











































































































The amphipod benthic toxicity tests were initiated by the addition of 20 organisms to each
test chamber for a test population of 100 amphipods per sediment treatment. Amphipods were
gently sieved from their native sediment in holding tanks and transfemed to shallow baking dishes.
For each test chamber, five animals were counted and transferred by pipet into each of four smal,
plastic cups. The organisms in each transfer cup were recounted by a second analyst and then
placed in the test chamber by dipping the cup below the water surface of release the amphipods.

Salinity, temperature, DO, and pH were measured in all replicates prior to test initiation, in
at least one replicate per treatment daily, and in all replicates at test termination. Measurements of
total ammonia levels in the overlying water and porewater also continued during testing.

Overlying water ammonia was measured in alt replicates prior to test initiation (Day 0), in at least
one replicate per treatment daily, and in all replicates at test termination (Day 10). Porewater
ammonia was measured on Day 0 and Day 10. Flow rates to each test chamber were calibrated
once at the start on the renewal process. The water-system was tumed on for 15 min twice a
day. Testchambers were renewed for 9 days before testing and continued daity throughout the
10-day test. The following were the acceptable ranges for water quality parameters during the
amphipod fests:

A. abdita R. abronius
Temperature 20°C12°C 14°C12°C
Do >60% saturation >60% saturation
pH 7.810.5 7.840.5
Salinity I0%t2%o 30%ct2%o
Ammonia <30 mg/L <30 mgL
Renewal Rate 2 exchanges/day 2 exchanges/day.

Gentle aeration was provided throughout the test, and the amphipods were not fed during
testing. At the end of the 10-day period, the contents of each chamber were gently sieved
through 0.5-mm mesh, and the number of live, dead, and missing amphipods was recorded on
termination forms. An animal was considered dead if it did not respond to gentle probing. Asa
quality control check, a second observer confirmed surviving organisms on at least 10% of the
termination courts.

Reference toxicant tests with cadmium chiloride were performed concumently with each
species. The reference toxicant tests were 96-h, water-only exposures that were otherwise
conducted following the same procedures as for the static tests with sediment. A. abdita were
exposed to nominal concentrations of 0, 0.25, 0.5, 1, and 2 mg/L cadmium. R. abronius were
exposed to nominal concentrations of 0, 0.5, 1, 2, and 4 mg/L cadmium.

2.5.22 Static Test with Mysidopsis bahia

Upon receipt at the laboratory, M. bahia were placed in 10-gal aquaria and acclimated from
28%. seawater to 30%. with Sequim Bay seawater over a 24-h period. Mysids were received

PORT CHESTER 2.21




and held for 4 days at 20°C+2°C until testing and were fed concentrated brine shrimp nauplii twice
daily prior to testing. Mortality of the M. bahia during holding was less than 1%.

The 10-day static benthic acute toxicity test with M. bahia was performed in 1-L glass
jars. To prepare each test container, 200 mL of clean seawater was placed in each jar. Sediment
was added until water was displaced up to the 400-mL mark, then seawater was added up to the
750-mL mark. Five replicates of each Port Chester composite, Mud Dump Reference Site
sediment, Central Long Island Sound Reference Site, and control sediment (Sequim Bay
sediment) were tested. Static jars were renewed twice dalily for 8 days. At the start of the test
the overlying water ammonia concentrations were all less than 14.5 mg/L

The mysid benthic toxicity test was intiated by the addition of 20 organisms to each test
chamber for a test population of 100 mysids per sediment treatment. Mysids were transferred
from helding tanks to shallow glass dishes. For each test chamber, five animals were counted
and transferred by pipet into each of four small, plastic cups. The animals in each transfer cup
were recounted by a second analyst. The animals were placed in the test chamber by dipping
the cup below the surface of the water to release the mysids.

Salinity, temperature, DO, pH, and total ammonia in overlying water were measured in all
replicates prior to test inttiation, in at least one replicate per treatment daily, and in all replicates at
test terminafion. The total ammonia concentrations in the overlying water were <20 mg/L in each
test chamber. The following were the acceptable ranges for water quality parameters durnng the
M. bahia benthic test:

Temperature 20°C+2°C

DO >40% saturation
pH 7.810.5

Salinity 30%o + 2%o.

Gentie aeration was provided to all test chambers during the test to maintain consistency
in handling DO concentration amoeng test containers. Animals were fed 1-2 mL of brine shrimp
nauplii (<24-h old) in suspension daily. At the end of the 10-day period, the contents of each
chamber were gently sieved through 0.5-mm mesh, and the number of live and dead or missing
mysids was recorded on termination forms. An animal was considered dead ff it did not respond to
gentie prodding. As a quality control check, a second observer confirmed surviving test
organisms on at least 10% of the termination counts.

A 96-h, water-only, reference toxicant test was performed concurrently with the benthic
test to establish the health and expected response of the test organisms. Water quality
conditions were the same as for the SPP test, and animals were fed daily over the 96-h
exposure. M. bahia were exposed to a seawater control plus four concentrations of copper
sultate: 50, 100, 150, and 200 ug/L copper, using three replicates of each concentration.
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2.5.3 Bioaccumulation Testing

The bivalve M. nasuta and the polychaete N. virens were used to evaluate the potential
bicaccumulation of contaminants from dredged material. The bicaccumulation tests were 28-day
flow-through exposures to sediment followed by a 24-h depuration period that allowed the
organisms to void their digestive tracts of sediment. M. nasuta and N, virens were tested in
separate 10-gal flow-through aquaria. Animals were exposed to five replicates of COMP PC,
Mud Dump Reference Site sediment, Central Long Island Reference Site sediment, and native
control sediment. Each chamber contained 25 M. nasuta or 20 N. virens. Water quality
parameters (temperature, DO, pH, and salinity) were measured in all replicates at test initiation, in
at least one replicate per treatment daily, and in all replicates at test termination. Flow rates were
measured daily in all chambers.

Upon receipt at the laboratory, M. nasuta were received damp and held in control
sediment with flowing Sequim Bay seawater at 15°C+2°C until testing and were not fed.
N. virens were placed in holding trays of control sediment with heated Sequim Bay seawater
flowing into the trays. N. virens were received at 17°C and gradually acclimated to 20°Cx2°C.
N. virens were not fed prior 1o testing. Mortality of M. nastta and N. virens during holding was
less than 1%.

The Regional Guidance Manual provides an acceptable temperature range of 13°C+1°C
for M. nasuta; however, laboratory logistics required that M. nasuta share a 15°C flow-through
water supply with A. abronius. This alteration of test temperature was not expected to affect the
outcome of the test; bicaccumulation tests with M. nasuta have been conducted at 15°C+2°C
successfully, After discussion with the USACE-NYD project manager, the following ranges for
water quality parameters were established as acceptable for the M. nasutfa and N. virens tests:

M. nasuta N. virens
Temperature 14°C+2°C 20°C+2°C
DO > 60% saturation > 60% saturation
pH 7.8105 7.8H0.5
Salinity 30%at2%0 30%2%o
Flow Rate 125+10 ml/min 125+10 ml/min.

Aeration was provided to all test chambers to maintain consistency in handling DO
concentrations among test chambers. Water quality, organism behavior (e.g., burrowing activity,
feeding) and organism mortality were recorded daily. Dead organisms were removed daily and at
the end of the 28-day testing period, M. nasuta and N. virens were placed in clean, flowing
seawater for 24 h, after which the tissues were transferred into the appropriate chemistry jars for
metals, and organic compound analyses. All tissue samples were frozen immediately and stored
at less than -20°C until analysis.
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Water-only reference toxicant tests (96-h) were also performed using copper sulfate in six
geometrically increasing concentrations. The exposures were conducted using a test volume of
5 L in static 9.5-L {2.5-gal) aquaria. Three replicates of each concentration were tested, each
containing 10 organisms. Water quality parameters were monitored at the same frequency and
maintained within the same limits as the 28-day test, except that there were no flow rates. The
M. nasuta reference toxicant test was conducted with treatments of 0, 0.25, 0.50, 0.75, 1.0, 1.5
and 2.5 mg/l. copper; the N. virens test was conducted with treatments of 0, 0.05, 0.075,
0.15,0.20, 0.25, and 0.30 mg/L copper.

