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Chapter 1

1 Introduction

Background

The U.S. Army Engineer District (USAED), Philadelphia, has an exten-
sive navigation responsibility throughout the Delaware River Basin. Main-
tenance dredging averages about 3,000,000 m3 (4,000,000 yd>) of material
annually of which about 191,000 m3 (250,000 yd3) is removed by the Hop-
per Dredge McFarland (Figure 1). The dredging provides a safe naviga-
tion channel, which supports the shipping of nearly 136,000,000 metric
tons (150,000,000 short tons) of cargo per year.

Figure 1. Dredge McFarland

Hopper dredges, like the McFarland, are self-propelled ships equipped
with propulsion machinery, hoppers for dredged material storage, and
dredge pumps. Dredged material is hydraulically raised through trailing
dragarms in contact with the channel bottom and is discharged into the hop-
pers. The material is then held in the hoppers until placed at the disposal
site.
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Hopper dredges are often loaded past the point of overflow for eco-
nomic reasons. As the hopper is filled, dredged material is stored in the
hopper bins until overflow begins. The density of the hopper contents is in-
creased by allowing the low-density supernatant to overflow back into the
waterway. As the low-density supernatant overflows, the average density
of the hopper contents increase. Thus, more material can be transported
per trip to the disposal site or facility. This practice of overflowing hop-
pers to achieve a high-density load is referred to as economic loading.

In considering overflow, there is normally a tradeoff between the poten-
tial economic benefits and potential environmental effects. Overflow re-
sults in increased water column turbidity, and supernatant solids may be
redeposited near the dredge site. Also, if sediments are contaminated, the
overflow may result in some release of contaminants to the water column.
Therefore, the relationship between dredge production, density of the hop-
per load, and the rate of material overflow are important variables in maxi-
mizing the efficiency of the dredging operation while minimizing
contaminant release.

State environmental resource agencies have expressed concerns regard-
ing the turbidity, sedimentation of suspended solids, and potential contami-
nant release from overflow resulting from the presence of oyster seedbeds
in some areas near the navigation channel. Currently, overflow is not per-
mitted at any location within the Delaware River Basin.

There is a significant potential for economic benefits to overflow in cer-
tain reaches of the project if the impact resulting from overflow is environ-
mentally acceptable. The USAED, Philadelphia, therefore, initiated an
evaluation of the practice of overflow for select portions of the Delaware
River and Delaware Bay to determine if overflow for those reaches can
meet applicable water quality standards. The District requested assistance
from the Environmental Laboratory (EL), U.S. Army Engineer Research
and Development Center (ERDC), Vicksburg, MS, in conducting a study
of overflow in the Delaware River/ Delaware Bay system.

This study helped to quantify the degree of turbidity, suspended solids,
and contaminant release generated by overflow and the dispersion of the
overflow plume in reaches near the oyster seedbeds. Reaches in the Dela-
ware River Basin where overflow would be acceptable were determined.

Study Location

Two test areas were selected in the Delaware River in conjunction with
recommendations from the New Jersey Department of Environmental Pro-
tection (NJDEP) and Delaware’s Department of Natural Resources and En-
vironmental Control (DNREC) (Figure 2). These areas were selected on
the basis of historical knowledge of the Delaware Basin and known loca-
tions of material types (sand, silt, and clay) within the river. The first site

Chapter 1
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Figure 2. Locations of the lower and upper hopper dredge overflow test study

sites

was located at the Brandywine range (Lower Study Site) in the lower Dela-
ware Bay (mile marker 17.7) and was selected to represent a predominantly
coarse-grained material. The second site was located at the Deepwater
Point range (Upper Study Site) just below the Delaware Memorial Bridge
(mile marker 67.9) and was selected to represent a typical fine-grained ma-
terial. All the proposed activities for the study were reviewed with members
of the Delaware River Fish Cooperative Technical Committee prior to sub-
mitting applications to the respective regulatory offices for Water Quality

Certification (WQC) approvals.
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Purpose and Scope

The purpose of this study was to evaluate the efficiency of economic
loading of a hopper dredge and the physical and chemical characteristics of
hopper overflow for the Delaware River dredging project. The study was
designed to evaluate the effectiveness of increasing the hopper load during
overflow and to determine the physical and chemical characteristics of the
overflow into the Delaware River.

The study involved the following activities:
a. Loading data collection - measurements of the load in the hopper at

and following overflow.

b. Characterization of in situ sediment - physical and chemical analysis
including elutriate testing.

Hopper inflow monitoring - physical and chemical analysis.

&0

Hopper contents monitoring - physical and chemical analysis.

Hopper overflow monitoring - physical and chemical analysis.

o

Plume monitoring - physical and chemical analysis; and in situ tur-
bidity measurements.

N

g. Sedimentation assessment - photo imagery of recent sediment depos-
its.

h. Elutriate and Bioassay Testing - elutriate tests and acute toxicity
testing on a fish and a crustacean species were performed for pur-
poses of prediction and potential effects of overflow for the entire
project.

These activities provided information to characterize the in situ sedi-
ment, hopper inflow as pumped from the draghead, and hopper overflow.
Measurement of the material density in the hopper, solids concentration,
particle size, and rate of overflow provided information for the develop-
ment of hopper filling relationships. Elutriate tests were performed to pre-
dict the contaminant release back into the water column. These test results
were also compared with the data results of the hopper overflow for consis-
tency in sample analysis. Samples taken from the water column defined
the relative difference between sediment resuspended by the draghead and
that caused by overflow. One overflow and one nonoverflow dredge pass
or overflow event was monitored in each of the two reaches of the river.

Chapter 1
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2 Field Monitoring

Dredging Equipment and Sampling Operations

The Dredge McFarland was used on September 15 and 16, 1998, to
dredge in the two test reaches. The field sampling and monitoring was con-
ducted during representative hopper operations with and without overflow
in both reaches.

The tasks described in this technical report were the responsibility of
the ERDC, Vicksburg, MS, with support provided by the USAED, Philadel-
phia. The USAED, Philadelphia, provided the necessary boats and person-
nel to assist the ERDC in all field monitoring, in situ data collection, and
sample collection. ERDC staff members were present at the dredging site
during the monitoring effort to direct the field efforts and assist in data and
sample collection. ERDC performed all subsequent laboratory testing of
samples, data analysis, and report preparation.

Dredge Operation Variables

At a minimum, it was necessary to have a complete record of the dredge
operating variables during the monitoring and sampling periods. In addi-
tion to these standard dredge data, the time and duration of overflow during
sampling events were recorded along with loading charts using the auto-
mated charts of the McFarland.

Collection of In Situ Sediment and Site Water

On September 14, in situ sediment and site water were collected at the
two study sites prior to dredging to provide samples for sediment and
water characterization and elutriate testing. Fifteen (15) sediment samples
were taken at even intervals in a transect along which the dredge was ex-
pected to pass during overflow and nonoverflow conditions. Samples were
collected with a grab-type apparatus. A 200-ml portion of the sample was
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retained from each of the 15 samples for water content and density analysis
(15 individual analyses). The remaining material of the 15 samples,were
composited for sediment and water characterization and elutriate tests.

Composited samples were also obtained for elutriate testing from three
sampling locations. Thus, five buckets and fifteen 250-ml bottles of sedi-
ment were obtained and shipped to the ERDC to characterize the in situ
sediment. The five buckets of sediment were further composited to pro-
duce a single uniform composite. From this composite, standard elutriate
testing was performed using the site water to prepare the samples. Density
(or water content) estimates were made on all 15 samples, and the other
physical and chemical tests were performed on the composite sediment
sample.

Hopper Inflow Monitoring

The sediment slurry that was picked up by the draghead and transported
through the hydraulic suction line was sampled as it entered the hopper (in
3-min intervals during filling and overflow). Grab samples at the inflow
port(s) were collected and analyzed for solids concentration and appropri-
ately composited and analyzed for grain size distribution, particle size dis-
tribution of fines, and chemical concentrations. The composited samples
represented sediment from five equal time intervals during hopper loading.

Hopper Contents Monitoring

As material is pumped into the hoppers, a layer of high-density settled
material is formed in the lower portion of the hopper with a layer of water
with suspended material in the upper portion of the hopper. The vertical
distribution of suspended material density or concentration in the upper
portion of the hopper was measured. These data, in conjunction with over-
flow concentration data, can be used to determine when an economic load
is achieved and when material density in the hopper is at a maximum. A
second use for hopper vertical density measurements is to examine the po-
tential for equipment modification, such as introducing settling tubes to en-
hance settling rates of solids in hopper bins. Hopper sampling at three
depths was taken at the beginning of overflow and at the end of overflow.
Three locations in the hopper were sampled.

Hopper Overflow Monitoring

Because of the variability in solids concentration at the hopper overflow,
40 samples were taken to determine suspended solids for each overflow
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period. Samples were composited for chemical contaminant determina-
tion of chemical concentrations, grain size, particle size distribution of
fines, and toxicity testing.

Plume Monitoring

Plume monitoring provided an evaluation of the amount of sediment in
the water column resuspended by the operating draghead vs. the amount of
sediment contributed by overflow. Data on plume concentrations as a func-
tion of distance and time provided information to determine an appropriate
buffer distance from the oyster beds in which overflow should be restricted.
Differentiation between the magnitude of sediment plumes caused by the
draghead and plumes from overflow materials required monitoring both
overflow and nonoverflow periods. Monitoring one dredge pass without
overflow and one dredge pass with overflow was the minimal plume moni-
toring effort. To reduce the variability of results between tests, the dredge
was required to be moving in the same direction relative to the current flow
for every overflow and nonoverflow test monitored. Plume monitoring also
provided information on contaminant dispersion in the water column.

Plume monitoring required two boats. One boat was positioned behind
the hopper dredge in its path immediately after it passed and began sam-
pling the water column to evaluate the rate of settling of the plume. The
other boat towed a turbidimeter (in situ-type probe) across the plume to
give information on lateral plume dispersion. Thus, the duration and ge-
ometry of the plume could be estimated. Both boats in the monitoring area
carried out background sampling immediately before the dredging began.

Lateral plume dispersion measurements were made at middepth by
locating the turbidimeter probe at the midpoint of the water column. Back-
ground turbidity was extensively measured. The boat towing the turbidime-
ter monitored distance from the dredge, using a range finder and hand
bearing compass, and distance from the anchored sample boat. The whole
plume was traversed, going outside of the plume at each extreme of the
turbidity plume.

While the mobile boat was measuring lateral plume dispersion, the an-
chored boat measured decay of the plume as it settled through the water
column. Water samples were taken at the surface (less than 1 m deep),
middepth, and near bottom (within 1 to 2 m of the bottom). Fifteen sam-
ples at three depths for a 50-min period were taken to characterize back-
ground total suspended solids (TSS) conditions, and about 30 samples at
three depths in a 30-min time frame were taken to characterize the over-
flow plume after the dredging pass. The latter sampling protocol was also
used for the nonoverflow sediment plume measurements.

TSS was measured for all plume samples and a compositing scheme was
used to reduce the number of samples for chemical analysis. Three compos-
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ite samples for the plume monitoring were obtained (one at each of the
three depths) by mixing portions of the samples taken at all three depths
over one-third of the plume monitoring effort. Chemical analysis included
heavy metals, polychlorinated biphenyls (PCBs) and polycyclic aromatic
hydrocarbons (PAHs) and provided data on potential contamination of the
water column by the dredging operation.

Sedimentation Assessment

One difficulty in assessing potential impacts of sedimentation resulting
from hopper overflow is detection of thin overburdens in habitats in the vi-
cinity of the dredging operation. Although thin (<5 cm) overburdens could
have detrimental impacts, for example on the settlement and attachment of
oyster larvae, this exceeds the detection limits of most conventional tech-
niques. One method effective in measuring sedimentation events of less
than 1 cm is sediment-profiling imagery using a sediment profile camera.
This technique involves insertion of a prism into the substrate through
which images of the sediment-water interface are obtained. The images pro-
vide rapid, accurate measures of recent sedimentation, particularly if the
overburden sediments are dissimilar from the ambient substrate. The im-
ages also provide indications of impacts to benthic communities (e.g., dis-
tribution and position of annelid worms and bivalve mollusks relative to
the relict and overburden surface) and changes in physical/chemical condi-
tions of the sediment (e.g., altered redox potential discontinuity, evidence
of hypoxia). This camera system is unaffected by ambient turbidity. An at-
tached plan-view underwater camera also provided photographs at the sedi-
ment profile stations.

The sediment profiling camera system was deployed at the Delaware
River overflow operation site. Because the area is tidally influenced, sta-
tions were occupied both up and down current from the dredging project.
Stations were allocated to gather information for transects across several
cross sections of the river reach potentially influenced by overflow, includ-
ing any charted oyster bars.

Bioassay

Samples were taken at the hopper overflow for use in a 96-hr water
column bioassay. This portion of the study will help in determining the
possible biological effects of water column exposure to Delaware River
sediment.
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3 Data Analysis

Hopper Loading Characteristics

Coarse-gralned slte

The loading data provided by the USAED, Philadelphia, for the coarse-
grained site are shown in Figure 3, and the summary data for the load in-
crease can be found in Table 1. Loading volumes are based on calculations
using historical density data in the area being dredged.

2500 - 2,324 (3,039 cy)

2000 -

1500 A

1,009 (1,320 cy)

%

1000 A

Hopper Loading (m®)

v

<

[
1

Begin Overflow (9 min) Overflow (57 min)

Figure 3. Hopper loading at coarse-grained site

It took 9 min of dredging to reach overflow status. During the first
9 min, material increased at a rate of 112.4 m3/min (147 yd*/min). Once
overflow began, the increase in material loading was determined to be
22.9 m3/min (30 yd3/min). Overflow continued for 57 min with a gain of
130 percent realized. At the end of the overflow period, the hopper was
full of sediment.
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Table 1

Delaware River Coarse- and Fine-Grained Loading Data

Coarse-Grained Material Fine-Grained Materlal
Time, min Loading, m® Loading, yd® | Time, min Loading, m° Loading, yd®
o] 0 0 0
9 1,009 Begin overflow (9 min) | 1,320 13 871 Begin overflow (13 min) | 1,139
66 2,324 Overflow (57 min) 3,039 34 1,031 Overflow (21 min) 1,348
0 0
13 871 Begin overflow (13 min) | 1,139
18 961 Overfiow (5 min) 1,257
Losing to Losing to
Loading Overflow Loading Overflow
Time,min | m¥min m*/min % Gain Time,min | m¥min m®/min % Galn
9 112.4 13 67.0
57 22.9 89.5 130.3 21 76 59.4 184
5 18.0 49.0 10.3

Fine-gralned site

The loading diagram for the fine-grained site is shown in Figure 4 and
the summary data for the load increase can be found in Table 1. For this
site, the dredge operated 13 min before overflow began. During this first
13 min of dredging, material increased at a rate of 67.0 m3/min (87 yd®/
min). Once overflow began, the increase in material loading was deter-
mined to be 7.6 m3/min (10 yd3/min). Overflow continued for 21 min with
a gain of 18 percent realized. The percent gain realized for the coarse
reach was interpolated for 21 min and was 50 percent, so that a comparison
could be made during the same time frame between the two sites.

