab PCDD/PCDFs, PCBs, SSC, POC, and DOC Full None known
(2 phases of field work) rounds; 6 samples
Volume
. Moorings, transect .
Ph | Water Col October 2009 t SSC, DOC/PQOC, optical backscatter (OBS), DO, t t .
ysnc.a . atertolumn ctober 2009 to 6 0 to 13.5, Dundee Lake surveys, and grab e / , optical backscatter ( ) DO, temperature, Partial None known
Monitoring Program November 2010 conductivity, and depth
samples
0.7,2.1,2.3,4.2, 55,838, 9.0,
Dissolved Oxygen Study August to December 2012 13 9.6 12.8, 147, 14.7,17.7, Moorings DO, temperature, pH, conductivity, and turbidity Unvalidated None known
and 18.3
CSOs
Tierra Solutions, Inc. - CSO September to November 1997 11 13,4 and 5 Grab Metals, organics, inorganics, pesticides, PCBs, herbicides, and Unvalidated Limited documentation

Sampling Program

physical tests
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Table 2-2

Summary of Surface Water and CSO Datasets for the Lower Passaic River Study Area Remedial Investigation

Level of Known Data Issues or
Data Collection Event Date of Collection Number of Samples? Location (RM) Sample Type Analyses Validation Limitations
GLEC/NJCZEPS_a:J;iY;P/CARP 2001 to 2004 35 5 SWOs and 9 CSOs Grab PCDDs/PCDFs, metals, PAHs, PCBs, pesticides, and wet chemistry Unknown Unknown quality
MPI - 2008 CSO/SWO and January 11, February 1, 20 Iocatlor_ls; 17 _SWO’ 8 S.WOS' ,5 E)SOS’ Large-volume aqueous | PCDDs, PCB congeners, PAHSs, pesticides, metals, TOC or POC, .
. . 13 CSO, 8 tributaries, and 3 tributaries®, and . L ] . Partial None known
Tributary Storm Event Sampling | February 13, and March 8, 2008 . . and sediment grain size, and radiological parameters
10 sediment trap samples 4 sediment traps

Notes:

Sources consulted to compile the information presented in the table include: Tierra Solutions, Inc. (2003, 2004), Battelle (2005), The Louis Berger Group (2012, 2014); and site databases (e.g., ourpassaic.org and http://www.carpweb.org).

a. Numbers are approximate and may vary depending on how quality assurance samples were counted.

b. Reference to “3 tributaries” consists of head-of-tide locations on Second River, Third River, and Saddle River.

BOD: biological oxygen demand

CARP: Contamination Assessment and Reduction Project

COD: chemical oxygen demand
CSO: combined sewer overflow
DO: dissolved oxygen

DOC: dissolved organic carbon

GLEC: Great Lakes Environmental Center

Isco: Teledyne Isco Company sampler

Lower Passaic River Study Area RI/FS

Remedial Investigation Report

MPI: Malcolm Pirnie, Inc.

NJDEP: New Jersey Department of Environmental Protection

NJTRWP: New Jersey Toxics Reduction Work Plan

OBS: Optical backscatter

PAH: polycyclic aromatic hydrocarbon

PCB: polychlorinated biphenyl

PCDD: polychlorinated dibenzo-p-dioxin

PCDF: polychlorinated dibenzofuran

POC: particulate organic carbon

RM: River Mile

SPMD: semi-permeable membrane device
SSC: suspended solid concentration
SVOC: semivolatile organic compound
SWO: stormwater outfall

TAL: target analyte list

TDS: total dissolved solids

TKN: total Kjeldahl nitrogen
TOC: total organic carbon

TOPS: trace organics platform sampler

TSS: total suspended solids

USEPA: U.S. Environmental Protection Agency

USGS: U.S. Geological Survey
VOC: volatile organic compound
VSS: volatile suspended solids
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Table 2-3