2.6 Data Analysis and Interpretation Procedures

Statistical analyses were conducted to determine the magnitude and significance of toxicity
and bioaccumulation in test treatments relative to the reference treatment. Each statistical test
was based onh a completely random design that allowed unbiased comparison between
treatments.

2.6.1 Randomization

All water-column and benthic toxicity tests were designed as completely random tests.
Organisms were randomiy allocated to treatments, and treatments were randomly positioned on
water tables. To determine randomization, a random-number table was generated for each test
using the discrete random-number generator in Microsoft Excel spreadsheet software.

2.6.2 Statistical Analysis of Water-Column Tests

Two statistical analyses are presented in the Green Book for the interpretation of SPP
(water-column) tests. The first is a one-sided t-test between survival in control test replicates
and survival in the 100% SPP test replicates. A significant difference indicates acute toxicity in
the 100% SPP treatment. This analyses was performed only when survival in the 100% SPP is
less than the control (0% SPP) survival, and when control survival is >90% for nonlarval tests
and »70% for larval tests. Prior to conducting the t-test, angular transformation (arcsine of the
square root) of the proportion surviving in test replicates was performed to reduce possible
heterogeneity of variance between mean survival of test organisms in the control and in the
100% SPP. The second analysis required by the Green Book is estimation of the medium lethal
concentration (LCs,) or median effective concentration (EC5,). The LCgqy or ECgy values for these
tests were estimated using the fimmed Spearman-Karber method (Finney 1971) and are
expressed in percentage of SPP. The Speamman-Karber estimator is appropriate only if there
was increasing mortality {or effect) with increasing concentration, and if >250% mortality (or effect)
was observed in at least one test concentration when normalized to control survival. If 50%
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mortality {or effect) did not occur in the 100% SPP concentrations for any treatments, then LC,, or
ECs; values were reported as >100% SPP.

2.6.3 Statistical Analysis of Benthic Toxicity Tests

Benthic toxicity of all sediment treatments was compared to a single reference treatment
using Dunnett’s test {Dunnett 1964). The arcsine square root of the proportion of organisms
surviving the test was used to stabilize the within-class variances. As recommended by the
Green Book an experiment-wise error a=0.05 was used. Acute toxicity for the amphipod test
indicates that the test treatment was statistically significant relative to the reference treatment and
had a greater than 20% difference in survival from the reference treatment. Acute toxicity for the
mysid test indicates that the test treatment was statistically significant relative to the reference
treatment and had a greater than 10% difference in survival from the reference treatment.

2.6.4 Statistical Analysis of Bioaccumuiation

The results of the chemical analyses of test organism tissues exposed to the dredged
sediment treatments was statistically compared with those of tissues similarly exposed to the
Mud Dump Reference Site treatment using Dunnett’s test with an experiment-wise error of
0=0.05. The Dunnett’s tests determined whether or not the concentrations of contaminants of
concern in the organisms exposed fo the dredged sediments statistically exceeded those of
organisms exposed to the reference sediment.

Statistical analyses were performed on the dry weight concentrations. When a compound
(metals, pesticides, PCBs, and PAHs) was undetected (indicated by a “Q” flag in the report
tables and a “U” flag in the appendix tables}, one-half the detection limit of a compound was used
in numerical calculations. |f the compound was undetected in all five replicates of a test treatment,
ar if the mean concentration of a compound was greater in tissue samples from the reference
treatment than in tissue samples from the test treatments, no further analysis was necessary. If a
compound was undetected in all five replicates of the reference treatment, a one-sided, one-
sample t-test (1=0.05) was used to determine if the tissue concentrations from organisms
exposed fo dredged sediment treatments were statistically greater than the mean detection limit for
that compound from the reference tissue. Results of background and control tissues were not
statistically compared with the reference.

Magnification factors were calculated for each compound as the dry weight ratio of the
mean tissue concentration from organisms exposed to dredged sediment freatments to the mean
tissue concentration from organisms exposed to the Mud Dump Reference Site sediment. Whole
detection limits were used for non-detects in this calculation.
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2.7 Quality Assurance/Quality Control Procedures

The quality assurance/quality control (QA/QC) procedures for the Port Chester project
were consistent with the Regional Guidance Manual and the Green Book, and were documented
in the Work/Quality Assurance Project Plan, Evaluation of Dredged Matenial Proposed for Ocean
Disposal from Federal Projects in New York, prepared by the MSL and submitted to the USACE-
NYD for this program. This document describes all QA/QC procedures that were followed for
sample collection, sample tracking and storage, and physical/chemical analyses. A member of
Pacific Northwest National Laboratory’s quality engineering staff was present throughout all
phases of this program to observe procedures, review and audit data, and ensure that accepted
protocols were followed. Data accumulation notebooks were assigned to each portion of these
studies and served as records of day-to-day project activities.
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3.0 Results

This section presents results of sample collection and processing, and physical and
chemical analyses conducted on sediment samples collected from the proposed Port Chester
dredging area.

3.1 Sample Collection and Processing

Sediment core and grab samples were collected from the Port Chester project area on
March 8, 1994. The western shore of the project area is in New York and the eastern shore is
in Connecticut. The sediment collected on the eastern shore was generally muddy and
contained leaves and twigs. The sediment collected on the western shore was difficult to
collect with the vibracore sampler. Several core cutters were damaged trying to collect
sediment from this area. A van Veen grab was used to collect sediment representative of the
western shore and was approved by the USACE project manager. Sediment collected with
the van Veen grab was characterized by gravel and stones. This material was also present
on the shore at the commercial facilities; it could have fallen in the water during loading onto
barges, or fallen off barges that may not have been properly secured in transit. During
sampling, oil was noted in the sediment samples, and two samples taken from PC-4 and PC-6
smelled of pesticides. The field crew also noted the presence of an oil sheen on the water
surface at the time that core or grab samples were collected. The presence of oil was reported
to state agencies and the Coast Guard. A site water sample was collected from PC-10.

Table 3.1 lists each sampling station within the Port Chester project area, sampling
coordinates, collection date, length of core required for testing, and length of core actually
collected. All core and grab samples were collected aboard the Gelberman for the
11 Port Chester samples. Seven core samples were collected to a project depth of
-10 ft MLW and overdepths ranging from 0.3 ft to 4 ft. Four stations were collected with a van
Veen grab sampler. Two of these stations were collected to project depth and varying
overdepth lengths whereas the two remaining stations were not.

Upon receipt of the sediment samples at the MSL on March 18, 1994, samples were
prepared for the physical and chemical analyses according to the procedures described in
Section 2. Individual sediment samples were analyzed for grain size, moisture content, and
TOC. One composited sediment sample representing the entire Port Chester project area
(COMP PC} was analyzed for bulk density, specific gravity, metals, chlorinated pesticides,
PCBs, PAHSs, and 1,4-dichlorobenzene. Prior to sample analysis, the USACE-NED and State
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of Connecticut requested the USACE-NYD to analyze the Port Chester sediment samples
according to a different compositing scheme. Table 3.2 lists the stations or samples included in
each of the five USACE-NED chemistry composites (CT COMP). The CT COMP samples

were also analyzed for an extended list of metals, chlorinated pesticides, PCBs, PAHs, and

1,4-dichlorobenzene.

3.2 Physical and Chemical Analyses

3.2.1

Sediment Core Sample Description

Table 3.3 lists physical characteristics of each sediment core sample. Port Chester
sediment samples were generally black or gray-black, siity-clayey material.

