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Abstract
The presence of foxic chemicals inwater and sediments throughout New York-New Jersey Harbor has resulted
in reduced Water quallty, fisheries restrlctlonsiadwsories and general adverse impacts to the estuarlne and

NY- NJ Harbor (NJTRWP) included a eet of arnblent Water quality studies desugned to prowde the New Jersey
Department of Ervironmerital Protection (NJDEP) the information it needs o identify sources of the toxic chiermi-
cals-of concern, and to prioritize these sources for appropriate action. In.addition, discharges from the twelve
New Jersey publicly-owned wastewater treatment plants (POTWs) and selected stormwater outfalls (SWOs) and
combined seweroverflows (CSOs) that discharge to the harbor were sampled, The PGTW, SWO, and CSG
sampleswere analyzed using high reselution miethods for polychlorinatec b|phenyls (PCBS) dioxinsffurans
(PCDD{Fs), polyaromatic hydrocarbons (PAHs), pesticides, cadmium (Cd), lead (Fb), mercury (Hg), and methyi-
Hg. Inhgenaral, mean contaminant concentrations for the sampled SWOs and C50s were considerably higher
thanthe mean concentrations in the POTW effiuents. The mean total Hg congentration in the POTW effluents
were typically lessthan 37 ng/l, with the effluents from only three of the POTWSs {Passaic Valley Sewage
Commission [PVSC), North Bergen-Central, andyvest New York) exceeding the New Jersey Saline Human
Health Water Quality Criteria (NJ WQEC, 51 ng/L). Mean total Hg concentrations in the SWOs (277 ng/L) and
CS0s (242 ng/L)were considerably greater. The mean total Cd concentrations in the POTW effluents wera
typically lessthan akbout 200 ng/L, with higher mean concentrations observed inthe SWOs (792 ng/L) and
CS0s. (4'9{ ngiL). The mean total Pb cencentration in the POTW effluents was less than 3,5 ug/L, while the
mean total Plrconcentrations in the SWOs (101 ug/L) and C80s (51 ug/L) exceeded the New Jersey Aquatic
Chronic WQC (24 ug/L). The total dioxinfuran (PCDD/F) concentration in eachof the callected POTW samples:
ranged fram 0:23 pgiL to 153 pg/L; the mean cencentrations for all of the samples callected at the selected
SWOs(2,409 pg/l) and CE0s (2,633 py/L ) were substantially higher. 2,3,7.8-TCDD was detected in only one
POTW samplé, butwas detected in mast 6f the 8WO and CSO samples Meafi total PCB concentratiohs:
ranged from 6.8 ngiL to 23 ng/L at the POTWSs, exceptfor PVSC (72 ng/Lyand Linden-Roselle (61 ngil). The
mean concentrations for all of the samples co-ilect’e’d at the selected SWOs (52 ng/L) and CSOs (58 niL) were
higher than the total PCB concentrations observe in most of the POTW samples. PCB 1 accounted for about
76% of the ictal FCBs at PVSC, but was present at-only low concentrations (if-at-zll} in the other POTWs and in
the CEOand SWO samples. The NJ 8aline Humary Health WQC for total PCBs (0.064 ngl/lL) was exceeded by
the mean congentration at all of the POTWs-and CSO/SWO sampling locations. The NJ Saline Aquatic Chrohic
WQC {30 ng/L) was exceeded by the mean total PCB concentrations at PVYSC, Linden-Roselle, and in the CSO
and SWO samples. Mean total pesticide concentrations ranged fromabout 10 to 30 ng/L at the POTWSs, with the
mean concentrations at the selected SWOs (70 ng/Lyand CSOs (79 n/l) higher than the total pesticide concen-
tratiensabserved inthe POTW.samples. The-applicable NJ Saline Human Health WQC for total chlordane,
dieldrin, ari rigus DOT compounds wete exceeded by the mean concentrations dbserved at mostof the
POTWSs, and inthe meanh CSCand SWO ¢orficentrations. The total chiordarie and dieldrin Saline Aquatic Chirofie
WQC were also exceeded by the meart G880 arid SWO concentrations, and by the mean concentrations at most
of the F"QTVVS Mean total PAH concentrahons ranged from 527 to 6, ?’60 ng/L'at the F"OTVVS The mean total F’AH

POTW ln contrast there were no {or only weak) correlahons betweeh the annuai contammant loads and the mean
contaminant cencentrations in the POTW affiuerts. The Phase One NJTRWP POTW, SWO, -and CS50 data ard
analyseswill be used, together with cther CARF data and the CARP Model results, o developthe NJTRWP
Implementation Plan,
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Introduction

The New: York-New. Jersey Harbor estuary system is of
encrimous and interdependent ecological -and econoriiic
importance. The Port of New York and New Jersey is central
to the ecoromy: of the region, and is the largest port on the
East Coast of the United States. The presenge of toxic
cheriicals in water and sediments throughout the harbor
results in reduced water quality, fisheries restrictions and
advisories, reproductive impairments In Some coastal
species, and general adverse impacts to the estuarine
and coastal ecosystems. Problems associated with the
managemeant of contaminated dredged material have
resulted in unceftainty regarding construction and future
maintenance of the maritime infrastructure that supports
shipping in the Harbor.