Summary of Biota Tissue Collection Events for the Lower Passaic River Study Area

Date of Number of Level of
Data Collection Event Collection Samples? Location (RM) Sample Type Species Collected Tissue Type per Species Analyses Validation Known Data Issues or Limitations
American eel Fillet — skin off
: Limited to four species at limited
_ Toxics in Bi i i Car Fillet . P
N:A%Enﬁm:i—:x';sr;n rlilata 1986 to 2004 Varied per event Apprg:;rr;agely 0 Flshtiasrgiecrab - P - E;E:éﬁgfgj?bneer;zz?-r_s(lj2)2?”2'3’7’8 Unknown locations in the LPRSA (Newark Bay [RM
g rrog Striped bass Fillet p 0] and Monroe Street Bridge [RM 16])
Blue crab Hepatopancreas and muscle
Blue crab Hepatopancreas and muscle
New York State Department Fich and Oyster Soft tissue No validation; limited to blue crab,
of Environmental . ) . PCDDs/PCDFs, metals, PCBs, oyster, and three fish species (all fillet
. . 1993 1 0.1 invertebrate Butterfish Fillet . . None .
Conservation — PREmis tissue pesticides, and lipids samples) at one location near the mouth
Database Scup Fillet of the LPR
Striped bass Fillet
Bl b Edible muscle and
Tierra Solutions, Inc. — Fish and crab uecra hepatopancreas PCDDs/PCDFs, metals, PAHs, PCBs, Limited to three species collected at
Passaic 1995 Biological 1995 13 1.1to 4.5 . . SVOCs, pesticides, organometals, Full locations in the estuarine zone of the
. tissue Mummichog Whole body .
Sampling Program cyanide, and TPH LPRSA only
Striped bass Fillet
Fillet — skin off
Adult striped bass
Whole body
Atlantic menhaden Whole body
] Fillet — skin off
Bluefish
Whole body
Fish crab. and Edible muscle PCDDs/PCDFs, herbicides, metals,
October 1999 154 1.0t0 6.9 mu,ssel ti’ssue Crab Hepatopancreas PAHs, PCBs, pesticides, SVOCs, and Full Limited to RM 1 to RM 7 of the LPRSA
Whole body - soft tissue organometals
Juvenile striped bass Whole body
Mummichog Whole body
Silverside Whole body
Tierra Solutions, Inc. —
RI-ESP Biota Sampling Transplant ribbed mussel Whole body - soft tissue
Program White perch Whole body
Fillet — skin off
Adult striped bass
Whole body
American eel Whole body
Fish and crab Edible muscle PCDDs/PCDFs, hgrpicides, metals, o
May 2000 41 1.0to 6.8 tissue Crab X PAHs, PCBs, pesticides, SVOCs, and Full Limited to RM 1 to RM 7 of the LPRSA
Whole body - soft tissue organometals
Mummichog Whole body
Fillet — skin off
White perch
Whole body
American eel Fillet — skin on PCDDs/PCDFs, herbicides, metals, -
August 2001 13 6010 6.9 Fish tissue PAHs, PCBs, pesticides, SVOCs, and Full Limited to RM 6.0 to RM 6.9 of the

Brown bullhead

Fillet — skin off

organometals

LPRSA
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Table 2-3

Summary of Biota Tissue Collection Events for the Lower Passaic River Study Area

Date of Number of Level of
Data Collection Event Collection Samples? Location (RM) Sample Type Species Collected Tissue Type per Species Analyses Validation Known Data Issues or Limitations
. Whole body, without
American eel :
head/viscera
) Whole body
Mummichog
Whole body — homogenized
Whole body, without
White perch head/viscera
C 2000 to 200 h and Whole body
ARP — to 4 Fish an . .
Harbor Fish/Crustacean 2000 to 2004 109 26 crustacean All edible tissue PCDDs/PCDFs, metals, PAHs, PCBs, and Partial Limited to the lower portion of the
. . pesticides LPRSA
Collection tissue Blue crab Hepatopancreas
Muscle tissue
Whole body
Opossum shrimp
Whole body - depurated
Ribbed mussel All soft parts
Whole body
Seven spine bay shrimp
Whole body — depurated
Crab tissue chemistry data available at
USEPA — EMAP and REMAP two stations in the LPRSA and one
within the National Coastal Crab and lobster station in Newark Bay near the mouth of
2000 and 2002 2 Regional tissue and fish White perch and blue crab Whole Metals, DDTs, PCBs, and pesticides FullP . L y . .
the river; limited to two species (white