TABLE 3.1. Summary of Sediment Sample Data for Port Chester

Mudline
Collection Station Coordinates Core Length Core Length Depth
Station Date Latriude N Longitude W Required (ft) Collected (it} {-MLW ft)
Core Samples
PG 3/8/94 40°59.93'N 73° 33.59'W a5 1.8 8.5
PC-2 3/8/94 40°59.91'N 73° 39.58' W 3.3 1.5 8.7
PC-5 3/8/94 40° 53.84'N 73°39.56' W 3.0 2.75 9.0
PC-8 3/8/94 40° 59.64' N 73°39.59'W 1.0 1.0 11.0
PC-9 3/8/94 40° 59.62' N 73°39.58'W 3.3 2.6 8.7
PC-10(} 3/8/94 40°59.65'N 73°39.53'W 4.5 5.0 7.5
PC-11 3/8/94 40°59.51'N 73°39.45' W 4.0 6.0 8.0
Grab Samples
PC-3 3/8/94 40° 59.08'N 73°35.58'W 3.3 1.25 8.7
PC-4 3/8/94 40° 53.81'N T3° 30.58' W 2.9 1.7 9.1
PC-6 3/8/94 40°59.79'N 73°39.58'W 2.5 1.8 9.5
PC-7 3/8/94 40°59.77'N 73°39.99' W 5.0 1.75 7.0
MDRS®) 3/13/94  40°2019'N 73°52.20'W ---{t) - 67
MDRS 3/13/94  40°20.21'N T¥R 5219 W 65
MDRS 3/13/94  40°20.22'N 73°52.19'W - -66
MDRS 3/13/94 40°20.22'N 73 52.19'W -- - 66
MDRS 3/113/94 40°20.21'N 73°52.23' W 65
MDRS 3/13/94  40° 20.21'N 737652 23'W 64
MDAS 3M13/94  40°2022'N 73° 62.23' W 66
MDRS 3/13/94 40°2021'N 73 5224'W - 66
MDRS 3/13/94 NRd) NR - 66
MDRS 3/13/94 NA NR - - 66
MDRS 3/13/94 NA NR - NR
MDRS 3/13/94 NR NR NR
CLiISte) 3/7/94 NR NR - - NR

{a) Site water samples collected at this station,

{b) MDRS Mud Dump Reference Site.

{c) --- Not applicable.

(d} NRA Data not recorded during sample collection.
(e) CLIS Central Long island Sound Reference Site.
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TABLE 3.2. Sediment Compositing Scheme for USACE-NED Chemistry Composites

Station CT Comp
PC-1 CT COMP PC-I
PC-2

PC-3

PC-4 CT COMP PC-Il
PC-6

PC-5 ' CT COMP PC-Ii
PC-7

PC-8 CT COMP PC-IV
PC-9

PC-10

PC-11 CT COMP PC-V

3.2.2 Grain Size, Percentage of Moisture, Bulk Density, and Specific
Gravity

Table 3.4 shows the results of the analysis of Port Chester sediment samples for grain size
percentage of moisture, and TOC. A quality control sample summary and associated quality
control data for grain size and TOC measurements are provided in Appendix A. The upriver
Port Chester samples PC-1, PC-2, PC-3, PC-4, PC-6 and PC-7, sediments were
predominantly coarse-grained. Port Chester samples PC-5, PC-8, PC-3, PC-10, and PC-11,
were predominately fine-grained: percentages of sand ranged from 21% to 34%; silt ranged
from 34% to 48%; and clay ranged from 20% to 33%. The Mud Dump Reference Site
sediment was composed of 98% sand and the Central Long island Sound Reference Site
sediment was 60% silt and 34% clay. The total percentage of solids ranged from 30% to
96%. Bulk density was analyzed on COMP PC. The results were reported in wet weight

and dry weight with values of 100 Ib/cu ft and 58 Ib/cu ft respectively. The specific gravity
value for COMP PC was 2.489.

3.2.3 Total Organic Carbon

The upriver Port Chester sediments PC-1 through PC-4 had <1.51% TOC (Table 3.4) in
Stations PC-5 through PC-11 had percentages of TOC ranging from 5.34% to 6.89%, which
are higher than both that of the Mud Dump Reference sediment (0.01%) and of the Central
Long Island Sound Reference sediment (1.64%).
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TABLE 3.3. Port Chester Sediment Core Descriptions

Depth Below Mudline {-ft MLW)

Project
Station Core Top Core B_c_;tlom Depthla)

Description of Observations

PC-1

PC-2

PC-3

PC-4

PC-5

PC-6

PC-7

PC-8

PC-9

PC-10

PC-11

B.5

8.7

8.7

8.1

8.0

9.5

7.0

8.7

7.5

8.0

{a} Project depth of 10 ft plus 2 ft overdepth,

10.3

10.2

9.95

10.8

11.75

B.75

12.0

12.0

4.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

Black sand and gravel at top of core; remaining core
black silty sand.

Black, siippery, silty material at top of core; btack
sandy gravel in middie section of core; remaining
core had a layer of gray sitty clay followed by a layer
of slippery, black silty/clayey material.

All btack pea-size gravel.
All black gravel and stone.
All uniform black silty material.

All black gravel bound together with black sand.
Some rocks, mussels, and shells interspersed
through the core.

All rocks, leaves, shells bound together with black
silty materal.

All uniform black silty material; high water content,
almast liquid.

All uniform black siity material.

All uniformn slippery, black, silty/clayey material with a
band at -8.5 ft to -10.0 ft MLW where rocks and
shells were mixed in with black material.

Few rocks and mussel shells on top surlace of core.
From mudline to -11 ft MLW all uniform slippery,
black, silty/clayey material; remaining of core was a
band of grayish silty clay followed by band of black
slippery material.
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TABLE 3.4. Results of Analysis of Port Chester Sediment Samples for Grain Size and
Percentage of Moisture

Total Percent (dry weight) Percent
Sand Sift Total

Sediment Gravel 62.4- 3.9- Clay Percent Organic

Treatment >2000um 2000 um 624 pm <3.9pum Moisture Carbon
PC-1 14 82 2 2 18 0.23
PC-2 17 62 18 3 20 1.09
PC-3 93 1 5 1 26 0.24
PC-4 99 0 1 0 4 1.51
PC-5 1 34 42 23 63 5.34

PC-6 55 37 5 3 20 ND(a)
PC-7 80 11 5 4 33 6.78
PC-8 2 22 48 28 70 6.07
PC-9 0 21 47 32 69 6.35
PC-10 13 33 34 20 54 6.18
PC-11 1 22 44 33 87 6.99
Mud Dump Reference 1 98 0 1 16 0.01
Central Long Island Sound 0 6 60 34 52 1.64

{a) ND No data.

3.2.4 Metals

Table 3.5 shows the results of the analysis of COMP PC, the five CT COMPs, the
Mud Dump Reference Site, and the Central Long Island Sound Reference Site sediment
samples for metals. The initial analysis of metals in sediment resulted in low spike recoveries
for Ag. It was determined that sodium chloride in marine sediments caused an interference
during ICP-MS analysis. The sediment digestion was repeated on the Port Chester samples
with the addition of aqua regia to the procedure. This step alleviated the sodium chloride
interference problem and improved spike recovery. The results of the Ag reanalysis are-
presented in Table 3.5. A quality control summary and quality control data associated with the
metals, including the reanalysis of sediment samples for Ag, are provided in Appendix A.

Levels of all nine metals in COMP PC exceeded those found in the Mud Dump
Reference Site sediment. Concentrations of Ag, As, Cr, Cu, Ni, Pb, and Zn were an order of
magnitude higher in COMP PC than in the reference sediment. Mercury levels were two
orders of magnitude greater in COMP PC than in the reference site sediment; Cd levels were
eight orders of magnitude greater in COMP PC than in the reference site sediment.