Economics

These results are consistent with the material composition at the two
sites. The coarse-grained site would be expected to settle at a more rapid
rate, therefore, showing a significant gain in material. Whereas, the fine-
grained material would tend to stay in suspension, resulting in most of the
sediment being discharged out the overflow. Because of the large amount
of gain realized at the coarse-grained site, a rate of return of about 50 to
60 percent may be realized based on the amount of material retained in the
hopper and the round-trip travel time required to the dump site. Basically,
for every 3 days of nonoverflow dredging, approximately the same amount
of material can be removed by allowing overflow dredging in a 2-day period.
This percent return also assumes that the material being discharged in the
overflow settles in the navigation channel and will require redredging the
area. At the fine-grained site, the rate of return is negligible because of the
small gain in load achieved. This is also based on round-trip travel time
required to the pump-out site, material being discharged in the overflow
settling in the navigation channel and requiring redredging of the area. If

10 Chapter 3 Data Analysis
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Figure 4. Hopper loading at fine-grained site

redredging the area at either site is not required, then the percent return es-
timated at those sites may increase.

In Situ Sediment and Background Water
Samples

Coarse-grained site

The composited sediment samples at the coarse-grained site show the
proposed dredged area to average 97 percent sand (Figure 5). The range
was less than 1 percent + of the average value (96.5 to 97.7 percent).
Background water chemical concentrations were compared with the con-
taminants of concern as listed in the acute marine objectives for toxic pol-
lutants for the protection of aquatic life in the Delaware River estuary.
This information can be found in the Delaware River Basin Commission
West Trenton, New Jersey, Administrative Manual-Part III, Water Quality
Regulations, October 23, 1996. The only parameter above the standard
was background dissolved copper (Table 2). The standard for copper is
5.3 ug/l, and the background value was 13 pg/l. The water quality and sedi-
ment data for the coarse-grained site can be found in Appendix A.

Fine-grained site

The composited sediment samples at the fine-grained site show the pro-
posed dredged area to average 33 percent sand (Figure 6). The range for
sand was from 18 to 50 percent. Background water concentrations for the
contaminants of concern were all below the more stringent of the freshwa-
ter or marine stream quality objectives for acute toxicity standards as

Chapter 3 Data Analysis
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found in the Delaware River Basin Commission West Trenton, New Jersey,
Administrative Manual-Part III, Water Quality Regulations, October 23,
1996. Only two exceedances were found in the dissolved overflow water.
Endrin was measured at a concentration of 0.0754 pg/l as compared to the
standard of 0.019 pg/l. Zinc was measured at a concentration of 131 pg/l as
compared to the standard of 95 pg/l. See Appendix A for the Delaware
River water quality and sediment analysis for the fine-grained site.

Hopper Inflow

Coarse-grained slte

Samples collected for grain-size distribution at the hopper inflow at the
coarse-grained site averaged 84 percent sand (Figure 7). The range was
from 52 to 98 percent. Eliminating the 52-percent sample resulted in a
sandy composition of 92 percent with a range from 86 to 98 percent. This
is more representative of that collected from the in situ sampling. Sus-
pended solids concentrations in the hopper inflow could not be accurately
determined because the coarse-grained material rapidly settled to the bot-
tom of the sampling buckets, and the total bucket sample was not retained
for analysis.

Fine-grained site

Samples collected for grain-size distribution at the hopper inflow at the
fine-grained site averaged 12 percent sand (Figure 8). The range was from
9 to 15 percent. This is much less than the 33 percent represented by the in
situ sampling.

Hopper Contents

Coarse-grained site

Suspended solids concentrations in the hopper at the coarse-grained site
were <15 g/l (Figure 9). This indicates that settling was occurring very
rapidly. Although the samples should be representative of the water col-
umn, it should be realized that the agitation occurring inside the hopper
will keep the material in suspension for an extended period of time. There-
fore, when the sample was collected, the material being agitated quickly
settled and was not collected in the 250-ml sample bottle.
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Figure 9. Hopper contents—solids concentrations of coarse-grained material

Fine-grained site

Suspended solids concentrations in the hopper at the fine-grained site
were upward of 150 g/ at the bottom and approximately 80 g/l at the
surface (Figure 10). It is expected that high concentrations of suspended
solids would be found in the water column as the hopper agitates the
fine-grained material and keeps it in suspension. The high concentrations

- of suspended solids at the surface indicate that a large amount of the mate-
rial was lost to overflow in the fine-grained site.
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Figure 10. Hopper contents—solids concentrations of fine-grained material
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Hopper Overflow

Coarse-grained site

Samples collected for grain-size distribution at the hopper overflow at
the coarse-grained site averaged 81.1 percent sand with a range from 24.4
to 96.1 percent (Figure 11). Composites of five samples were obtained and
the average grain-size distribution was 78.1 percent with a range from 66.7
to 87.7 percent (Figure 12). This shows that a large amount of the sandy
material was being agitated in the hopper and being washed out during
overflow. This is consistent with the loading data that show a loading of
about 112.4 m3/min (147 yd3/min) before overflow and an average loading
of about 22.9 m3/min (30 yd?/min) over the 57-min period during overflow.
However, the rate of loading in the initial stages of overflow was likely
much higher with the material in the overflow increasing as the hopper
filled and retention time was decreased. None of the chemistry parameters
analyzed in the overflow samples collected at the coarse-grained site ex-
ceeded marine acute objectives as listed in the Delaware River Basin Water
Quality Regulations for dissolved criteria limits. Although the background
value for copper (13 pg/l) exceeded the criteria (5.3 pg/l), the dissolved
value for copper in the overflow was 5 pg/l, indicating a scavenging of met-
als by the suspended material during the dredging and overflow process.

Fine-grained site

Samples collected for grain-size distribution at the hopper overflow at
the fine-grained site averaged 12.2 percent sand with a range from 6.2 to
31.2 percent (Figure 13). Composites of five samples were obtained and
the average grain-size distribution was 10.6 percent with a range from 9.3
to 11.6 percent (Figure 14). The suspended solids concentrations in the
overflow averaged 110 g/l over the total overflow period of 21 min. The
solids concentrations were essentially consistent throughout the overflow
period, indicating little retention of the fine material in the hopper once
overflow began. A large amount of material, about 59.4 m>/min (78 yd3/min)
or about 89 percent of the inflow is being lost to overflow. Zinc (131 pg/l)
and endrin (0.0754 pg/1) were the only two chemical parameters measured
in the overflow that exceeded the more stringent acute objectives of the
freshwater and marine stream quality standards (95 pg/1 for zinc and
0.019 pg/1 for endrin) as listed in the Delaware River Basin Water Quality
Regulations for dissolved criteria limits. The value for endrin exceeded
standards by a factor of 4, indicating that both water quality objectives
could be met a short distance from the point of overflow. None of the
other chemistry parameters analyzed in the overflow samples collected at
the fine-grained site exceeded the acute objectives.
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Plume Monitoring

Monitoring of the sediment plumes was accomplished using a boat-
mounted 1,200-kHz Broad-Band Acoustic Doppler Current Profiler (ADCP).
The instrument collects velocity vectors in the water column together with
backscatter levels to determine the position and relative intensity of the
sediment plume. Along with the ADCP, a MicroLite recording instrument
with an Optical Backscatterance (OBS) Sensor was towed by the vessel at
a depth of 15 ft. The MicroLite recorded data at 0.5-sec intervals. Naviga-
tion data for monitoring were obtained by a Starlink differential Global Posi-
tioning System (GPS). The GPS monitors the boat position from the
starting and ending points along each transect.

Coarse-grained site

Transects were monitored in each test area to obtain the background
levels of suspended materials prior to dredging activities. A period of
8 min following the dredge passing during nonoverflow dredging shows
the level of suspended material to be returning to background levels. No
lateral dispersion of the plume out of the channel was observed during the
nonoverflow dredging operation.

During overflow dredging, a wider transect was performed to determine
the lateral extent of the plume. No significant change above background
levels could be detected. At 1-hr elapsed time following the end of the
overflow dredging operation, the levels of suspended material returned to
background conditions. Again, no lateral dispersion of the plume out of
the channel area was observed. A complete analysis of the plume study
can be found in Appendix B.

Figure 15 is a surface profile of the solids concentrations measured dur-
ing nonoverflow and overflow conditions. Both sets of data fall within the
minimum and maximum range of the background solids concentrations
measured prior to dredging. Figure 16 is a middepth profile of the solids
concentrations. Because of the narrow range between the measured values
of the minimum and maximum range, both the nonoverflow and the over-
flow measured solids concentrations were above the maximum range. Fig-
ure 17 is a bottom profile of the solids concentrations and can be described
much like that of the surface profile in that both sets of data fall within the
minimum and maximum range of the background solids concentrations. In
all three instances, there is not a significant difference in the solids concen-
trations measured during nonoverflow and the solids concentrations meas-
ured during overflow. Figure 18 shows that all solids concentrations
measured during nonoverflow and overflow fell within the total minimum
and maximum range measured in the background prior to dredging.
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Figure 16. Piume solids concentrations at middepth (coarse-grained material)
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Figure 18. Plume solids concentrations at coarse-grained site
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Fine-gralned slte

During the nonoverflow dredging operation, the tidal flow in the dredging
area reversed from flood flow to ebb flow conditions. This accounts for
the relative change in observed background levels taken before the non-
overflow and overflow test dredging. At 19 min following the end of
nonoverflow dredging, the levels of suspended material had returned to
background conditions. Despite the change in direction of flow in the
dredging area, no lateral movement of the plume beyond the channel limits
was observed.

Immediately prior to overflow conditions, an increase in the background
suspended material was observed. This increase is assumed to be the re-
sult of the increase in the ebb flow velocities and the resulting disturbance
of bottom materials from near-bottom velocities and not dredge plume disper-
sion. When hopper overflow conditions began, the width of the transect
was increased to observe the lateral extent of the dispersion of the dredge
plume. After an elapsed time of 1 hr following the completion of the over-
flow dredging operation, levels of suspended materials had returned to
background conditions. As in the previous dredge operations, no lateral
dispersion of the dredge plume beyond the channel limits was observed.

A complete analysis of the plume study can be found in Appendix B.

Figure 19 shows the solids concentrations as measured at the surface
during nonoverflow and overflow conditions. The overflow solids concen-
trations oscillate outside the maximum background solids concentration.
Toward the end of overflow, the concentrations fall back within the back-
ground range. Figure 20 shows the solids concentration as measured at
middepth. The same pattern as the surface profile is exhibited. Figure 21
shows the solids concentration as measured at the bottom. The nonoverflow
solids concentrations remain within the measured range of the background;
however, the overflow solids concentrations remain above the maximum
background range throughout the duration of overflow. Figure 22 shows
the maximum background range of solids concentration measured. The
nonoverflow solids measured are well within the total range while the over-
flow solids concentrations oscillate outside the maximum range. This is
consistent since 70 percent or more of the material is fine-grained and
would settle slowly.

Sedimentation Results

Coarse-grained site

Sediment profile images from a total of 14 stations were analyzed from
the coarse-grained site as shown in Figure 2 of Appendix C. There was
evidence that recent sedimentation had occurred at several of the stations

Chapter 3 Data Analysis
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within the channel, possibly a result of the dredging operations. Gray
colored suspended material, indicative of hopper overflow material, was
observed at two of the stations. Four of the stations had layering from
grain-size changes but are assumed to have occurred because of normal
sediment transport processes rather than hopper overflow operations.

Fine-gralned slte

Sediment profile images from a total of 41 stations were analyzed from
the fine-grained site as shown in Figure 3 of Appendix C. No evidence of
recent physical disturbance was detected at any of the stations, but material
that could have come from the hopper overflow was observed at one station.
Five of the stations on the edge of the channel had grain-size layering with
sands on the surface overlaying clayey sediments. Since the sediments in
the channel were finer silts and clays, it was unlikely that the layers at the
channel edge stations were the result of the dredging operations. Three of
the stations on the edge of the channel had sediment layering with am-
phipod and worm tubes which could not have reestablished living position
in the short interval between dredging and sampling. Flocculent sediment
layers, thin layers of unconsolidated surface sediments, occurred at six
shoal stations and one channel edge station. Based on their color tones, all
flock layers appeared to be composed of background sediments and not
hopper overflow or dredged material.

No indication of newly deposited dredged material was observed at
stations outside the edge of the navigation channel at either study site. Al-
though the sampling station coverage was not extensive, given the rela-
tively short duration of the tests, the risk of significant sedimentation as a
consequence of the hopper dredging operations appears largely restricted
to the bottom and side slopes of the channel. The full report on the sedi-
mentation analysis is attached as Appendix C.

Standard Elutriate Tests

The standard elutriate analysis was performed using the composited in-
situ sediment and site water. The purpose of the standard elutriate testing
was to gain data on possible application of the test for prediction of over-
flow contaminant concentrations. The mean predicted dissolved values
from the elutriates were calculated using the EFQUAL computer program,
a module of the ADDAMS software package.1 The elutriate test was con-
ducted using standard procedures.?

1 Ppalermo, M. R., and Schroder, P.R. (1991). “Documentation of the EFQUAL module for
ADDAMS: Comparison of predicted effluent water quality with standards,” Technical Note
EEDP-06-13, U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS

2 U.S. Environmental Protection Agency and U.S. Army Corps of Engineers. (1998).
“Evaluation of dredged material proposed for discharge in inland and near-coastal waters - Testing
manual,” EPA-823-B-98-004, U.S. Environmental Protection Agency, Washington, DC.
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Coarse-grained site

At the coarse-grained site, background dissolved copper was the only
contaminant of concern that was predicted to be above the standard (Table 2).
The program predicted that copper would be discharged at 7 pg/l which is
above the marine objective acute criteria but well below the background
value of 13 pg/l. Therefore, a dilution of the background with respect to
copper would naturally occur as a result of the dredging operation, and a
mixing zone would not be required. The actual value recorded at the hop-
per overflow (effluent) for copper was 5 pg/l, which was below both the
background and the standard of 5.3 pg/L.

Fine-gralned site

At the fine-grained site, the predicted dissolved value of selenium was
24.3 pg/l (Table 3). The more stringent acute value of the freshwater or
marine stream quality standard for selenium is 20 pg/l and the background
was 19 pg/l. The actual value recorded at the hopper overflow for sele-
nium was 14.2 pg/l, which is below the criteria and the background value,
which would indicate a natural dilution of the contaminant of concern dur-
ing dredging operations. Again, because of this natural dilution, a mixing
zone would not be required.

At both reaches, the predicted elutriate values appear somewhat conser-
vative when compared with the overflow values. The close agreement of
the elutriate values with the actual overflow values (Tables 2 and 3) indi-
cate that the elutriate test can be used as a valid predictor of overflow qual-
ity for the Delaware River. Summaries of the standard elutriate and
predicted effluent quality results for the two sites can be found in Tables 2
and 3. A complete listing of the water quality, sediment, and elutriate
analysis for both sites can be found in Appendix A.

Technical Findings of a 96-hr Water Column
Bioassay

This test was performed to determine the possible biological effects of
water column exposure to Delaware River overflow. Two species were
used in performing the bioassays, the mysid shrimp, a crustacean species,
Mpysidopsis bahia, and the inland silverside, a fish species, Menidia beryl-
lina. These species were selected based on conversations with personnel
from the Delaware Department of Natural Resources and Environmental
Control. The filtered elutriate was diluted with standard laboratory control
seawater (6-ppt salinity for the fine-grained site and 30-ppt salinity for the
coarse-grained site) to yield the following concentrations: 0-, 6.25-, 12.5-,
25-, 50-, and 100-percent elutriate. Each treatment was replicated five
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times. The trimmed Spearman-Karber method was used to calculate LCs
values. The bioassay report is attached as Appendix D.

