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Water quality monitoring at Delaware River confined disposal facilities (CDFs) was
initiated as a result of the August 1997 water quality certification and acknowledgement
between the New Jersey Department of Environmental Protection and U.S. Army Corps
of Engineers, Philadelphia District for Delaware River dredging operations. The
previous water quality certification did not include a monitoring requirement. Since
1997, the Pedricktown, Killcohook and Oldmans CDFs have been used for Delaware
River maintenance dredging operations, and water quality monitoring data have been
collected for these sites. The National Park, Astificial Island, Penns Neck and Reedy
Point CDFs have not been used for Delaware River maintenance dredging since 1997, so
no data have been collected. Reedy Point South was used and monitored for deepening
of the Salem River navigation channel in 1995. Copies of the Pedricktown, Killcohook
and Salem River monitoring reports are enclosed. The Oldmans report has not been
completed.

The Corps acquires water quality certifications for all confined disposal facilities (CDFs)
used for maintenance of navigation channels in the Delaware River and tributary streams
prior to their use. The requirement to monitor CDF discharges is made as a condition of
the water quality certification. Not all certifications require monitoring. When
monitoring is required, the Corps develops a scope of work that satisfies the monitoring
requirement and contracts the monitoring to an environmental consultant.

As part of the Preconstruction, Engineering and Design phase of study, the Corps
collected sediment samples from the private berthing areas and analyzed them for PCBs,
metals and organic contaminants. This data was presented in the Supplemental.
Environmental Impact Statement, and provides an adequate characterization of these
private areas. The data show that the material can be dredged and placed in a confined
disposal famh‘rv without adverse environmental impacis. These areas are npnndwa\lv
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dredged currently to maintain existing depths, and proper permits and State approvals
bave been secured for this work in the past. Water quality certification normally comes
from the State of New Jersey because material is normally placed in a privately owned
confined disposal facility that is located in New Jersey. Comparing berthing area data to
New Jersey guidelines suggests that the material would most likely be constdered clean
fill, and it could be reused for beneficial uses. Federal and State permits would be
required for berth deepening. Additional data would be required as part of the permit

process, and approvals would be appropriately conditioned to protect the environment,

We are not familiar with the referenced draft report by Rick Greene dated February 1999.

SSFATE is an integrated system combining a Geographic Information System (GIS) with
a computational model that predicts the transport, dispersion and settling of suspended
dredged material released to the water column as a result of dredging operations. The
model requires the user to initially specify the sediment source strength and vertical
distribution. As such, it does not predict how much suspended sediment will be placed in

the water column as a result of dredging, but predicts the distribution of the suspended

sediment based on the input data. In addition, the model does not consider sediment
contaminants or predict contaminant concentrations in the water column. SSFATE is a
tool that can be used to visualize the movement of suspended sediment generated by a




dredge, but it is not directly applicable to evaluating the ability to meet water quality
. standards at the point of dredging. Do we need to acknowledge DNREC’s request?



Wersan.

Executive Summary

EXECUTIVE SUMMARY

Samples were collected for chemical analysis from October through early December
1999 from the Killcohook Confined Disposal Facility (CDF) influent, weir discharge, discharge

~ plume in the Delaware River, and a background area, located at Penns Beach, New Jersey. Inlet

slurry samples, a mixture of dredged sediment and water from the Delaware River that is
pumped through pipes into the CDF, and water samples from the weir, discharge plume, and
background locations were analyzed for inorganics (metals), Volatile Organic Compounds
(VOCs), Semi-volatile Organic Compounds (SVOCs), pesticides, and high-resolution PCBs.
Water samples were compared to DRBC water quality criteria for the protection of aquatic life
for marine waters. Chemical concentrations were multiplied by flow, both dredged material
slurry flowing into the CDF and water discharging out of the weir, to evaluate chemical loadings

to the CDF and chemical lnm‘hnge and mtenhal }mpnﬂte or alterations to ambi

nnl' “rohar nnnl:hr
rations to ambient water quality
conditions in the Delaware River.

The results of the weir discharge indicate that several inorganic contaminants were
present at concentrations above background level in weir samples, including copper, mercury,
silver, and zinc. These inorganics rarely exceeded DRBC water quality criteria by more than a
factor of two and were found in concentrations similar to background samples. Discharge plume
sampling located approximately 20 yards from the end of the weir pipes indicated that

.
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potential changes in ambient river concentration based on predicted contaminant loadings
indicated that the weir discharge rarely changed the ambient river concentrations by 1% or more.
DRBC criteria were never violated as a result of the introduction of the loadings from the weir
discharge into the river.

Estimation of the contaminants introduced to the CDF relative to the weir discharge
indicated that the Killcohook CDF was over 95% efficient at sequestering contaminants from the

dredged sediment. Mass balance calculations suggest that the CDF retained the vast mﬂjnﬂm of

Vilvy i

contaminants because of its role of trapping sediments. Groundwater data was not available at
the time this study was conducted; therefore, there is a component of drainage to the
groundwater that is not accounted for in this study. Many contaminants are strongly chemically
bound to sediment, including the primary organic contaminants that are present in the Delaware
River, such as PCBs and PAHs. The result of the studies at the Killcohook CDF were very
similar to the results of a former study conducted at the Pedricktown CDF where a high
contaminant retention rate was also observed.

ii
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Introduction
1.0 INTRODUCTION
1.1 BACKGROUND
The U.S. Auuy LOIps E"g1 s (USACE), rmmuc;pma District is i‘éSpOiiSiUlc for

maintaining safe navigation in the Delaware River. The majority of the dredging conducted
along the Delaware River is maintenance dredging, designed to periodically renew the
navigational depth of the channel to address the regular siltation within the channel. Dredging is
typically conducted using hydraulic dredging techniques, which is associated with environmental
concerns, including the potential that chemical contaminants trapped within river sediments will
be released and mobilized to the water column (and hence to biota) at the. cutter head and
through the discharge water of Confined Disposal Facilities (CDFs). A typical dredging
operation hydraunlically pumps dredged material into a CDF with a sediment to water ratio of
about 1 to 3, to facilitate efficient pumping of sediment and rock through the dredge pipeline.
Upland CDFs are designed to increase the water’s residence time to allow suspended sediments
associated with the dredged shurry time to settle out.

In October and November 1999, the USACE, Philadelphia District conducted
maintenance dredging of the New Castle range of the Delaware River and pumped dredged
material into the Killcohook CDF, located on the New Jersey shore of the Delaware River, 3
miles south of the Delaware Memorial Bridge. During this dredging event, the USACE
conducted sampling to quantify the contaminants associated with the discharge water of the
Killcohook weir and to describe the role of the CDF in sequestering contaminants associated
with dredged sediment. Maintenance dredging in the New Castle range resulted in the dredging
of approximately 994,045 cubic yards of material, which was then placed in Area 2, a 410-acre .
cell within the Killcohook CDF (Figure 1-1).
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The objectives of this study were to:

¢ evaluate the contaminant concentration in the weir discharge relative to regulatory
criteria,

e cstimate what percentage of contaminants in the dredged slurry were retained by
the CDF, :

e estimate the total loadings of metals, organics, and PCBs that were released back
into the river by the CDF discharge, and

e calculate the changes in chemical concentration in the Delaware River caused by
contaminant loading in the CDF discharge.

1-1
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. Figure 1-1. Map of Killcohook confined disposal facility location.
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Introduction

Historical studies conducted during material placement in CDFs have been used
primarily to determine if water quality criteria were met durmg dredging operations, but in 1999,
© Versar conducted a study for the USACE that evaluated the role of the Pedricktown North CDF
in sequestering contaminants associated with dredged sediments. This study, modeled after the
Pedricktown study, required simultanecus sampling of dredged material at the influent pipe and
the weir discharge. We estimated the kilograms of contaminants retained by the CDF relative to
the kilograms that were released through the weir. The difference between the two and the
percentage of contaminants retained by the CDF dcscribed the ability of the CDF to sequester

e am e e 2wy e Nennndwator waoe ailahla thana e thio etnidy wne coandnntad. tharafaea
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there is a component of drainage to the groundwater that is not accounted for in this study.

The loadings analytical approach allowed for consideration of daily impacts on river
water quality resulting from the CDF discharge. The metals concentrations and volume of water
being discharged were multiplied to assess the total metals loading to the river. This was added
to the total ambient river loading, and the relative change on river water contaminant concen-
trations was estimated and compared to DRBC water quality criteria.
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2.0 STUDY DESIGN AND METHODS

The maintenance dredging operation that took place at the New Castle range in October
and November 1999 was designed to last for approximately four to six weeks. In order to assess
the range of chemical constituents that were introduced to the CDF, the dredged material influent
was sampled periodically during the dredging operation. Based on the design of the dredging
project, four influent samples were collected each week of dredging. Communications with the
dredge operator and USACE, Philadelphia District Operations staff confirmed the hours of

Araratian and amannt nf cadimmant Aradaad ner Aow cenah that all allanntad inflivant camnlac Amald
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be collected during the period of active dredging.

The Killcohook CDF began to discharge water roughly one week after dredging began.
The amount of time it takes for a weir to discharge is subject to several factors, including the size
of the site; soil qualities, including type of substrate and dryness; and engineering controls, such
as the division of the CDF into cells to direct water throughout the site and the management of
the weir. In addition, the presence of vegetation throughout a site can alter the time to discharge
by slowing water and suspended material flow and through uptake of water. A large, vegetated,
divided CDF loses watcr to evaporation, uptake by vegetatmn and through filtration into the

“soil. In total, 2.94x10° liters of material were placed in the site, roughly 75% of which was

water. A total of 1.29x10° liters were discharged, which is 58.5% of the influent water volume.
The dredge operation began on October 12, but the weir did not discharge water vatil approxi-
mately October 21. Similarly, dredging was completed November 12, but the weir discharged
through December 13. The dredging log is included as Appendix E. As with the influent data
collection, weir samples were collected throughout the period of water discharge from the CDF
in order to monitor the water quality. In addition to characterizing the chemical composition of
the weir effluent, a flow meter installed in one of the three discharge pipes enabled the entire
outflow from the Killcohook CDF to be measured throughout the drainage period.

To evaluate contaminant concentrations in the river in the vicinity of the weir, discharge
plume samples were collected downstream of the weir discharge pipes. Due to the river contours
at this location and the existence of a large sandbar roughly 30 feet out from the point of weir
discharge, the location of the discharge plume sample was set at the nearshore edge of the bar.
The discharge was assumed to flow toward the river and then, with the influence of the bar on
the local flow, turn upriver or downriver depending on the tide and wind. Therefore, collecting
the sample just inside of the bar allowed for capture of discharge water regardless of river
conditions at any particular sample time. A background location of similar physical
characteristics was sampled in order to estimate ambient river conditions throughout the study.
This background site was located along the eastern shore of the river, the same side as
Killcohook at Penn’s Beach, approximately 2 miles north of the CDF (Figure 1-1). This site was
selected because of its close proximity to the CDF yet upriver of the influence of the weir
discharge, as well as similar physical conditions, and its relative distance from any known
contaminant source. Samples were collected at a similar distance from shore and depth as the
discharge plume samples in order to approximate the conditions and quality of the water.
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2.1  FIELD METHODS

2.1.1 Water Quality Samples

All samples were analyzed for total suspended solids (TSS) and a full suite of chemical
constituents, including volatile organic compounds (VOCs), semi-volatile organic compounds
(SVOCs), pesticides, inorganic compounds, and high-resolution polychlorinated biphenyl
compounds (PCBs). All samples other than influent samples were analyzed for both total and
dissolved inorganic compounds. Samples collected from the Killcohook weir, discharge plume,
and background were compared to the DRBC marine water quality criteria.

2.1.1.1 Weir

The weir discharge was sampled using an ISCO® automatic sampler to obtain composite
samples throughout the discharge period as well as daily TSS samples. The sampler consists of a
peristaltic pump, controlled by a computer, which allows for collecting fixed amounts of water
into sample containers over a period of time. The sample was collected through Teflon tubing
that was suspended into the weir. The sample routine for this project was designed to collect
water at 6-hour intervals. One-liter sample jars were used for all analytes, except VOCs. Metals
and PCBs were filled over the course of three or four days (depending on the day of the week),
and one TSS container was filled each day. Samples were not collected in this manner for the
VOCs and the SVOCs since the samples must be sealed immediately following collection. A
six-hour composite weir sample was collected when the field crew arrived at the site, by
manually starting the sampler pump and filling the sample container once per hour over a 6-hour
period. After all other fieldwork was completed, the field crew would return to the weir, remove
the VOC and SVOC sample, and reset the sampler for the original sampling routine.

2.1.1.2 Discharge Plume

Discharge plume samples were collected at slack tide, either high or low, depending on
the tide cycle. Since the discharge pipe was between the high and low tide line, different .
methods of sampling had to be employed to sample the discharge plume at any tidal stage. A
fixed-point station was erected inside the sandbar located near the the weir discharge pipe. A
pulley was affixed to the station, with a rope connecting back to a point above the high tide line
on shore. A peristaltic pump, equivalent to the one used at the weir, was used to collect a mid-
water sample (roughly 2-feet below the surface) by tying the suction head of the sampler to the

- line and pulling it out to the fixed station. A volume of water greater than twice the volume of

the Teflon tubing required to reach the fixed station was pumped through the sampler prior to
collecting the samples.
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2.1.1.3 Background

Background samples were collected following the methods established for collection of
the discharge plume sample. The background sample location off Penn’s Beach was determined

T il tn tha Aicrharaa mhiim
tc be similar to the discharge plume site in physical regime and free from direct chemical

influence from a known source of pollutants. Background samples were collected as close to
slack tide as possible, given that the discharge plume sampling occurred at slack tide.