Concentrations of eight metals in CT COMPs PC-Ill, PC-IV, and PC-V exceeded
those found in the Central Long Island Sound Reference Site sediment. Levels of seven
metals in CT COMPs PC-I and PC-Il were lower than those found in the Central Long Island
Sound Reference Site sediment.
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TABLE 3.5. Results of Analysis of Port Chester Sediment Samples for Metals

Sediment Metals {mg/kg dry weight}

Treetmant Agla) As Cd Cr Cu Hg Ni Pb Zn Be® Sbb)  Seb) THP)
COMP PC 3.45 B.58 72.8 901 183 1.29 65.9 307 431 NA NA NA NA
CT COMP PC-I 0.342 3.44 1.47 16.7 25.2 0.099 12.3 3a.5 58,6 0.291J 0283 0.21 0.071
CT COMP PC-I 0.2862 2.40 0.748 108 127 0.087 11.8 246 756 0.236J 0,196 0.21 0.094
CT COMP PC-Ill 2.54 10.4 19.8 90.0 158 0.170 42,9 292 386 0.643 1.31 1.3  0.415
CT COMP PC-V 5.25 12.3 45.8 148 250 2.20 88.5 404 633 0.913 2.33 0.91 0.572
CT COMP PC-V 9.06 16.3 227 188 334 4,79 189 413 967 1.14 2.84 0.90 0.582
Mud Dump Reference () 0.062 5.64 0.085 100 1.80 0.006 3.10 6.50 141 NA NA NA NA
Central Long Island Sound(® 0.689  7.01 0.523 583 46.0 0202 272 43.0 116 NA NA NA NA

{(a) Ag analyzed by Aque Ragia.

{b) Selected matals wars analyzed only for the USACE-NED Composites.

{c¢) MDRS - Mud Dump Reference Site.
{d) CLIS - Central Long Island Sound Reference Site.




3.2.5 Chlorinated Pesticides

Table 3.6 shows the results of the analysis of COMP PC, the five CT COMPs, the
Mud Dump Reference Site, and the Central Long Island Sound Reference Site sediments for
chlorinated pesticides. A quality control sample summary and associated quality control data
are provided in Appendix A.

The COMP PC sediment contained concentrations of pesticides at concentrations
elevated over those found in the Mud Dump Reference site sediment. The dominant
pesticides found in COMP PC were the DDT family of compounds (167 pg/kg total DDTs),
followed by dieldrin, a-chlordane, and frans-nonachlor. Endosulfan | and 2,4-DDE coeluted in
the primary GC analysis of these samples, but examination of the confirmatory analysis using
a second GC column revealed that neither compound was detected. The value shown is the
detection limit for 2,4-DDE. Pesticides were undetected or detected at concentrations near or
below the target detection limit (1.0 pg/kg) in sediment from the Mud Dump Reference Site.

Concentrations of pesticides were generally higher in the sediments from CT COMPs
PC-Il, PC-IV, and PC-V relative to those found in the Central Long Island Sound Retference
Site sediment. The dominant pesticides found in the five CT COMPs were generally the
same as found in COMP PC sediment. Pesticides were either undetected or detected at
concentrations near or below the target detection limit (1.0 ng/kg) in sediment from the Central
Long Island Sound Reference Site.

3.2.6 PCBs

Table 3.7 shows the results of the analysis of COMP PC, the five CT COMPs, the
Mud Dump Reference Site, and the Central Long Island Sound Reference Site sediment for
PCBs. A quality control sample summary and associated quality control data are provided in
Appendix A.

All of the 22 PCB congeners analyzed were detected in COMP PC sediment, with
only two congeners (PCB 8 and PCB 18) found at a concentration below the detection limit.
The total PCB concentration calculated tor COMP PC was 1060 pg/kg, about two orders of
magnitude higher than in reference site sediment. PCBs were either undetected or detected at
concentrations near or below the target detection limit (1.0 ug/kg) in Mud Dump Reference Site
sediment.

Concentrations of the 22 PCB congeners in CT COMPs PC-l and PC-Il were
generally undetected or detected at concentrations near or below the target detection limit. All

of the 22 PCB congeners analyzed were detected in CT COMPs PC-lll, PC-IV, and PC-V
sediment and at concentrations higher than those in the Central Long Island Sound Reference
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TABLE 3.6. Results of Analysis of Port Chester Sediment for Chlorinated Pesticides

COMP CT COMP CTCOMP CTCOMP CTCOMP CTCOMP Mud Dump Central Long

Treatment PC PC-I PC-l PC-HI PC-IV PC-V Reference Island Sound
24-DDD 21.2 1.41 0.3 9.60 ans 24.9 Dia) 0.01 J(© 1.14U
2,4-DDT 3.64 050U 047U 0.84U 1.50U 159U 0.60U 1.07 U
4,4-DDD 118 3.92 1.26 35.1 122 272U 0.06 J 057 J
4.4-DDE 21.9 2.01 1.00J 129 25.8 825D 0.01J 1.04J
44-DDT 1.21J 0372 0.31J 3.60J 3.30J 908U 345U 0534
Total DDT(® 167 8.62 4,34 62.7 188 116 2.91 4.65
Aldrin 095U 048U 045U 0.80U 1.44U 1.53U 0.58 U 1.02U
a-Chlordane 18.7 1.65 059J 119 33.4 7.94D 0.01J 1.49U
Dieldrin 19.7 1.39 0.52J 8.90 36.4 9.46 D 0.21.J 0.78 J
Endosulfan | /2,4-DDE® 259U 1.31U 1.23U 221U 3.94U 418U 1.59U 280U
Endosulfan N 193U 098U 0584J 2.81 284U 214D 0.05J 203U
Endosuifan Sulfate 1.83U 0484 087U 3.45 16.1 254D 1.12U 1.98 U
Endrin(e) NA 1.78 U 167U 299U 534U 567U NA a.s0u
Endrin Aldehydete) NA 106U 099U 179U 319U 3.39U NA 227U
Heptachior 2120 107U 101 0 181U 22Uy pesJ D 130U 230U
Heptachlor epoxide 118U 0234 0064 1.00U 1.97 190U 072U 1.27U
a-BHC(8) NA oe6U 0B2U 111U 199U 0.22 J,D NA 1.42U
(3-BHCt=) NA posU 092U 165U 294U a1z2u NA 2.09U
5-BHC(e} NA 085U 083U 1.50 U 267U 284U NA 1.90U
Lindane(e NA 078U 073U 1.31 U 233U 0.75 J.D NA 0.89 J
Methoxychlorie) NA 1.11U 1.04 U 187U 334U 355U NA 2.38U
Toxaphenele) NA 337U 316U 567U 101U 107 U NA 721U
trans-Nonachlor B8.59 0934 0.41 4 6.36 18.5 328D 0.00. 219U

{a) D Dilution required; results in higher detection limit,

(b) U Undetected at or above given concentration.

(c) J Concentration estimated; analyle detected below method detection limt.

(d} Endosulfaniand 2,4'-DDE coelute.

{e} Analyle required only in samples designated for Central Long Island Disposal Testing Site.

{f) Sum of 2,4-DDD, 2,4'-DDE, 2,4-DDT, 4,4-DDD, 4,4-DDE, and 4,4'-DDT,; one-half of the detection limit used in
summation when analyte was undetected.

Site sediment. PCBs were either undetected or detected at concentrations near or below the
target detection limit (1.0 pg/kg) in Central Long Island Sound Reference Site sediment.