Assessment —
Northeast/New Jersey Coast

tissue

perch and blue crab) at two locations in
the LPRSA
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Table 2-3

Summary of Biota Tissue Collection Events for the Lower Passaic River Study Area

Date of Number of Level of
Data Collection Event Collection Samples? Location (RM) Sample Type Species Collected Tissue Type per Species Analyses Validation Known Data Issues or Limitations
Fillet — skin off
American eel Whole body
Carcass
Hepatopancreas only
Muscle only
Blue crab
Muscle/hepatopancreas
Carcass
Brown bullhead Whole body
Fillet — skin on
Carp
Whole body
h | catfish Fillet — skin off
t .
annet caths Carcass Metals, butyltins, PAHs, alkylated PAHSs,
2009 Fish and De.capod August to 299 0to 174 Fish gnd crab Fillet — skin on SVOCs, PCB Aroclors, PCB cgngeners, Full and None known
Tissue Collection September 2009 tissue Largemouth bass PCDDs, PCDFs, organochlorine summary
Carcass pesticides, lipids, and percent moisture
Fillet — skin on
Northern pike
Carcass
Fillet — skin on
Smallmouth bass
Carcass
Fillet — skin off
White catfish
Carcass
Fillet — skin on
White perch Whole body
Carcass
Fillet — skin on
White sucker
Carcass
Limited tissue mass was available for
Nereis virens (estuarine) Metals, butyltins, PAHs, SVOCs, PCB some freshwater worm tissue samples
. 2009 Labgratow December 2009 19 O0to 15 Worm tissue and Lumbriculus variegatus Whole body — depurated congeners, ECDDS' EC.DFS' - Full .and a reduced analytg -pI’IOI’Ity st was
Bioaccumulation Tissue® (freshwater) organochlorine pesticides, lipids, and implemented; an additional sample was
percent moisture not analyzed because of insufficient
tissue mass
2010 Spring Small Forage
Fish Reconnaissance May 2010 10 2to5 Small forage fish Mummichog Egg Lipid Summary None known

Sampling
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Table 2-3

Summary of Biota Tissue Collection Events for the Lower Passaic River Study Area

Date of Number of Level of
Data Collection Event Collection Samples? Location (RM) Sample Type Species Collected Tissue Type per Species Analyses Validation Known Data Issues or Limitations
Mummlcho.g, g|zzarfjs Metals, butyltins, PAHs, alkylated PAHSs,
2010 Small Forage Fish June to August shad, pumpkinseed, silver SVOCs, PCB Aroclors, PCB congeners Full and
. 9 9 31 Oto 174 Fish tissue shiner, spottail shiner, white Whole body ' ' °ong ' None known
Tissue Collection 2010 erch and mixed forage PCDDs/PCDFs, organochlorine summary®
P ' fichd 9 pesticides, lipids, and percent moisture
_ Metals, butyltins, PAHs, alkylated PAHSs, . . .
March to June Eastern elliptio mussel SVOCs. PCB Aroclors. PCB congeners Survival was low for estuarine mussels in
2011 Caged Bivalve Study 5011 8 0to17.4 Mussel tissue (freshwater) and Soft tissue PCDDs’ PCDFs. or arl\ochlorineg ' Full the transitional zone due to intolerance