The New York-New Jersey Harbor Estusry Program
Com‘p'rehenswe Conservatlon and ManagementPIan (HEP

dloxms;‘furans ('F’CDD/FS) chlorlnated pestlmdes
polycyclic.aromatic hydrocarbons (PAHs), and mefats. The
HEP CCNP includes a number of actions to.achieve is
goals and objectives related to the “Managemient of Toxic
Contamination™

(1) reduce continuing discharges of the chamicals: of
canhcern fo the estuary,

(2) remediate ‘selected contaminated sediments;

{3) minimize human health risks due.to the consump-
tion of fish and shelifish;

{4) better understand the problem and take. additional
actions as mcote is learned.

The-Jeint Dredging Plan fof the Part of New York-and New
Jersey (Octebier 7, 1998) stresses the &conafmic Jmpor
tance of the port, and the associated need to- dredge navi-
gation ghannels and maintain port facilities. The Jaint
Dredging Flan has two major objectives:

1) to premote greater certainty ahrd predictability in
the dredging project review process, and dredged
material . management;

(2) to facilitate effective long-term environmentally
sounhd management strategies for addressing
dredging and disposal needs for the region.

As partof the commitments included in the Joint Dredg-
ing Plan, the States of New Jersey and Neéw York agreed
to implement the HERP CCMP as it relates to a riumber of
sediment and taxic. contamination cdancerns. In
response the HEP Contaminant Assessment and
mented The New Jersey Toxics Reduotlon Workplan for
NY-NJ Harbor (NJTRWP) is the. New Jersey CQn’Tponent
of CARR,

The NJTRWP includes a seriés of studies designed tg
provide the NJ Department of Environmental Protection
(NJOEP): with the information it needs to identify sources
of the toxic chemicals of concern, and to prioritize these
sources for appropriate :action. In addition, the data from

these studies haie beeft coimpiled with the CARP data.
collected by the New Yeork ‘State' Department of Enviran-
mental Conservation in the CARP Database. Fmally, the
CARP data collected by the two states has been used o
devealop the CARP sedimeant and coftaminant fate,
transport-and bioaccumulation model. The CARP
Database and CARP Madel .can be accessed at
www.carpweb.org.

Phase Orie of the NJTRWP (NJDEP 2007, 2001) in-
cluded a set of amhbient water quality studies, summa-
rized in Pecchioli et al. (2007}, Samples were collected
at the heads-of-fide and within the tidal reaches of the
five major New Jersey tributaries to the harbor (the
Passaic, Hackensack, Elizabeth, Rahway, and Raritan
Rivers), and within the gstuarine areas of Newark Bay,
the Kill van Kuli, and the Arthur Kill. In addition, hydrgdy-
namics studies (surnmarized in Pecchioli et.al., 2008)
were conducted in the NY:NJ Harbor estuary. Finally,
NJTRWP Study 1-G sampled the discharges from
publicly-owned wastewater treatment plants (POT\Ws],
combined sewer sverflows {C80s), and stormwater
outfalls (SWOs). This is by far the. most.comprehensive
sampling for toxic contaminants ever to occur in this
economically important and complex éstuarine system.

The major objective-of MJTRWPE Study |-G (undertaken by
the New Jersey Harbor Dischargers Group and the Great
Lakes Envirgnmental Center) .is to determine the
concentrations and loadings of selected organic and
inorganic toxic - cofitaminants-discharged from all of the
New Jersey POTWs into NY-NJ Harbor. A second objec-
tive is to provide measurements of contaminant céncen-
trations in discharges from New Jersey SWOs and
C80s that:discharge. o the harbor. This data will ‘be used
to (a) develop and calibrate the. CARP sediment and
contaminant fate, franspert and bicaccumiilation madel,
and (b) develap the. NJTRWP Implementation Plan to
trackdown and’ rdentlfy sources of the toxic contaminants.

detail the Objthi\ieS samphng and analytical methods
quality assurance protocdls, and reslts of the NJTRWP'

studies:

B NJDEP NJTRWP Workplan — Volume | (Revised/
Version 2 —February 2, 2001)

B NJDEPNJTRWR Workplan —Volume IIQAPP {Ver-
sion 2.3 — June 2007[Final])

B Study -G Concentrations and Loads of Otganic
Compounds and Trace Elements in Tributaries
to Newsirk and Raritan Bays, New Jersey (Wilson
and Bonin, 200?)