2.1.1.4 Influent

Given the high-pressure flow out of the influent pipe, a grab sample was taken using a
swing-arm sampler with a glass beaker fixed onto one end. The sampler was lowered into the
influent flow at the point where the dredged material was falling into the accumulated dredged
material in the CDF. This was a highly mixed area, which allowed the influent sample to be

taken as close to the point of discharge as possible. The material was collected in sample
containers and sealed immediately.

2.1.2 Flow Measurements

Inflow from the dredge and dredging logs were supplied by the USACE, Philadelphia
District, Operations staff. The progress of the dredging operation was monitored throughout
dredging activities and recorded daily, by number of hours and amount of material dredged.

Outflow from the weir was determined using a transducer-type flow meter that was fixed
inside one of the three discharge pipes. The flow meter was connected to a data-logging device
that stored the discharge flow rate in 15-minute intervals. The data was downloaded onto a
computer and stored twice each week during the sampling period to be certain the flow meter
was operating correctly. After mid-November, flow from the weir varied somewhat between the
pipes. While the flows were unequal, the pipe with the flow meter had a flow that was
approximately between the flows of the other two pipes, and is, therefore, assumed to be an
acceptable estimate of the mean flow from all three pipes. This assumption is based on two
visits during which the water depth in the pipes was measured, and on both occasions, the pipe
where the flow was being measured did have approximately the mean of the three pipes. Given
that, the flow in the one pipe was taken as the mean flow and multiplied by three in order to get
the total flow.

2.2 LABORATORY METHODS

Sample containers were promptly shipped following collection to the contract
Iaboratories performing chemical analysis. All chemical analyses, except high-resolution PCBs,
were performed by Blue Marsh Laboratories in PA. Blue Marsh used USEPA method 8260 for
VOCs, 8270 for SVOCs, 8081 for pesticides, 6010 for inorganics (and 9010 for cyanide), and
160.2 for TSS, as specified in the Scope of Work (Appendix A; Table 2-1),

2-3
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Study Design and Methods
Table 2-1. Analyte lists, methods, and detection limits for chemical analyses (not
including PCBs) used for the Killcchook CDF study.
Detection Limit Detection Limit Solid
Analyte Aqueous (pg/L) (ng/kg)
Volatile Organic Compounds
Chloromethane 10 10
Bromomethane 10 10
Vinyl Chloride 10 10
Chloroethane 10 10
Methylene Chloride 10 10
Acetone 10 10
Carbon disulfide 10 10
- 1,1-Dichloroethene 10 10
1,1-Dichloroethane 10 10
1,2-Dichloroethene (Total) 10 . 10
Chloroform 10 10
1,2-Dichloroethane 10 10
2-Butanone ' 10 10
1,1,1-Trichloroethane 10 10
Carbon Tetrachloride 10 10
Bromodichloromethane 10 10
1,2-Dichloropropane 10 10
cis-1,3-Dichlorpropene 10 10
Trichloroethene 10 i0
Dibromochlormethane 10 10
1,1,2-Trichloroethane 10 10
Benzene 10 10
Trans-1,3-Dichloropropene 10 10
~ Bromoform : 10 10
4-Methyl-2-pentanone 10 10
2-Hexanone 10 10
Tetrachloroethene 10 10
1,1,2,2-Tetrachloroethane 10 10
Toluene 10 10
Chlorobenzene 10 10
Ethyl benzene 10 10
Styrene 10 10
Xylenes, total 10 10

24
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Table 2-1. (Continued)
Detection Limit Detection Limit Solid
Analyte Aqueous (ug/L) (pe/kg)
Semivolatile Organic Compounds
Phenol i0 660
Bis(2-chloroethyl) ether 10 660
2-Chlorophenol 10 660
I,3-Dichlorobenzene 10 660
1,4-Dichlorobenzene 10 660
1,2-Dichlorobenzene 10 660
2-Methylphenol 10 _ 660
Bis(2-Chloroisopropyl)ether 10 660
4-Methylphenol 10 660
N-Nitroso-di-n-propylamine 10 660
Hexachloroethane 10 660
Nitrobenzene 10 660
Isophorone 10 660
2-Nitrophenol 10 660
2.4-Dimethylphenol 10 660
Bis(2-Chloroethoxy)methane 10 660
. 2,4-Dichlorophenol 10 660
1,2,2-Trichlorobenzene 10 660
Napthalene 10 660
} 4-Chloroaniline 20 : 1300
Hexachlorobutadiene 10 660
‘ 4-Chloro-3-methylphenol 20 1300
‘ 2-Methylnaphthiene _ 10 660
Hexachlorocyclopentadiene 10 660
2,4,6-Trichlorophenol 10 660
2,4,5-Trichlorophenol 10 660
2-Chloronaphthalene 10 660
2-Nitroaniline 50 3300
Dimethylphthalate 10 660
Acenaphthylene 10 660
2,6-Dinitrotoluene _ 10 660
3-Nitroaniline 50 3300
Acenaphthene 10 660
2,4-Dinitrophenol 50 3300
4-Nitrophenol 50 3300
| Dibenzofuran 10 660
‘ 2,4-Dinitrotoluene 10 660
| . Diethylphthalate 10 _ 660
4-Chlorophenyl-phenyl ether 10 660
2-5
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Study Design and Methods
Table 2-1. (Continued)
Detection Limit Detection Limit Solid
Analyte Aqueous (pg/L) (pg/kg)
Semivolatile Organic Compounds (Continued) '
Fluorene : 10 660
4-Nitroaniline 20 830
4,6-Dinitro-2-methylphenol 50 3300
N-nitrosodiphenylamine 10 660
4-Bromopheny!-phenylether 10 660
Hexachlorobenzene 10 660 -
Pentachlorophenol 10 50
Phenanthrene 10 660
Anthracene 10 660
Carbazole 10 330
Di-N-butylphthalate 10 330
Fluoranthene 10 660
Pyrene 10 660
Butylbenzylphthalate 10 660
3,3"-Dichlorobenzidine 20 1300
Benzo(a)anthracene 10 660
Chrysene 10 660
bis(2-ethylhexyl)phthalate 10 660
Di-N-octylphthalate 10 660
Benzo(b)fluoranthene 10 660
Benzo(k)fluoranthene 10 660
Benzo(a)pyrene 10 660
Indeno(1,2,3-cd)pyrene 10 660
Dibenzo(a,h)Anthracene 10 660
Benzo(g,h,I)perylene 10 660
Pesticides
Alpha-BHC 0.05 1.9
beta-BHC 0.05 33
Delta-BHC 0.05 1.7
Gamma-BHC (Lindane) 0.05 2
Heptachlor 0.05 2.1
Aldrin 0.05 2
Heptachlor epoxide 0.05 2.1
Endosulfan I 0.05 2.1
Dieldrin 0.1 3.3
4 4-DDE 0.1 4.2
Endrin 0.1 3.6
Endosuifan II 0.1 33
44-DDD 0.1 4.2

.
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Study Design and Methods
Table 2-1. {Continued)
Detection Limit Detection Limit Solid
Analyte Aqueous (pg/L) (pg/keg)
| Semivolatile Organic Compounds {Continued)
‘ Pesticides (Continued)
Endosulfan sulfate 0.1 3.6
4 4-DDT 0.1 3.6
! Methoxychlor 0.5 17
Endrin ketone 0.1 33
Endrin aldehyde 0.1 33
Alpha-chlordane 0.05 1.7
Gamma-chlordane 0.05 1.7
Toxaphene 5 170
Inorganics mg/L mg/kg
Aluminum 0.2 0.007
Antimony 0.06 0.019
Arsenic 0.01 0.01
Barium 0.2 0.001
Beryllium 0.005 0.001
. Cadmium 0.005 0.002
_ Calcium 5 0.001
Chromium- 0.0t 0.002
Cobalt 0.05 0.006
Copper 0.025 0.002
‘ Cyanide 0.01 0.5
Iron 0.1 0.005
Lead 0.003 0.001
Magnesium 5 0.001
‘ Manganese 0.015 0.001
| Mercury 0.0002 0.0002
| Nickel 0.04 0.002
Potassium 3 0.051
‘ Selenium 0.005 0.001
| Silver 0.01 0.002
Sodium 5 0.1
Thallium 0.01 0.001
| Vanadium 0.05 0.003
Zinc 0.02 0.002
‘ Total Suspended Solids 5 NA
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High-resolution PCB analysis, draft method 1668, was conducted by Midwest Research
Institute, Kansas City, Missouri. The PCB analysis allowed for the identification of 77 mono-
ortho and di-ortho PCB congeners through the use of high resolution gas chromatography
(HRGC)/ high resolution mass spectrometry (HRMS). The HRGC/HRMS method allows for

detection limits of 50 p 1.151 L for all congeners {T able 2-2).

Table 2-2. Analyte lists, methods, and detection limits for high-
resolution PCB analyses for the Killcohook CDF study.
Non-ortho coplanar congeners
77-Tetra 126-Penta
81-Tetra 169-Hexa
Other PCB congeners
8-Di 141-Hexa
18-Tri 146-Hexa
28-Tri 149-Hexa
37-Tri 151-Hexa
42-Tetra 153-Hexa
44-Tetra 156-Hexa
47-Tetra 157-Hexa
49-Tetra 158-Hexa
52-Tetra 166-Hexa
60-Tetra 167-Hexa
64-Tetra 168-Hexa
66-Tetra 170-Hepta
70-Tetra 171-Hepta
74-Tetra 174-Hepta
80-Tetra 177-Hepta
82-Penta 179-Hepta
84-Penta 180-Hepta
86-Penta 183-Hepta
87-Penta 185-Hepta
91-Penta 187-Hepta
02-Penta 189-Hepta
95-Penta 190-Hepta
97-Penta 191-Hepta
99-Penta 194-Octa
101-Penta 195-Octa
105-Penta 196-Octa
110-Penta 198-Octa
114-Penta 200-Octa
118-Penta 201-Octa
119-Penta 203-Octa
120-Penta 205-Octa
123-Penta 206-Nona
127-Penta 207-Nona
128-Hexa 208-Nona
137-Hexa 209-Deca
138-Hexa '
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Influent samples, which were in slurry form, were handled differently from the other
samples due to the high volume of suspended material. In order to obtain chemical data for these
samples, it was necessary for the laboratories to partition the influent samples into their liquid
and solid portions for analysis. This allowed for the analysis of chemicals in the water fraction
of the sample separately from the sediment associated chemicals. After performing laboratory
analysis, the concentrations of liquid- and solid-phase chemicals were summed based on the
volume of the original sample that was in liquid or solid form, and a total chemical concentration
for the slurry sample was obtained. Analysis of all chemicals was performed on the total slurry
in order to obtain the total mass of chemical constituents in the CDF influent.

23 DATA ANALYSIS

2.3.1 Water Quality Criteria Comparison

Weir, discharge plume, and background concentrations were compared to relevant DRBC
water quality criteria (DRBC 1996). Given the location of Killcohook within the Delaware
Estuary and DRBC guidance, marine criteria were used for comparison of contaminants in
Kilicohook samples. Both chronic and acute criteria were compared to samples. This method of
comparison allows for highly conservative chronic criteria to screen chemicals for their potential
to pose risks to ecological receptors, while the acute criteria presents an assessment of potential
adverse effects resulting from short-term exposure to chemicals released periodically from the
Killcohook CDF.

2.3.2 Killcohook Confined Disposal Facility Contaminant Loadings

Total contaminant inputs into the Killcohook CDF were compared to contaminant
discharges at the weir to estimate the mass contaminant loadings of the Killcohook CDF during
the dredging operation. By combining the chemical analytical data with the total influent flow
we estimated the total amount of contaminants that were removed from the river channel and
placed in the CDF.

The total weir discharge was obtained by multiplying contaminant concentration data by
the discharge flow, with non-detects assumed to be zero. The difference between the contami-
nants added to and released from the CDF was estimated to be the total contaminants loadings
retained in the CDF. The ratio of discharge loading to the loading placed in the CDF presented
the retention rate of the CDF. The retention rate of the CDF was used to detérmine how
efficiently the CDF sequesters contaminants.

2-9
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2.3.3 River Loading Analysis

Study Design and Methods

The river loading analysis was conducted to determine if the CDF discharge changed the
ambient water quality of the Delaware River. In contrast to comparing instantaneous or
composite chemical results to screening criteria, an evaluation of the chemical loadings to the
Delaware River provides a framework in which to evaluate the cumulative effect of dredging on
water quality. This analysis allows for the comparison of the CDF discharge to the ambient
Delaware River water quality within the reach of the Delaware where the Killcohook discharge
is located, while accounting for the variable flow from the CDF. Only PCBs and total metals
concentrations were used in this analysis as too few organics were detected in the discharge to
warrant further analysis. The daily load of contaminants in the weir discharge was determined
using the procedures outlined in Section 2.3.2.