Coarse-grained site

Survival in test concentrations from the coarse-grained site ranged from
100 to 88 percent for Mysidopsis bahia and from 88 to 68 percent for Meni-
dia beryllina. Exposures in elutriate test concentrations from the coarse-
grained site did not adversely affect survival of either test species. Since
neither test species had mortality values greater than 50 percent, an LCs
value could not be calculated.

Fine-grained site

Survival in test concentrations from the fine-grained site ranged from
90 to 0 percent with 0-percent survival in the 50- and 100-percent expo-
sures for Mysidopsis bahia. Survival for Menidia beryllina ranged from
98 to 0 percent with 4- to 0-percent survival in the 50- and 100-percent
elutriate treatments. An LCsq value of 30.04 percent was calculated for
Mysidopsis bahia and an LCs value of 31.66 percent was calculated for
Menidia beryllina. Mortality observed from exposures in elutriate test con-
centrations was attributed to the high level of NH;. In the short term, high
levels of NH; are common in predominately fine-grained sites during
dredging operations.
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4 Summary and Conclusions

Based on the results of the study, the following conclusions can be
made:

a. Loading data at the coarse-grained site shows a gain of 130 percent
over a period of 57 min after overflow began. Based on the round-
trip travel time required to the disposal site and the amount of mate-
rial retained in the hopper, rates of return greater than 50 percent
may be realized for the coarse-grained material. Loading data at
the fine-grained site show a gain of 18 percent over a period of
21 min after overflow began. Based on the round-trip travel time
required to the pump-out site and the amount of material retained
in the hopper, there was no economic benefit to overflow for the
fine-grained material. In both instances, rates of return are also
based on the assumption that all material in the overflow will re-
turn to the channel and will require redredging.

b. Using the same economic assumptions as discussed above, about a
20-percent return may be realized from a material containing about
60 percent sand and about a 40-percent return may be realized from
a material containing about 80 percent sand.

c. Based on the water chemistry analysis at the two sites, no contami-
nants of concern caused a problem because of the dredging opera-
tion. None of the contaminants of concern exceeded water quality
objectives in the overflow at the coarse-grained site. At the coarse-
grained site, only dissolved copper was above the standard in the
background. Samples taken for dissolved copper at the hopper
overflow, however, were within standards. This indicates a scav-
enging of the metal by the suspended material occurred during the
dredging and overflow process. At the fine-grained site, only zinc
and endrin were measured at the overflow to be above the standard.
However, the predicted elutriate for both zinc and endrin were
measured at below detection levels.

d. The plume study results showed that the coarse-grained material set-
tled quite rapidly and that no lateral dispersion of the plume out of
the channel was observed. No significant change above back-
ground levels could be detected. At 1 hr elapsed time following
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the end of the overflow dredging operation, the levels of suspended
material had returned to background conditions. At the fine-
grained site, an increase in the suspended material was observed.
However, after an elapsed time of 1 hr following the completion of
the overflow dredging operation, levels of suspended materials had
returned to background conditions. Again, no lateral dispersion of
the dredge plume beyond the channel limits was observed.

. The sedimentation portion of the study confirmed what was ob-
served during the plume study. At the coarse-grained site, there
was evidence that recent sedimentation had occurred at several of
the stations, possibly a result of dredging operations. But no indica-
tion of newly deposited dredged material was observed at stations
outside the edge of the navigation channel. At the fine-grained

site, some sediment layering was found even though no evidence of
recent physical disturbance was detected at any of the stations.
Again, no indication of newly deposited dredged material was ob-
served at stations outside the edge of the navigation channel.

. Although the sampling station coverage was not extensive, the risk
of significant sedimentation as a consequence of the hopper dredg-
ing operations appears to be restricted to the bottom and side slopes
of the channel.

. The elutriate test results were consistent with and slightly conserva-
tive as compared to the overflow samples, indicating that the elutri-
ate test is a valid prediction of overflow quality for the Delaware
system.

. The bioassay analysis showed no adverse effects to exposures of
fish and crustaceans species being exposed to the elutriate samples
from the coarse-grained site. Some species mortality were ob-
served using elutriates from the fine-grained site, but was deter-
mined to be caused from high levels of NH; which is a common
short-term by-product of dredging in fine-grained material.

. The overall results of the study indicate that overflow meets the ap-
plicable water quality objectives and has no measurable physical
impact outside the navigation channels. The loading data indicate
that overflow in coarse-grained reaches results in significant load
gains, while load gains in fine-grained reaches are small. Based on
these results, overflow in coarse-grained reaches should be consid-
ered for future operations.

Chapter4 Summary and Conclusions

41




Appendix A
Delaware River Sediment and
Water Quality Analysis

Delaware River Sediment and Water Quality Analysis (Coarse- and
Fine-Grained Sites)

Metscoar - Metals (Coarse-Grained Site)

PAHscoar - PAH’s (Coarse-Grained Site)

Pestcoar - Pesticides (Coarse-Grained Site)

PCBscoar - PCB’s (Coarse-Grained Site)

Tsscoar - Total Suspended Solids (Coarse-Grained Site)
Nutcoar - Nutrients (Coarse-Grained Site)

Spgrcoar - Specific Gravity and %Moisture (Coarse-Grained Site)
Metsfine - Metals (Fine-Grained Site)

PAHsfine - PAH’s (Fine-Grained Site)

Pestfine - Pesticides (Fine-Grained Site)

PCBsfine - PCB’s (Fine-Grained Site)

Tssfine - Total Suspended Solids (Fine-Grained Site)

Nutfine - Nutrients (Fine-Grained Site)

Spgrfine - Specific Gravity and % Moisture (Fine-Grained Site)
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Metssoar

Delaware River Water Analysis (Coarse-Grained Sitey

SAMPLE SAMPLE DESCRIPTION sB AS BE cD CR cu PB HG
TYPE 10
Detection Limit (mgh) 0603 0002 0002 o002 002 0001 a.0nt 000020
Plume Monitoring
Water 80827 Background, dissolved 0,003 0044 0.002 0.0002 0.002 0013 0,001 0.00020
Water {o73s Background, tetal . 0.003 0044 0.001 0.0002 0.002 am? oo0m 0.00020
Water #0028 0-10 min, verfiow, dissalved 0.003 0044 0.002 0.0002 0.002 a0 0.001 0.00020
Water 8082¢ 10-20 mun, overflow, dissaived 0.003 0.044 0.002 0.0002 0.002 0.010 0.001 0.00020
Water a0 20-301 min, overfiow, dissolved 0.003 0.045 0.002 0.0002 0.002 013 0.001 0.00020
Water 80736 0-10 min, overfiow. total 0.0C8 0045 0.001 0.0002 0.002 0011 0.001 0.00020
Water 80737 10-20 min, overfiow, total 0.003 0046 0.001 0.0002 0.002 G012 .00 0.00020
Water 80738 20-30 men, overfiow, total 0.003 0.045 0.001 0.0002 0.002 [(Xeah] 0.001 0.00020
Water 80831 0-10 min, non-overfiow, dissolved 0.003 0047 0.002 00002 0.002 0.012 0.001 0.00020
Waler 80832 10-20 rion-overfiow, dssolved 0.003 0.048 0.002 00004 0.002 0011 0.001 0.00020
Water #0833 20-30 non-verfiow, dissolved 0.003 0047 0.002 0.0002 0.002 0012 0.001 0.00020
Waler 80739 0-10 non-overfiow, totat 0.003 0.044 0.001 0.0002 9.002 aon 0.002 0.00020
Water 80740 10-20 min, non-overfiow, totat 0.003 0048 0.001 0.0002 0.002 oon 0.001 0.00020
Water 80741 20-30 min, non-overfiow, total 0.003 0.044 0.001 0.0002 0.002 0.0u o.om 0.00020
Hopper inflow Monitoring
Water 80780 3& 6 min, dissolved 0.003 0.051 0.001 0.0002 0.002 G a97 06.001 0.00020
Water 80781 9812 min, dissoived 0,003 0.045 ¢.001 0.0002 0.002 0005 0.001 0.00020
Water 80782 19818 min, dissolved 0.003 0046 0.001 0.0002 0.002 0% 0.001 0.00020
water 80783 21824 min, dissolved 0.003 0.048 0.001 0.0002 0.002 0037 0.001 0.00020
Water B0784 27830 min_dissolved 0.003 0050 0.001 0.6002 0.002 00086 9.001 0.00020
Water 80668 38 6 min. total 0.003 0076 0.002 0.002% 0.008 0030 0.968 0.00083
Water BORRA 9812 min, total 0.003 0070 0002 00010 0.088 0082 0.140 000064
Water 8067¢ 15818 min, totat 0.003 0.068 0.002 0.0008 0.14¢ [INeER] U132 000124
Water 80671 21874 min totat 0.003 0108 00067 0332 0127 0.292 000380
Waler 80672 27830 min, totat 0.003 v115 ooos vage 0158 0208 000426
Hopper Overflow Monitonng
Water 80785 28 4 min. dissoived 0.003 0045 8.001 0.0002 0.002 0mn o.001 0.00020
Water 80786 68 8 min, dissoived 0.003 0.048 0.001 0.0002 0.002 0 005 0.001 9.00020
Watet 80787 10&12 min, dissolved 0.002 0047 0.001 0.0002 0.002 0005 0.001 0.00020
Water 80786 14816 min. dissolved 0.003 0046 0.001 0.0002 8.002 0.005 0.001 0.00020
Water 80789 18820 min, dissolved 6.003 0045 0.001 0.0002 0.002 0.005 0.001 0.00020
Water 80674 2B 4min, total 0.00¢ 0.047 0.001 00027 0059 0.031 0080 0.00053
Water BUBTS 6& 8 min, total 0.003 0052 o oc2 00017 0.074 0.030 0.104 0.00113
Water BOGTE 10812 mun, totat 0.003 0.066 0002 00013 ¢ 0BO 0.035 0114 0 00oBs
Water 80677 14&15 min, total 0067 0.052 0.001 00034 0.040 0.028 0.049 0.00056
Water 80678 18820 min, total 0.003 0.040 0.001 0.0002 G.040 008 0.040 0.00048
Site Water
Water 81648 Sample 1 Total 0.003 0034 0.001 0.0002 0.008 0.027 Quna 0.00020
Water 81649 Sample 2 Totat 0.003 0037 0.001 0.0002 0.002 0021 0.002 0.00020
Water 81650 Sample 3 Total 0.003 0.037 0.001 0.0002 0.002 8016 0.001 0.00020
Elutriate
Water 81654 Sampie 1 Dissnived 0.003 0.050 0.001 0.0002 0.002 0005 0.001 0.00020
Waler 81652 Sample 2 Dissotved 0.003 0.082 70.001 ©.0002 gon? 0008 0.001 0.00020
Water BIGHE Sample 3 Dissatved 0.002 0047 0.001 0.0002 0002 0010 0.001 0.00020
Water 81651 Sample 1 Total 0.003 0.040 0.001 0.0002 0g602 0008 0002 0.00020
Water 8165 Sampte 2 Totat 0.003 0.042 f.001 0.002 0.002 0003 0.001 0.00020
Water 81653 Sample 3 Total 0.003 0043 0.001 0.0002 0.002 0.005 0001 0.00020
SAMPLE  SAMPLE DESCRIPTION $8 AS BE co CR cu Fo HG
TYPE 10
Detection Limit {markg} 030 020 01 0.02¢ 02 0.10 10 0020
nait Seaimoent
Sudiment 81726 Sarnple #1 0.30 353 o4 0.020 58 3on 129 0.084
Sediment 81727 Sampile §2 0.30 280 02 0.020 63 1.30 121 URALH
Sednent  §1728 Sample #3 0.30 310 02 0.020 7.0 270 129 0.044
8B - Antimony AS - Amseriz BE - Beryliumn CO - Cadmium CR - Chromm €4l - Copper PB-Lead $U5 - Mersury

BOLD - less than valies
Values below less than values are estimated results  Results are fess than the reporting hmat
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SAMFLE
TYRE

Water
Water

Woater
Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
‘Water

Water
Water
Water
Water
Water
Water
Water
Water
Waler
Water

‘Water
‘Water
Water
Water
Water
Water
Water
Wwater
Waler
Water

‘Water
Water
Waler

Water
Water
Water
Water
Water
Water

SAMPLE
TYPE

Sediment
Sediment
Sediment

N~ Picket
BOLD - fess thar values
Values pelow less than values are estimated results. Results are less than the reporting imit

SAMPLE
0

80827
80735

80828
80829
80830
80736
BOTS7
80738

30831
80832
80633
80739
80740
80741

80780
80781
80782
80783
80784
80668
80869
80670
BO671
80872

80785
BO7BE
80787
BO788
80789
80674
80875
BOBT6
80677
80678

81648
81645
81650

81654
81655
81656
81651
81652
81683

BAMPLE
D

81726
8727
81728

Oelaware River Water Analysis {Coarse-Grained Site)

DESCRIPTION

Detection Limit {mafl}

Plumi-Mordtoring
Background, dissoived
Background, totat

£-10 min, overfiow, dissoived
10-20 min, overflow, dissolved
2030 min, overtiow, dissotved

0-10 rain, overfiow, totat
10-20 min, ovedflow, totat
20-30 min, overflow, tolat

0-10 min, non-overflow, dissolved
10-20 min, non-overfiow, dissolved
20-30 min, non-overiow, dissolved

€-10 min, non-averfiow, tota
1820 rran, non~overfiow, totat
20-30 min, non-overfiow, totat

Hopper inflow Monitoring
3% 6 min, dissolved
8812 min, dissolved

15818 min, dissolved
21824 min, dissolved
27830 min, dissolved
3% 6 min tofal
812 min, totat
415818 min, total
24824 mir, total
27830 min, total

Hopper Ovarfiow Monjtofing
28 4 min, gissolved
B Bmin, dissoived
10812 min, dissolved
14816 min, dissohed
18820 min, dissolved

2& 4 min, tofal

85 8 min, total
10512 min, fotal
14&18 min, totat
AB&20 min, tofal

Site Water

Sampile 1 Totat
Sample 2 Total
Sample 3 Total

Etuiriate

Sample 1 Dissoived
Sample 2 Dissolved
Sample 3 Dissolved
Sample 1 Totat
Sample 2 Tolat
Samnple 3 Total

OESCRIPTION

Detestion Limit {mga/kg)

inslu Sediment
Sample #1
Sample 82
Sample #3

SE - Selenium AG - Siiver

TL - Thaltium

NI

0.0

0.008
0.009

0.008
0.008
0.012
0.010
8010
0.008

0.009
0.009

0.007
[vss]
0.008

0.010
0.008
0.009
0.008
0.008
0.076
0.060
0.072
082
084

0.008
0.008
0.009
0.009
0.008
0.044
0048
0.050
0.038
0.026

0.005
0.008
0.004

0.005
0.005
0.008
0.006
0008
0.005

Ni

05

32
33
35

2N - Zine

Metscoar

BE

0.002

0.152
0.138

0,150
0.146
n.458
0.157
0183
0157

0158
0.160
0152
0,148
0.163
0.154

0175
0148
8181
0.163
0167
0.068
0.062
0103
0113
0120

0.155
0165
0160
0.162
0153
0.063
4064
0.088
0.113
0.118

0.115
0124
0.134

8172
0170
0161
0.18%
0140
PRES]