B Study |-€: Organic Compounds, Trace Elements,
Suspended Sadirment, -and Field Charactéristics
at the Heads-of-Tide of the Raritan, Passaic,
Hackensack, Rahway, and Elizabeth Rivers, New
Jersey, 2000:03. {Bonin -and Wilson, 2008)

B Study :D/E: The New Jersey Toxics Reductioh
Workplan for-NY-INJ Harbor — Ambient Monitoring
of Water Quality Within Major Tributaries and the
Estuary, Final Report — April 2007 (Stevens Insti-
tute of Technolagy, 2007)
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‘B Study [-G: The New Jersey Toxics Reduction
Workplah Study |-G Project Report (fevised-final,
February 2008)

Theése dotuménts are available in electfonic format at
hitp: s state nj.usidep/dsrinjtrap!.

Methods and Data Analysis
Study 1-G of the NJTRWP consists of the sampling of
discharges from all twelve (12) New Jersey municipal
wastewsater treatment facilities (POTWSs), and selected
combined sewer outfalls {CS0s) and storm water outfalls
{(SWQs), which discharge to NY-NJ Harbor (Figure 1).
Sampling of the POTWSs was initiated in -October 2000-and
completed in August 2001, The six (8) largest POTWs (see
Table 1) gach W!th significant |ndustr|ailcommer0|al

(cheber and December 2000, May and August 2001) The
six (6) smallest F’OTWS serving mostiy resadenttal areas,

wa
Samygling of the CSOs and SWOs (durlng d: .
weather events) began in September 2001 and- was
completedin April 2004. Five (5) SWOs were sampledthree
(3) tires-each, while nine {8) C80s were sarmpled from
one to threg times each.

Figure 1. POTW, CS0 and SWO Lacations far the Harbor Estuary Pragram
Comtaniinant Ass essment and Reduction Program
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TabIe 1: Estimated annual ioads of HY (grams/year), €0
(kilogramsivean, and P (ki from the 12 NJ POTWS that
ﬂssenarqe 6 MY-NJ Harbor,

HIRPOTYY By Laad ~d Load Pi Load

_fufyrl {kofyr) {k

Passa\(':i\?'aﬁ'ey_ (PVSC)’ 20,159 1307 7418

Bergan County UL BCUAF -2,847 7.8 2ITE

Linden Roseliér 465 20 31.%

uint Mesting Esssx LJRign™ 1,120 g8 1205

Fatwray Yalley® 572 4.8 858

Middlesex Countly. UA (CUAY 1,358 93 081

MNarth BergeniNB+-Centra! i 1.2 327

Sacgucis 43 032 Bl

North BergerdMBI-Wasdsliff 147 0.2 92

Hebaken | 755 1.3 EFE

YRSt M Yeork ok Z8 136

Edgewsater B2 2:1 8.3

Total 29.095 1701 14807
*large’ POTWS

Twenty-liter (20 L) 24-hour whole water composite samples
of effluent from the POTWSs, and 20 L whole water grab
samples of CSC and SWQ discharges, were collécted.
Each sample was split into four 2.5 L samples fer arganic
contaminant analyses, three 500 ml subsamples for
metals analyses, and additional subsamplés for
suspended solids {58) and .organic carbon (total orgarnic
carbon [TQC], particulate .organic carbon [POC], and
dissolved organic carbon [DOC]) analyses. The samples
were analyzed using, high-resolution methods for PCBs
(modified USEPA Method 1668a), dioxins/furans {modified
USEPA Method 1813b), PAHSs (high-resolution [HR]: GE/
MS- SIM) and pestlmdes (HR GC/MSB)., The grab and
(USEPRA Method 1638) Hg (mod|f|ed USEPA Method
1631k}, and methy! Hg (modified USEPA Method 16730).
The raw data for these studies, as reported by the analytical
laboratories, are available i the CARP Database.

Because of the number and nature of the samples.and
associated blanks cellected, & "maximum blank” approach
was developed to assess the impact of blank
contamination.on the usability of the sample data. In this
“maximum biank” approach, the Method, Equipment, and
Field Blanks associated with a sample are evaluated for
each target analyte. Of the three blank results, that having
the largest value - i.e. the "maximum blank” — is used to
assess the effects of blank contamination on the sample
result, In orderfora sample result to be usable, it must be
at least five times {5x) greater than the “maximum blank”
(3x for PCBs). Mgst of the analytical data were blank.
corrected using the standard "NJTRWP Maxirmum Blank
Approach”. However, exceptions to this approach were
made in some sampling events. for some contaminants:
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Flgiire 2: NJTRIVP BTV, SWO, aid. €507 Mean Totel g’

mean total Hg concentration in the POTW effly-
ents wefe typically Tess than 37 ngfl, with the
effluents ftom.only three of the POTWSs (Passaic

SO0,

Valley Sewer Commissianers [PVSC], farth
Bergen-Central, and West New York) exceed-

25t

2007

Totat Hg (hgiL)
&
o

=
a2
&

[SalineHaran Heath \Wiac = 51 r\gtL|

o
=
=]

r
Nn

, > > S 3 & 3 & 3 E
5 i ) i Ed @ o A Ed g & &
¥ & o - @q» Qj* &c@ égﬁ Q?:s* \s’«‘\ qﬁ{E‘ @df’
¥ 38 & 7 el
& &\Q
¥ #

POTW and'SWO/CE0 Mzams.

ing the New Jersey Saline Human Health Wa-
ter Quality Crity (NJ WQE;:51 ng/L). Mesn
total Hg cancentrations in the SWOs {277 nig/Ly
and C850s (242 ngfl) were considerably
greater.