3.2.7 PAHs and 1,4-Dichlorobenzene

Table 3.8 shows the results of the analysis of COMP PC, the five CT COMPs, the
Mud Dump Reference Site, and the Central Long Island Sound Reference Site sediment for
PAHs. A quality control sample summary and associated quality control data are provided in
Appendix A.
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TABLE 3.7. Results of Analysis of Port Chester Sediment for PCBs

Concentrmtion in ugkg dry weight
COMP CTCOMP CTCOMP CT COMP CTCOMP CT COMP MudDump Central Long

Treatment PC PC-I PCHI PC-Il PC-IV PC-¥  Reference Island Sound
PCB8 115 4@ 0.51 4 0254 1224 4044 198 J,0b) 291 U  139J
PCB 18 2914 153U 143U 151J 7.26 31140 185U 326U
PCB 28 4.51 1.00U 094U 1.93 8.12 372 D 121U 2134
PCB 44 13.4 0.61J 033J 540 19.9 179 D 022 J 0.53J
PCB 49 8.07 038 J 0184 299 11.3 110 D 0.04 J 0.40 ¢
PCB 52 28.4 0.98 1.26 8.36 40.6 433 D 0.06 J 017 J
PCB 66 68.9 2.05 076 157 66.2 223 D 0.04J 1.57 J
PCB 87 25.9 0.73 029J 5.59 22.0 446 D 0.05J 0.18 J
PCB 101 67.7 1.82 088 162 79.7 819 D 0.04 J 1.12
PCB 105 209 0.40 0.25 3.86 13.4 309 D 0.03J 0.19J
PCB 118 53.0 1.36 0594 11.3 422 g28 D 0.02 J 0.89J
PCB 128 8.67 0.55J 0344 376 10.6 160 D 092U 0.65 J
PCB 138 63.5 2.07 089 193 70.9 92.9 0.07 J 1.45
PCB 153 46.1 1.43 J 060J 115 455 702 D 0.03 4 1.51 4
PCB 170 21.4 1.01 1.11 6.33 21.0 148 D 097U 1.08 J
PCB 180 358 1.12 0.56 9.67 37.0 417 D 065U 0.59 J
PCB 183 4.60 027 J 009J 198 6.07 9.64 D 072U 0.07 J
PCB 184 2,37 0.14 J 006.J 063 5.56 6.21 0.01J 0.20 J
PCB 187 17.5 045U 042U 5.583 18.0 953 D 0.014J 0.67 J
PCB 195 6.32 0.14 J 0104 1114 5.09 573 D 083U 0.14 J
PCB 206 9.56 0.18 J 010J 2.16 12.2 120 D 126 U 0.66 J
PCB 209 21.2 0.30J 0294 257 8.21 6.80 D 079U 0.94 J
Total PCBI(d) 1060 35.1 20.7 277 1110 1260 13.4 36.3

{a) J Concentration estimated; analyte detected below method detection limit,

(b) D Dilution required; results in higher detection limit.

(c) U Undetected at or above given concentration.

{d} Total PCB = 2.0 {x), where x = sum of ail PCB congeners detected; one-half of the deteclion fimit used in
summation when analyte was undetected.

All 16 PAHs analyzed were detected in COMP PC sediment. Low-molecular-weight
PAH (LPAH) made up approximately 20% of the total PAH concentration, whereas high-
molecular-weight PAH (HPAH) made up 80% of the total. The COMP PC PAH levels ranged
from 1 to 3 orders of magnitude higher than those found in the reference site sediments.
Concentrations of PAH compounds in Mud Dump Reference Site sediment were either
undetected or detected at concentrations below the target detection limit (0.01 ug/kg). The
COMP PC concentration of 1,4-dichlorobenzene was two orders of magnitude higher than that
in the Mud Dump Reference Site sediment samples.
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All 23 PAHs analyzed were detected in the five CT COMPs. CT COMPs PC-},
PC-Il, PC-lll, and PC-IV had concentrations of LPAH compounds that made up approximately
20% of the total PAH concentration and HPAH compounds that made up approximately 80%
of the total PAH concentration. CT COMP PC-V had 43% LPAH compounds and 57% HPAH
compounds. The concentrations of PAH compounds in the CT COMPs PC-I, PC-II, and
PC-Ill were < six times higher than those found in the Central Long Island Sound Reference
Site sediment. Concentrations of PAH compounds in Central Long Island Sound Reference
Site sediment ranged from 214 pg/kg (LPAH) to 1310 ng/kg (HPAH). All five CT COMPs had
detected concentrations of 1,4-dichiorobenzene that were higher than those found in the
Central Long Island Sound Reference Site sediment.

In addition to the list of PAH analytes required for analysis in the Regional Guidance
Manual, hydrocarbon fingerprint characterization of the Port Chester sediment composite was
accomplished using a tiered analytical approach. This fingerprinting characterization was done
because of the visible oil sheen present on the water and in the sediment at the time of
collection. As the first tier analysis, COMP PC was evaluated by gas chromatography with
flame ionization detection (FID) to determine total petroleum hydrocarbon levels and to obtain
a qualitative chromatographic representation of potential product type(s) present in the
samples. As a second tier analysis, individual petroleum-specific PAH were measured using
GC/MS for more detailed information used for petroleum source identification.

High resolution GC/FID analysis is a useful means for measuring total petroleum
hydrocarbon {(TPH), for making pretiminary determinations about product type, and for
evaluating weathering state of products in environmental samples. Figure 3.1 is the GC
chromatogram for COMP PC. Based on a comparison of this chromatogram with those of
petroleum product standards, the GC trace suggests that the Port Chester sediment sample
appears to be contaminated with a petroleum product in the iubricating oil/fuel oil range. The
product in the sample appears to be heavily degraded.

GC/MS analysis of PAH can confirm product identification and source allocation,
because the PAH compounds are substantialty more resistant to weathering and degradation
and therefore retain the characteristic chemical pattem of the product in the samples than the
aliphatic compounds measured by GC/FID. In this analysis, samples are monitored for the
parent {unsubstituted) PAH compounds as well as for their alkylated homologs. This
extended list of PAH compounds and concentrations in pg/kg dry weight is shown in
Table 3.9. The distribution of parent PAH compounds and their alkyl homologs in COMP PC
are presented graphically in Figure 3.2. This PAH distribution was matched against distribution
graphs from Battelle's Standard Oil Library to identify the source of the PAH input to the
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TABLE 3.8. Results of Analysis of Port Chester Sediment for PAHs and
1,4-Dichlorobenzene

Concentration in ug/kg dry weight

COMP CT COMP CT COMP CT COMP CT COMP CT COMP Mud Dump Central Long
Treatment PC PC-I PC-It PC-I PC-IV PC-V Reference Island Sound
naphthalene 237 7.99 591 J{a) 55,8 320 326 1.13 J 216
1-methylnaphthalene NAD) 11.9 3.72J 280 94.3 264 NA 6.26 J
2-methylnaphthalene NA 18.8 515J 633 189 530 NA 111 J
biphenyl 609 3854 1554 159 68.6 104 6.94 U 377 J
2,6-dimethylnaphthalene NA 151 4 2324 89.0 237 472 NA 2424
acenaphthylene 144 10.6 5.62 57.3 252 123 6.61 U 29.0
acenaphthene 816 567J 135 523 1410 197 8.55 U 4,03 J
fluorene 214 11.4 11.9 71.6 271 347 711 U 8.62 J
phenanthrene 986 80.4 130.2 558 1330 1320 0.720 J 79.6
anthracene 752 26.2 229 227 1280 514 696 U 29.2
1-methylphenanthrene  NA 24.3 14.8 103 369 638 NA, 18.8
TOTAL LPAH(9) 3,210 216 218 1,320 5,820 4,830 20.0 214
fluoranthene 4260 181 256 1460 7340 1550 0.528J 193
pyrene 3220 169 215 1290 5400 1360 0.554J 205
benzo{alanthracene 809 71.0 91.0 530 1320 422 0.621J 62.8
chrysene 996 97.3 120 648 1520 600 942 U 115
benzo[bifluoranthene 1170 113 139 839 1680 565 04994 175
benzo[k)luoranthene 372 40.3 53.1 280 606 201 542 U 62.5
benzole]pyrene NA 56.5 £68.6 439 846 302 NA, 97.3
benzo[a]pyrene 712 70.5 51.0 534 1040 327 6.58 U 120
perylene NA 209 22.4 147 297 186 NA 39.1
indeno[1,2,3-cd]pyrene 143 53.8 66.8 478 231 106 568 U 100
dibenzo[a,hlanthracene 180 13.0 16.5 119 293 138 577 U 211
benzo[g,h.i]perylene 729 51.0 60.3 440 1170 565 477 U 94.2

TOTAL HPAHd 12,600 937 1,100 7,21¢ 21,700 6,320 22.5 1,310
TOTAL PAH(d) 15,800 1,150 1,320 8,530 27,500 11,200 42.4 1,520

1,4-Dichlorobenzene 76.0 3.92 2.48 19.1 127 44.7 0.79 Uit 1,401

{a) J Concentration estimated; analyle detected below the method detection limit.
(b} NA Not applicable; USACE-NYD sample not analyzed for extended list of PAHSs.
(c} U Undetected at or above given concentration.