SE

0200

0.800
0,800
D.89g

AG

0.001

0.001
0.603

.00
0.001
o.001
0.004
a.004
{.003

0.001
0.001
8.001
0.003
o003
Q.003

0.001
0.00t
0.001
0.00%
0.001
0.008
0.012
¢.014
G018
0.01¢

0.001
0.001
0.001
0.00%
0.003
0,007
0008
0.006
0.054
9.011

4.003
0.005
0.004

o001
0.001
0.4001
0:004
0.003
0.003

AG

a100

0180
0.400
0,408

AL ~ Aluminum
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T
0.002

0.002
8.002

0.002
0.002
0.002
0,002
0.002
0.002

0.002
0.002
0,002
0.002
0.002
0,002

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0,002

0.002

0,002
0.002
0.002
0.002
0.002
0.002
0002
0,002

0,002
0.002
0.002

0.002
0.002
0.002
2.002
0.002
0.002

T
0.200

0.200
9.200
0.200

BA - Batium

ZN

0.010

0.010
0.017

0.010
0010
0811
0.015
o7
0.013

0.010
0010
o.alo
0.010
6m7
0.012

0.033
0.025
£0.034
0.043
0,048
1120
0728
0.288
1100
0719

0.038
€.028
0042
ome
oz
0.33¢
£.358
0609
0.1585
8118

.02
Q.010
0.010

0,022
0,031
0031
B.o10
0.010
0.010

ZN

1.0

299
29
287

CA - Calcium

Al
0.025
0.028

0.644

Q026

028

0.026
0.884
0.984
0.67¢

0.025
0.025
0.028
0718
1160

0.664

0.025
0.028
0.025

0107
326
238
52.4

120.0

147.0

0.028
0028
0.025
0,026
0.025
208
/2
208
186
18.2

1.260
0056
D.oG4

0.026
0.025
0.025
1140
1140
1.580

AL

1580
1720
1720

BA

0.002

0.038
0.016

0,042
0.061
0.077
0.016
0.015
0.016

0.038
0.062
0.043
0.016
0.016
0.018

0,208
0.100
0.152
0.138
0.207
0.187
jizesd
0.147
0.223
0316

0148
0.108
0.166
0.080
0.084
0.o88
0080
0077
1.066
0.080

0,015
0.012
0012

0073
0.087
0.105
0018
0018
0028

BA

81

&7
48
43

323
254

334

331
253
261
260

318
314
319
243
242
247

374
aze
342

393
1810

480
1120
1020

345
347
361
376
318
480
450
476
80
345

922
305
367

318
318
314
308
304
437

CA

20

19860
11600
G820

Appendix A Delaware River Sediment and Water Quality Analysis

A3




SAMPLE  SAMPLE
TYFE [:8]

Waler 80827
Water 80735

Water 80878
Water 80826
Water 80830
Water 80736
Water 80737
Water 80738

Water 80831
Water 80832
Waler 80833
Water 80739
Water &07460
Water 80741

Water 80780
Water 80781
Water 80782
Water 80783
Water 80784
Water 80668
VWater fateiced]
Water 80670
Vater 80671
Water 80672

Water 80789
Water 80786
Water 8o787
Watey 80788
Water 80739
Water 80674
Water 80675
Water 80678
Water 80677
Water 80678

Water 81648
Water B1548
Water 81850

Water 81654
Waler B1655
Water B1656
Water 81651
Yvater 81657
Water 81653

BAMPLE  SAMPLE
TYPE 1]

Sedinent  8172¢
Sediment 81727
Sediment 81728

€O - Cobalt FE -
BOLD - jess than values

Values below less than values are estimigted results

Delaware Rwer Water Analysis {Coarse-Giained Sif)

DESCRIPTION co
Detection Limit {(mg#) 0002
Plume Monitnnng
Background, dissolved 0.001
Background, total 0.001
0-10 min_ overfiow, dissolved 0.001
10-2C mir. overflow, cissuived £.001
20-30 min, overfiow, dissolved 0.001
0-10 min, overflow, total 0.001
10-20 min, overfiow. total 0.009
20-30 min, overflow. total 4.001
0-10 min, non-overfiow, dissolved 0.001
10-20 min, non-overflow. dissolved 0.00%
20-30 min, non-averflow, dissotved 0.00¢
0-10 min. non-overfiow. total 0.001
10-20 min, nan-overow, totat 0.001
20-30 mun, non-overfiow. total 0.001

Happoer inflow Monitoring

38 % mn, dissolved 0.002
9812 min_dissolved 0.002
13818 min, dissoived 0.002
21824 min, dissolved 0.002
27830 min_ dissotvert a002
38 6 rminy, tolal 0.060
512 . total 0042
13818 mim. lotal 0.020
21824 min, total 0062
27830 min. total 0036
Hopper Overdlow Monitoring
2% 4 mn, dissolved 0.002
6& 8 mun_dissobved 0002
10&12 min, dissolved 0002
14816 tun, dissotved 0002
18820 mn, dissohver 0.002
28 4 mu totat 0.023
0026
0.034
14816 min total ams
18820 rinn, tolal 0.008
Site Water
Sample 1 Totat 0.002
Sample 2 Totat 0.002
Sample 3 Tota! 0.002
Elutrate
Sample 1 Dissolves 0.002
Sample 2 Dissolved 0.002
Sample 3 Dissoivead 0.002
Sample 1 Totat 0.002
Sample 2 Total 0.002
Sample 3 Total 6.002
DESCRIPTION co
Detection Limit {mgikg) 0t
nsity Sediment
Sample #1 22
Sample #2 24
Sample #3 24
hor MG - Maynesium MH - Mangariese

Metscoar

FE

0020

0.020
6204

0.020
0.020
0.020
0312
0364
0184

0.020
0.020
0.020
0.2

asvz
0192

0.020
0.020
0029
0.020
6o74

88 C

313

717
7880
2180

0.020
0.020
0.020
0.020
0.02¢
664
704
920
298
282

0837
0048
0.035

0.020
0.020
0.020
o4z
o832
0.79%

FE

8,810
6,010
5,860

K « Potassium

MG

0.200

961
965

§94
§8%
1030
940
1030
944

952
986
957
Rl
g12
816

1003
1007
1023
1052
1038
1050
1040

968
1090
1020

433
862
898
1.000
890
1,060
1080
968
1086
984

993
74
863

20

1.269
1,338
1320

Results are less than the teporting haut
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MH

0006
0012

0002
0002
€004
0.012
0015
0009

0005
¢ oos
0N0&
o014
ans
0.008

con
0.002
uoue
0002
0088
3770
2170
1.50¢
4440
3200

0.001
0.001
0.001
0.001
0.001
1.130
1470
1.420
0.608
0.544

0.028
0004
poos

G002
0.0t
0.002
U.024
0018
0.024

MN

01

$1.7
852
07 4

NA - Sodrum

0.200

2
2491

204
290
302
300
368
324

282
288
262
318
e

334

308
306
310
317
315
318
313
311
338
349

299

302
303
294
333
336
302
308
310

306
288
29

303
304
304
202
284
423

V- Vanadum

NA

0.200

8,540
7,970

8,260
0,230
8,890
8,560
8,580
7.850

8,930
8,510
9,040
7,480
8,480
8,120

10.900
8,850
9110

10.200
9,150
8,400
8574
8.020
8,530
8560

8,750
9,240
8750
6.960
8870
8.800
8,170
7,980
8,640
8,170

8,370
8780
8,900

8.620
€.250
8,040
4,620
8,760
12 300

N&

20

2480
1320
1500

000

0.002
0004

0.007
0.002
0.002
0.004
0004
0.004

0.002
0.002
o002
0005
{1004
0.003

0003
0004
0.004
0004
0.00¢
0128
124
0172
1328
0408

0004
0004
0004
0004
0004
0.084
0104
0105
0 084
0060

0.003
0.001
0.001

0.002
QM
0002
Qo004
¢ 003
0004

v

010

410
430
400

% Moisture

138
138
138

A4
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SAMPLE
TYPE

Waler
‘Water

Water
Water
‘Water
Water
Water
Water

Water
Water
Waler
Water
Water
Water

Watar
Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water
Water

Water
Water
Water
Water
Water
Water

SAMPLE
TYPE

Sediment
Sediment
Sediment

SAMPLE
D

80B48
80783

80848
80850
80651
80764
80785
80766

80852
80853
80854
BOTHY
80768
80783

20310
80811
80812
80813
80814
80716
lratd
80718
80718
80720

80815
aoeie
80817
80818
80815
80722
80723
80724
80728
80726

81630
81631
81832

81638
81637
81638
81633
81634
81635

SAMPLE
1]

81702
81703
81704

PAHscoar

Detaware River Water Analysis {Coarse-Grained Site}

DESCRIPTION NAPHTH ACENAY ACENAP
Detection Limt {mgfl) 0.0003 0.0008 0.0003
Plume Monitoring
Background, dissotved 40003 0.0003 0.0008
Background, fotal 0.0003 0.0003 0.0003
{10 min. overlow, dissolved 0.0003 0.0003 0.0003
1030 min, overfiow, dissoived 0.0003 0.0003 0.0003
20-30 min, overfiow, dissolved 0.0003 06.0003 0.0003
010 min, overflow, total 0.0003 0.000% 0.0003
10-20) min, overfiow, totat 0.0002 0.0003 0.0003
20-3C min, avertiow. total 0.0003 0.0003 0.0003
010 min, non-averflow, dissolved 0.0003 0.0003 0.0003
10-20 min, non-overflow, dissoived 8.0003 0.0003 0.0003
20-30 i, noncoverflow, dissolved 0.0003 0.0003 0.0003
810 min, non-overfiow, total 0.0003 0.0003 0.0003
18-20 min, non-overtiow, totat 0.0003 0.0003 0.0003
2030 win, non-overllow, {otal 0.0003 0.0003 0.0003

Hopper Inflow Monpitoring

3% 6 min, dissofved 8.0003 0.0003 0.0003
B&12 min, dissolved 8.0003 6.0003 0.0003
15818 pnin, digsolved 0.0003 0.0003 0.0003
21824 min, dissoived 0.0003 0.0003 0.0003
27830 min, dissolved £.0003 0.0003 0.0003
3& 6 rnin, total 0,0003 0.0003 0.0003
9812 min, totat 09,0003 0.0003 0.0003
15818 rmin, total 0.0003 0.0003 0.0003
21824 min, tolal 6.0003 0.0003 0.0003
27830 roin, total 0.0003 0.0003 0.0002
Hopper Overflow Monitaring
28 4 min, dissolved 0.0003 0.0003 0.0003
6% 8 min, dissolved 0.0003 0.0003 0.0003
10812 min, dissolved $4.0003 ©.0003 0.0003
14816 run, dissoived 0.0003 0,0003 £.0003
18820 min, dissolved 0.0003 0.0003 0.0003
2& A min total 0 0008 0.0002 0.0003
68 B min, total 0.0006 0.0003 0.0003
10812 min. total 0.0008 £.0003 €.0003
14816 min, total 0.0006 0.0003 ©0.0003
18820 min. total 80008 ©.0003 0.0003
Site Water
Sampie 1 Total 0.0003 00003 90,0003
Sample 2 Total 0.0003 00003 0.0003
Sample 3 Total 0.0003 0.0003 09,0003
Elutriate
Sample 1 Dissolved £.0003 0.0003 0.0003
SBaropie 2 Dissotved 0.0003 0.0003 0.0003
Sample 3 Dissolved 0.0003 ©.0003 0.0003
Saruple 1 Total 0.0003 0.0003 0.0003
Sample 2 Total €.0002 0.0003 0.0003
Sample 3 Total 0.0003 90,0003 0.0003
DESCRIFTION NAPNTH ACENAY ACENAP
Detection Limit {maskg) o011 a0t 0011
Insity Sadiment
Sample &1 ['X:2%] 0.011 0.011
Sarnple #2 o011 B.011 0.01%
Sample #3 0011 0011 0.011

FLANTHE - Fluoranthene
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FLUCRE

€.0003

0,0003

0.0002

0.0003
0.0003
0.0003

90,0003

©.0003

0.0003
0.0003
0.0003

FLUORE

0011

0.011
.01
0.014

NAPHTH - Naphthalene ATENAY - Acenaphthylene ACENAP - Acenaphthene FLUORE - Fluorere
ANTRAC - Anthracene

BOLD - tess than values
Vatues below less than values are estimated resulls  Results are tess than the reporting kmit.

PHENAN
0.00030

0.00030
0.00030

0.00030
0.00030
0.00030
000030
0.00030
0,00030

©.00030
0.00030
$.00030
0.00030
0.00030
0.00030

0.00030
0.00030
0.00030
0.00030
0,00030
0.00030
0.00030
0.00030
0.00018
0.00012

0.00030
0.00030
0.00030
0.00030
04.00030
8.00030
0.60030
0.00073
0.00030
$.00030

0.00030
0.60030
0.00030

0.00030
0.00030
£.00030
0.00030
0.60030
0.00030

PHENAN
0.0110

0.0110
£.0038
0.0110

ANTRAC

0.00030

000030
040030

0.00030
0.00020
0.00030
000030
0.00030
0.00030

0.00020
0.00030
0.00030
0.00030
0.00030
£.00030

0.00030
0.00030
0.00030
0.00030
0,00030
0,00030
0.00030
0.00030
0.00030
0.00030

0.00030
0.00030
2.00030
0.00030
0.00030
400030
0.00030
0.00018
0.00020
o.Qu020

0.00030
0.00030
0.00030

0.00030
0.00030
0:00030
000030
0.66030
0.00030

ANTRAC

.01

0.011
0014
0.011

PHENAN - Phenanthirene

FLANTHE
0.00030

0.00030
0.00030

0.00020
0.00030
0.00030
400030

0.00030

0.00030
0.00030
0.0003¢
5.80030
£.00030
000030

0.00030
0.00030
0.00020
0.00030
0.00030
0.00030
800030
400015
0.00024
0.00618

0.00030
0.00030
0.00030
0.00030
0.00030
0.00014
0.00030
0.00075
0.00030
0.00030

0.00030
0.00030
0.00030

0.00030
0.00030
0.00030
0.00030
8.00020
0.00030

FLANTHE

00110

0.0110
00267
0 0042
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PAHSON!