ribbed mussel (estuarine) o o 9 . of low salinity conditions

pesticides, lipids, and percent moisture
White perch, brown
bullhead, channgl catfish, ) Metals, butyltins, PAHs, alkylated PAHS,
- 17.4 above common carp, white sucker, Whole body, fillet, and
2012 Background Fish Tissue L . . SVOCs, PCB Aroclors, PCB congeners,
October 2012 Dundee Dam to Fish tissue American eel, smallmouth carcass depending on . Full None known
Survey . . . PCDDs/PCDFs, organochlorine
21.5 bass, northern pike, banded species and size - . .
killifish, pumpkinseed, and pesticides, lipids, and percent moisture
silver shiner

Notes:

Sources consulted to compile the information presented in the table include: USEPA EMAP and USEPA REMAP, Region 2, within the National Coastal Assessment — Northeast/New Jersey Coast, available online at http://www.epa.gov/emap/nca/html/about.html); Tierra Solutions, Inc. (2003); CARP

(http://www.carpweb.org/main.html); NJDEP (1990, 1993); Belton et al. (1985); Horwitz (2005, 2006); NJDEP 2004 Routine Monitoring Program for Toxics in Fish: Year 2 — Estuarine and Marine Waters (http://www.state.nj.us/dep/dsr/2004data.htm); and PREmis database (created January 21, 2006; available at

http://ourpassaic.org).

a. Numbers are approximate and may vary depending on how quality assurance samples were counted.

b. Methods used to validate data collected in USEPA’s Environmental Monitoring Assessment Program are available at http://www.epa.gov/emap/nca/htmi/docs/qaprojplan.html.

c. Laboratory bioaccumulation tests were conducted using sediment collected from the LPRSA during the 2009 Surface Sediment Sampling Program.

d. Four composite samples were composed of multiple species of small forage fish, including Atlantic silverside, gizzard shad, inland silverside, smallmouth bass, striped bass, striped mullet, spottail shiner, tessellated darter, or white perch.

e. Data generated by the PAH (CARB 429 Mod), PCB congener (USEPA 1668B), PCDD/PCDF (USEPA 1613B), and organochlorine pesticide (USEPA 1699 Mod) analyses, which all used high-resolution gas chromatography/high-resolution mass spectrometry instruments, underwent full data validation. For
other chemical groups, at least 20% of the data received full-level validation and up to 80% received summary-level validation.

CARP: Contamination Assessment and Reduction Project

DDT: dichlorodiphenyltrichloroethane

EMAP: Environmental Monitoring Assessment Program

ESP: ecological sampling program

LPR: Lower Passaic River

LPRSA: Lower Passaic River Study Area

NJDEP: New Jersey Department of Environmental Protection

PAH: polycyclic aromatic hydrocarbon

PCB: polychlorinated biphenyl

PCDD: polychlorinated dibenzo-p-dioxin

PCDF: polychlorinated dibenzofuran

REMAP: Regional Environmental Monitoring and Assessment Program
RI: Remedial Investigation

RM: River Mile

SVOC: semivolatile organic compound

TPH: total petroleum hydrocarbon

USEPA: U.S. Environmental Protection Agency
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Table 2-4

Summary of Biological Community and Habitat Quality Investigations in the Lower Passaic River Study Area

Data Collection Event

Dates of Collection

Location (RM)

Number/Description of
Sampling Locations

Description

Tierra Solutions, Inc. —

Surveyed LPRSA bird community during four seasonal events. Birds were identified by species, life stage, location,