Ambient metals data were obtained from the USEPA and the DRBC Toxics Management
Program (Fikslin 1999) and the background samples from this study. The DRBC data set was
believed to be the most accurate estimate of ambient river concentrations, but only coatained
data for four chemicals. The USEPA data set contains samples from this portion of the Delaware
from the 1950s through 1998. A subset of these data were used to allow for the analysis of the
most relevant samples. The most recent samples collected between October and December were
preferable for comparison to the CDF data because dredging is limited to late fall and winter
months. The collection dates of the samples used for comparison were all autumn sampling

e,
| L events from 1985 and later, some analytes used data from 1990 and later. Mean concentrations

of total and dissolved metals were used to represent ambient river concentrations. For those
analytes which did not have suitable ambient river concentration estimates from the DRBC or
USEPA estimates, background data collected at Penn’s Beach for this study were used. The
mean concentration of the analytes were used to represent river concentrations. Assumed river
concentrations were multiplied by a conservative estimate of river flow, 11847 m 3fsec, taken
from DRBC (1998) Table 12, which is the low flow that was used for DRBC Zone 5 Chronic

Water Quality Criteria within that study. For comparison, the normal average flow in November

of the Delaware River at Trenton, taken from the DRBC web site Monthly Flow Summary is
9,825 CFS (278.24 m’/sec). Therefore, the low flow estimate from the DRBC study is more
conservative to use in this assessment. Similar to estimating river flow, estimates of ambient
river PCB loadings were obtained from DRBC (1998). Table 13 shows loadings for Zone 5 to be
approximately 7.03 g/day during dry conditions and 40.88 g/day during wet conditions. For the
purposes of this study, we conservatively based PCB loadings analysis on dry conditions,
although the period of dredging operations (autumn) typically has substantial prccipitation The
ambient concentration of PCBs in Zone 5 was assumed to be equal to the loading in Zone 5

divided bg the flow in Zone 5, thus resulting in an ambient concentration of PCB congeners of
6.94x10"!
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30 RESULTS

3.1 WATER QUALITY ANALYSIS

Results from the equipment blank collected in the field using de-ionized, ultra-filtered
water are used to estimate the levels of contamination that are introduced by field and laboratory
activities. The results of the field blank chemical analysis indicate that there are low levels of
metals, and certain VOCs that can be found in samp]es (Table 3-1). These contaminants are not
necessarily present in all samples, but they indicate that there is some potential for contamination
of samples that is not related to dredging activities or the Killcohook CDF. Therefore, ail
additional water quality analyses should be reviewed in the context of the equipment blank
results. Field blank data can be used in accordance with standard data quality guidelines to
disregard potentially false positive results. However, this study will not exclude results based on
a comparison to field blanks in order to conservatively assess potential risks.

Table 3-1. Chemical analytes detected in the field blank from the Killcohook]
testing
Analyte Units Result
Dissolved Inorganics :
- Copper, dissolved mg/L 0.003
Zinc, dissolved mg/L 0.029
Total Inorganics
Aluminum mg/L 0.01
Antimony mg/L 6.01
Arsenic mg/L 0.01
Calcium mg/L 0.07
Iron ' mg/L 0.003
Magnesium mg/L 0.004
Manganese . mg/L 0.005
Sodium mg/L 0.24
Zinc ‘ mg/L 0.001
Volatile Organics
Chloroform ug/L 26
Methylene chloride png/L 6

3.1.1 Influent Samples

Influent sample contaminant concentrations are given for comparison purposes. They
were used in determining loadings for the Killcohook CDF. These samples were analyzed as a

111 AaValllise VR I AW IAVVAIVUR AL = AWOY HRLpAvS AT fuakLy

slurry; both the water and sediment fractions of the samples were analyzed and the total -
concentration presented is the sum of the solid and aqueous fractions of the sample. They are not
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compared to water quality criteria because they are slurry samples with contaminant concen-
trations representing sediment and water concentrations.

Table 3-2. Contaminant concentrations observed in the inlet shurry samples at the
Kilicohook CDF (inorganics in mg/L, organics in ptg/l.)
Analyte 15-Oct 21-Oct 28-Oct 04-Nov

Inorganics (mg/L)
Cyanide < 0.04 < 003 < 0.03 < 0.08
Aluminum NA 801.49 267.53 668.35
Antimony NA < 041 < 0.13 < 0.29
Arsenic NA S 083 < 0.13 < 029
Barium NA 3.36 1.34 5.46
Beryllium NA < 0.10 < 0.03 < 007 |
Cadmium 0.62 < 010 S 005 S5 017
Calcium NA 266.42 118.15 304.26
Chromium 17.96 3.25 0.87 2.51
Cobalt NA < 041 < 0.13 0.52
Copper 8.94 1.85 0.33 1.69
Iron NA 1,857.98 519.30 1,476.26
Lead 10.02 2.23 0.75 2.38
Magnesium NA 600.44 224.25 376.85
Manganese NA 95.94 31.32 87.44
Nickel 9.96 1.64 0.56 1.55
Potassium NA 240.78 108.85 159.31
Selenium NA L 0.44 L 015 L 0.31
Silver <062 L 010 L 004 1, 007
Sodium NA . 1,046.07 618.05 509.66
Thallium NA L 043 L 014 1. 031
Vanadium NA 343 099 S 2.44

| Zinc 65.39 11.69 3.68 12.09
Mercury NA 001 S 00f S 001
Organics ( ug/L)
Anthracene <129.15 <« 28.13 S 973 < 15.97
Benzoic acid <129.15 <« 28.13 S 2485 < 15.97 |
Benzo{a)anthracene <12915 < 28.13 S 2441 < 1597
Benzo(a)pyrene <129.15 <« 2813 S 20.77 < 15.97
Benzo(b)fluoranthene <129.15 <« 28.13 S 1045 < 15.97
Benzo(ghi)perylene <129.15 < 2813 S 2276 < 1597
bis(2-Ethylhexyl)phthalate L 132,12 <« 2813 L 835 L 1682
Chrysene <129.15 <« 2813 S 2507 < 1597
Dibenzo(a,h)anthracene <120.15 < 2813 S 17.58 < 15.97
Fluoranthene <129.15 <« 28.13 S 48381 < 15.97
Indeno(1,2,3-cd)pyrene <129.15 < 28.13 S 11.38 < 15.97
Phenanthrene <129.15 <« 28.13 S 33.02 < 15.97
Pyrene <129.15 < 28.13 S 4147 < 1597
NA - Not Analyzed
< - Not detected in solid or aqueous fraction
S - Detected only in soil fraction
L - Detected only in aqueous fraction
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Contaminants detected in at Ieast one of the inlet samples are shown in Table 3-2; those
that were not detected in individual samples have detection limits listed. Detection limits vary
by sample due to the sediment fraction of the samples, since sediment detection limits are a
function of moisture content of the sediment. Due to a communication error, the first inlet
sample was not analyzed for the full suite of inorganic analytes. For those inorganics not
analyzed in the first sample (indicated by NA for the 15 October sample), the loadings analysis
used the average concentration of the subsequent three samples as a surrogate. Contaminants
that are listed with either an “S” or an “L"” indicate that the contaminant was detected in only the
solid or liquid poition of the sample. All other contaminants listed without a flag were detected
in both the solid and liquid fractions, and were added together according to the proportion of
each sample that was sediment or water in order to calculate the concentration of each
contaminant in the total slurry.

Of the organic contaminants detected in inlet samples, one compound, bis(2-
ethylhexyl)phthalate, was detected in the liquid fraction of three samples. This contaminant is a
common laboratory and field contaminant as it is a plasticizer, commonly found in ziplock bags
which are used for sample storage. All other organic contaminants detected in inlet samples
were detected in the sample collected on October 28. Except benzoic acid, these contaminants
are polynuclear aromatic hydrocarbons (PAHs), which are contaminants associated with
petroleum products.

3.1.2 Weir Water Quality Data

Tha nnlu Aroanis o # manand :n wair caminlac that avcaadsad watar inlit
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was bis(2-ethylhexyl)phthalate (Table 3-3). This contaminant is a common field and laboratory
contaminant, as it is a plasticizer, found in many types of field and lab equipment, including
ziplock bags. This may not reflect site-related contamination.

Four dissolved metals, copper, nickel, silver, and zinc, exceeded DRBC water quality
criteria in at least one sample (Table 3-4). In nearly all weir samples (11 of 12), nickel exceeded
the DRBC chronic water quality criterion. However, nickel concentrations did not exceed the
acute criteria. Silver exceeded its acute criteria in one sample (it lacks a chronic criteria), on
November 1. In three samples zinc exceeded both its chronic and acute water quality criteria,
and in seven samples copper exceeded both its chronic and acute water quality criteria.

Similar results were found in the analysis of total metals concentrations, with the addition
of cyanide, lead, mercury, and selenium also exceeding their respective DRBC criteria. Cyanide
was detected in two samples, but the detection limit for cyanide (0.005 mg/L) is also above the
DRBC criteria. Lead and ‘mercury exceeded their respective chronic marine criteria in nine and
six sampies each, but neither exceeded acute water quality criteria in any samples. In addition,
the detection limit for mercury is above the chronic criteria. Selenium exceeded its chronic
marine criteria in two samples and silver exceeded its acute marine criteria (it lacks a chronic

criteria) in one sample. Nickel exceeded its chronic marine criteria in nine samples and its acute

3-3




Table 3-3. Results of organic analyses of weir samples from Killcohook CDF (in pg/L).

DRBC
Analyte Criteria {21-Qct} 25-Qct {28-Nov|{01-Nov|04-Nov| 08-Nov [11-Nov|{15-Nov{ 18-Nov [22-Nov| 29-Nov |06-Dec

Semi-Volatile Organic

Compounds : ,

4-Nitrophenol NA <2 <2 4 <2 <2 <2 <2 <2 <2 <2 <2 <2
Benzoic acid NA 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
bis(2-Ethylhexyl)phthalate 1.04 a <2 R ERE <2 <2 <2 <2
Fluorene 268 b <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2 <2
Pentachlorophenol 79 ¢ | <2 <2 4 <2 <2 <2 | <2 <? <2 <2 <2 <2
Phenanthrene NA <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 4 <2

a - DRBC Stream Quality Objective for carcinogens for the Delaware River Estuary, Marine Objective for fish ingestion only.

b - DRBC Stream Quality Objective for systemic toxicants for the Delaware River Estuary, Marine Objective for fish ingestion only.

¢ - DRBC Stream Quality Objective for toxic pollutants for the protection of aquatic life in the Delaware River Estuary, Chronic Marine Objective.
NA - No criteria available

< - not detected
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Shaded cells indicate sample exceeds DRBC Acute Marine Criteria.

Table 3-4, Results of inorganic analyses of weir samples from the Kilicohook CDF (in mg/L).
DRBC Marine Criteria

Analyte Chronic Acute | 21-0ct 25-Oct  28-Oct  01-Nov 04-Nov 08-Nov 11-Nov 15-Nov 18-Nov 22-Nov 29-Nov  06-Dec
Dissolved )
Inorganics
Cadmium 0.0093 0.043 0.001 <0.001 <0.001 <0001 <0001 <0001 <0.001 <0.001 <0001 <0.001
Chromium 0.05 1.1 0,001 0.002 0.003 0.003
Copper 0.0034 0.0053 <0.001 0.004 0.005 §
Lead 0.0085 0.22 <0.002 <0002 <0002 <«0.002
Nickel 0.0083 0.075 0.03 0.002 0.016 0.01
Silver - 0.0023 | 0.002 <0.001 0,002 0002 <0.001
Zinc 0.086 0.095 0.075 0.058 0.076 0.073
Total Inorganics
Cyanide - 0.001 <0.005 ) . ,00: X <0005 <0005 <0005 <0.005
Aluminum - - 2.686 0.21 0.831 0.112 0.98 0.07 0.42 0.094 <0.004 0.008 0.020 0.54
Antimony NL NL <0004 <0.004 <0004 <0004 <0004 <0004 <0.02 <0.004 <0.004 <0004 <0.004 0.01
Arsenic 0.036 0.069 |<0004 <0.004 <0.004 <0004 <0.004 <0004
Barium NL NL 0.103 X 0.1 0.098 0.093 0.112
Beryllium NL NL <0.001 <0.001 <0.001 <0001 <0001 <0.001
Cadmium 0.0093 0.043 0.003 <0001 <0001 <0001 <0001
Calcium NL NL 72.1 , 83.7 124 719 79.40
Chromium 0.05 1.1 0.012 <0.001 0.002 0,001 0.001 0.004
Caobalt NL NL 0.007 <0.001 <0.001 <0.004 0.002
Copper 0.0034 0.0053 0.003 0.001 0.002
Tron NL NL 925 . 1093 0.284 1.083  4.182
Lead 0.0085 0.22 0.015 0.007 X X A 0.009 0.011 0008 <0.002
Magnesium NL NIL 145.57 166.33 149.58 160.89 181 135.5 607.1 103.2 105.0 124 03.67 98.540
Manganese NL NL 8.08 6.330 5.584 1.774 6.23 8.097 48.4 8.2 8.443 7.289 7.109 8.144
Mercury 0.000025 0.0021 0.0005  0.0002 <00002 00005 <0.0002 00005 <00002 <0.0002 <0.0002 00005 0.0003 <0.0002
Nickel 0.0083 0.075 0.038 0.019 0.016 0.017 0.014 ATy 0.018 0.003 0.008 0.019 0.021
Potassium NL NL 50.1 57 50.7 559 53 326 29.3 27 26.7 31.96
Selenium 0.071 0.3 0.037 0.042 0.043 0.074 0.048 0.027 <0004 0.029 0.03 0.004
Silver - 0.0023 0.002 0.002 0.001 0.002 0.001 0,002 <0.001 0.001 0.001 <0.001
Sodium NL NL 679 1301 1088 1643 116 521.2 678 605 621 651
Thallium NL NL 0.044 0.024 0.015 0049 0.038 0.028 0.18 0.020 0.041. 0026 <0.004 <0.004
Vanadium NL NL 0.014 <0.004 <0.02 <0.001 0.008 0,003 <0.004 0.006
Zinc 0.086 0.095 ' i g o0 o076 004 0.085 IEETEE
< - ot detected '
NL - No DRBC Marine Criterion is listed,
Bold type indicates sample exceeds DRBC Chronic Marine Criteria.
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marine criteria in one additional sample. Copper exceeded its acute water quality criteria in eight
samples, and zinc exceeded its acute water quality criteria in six samples.