Figure 3 shows the mean total Cd concentra-
tion at gach of the POTWs, and the mean con-
cenfration for all of the samples colletted at
the selected SWOs and CS0Os, The mean total
Cd concentration in the POTW effluents were
typicallyless than about 200 ng/L, while those
for the SWO's (792 ng/l) and CSO0s {497 ng/l)

Results and Discussions

Comparisons between the POTW and: CSOISWO data are
constrained begause the C8O/SWO samples were ab-
tained as grab:samplés, while the POTW samples were
all collected as 24-hour composite samples, Neverthe-

less, it is-apparent that contaminant .congentrations were
much higher n the CSOISWO sarmplées comipared t& the
concentrations in the POTW effluents. In-addition, $S and
POC concentrations were also cansiderakly elevated in
the CEO/SEWO samples, which may account in part for the
observed higher contaminant concentrations (due to the
affinity .of most of thé measured contaminants to salids).

With-a number of exceptions, in general the average con-
cenfrations of the measured individual contaminants and
contarfiinant classes were found to be qulte siriilar-among
the New Jersey POTWSs that participated in this program.
This similarity in contaminant profile was unexpected con:=
sidering that the NJ POTWs ranged fiém small fasilities,
treating primarily sanitary waste, to very largé POTWs with
substantial industrial .contributions.

Metais—Hqg, Pb, ahd Cd

Figure 2 shows the mean total Hg concentration at each of
the POTWSs, and the mean concentration for all of the
samples collected at the selected SWOs dand CS0s. The

were considerably gredter. No POTW, SWO, or
SO sample had = fotal Cd concentration that exceeded
the NJ Saline Human Health WQC (16,000 ngfL).

|Sa|ir|e Aqustic Chiamc-WEE-= 24ual

Figure 4 shows themean total Pb concehtration at each of
the POQTWs, :@nd thé mean concentration for :all of the
samples collected at the selected SWOs and CS0s. The
mean total Ph concentration in the POTW effluents was
less than 3.5 ug/L, while the-mean total Pb concentrations

Flonre 30 NJTRIAP POTW, SO, and €50 Wgan Tolal G4

in the SWOs (101 ug/l) and CSOs (51 ug/l) were
considerably greater. The mean SWQO and €S0
total Pb concentrations exceeded the NJ Aguatic

Chronic WQC (24 ug/L), but did not exceed the

Aquatic Agute WQC (2710 ug/L).

Total G that§

POTW and SW0 /C5 0 Meaiis

Estimated Hg, €4, and Pb loads from each of the
POTWs are presented in Table 1. The largest
Igads of all three metals were dlscharged by

12 NJ POTWs (other F’OTW discharges ate. from
11 to 442 MLD). Ameng all the POTWS, thefe was
a strong carrelation (= 0:88-0.92) between the
volume. of wastewsiter discharged and the annual
metals loads. These correlations were much
stronger than those between the POTW annual
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metals lagds dnd the POTW mean effluent conceniratichs
for Cd (2 = 0:58), Pb (¥ = -0.05), and Hg {4 =010y €50
and WO load estimates for the contaminants of concern
were beyond the scope of the present study.

Dioxins/Furans (PCDD/Fs)

Because the congentrations of dioxinsfurans (FCDD/Fs)
were found o be extremely low in the samples:collectad in
the iritial sampling events, the large POTW samples from
only the October and December 2000 events were ana-
lyzed for PCDD/Fs. The October 2000 sampies were heavily
impacted by blank cahtamination; the data for many con-
geners from this avent were either not detected or were
censored at all six large POTWSs. Conversely, there was
little: biank contamination during the December 2000 event.

MNon-defections and blank cantaminatian during the Au-.

gust 2001 sampling -event resulted in the censorship :of
many dioxinffuran congeners at all of the. small POTWs.