RI-ESP Avian Community Survey 1999 t0 2000 1to7 4 survey areas and counted.
August 2010, Transects divided evenl
. . October 2010, y Qualitative survey of birds observed in habitats using transects that were surveyed a total of three times (i.e., at
Avian Community Seasonal Surveys Oto174 between the west/south and . .
January 2011, and sunrise, midday, and sunset).
east/north banks
May 2011
Tierra Solutions, Inc. — Phase 1 Toxicity Identification July 2000 1t07 5 Investigated sediment toxicity to benthic invertebrates in the LPRSA. Conducted sediment and porewater toxicity
Evaluation Y tests using amphipod, Ampelisca abdita. Included in sediment quality triad assessment.
Tierra Solutions, Inc. — RI-ESP Benthic Invertebrate Community . 15 LPRSA; 3 reference area | Evaluated structure and composition of benthic invertebrate community in LPRSA and compared to Mullica River
Fall 1999 and spring 2000 Tto7 . . . L
Survey stations (reference area). Included in sediment quality triad assessment.
Approximately 17 (at
Dundee Dam), plus 6
NJDEP — Ambient Biomonitoring Network 1993,1998, and 2006 stations on tributaries (e.g., 7 Taxonomic identification of benthic invertebrates was conducted.

Second, Third, and Saddle
rivers)

USEPA — EMAP within the National Coastal Assessment —

2000 and 2002

Between RM 5 and RM 11

1 location with 1 grab

Conducted taxonomic identification and measured biomass of benthic invertebrates from numerous stations along
New Jersey coast. Benthic community data were limited to three stations in the LPRSA and one station in Newark Bay

Northeast/New Jersey Coast collected near the mouth of the river.
Conducted taxonomic identification and measured biomass of benthic invertebrates from numerous stations in
USEPA — REMAP, Region 2, within National Coastal Assessment 1998 and 1999 2 1 location Region 2. Benthic community data were limited to one station in LPRSA and one station in Newark Bay near the mouth
of the river.
NOAA Northeast Fisheries Sgence Cent_er— Benthic M_acrofauna Between June 1993 and A Conducted taxonomic identification of benthic invertebrates from numerous stations in Newark Bay. Benthic
and Associated Hydrographic Observations Collected in Newark Mouth of the Passaic River 2 . o L .
March 1994 community data were limited to two stations in Newark Bay near the mouth of the river.
Bay, New Jersey
Aqua Survey — Taxonomic ldentification of Benthic Benthic invertebrate fauna samples were collected at 28 sampling locations (25% of SPI survey locations) that were
Invertebrates from Sediment Collected in the Lower 17 Miles June to July 2005 Oto 16 28 evenly distributed throughout the LPR. A subset of 100 organisms was subsampled from each sample, counted, and
of the LPR in Support of the Lower Passaic Restoration Project identified to the lowest practical taxon (family in most cases).
October to . . .
. . November 2009, 100 Ioc§t|0n§ " fa.II 2005; Benthic invertebrate community data from surface sediment grab samples (0 to 0.5 foot). A component of an SQT
Benthic Invertebrate Community Seasonal Surveys Oto174 33 locations in spring and . .
June 2010, and July to study (see Table 2-1 for sediment chemistry).
summer 2010
August 2010
Sediment Toxicity Study October ;_gol\éovember Oto174 98 locations A component of an SQT study (see Table 2-1 for sediment chemistry).
Freshwater Reference SQT and Background Sediment Study November 2012 17.6 (above Dundee Dam) 24 locations Benthic invgrteprate comm.unit.y survey and sediment toxicity components of SQT assessment at freshwater
to 21 reference sites in the Passaic River above Dundee Dam.
Burger — 1999 Survey of Anglers 1999 Newark Bay Complex 6 locations (1 near the Anglers (267) were interviewed to assess consumption patterns and identify the reasons why people fish and crab, as

(Newark Bay Complex)

mouth of LPR)

discussed in Burger (2002).

Tierra Solutions, Inc. — Creel/Angler Survey

2000 and 2001

Tto7

Boat-based survey, 143 days;
land-based survey, 101 days

Conducted boat-based counts and land-based interviews to provide data on the location and frequency of fishing.
The land-based interviews provided more detailed data on a per-angler basis, including number of trips per year,
number of fish or crab caught and eaten, and general demographics.