3.1.3 Total Suspended Solids

The TSS measured from the weir was not found to present water quality hazards to the
Delaware River. Weir TSS ranged from 6 to 355 mg/L throughout the study, although field
difficulties led to unnaturally high readings on several occasions when sediment accumulating in
the weir was sucked into the sampler. These data were affected by sampling error and are not
representative of the actual weir effluent on these dates. These dates are recorded in field log
books, and are noted as such (Table 3-5). These amounts are below any of the regulatory
guidelines presented by the DRBC for effluents. A visual comparison of TSS levels detected in
weir, discharge plume, and background samples is shown in Figure 3-1.

Table 3-5. Results of Total Suspended Solids analyses of weir samples from
Killcohook (in mg/L).
19-Oct-99 355* 13-Nov-99 77
20-Oct-99 48 14-Nov-99 57
21-Oct-99 76 15-Nov-99 80
22-0ct-99 55 , 16-Nov-99 22
23-Oct-99 54 17-Nov-99 37
24-Oct-99 195° 18-Nov-99 45
25-Oct-99 55 19-Nov-99 70
26-0ct-99 189° 20-Nov-99 73
27-0ct-99 195° 21-Nov-99 68
28-Oct-99 162° 22-Nov-99 49
29-Oct-99 139° 23-Nov-99 48
30-Oct-99 24 - 24-Nov-99 48
31-Oct-99 31 25-Nov-99 68
01-Nov-99 33 26-Nov-99 54
02-Nov-99 44 27-Nov-99 74
03-Nov-99 298° 28-Nov-99 30
04-Nov-959 43 29-Nov-99% 24
05-Nov-99 75 30-Nov-99 47
06-Nov-99 32 01-Dec-99 45
07-Nov-99 35 02-Dec-99 65
08-Nov-99 50 03-Dec-99 67
09-Nov-99 37 04-Dec-99 50
10-Nov-99 45 05-Dec-99 44
11-Nov-99 6 06-Dec-99 42
12-Nov-99 95
a - This sample was collected while the weir was filling, but before discharge began flowing from
the weir.
b - Field logs indicate that these samples were collected when the suction head of the ISCO became

submerged in sediment accumulating within the weir.
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Figure 3-1. TSS comparison of weir, background, and discharge plume samples.

3.1.4 Discharge Plume Data
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discharge plume samples (Table 3-6). As with weir samples, bis(2-ethylhexyl)phthalate was the
only compound detected in concentrations greater then the relevant DRBC criteria. However,
this common field and lab contaminant is not expected to present risks to the environment or
human health whether it is truly present in the Killcohook samples or is a remnant of field or lab
contamination. The discharge plume samples also show levels of inorganics exceeding water
quality criteria similar to and less than those in weir samples (Table 3-7). Copper, which
exceeded the chronic criterion in seven samples and acute in another five, was the only dissolved
inorganic to exceed water quality criteria. In regard to total metals, cyanide, which was detected
above the acute criteria in one sample, and mercury, which was detected above the chronic
criteria in nine samples, both had detection limits that exceeded DRBC criteria. Total chromium
was detected above its chronic criteria in one sample, as was total nickel in two samples. Lead
also exceeded its chronic criteria in six samples. Finally, total copper exceeded its chronic
criteria in all but two samples and its acute criteria in eight additional samples, and zinc
exceeded its acute and chronic criteria in two samples.




Table 3-6. Results of inorganic analyses of discharge plume samples from the Killcohook CDF (in p.g/L).

NA - No criteria available
< - not detected

DRBC ‘

Analyte Criteria [21-Oct 25-Oct 28-Oct 01-Nov 04-Nov 08-Nov 11-Nov 15-Nov 18-Nov 22-Nov 29-Nov 06-Dec
Semi-Volatile Organic
Compounds
Benzoic acid NA <2 <2 <2 5 <1 <2 <2 <2 <2 <2 <2 <2
bis(2-Ethylhexy)phthalate | 1.04 a <2 <2 o ; K <2 <2 <2 <2 REEEEEN  <2
Phenanthrene NA <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
a- DRBC Stream Quality Objective for carcinogens for the Delaware River Estuary, Marine Objective for fish ingestion only.




6-¢

Table 3-7. Results of inorganic analyses of discharge plume samples from the Killcohook CDF (mg/L).

NL - No DRBC Marine Criterion is listsd.
Bold type indicates sample exceeds DRBC Chronic Marine Criteria.

Shaded cells indicate sample exceeds DRBC Acute Marine Criteria.

DRBC Marine
Criteria )
_ Analyte Chronic | Acute 21-0ct  25-Oct  28-Oct 01-Nov 04-Nov (8.Nov 11-Nov 15-Nov 18-Nov 22-Nov 29-Nov 06-Dec
Total Suspended Solids 34 21 135 109 147 135 462 315 77 104 86 106
Dissolved Inorganics _
Cadmium 0.0093 0043 & 0.00] <0.001 <0001 <0001 <0001 <0001 <0.001 <0.001 <0001 <0.001
Chromium 0.05 1.1 < 0.001 <0.00T 0.002 0.001 <0.001 <0001 0.002 0.001 0.001 0.002
Copper 0.0034 00053 k €001 <0.001 0.005:' ) A <0.001 <0.001 0.002
Lead 0.0085 022 ¥ 0.002 <0.002 <0002 <0002 <0002 <0002 <0002 <0.002" <0002 <0.002
Nickel 0.0083 0.075 0.003 0.003 0.006 0.005 0.002 0.003 <0.001 <0.001 <0.001 <0.001
Silver - 00023 k 0001 <0.001 0.001 «0.001 <0.001 <0.001 <0001 <0.001 <0.001 0.002
Zinc 0.086 0.095 0.030 0.014 0.040 0.031 0.016 © 0.057 0.029 0.026 0.013 0.030
Total Inorganics
Cyanide - 0001 [ 0.005 0005 <0005 <0005 <0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Aluminum - - 1.807 2.306 1.872 0.573 2.3%4 0.250 2.483 0.098 0.088 0.147 0.09
Antimony NL. NL < 0.004 <0004 <0004 <0004 <0004 <0.004 <0004 <0004 <0004 <0.004 0.01
Arsenic 0.036 0069 [ 0004 <0004 <0004 <0.004 <0004 <0.004 <0.004 <0004 <0004 <0.004 <0.004
Barium NL NL 0.028 0.027 0.047 0.031 0.030 0,018 0.024 0.018 0.004 0.041 0.021
Beryllium NL NL < 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001
Cadmium 0.0093 0.043 |« 0.001 <0001 <0001 <0001 <0001 <0.001 <0.001 <0001 <0001 <0.001 <«0.001
Calcium NL NL 31.2 29.4 50.2 303 539 80912 442 50.3
Chromium 0.05 1.1 0.006 0.008 0.007 0.06 .0.004 0.003
Cobalt NL NL 0. <0.001 <0001 <0001
Copper 0.0034 | 0.0053 0.004 0.005 ] : # & <0.001 <0.001
iron NL NL 3821 4,744 4.149 1.204 4.688 0.379 10.427 3.982 0.188 0.248
Lead 0.0085 0.22 0.008 0.009 0.013 0.009 0.011 0.004 0.03 0.007 0.007 0.01 X
Magnesium NL NL 47.58 40.27 83.26 79.04 61.3 433 2174 32.7 111.1 143,53 59.81 923
Manganese NL NL 0271 0279 1.896 1.230 0.232 0.136 0.336 0.174 0.482 0.021 2.353 0.113
Mercury 0.000025] 0.0021 0.0003  0.0005 <0.0002 0.0005 <0.0002 0.0006 00004 00003 0.0002 006004 0.0002 <0.0002
Nickel 0.0083 0.075 0.007 0.005 0.009 0.006 0.007 0.003 0.014 0.005 <0.001 <0.001
Potassium NL NL 18.6 15 28.8 313 23 15.2 76 124 37.8 44
Selenium 0.0m 0.3 < 0004 <0.004 0.025 0.025 <0004 <0.004 <0.02 0.005 0.039 0.045
Silver - 00023 k 0001 <0.001 0001  <0.001 <0001 <0.001 <0005 <0.001 <0.001 0.001
Sodium NL NL 3 326 585 654.2 442 282.7 1662 197.4 1036 1233
Thallium NL NL 001 <0.004 0.012 0.018 0.011 0008 <002 0.009 <0004 <0004
Vanadium NL NL 0.0i1  0.013 0.01 0.006 0.013 0.004 0.04 0.011 0.01 0.007
Zinc 0.086 0.095 0.041 0.047 0.07 0.013 0.048 0.034 0.046 0.025 0.022
< - not detected
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3.1.5 Background Data
Background samples indicate overall good water quality and limited, low levels of metals
contamination. Two VOCs were detected in a background sample, but both are common

laboratory contaminants and, after a review by the laboratory, were determined to result from
laboratory error (Table 3-8). Copper was the only dissolved inorganic contaminant detected
above water quality criteria (both acute and chronic) in one sample (Table 3-9). Both lead, in
two samples, and mercury, in one sample, were detected in total concentrations exceeding their
respective DRBC chronic marine criteria. Total copper was detected above acute and chronic
criteria in three of the four background samples.

Table 3-8. Results of organic apalyses of backgroond samples taken from the Penns
Beach reference site (in pg/L).

DRBC
Analyte Criteria 21-Oct  28-Oct 04-Nov 11-Nov
1 Volatile Organic Compounds
| Benzene 12.5* 6¢ <10 <1 <1
Toluene 35,400° 11c <10 <1 <1
a- DRBC Stream Quality Objective for carcinogens for the Delaware River Estuary, Marine Objective for
fish ingestion only.

DRBC Stream Quality Objective for systemic toxicants for the Delaware River Estuary, Marine
Objective for fish ingestion only.

¢- These data have been qualified by the analytical laboratory as having been potentially contaminated by
prior samples; therefore, the detections likely result from lab error.

|
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< - not detected

3.1.6 Comparison of Inorganic Concentrations

One way of considering the relative potential impact of contaminants is by comparing the
concentrations found in background, weir, and discharge plume samples. The mean
concentrations of inorganic contaminants for weir, discharge plume, and background plume
samples were plotted on graphs, for the most common inorganics that exceeded DRBC criteria
(Figures 3-2, 3-3, and 3-4). Non-detects were assumed to be half the detection limit for the mean
calculation. The DRBC Acute Marine Criteria is also given for comparative purposes.
Dissolved inorganics that were detected above DRBC criteria include copper, silver, and zinc.
For all three of these metals, the mean background concentration was less than the mean weir
concentration, and the mean discharge plume concentration was less than the weir but greater
than the background. This shows the normal pattern of dilution for these contaminants. The
mean concentrations of copper exceeded the DRBC criterion in all three sample areas (weir,
discharge, and plume background; Figure 3-2), and mean concentrations of silver and zinc did
not exceed DRBC criteria in any of the three sample locations. Mean total cyanide concentra-.
tions exceed the DRBC criterion for both weir and discharge plume samples; however the

3-10
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Table 3-9. Results of inorganic analyses of background samples taken from the Penns
Beach reference site (in mg/L).
DRBC Marine Criteria

Analyte Chronic Acute 21-Oct 28-Oct 04-Nov 11-Nov
Total Suspended Solids 25 155 161 185
Dissolved Inorganics
Cadmium 0.0093 0.043 < 0.001 < 0.001 < 0.001
Chromium 0.05 1.1 < 0001 0002 < 0.001
Copper 0.0034 0.0053 0.001 < 0001 0.003 |
Lead B 0.0085 022 |< 0.002 < 0.002 < 0.002 X
Nickel 0.0083 0.075 0003 0.002 0.002 0.001
Silver - 00023 |< 0001 < 0.001 < 0.001 < 0,001
Zinc 0.086 0.095 ¢.014 0.022 0.012 0.015
Total Inorganics
Cyanide - 0.001 < 0.005 < 0.005 < 0005 < 0.005
Aluminum - - 1.135 1.839 2659 1.73
Antimony NL NL < 0.004 < 0004 < 0004 < 002
Arsenic 0.036 0069 < 0.004 < 0004 < 0004 < 002
Barium NL NL 0023 0.026 0.030 0.080
Beryllium NL NL < 0001 < G.001 < 0.001 < 0.005
Cadmium 0.0093 0.043 < 0.001 < 0.001 < 0.001 < 0.005
Calcium NL NL 232 29.9 60 151
Chromium 0.05 1.1 0.004 0.003 0008 < 0.005
Cobalt NL NL < 0.004 < 0.004 < 004 < 0.02
Copper 0.0034 0.0053 0.003 TR ;
Iron NL NL 2,169 3273 4900 2.151
Lead 0.0085 0.22 0005 0013 0010 < 002
Magnesium NL NL 1952 3399 324 1322
Manganese NL NL 0.091 0.134  0.230 0.039
Mercury 0.000025 0.0021 |<0.0002 <0.0002 <0.0002  0.0003
Nickel 0.0083 0.075 0005 0.006 00067 0.007
Potassium NL NL 83 12.9 15 50
Selenium 0.071 0.3 < 0.004 < 0.004 < 0004 < 002
Silver - 0.0023 0.001 < 0.001 < 0001 < 0.005
Sodium NL NL 131 243.6 207 774
Thallivm NL NL 0000 < 004 0014 004
Vanadium NL NL 0.007 0010 0012 0.02
Zinc 0.086 0.095 0026 0043 0049 0.077
< - not detected
NL - No DRBC Marine Criterion is listed.
Bold type indicates sample exceeds DRBC Chronic Marine Criteria.
Shaded cells indicate sample exceeds DRBC Acute Marine Criteria.
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Figure 3-2. Comparison of dissolved inorganics that exceeded DRBC criteria in at least one
sample (units are in mg/L).
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Figure 3-3. Comparison of mean concentrations of total cyanide, mercury, and silver (units are
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detection limit for cyanide was also above the DRBC criterion (Figure 3-3). Again, the pattern
of higher weir concentrations, lower discharge plume concentration, and lowest background
concentration was observed. This pattern is also clearly exhibited in the last group of inorganic
comparisons. As with dissolved copper concentrations, total copper concentrations exceed the
DRBC criterion in ail three sample groupings (Figure 3-4). The only other mean concentration
that exceeds DRBC criteria is total zinc in weir samples. However, discharge plume weir
samples show that zinc concentrations return to those of the background samples cutside of the

weir. Other than selenium, each of the inorganics shown in Figure 3-4 have similar mean
concentratinng hetween the hackg_rmmd and dis:chnrge. plnme samnles,

D LR L L - L e S e TS0 2Rl e At o)

0.350

0.300

0.250

0.200

0.150

0.100

b ——
|

——
0.050 '
0.000
Copper Lead Nickel Seleniumn anc

L.Weir mDischarge Plume pBackground —=DRBC Acute Csileriail

Figure 3-4. Comparison of mean total copper, lead, nickel, selenium, and zinc concentrations

(units in mg/L).
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3.1.7 Polychlorinated Biphenyls

Inlet slurry samples contained man 6y PCB congeners, and had total PCB concentrations
between 2.3 and 7.3 pg/L of sturry (2.3x10° to 7.3x10° pg/L) (Table 3-10). These concentrations
include PCBs detected in both liquid and solid fractions. Of the congeners detected, one non-
ortho coplanar congener (77) was detected in all four samples, and two were detected in one
sample each, while the fourth (169 Hexa) was not detected in any inlet samples (the non-ortho

coplanar congeners are shaded in Table 3-10).