Delaware River Water Analysis {Coarse Grained Sde)

SAMPLE SAMPLE DESCRIPTION PYRENE CHRYSE ~ BAANTHR BBFLANT BKFLANT BAPYRE 1M23PYR
TYPE jip]

Detection Lirit (mgh} 0.00030 000030 0.0003 € Q0030 0.00030 0.00030 0.00030

Plume Morutoring
Water 80848 Background. dissolved 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 €.00030
Water 80763 Backgronnd total 0.00030 0.00020 0.0003 0.00030 0.00030 0.00030 0.00030
Water 80849 ©-10 min, overflow. dissolved 0.00030 0.00030 0.0003 0.00030 0.00020 ©.00020 0.00030
Water 80850 1020 min, overflow, dissolved 0.00030 0.00030 0.0003 0.00030 0.00030 . 0.00030 0.00030
Water 80851 20-30 min, overfiow. dissoved ©.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water 80764 0-10 min, overfiow, tola! 0.00020 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water 80785 10-20 min, averfiow, total 0.00030 0.00020 0.0003 0.00030 0.00030 0.00030 0.00030
Water 80766 20-30 min, overflow, tota! 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water 80852 010 min, non.overfiow, dissolved Q.00020 0.00030 0.0002 0.00030 0.00030 0.00030 0.00030
Water 80803 10-20 min, non-averfiow, dissotved 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Watwr 80854 20-30 min, non-overfiow, dissolved 0.0003¢ 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water 80767 0-10 min non-overflow totat 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water BO7GL 10-20 min, non-ovarfiow. total 0.,00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water #0789 20-30 min, nun-uverfiow. tolat 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030

Hoppet Inflow Moritonng

Water BOAID 38 6 min, dissolved 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water 80811 8812 min, dissolved 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water 80812 15&18 min, dissolved 0.00030 0.00030 £.0003 0.00030 0.00030 0.00030 0.00030
Water an813 21&24 min, dissolved 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.06030
Water 80814 27830 min, dissoived 0.00030 0.00030 4.0003 0.00030 0.00030 0.00030 0.00030
Water 80716 38 6 min, totat 0.00020 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water 80717 9&12 min, total 0.00030 0.00030 6.0003 0.00030 o.00020 4.00030 0.00030
Water 80718 15818 min, total .00 0.00030 0.0003 0.00030 0.60030 0.00030 0.00030
Water 80718 21824 min, totat 0.00019 0.00016 0.0003 G 00210 0.00012 0.00030 0.00030
Water BI720 27830 min, total 000017 000012 0.0003 000016 Q0001G 0.00030 0.00030
Happer Quertiow Monitonng
Water 8081% 2& 4 min, dissolved 0.00030 0.00030 0.0003 0.00030 0.00630 0.00030 0.00030
Water 80816 68 6 min, dissotved 0.00030 £.00030 0.0003 0.00030 0,00030 0.00030 0.00030
Water 80817 10812 min, dissotved ©6.00030 0.00030 0.0003 0.00030 ©.00030 0.00030 0,00030
Water 80818 14810 min, dissolved 0.00030 0.00030 £.0003 0.00030 0.060030 0.00030 0.00030
Water 80816 18820 min, dissolved £.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water an722 28 4w, total 0.00030 0.00030 0.0003 0.00030 0.00020 0.00030 0.00020
Water 80723 6& 8 min, tots) 9.00030 0.00030 0.0003 0.00030 0.00030 0.00Q030 0.00030
Water 80724 10812 run, fotat 000062 0.00041 0 o030 ¢ 00019 000028 0 Q0025 00001%
Water 80725 14816 min, total 0.00030 0.00030 0.0603 £4.00030 0.00030 0.00030 0,00030
Water 80726 18820 mun, tota 0.00030 8.00030 0.0003 0.00630 0.00030 0.00030 0.00030
Sute Water
Water 81630 Sample 1 Tota! €.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Water 81631 Sample 2 Totat 0.00030 0.00030 ©.0003 0.00030 0.00030 0.00030 0.00020
Water 81632 Sample 3 Tota! 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Elutyate
Water 81636 Sarmple 1 Dresolved 6.00030 ©.00030 6.0003 0.00030 0.00030 0.00030 0.00030
Water 81637 Sample 2 Bissoved 0.00030 0.00030 0.0002 0.00020 0.00030 0.00030 0.00030
Water 81608 Sampte 3 Dissnived 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
Waler 81633 Sample 1 Total 0.00030 0.00030 6.0003 06.00030 0.00030 ©.00030 0.00030
Watar &i634 Sample 2 Total 0.00030 0.00030 0.0003 0.00030 0.00030 £.00030 0.00030
Water 81639 Sample 3 Total 0.00030 0.00030 0.0003 0.00030 0.00030 0.00030 0.00030
SAMPLE SAMPLE DESCRIPTION FYRENF CHRYSE BAANTHR BRSLANT BRFLANT BAPYRE 1123PYR
TYPE n
Detection Limt {ma/kg) $0110 00110 06110 0o 20110 Q0110 00110
ingitu Sediment
Sediment 81702 Sample #1 0.0110 00110 0.0110 0.0110 0.0110 0.0110 0.0110
Sediment 81703 Sample #2 {0332 00593 [ERULRS uo817 00671 0O NRad N oaxn
Sediment 81704 Sample #3 00042 0.0110 0.0110 0.0110 0.0110 0.0110 0.0110

PYRENF - Pyene CHRYSE  Chrysene BAANTHR - Buioo{a)Anthracene BBFLANT . Benze{biFluoranibene
BKFLANT - Henzo{k)Fluoranthene BAPYRF - Benzo(o)Pyrene 1123PYR - inderol 1.2 3 C.DPyrene

BOLD - less thar values

Vaiies below less than vatues are estimated resulls  Resulls are less than the reporting heit
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SAMPLE
TYPE

Waler
Water

Water
Waiter
Water
‘Water
Water
Water

Watsr
Water
Water
Water
Watar
Watet

Water
Water
Water
Winter
‘Water
Waler
Water
Water
Water
Water

Water
Waler
Water
Water
Water
Water
Water*
Water
Water
Water

Water
Water
Water

Water
Water
Water
Waster
water
Water

SAMPLE
TPE

Sediment
Sediment
Bediment

SAMPLE
n

80848
£0783

80849
80850
80831
80764
80768
80766

80852
80853
80854
80767
BUTEH
80768

80810
80811
80812
B0813
80814
80718
80717
80718
30718
BOT20

80815
80816
80817
80818
80819
80722
80723
80724
80725
80726

81630
#1631
81632

1636
81637
81638
81633
81634
81635

SAMFLE
jled

81702
81703
81704

Delaware River Water Analysts {Coarse-Graived Site)

DBAHANT - Dibenzo{A HiAnthwacene
2FIBP-5 - 2-Ftiorobiphenyl{Surrogate (43-116 W)
BOLD - fess than values
Values below fess than values are estimated results. Resulfs are less than the reporting limit

‘DESCRIPTION DBAHANT
Detection Limit (ma/t £0.0002
Plume Monitafing
Background. dissotved 00003
Background, total 00003
0-10 min. averflow, dissolved 0.0003
1(1.20 min, averfiow, dissolved 0.0003
20-30 min, gverfiow, dissolved 0.0003
0-10 min. overflow, total 0.0002
43-20 min, ovetflow, totat 0.0003
20-30 mun, overfiow, total 0.0003
(-10 min, non-overfiow, dissoived 0.0002
40:20 min, non-overfiow, dissolved 0.0003
20-30 min. non-overflow. dissolved 0.0003
0-10 min, non-overfiow, totat 0,0003
1020 min. ponavertiow. total 0.0003
20-30 min, non-overfiow, total 0.0003
Hopper ibflew Monftoring
3& & min, dissolved 0.0003
8&12 min, dissoived 06,0003
15818 rwin, dissoived 90,0003
21824 min, dissolved 6.0003
27330 min, dissoived 0,0003
3& 6 min, total 09,0003
8412 min, total 0.0003
15818 min, total £.0003
21824 tin, total 0.0003
27330 min, total 0.0003
Hopper Overfiow Monitoring
2& 4 min, dissolved 0.0002
68 8 min, dissolved 0.0003
10&12 min, dissoived 0.0003
14816 roin, dissuived 0.0083
18820 min, dissoved 4.0003
2& 4 min, total 00003
6& 8 min, total 0.0003
10812 voriny, total 0.0003
14416 min, tolal 0.0003
18820 min, total 0.0003
Site Water
Sample 1 Total 0.0003
Sample 2 Tatal 0.0003
Sample 3 Totat 0.0003
Ehutriate
Sampie 1 Dissoived 0.5003
Sample 2 Dissoived 0.6003
Sample 3 Dissoived 0.0003
Sample 1 Totat 0.0003
Sample 2 Tota! 0.0002
Sampie 3 Tatal 6.0003
DESCRIPTION DBAHANT
Detection Limit {mgfkg) Qo110
Insitu Sediment
Sample #1 0.0110
Sarnple #2 0.0046
Sample #3 0.0110

8-GHI-RY - Berzo{G H.)Perylene

PAHsooar

B.GHEPY  2MeNAPH 2FIBP-S

0,00030 0.0003

0.00030 0.0003 89.8%
0.00030 0.0002 95.4%
©.00030 0.00023 88.8%
8.00030 0.0003 91.2%
0.00030 0.0003 BYO%
©0.00030 0.0003 59.1%
0.00020 0.0003 36.6%
0.00030 0.0003 82.1%
0.00030 0.0003 94.3%
0.00030 0.0003 83.1%
0.00030 08003 $0.4%
0.00030 0.0003 36.5%
0.00030 0.0003 5%
£8.00030 0.0003 13.2%
0.00030 0.0003 76 0%
0.00030 000063 T1.5%
0.00030 0.0003 94.5%
0.00030 0.0003 83.0%
0.60030 0.0003 81.7%
0.00030 0.0002 48.0%
0.00030 0.0003 60 0%
0.80030 0.0003 72.2%
0.00030 0.6003 67 0%
0.60030 0.0003 58.0%
0.00030 8.0003 63.0%
0.00030 00003 B3.8%
0.00030 €4.0002 64.4%
€.60030 0.0003 78 4%
0.00030 0.0003 48.3%
Q.00030 0,0003 56.5%
-0.00030 0.0002 66.9%
0.00014 0,0003 60 8%
0.00020 0.0003 74.2%
£.00030 .0003 57 1%
£.00030 0,0003 39.7%
0.00030 0.0003 81.3%
0.00030 0.8003 68.0%
0.00030 0.0003 55 8%
0.00030 0.0003 79.2%
0.00030 0.0003 63.8%
0,00030 00003 658 9%
0.60030 0,0003 I T%
0,00030 0.0003 £3.8%

B-GHI-PY 2MeNAPH 2FBP-S

Q0110 0.011

0.0110 0.011 62.7%
00814 0.011 78.0%
0.0110 0.0 6B.8%

2MeNAPH - 2-Methyinaphthatens

PTERP-S - p-Terpheny-D14{Sunogate (33-141 W)}
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PTERP-S

71.9%
73.8%

68 8%
76.0%
€5 8%
76.3%
3%
71.0%

74.7%
85 0%
59.1%
271%
69.9%
12.0%

87.4%
86.2%
76.8%
863.8%
£4.8%
50.3%
§8.4%
66.1%
629%
66.8%

80.7T%
84.8%
87.7%
81.3%
65.8%
68.7%
705%
B7.6%
85.0%
68.1%

81.8%
£2.4%
86.8%

R78.0%
£6.1%
§8.3%
S4.0%
71.0%
71.2%

PTERP-S

46.1%
49.7%
52.0%
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Pestcoar

Delawate River Water Analysis (Goatse-Grainad Sie)

SAMPLE SAMPLE DESCRIPTION ALDRIN ABHC B-8HC G-BHC O-BHC PRDDD
TYPE o]

Detection Limit {rgfl) 0000035 0.000035 0 000038 0 000038 0 a00nas 000607

Plume Monitoring
Water e0sa Background, dissalved 0.000025 2000026 0.000025 0.000028 0.000025 0.000050
Waler B0O756 Background. lotat 0.000025 0.000025 0.000025 0.000025 0.000026 0.000080
Water 80842 0-10 mun. overfiow, dissolved 0.000025 0.000025 0.000028 0.000025 0.000025 0.000080
Wwater B80A43 10-20 min_averflow, dissolved 0.000025 0.000028 0.000025 0.000025 0.000026 0.000050
Water 80844 20-30 min, overflow, dissoived 0.000024 0,000024 0.000024 0.000024 0.000024 0.000049
Water 80757 0-10 min_averfaw, totat 0.000028 0.000026 0.000026 0.000025 0.000025 0.000050
Water BO758 10-20 min, overfiow, total 0.000025 0.000025 0.000025 0.000025 0.000025 0.000050
Water an7s9 20-30 min, overflow, fotal 0.000028 0.000028 ©0.000026 0.000025 0.000025 0.000050
Water 80845 0-10 min, non-overflow, dissolved 0.000025 0.000028 0.000026 0.000028 0.000025 0.000080
Water 80846 10-20 min, non-overfiow dissoher! 0.000025 0.000025 0.000025 0.000025 0.000026 0.000050
Water 80847 20-30 rain, non overflow, dssolved 0.00003% 0.000038 0.000038 0.00003%8 0.000038 0.000070
Water so7ee 0-10 min, hon-overfiow, total 0.000025 0.000025 0.000025 0.000025 0.000025 0.000050
Water 80761 10-20 mup, non-overflow, (otal 0.000025 0.000025 £.000025 0.000025 0.000028 0.000050
Water ez 20-30 min, non-overfiow total 0.000028 ©.000028 0.000028 0.000028 0.000028 0.000055

Hopper inflow Monttoring

Water 80800 38 6 min, disscived 0.000026 0.000028 0.000028 0.000025 0.000025 0.000080
Watet 80801 9812 min, dissoived 0.000025 0 00UD0 0.000025 0.000025 0.000025 0.000080
Water 80802 15&18 min, dissoived 0.000028 0.000028 0 000048 0.000028 0.000028 0.000060
Water 80803 21824 mun, disscived 0.000026 1 000071 {1 0006036 0.000025 0.000025 0.000050
Water 80804 27&30 min, digsolved 0.000028 0.00002% 0000043 0.000025 0.000025 0.000050
Water 80704 38 & min, total 0,000025 0000031 03000075 0 0000121 0000033 0000035
Water 80708 S&12 min, total 0.000025 {4 000018 0.000025 0.000025 0000022 0000095
Water 80706 15811 min, total £.000027 000046 0.000027 0.000027 0000023 0 000060
Water 80707 21824 min, tolal 0.000027 0.000027 0.000027 0.000027 0.000027 0000110
Water 80708 27830 miin, total 0.000025 0.000025 0000028 0.000025 0.000025 0000016
Hupper Overflow Monitoting
Water BOBOS 28 4 min, dissakeed 0.000026 0.000026 0.000025 0.000028 0.000028 0.000050
Water 80806 68 8 min, dissolved 0.000025 0.000025 0.000025 0.000025 0.000028 0.000050
water 20807 10&12 min, dissolved 0.000025 0000013 0.000028 0.000025 0.000028 0.000050
Water 80808 14416 min, dissotved 0.000028 0.000025 0.000025 0.000025 0.000025 0.000050
Water 80809 18820 smin, dissolved 0.000028 0.000026 0.000025 0.000025 0.000025 0.000050
Water 80710 28 4, total 0,000025 0.000025 0.000025 £.000025 0.000025 0.000060
Water 80711 68 8 min, totaf ©.000025 0.000025 0.000025 0.000025 0.000025 0.000050
Water BO712 10812 min, total 0.000027 0.000027 0.000027 0.000027 0.000027 0.000053
Water 80713 14816 min, total 0.000027 0.000027 0.000027 0.000027 0.000027 0000012
Water 80714 18820 min, total 0.000025 0.000025 8.000025 0.000028 0.000025 0.000080
Sile Water
Water 81612 Sampie 1 Tota) 0.000025 0.000025 0.000025 0.000025 0.000028 0.000080
Walet 81613 Sarnple 2 Total 0.000025 0.000025 0.000025 0.000025 6.000025 0.000050
Water 81614 Sampie 3 Totat 0.000028 0.000028 0.000026 0.000026 0.000028 0.000050
Eiutriate
Waler 81618 Sample 1 Dissodved 0.000025 0,000028 0.000025 0.000025 0.000025 0000050
Water 81619 Sampie 2 Dissaived 0.000026 0.000028 0.000028 0.000011 0.000028 0.000050
Waler 81620 Samiple 3 Dissolved 0.000025 0.000025 0.000025 £.000025 0.000025 0.000050
Water 816158 Sampie 1 Total 0.000025 0,000025 0.000026 0.000028 0.000026 0.000050
Water 81618 Sampte 2 Total 0.000025 0.000025 0.000026 0.000025 0.000025 6.000050
Water 81617 Sampte 3 Totat 0.000026 0.000026 0.000028 0.000028 0.00002¢ 0.000080
SAMPLE SAMPLE DESCRIPTION ALORIN A-BHC B.-BHC G-HHC D-AHC PPOOD
TYPE 10
Detaction Limit {iug/kg) £.00088 0 00096 000056 D.001% 00008¢ 0.0018
nsity Sediment
Sediment 81708 Sample #1 Q.000%¢ 0.000%¢ ooz 0.0021 0.000%6 0.0019
Sediment 817069 Sampile 62 0.00096 £0.00096 00013 00034 0.00096 0.0019
Sediment 81710 Sample #3 0.00086 0.00086 06012 00027 0.00096 0.0019
ALDRIN « Aldnn A-BHT - A-BHC B-BHC . B-BHC G-8HG - GRHEC D-RHC - O-BHC PPODD - PPODD