NJDEP — 1995 Urban Angler Survey
(Newark Bay Complex)

1995

Newark Bay Complex

26 fishing and crabbing
locations (2 in LPR)

Angler survey was performed to assess angler awareness and understanding of fish consumption advisories.
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Table 2-4

Summary of Biological Community and Habitat Quality Investigations in the Lower Passaic River Study Area

Data Collection Event

Dates of Collection

Location (RM)

Number/Description of
Sampling Locations

Description

Characterized LPRSA fish community during two events: late summer/early fall 1999 and spring 2000. Coordinated

. Tierra - . 1999 and 2000 1to6 15 effort with fish tissue sampling program; community data were used to select target species for tissue collection.
RI-ESP Fish Community Survey . . . . . . .
Qualitative pathology information was compiled on fish not collected for tissue chemistry analyses.
NJDEP — Fish 1Bl Report: 2004 Sampling Summer and fall 2004 15.5 1 Fish community survey data were compiled.
USEPA — Fish Abundance Data for New Jersey August 2000 9.9 2 USEPA coastal assessment program collected fish community survey data.
USEPA — EMAP within the National Coastal Assessment — 1990 and 1993 Lower 6 miles of the 1 location with 3 grabs Conducted taxonomic identification and measured biomass of benthic invertebrates from numerous stations in
Northeast/New Jersey Coast Passaic River collected Virginian Province.
Mouth of Newark Bay up
. . . . to the Dundee Dam
USACE - Flood Protection Feasibility: Main Stem P Ri . . . Y . . . )
ood rrotection reasibiity: Main Stem Fassaic River Spring and summer 1981 including the locations on 13 Data were from USACE fish community survey, which targeted only anadromous fish.
Volume lll, Phase | . .
the tributaries (Second,
Third, and Saddle rivers)
Princeton Aqua Science — Biocommunities Study 1981 and 1982 9 3 Data were from fish community survey, which targeted only one fish species (mummichog).
August to September 8 reaches (5 in estuarine
. . 2009, January to . Surveys of fish communities to determine relative abundance, structure, and indices of the fish community over
Fish Community Seasonal Surveys Oto 174 zone and 3 in freshwater . . . . )
February 2010, and June Zone) multiple seasons; included gross internal and external pathology evaluations on select fish.
to July 2010
Tierra — RI-ESP Habitat Characterization Survey of LPRSA Fall 1999 and spring 2000 1to7 Contnf\uous shoreline Characterlzed §horel|ne habltat.s in I_.PRSA according to four categories: aquatic vegetation, bulkhead, riprap, and
observations of both banks | mixed vegetation. Included delineation of mudflats.
Germano & Associates — SPI Survey of Sediment and Benthic Chara;terlzgd the phy5|_cal and biological conditions of surface sedlments to a.\ssess the river’s intertidal and subtidal
. L June 2005 Oto 16 134 benthic habitats. Sampling occurred along 27 transects, 4 to 5 sampling locations per transect, from Newark Bay to
Habitat Characteristics of the LPR .
Garfield, New Jersey.
Tierra  Ecological Benchmarking Assessment of LPRSA 2005 0to 17 Continyous survey of Characterized and q.uantified .the physical and ecological attributes, or "benchmarks,” of LPRSA wetland and aquatic
17 miles of LPRSA habitats for restoration planning purposes.
. . . . 0 to 17, plus areas on Conducted terrestrial vegetation surveys and wetland delineations at three locations and identified bio-benchmarks
USACE Vegetathn Sampling, Wetland Delineation, and 2008 tributaries and upstream 27 in the LPRSA. Three reference areas (identified on the basis of wetland vegetation) were also identified within and
Bio-Benchmark Survey .
of Dundee Dam outside of the.
. . 0 to 17.4, locations along Continuous shoreline o . . . . .
Habitat Identification Survey September 2010 Qualitative survey of shoreline features and vegetation within the LPRSA and LPRSA tributaries.