Mo —thn Arnlonase T3 PRUIERTP . PR, | 7~

INOD-OTiNo COpianar PCBs were not detected in any of the other PCB samples (Tabie 3-
11). The second method blank did contain several PCB congeners such that the total sum of
congeners was 18,544 pg/L, which was only exceeded by one weir sample (23,277 pg/L on
October 21). ' This weir sample was also associated with a high TSS level because the suction
head became stuck in the sediment at the bottom of the weir. Another relatively high
concentration was observed in the charge plume sample on November 4 when the total sum of
congeners was 44,311 pg/L. Other than those samples, total PCB levels generally were between
3,000 and 8,000 pg/L; the mean of the samples (not including the method blanks) was 7,924
pg/L and the median was 4,677 pg/L). The chronic DRBC guidance value for PCBs in marine
waters is 0.03 pg/L (30,000 pg/L) for the protection of aquatic life, and the acute guidance value
is 5 pg/L (5,000,000 pg/L).

Table 3-10. Concentrations of PCB congeners in inlel samples collected from the Killocohook
PCB Cong T — 15-0 21 28-O 04-N
B Congeners -Oct -Oct =Oct -Nov
3 Di 32,753 25,376 8.611 17.955
18 Tri 53,127 44,308 8,170 38,319
28 Tri 163,251 128,292 45,430 U
37Tn 88,202 57,198 21473 U
52 Tetra 136,171 104,856 42,170 110,788
49 Tetra 115,539 96,471 31,458 101,027
47 Tetra 63,443 48,940 19,596 59,993
44 Tetra 88,976 69,080 21,372 69,099
42 Tetra 45,133 35,044 11,813 32,205
64 Tetra 49,775 39474 14,622 41,183
74 Tetra - 33,901 41,086 18,890 37478
70 Tetra 33,191 42,093 50,414 101,540
80 Tetra 75,307 60,219 U U
66 Tetra 136,945 105,131 43,006 83,933
60 Tetra 68,086 50,954 22,6635 44,888
| 79 Tetra U U U U
78 Tetra U 3] U U
95 Penta 199,751 159,850 72,664 155,838
91 Penta 54,675 45,718 17,774 33,630
92 Penta 32,354 41,086 18,161 41,313
84/101 Penta 183,383 146,821 63,774 136,758
99 Penta 184,141 151,251 61,490 115,784
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Table 3-10. (Continued
PCB Congeners 15-Oct 21-Oct 28-Oct 04-Nov
97 Penta 66,280 54,982 22,875 46,446
86 Penta U U 1,110 U
87 Penta 76,338 56,593 29.034 6] 688
120 Penta 28,885 22,758 9,826 21,518
110 Penta 250,620 198,168 85,432 180,660
82 Penta 20,941 15,286 7,618 17,813
123 Penta 9,439 7,452 3,318 6,284
118 Penta 178,983 130,104 51,780 116,708
114 Penta U U U ‘ U
105/127 Penta 19,678 14,118 7,010 14,093
151 Hexa 70,665 50,350 25,061 57.000
149 Hexa 270,936 211,629 90,786 187,373
146 Hexa 73,244 56,593 22,577 46,016
153 Hexa 343,147 264,006 111,239 221,610
168 Hexa 66,280 50,551 25,392 54,623 .
141 Hexa 45,133 34,238 16,339 37,505
137 Hexa 10,290 7,834 3,478 7,595
138 Hexa 304,499 237,847 102,973 214,681
158 Hexa 23,495 17,179 8,335 19,380
166 Hexa U U U U
128/167 Hexa 7,634 7,029 2,490 4,446
156 Hexa 26,306 20,120 9,494 19,095
157 Hexa 7,118 5,398 2,374 4,589
179 Hepta 64,733 48.537 22,798 46,170
187 Hepta 165,830 129,903 54,740 108,205
183 Hepta 63,959 49 544 22.025 43,320
185 Hepta 10,600 8,056 4,118 8,308
174 Hepta 111,413 85,192 41,842 82,786
177 Hepta 76,081 57,600 26,882 51,585
171 Hepta 28,885 21,550 10,985 21,233
180 Hepta 235,205 177,188 01,312 168,582
‘191 Hepta 3,404 2,578 1,391 2,922
170 Hepta 85,365 63,441 33,396 60,406
190 Hepta 15,783 11,862 6,900 11,543
189 Hepta U 2,840 1,408 2,579
200 Octa 39717 30,613 10,543 17,100
198 Octa 12,740 9,023 3.582 6,512
201 Octa 254,157 186,444 78.051 140,555
196/203 QOcta 88,718 63,858 27,986 50,445
195 Octa 23,417 17,119 8,004 14.820
194 Octa 74,791 56,392 25,999 48,538
205 Octa 3,817 2,920 1,336 2,537
208 Nona 361,060 257,931 96,828 184,112
207 Nona 47 454 35,044 12,475 21,945
206 Nona 549458 433,267 148,866 308,482
209 Deca 1,160,874 834,501 303,370 676,810
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3.2 KILLCOHOOK CONFINED DISPOSAL FACILITY CONTAMINANT
LOADINGS

Total contaminant loadings to the Kilicohook CDF were determined by subtracting the
total amount of metals and PCBs that were discharged from the Killcohook weir from the total
amount placed in the Killcohook CDF. Total influent was determined by multiplying the
concentration of the dredged slurry influent samples by the amount of dredged slurry placed in
the site. The cubic yards of dredged material was multiplied by four to account for the sediment
to water ratio. The inorganic analytes that were not evaluated in the first influent sample were
estimated using the mean detection of the other three samples as a surrogate value for the first
sample. The four influent samples were considered to be representative of the material placed in
the site for a period of time before and after the sample was collected (i.e., each the duration of
dredging was divided into four periods, each of which was represented by one influent sample).
Calculations used to estimate influent loadings are given in Appendix D, tables D-6 and D-7.
Total discharge amounts were based on the concentrations of the discharge samples multiplied
by the discharge flow for the surrounding three or four days.

Average daily influent flow varied from roughly two times greater than daily discharge to
nearly seven times greater. The variation in flow, as well as the number of days of active
dredoino (29 cnmnared to the number of davr: of weir dicr'hm'oe (53), accounted for a
mgmﬁcantly greater amount of material entermg the site than lcavmg, Wthh is clearl 9y
objective of the CDF. In total, 2.9x10° L of slurry were pumped into the CDF and 1.9x10° L of
water were discharged through the weir. In addition, the concentrations of most contaminants in
the influent were significantly greater than weir concentrations, primarily because they account
for contaminants present in the liquid fraction as well as sediment-bound contaminants. By
managing the weir such that the suspended material is minimized, contaminant concentrations
are minimized, as well. A comparison of the amount of contaminants in the influent and
discharge of the weir shows the contaminant loadings to the CDF (Table 3-12). The paiterns that
exist are predictable given the sediment-clinging nature of PCBs and inorganic contaminants.
Since the majority of these contaminants are sediment-sorbed, and the weir had very low concen-
trations of suspended material, we expected to see a much grcater amount of contaminants enter
the CDF than discharged through the weir.

In total, 14.56 kg of PCBs were introduced into the Killcohook CDF throughout the
maintenance dredging project, compared with only 10 grams released, resulting in a retention
rate of 99.9%. Other than the essential nutrients (calcium, magnesium, potassivm, and sodium),
the retention rates of the inorganics were all greater than 90%. Selenium and manganese had the
next lowest retention rates, 94.4% and 94.6%, respectively. Thallium had a retention rate of

.95.7%, and all other inorganic contaminants had retention rates above 98%.
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Table 3-12.  Influent and discharge chemical loads associated with the Killcohook CDF
during maintenance dredging operations, using zero for non-detected analytes.
The percent of each chemical sequestered in the CDF is shown in the far right
column. Units are in kg.
Inorganics Total Inlet Total Outflow Total Retained | Percent Retained
Loading
Aluminum - 1,751,333.36 460.16 1,750,873.20 100.0%
Antimony ND 3.46 ND in inlet —
 Arsenic 769.31 . ND ALL (ND in weir) 100.0%
Barium 11,010.59 155.19 10,855.40 98.6%
[Cadmium 614.94 0.75 614.19 99.9%
Calcium 713,443.59 127,579.34 585,864.24 82.1%
Chromiuvm 16,607.62 278 16,604.84 100.0%
|Cobalt 792.97 3.64 789.34 99.5%
Copper 8,834.51 20.11 8,814.40. 99.8%
Iron 3,883,242.47 3,214.50 3,880,027.97 99.9%
Lead 10,753.92 12.19 10,741.73 99.9%
Magnesium 1,168,151.21 182,433.22 985,717.99 84.4%
Manganese 218,856.23 11,801.53 207,054.69 94.6%
Mercury 39.78 0.22 39.56 99.4%
Nickel 9,334.12 27.03 9,307.09 99.7%
Potassium 494,320.22 56,140.62 438,179.60 88.6%
Selenium 888.59 41.72 846.88 95.3%
Silver 165.03 1.59 163.44 99.0%
Sodium 2,023,389.06 1,157,604.32 865,784.75 42.8%
Thallium 871.11 31.46 839,65 96.4%
Vanadium 6,818.07 4.77 6,813.30 99.9%
Zinc 63,948.61 150.03 63,798.58 99.8%
PCBs 14.56 0.01 14.55 99.9%

3.3 CONTAMINANT LOADINGS TO THE DELAWARE RIVER |

The effects of the Killcohook discharge on the Delaware River, in terms of loadings,
were evaluated using methods similar to total loadings of the CDF. Daily impacts to water
quality in the river were evaluated because this is a conservative assessment of potential risks to
the environment. If we had considered contaminant discharge to the river over the entire month-
long period, the low flow of the discharge (1.9x10° L over the period of discharge) relative to the
river flow (118.47 m’/sec or 1.02x10'® L over the same 27 day period) might have masked
potential contamination and daily high loads would be smoothed over the entire dredge period.
The data discussed in this section are provided in Appendix D of this repot.
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This method is based on a loadings analysis as would be conducted for a Total Maximum
Daily Load (TMDL) and is used to account for the different orders of magnitude between river
flow and the discharge; the magnitude of the river flow can easily mask any potential impacts.
This method offers an appropriate level of detail and the ability to understand potential impacts
to the water quality of the river. If the entire data set were to be evaluated in one comparison it
would produce results out of context (for instance, the entire mass of each contaminant
discharged over a six week period). Because the weir discharged over a six week period and the
river had a constant flow throughout the entire discharge period, evaluating daily discharge
concentrations and flows allows us to fully evaluate the relative impacts on the river.

Daily cumulative impacts of the Killcohook discharge were evaluated by multiplying the
daily contaminant concentrations of weir samples (each weir sample date was considered
representative of the surrounding three- or four-day time period) by the daily discharge as
measured with the flow meter. The discharge flow was measured in the most intact and
undisrupted discharge pipe of the three at the Killcohook CDF; this pipe was assumed to
represent mean flow per pipe. The sampled flow was multiplied by three to account for the total
flow from the discharge pipes.

The ambient river inorganic contaminant concentrations were determined using multiple
data resources. The DRBC Toxics Management Program provided data on the total and
dissolved concentrations of copper, lead, and zinc, and the total mercury concentration (Fikslin
1999). For other metals, data was taken from the USEPA STORET database and from
background data from this study; for a conservative estimate, the lower of the two was used,
when both were available. When a sufficient amount of applicable data was available to draw
reasonable conclusions regarding appropriate ambient concentrations, the USEPA data were
used. The USEPA data were collected from autumn sampling events later than 1985 (1990 for
some analytes). All other inorganic data used to approximate ambient river concentrations came

from the har\lrcn'nllnrl data ﬂn"nr\-fprl for thig nhu—hr The mean concentration of the four

background samples was used.