Figure 5 -shows the total dioxinffuran (FCDDIF)

i PR TR

a strong correlatien {r> = 0.89) between the volume of
wastewater discharged and the anhual PCDD/F load.
There was rio correiation between the POTW annual fotal
PCDD/F loads and the POTW mean total PCDDIF effluent
concentrations (2 = 0.002).

conc._en_tr_atli_o:n in each of the collected P O.TW .5?_'_“19'.65-- Table & Estimated afmsal loatls of total PCDDFs {gramsfyear, total PURs (g}, total PCBg-FCBH
Congcentrations ranged from 0.23 pgil to 153 pgil, and {gym), and otal FAHs._ﬁEEagia'msfyeizi‘E front the 12 .1 POTWS ot discharge b N Y0! Hatber:
were quite variable at each of the POTWS; The mean HIPOTH okl PEEDF TodPCE | TetwpCBRCET | Ttaenh
concentrations for all of the samples collected at the Load{gys)- ‘Leait (gh) Ltad (gfyi) T thgyr]
s¢_e|e_cted SWQOs (2,4(39 pg/L)_and CS0Os (2,633 pgll) were = o 54367 5707 i1
similar, and substantially higher than the total FCDD/F
concentrations in-the POTW samples. 2,3,7.8-TCDD. was Beuk o R 210 -
detected in enly one POTW sample, but was detected in Linden Roszlls* 024 1,108 1,108 e
most of the SWO and CSO samples. Joirt Megting” o 125 e 0
Eintiea TREERCIDE Contentiation n NITRWEH PODA Samiles Rahway Valley 247 20 288 E
MCUA® 240 38722 3522 165
NE-Ganiral OB 27 219 28
Senaueys 0.04. KL 30 2
NESwraadet i el 45 45 7
Hobeken sy 479 479 2
st New Yok AR a2 181 A4
Edgewsiter o 2] kil 3
Total Qs st 43834 1.4898 Fgg
™ large” FOTVS

Figure & shews the total PCDD/F Toxic Equivalency (TEQ)
conceniratien in each of the collected POTW samples:
Concentrations ranged from 0.01 pg/L ta 1.82 pg/l TEQ,
and were quite variable at each of the POTWs. The mean
total PCDD/F TEQ concentration for all of the samples.
collected at the selected SWOs (19.06 pg/L TEQ) was about

twice that in the €505 (8.56 pg/lL TEQ), dnd the SWGo dnd
CSO rmean coneentrations were ‘substantially htgher thar
the total PCDDYF TEQ concentrations iin the POTW
samples.

Estimated fotal PCDDIF loads from each of the POTWS
are presehited in Table. 2. The largest load was discharged
by PVSC (9.93 glyr), followed by Bergen County Utilities
Autherity (BCUA}, Rahway Valley, and Middlesex County
Utilities Autharity (MCUA). Among all the POTWSs, therewas

5

Figure 7 shows the POTW, CE0, and SWO mean dicxin/
furan congener distribution pattarns. In the POTW sampiles,
OCDD was the daminarnt congener, on average accounting
for 71% of the total PCDDIFs in the samiples, followed by
OCDF {(18%), 1,2,3,4,6,7,8-HpCDD (8.4%), and
1.2,/3,4,6,7,8-HpCOF (6.3%). These four cangeners-were
observed in at lgast 16.of the 21 POTW samples that werg
analyzed for dioxins/furars; the other 14 congeners were
found in only 7 or fewer samples, While QCDD was alsg
dominant in the CSO (82%) and SWO (75%) samp!-es

the CSO and SWO samp[e_s_ .I_n canifast to the PO;TW
samples, except for 12,278 9-HxCDF, all of the dioxin/
furan congeners were found in most of the CSO and SWO
samples.
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con‘é‘e‘r‘i‘_tr'_atlpn_s fpr _aII of the samples _c_QI_I.e_c__ted _a_t the
selected SWOs-and €S50s. Mean total PCB-concenirations
ranged from 6.8 ngiL to 23 ng/L atthe POTWs, with higher
concentrations. observed at PVSC (87 ng/l) and Linden-
Roselle (61 ng/l). The mean cancentratians for all of the
samples collected at the selected SWOs (52: ng/l) and
CS80s (8.5 ng/L) were similar, but higher than the total

PCB concentrations observed at most of the POTW

samples. PCB 11 . accounted for about 76% of the total
PCBs at-PVSC, but was present at only low concentrations
(if at ally in the other POTWs and in the T80 and SWO
samples.
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The NJ Saline Humian Health WQUC for total PCBs (0.064
ng/L) was exceeded by the mean concentration at 4l af the
PQTWs and CSOISWO sampling locations. The MJ Saline
Aquatic ChronicWQT (30 ng/l) was exceeded by the mean
total PCB concentrations at PYSCand Linden-Roselle, and
in the ©S0 and SWO samples.

Estimated total PCB loads from each of the POTWs are
presented in Table 2. The combined total PCB Icad from
all 12'NJ POTWs (43,834 g/yr) decreases by abaut 28,000
ghyr, to 14,898 giyr, if PCB 1 (largely from PVSCY is riot

included in the caleulation. The largest total PCE load-was
discharged by PYST (34,367 gfyr), but this decreases fo
only 5,797 afyr if PGB 11 is-fot included in the total PCB.
calculation.