BOLD - less than values
Values below less than values are sstimatea results Results are fess than the reporting fimit
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PPODE - PPODE PPDDT - PPODT HPTCL - Heptachior
BOLD - less than valies

Det River Water Analysis {Coarse-Grained Site}
SAMPLE CESCRIPTION PPDDE
TYPE

Datection Limit {maf) ©,000070

Plume Monitoning
Watar 80841 Background, disseivad 0.000050
Water 80756 Baclground, total 0.000050
Water 80842 010 min, overfinw, dissofved 0.5U0050
Water 80643 10-20 ynin, overdlow, dissotved 0.000050
Water 80444 20-30 min, sverfiow, dissoied ©.000050
Water BQ7S7 010 min, overfiow, total 0.000050
Water BO75H 10-20 min, overfinw, totat 0.000050
Water 80758 20-30 min, overfiow. tatat £.000050
Water 80845 0-10 sun, non-overfiow, dissolved 0.000050
Water 80846 10-20 min_ non-overfiow, dissolved 0.000080
Water 8UB47 20-30 min, non.averfiow, dissolved 6000070
‘Water 80780 0-10 min, non-overfliow, fulal 0000050
Water 80761 48,2 min, noroveriow, tafal 0.080050
Water 70762 20-30 min, non-overflow, tolat 0.000055

Hopper Infow Monitonng
Water 80800 38 & min, dissolved 0.000050
Water 80801 S&12 min, dissolved Q.000050
Water 80802 15818 rrun, dissoived 0.000050
Water 80803 21824 min. dissolved 0.000050
Water 80804 27830 min, dissolved 0.000050
Water 80704 3& & min. fotal 0.000050
Water BO70S Y&12 min, totat {.000034
Water 80706 15818 min, total 0.000023
Water 8G707 24824 min, total 0.000617
Water 80708 27830 min, fotal 0.000028

Hopper Overfiow Monitonng
Water 80805 2& 4 min. dissoived 0.000050
Water 80806 68 8 min, dissolved 0.000080
Water 80807 40&12 min, dissolved 0.000050
Water 80808 14818 min. dissoived 0.000050
Water 808Bw 188320 min, dissolved 0.000050
‘Water 80710 28 4min, tolal 0000010
Water 80711 6& -8 min, total 0.000005
Water 80712 10812 min, fotet 0.000053
Water 80713 14818 min, total 0001100
Water B8O714 18820 min, total 0.000050

Site Watar
Water 81612 Sample 1 Total 0000050
Water 81613 Sampie 2 Tatal 0.000050
Water 81614 Sample 3 Total 0.000050

Elutriate
Water 81818 Sample 1 Dissolved ©.000080
Water 81618 Sample 2 Dissolved 0000059
Watet 81820 Sample 3 Dissolved 0,000050
Water 81615 Sample 1 Total 0.000080
Water 81616 Sample 2 Tatal 0.000080
Water 81617 Sample 3 Totat 0000080
SAMPLE SAMPLE DESCRIPTICN PPODE
TYPE g

Detention Limit {mgrkg) 00019

insity Sediment
Sediment 81708 Sampile #1 0.0018
Sediment 81709 Bampie #2 00019
Sedimert 81710 Sample §3 0.0019

Pestooar

PRDOT

9.000070

0.000080
0.000050

0.000050
0,000050
14.000049
0.000050
0,000080
0.000056

0.000080
6000080
0.000070
0.000050
0.000050
0.000055

9.000050
0.000080
0.000050
0.000050
0.000050
0.000042
0.000660
0.000053
0.000083
0.000036

0,000050
9.000050
0.000050
0.000050
0.000050
0.000024
0.000050
0.000053
0,000083
0,000050

£.000050
0.000050
02.000050

0.000080
20000580
0.000050
0.U00050
D.000050
0.000050

PPRDT

0.0019

00012
00012
0.0018

DIELDRIN - Digidrin

values below fess thar values ane estimated results. Results are less than the reporting fimit,
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HPTCL

0.0000350

0.0000250
0.0000250

00000250
0.0600250
0.0000240
£.0000250
0.0600260
0.0000250

0.0000250
0.0000250
0.0000350
0000250
0.0000250
0.0000280

0.0000100
0.0000140
00000270
0.0000100
©.0000130
©.0000270
$.0000160
{.0000180
0.0000070
0.0000130

0.0000258
0.0000280
00000250
0.0000250
0.,0000250
0.0000040
0.000025¢
0,0000270
0.0000270
0,0000250

0.0000250
0.0000250
0.0000250

0.0000250
£.0000039
0.0000050
0.0000250
0.0000250
0.0000250

HPTCL

0.00096

0 000589
D.00052
0.0004¢

ENDOI - A-Endosuifan

DIELORIN

0.000070

0.000080
0.000050

B000050
0.0000%0
0,000049
0.000050
0.000050
9.000050

£.000080
0.000050
0,000070
0.000050
£.000050
0:000085

0.000050
0.000080
0.000050
0.000050
0.000050
0.000050
©.000050
©.000053
0.000053
0.000027

0.000050
0000080
0.040050
0.000050
0.000080
09.000050
0.000050
0.000053
0.000053
0.000050

0.000050
0.0000860
9000050

0.000050
0.000050
0.000050
0.000060
£8.000050
0.000080

DIELORIN

0.0038

00046
0.00067
2.00058

ENDOL

0.000035

0.000026
0.000025

000026
0.000028
0.000024
0.000025
0.0000286
0.000025

0.000026
0.000026
0.000038
0.000028
0.000025
0.000028

$.000025
0.000028
0.000025
0.,000025
0.000010
0000025
0.000028
0.000027
0.000027
0.000025

0.000025
0.600025
0.000025
0.000025
0.000025

-8.000026

0.000025
0.000027
0.000027
0.000025

0.000025
0.000028
0.000028

0.000025
0.000025
£.000025
0.000025
0.000025
0.000026

ENDOY

0.00088

0.00086
0.00036
0.00088

ENDOH - B-Endosuifan

ENDOMN

0.00C070

0.000050
0.000050

9.000050
0.000050
0.000049
0.000058
0.000050
0.000050

0.000050
0.000050
0.000070
0.000050
0.000050
'0.000055

0.000050
000050
0.000050
0.000050
0.000050
0.000050
4.000080
0.000063
0.000083
-4.000050

4.000050
0.000050
0,000050
0000050
0.000050
0.000050
0.000080
0,000053
£.000053
0.000050

0,000050
6.000050
D.000050

0.000050
0.000050
0.000050
0.000060
0.000050
0.000050

ENDONU

Q0019

0.0019
0.0019
0.0019
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Pesteoar

Delaware Rivier Water Analysis {Coarse-Graned Ste)

SAMPLE SAMPLE DESCRIPTION ENDOSU ENDRIN ENDALD HPTCL METOXYCL CLORDANE
TYPE iD

Detection Limt {mgh 4.000070 0000070 0.000070 0000038 0.00035 0.000035

Plume Mnnitoring
Water 80841 Background, dissclved 0.000050 0.000050 0.000050 0.000025 0.00025 0.000025
Water 80786 Background, total 0.000080 0.000080 0.000050 0.000028 0.00028 0.000028
Water 80842 0-10 min. overflow, dissolved 0.000060 ©.000050 0.000050 0.000025 0.00025 0.000026
Water 80843 10-20 min_ overfiow. discolved 0.000080 0.000080 0.000080 0.00002¢ 0.00028 0.000028
Water 4o644 20-30 min, overtaw, dissolved 0.000043 0.000049 0.000043 0.000024 0.00024 0.000024
Waler 80757 0-10 mir_ overfiow, total 6.0000506 0.000050 0.000060 0.000025 0.00025 0.000025
Water BO7TES 10-20 min, overfiow, total 0.000080 4.000080 0.000050 0.000026 0.00025 0.000026
Water B8O75Y 2030 min, overflow, total 0.0000860 0.000050 0.000050 0.000025 0.00025 0.000025
Water 80845 0-10 min, non.ovetflow, dissolved 0.000080 0,000080 0,000050 0.000025 0.00025 0.000028
Viater HoBas 10-20 min, non-overflow. dissoived 0.000050 0.000060 0.00005¢ 0.000025 0.00026 0.000026
Water 80847 20-30 min, non-overtiow, dissotven ©.000070 0.000070 0.000070 0.000035 0.00035 0.000038
Water 80760 Q 10 min, non-overfiow, total 0.000050 0.000060 0.000050 0.000028 0.00025 0.000026
Water 80761 1020 min, nor-overflow totat 0.000050 0.000050 0.000080 0.000026 0.00028 0.000028
Water 70782 20-30 min, non-overflow, total 0.000055 0.000056 0.000055 0.000028 0.00028 0.000028

Hopper inflow Moritenng

Water 80800 3& 5 mn. dissotved 0.000050 0.000050 0.000050 0.000025 0.00028
Water 80601 9812 min. diasalved 0.000050 £.000060 0.000060 0.0000256 0.00028
Water 80802 15818 min, cissoived 0.060050 0.000050 0.000050 £.000025 0.00025
Water 80803 21824 min, vissolved 0.000050 0.000050 0.000050 0.000025 0.00025
Water 80804 27830 min, dissolved 0.000080 0.000080 0.000080 0.000028 0.00028
Water 80704 38 § min, total 0.000050 0000018 0.000050 6600020 0.00025
Water 80705 B212 min, total 0.0C075C 0000012 0 00CS60 0000011 0.00025
Water 80708 15818 min_1otal 0.0C026C 0 000020 0.000083 0.000023 0.00027
Water 80707 21824 min, total 0003y 0.000053 0.000053 0.000027 0.00027
Water 80708 27430 min, total 0.000050 0.000050 0.000050 0.000025 0.00025

Hoppet Overflow Moriloring

Water 80805 28& 4 min, dissolved 0.000050 0.000060 0.000080 0.000028 0.00025
Water 80806 68 8 min. dissolved 0.000050 0.000050 0.040050 0.000025 0.60025
Water 80807 10812 min, dissolved 0.000050 0.000050 0.000050 0.000025 0.00025
Water BOBOG 148186 min, dissolved 0.000050 0.000050 £.000060 0.000028 0.00026
Water B0BOG 18820 min, dissolved 0.000050 0.000050 0.000050 0.000025 0.00025
Water 80710 28& 4mn, iotat 0.000050 0.000050 0,000050 £ 000008 0.00025
Water 80711 8% 8 min, totat 0.000080 0.000060 0.000080 0.000530 0.00028
Water 80712 108412 mun, total 0.000053 0.000053 0.000053 0.000027 0.00027
Woater 80713 14816 min, tolal 0.000083 0.000063 0.000053 0.000027 0.00027
Water 80714 18820 min, tntal 0.000060 0.000080 0.000060 0.000028 0.00026
Site Water
Water 81612 Sample 1 Total 0.000050 0.000050 0.000050 0.000025 0.00025
Water 81813 Sample 2 Totat 0.000050 0.000050 0.000050 0.000025 0.06025
Water 81674 Sample 3 Tota 0.000050 0.000050 0.000050 0.000026 0.00028
Etutriate
Water 81618 Sample 1 Lissoved 0.000050 0.000050 0.000050 0.000028 0.00028
Water 81610 Sarnple 2 Dissolved 0.000050 0.000050 0.000050 0.000025 0.00025
Watet 81670 Samplc 3 Dissotved 0.000080 0.000080 0.000050 0.000025 0.00025
Water 41618 Sample 1 Total 0.000050 0.000050 0.000080 0.000025 0.00025
Water 81818 Sample 2 Total 0.000050 0.000050 0.000050 0.000026 0.00025
Water 81617 Sample 3 Totat 0.000080 0.000050 0.000050 0.00002% 0.00025
SAMME SAMPLE  DESCRIPTION ENDOSY ENDRIN ENDALD HPTCLE METOXYCL
TYPE n
Detection Limt {mgkgy 0.0036 0.0036 £.0035 0018 0018
Insitu Sediment
Sediment 81708 Sample #1 0.00083 0.001% 0.0019 00014 0.0083
Sediment 81703 Sample #2 0.00083 0.0019 0.0019 0.002¢ 0.0083
Sediment 81710 Sarmple #3 0.00083 0.0019 0.0019 0.0020 0.0083

ENDOSU - Endosullan sulfate ENDRIN . Endnn ENDALD - Endnn Aldetryde HPTCLE - Heptachior Fpoxide METOXYCL - Methoxychlor
CLORDANF - Chiordane

BOLL - less than values

Values below less than values sre estimated results  Resufts are fess than the reporting bt