Once the data were identified, the first part of this analysis required multiplying the
ambient river concentrations by the assumed river flow to obtain the daily river loading in mg.
River flow was determined from DRBC (1998), using a conservative, low flow rate of 118.47

m*/sec for the section of river where Killcohook is located (Zone 5, DRBC 1998). Similarly,
daily discharge loads were determined followmg the same methods used to determine da:ly

Qantinmn 2T Tnilsr wernive Ansann
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river concentrations and loadings in Appendix Table D-1. Daily loading estimates of the
Killcohook discharge are provided in Appendix Table D-2. Once both river and discharge
contaminants ‘were converted to daily loadings, they were summed to determine the cumulative
loading of each contaminant in the river following discharge from the CDF (Appendix Table D-
3). The cumulative loading was divided by the cumulative flow, the sum of the ambient river
flow and daily discharge flow, to obtain cumulative river concentrations downstream of the
Kilicohook weir (Appendix Table D-4). Finally, the percent change in river concentration, after

the addition of the Killcohook discharge to the total concentration in the river, is shown in
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Appendix Table D-5. Manganese was consistently the contaminant that caused the greatest
change in concentration; however, manganese concentrations never exceeded DRBC water
quality criteria in any samples. Mercury also increased river concentrations over the course of
discharge from the Killcohook weir ranging from 0 to 22%. However, mercury concentrations
barley above detection limits in the weir dischbarge samples and the extremely low estimated
ambient river concentrations apparently caused this increase. Nearly every other contaminant,
including PCBs, had less than a 1% change in river concentrations throughout the course of the
Killcohook discharge. Only one sample, the November 11 sample, that was used to estimate

discharge from November 9 through November 11, increased river concentrations by more than
1% for several inorganics.

These results are indicative of the relatively high flows of the river, the low weir
discharge flow, and the similarity between the ambient river and discharge plume sample results.
The river flow was on the order of 10 billion 1/day. The discharge flow varied but stayed below
30 million L/day eXxcept on one occasion. Given the order of magnitude difference between
flows, discharge concentrations would have to be greater than river concentrations by several

orders of magnitude to have noticeable cumulative impacts on river concentrations of
contaminants.
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40 SUMMARY

The results of the various methods of analysis indicate that the discharge from the
Killcohook CDF weir did not substantially alter water quality in the Delaware River. Certain
contaminants rarely exceeded acute criteria during the study, suggesting that potential risks are
low. Analytes that exceeded DRBC water quality criteria were primarily inorganic contaminants
that are present in background samples at levels similar to those in the weir discharge and

.
discharge plume. In addition, samples rarely exceed criteria by more than a factor of two. Asin

ecological risk assessment, given the conservative assumptions that factor into all aspects of
contaminant analysis, these methods are designed to be cautiously protective of the environment.
Comparisons to criteria often overstate, not understate, the potential for risks to occur.
Typically, exceedances that result in Environmental Effects Quotients, or the amount by which

site samples exceed water quality criteria, of less than 10 are not considered to be likely to cause
significant impacts to the environment.

Amthas cniiena Af Py JErp——, o lén thia s st o

Anolier sorce Of uncertainty in im.miucuug the results of the comparison 1o water
quality criteria is that many of the inorganic criteria are hardness based. This study used the
recommended hardness assumption of 74 mg/L to calculate chronic criteria. This assumption is
based on a Jong-term data set from throughout the Delaware River that has been restricted to data
not influenced by confounding factors, such as salinity. Hardness measured throughout this
study, in the background, weir, and discharge plume samples, was between 300 and 600 mg/L.
The variance between the assumed hardness and measured hardness results from several
environmental factors. The site is within a tidal portion of the river that is seasonally influenced
by salinity. Dredging occurs during autumn and winter, when biologically sensitive factors are
limited. However, these are also the dry seasons, when the salinity influence is greater. In
addition, this particular year was unusually dry, resulting in a greater influence. The USEPA
data set supports these results; using only hardness measurements from October through
December from 1990 through 1998 the mean hardness of this portion of the river was 246.3
mg/L.. Therefore, the DRBC. assumption of 74 mg/L. is highly conservative for use during a
dredging operation in this reach of the river. A higher hardness estimate would eliminate a
significant portion of the samples that exceed chronic criteria.

The evaluation of PCBs within this study is of particular importance as there are several
ongoing studies of PCB contamination, toxicity, and loadings to the Delaware River. In this
regard, particular attention should be given to the interpretation of the results. Given the method
error that exists at these low detection limits, the potential PCB impacts are [ikely overstated.

The conditions that were assumed for the loadings analysis were highly conservative in
many ways. Flow used for ambient river conditions were the lowest available estimates, which
could potentially overstate the impacts of the CDF discharge. Since no impacts were determined
under these conditions, it is unlikely that impacts would result under less conservative
conditions. In addition, under the Philadelphia to the Sea high resolution PCB sediment analysis
(Versar 1997), the sediment in the portion of the Delaware River where the dredging took place
was high relative to areas in the lower Delaware Bay. Since the current channel maintenance
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environment, 1t is unhkely that less-contaminated sediments would produce impacts. This
evidence further supports the hypothesis that contaminants, particularly metals and PCBs, in
dredged material weir discharges are unlikely to cause environmental impacts to the river.

Finally, it is important to consider, as is mentioned in DNREC (1999), that these results,
while conservative in a number of ways, are applicable only to this CDF. Properties of the CDF,
such as size, vegetation, and cell structure, play an important role in determining flow through
the CDF. It is possible that, given a higher flow or lower residence time, another CDF might
have greater contaminant concentrations in the discharge, even if less contaminated sediment
was placed in the site. It is also possible that the size, structure, and retention capabilities of the
Killcohook CDF were beyond what would have been necessary to sequester contaminants from
the dredged material. The Killcohook and the Pedricktown (Farrar and Burton 1999) CDFs have

clearly been demonstrated 1o be highly effective in sequestering contaminants, and may provide
a model for management of other CDFs.

These questions can be answered by further investigating the relationship between bulk
sediment, influent, CDF properties, and discharge. As we gain data and knowledge describing
this relationship, we can highlight key properties of CDFs that may define the ability of a CDF to
sequester contaminants from the environment. This study of the Killcohook CDF shows that, if

managed properly, bottom sediments can be dredged with no resulting harmful impacts to the
environment.
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Delaware River
Philadelphia to the Sea
FY-99 Water Quality Study

L. Scope of Work

The work undég this Gontraet includes an evaluation of the chemical quality, of dredged .
thaterial and water flowing into and out of the Killcohook dredged material disposal area. -
Samples will be collected concurrent with maintenance dredging operations for the New
Castle range of the Delaware River Philadelphia to the Sea Federal navigation chanriel.’
Maintenance dredging will last approximately four to six weeks. Sampling will include
material flowing into the disposal area (influent), water and associated suspended
sediment discharging from the site (effluent), water samples collected in the Delaware
River in the vicinity of the discharge point (representing the mixing zone), and water
samples collected in the Delaware River at a location that can provide background water
quality data. Samples will be collected and appropriately preserved in the field, and
delivered to a laboratory for various chemical and geotechnical analyses. In addition,
instrumentation will be installed at the discharge pipe to collect daily readings of the
volume of water being discharged from the disposal site and the concentration of
suspended sediment associated with the discharge.

II. Sample Collection

Influent: Four influent samples shall be collected over the course of the dredging
operation, which is estimated to last four to six weeks. Sample collection shall be evenly
spaced over the dredging period. Storage and preservation procedures for these sediment
samples are provided as Appendix A. These procedures are from The Managetnent and
Regulation of Dredging Activities and Dredged Material in New Jersey’s Tidal Waters
(New Jersey Department of Environmental Protection, 1997). The specified holding
times must be adhered to. Samples to be analyzed for metals should not come in contact
with metal sampling equipment, and samples to be analyzed for organic compounds-
should not come into contact with plastics. All sample containers should be appropriately
cleaned: acid-rinsed (10% nitric acid) for metal analysis, and solvent-rinsed (acetone is
preferred; however, other approved solvents such as methanol and hexane can be used as
well) for organic analysis. When equipment will be used to take samples for both metal
and organic compound analysis, the acid rinse must be conducted first, and the solvent
rinse second. Samples should completely fill the storage container, leaving no head
space, except for expansion volume needed for potential freezing. Samples should be
refrigerated or frozen with dry ice immediately after sample collection.

"Effluent: A total of eight effluent samples will be collected over the discharge period.

Composite effluent samples will be collected using an automatic sampler. The sampler

“will be programmed to collect water at six-hour intervals, over the course of four days.

These composite samples will be used for analysis of metals, pesticides and PCBs.



Effluent samples for analysis of volatile organic compounds and semi-volatile organic
compounds will be collected in a single day. For these samples, water will be collected
hourly, and composited over a six-hour period. Effluent samples will be collected from
water that has overflowed the disposal area into the sluice box. Storage and preservation
procedures for these water samples are provided as Appendix A. These procedures are
from The Management and Regulation of Dredging Activities and Dredged Material in
New Jersey’s Tidal Waters (New Jersey Department of Environmental Protection, 1997).
The specified holding times by analyte group for water samples must be adhered to.
Water sampiés should be collected with either a non-contaminating pump (peristaltic or

' magnetically coupled impeller design pump) or a discrete water sampler. The pump
system should be flushed with 10 times the volume of the collection tubing using site
water. The discrete water sampler should be of stainless steel or acrylic plastic and be of
the closed/opened/closed type. Seals should be teflon-coated. All water sampling
devices should be acid-rinsed (10% nitric acid) for metal analysis, and solvent-rinsed
(acetone is preferred; however, other approved solvents such as methanol and hexane ¢an
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be used as well) for organic analysis, When equipment will be used to take samples for
both metal and organic compound analysis, the acid rinse must be conducted first, and the
solvent rinse second.

Delaware River (mixing zone): A total of eight water samples will be collected from the
Delaware River in the vicinity of the discharge point, at a location considered

representative of the mixing zone. These samples will be collected at slack tide, either
hlcrh or low, dmendlno on the tide cvcle, Samnle location will he hased an Delawara’
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River Basin Commission guidelines for mixing zones to the Delaware estuary: (1) five
times the local water depth at the point of discharge; or (2) 50 times the discharge length
scale of the discharge outlet. All samples shall be collected at a depth equal to 0.6 of the
water depth at the collection site. Storage and preservation procedures for these water
samples are the same as those described for the effluent samples.

Delaware River (background): A total of four water samples will be collected from the

Delaware River at a location that can provide background water quality data. Sample

collection shall be evenly spaced over the discharge period. Samples will be collected at
slack tide, either high or low, depending on the tide cycle. Samples will be collected
from a location determined to be similar to the discharge site in physical regime, and free
from direct influence of any known source of contaminants. All samples shall be
collected at a depth equal to 0.6 of the water depth at the collection site. Storage and

preservation procedures for these water samples are the same as those described for the
effluent samples.

Weir Discharge: The volume of water discharged from the dredged material disposal site
and the concentration of total suspended solids associated with the discharge shall be
measured on a daily basis for a total of 42 days following commencement of discharge
from the site. The total daily volume of water discharged from the site must be recorded.
An automatic sampler will be used to collect daily composite samples for determining

total suspended solids concentrations. The sampler will be programmed to collect water
at six-hour intervals, over a 24-hour period.

.
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Il. Sample Analysis

Appendix B provides analytical procedures and associated quality assurance/quality
control measures for sample analysis. These requirements are from The Management
and Regulation of Dredging Activities and Dredged Material in New Jersey’s Tidal
Waters (New Jersey Department of Environmental Protection, 1997). All samples will be
analyzed for the analytes listed in Attachment 1 of Appendix B. Attachment 1 also '

prov1des the reqmred detection limits for sediment and water; samples. In addition, for

. the water samples (¢ffluent, mixing zone and background), becausé water quality criteria

for seven metals are expressed as dissolved metal, ‘dissolved inorganic analytes will be
nnnlwm‘l in addition to total 1 n‘lnrgm-nr- nnnlvtpq neine tact mpﬂ-unAe that can achieve
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: detectlon limits of at least 2 ug/L.

In addition to the analytes listed in Attachment 1, all samples will be analyzed using high
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77 mono-ortho and di-ortho PCB congeners and four non-ortho coplanar PCB congeners
using draft USEPA method 1668. A list of the PCB congeners is provided as Appendix
C. The HRGC/HRMS method shail provide detection limits of 1.25 ng/L for the mono-
and di-ortho congeners and 25 pg/l for the non-ortho congeners in aqueous sampies, and
detection limits of 0.125 ng/g for mono- and di-ortho congeners and 12.5 pg/g for non-
ortho congeners in sediment samples. Samples will not be analyzed for polychlorinated
dibenzo-p-dioxin or dibenzofurans.

Dredged material is estimated to be composed of approximately 25 percent sediment and
75 percent water. In order to obtain chemical data for the influent samples, it will be
necessary to partition the sarnples into the liquid and solid fractions. This will allow for
the analysis of contaminants in the water fraction of the sample separately from the
sediment-bound contaminants. After laboratory analysis, the concentrations of liquid-
and solid-phase contaminants will be summed based on the volume of the original sample
that was in liquid or solid form, and a total concentration for the influent sample will be

obtained.

The four influent samples will be analyzed for grain size and total organic carbon. As
discussed in Appendix B, the grain size analyses will follow the methods described by
Folk (1980), and the total organic carbon analyses will follow the procedure provided as

.Attachment 4 to Appendix B. The effluent, Delaware River (mixing zone) and Delaware

River (background) water samples (24 samples) will be analyzed for total suspended
sediment.