(d} One-half detection limit used in summation for undetected values.

sediment sample. The Standard Qil Library contains PAH distributions prepared from
analyses of a number of control oil products; examples of typical PAH distributions for various
oil products are shown in Figure 3.3.
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Figure 3.1. GC/FID Trace Showing Total Petroleum Hydrocarbons in COMP PC
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TABLE 3.8. Extended List of PAH Compounds Analyzed in COMP PC

Concentrafion

PAH list ng/kg dry weight
naphthalene 237
C1-naphthalenes 227
C2-naphthalenes 853
C3-naphthalenes 2410
C4-naphthalenes 3340
bipheny| 60.7
acenaphthylene 144
acenaphthene 816
fluorene 214
C1-fluorenes 544
C2-fluorenes 1460
C3-fluorenes 2490
anthracene 752
phenanthrene 986
C1-phenanthrenes/anthracenes 1670
C2-phenanthrenes/anthracenes 2870
C3-phenanthrenes/anthracenes 2780
C4-phenanthrenes/anthracenes 2030
dibenzothiophene 197
C1-dibenzothiophene 593
C2-dibenzothiophene 1230
C3-dibenzothiophene 1401
fluoranthene 4260
pyrene 3220
C1-fluoranthenes/pyrenes 2200
benzo[a]anthracene 810
chrysene 996
C1-chrysene 719
C2-chrysene 806
C3-chrysene 470
C4-chrysene ND(a)
benzo[blfluoranthene 1170
benzo[K]fluoranthene 372
benzolajpyrene 712
indeno[1,2,3-¢,d]pyrene 143
dibenzofa,hjanthracene 180
benzo[g,h,ijperylene 729

{a) ND Not detected above the method detection limit.
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FIGURE 3.2. Distribution of Unsubstituted PAH Compounds and their Alkylated Homologs in
COMP PC. (N: naphthalene; N1: C1-naphthalenes; N2: C2-naphthaienes;
N3: C3-naphthalenes; N4: C4-naphthalenes; AY: acenaphthylene;

AN: acenaphthene; F: fluorene; F1: C1-fluorenes; F2: C2-flucrenes;

F3: C3-fluorenes; A: anthracene; P: phenanthrene;

P1: C1-phenanthrenes/anthracenes; P2; C2-phenanthrenes/anihracenes;

P3: C3-phenanthrenes/anthracenes; P4: C4-phenanthrenes/anthracenes;

D: dibenzothiophene; D1: C1-dibenzothiophenes; D2: C2-dibenzothiophenes;
D3: C3-dibenzothiophenes; FL: fluoranthene; PY: pyrene;

FP1: Ct-fluoranthenss/pyrenes; BA: benzolajanthracene; C: chrysene;

C1: C1-chrysenes; C2: C2-chrysenes; C3: C3-chrysenes; C4: C4-chrysenes;
BB: benzo[blfluoranthene; BK: benzoikliluoranthene; BAP: benzofa]pyrene;
[P: indenof1,2,3-cd]pyrene; DA: dibenzo[a,h,Janthracene;

BP: benzo[g,h,i]perylene.}
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Qualitatively, the distribution of PAHs suggests that COMP PC contains a mixture of
hydrocarbons. The PAH distribution between naphthalene and dibenzothiophene resembles
that of marine diesel fuel or a lubricating oil where the alkylated homologs of parent PAHs
increase in concentration with level of alkylation (C1 thru C4). The presence of 4- and 5-ring
PAHs also suggest inputs of coal tar or creosote material to the Port Chester sediment.

3.3 Site Water and Elutriate Analyses

Metals, chlorinated pesticides, and PCBs were analyzed in dredging site water
collected from Port Chester and in elutriate samples prepared from clean seawater (Sequim
Bay) and the Port Chester sediment composite. Sequim Bay seawater was used in place of
dredging site water to maintain consistency in salinity among the dredging projects. Mud
Dump Site water and Sequim Bay control water were also analyzed. All water and elutriate
samples were analyzed in triplicate. Mean results of the tripiicate analyses are presented and
discussed in the following sections. Complete results of site water and elutriate samples, and
guality control summary and associated quality control data are provided in Appendix B.

3.3.1 Metals

Results of analysis of Sequim Bay control water, Mud Dump Site water, Port Chester
site water, and Port Chester sediment elutriates are shown in Table 3.10. Concentrations of
Cd, Cr, and Zn were similar between the control water and Mud Dump Site water, whereas
concentrations of Ag, Cu, Hg, Ni, and Ph were at least twice as high in the Mud Dump Site
water than in the control. In particular, Hg and Pb were about an order of magnitude higher in
the Mud Dump Site than in the control water.

Port Chester Site water had elevated levels of all metals measured when compared
with Mud Dump Site Water. Concentrations of Hg, Ni, and Zn were only slightly elevated,
whereas concentrations of Ag, Cd, Cr, Cu, and Pb were at least twice as high in Port Chester
site water than in Mud Dump Site water. Port Chester elutriate concentrations for metals were
generally more similar to those found in the Mud Dump Site water than to those in the Port
Chester site water. Concentrations of all metals, with the exception of Cd and Ni, were lower
in the Port Chester elutriate than in the Port Chester site water.

3.3.2 Chlorinated Pesticides and PCBs

Results of analysis of Sequim Bay control water, Mud Dump Site water, Port Chester
site water, and Port Chester elutriate are shown in Table 3.11. With few exceptions,
pesticides and PCB congeners were not detected in any of the samples. Traces of 4,4'-DDD,
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TABLE 3.10. Results of Analysis of Port Chester Site Water and Elutriate for Metals

Concentration in na/l (a)

Control Mud Dump Port Chester Port Chester

Analyte Water Site Water Site Water Elutriate
Ag 0.0035 Qib) 0.0223 0.0860 0.0200
Cd 0.0557 0.0603 0.340 0.530

Cr 0.180 0.27 1.79 0.727

Cu 0.471 2.06 8.28 1.63

Hg 0.0003 0.0096 0.0249 0.0227

Ni 0.469 1.27 2.39 3.54

Pb 0.0430 0.931 101 1.73

Zn 920 10.3 23.8 6.94

{a) Value shown is the mean of triplicate analyses; one-half the detection limit used when analyte was
undetected.
(b} Q undetected at or above twice the given concentration.

4,4'-DDE, 4,4'-DDT, a-chiordane, and dieldrin were found in Port Chester site water samples
above the detection limits for these compounds. Concentrations of pesticides in the Port
Chester elutriate samples were elevated by a factor of 50 for 4,4'-DDD, and by a factor of 10
to 15 times for 4,4’-DDE, dieldrin and a-chlordane. Only PCB 28 was detected above the
detection limit in Port Chester site water samples. Nineteen PCB congeners were detected in
the Port Chester elutriate samples at concentrations ranging from 1.3 to 84.6 times above
those found in the Port Chester site water and the control and Mud Dump site water.