Among all the POTWs, there was a strong correlation-(f*=
0.89) behwveen the volume of wastewater discharged and
the annual total PCB load; this carrelaticn is slightly
stronger (r* = 0:84) if PCB 11 'is not included in the total
PCRB calculation. The correlation between the POTW
annual total PCB loads and the POTW mean total PCRB
effluent concentrations {* = 0.67) was weaker, and there
was no correlation (r2=0.02) when PCB 11 was not inciuded
in the total PCR caleulation.

b, D thar POTVSCSO0 At Swn
h“slrihu!im Patierns

=S ) Mean

Sean s Bk Toreihy e nee(h 0 HekGh Ddoad e jneez
:

Pep famakg

Figure 9 shows the mean PCB homolog distribufion
patterns far the PVYSC fwith and without PCB 11 included in
the calculatioh ©f total PGBs) and Linden-Raselle POTW
effluent samples, and the overall mean PCB. homolog:
distribution patterns for the remaining POTW, CS0Q, and
SWO samples. The distribution pattern in the PVSC effluent
samples (with PCB 11) differs from the others, with 77%. of
the total PCBs found in the mono+di homolog group {i.e.
PCB 11). Removing PCR 11 from the calculation of the
PYSC total PCE concentration results in a homolog
distribution patterri that is still different than that observed
in the other POTWSs. Despite its greater total PCR
concentration compared to the other POTWSs, the mean
PCB homolog distiibution pattarn from the Linden-Roselle
samples is comparabie te that in the other (hon-PVSE)
POTW samples. The &80 and SWO samples have similar
mean PCB homolog dlstnbution patterns The (non PVSC)

of the lower mo_iec_u_!_ar weight PCE congeners (mono+di__
tri-, and tetra-PCBs), wheress the CS0 dnd SWO samples
had higher percentages-of the higher molecular weight
congeners (hexa-, hepta-, octa-; and nona+deca-PCBs).

As expected, the (ngn-PVSE) POTW, SWO, and C80 PCE
homolog distribution patterns indicate a mixture of the
various commercial Aroclors, Given its high percentage of
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PCB 11, thé PVSC homolog distribution pattern does not
correspond td any commercial Aroclor mixture. Removing
PCB 11 from the galculations, the PYSG effluent samples
alsp show @ pattern indicative of a mixiure of the various
ial Aroclors. However, compared to the: other
POTWS ‘the PVSC {without PCB 11) sampies had h|gher
percentages of tri- and tetra-PCBs, and lower percentages
of penta- and hexa:PCRBs (see Figure 9).

Pesticides

Figure-10 shows the mean fotal pesticide concéntration at
each of the POTWs, and the mean concentrations for all of
the samples collected at the selected SWOs and CS0s.
Mean total pesticide concentrations ranged from about 10

Totat Fesfides. fngil]

POTIN,ES0. sl S0 Meat Tot

POTW 3rid CSDISID Meshs

to 30 ngiL at the POTWs. The mean concentrations for ll
of the samplas collected at the selected :SWOs (70 .ng/L)
and.CS0s (79 ng/L) were similar, and highet than the total
pesticide cancertrations observed in the. POTW samples

The HEP -CCMP identified the pesticides DDT (with .its
metabolites DDE and DDD), chlgrdane :(and its
metabolites), and dieldrin as chemicals of concarn. Figure
11 shows the mean total concentrations for these
pesticides at each of the POTWS, and the mean
coricentrationis for all of the samples. collected at the
selected SWO0sg and C50s. The mean concentrations of

Eiire 15 ALERWE DOTW O S0 and SWO Mean Total BDTs, Dielisiy avd Chlonlaass

W otk CHigrdan:

H ETclalDbls

BTt Digdrin

Pestisich Concadakion gl

all three classes of pesticides were high in the CSO and
SWO samples compared ta the POTW effluents. :On
average, these three classes of pesticides accounted for
about 33% of the total pesticites in the PVSC and MCUA
samples, and 52-75% of the total pesticides in the effluents
from the cther POTWS. However, on average, total DGTs,
chlordanes, and dieldrin -accounted for about 90% of the
total pesticidées in the CSO ‘and SWO samiples. Gamma-
BHC accounted for about 45% and 27% of the total
pesticides at PVSC and MCUA, respectively (and a relatively
high % gamma-BHC was also observed at the Rahway
Valley [35%] and Hoboken [24%] POTWs). Altholgh blank
correction andfor non-detections combined to affect the
POTW, SWO, and 50 pesticide data, the total chilordane,
dieldrin, and DDT data were minimally impacted.