3 tributaries

observations of both banks

Notes:

Sources consulted to compile the information presented in the table include: USEPA EMAP and USEPA REMAP, Region 2, within the National Coastal Assessment — Northeast/New Jersey Coast, available online at http://www.epa.gov/emap/nca/html/about.html); USACE (1987), NJDEP (1990, 1993), Belton et
al. (1985), Horwitz (2005, 2006), Tierra Solutions, Inc. (2003, 2004), Battelle (2005), Stehlik et al. (2005), MPI (2007), Germano & Associates (2005), Shisler et al. (2008), Burger (2002), and site databases (e.g., ourpassaic.org).

REMAP: Regional Environmental Monitoring and Assessment Program

RI/FS: Remedial Investigation/Feasibility Study

EMAP: Environmental Monitoring and Assessment Program
ESP: ecological sampling program

RM: River Mile

SPI: Sediment Profile Imaging

SQT: Sediment Quality Triad (chemistry, toxicity, and benthic invertebrate community)
Tierra: Tierra Solutions, Inc.

USACE: U.S. Army Corps of Engineers

USEPA: U.S. Environmental Protection Agency

IBI: index of biotic integrity

LPR: Lower Passaic River

LPRSA: Lower Passaic River Study Area

MPI: Malcolm Pirnie, Inc.

NJDEP: New Jersey Department of Environmental Protection
NOAA: National Oceanic and Atmospheric Administration
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Table 2-5

Summary of Bathymetry, Hydrodynamic, and Geophysical Investigations in the Lower Passaic River Study Area

Event Date(s) Location (RM) Description
USACE Bathymetry Surveys 1932 10.7to 11.5 Digitized from charts on transects spaced approximately 25 feet apart.
USACE Bathymetry Surveys 1948 104 to 11.3 Digitized from charts on transects spaced approximately 200 feet apart.

USACE Bathymetry Surveys

1949 and 1950

1949: RM 2.5 to RM 5;
1950: RM 5 to RM 6.8

Digitized from maps of point data with approximately 30-foot spacing in a grid pattern; post-dredge data.

USACE Bathymetry Survey

1966

RM23toRM 7.8

Digitized from maps of point data on transects spaced approximately 90 feet apart.

USACE Bathymetry Survey

1975 (pre-dredge) and
1976 (post-dredge)

RM 8 to RM 12.5

Digitized from maps of point data on transects spaced approximately 100 feet apart.