3.4 Water-Column Toxicity Testing

Water-column tests were performed on four concentrations of an SPP preparation
made from the Port Chester composite. SPP tests were conducted with the silverside,
M. beryllina, the mysid, M. bahia, and larvae of the bivalve M. galloprovincialis. This section
discusses the resuits of all water-column and reference toxicant testing. Complete test results,
water quality measurements, and the results of the reference toxicant tests are presented in
Appendix C. Throughout this section, the term “significant difference" is used to express
statistically significant differences only. Tests for statistical significance between test and
reference treatments were performed foliowing methods outlined in Section 2.6.
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TABLE 3.11. Results of Analysis of Port Chester Site Water and Elutriate for Chlorinated
Pesticides and PCBs

Concentration in ng/l@

Control Mud Dump Port Chester Pon Chester
Analyte Water Site Water Site Water Elutriate
2,4-DDD 039 Qb 038 Q 038 Q 040 Q
2.4-DDT 040 Q 0.39 Q 039 Q 16.5
4,4-DDD 057 Q 056 Q 1.85 8.09
4,4-DDE 049 Q 047 Q 0.68 11.8
4,4-DDT 049 Q 048 Q 1.08 55.3
Total DDT{(<) 2.76 2.69 4.74 91.2
Aldrin 036 G 036 G 036 Q 141
a-Chlordane 046 Q 045 Q 1.83 15.8
Dieldrin 048 Q 047 Q 1.64 0.54 G
Endosulfan 1/2,4-DDE 042 Q 041 Q 041 G 5.03
Endosulfan Il 551 G 538 Q 4.1 046 G
Endosulfan sulfate 4.03 G 394 G 3894 Q 545
Heptachlor 1.02 032 Q 032 Q 14.3
Heptachlor epoxide 042 Q 041 Q@ 041 Q 035 Q
trans-Nonachlor 047 G 046 Q 046 Q 046 Q
PCB 8 043 G 042 G 042 Q 047 G
PCB 18 052 Q 051 Q@ 051 Q 058 Q
PCB 28 059 Q 057 Q 3.3 6.03
PCB 44 0.60 Q 059 Q 059 Q 15.5
PCB 49 051 Q 050 Q 0.50 Q 8.83
PCB 52 060 Q 059 Q 059 Q KN
PCB 66 047 G 046 G 046 Q 14.4
PCB 87 053 Q 051 Q 0.69 29.6
PCB 101 053 Q 052 Q 052 Q 88.0
PCB 105 063 Q 062 Q 062 Q 3.6
PCB 118 050 Q@ 049 Q 049 Q 59.5
PCB 128 056 Q 055 Q@ 055 Q 1.4
PCB 138 067 Q 066 G 0.66 73.0
PCB 153 064 Q 063 Q 0.74 47.5
PCB 170 0.19 056 Q 056 Q 16.4
PCB 180 050 Q 049 - Q 049 Q 33.5
PCB 183 052 Q 051 Q 051 Q 6.50
PCB 184 0.49 051 G 051 G 057 G
PCB 187 049 Q 048 G 048 Q 220
PCB 195 057 G 055 Q 055 Q 3.83
PCB 206 055 G 054 G 054 Q 8.08
PCB 209 061 Q 0.60 Q 060 Q 1.54
Total PCBi{d) 23.4 23.7 29.8 1020

{a} Value shown is the mean of triplicate analyses; one-half the detection limit used when analyte was
undetected.

() Q undetected at or above twice the given concentration.

{(c) Total DDT is the sum of 4,4-DDT, 4,4'-DDE, 4,4-DDD, 2,4-DDT, 2,4-DDE, and 2,4-DDD; one-half of the
detection limit was used in summation when analyte was not detected.

(dy Total PCBs = 2(x), where x is the sum of all PCB congeners detected; one-haif of the detection limit used in
summation when an analyte was undetected.
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3.41 Menidia beryllina Water-Column Toxicity Test

Results of the M. beryliina water-column toxicity test are summarized in Table 3.12.
Complete test results as well as water quality data are presented in Appendix C, Tables C.1
through C.4. Control survival was 100%, validating this test. Survival in the 100% SPP
preparation was 26% and was significantly lower than in the controls. The M. beryllina LC,

of the Port Chester composite was 75.1% SPP.

Water quality parameters were within acceptable ranges throughout testing, except for
one pH measurement above the acceptable range. Ammonia concentrations in the 100% SPP
preparation reached 15.6 mg/L. The copper reference toxicant test produced an LG of 98.1
ug/L Cu, which is within the control limits established at the MSL (71pg/L to 136 ug/L Cu).

3.4.2 Mysidopsis bahia Water-Column Toxicity Test

Results of the M. bahia water-column toxicity test are summarized in Table 3.12.
Complete test results, as well as water quality data are presented in Appendix C, Tables C.5
through C.8. This test was validated by a control survival of 98%. Survival in the
100% SPP preparation was 58% and was significantly lower than the controls. The LCy, was
greater than 100% SPP.

All water quality parameters were within acceptable ranges throughout the test, with
the exception of pH, which rose to 8.33 and 8.39 in the 50% and 100% treatments,

TABLE 3.12. Summary of Water-Colurnn Toxicity Tests Performed with Port Chester

Sediment
Percentage of Percentage of 0% and 100%
Survival in Survival in Significantly
Test Organism 0% SPP 100% SPP Different LCsq (%SPP)
Menidia beryllina 100 26 Yes 75.1
Mysidopsis bahia 98 58 Yes >100
Mytilus galloprovincialis 99 84 Yes >100
{Survival)
Mytilus galloprovincialis 99 0 Yes 53.7(2)

(Normal development)

{a) Median effective concentration (ECs) based on normal development to the D-cell,
prodissoconch stage.
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respectively. The ammonia concentration at test termination in the 100% SPP preparation
was 15.6 mg/L. An LC,, could not be calculated for the copper reference toxicant test,

because there was not a greater than 50% reduction in mortality.
3.4.3 Mytilus galloprovincialis Water-Column Toxicity Test

Results of the M. galfoprovincialis water-column toxicity test are summarized in
Table 3.12. Complete test results and water quality data are presented in Appendix C,
Tables C.9 through C.12. This test was validated by 99% survival and 99% normal
development in the controls. Survival was 84% in the 100% SPP preparation and was
significantly lower than the controls. The LC;, was >100% SPP. Normal development,
considered a more sensitive indicator of toxicity, was also significantly reduced in the 100%
SPP, with 0% normal prodissoconch in this treatment. The ECg, was 53.7% SPP.

All water quality parameters were within acceptable ranges throughout the test. The
ammonia concentration in the 100% SPP preparation was 7.9 mg/L. The copper reference
toxicant test revealed an LC;, of 45.6 ng/L Cu and an EC;,, of 6.5 pg/L Cu, which were within
the control fimits (LCgq: 5.8 pg/L to 35 ng/L copper; EC5y: 5.7 pg/l to 21ug/L copper)
established at the MSL.

3.5 Benthic Acute Toxicity Testing

Benthic acute toxicity tests were performed on the Port Chester compaosite, Mud Dump

Reference Site, and Central Long Island Sound Reference Site sediment. Benthic toxicity
tests were conducted with the amphipods A. abdita and R. abronius, and the mysid, M. bahia.
This section discusses the results of all benthic and reference toxicant testing. Complete test
results, water quality measurements, and the results of the reference toxicant tests are
presented in Appendix D. Throughout this section the term "significant difference" is used to

express statistically significant differences only. In addition to statistical significance, a
sediment is considered acutely toxic if a greater than 20% difference in amphipod (10% for
mysids) survival is demonstrated between a test and reference sediment. Tests for statistical
significance between the treatment and reference treatment were performed following methods
outlined in Section 2.6.