Table 3 Exceedantes of the epplicable NJ Saline Water Cuality Criteria by the
mean pestivids concsnirations bbsetved for the PDTWs, ©50s, and 3W0s
and
Conteminans- QG | WaC (gl POTY 108 SWG
Tolalchlordans
Humar Heatth 041 Al POTWSs Yes Yes
faustic Chronie 4 All but® Vg Yos
Aguatic Acute 80 Mene Ny Mo
Diglgrin
Hurrarn Health 0054 All POTWs Yes Yes
Aquatic Chronic 18 Some™ Yes Yes
Aguatic Acute 710 hane = No
4,4-DDD Humar: Hesith- o:31 All'out A Yes Yes:
4 4DBE Humah:Heslth 0.22 All POTWs Yeg e
4,4-DET HuménHeaith 0.22 Al but Yeg e
PYSC
* scept &t PYSC, MCUA, Hoboken, and West New Yofk
* BCUA, Linden-Raselle, Rahiay aliey. North Bergen-Central, and Secaucus
*aucept et BCUA. MEUA, Notth Bergen-Wooddliff, and Edgewater

Table 3 summarizes the comparison of the mean
concentrations for total chlordanes, dieldrin, and various
DDT ecompounds with applicable New Jersey Water Quality
Criteria.

Estimated pesticide loads from each of the POTWs are
presented in Table 4, The combined total chlardane,
dieldrin, and total DDTs. loads {6,305 gfyr) account for. 4:)%
of the total pesticide. load {13,923 glyr) for all 12 of the NJ
POTWs. The largest pesticide loads were discharged by
PVSC. However, the PVSE fotal pesticide load (5,058 §fyr)
is only 36% of the combined load from all of the POTWs —
this is low oons;denng that the PVSC wastewater flow
accounts for 46% of the total flow from all 12 of the NJ

POTWSs.
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e 1o POTWs, The:mean total PAH concentrations were

Among all the POTWs, there was a very strong correlation
(r* = 0.98) between the volume of wastewater discharged
and the annial total pesticide load. There was no
correfation {r? = -0.02) between the PCTW annual total
pesticide loads and the. POTWW mean total pesticide effiuent
concentrations. ‘Similarly, there were strong correlations
between the volume of wastewater discharged and the
annual toial chigrdane, dieldrin, and total DDTs loads (1=
0.72-0.85), while there were no correlations hetween the
POTW annual total pesticide loads and the POTW mean
total pesticide effluent concentrations for these three
classes of pesticides (12 = 0.001 to — 0.20).

Polyaromatic Hydrocarbons {PAHS)

Figure 12:shows thé mean total PAH concentration at each
of the PGTWs, and the mean concentrations for all of the
samples collected at the selected SWOs and CS0s. Mean
total PAH concentrafions ranged from 227 to 6,760 ng/l. at

Tabie 4: Estimated annudl loads of total pesticides, chlordanes; digkdrin, and e T o : (% o ed
DETs {gsamsiyea:] from the 12 M) POTWSs that dischargeto B¥-B1 Harhor. g%g:?;f lé%gg}zr I?Fth';h:ali 3;iso£2§’3120833g2ﬁ22ﬁ
M4 RO Total Pest Titat Chiordane Totat Dle\_dnn Totd DD Ts total PAH concentratlon i—f.’I:CIUdeS two samplé-_'g‘ With
Ao gyt Lo {ghn) Lo i et @) very high concentrations (Blanchard Street - 508,495
PYSCT 058 049 34 AT ng/L and Smith Marina - 103,328 ng/L); omitting these
Bowas | 1851 9 a2 208 two samp_lgg: _I‘qyy-er-s_ the SWOQ _mean tOtE:LI PAH
conhcentration t6 15,200 ng/L. Likewise, the CSO
LindenRosellz* 458 188 A 105 mean total PAH calculation includes two samples with
Jnint Meeting: 181 a8 e 205 avery high concentrations (West Side Road — 138,054
: ng/L and Rahway Ouifall 003 — 78,121 ng/l); omitting
Retwayyaly” | 1OM 35 o & these two samples fowers the CSO mean total PAH
MECUA 2877 569 27 136 concentration to. 14,500 ng/L. These “adjusted” ©SC
B Cartrl i ” . = and SWO mean total PAH concentrations are very
similar, and still higher than the POTW mean total
Sesaucus 104 2 18 a PAH concentrations. Blank contamination by PAHs
NE-Whdeli - 17 5 2 affectad the. POTW sample data to varying degrees,
—— . but the CST and SWO PAH data were minimally
Honokar - H ' - impacted by the NJTRWP blank torrection protedurss,

“ifmst Mew: Yotk o] 59 Tt 0
Eogyater | 45 20 ¥ 1 Estimated totdl PAH loads from each of the POTWs
are preserted in Table 2. The largest load was
discharged by PVSC. 1n addition, the PVSC total PAH
Vel 134 3643 1222 1441 load (1,619 kgfyr} was 70%:9f the combined load from
all of the POTWs — this is elevated considéring that

the PVSC wastewater flow accounts for 46% of the
total flow from all 12 of the NJ POTWs. Among all the
POTWs, there was a strong.correlation (- = 0.89) between
the volume of wastewater discharged and the annual total
PAH load. There was ng-correlation (r = 0.16) between the
POTW annual total PAH loads and the POTW mean total
PAH effluent concentrations.