USACE Bathymetry Survey 1989 Oto 15 Digitized from maps of point data on transects spaced approximately 100 feet apart.
Tierra Solutions, Inc. - 1995, 1996, 1997, 1999, Single-beam surveys on 100-foot-spacing transects with points taken every 2 feet. Single-beam surveys were used for direct comparison at
. RM 1toRM 7 .
Single-beam Bathymetry Surveys and 2001 co-incident transects.
USACE - Single-beam Bathymetry 2004 RMOtoRM 174 Single-beam surveys using 100-foot spacing of transects; performed by Rogers Surveying, Inc.
A S Inc. - Pilot Study S Area Single-b Bet Jack Street Brid d . . . . .
qua Survey, Inc fiot Study survey Area single-beam 2004 etween Jackson Sireet bridge an Single-beam survey using 25-foot spacing transects bank-to-bank (mean lower water) to cover the Pilot Study Dredging Area.
survey New Jersey Turnpike
Aqua Survey, Inc. - Geophysical Survey for NJDOT 2005 RM 0 to RM 17 Five longitudinal lines and 51 transects; side scan sonar, fathometer, magnetometer, gradiometer, and sedimentological properties for 275 short
push cores and for deep cores.
Gahagan & Bryant Associates, Inc. - Multi-beam Survey 2007 RM 0 to RM 14.2 Survey obtained 100% coverage in navigable water with a 5-foot grid.
. . RM 0.5 to RM 8.2; Survey was performed to duplicate the methods and equipment used during previous surveys of the river so that comparisons could be made with
Gahagan & Bryant Associates, Inc. - Single-beam Survey 2007 RM 14.3 to RM 16.5 previous single-beam surveys. 100-feet spacing of transects; points were taken every 0.5 foot.
Gahagan & Bryant Associates, Inc. — Multi-beam and Co-located 2008 survey with 2007 survey in order to correlate 2007 data. Single-beam survey was conducted along 13 transects for a direct
. 2008 RM 0 to RM 14 . . . . ) . .
Single-beam Surveys comparison with pre-2007 data. Multi-beam survey included main channel and side slopes on a 5-foot grid.
Gahagan & Bryant Associates, Inc. — Multi-beam Survey 2010 RM 0.5 to RM 14.2 Survey obtained 100% coverage in navigable water with a 5-foot grid.
Gahagan & Bryant Associates, Inc. — RM 10.9 2011 RM 10 to RM 12 Multi-beam (RM 10 to RM 12) and single-beam (RM 10.6 to RM 11.3; 86 transects at 50-foot intervals). Performed in July 2011, this survey occurred
Characterization prior to storm Irene.
Gahagan & Bryant Associates, Inc. — Post-Irene Survey 2011 RM 0.5 to RM 14.2 Multi-beam; single-beam on transects from RM 1.6 to RM 8.0, as previously performed in 2008 and 2010.
Gahagan & Bryant Associates, Inc. — Multi-beam and Single-beam performed in shallow (2 to 6 feet) areas over RM 0 to RM 11; multi-beam from RM 0 to RM 14; intended to characterize bed under
. 2012 RM 0.5 to RM 14.2 . o
Single-beam Surveys extended low river flow conditions.
Great Lakes Dredge and POCk Company, LLC ~RM 105 2013 RM 10.9 Removal Area Single-beam survey conducted in July 2013 in the RM 10.9 Removal Area prior to dredging activities.
pre-dredge single-beam survey
Rut — Hydrod icS L iles of th . . . -
Ltgers = Hydrodynamic survey July 2004 to July 2005 ower 6 miles of the Measured river flow, sediment movement, and seasonal changes in salinity and temperature.

July 2004 to July 2005

Passaic River

MPI — Hydrodynamic Survey

November 2004 to
May 2005

Upper 11 miles

Hydrodynamic data were collected as part of the LPRSA RI/FS. Work involved three buoys (moorings at RM 8.6, RM 10, and RM 11.5) deployed
from November 2004 to October 2005. Data collected included surface and bottom salinity (conductivity) and suspended solids (TSS and VSS).
Vertical velocity profile data collected during deployment are incomplete.

Tierra — Hydrodynamic Studies

1995 to 1996

05t079

Water-level fluctuations were documented at three tidal gages from April 1995 to June 1996. Velocity profile data were collected at eight cross
sections from July 1995 to May 1996. Moored current meter data (including subset of temperature and salinity) were collected at three locations
(from RM 1.4 to RM 6.8) from July 1995 to May 1996. Temperature, salinity (conductivity), and TSS data were collected from eight cross sections
from July 1995 to May 1996.

Notes:

Sources consulted to compile the information presented in the table include: TAMS and Malcolm Pirnie, Inc. (2005), Tierra (2003, 2004), Aqua Survey (2006), AECOM (2010, 2013), The Louis Berger Group (2014), and site databases (e.g., ourpassaic.org).

LPRSA: Lower Passaic River Study Area

MPI: Malcolm Pirnie, Inc.

NJDOT: New Jersey Department of Transportation
RI/FS: Remedial Investigation/Feasibility Study
RM: River Mile

Lower Passaic River Study Area RI/FS
Remedial Investigation Report

Tierra: Tierra Solutions, Inc.

TSS: total suspended solids

USACE: U.S. Army Corps of Engineers
VSS: volatile suspended solids
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