Page3

A10

Appendix A Delaware River Sediment and Water Quality Analysis




Pestcoar

Dol River Water Analysis {Coarse-Brained Site)
SAMPLE SAMPLE DESCRIPTION TOXAPHEN TelXYL-§ DCLBR a-CHLORD g-CHLORD
TYFE in
Deteation Lirsit {mg/) 0.000350
Plume Monitoring
Water 80841 . Background, dissoived 0.000250 81.60% 88.70%
Water 80756 Background, total 0.000280 8C.10% 93.00%
Water 80842 0-10 niiny, overflow, dissolved 0.000250 87 70% §1.60%
Water 80843 10-20 min, overflow, dissoived 0.000250 43.60% 402.00%
Water 80844 2030 min, overfiow, disssived 9.000240 92.30% 97.90%
Waler 80757 010 min, ovetfiow, tatat 0.000280 88.G0% 95.70%
Water 80758 10-20 min, overliow, totat 0.000280 82.40% §2.60%
Water 80758 2030 mun, ovetfiow, total 0.000250 £9.20% 92.20%
Water 80845 0-10 min, non-ovediow, dissolved 0.00025¢ 81.60% 101.00%
Water 80846 10-20 tmin, rion-sverflaw, dissalved 0.000250 74.70% 86 30%
Water 80847 2030 min, non-overiow, dissolved 0.590350 98.00% 103.00%
Water 8076Q 0-10 rin, non-uverflow, tutal $.000250 90.60% 95.30%
Water BOTHY 16-20 min, non-overfiow, total 0.000280 £3.40% 72.80%
Water 70762 20-30 toin, non-overfiow, total B8.000280 493 1% 101.00%
Hopper intiow Monitoring
Water 80800 3& 6 min, dissotved 0.000025 79.14% . 90.86% 0.000028 0.000028
Water 80801 0&12 min, dissoived 0.000028 77.84% 8B.38% 0.000026 0.000025
Water 80802 15R18 min, dissotved 0.000025 £5.80% 73.68% 0.000013 0.000028
Water 80803 21824 min, dissolved 0.000025 75.24% 89.59% 0.000025 $.000026
Water 80804 27830 min, dissoived 0000028 78.33% 7011% 0.000011 0.000018
Water 80704 3& & min, totat 0.000250 68.26% B81.31% 0.000018 0.000048
Water 80705 9812 min, total .0002850 6204% 98.69% 0.000014 9,000051
Water 80706 15418 min_iotal 0.000270 68.15% BG.41% 0.000021 0.000082
Watsr 80707 21824 min, total 0.000270 56.44% 86 56% 0.000028 0.000002
Waler 80708 27530 fnin, totad 0.000250 §2.83% B441% 0.000008 0.000018
Hopper Overflow Monitering
Water 80805 2& 4 min, dissoived 0.000026 93.58% 98.19% 0.000026 0.0000286
Vater 80808 6& 8 min, dissolved 8000025 BIO7% 92.16% 0.000028 4000011
Water B0BOT 10812 min. dissolved 0.000026 $0.84% 97.36% 0.000018 0.000012
Water 80808 14818 min, dissolved 0.000028 87.46% 85.06% 0.000028 0.000026
Water 80809 18820 min, dissolved 0.000025 91.71% 94.46% 0.000025 0.000025
Waler 80710 2% 4 min, total 0.0002508 £3.36% §3.00% 0.000025 0.000007
Water ATt 6& -8 min, total 0.000260 B1.78% 75.26% 0000025 0000028
Water 80712 40812 min, total 0.000270 TI2M% 68.28% 0.000027 0.000071
Water BO713 14816 min. total 0.000270 73.06% 66.74% 9.000027 0.000027
Water 20714 16820 min, totat ©0.000280 82.29% 68.42% 0.000028 0.000025
Site Water
Water 81612 Sample 1 Total 0.000280 79.55% 79.71% 0.000025 0.000028
Water 81613 Sample 2 Tota! 0.000250 83.18% 7581% 0000028 £.000025
Wwater 81614 Sample 3 Totat 0.000280 80.62% 73 98% 0.000028 0.000025
Etulriate
Watar 81618 Sample 1 Dissolved 0.0002850 82.64% T8.37% 0.000026 ©0.000028
Water 81618 Sample 2 Dissolved 0.000250 B261% T472% 0.000026 0.000025
Water 81620 Sample 3 Dissolved 0.000250 82.47% F4.48% 0.000025 0.000025
Water #1615 Sample 1 Taral 0.000280 81.55% 78.14% 0000026 0.000028
Water 81616 Samnple 2 Total £.000250 TY.75% TO 9% 06.000025 0.000025
Water 81817 Sample 3 Tota 0000250 B0.50% 7491% 0.0000286 0000026
SAMPLE SAMPLE DESCRIPTION TOXAPHEN TelXYL-S8 DeLsP a-CHLORD g-CHLORD
TYPE i3] .
Detection Limnit (smg/kg) o018 0.00086 0.0018
insity Sediment
Sediment 81708 Sample 81 0.0098 80.16% 40.52% £.00085 00011
Sediment 81708 Sample #2 0.0098 B85.63% 80 13% . Q00096 0.0013
Sedimert 81710 Sampte §3 0.0098 84.81% A0.58% Q.00098 0.0022
TOXAPHEN - Taxaphene TEXYLAS - 2,45 6-Tetrachior gate(B0-180 WS)) DCLER - DecasnlorobiphenyliSurrogate (80-150 WS)

2. CHLORD - 3-CHLORDANE g-CHLORD - g-CHLORDANE
BOLD - fess than values
Values befow leas than values are estimated resuits. Resulls are less than the reponing fmit
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SAMPLE
TYPE

Water
Water

Water
Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water
Water

Watet
Water
Water
Water
Water
Water

SANIPLE

Sediment
Sediment
Sediment

SAMPLE
D

80834
80749

80835
80836
80837
80750
80751
80752

80833
80835
80840
80753
80764
8o7ss

80790
807
80792
80793
80794
806592
80693
80604
BOGIS
80696

80795
80796
BO797
80738
BO7RY
80698
80653
80700
80701
80702

81594
81595
81586

81600
816CY
81602
8157
R
8156¢

SAMPLE

81714
81715
81715

Delaware River Water Analysis (Coarse-Gramned Site)

DESCRIPTION

Detection Limit {mgh}

Plume Monitoring
Background, dissotved
Background, fola!

8-10 miin, overflow, dissolved
10-20 min, overflow, dissolved
206-30 min, overiow, dissolved

0-10 min, averfiow, tota
10-20 min. overflow, total
20-30 min, overflow, tatal

0-10 min, non-overflow, disschve
10-20 min. non-overfiow, dissoive
2030 min, non.overfiow, dissoive

0-10 min. non-overflow. total
10-20 min, non-overfiow, tota
2030 rmun, non-overfiow, totat

Hopper inflow Monitaring
38& 6 nin, dissolved
B&12 min. dissoved

15818 min, dissoived

21824 min, dissolved

27830 min, dissolved
J& 6 rmun, total
9812 min, total

158418 min, total

21824 min,_ totat

27830 miin. total

Hopper Overflow Monitoting
24 4 min, dissoived
B& 8 mun, dissotved

10812 min, dissolved

14816 min, dissoived

18&20 min. dissolved
2& 4 min. total
6& 8 min. total

JORI2 rmun_ total

14816 min. totat

18220 min total

Site Water

Sample 1 Total
Samole 2 Tolal
Sarple 3 Total

Elulriate

Sampie 1 Drasoved
Sample 2 Dissolved
Suropte 3 Divsolved
Sample 1 Totat
Sampte 2 Tota!
Sample 3 Tola!

DESCRIPTION

Detection Limit (mgfky)

insitu Sediment
Sarnple #1
Sample #2
Sample #3

BOLD - 1655 than values
Values below fess thar values are estimated results  Results are lees than the reporting bme

PCBscoat

PCB 22 PCB 33 rcaay PCB 42 PCB 47 PCB €64 PCB74

0 0000011 £.0000011 0.0000011 0.0000011 0 0000011 0.0000011 0.0000011
0.0000011 0.0000014 0.0000011 0.0000011 0.9000011 0.0000011 0.0000011
o 10 0. 10 0, 10 (A 16 0.0000010 0.0000010 0.0000010
9.00000710 0.0000010 9.0000010 0.0000010 0.0000010 0.0000010 0.0000010
0.0000010 0 10 0.0000010 o 10 0. 10 0. 10 0. 10
0.06000010 0. 10 0. 10 [} 10 o 10 0 10 0. 10
0.0000011 0.0000011 0.000001 ¢ 0.0000011 0.06000011 0.0000011 0.0000011
0.0003004 0.0000010 0, 10 0.0000010 [ 10 0 10 0 10
0.0000010 0.0000010 0.0000010 ©.0000010 0.0000010 0.0000010 0.0000010
0.0000010 0.0000010 0.0000010 00000010 0.0000010 0,0000010 0.0000010
0.0000011 0.0000011 0.0000011 0.0000011 ©.0000011 0.0000011 0.0000011
0.0000011 0.0000011 0.000001¢ 0.0000011 0.0000011 0.0000011 0.0000011
0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
0.0000010 [ 10 0.0000010 ) 10 0.0000010 0.0000010 0.0000010
00000011 0.0000011 £.0000011 0.0000011 0.0000011 0.0000011 0.0000071
0.0000010 9.0000010 6.0000010 00000022 0.0000010 0.0000010 0.0000010
0.0000010 0. 10 0.0000010 0 0000020 10 LX 10 0. 10
0, 0010 0. 10 0. 10 00000014 0 0000008 §.0000010 0.0000010
0.0000010 0.0000010 0.0000010 00000012 00000015 0.0000010 0.0000010
0.0000010 0.0000010 0.0000010 0 0000009 { 0000008 0.0000010 0.0000010
0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
£.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
0.0000010 €.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
0.0000011 0.0000011 0.0000011 0.0000011 0.0000011 00060027 0.0000011
0. 10 0. 10 0. 10 0. 10 0. 1o 0.0000020 0.0000010
0.0000010 0.0000010 0.0000010 00000017 0.0000010 0.0000010 0.0000010
0.0000010 0.0000010 0.0000010 0 0nn0ms 0.0000010 0.0000010 0.0000010
0.0000010 0.0000010 2.0000010 0.0000011 0, 10 [} 10 o 10
0.0000010 0.0000010 0.0000010 00000018 0.0000010 0.0000010 0.0000010
0.0090010 0.0000010 0.0000010 0.0000010 0. 10 0. 10 0, 10
0.0000010 0.0000010 0.0000010 06.0000010 0.0000010 0.0000010 0.0000010
0.0000010 £.0000010 0 10 0. 10 0. 10 ) 1o 1]
0.0000010 0.0000010 £.0000010 0.0000010 0.0000010 0.0000010 ©.0000010
0.00000%1 0.00000%1 0.0000011 0.000001% 0.0000011 ©0.0000011 0.0000011
0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
0.0000010 0.0000010 8.0000010 0.0000010 0.0000010 ©0.0000010 0.0000010
0.0000010 0.0000010 0.0000010 0, 10 0. 10 o, 10 0. 10
6.0000010 0.0000010 0.0000010 0.0000010 0. 10 0. 10 [ 10
0.0000010 0.0000010 0.0000010 ©.0000010 0.0000010 0.0000010 0.0000010
0.0000010 0.0000010 0. 10 0. . 10 [+] 1o 0. 10
0.0000010 0.0000010 0.0000010 0,0000010 0.0000010 0.0000010 0.0000010
£.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
€.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
PCB 22 PCB 33 PCBIT PCB 42 PCB 47 PCBGY PCB 74
000033 003333 000033 000033 000033 0.00033 0.00033
0.00032 0.00033 0.00033 0.00033 0.00033 0.00033 0.00033
0.00033 0.00033 0.00033 0.00033 0900033 0.00033 0.00033
0.00033 0.00033 0.00033 0.00033 0.06033 0.00033 0.00033
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SAMPLE
TYRE

Water
Water

Watet
water
Water
Water
Water
Water

Water
‘Water
Waler
Water
‘Water
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Water
Water
Water

Water
Water
Watar
Water
Water
water

SAMPLE

Sediment
Sediment
Sediment

SAMPLE
o

80834
80748

§0835
8083€
80837
BO750
80751

BO7S2

80838
80839
80840
BOTSS
80754
807SH

BO780
80791
BO792
80793
BU734

80893

80694

80685
80696

80785
80796
80797
80748
80799
80698
80899
80700
80701
80702

81504
81598
81588

/1500
81604
81602
81597
81508
81599

SAMMLE

81714
BYH1S
81718

Delaware River Water Aralysis {Coarse-Grained Sife}

PCBscwar

DESCRIPTION PCB BO PCB 81 PCB 84 PCB 1 PCB 92 PCB 9% PCB9g
Detoction Limikt (mg/) 0.0000011 0.0000011 0.00000110 ©.0000011 0.0000011 0.00000110 0.00000110
Plume Monitoring
Background, dissolved 0.0000011 0.0000014 0.00000110 0.0000011 0.0000011 0.06000080 ©.00000110
Background, total L 10 9. 10 8 100 [ 11 0. 10 0.00000060 0.00000100
010 miry, averflow, dissolved 0.0000010 8,0000010 4.00000060 0.0000010 0.0000010 0.00000000 ©,00000100
10-20 min, overflow, dissolved 0.0000010 Q.0000010 0.06000060 0.0000010 0.0000010 G 00000080 0.00000040
20.30 min, overfiow, dissoived ©0.0000010 80000010 008000050 0.0000010 0.0000010 0.00000080 0.00000070
0-10 min, overflow, total ©0.0000011 0.0000011 0.00000110 0.0000011 0.0000011 0,00000110 0.00000110
10-20 min, overfiow, total 00000050 0.0000010 0.00000040 80000010 0.0000010 0.00000000 $.00000100
20-30 min, averdfiow, total 0. 10 0. 10 0. 100 0,0000010 0.0000010 0.00000050 2.00000100
8-10 min, Mow, dissoh @, 10 Q0. M0 4.000600080 0.0000010 0.0000010 000000080 0.000000580
120 min, non-ovetfiow, dissolve 00000011 0.0000011 0.0000005¢ €.000001¢ 0.0000011 0.00000090 £.00000040
20.30 min, non-overfiow, dissolve f.0000011 0.0000011 0.00000050 0.0000071 0.0000011 0.00000110 0.00000040
010 min, non-overfiow, tofal 0 1 9. 10 9. 100 0.0000010 0.0000010 0.00000020 0.00000100
10-20 mit, hon-overtiow, total o. 0. 10 0. 100 0. 10 X w0 0 00000070 0.00000100
20-30 min, nonvevertiow, total 0.0000011 G.0000011 0.00000110 0.0000011 0.0D00011 0.00000110 0.00000050
Hopper inflow Monitoting
3& & min, dissolved 0.0000010 0.0000010 0.00000140 0.0000010 0.0000010 0.0000012¢ 0.00000050
9%12 min, dissoived 00000010 0.0000010 0.00000110 0.0000010 8.0000010 0.00000110 0.00000040
15818 miny, dissolved 0.0000010 0.0000010 0.00000100 0.0000010 0.0000010 .00000100 £.00000100
21&24 min, dissoved 0.0000010 0.0000010 0,00000140 0.0000010 0.0000010 0.00000160 0.00000080
27&I0 min, dissoled 0,0000010 2.0000010 0.00000170 0.0000010 4.8900010 0.00000160 0.00000100
3& 6 min, total £.0000010 0.0000010 0.00000100 B,0000010 0.0000010 0.00000120 0.00500100
8&12 min, tolal 0.0000010 $.6000010 0.00000100 0.0000010 0.8000010 0.0000014¢ $,00000100
1S&A6 min, total 0.0000018 0.6000010 0.00000280 0.0000010 0.0000010 00000230 0.00000900
24824 winy, total 0.0000011 £.0000011 £.00000330 0.0000011 0.0000011 B.00000230 0.00000060
27230 min, total 80000010 0.0000010 0.00000240 £.0000010 0.0000010 0.00000200 0,00000130
Hopper Overfiow Monitoring
2% 4 min, dissolved 0. 10 [ 10 Q. 100 0. 10 L2 10 0.00000100 0.00000100
68 8 min, dissolved 0, 10 4. 10 0, 100 0. 0. 10 .60000050 0.00000100
10&12 min, dissolved 0.0000010 0.0000010 0.00000100 0.0000010 8.0000010 0.00000050 0.00000100
14816 min, dissolved [ 10 . 14 0. 100 [ 16 9. 0.00000060 $.00000100
18820 run, dissolved 0. 10 B, 10 o, 0 10 Q 10 0.90000080 000600100
2& 4 min, total £.0000010 0.0000010 0.00000120 0.0000010 0.0000010 0.0000013C £.00000400
68 8 min, total 0000010 0.0080010 Q00000100 0.0000010 {.0000010 $.00060080 0.00000100
40812 min, totat 0. 10 0. 10 0. 100 0.0000010 0.0000010 8.00000140 0.00000100
14816 min, tatal Q. 1 0. 1 [-X 110 0.0000011 0.0000011 0,00000110 0.00000110
18&20 rrin, total 1.0000010 0.0000010 0.00000080 9.0000010 0.0000010 0.00000180 0.00000100
Site water
Sample 1 Total 0.0000010 0,0000010 ©.00000100 0.8000010 0.0060010 0.00000100 0.00000100
Sample 2 Total 0.0000010 0 0, 100 o, 9, 16 £.60000080 0.00000047
Sample 3 Total 00000010 0.0000010 0.00000100 Q. 10 0 10 0 100 0. 100
Elutriate
Sample 1 Dissobved 0.8000010 0.0000010 0.00000043 ©.0000010 0.0000010 ©.00000088 0.00000100
Sample 2 Dissoived 02.0000010 0.0000010 0.00000034 0.0006010 0.0000010 0.U0000065 0.00000100
Sampie 3 Dissolved 0.0000010 0,0000010 £.00000035 00000010 0.0000010 0.00000069 0.00000032
Harnpie 1 Tol . 10 9. 40 0, 100 0. 10 8. 10 0,00000048 0,00000100
Sample 2 Total 0.0000010 . 40 o 100 . 10 0.0000510 3000007150 £1.60000049
Sample 3 Totat [ 10 o 10 0.00000100 0. 10 0. 10 0, 100 o 100
DESCRIPTION PCB 80 PCB 81 pCas4 PCB 61 pCB 92 PCH 95 PCBSS
Detection Limit {mgfkg) 0.00033 0.00033 0.00033 0.00033 0.00033 0.0003% 0.00033
fnsitu Seddiment
Saropie #1 0.00033 0.00033 2.0003% 000033 0.00033 0,00033 0.00032
Sample $2 000033 0.00033 0.00033 0,00033 0.00033 0.00033 0.00033
Sample 43 0.00033 0.00033 0.00033 0.00083 4.00033 200032 0,00033