Discussions and Gonglusions

Contaminant coneentrations in the C30 and SWQ sarmples
were typically substantially highier than those observed in
the POTW effluent samples. This is not surprising, since
the POTW effiuent is the reésult of various wastewater
treatment processes, while the CSQ/SWO discharges have
not been treated. Mean €30 and SWO concentratiors
exceeded various applicable New Jersey Saline WGIC for
total Hg, total Ph, total PCEs, total chlordane, dieldrir, and
4 4-DDT/DDD/OBRE, and individual PAHs. The rmegn
effluent concentrations -observed at all of the POTWs
exceeded the applicable New Jersey Saline WQC for total
FCBs, total chioidane; dieldrin, and 4,4'-DDE,

while WQC axceedances were observed at somef

¥ Mo Teisl CAHS

¢ HITRWE BOTW S0 L

most of the POTWs for total Hg, 4,4'-DDT, 4,4'-DDD,

and individual PAHs.

Toit FASS Ry

The estimated annual loads of the: contaminants
from the POTWs-were strongly correlated with the
POTW Wa‘stewater fiow —'in general, the large"r the
of contammant dlscharged by that POTW 'i'n
contrast, except for total PCBs and Cd, there ;
no correiation between the mean contammant
concentration in the POTW effluents and the:annual
contaminant leads. This indicates that, in ordet to

produce the largest reductions in overall POTW

contaminant loads to NY-NJ Harbor, future

contaminant source. tragckdown efforts should be

focused in the service areas of those POTWs with
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the targest: wastewater flows — PVSC, MCUA, BCUA, @nd
Joint Meeting Essex-Union Counties:

In agdition, based on the data collected and analyses
conducted to date, note the following conclusions and
recommendations:

(1 PVSE aceounts for about 46% of the total New
Jersay POTW wastewater flow to NY-NJ Harbor. However,
loads of fotal PCBs (including PCB11, 78%), total PAHs
{70%), and total Hg {69%) from PVSC were about 25-30%
higher than would otherwise be expected. Thus, future
soufce trackdown efforts in the PVYSC service area should
focus on these contaminants,

(2) PCB 11 saurce trackdown activities have been
implemented by PYSC, and should be continued to'identify
sources. of this congener,

(3) BCUA accounts for about 11% of the total New
Jersey POTW wastewater flow to NY-NJ Harbor. However,
loads of PCODFs (16.5%) and total pesticides (149%) were
slightly higher than would be expected. Thus; future soutce
trackdown effarts in-the BCUA service area should include
consideration :of these contaminants.

Table 5. POTW, €S0, and SWO locations where elevated contaminant
concentrations wera observed in individual samples.

Contaminant POTWs C80s SWas
total €d PYSE West Sice Read Heniey Read
Smith Marina
total Hg NE-Central West Side Road Henigy:Road
Wagh MeweYark Court Street. Simith Manna
totalFh BCUA Wyest Bide Rogd Simith Manna
ARabwiayialley Ivy Street

total PCOBIF TEY Rafwayalley Wast Side Road HeriigyiRoad

Joint Meeting
23,0 8-TEP0 _ HenigyRoad,
Blanchard Sirest
total PCBs. tinder-Rosele Ivy Street HeriigyiRoad
Front-& Bay ¥ay Bianctrard: Sireet
Court Sreet
PCE 11 PVSC

West Bide Road
Rahway  Outfall

tinden-Roselle
Fahway Valley

total chilordare. Henigy:Road

003
dieldrin ECLA Christie Sfrest Henigy:Road
Rahway Outfall
003
total BETs tinden-Roselle West Side-Road
“Serayeus
methiasychiot MCUA
gamma BHEG, Rahwayaley
total PiAHS, ~ P¥sC Viest Side Road Blancherd Strest
e st Mews Y ork Fahway Olffall Sriith Maring
o3
{(4) ‘Elevated contaminant concentrations {Goi

ta those typically se€en) were observed in individual PG
CS80, and SWC samples (see Table 5). This is indicative
of poteritially large sources of these contaminants, and
should be-considered in future source trackdown effords.

9

In addition, some POTWs, GS0s, and SWOs had samples
with: elevated coneentrations for multiple contaminants:
POTWSs - Rahway Valley. Linden-Roselle; ©50s — Wiest
Side Read, Rahway Outiall 003, SWOs — Henley Rgad,
Smith Marina, Blanchard Street. Future. source trackdowt
activities should be. further fogused in the services ateas
of these facilities,

The Phase One NJTRWP data-and analyses will be used,
together with other data and information - including the
Mew York State CARP data, the CARP madeling resuits,
and other studies - to develop the NJTRWP Implementation
Plan. This plan will integrate and evaluate the available
information for each toxic contaminant and recommend a
future course of action forsourze trackdown and reducticnf
elimination.
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