IV. Data Analysis

The data will be analyzed to evaluate the efficiency of the dredged material d]SDOSa] site

to contain contaminants associated with the dredged material pIaced in the site. Influent-
samples will provide an estimate of contaminant concentrations associated with the
dredged material. Effluent samples collected at the point of discharge will provide an

estimation of the approximate removal efficiency of the gite, Data collected in the
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Delaware River in the vicinity of the discharge site will be compared with Delaware
River Basin Commission surface water quality standards to determine if the disposal
operation meets applicable criteria after some initial mixing, Background receiving water
samples will provide an evaluation of ambient conditions. The effects of the Killcohook
discharge on ambient contaminant concentrations in the Delaware River will be analyzed
using a Total Maximum Daily Load (TMDL) approach.,

V. Report Format and Content

" Draft and final copies of the report of investigation will reflect and report the analysis. .

outlined in this scope of work. Draft and final reports must contain the following
features

a. If the report has been written by someone other than the contract principal
investigator, the cover and title page of the publishable report must bear the inscription
Prepared Under the Supervision of (name), Principal Investigator. The principal
investigator is required to sign the original copy of the report. In addition, the principal

invest gator must at least nrepare a forward describing the overall research context of the
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report, the significance of the work, and any other related background circumstances

 relating to the manner in which the work was undertaken.

b. The TITLE PAGE will include the date (month and year) the report was submitted,

the project name, the author, Prepared for the U.S. Army Corps of Eng;neers,
Philadelphia District, and the contract number.

c. An EXECUTIVE SUMMARY that provides a brief des n of the stu

purpose, finding, conclusions and recommendations.

V'S

hat

d. A TABLE OF CONTENTS that includes a list of all tables, figures and appendices
presented in the report.

e. An INTRODUCTION section stating the purpose of the study with background
information on the Delaware River, Philadelphia to the Sea Federal navigation project.

f. AMETHODOLOGY section that describes the sampling and analysis equipment and
methodologies. _

g. ARESULTS section that presents collected data in tabular and graphic form, and
details of applicable statistical analyses used to evaluate the data.

h. A DISCUSSION section that collates statistical data with published literature and

draws inferences regarding water quality problems associated with the dredged material
disposal operation.

i. A CONCLUSIONS section that emphasizes the main points articulated in the body of

- the report, and provides pertinent recommendations.




i 'ALIST OF REFERENCES that includes literature cited and agencies/ mdmduals
consulted.

k. Include API_’ENDICES for data sheets, records, and other pertinent information.

1. PAGE SIZE AND FORMAT. Each report will be produced on 8 %2 “ x 117 paper,

smtﬂg gnaggd with double spacing between naraeranhs. Fioures should not exceed 1 1”
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in hexght nor 12 * in length in most circumstances. Larger ﬁ gures may be produced, but
an 8 2" x 117 version must be included in the report. Al text pages (including
appendlccs) must be consecutively nuimbered. Text print quahty fust be at least letter

Anality
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V1. Period of Performance
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Three copies of a draft report will be submitied io the Corps by 15 January 2000. The
draft report must be a polished product and an accurate representation of the content of
the final report. The draft must be clean-typed, complete with all figures, tables and
sections of the report. All graphics will appear in the same format, and general location
in the report as they will be in the final report.

Subsequent to a four-week review period the Corps will provide the Contractor with
comments on the draft report. The Contractor will then have an additional four weeks to
revise and submit the final report. The Contractor shall submit one unbound,
reproducible original and five bound copies of the final report. The final report will be

due on 13 March 2000. When the Corps accepts the final report the contract will be
complete,

VH. Inspection

The work will be conducted under the general discretion of the Contracting Officer and
shall be subject to inspection by his appointed inspectors to insure strict compliance with
the terms of the contract, but the presence of the inspector shall not relieve the contractor
of responsibility for the proper execution of the work in accordance with the
specifications.
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Attachment 1

SUMMAFRY OF RECOMMENDED PROCEDURES FOR SAMPLE
COLLECTION, PRESERVATION, AND STORAGE

= |

R e e

Control sedimant

lainer®

refrigerate; siove

Collaction Sampla Presarvalldrq Storage
Analyses Method® Volume® Container® Technique Conditions Holding Times*
Sedimant ' j
Chem I_caUthalcnl Analyses 8
Metals Grab/corer 100 g Precleaned polyathy- * Dry lce® or freezer Hg - 28 days
lena jar’ storage for extentled Others - 8 monihs'
storagas; otharwise
: relrigerate o
Proanic compounds Grab/corer 2509 Solvent-dnsed glass  Dry ice® or freezer < 4°C*/dark’ 14 days®
{e.9., PCBs, pesticides, ‘ jar with Tellon® lid* storage for extended ' :
polycyclic aromaltic storage; olherwiso
hydrocarbons) retrigerate
Particle size Grab/corer 100 g Whirl-pac bag* Relrigerate < 4°C Undatermined
Total organic carbon Grab/corer 50¢g Heat reated glass Dry ice® or freezer $4°C 14 days
vial wilh Teflon®-lined  storage for exiencled
id* slorages; otherwise
, refrigerate
Tol.all solids/specific Grab/corer 50 g Whirl-pac bag Relrigerate <4°C Undstermined
gravity
Miscellanaous Grab/corer 2509 Whid-pac bag - Relrigerate <4°C Undetemined
Sediment from which Grab/corer Depends ontests  Glass with Teflon®- Completely fill and 4°C/darid/ainight 14 days ‘
elulriate Is prepared being performed  lined lid refrigerate o
Blologlcal Tasts S
" Dredged materiat Grab/corer 12-15 L per Plaslic bag or con- Completely (it} and 4°C)fdaﬂ5lﬁfnlght 14 days'
sample taine® refrigerate; slove SR
Relerence sediment Grab/corer 45-50 L pertest  Plaslic bag or con- Completely fill and 4°Cldaridaqulght 14 days'
fainer® ‘ refrigerate; sieve _ o
Grab/corer 21251 pertest  Plastic bag or con- Complately fill and 4°C/dark/airtight 14 days'




or pump

relrigorate

4npk

Collection Sample Presarvation Slorage o \
Analyses Mathod* Volume" Containar Technique Conditlons Holding Times'
Water and Elu:rlaio '
ChemicalPhysical Analyses
Particulate analysis Discrete sampler  500-2,000 mL, Plaslic or glass Lugols solution and 4°C _ Undelemined
. of pump refrigerate . o
Melals Discrele sampler 1L Acid-rinsed polyethy-  pH < 2 with HNO,; 4°C 2°C. Hg - 14 days .
or pump lene or glass jad refrigerate’ Others - 6 months
Total Kjeldahl nitrogen  Discrete sampler  100-200 mL Plaslic or glass* H,50, to pH < 2; 4Ct 240
or pump relrigerate
Chemical oxygen Discrete sampler 200 mL Plastic or glass* H,S50, topH < 2; 4°ct 7 days"
demand or pump relrigerale
Total brganic carbon Discrete sampler 100 mlL. Plastic or glass* H,SO, to pH < 2; 4°C* <48 hours"
or pump refrigarate -
Total inorganic carbon Discrete sampler 100 mL Plastic or glass* Alrtight seal; relrg- 4°c* . 6 months"
of pump erate® _
Phenolic cormpounds Discreto sampler 1L Glass* 0.1-1.¢ g CuSO,; 4°c* 24 hours®
or pLinp H,S0, to pH < 2; ,
refrigerate
Soluble reacti /e Discrete sampler - Plastic or glass* Filler; relrigerate" 4°Cct 24 hours*
phosphates or pump - ,
Extractable organic Discrate sampler 4L Amber glass bottle/ pH < 2, 6N HCL; 4°C 7 d‘?_‘Ys tor 9""’“'
compounds (e.g., semi-  of pump airtight seal; refrigerate tion; 40 days :"
volalile compounds) sample e'mrac
anailyses
Volatile organic Discrete sampler 80 mL Glass viaf pH < 2 with 1:1 HCL;  4°C 14 dayls 'ﬁ’ s:x:nple
compounds or pump refrigarate in alrtight, analysis, if pr
completely filled con- served
tainer
) &
Tota! phosphorus Discrele sampler  ~ Plastic or glass" H,S50, o pH < 2; 7 days

Wh oored e [




Collection Sample Preservation Slora‘gq o
Analyses Mathod® Volume® Container® Technique Conditions Holding Times

Tolal solids Discrete sampier 200 mlL | Plastic or giass" Relrigerate 4°C* 7 days"

or pump _
Volatile solids Discrete sampler 200 ml. Plastic or glass® Refrigerate 4°c* 7 days*

of pump '
Sulfides Discrete sampler -~ Plastic or glass® pH > 8 NaOH (ZnAc);  4°C* 24 hours*

or pump refrigarate"

Blologlcal Tasts .
Site water Grub Depends on tests  Plastic carboy Ralrigerate <4°C 14 days
being perlormed
Dilution water Grab or makeup Depends on tests  Plastic carboy Refrigerate < 4°C 14 days
' being pedormed .
Tissue

Melals Trawl/Teflon®- 5-10g Double Ziploc® Handie with non- < -20°C* or freazer Hg - 28 days

Coated grab metaliic forceps; plastic  storage Others - 6 months™

gloves; dry ice* L
PCEs and chlorinated Trawl/Teflon®- 10-25¢g Hexana-rinsed double Handle with haxane- _$-20°C* or freazer 14 days® -
. peslicides Coaled grab aluminum foil and rinsed stainless stoe slorage
double Ziploc*™ forceps; dry ice* T e
Volatila organic Trawi/Taflon®- 10-25 g Heal-cleaned alum-  Covered Ice chest' S «20°C"or 14 days™
compounds coalad grab inum foll and water- freazer slorage
light plastic bag’ A
Semivolatile organic Trawt/Teflon®- 10-25g Hexane-rinsed double Handle with hexane- $ -20°C*or freezer 14 days®
compounds coaled grab aluminum fol! and ringed stainless steel storage -
_double Ziploc™ forceps; dry ice®

Liplds Trawl/Teflon®- Part of organic Hexane-rinsed alumi-  Handle with hexane- S -20°C or lreezer 14 days®

coaled grab analyses num foil rinsed stainless steel storage

forcaps; quick freeze

Note: This table contains only a summary of collection, preservation, and storage procedures for samples. The ciled references should be consulted for a more detailed
description of these procedures.



PCB - polychiorinated biphenyl
! Collection method should include appropriate liners.

. . o
* Amount of sample required by the laboratory 1o perform the analysis (wet weight or volume provided, as appropriate). Miscellal‘;ect:s s:':ir);enilz ienl'::\;:: ':1: ':i‘:lih:alihdesb;
increased If auxiliary analytes that cannot be included as part of the organic or metal analyses are added to the list. . The amounts show! .

more or less tissue may be required depending on the analytes, malrices, detection limits, and particular analytical laboratory.

¢ Alt containers should be certified as clean according to U.S. EPA (1990c).

ing li ' nature. There are no promulgated,
* These holding limes are for sediment, watar, and tissue based on guldance thal is sometimes administralive rather than technical in nal :
scientifically based holding time criteria for sediments, lissues, or elutriates. Relersnces should be consulted i holding times for sample extracls are desired. Holding
limes are from the time of sample collection.

' NOAA (1989).

' Telra Tech (1986a).

¢ Sample may be h'ald lor up to 1 year If < -20°C.

h Polypjopylene should be used if phthalate bloaccumulation is of concem.

' Two weeks is recommended; sediments must not be held lor‘longer than 8 weeks prior to blological testing.
tU.S. EPA (1987a); 40 CFR Part 136, Table Iil.

' Plumb (1981).

*11 samples are not preserved 16 pH < 2, then aromalic compounds must be analyzed within 7 days.

" Tetra Tech (1986b).

) PA " i mpling
E ted from pp. 54-57 of the USEPA "QA/QC Guidance for Sampli
aﬁgegalysig ofpgediments, Water, and Tissues for Dredged Material
Evaluations”, Office of Water (EPA 823-B-93-0001, Apr.xl 1995).
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APPENDIX B - ANALYTICAL PROCEDURES AND ASSOCIATED QUALITY
ASSURANCE/QUALITY CONTROL MEASURES

I._Required Target Analvte Lists and Methodologies:

(a) Target amlytes: .

Required bulk sediment chemistry, modified elutriate,-and kéching tests mﬁst include analysis
for all target analytes listed in Attachment 1, excepting the volatile organic compounds list, which will
be required on a case by case basis. Typically, volatile organic compound testing will be instituted

where known or suspcctcd discharges of such compounds have occm-rcd. Dioxin/furan analysis is
required for all projects in Region 1.

The list of target analytes in Attachment | represents the constituents common to both the
"USEPA Contract Laboratory Program (CLP) analytes and the much larger list of compounds evaluated
under the USEPA SW-846 testing program (SW-846). This latter program specifically employs the Test
Methods for Evaluating Solid Waste Physical/Chemical Methods, Publication SW-846. While the SW-
846 methods are distinct from the CLP methods, they are considered to be equivalent. Attachment 1 also
details the required quantitation limit for each target analyte, The estimated quantitation limit (EQL)
specified is the higher of the quantitation limits associated with the CLP and SW-846 programs. There
is no requirement to use either the CLP or SW-846 analytical methodologies; however, the method
employed must achieve the required EQL and must be from a standard method from a recognized

agency. Altematively, 2 method with prior approval by the Department may be employed. The analysis
must be done by a Department certified laboratory.

(b) Polychlorinated Biphenyls:

Polychlorinated biphenyls (PCBs) are required by the USEPA to be reported on an individual
congener basis as well as a total PCB value. However, the Department anticipates that upland disposal

of dredged material will be the primary type of proposal evaluated. This will increase the potential need
to assess human hea]th impacts due to PCBs.

The Department evaluates potential human health impacts of upland management and disposal
activities using a Total Aroclor criterion. Therefore, it is acceptable to provide data to the Departmcnt
using Aroclor based analysis methods (SW-846 Method 8081 or its equivalent) where aquatic species
impacts are not anticipated. Where aquatic species impacts are a concemn, the Department will require
congener specific based analysis for PCBs using the Sloan method, NOAA Technical Memorandum
NOS ORCA-71 or its equivalent. This is the same methodology that the USEPA employs. In order to be
further consistent with the USEPA and to avoid duplicative analytical costs, the Department will also
accept congener specific results if required by the USEPA or if already available. These congener
specific results will be converted to a total PCB value by multiplying the sum of the 22 individual
congeners by a factor of 2 as per the T. O’Connor, National Ocean Service, National Oceanic and
Atmospheric Administration, July 20, 1994 memorandum to S. Ausubel, USEPA Region II (O’Connor
1994) and as per Contaminant Levels in Muscie and Hepatic Tissue of Lobster from the New York Bight
Apex (National Marine Fisheries Service. 1996). That computed result will then be compared against the
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are 1 ug/kg dry weight (sediment) and 0.0005 ug/l (water).