BOLD - tess tharc values
Values below less than values are estimated results. Results are Jess than the reporting timit
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PCRsenar

Defaware River Waler Arialysis (Coarse-Grained Site)

SAMPLE SAMPLE DESCRIPTION PCB 110 PCB 118 PCB 120 PCB123 PCB 126 PCB 127 PCR 132
TYPE iD
Detection Limit {mg/ 000000110 00000011 0.0000011 00000011 0 0006011 aaonnoi 00000011
Plume Montoning
Watet 80834 Background, dissotved 0.00000100 0.0000011 . 9.0000011 0.0000011 £.0000011 0.0000011 0.0000011
Water 80745 Backgrong, total 0 4600050 0.0000010 08.0000010 0.0000010 ) 10 [ 10 0. 10
Water 80835 0-10 min, overfiow, dissolved 0.00000090 9. 10 0.0000010 0. 10 0. 10 0 10 0 10
Water anase H1-20 min, ovetflaw dissolvad 400000110 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 80637 20-30 min, overfiow, dissolved U 00000RBY 0.0000010 0.0000010 0.0000010 0.0000010 0. 10 0. 10
Watet 80750 0-10 min. overflow, total 0.00000050 0.0000011 0.0000011 0.0000011 0.0000011 0.0000011 0.0000011
Water 80751 10-20 min, averfiow, total 0 00000070 0.0000010 0.0000010 0.0000010 0. 10 o 10 0. 10
Water 80752 20-30 mun. overtiow. total 0.08000059 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 80838 0-10 min, non-overfiow, dissaive 000000110 0.0000010 0.0000010 ©.0000010 0.0000010 0.0000010 0.0000010
Water 80832  10-20 min, non-overfiow, dissolve 0.00000070 0.0000011 0.0000011 0.0000011 0.0000011 0.0000011 0.0000011
Water 80840 20-30 ruin, non-overflow, dissuive 0.00000110 0.0000011 0.0000011 0.0000011 0.000001 1 0.0000011 0.0000011
Water 80763 0-10 min, non-overfiow, total 0.00000050 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 80754 40-20 min, non-overtiow, total 0 UUsCos0 0.0000010 0.0000010 0.0000010 Q. 10 0, 10 0. 10
Water 80755  20-30 min, nureoverlow, total 0.00000080 0.0000011 0.0000011 0.0000011 0.0000011 0.0000011 0.0000008
Hupper inflow Monioring
Water 80790 3& & min, dissolved 0.00600210 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 80791 8&12 run, dissolved BREGC R 0.0000010 0.8000010 ©0.0000010 0.8000010 0.0000010 0.0000010
Water 80792 15&18 min, dissolved £.00000100 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 80793 21824 min, dissolved 0 00000160 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 80794 278&30 mun, dissolved 0.000C0160 0.0000010 0.00000:07 0.0000010 0.0000010 0.0000010 0.0000010
Water 80692 38 6 min, total Q 00000160 0.0000010 0 0000026 0.0000010 0.0000010 0.0000010 0.0000010
Water B0B93 9412 min, total 0 00000300 0.0000010 00000018 0.0000010 0.0000010 0.0000010 €.0000010
Water 80694 15818 min, totat 0 000gB2es 0.0000010 0 BO0B0SS 0.0000010 0.0000010 0.0000010 0.0000010
Water 80696 21824 min, total 000000260 0.0000011 0 0000061 0.0000011 0.0000011 0.0000011 0.0000011
Water 80696 27830 min, total 000006230 0.0000010 Q0000073 0.0000010 0.0000010 0.0000010 0.0000010
Hopper Overfiow Monitonng
Water 80795 28 4 min, desotved 0 000C007¢C ©.0000010 0.0000010 0.0000040 0.0000010 0.0000010 0.0000010
Water 80796 6& 8 min, dissolved @.00000100 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 80757 10812 min, dissolved 0 00000050 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 80798 14816 min, dissotved ©.00000060 0.0000010 0.0000010 0.0000010 0.0000010 ©0.0000010 0.0000010
Water 80709 18820 min, dissolved 0.00000050 0.0000010 [ 10 [} 10 0. 10 [ 10 0.0000010
Water 80698 2& 4min, totat 0.0000C150 0.0000010 0 00000C8 0.0000010 0.0000010 0.0000010 0.0000010
Water 80699 G& 8 mn, total C 00000120 0.0000010 0 00600es 0.0000010 0. 10 0, {4 0. 10
Water 80700 10812 min, totat 0.00000150 0.0000010 0. to 0. 10 o 10 0.0000010 0.00000%0
Water 80701 14816 min, total Q00000110 0.0000011 0 0000006 0.0000011 £.0000011 0.0000011 0.0000011
Water 80702 18820 min, total 0 00000160 0.0000010 0 0000005 D. 10 0.000010 0.0000010 0. 10
Sile Water
Water 81804  Samp'e 1 Total 0.00000100 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 81595 Sample 2 Tota! 0 6n0ans? 0.0000010 0.0000010 £.0000010 0.0000010 0.0000010 0.0000010
Waler 81596 Sample 3 Tolal G 00000C?7 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000040
Elutnate
Water 81600 Saruple 1 Dissobved [sRusttsiseR] 0.0000010 ©0.0000010 0.0000010 0.0000010 0.0000040 0.0000010
Water 81601 Sampic 2 Dissoved 0.00000083 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 81602 Sample 3 [igsoive 0 D0000GH4 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 81567 Sample 1 Tots 0.00000041 ©.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 81648 Sample ? Totat Q.00005110 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010 0.0000010
Water 81588 Sample 3 Total 0.0000005% 6.0000010 0.0000010 0.0000010 0.0000010 0.0000010 £.0000010
SAMPLE SAMPLE DESCRIPTION PCE11C PCB 119 e 120 PORA23 PCR 176 PCR127 PCB 12
TYPE in
Detection Limit {mafkqg) [eReIeieck] 000033 400033 000033 0 00033 000233 0 00032
insity Sediment
Sediment 81714 Sample 81 0.00033 0.00033 0.00033 0.00033 0.00033 0.00033 0.00033
Sedimen! 81715 Sample #2 0.00033 0.00033 0.00033 0.00033 0.00033 0.00033 0.00033
Sediment 41716 Sample H3 0.00033 2.00033 0.00033 0.00033 0.00033 0.00033 0.00033

AOLD - tess than values
Values below less thap valuss are eatimated rasults  Resuits are 1ess than the reporting Hm
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SAMPLE

Water
Water

‘Waler
Water
Water
Water
Water
Water

Water
Water
Walter
Water
Vvater
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water
Watar

Water
Waler
Water
Water
Waley
Water
Water,
Walet
Water
Water

Water
Water
Water

Waler
Water
Water
Water
Water
Water

SAMPLE
TYPE

Sedirment
Sediment
Sediment

SANPLE

80834
86748

80835
BOB36
80837
80750
80751
80782

80838
80839
80840
BOTE3
80754
BO75S

80780
surn
80762
80793
BO764
80682
80663
BOBY4
80695
80686

80788
80786
80707
80798
30788
80868
80648
80700
85701
80702

81594
81598
81596

81600
81801
81602
81597
81588
B1589

SAMFPLE
2]

81714
81718
81716

Delaware River Water Analysis {Cuarse-Grained Site)

PCBsooar

BOLD - less than values

DESCRIPTION PCB 138 FCB 146 PCB 149 PCB 157 PCB 158 PCR 166 PCB 158
Detection Limdt {mgft) 0.00060011 0.00002110 0.00000190 0.0000011 0.0000011 €.0000011 0.00000110
Plume Monitoring

Backyground, dissolved £2.0000011 0,00000110 0.00000110 0.0000011% 0.0000011 0.0000014 £.00000110
Background, total 04 10 0. 190 0.00 o. 10 0. 10 0. 10 o 100

0-10 ynin, overfiow, dissolved €.0000010 0.00000100 0 00000040 0.0000010 0,0000010 ©0.0000010 6,00000400
10-20 min, overfiow, dissolved 0, 10 G.00000050 $.00000040 0.0000010 0.0000010 0.0000010 0.00000100
2030 min, , d @ 10 ] 160 0.00000040 0. 0. 10 D 0. 100

010 min, overflow, total 0.0000011 0.00000110 0.00000110 0.0000011 0.0000014 ,0000¢41 200000110
1020 min, overfiow, total 0.0000010 $.00000108 0.00000300 [ 10 [} 10 9. 10 0.

20-3 min, overflow, total o 0. 100 1] 100 0. 10 Q. o. 10 0.

010 min, non-overfiow, dissolve 0. 0 [ 1 o, 100 2.0000010 G.0000010 ¢.0000010 0.00000100
10-20 min, nan-ovetfiow, dissoive 9. " B. 10 9. 110 0.0000011 0.0000011 0.0000011 0.00000110
20-3@ min, non-overfiow, dissolve 0.0000011 0.,00000118 0.00000110 0.0000011 6.0000011 0.000001¢ 0.00000140

0-10 min. ros-overfow. tolat 0.0000010 0.00000100 £.00000100 0.0000010 o, 10 9. ] 0. 100
1020 tnin, non-overfiow, total o. 16 0, 100 [ 100 Q 10 0. 10 0. 10 1.00000100
2030 min, not-overfiow, total 0,000001 0.00000110 0.00000110 0.000001¢ 0.0000011 0.0000011 £.00000110
Hopper Inflow Monitoring

32 6 min, dissolved 0.0000010 0.00000100 £.00000040 0. 10 0. 10 9. 10 0.

8&12 min, dissoived 0.0000010 0.00000100 0.00000040 0.0000010 0.0000010 0.0000010 £.00000100
15818 rin, dissolved Q.0000010 £.00000100 0.00000D40 0.0000010 0. . 0. 1100
21824 min, dissohed 0.00000¢0 ©0.00000100 0 00000070 0.0000010 0,0000010 0.0000010 0,00000100
27830 min, dissoled p.oao00t0 0.066000100 £.00000130 0.0000010 . . 10 Q. 100

3% 8 min, total . e) 100 4] 100 0. 10 0. 0 Q. 10 3.00000075

9&12 min, tatal Q.0000010 0.00000100 0.00000130 0. 10 9. 10 o 10 4.00000075
15&18 min, tatal 0.0000010 9.60000100 0.00000290 [ 10 @, 11 0.0 10 800000160
21824 min, total 0.0000011 0.00000100 0.00000300 0.0000011 0.0000011 0.0000011% 0.00000140
27830 min. total 0.0000010 0.00000087 0.00000300 0.0000010 0.0000010 0.0000010 0.00000100

Hepper Overflow Monitoting

28 4 min, dissolved 0. 10 o 100 Q. 100 8. 10 0. 2. 10 [:] 100

58 8 min, dissolved Q. 10 [} 100 0. 100 ] 10 0. 10 0. 10 0. 100
10842 min, dissolved 0, 10 €. 106 9, 100 L X 10 0,0000010 0.0000010 0,00000400
T4%15 min, dissolved ) 10 0. 100 0. 100 0. 10 o 10 . 10 9. 100
18820 min, dissolved 0. ) 100 9, 160 . 0 0, 10 8. 10 0 100

2& 4 min, tolat Q.0000010 0.00000070 0.80000160 0.0000010 0.0000010 0.0000010 0.00G00061

6& B min, total 0.0000010 £.00000100 0.00000088 0.0000010 0.0000010 0.0000010 00000100
10812 min, totat 4.0000010 0.00000100 0.00000120 ) 0. 10 0. 10 Q. 100
14816 min. fotat 00000011 0.00000087 0.00000240 0.0000011 0,0000011 0.0000011 800000110
18820 min, totat £.0000010 0 0000084 £.00080110 0. 10 o, 10 . 2.

Site Water
Sample 1 Tolal 0.0000010 X 100 04 100 Q. 1¢ 0.0000010 0.0000010 £.00000100
Sample 2 Total 0.0000010 0.00000100 0.00000050 9. 10 . 10 0, 10 0, 100
Sample 3 Tofal 0.0000010 0,00080100 0.00000100 o, 10 ] 10 0. +] 1400
Elutriate
Sample 1 Dissohved £.0000018 ©,50000100 0.00000038 0. 10 o] 10 @ 1 0. 100
Sample 2 Dissolved 0.0000010 0.00000300 0.00000037 0. 10 0, 14 0.0000010 0 400
Sample 3 Dissoived ©. 1 0. 100 0. 0. 1o 0. 10 0.0000019 0.0000010C
Sample 1 Total 0. o 100 0. 100 [} 10 0. 10 0.0000010 €.00000100
Sample 2