(c) Polychlorinated Dibenzo-p-Dioxin and Dibenzofurans

. When required, afralysis will be conducted for all seventeen (17) 2,3,7,8 substituted . ..
polychlorinated dibenzosp-dioXin and polych!ormated dibenzofurans using EPA Meéthod 1613 Revision
"B. While not preferred, SW-836 Method 8290 is also acceptable.” The required congeners and related
isotopes used for analysis are shown in Attachment 2. The analytical sensitivity should be within 5 times

that which is cited in the method for each miatrix type. Testing for these analytes will be requu'ed by the .
Department on a case by case basis in Region 1 waters.

All polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofuran congener results, in both
sediment and water matrices, must be reported in both individual congener concentrations and
summarized as 2,3,7,8-tetrachlorodibenzo(p)dioxin toxic equivalents using the Toxic Equivalent Factors,
Intemational 1988 Method in Attachment 3. For those values reported as Estimated Maximum Possible
Concentrations (EMPCs), the full EMPC value should be used.

(d) Grain size analysis:
The grain size analysis must be conducted according to the methods described by Folk 1980.
Results must be reported as percentages within the general size classes:
Sand: equal to or greater than 0.0625 mm diameter

Silt:'  less than 0.0625 mm diameter and equal to or greater than 0.0039 mm diameter
Clay: less than 0.0039 mm diameter

(e) Total Organic Carbon

Total organic carbon analysis must be conducted according to the USEPA 1986 method,
excerpted from the December 1992 regional manual for USEPA Region II and the New York District

Corps of Engineers, entitled, “Guidance for Performing Tests on Dredged Material Proposed for Ocean
Disposal” (Attachment 4).

(f) Multiple Extraction Procedure

Tesﬁng of sediments which have been modified prior to final placement may be required to
undergo testing to evaluate their potential for contaminant leaching. One procedure used to accomplish
this task is the Multiple Leaching Procedure (EPA Method 1320).

. Total Asoclor based human health criteria. The recommended MDLs for all individual PCB congeners




. Quality Assurance/Quality Control Guidance and Reporting Requirements

The guidance described below has been drawn from the December 1992 regional manual for-
USEPA Region Il and the New York District Corps of Engineers, entitled, “Guidance for Performing
Tests on Dredged Material Proposed for Ocean Disposal”; the EPA and the USACE “QA/QC Guidance
for Sampling and Analysis of Sediments, Water, and Tissues for Dredged Material Evaluations,” (EPA

. 823-B-95-001, April 1995); and the “Field Sampling Procedures Manual,” New Jcrsey Department of

Envxronmental Ptotection and Energy, May 1992.

The followmg quality control samples or procedures vnll be required for chemical analyms of
both sediment and water matrices:

1. Field blanks: One with every batch of 1-20.samples

2. Method blanks: One with every batch of 1-20 samples or every 12 hours, whichever is less
3. Matrix spike and matrix spike duplieatc: One set with every batch of 1-20 samples

4. Surrogate spike recovery: Each sample, orgaﬁic compounds only

5. Minimum detection limit verification within last 2 years for marine sediments and salt water
matrices to be submiited to the Department upon reguest (procedure or citation at 40 CFR
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136 [1994] Appendix B, Revision 1.11).

6. Duplicate analyses to be conducted as per method requirements

All bulk sediment chemistry results must be reported on a dry weight basis. All raw data should

be presented along with the appropriate criterion. Exceedances of the cntcnon must be highlighted in an
acceptable fashion.

The need to supply either full or reduced data deliverables will be determined by the Department
on a case by case basis, The need for the applicant to obtain the services of a data validation contractor
will concurrently be determined by the Department at the pre-application stage.

The data x‘e‘pﬁns submitied to the Department for testing and analysis of material proposed for

dredging must include a description of all methods and procedures used in the field and in the laboratory,
referencing established protocols or guidance, for the following:

. Qm-rrnle collection

. Sample preparation (including homogenizing and compositing)

. Sample preservation methods and holding times (before and after extraction)
Chain of custody tracking documents

. Sample transport, storage, and disposal

. Sample analysis

Data entry and data reduction

Deviations from standard methods or prescribed procedures

QA/QC summary and data

Narrative of analytical problems, corrective action taken, effects on data interpretation
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N.J. Departmcnt of Envuonmcntal Protcctlon and Energy 1992 le!d Samglmg hocedures Mang[
363 p. .

O’Comnor, T. 1994. Personal communication on July 20,1994 to S Ausubel U S. Envuonmental
Protection Agency, Region II.

Sloan, N.; G. Adams; R. Pearce; D. Brown; and S-L Chan, 1993. Sampling and Analytical Methods of
the Nationa} Status and Trends Pro National Benthic cillance and Mussel Watcl jects 1984 -
- 1992, Volume I'V Comprehensive Descriptions of Trace Organic Analytical Methods. NOAA
Technical Memorandum NOS ORCA 71, 97 p.
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Attachment 1
TARGET ANALYTE LIST [
Analyte Limits of Detection
Volatiles Water (ug/) Soil (ug/Kq} ‘
Chioromethane 10 10} .
Bromomethane 10 10
Vinyl Chloride 10 10
Chioroethane 10 10
Methylene Chloride 10 10
" ... |Acetone 10} . 10
Carbon Disulfide - 10 10
1,1-Dichloroethene 10 10
1.1-Dichloroethane 10 10
1,2-Dichloroethene (tolai) 10 10
Chloroform 10 10
1.2-Dichloroethane 10 10
2-Butanone(MEK) 10 10
1.1,1-Trichloroethane 10 10
Carbon Tetrachloride 10 10
Bromodichioromethane 10 10
1,2-Dichioropropane 10 10
cis-1,3-Dichloropropene 10 10
trichloroethene 10 10
Dibromochloromethane 10 10
1,1,2-Trichioroethane 10 10
Benzene 10 10
trans-1,3-Dichloropropene 10 10
Bromoform 10 10
4-Methyl-2-pentanone(MIBK) 10 10
2-Hexanone 10 10
Tetrachlioroethene 10| 10
1,1.2,2-Tetrachioroethane 10 10
Toluene 10 10
Chlorobenzena i0 10
. |Ethylbenzene 10 10
Styrene 10 10
Xylenes(lotal) 10 10
Semivolatiles
Phenol 10 ‘ 860
bis-(2-Chloroethyl)ether 10 660
2-Chiorophenol 10 660
1,3-Dichlorobenzene 10 660
1.4-Dichlorobenzene 10 660
1,2-Dichlorobenzene 10 660
2-Methyiphenol -10 . 660
2,2-oxybis(1-Chloropropane) 10 660
4-Methylphenol 10 6801
N-Nitroso-di-n-propylamine 10 £60
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Limits of Detection
Semivoilatiles (continued) |Water (ugll) Soil (ug/Kq)

Hexachioroethane 10 660
Nitrobenzene 10 660
Isophorone ‘ 10 6€0
2-Nitrophenol 10 660
2, 4-Dimethylphenol 10 660
bis(2-Chloroethoxy)methane 10 660

12,4-Dichiorophenol - 10 . 660
1,2,4-Trichiorobenzene - o - .10 c 660
Naphthalene ' 10 ) . 660
4-Chloroaniline” 20 ' 1300
Hexachlorobutadiene 10 660
4-Chloro-3-methyiphenol 20 1300}
2-Methylnaphthalene 10 660

-|Hexachlorocylcopentadiene 10 660
2.4 6-Trichlorophenol 10 660
2.4,5-Trichiorophenol : ’ 10 ) 660
2-Chloronaphthalene : 10 : 660
2-Nitroaniline ' 50 3300
Dimethylphthalate 10 : ' - 660
Acenaphthylene . ’ 10} - 860 _
2,6-Dinitrotoluene 10 660 h
3-Nitroaniline 50 3300
Acenaphthene 10 660
2,4-Dinitrophenot 50 ' 3300
4-Nitrophenol .. 50 ' 3300
Dibenzofuran : 10 560
2,4-Dinitrotoluene 10 860
Diethylphthalate - 10 660
4-Chlorophenyl-phenyl ether _ 10| - ‘660
Fluorene 10 660
4-Nitroaniline 20 © 830
4,6-Dinitro-2-methyiphenol 50 - 3300
N-Nitroso-diphenylamine 10 660
4-Bromophenyl-phenylether 10 660
Hexachlorobenzene 10 660
Pertachlorophenol 50 3300
Phenanthrene 10 6680
Anthracene 10 660
Carbazole 10 330
Di-n-butylphthalate - 10 330
Fluoranthene ' 10 660
Pyrene 10 660
Butylbenzyiphthalate , 10 660
3,3-Dichlorobenzidine ‘ 200 1300
Benzo{a)anthracene 10 680
Chrysene 10 660
bis(2-Ethylhexyhphthalate 10 660
Di-n-octlyphthalate - 10 660
Benzo(b)fluoranthene . 10 660
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imits_of Delection

Semivolatiles {continued) Water (ug/L) Soil (ug/Kq)
Benzo(k)fluoranthene 101 660
Benzo(a)pyrene 10 660
Indeno(1,2,3-cd)pyrene 10 660
Dibenzo(a,h)anthracene 10 660
Benzo(g.h.i)perylene 10 660
Pesticides/Aroclors
alpha-BHC 0.05 1.9
beta-BHC 0.05 33
dela-BHC 0.05 1.7
gamma-BHC (Lindane) 0.05 2
- |Heptachior 0.05 2.1
Aldrin 0.05 2
Heptachlor epoxide 0.05 2.1
Endosulfan | 0.05 2.1
Dieldrin__ 0,10 33
4,4-DDE 0.10 4.2
Endrin 0.10 3.8
Endosuifan t 0.10 3.3
4 4.0DDD 0.10 4.2
[Endosuifan sulfate 0.10 3.6
4 4-D0T 0.10 3.6
Methoxychlor 0.50 17
Endrin ketone 0.10 3.3
Endrin aldehyde 0.10 3.3
alpha-Chlordane 0.05 1.7
gamma-Chlordane 0.05 1.7
Toxaphene 5.0 170
Aroclor-1016 1.0 33
Aroclor-1221 2.0 &7
Aroclor-1232 1.0 33
Aroclor-1242 1.0 33}
Aroclor-1248 1.0 33
Aroclor-1254 1.0 33
Arocior-1260 1.0 33
Inorganics uo/l, ma/Kg
Aluminum 200 40
Antimony 80 12
Arsenic 10 -2
Barium 200 40
Beryllium 5 1
Cadmium 5 1
Calcium 5000 1000
Chromium 10 2
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. Limits of Detection
Inorganics (continued) Water (ugfl) Soil (ma/Kg)

Cobalt 50 - 10
Copper _ 25 5

| Iron : 100 20

: Lead : 3 0.6
Magnesium . - . ' 5000 1000] . .
Manganese ...t .l L} - 15 . G

_ Mereury . 7 ) ' 0.2 R X s

| S Nickel . ‘ 40 "~ By,

: Potassium . - F ' 5000 1000

! Selenium . ) - & 1

: Silver 10 2
Sodium 5000 1000
ThaHlium 10 - .2
Vanadium . 50 10
Zinc : 20 4
Cyanide 10 0.5

Meama 4
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Attachment 2

ddstied 16137

Retention Tme References, Quantiiation Referances, Relative Retention Times, and Minimum

Levels for CODs and COFs
- . Retantion Time Relative

Compound : and Quantitation Referencs  Retention Tima
Compourds using “Co-1,2.34-TCOD &5 ' byjectin hiema! standard
2372 TCOF *Cy-227ATCOF 0.999-1.003
PY L TR cua s L ol L e Nron s -y,
Gy 1 ek A I VARS e iana
12..7.8PoCOF %C1.237 3-PeCOF 0.999-1.002 -
23,47 2-PeCOF "C 24,7 8-PoCOF 0.599-1.002
1237 8-PeC00 "Car12173-PoC00 0.995-1.002
Campounds using "C#1,237 85-+YCO0 s the injaction Intarnal standard
12.3,4,7,8-HxCOF . #C1.234,7 SO £.995-1.001
123.86,7 8-+COF 123,87 04C0F 0.957-1.005
123,78 S-HxCOF BCy1.237 8 5HC0F 0.993-1.001
234,575 HCOF e 234,67 8,4COF 0.555~1.001
1234,78HxCOD BC,+1,2.9.4,7 80D~ 0.595-1.001
123,67 8-HxCOD 01,2678, +xCOD 0.958~1.004
123,78 8-HxCOD - 1.000-1.019
1.2.3,4,6.7 8-HpCDF BC51.2.3,4,5,7 8- HoCOF 0.983-1.001
12.3,4,7.8,8-HpCOF. PC+1,23.4,7.8.59-HpCOF 0.995-1.001
12.3,4.6.7,8-HpC0D BC41.22,4.5,7.8-HpC0D 0.899-1.001

" OCOF - BC40C00 ' 0.995-1.008
ocon Be,-OC0D 0.995-1.001

. Minimum Level'
Water | Sclld | Extract
frell: | inaflem | fnail s
eSS I VW] PP
eed | peg | ped)
10 1 05
L I | as
- 2%
8 5 25
B 8 28
] 8§ 23
50 s 25
2 5 25
B0 5 25
8 [ 25
%0 5 25
80 5 2%
80 5 2t
£ 5 25 .
£ 5 25
100 10 50
100 10 80

The Minimurm Leve