3.5.1 Ampelisca abdita Benthic Acute Toxicity Test

Results of the benthic acute toxicity test with A. abdita are summarized in Table 3.13.
Complete test results and water quality data are presented in Appendix D, Tabtes D.1
through D.5. Prior to test setup, total ammonia concentrations measured in the Port Chester
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TABLE 3.13. Summary of Benthic-Acute Toxicity Tests Performed with Port Chester

Sediment
2 20% Ditference 2 20% Difference
Significantly {Amphipod) Significantly (Amphipod)
Test Mean % Different Than =2 10% Difference Different Than 2= 10% Difference

Organism  Survival MDRS Reference {Mysid) CLIS Reference (Mysid)

A. abdita 0% Yes Yes Yes Yes
R. abronius 78% Yes Yes Yes No
M. bahia T7% No No No No

bulk sediment composite was about 156 mg/L. Test chambers containing sediment and
overlying water were set up (March 25, 1994) and maintained under test temperatures with
aeration during the ammonia purging period. Overlying water was exchanged twice dalily,
delivered via a flow-through system (i.e., two times each day, the seawater flow into the test
chambers was turned on fong encugh to displace the volume of the water in the test chamber
once). Porewater ammonia was measured in "dummy” jars every few days until
concentrations were 30 mg/L or less. The test was initiated after 10 days (Apnil 4, 1994) when
the porewater ammeonia concentration was 10.7 mg/L.

Survival in the A. abdita control sediment was 97%, validating this test. Survival in
the Port Chester composite was 0%, which was statistically significant and represented a
> 20% reduction in survival compared with that in the Mud Dump (93%) and Central Long
Island Sound (87%) reference sediments.

Temperature, pH, and DO were outside of acceptable water quality ranges in two test
treatments during testing. However, test organism survival in the reference and control
treatments were acceptable, thus these exceedences do not appear to have affected test
interpretation. Ammonia concentrations were less than 1.0 mg/L in the overlying water during
the 10-day test, and were 10.7 mg/L in the porewater at test termination. The cadmium
reference toxicant test produced an LCg, of 0.66 mg/L Cd, which was within the control limits

established at the MSL (0.5 mg/L to 1.4 mg/L Cd).
3.5.2 Rhepoxynius abronius Benthic Acute Toxicity Test

Results of the benthic toxicity test with R. abronius are summarized in Table 3.13.
Complete test results and water-quality data are presented in Appendix D, Tables D.6
through D.10. The same procedure that was followed to reduce the bulk sediment porewater
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ammonia concentration from 156 mg/L to 30 mg/L or less in the A. abdita test was used in the
R. abronius test. Test chambers containing sediment and overlying water were set up
(March 25, 1994} and maintained under test temperatures with aeration during the ammonia
purging period. Overlying water was exchanged twice daily. The test was initiated after

11 days (April 5, 1994) when the porewater ammonia concentration was 11.0 mg/L.

Survival in the West Beach control sediment was 97%, validating this test. Survival
in the Port Chester composite was 78% which was statisticaily significant and represented a =
20% reduction in survival relative to that in both the Mud Dump (98% survival) and the
Central Long Island Sound (91% survival) reference sediments.

All water quality parameters were within acceptable ranges throughout the test, with
the exception of pH, which rose to 8.48 and 8.40 in COMP PC and C-WB sediments,
respectively. Ammonia concentrations were less than 1.0 mg/L in the overlying water during
the 10-day test, and were 11.0 mg/L in the porewater at test termination. The cadmium
reference toxicant test produced an LCs, of 1.14 mg/L Cd, which was within the control limits

established at the MSL (0.48 mg/L to 1.70 mg/L Cd).
3.5.3 Mysidopsis bahia Benthic Acute Toxicity Test

Results of the static benthic toxicity test with M. bahia are summarized in Table 3.13.
Complete test results and water-quality data are presented in Appendix D, Tables D.11
through D.14. The mysid static test was not manipulated in any way to reduce porewater or
overlying water ammonia concentrations prior to test initiation. Survival in the Port Chester
composite was 77% and was not statistically significant, nor was the survival greater than
10% different from that in the Mud Dump Reference (76% survival) and the Central Long
Island Sound Reference (74% survival} sediments. A control sediment treatment was not run
concurrently with the Port Chester sediment treatments. However, the mysid benthic test was
rerun 2 weeks later using other New York Federal Project-2 sediments. Mysid survival in the
control treatment of that test was 93%.

All water quality parameters were within acceptable ranges throughout the test, with
the exception of pH, which rose to 8.53 in COMP PC sediments. Ammonia concentrations
were less than 1.0 mg/L in the overlying water during the 10-day static test; therefore, the
M. bahia static renewal benthic acute toxicity test was not performed using Port Chester
sediments. The copper reference toxicant test produced an LCg, of 151 ng/L Cu, which is

within the control limits of 116 pg/L to 229 pg/L Cu, established at the MSL.
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3.6 Bioaccumulation Tests with Macoma nasuta and
Nereis virens

Bioaccumulation tests with M. nasuta and N. virens were conducted using the Port
Chester composite, Mud Dump Reference Site, Central Long Island Sound Reference Site,
and control sediments. Both M. nasuta and N. virens were exposed for 28 days under
flow-through conditions. Survival was greater than 90% in the M. nastita control sediment,
and 83% in the N. virens control sediment. Statistical analysis of the survival data was not
conducted, since the purpose of the 28-day solid-phase test was to provide resuits as to the
bioaccumulation potential in M. nasuta and N. virens tissues. Complete test results and water
quality data are presented in Appendix E.

The tissues of the exposed organisms were analyzed for metals and selected organic
contaminants {pesticides, PCBs, and PAHSs), the results of which are summarized in this
section. Complete test results and water quality data are tabulated in Appendix E for both
species. Analytical results, including a quality control summary and assodiated quality control
data, are presented in Appendix F for M. nasuta and in Appendix G for N. virens. The
statistical analysis of tissue data was performed using sample dry weight concentrations to
remove any variance associated with water content in each sample. Statistical difference
between reference site and test sediment exposures is shown in the following tables with the
results of sample analysis on a wet weight basis. Reporting data in this manner allows for
comparison of wet weight concentrations obtained from this study with regulatory levels such
as the FDA action levels reported in section 4.0 of this report. Lipids were analyzed on the
background samples of the M. nasuta and N. virens tissues. These samples were triplicated
and the average dry weight lipid content in wet weight of tissues for M, nasuta and N. virens
were 0.58% and 2.10%, respectively. At the end of this section magnification tables are
presented that show a comparison of Port Chester tissue concentrations with the reference
tissue concentrations. Whole detection limit and dry weight of samples were used to create
the magnification tables.

3.6.1 Biocaccumulation of Metals in Macoma nasuta

All nine metals were detected in tissues exposed 1o the Port Chester composite and to
the Mud Dump and CLIS Reference sediments, except Pb, which was undetected in the
tissues exposed to Mud Dump Reference sediment (Table 3.14). Of these, Cd, Cu, Ni, and
Pd were statistically significant and elevated relative to tissues exposed to the Mud Dump
Reference Site sediment, and Pb was at statistically significant and elevated relative to

tissues exposed to the Central Long Island Sound Reference Site sediment. The
magnification factor, the magnitude by which a comaminant concentration in the test composite
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TABLE 3.14. Mean Concentrations of Metals in M. nasuta Tissues Exposed to Port Chester

Sediment
o ion {mg cahi @
SDid 5D
Analyte MDRSH} CLIS(c) COMP PC MDRS CLIS
Silver 0.0372 0.0294 0.0368 No No
Arsenic 3.16 2.78 3.03 No No
Gadmésm 0.0355 0.0236 0.208 Yes Yes
Chromium 0.408 0.451 0.436 No No
Copper 1.78 2.31 2.49 Yes No
Mercury 0.0180 0.0153 0.0148 No No
Nickel 0.402 0.576 0.559 Yes No
Lead 0.157 Qe 0.848 0.721 Yes No
Zinc 131 11.2 14.0 No No

(a) Value shown is a mean of five replicate  s; one-hall the detection fimit used when analyte was undetected.
(b) MDRS- Mud Dump Reference Site.

(c) CLIS-Central Long Island Sound Reference Site.

{d) SD Significantly different.

(8) Undetected at or above twice the given concentration.

tissues exceeds that of the reference-exposed tissues, was below three for all metals, except
Cd, which was 6.77 (MDRS) and 9.22 (CLIS).

3.6.2 Biocaccumulation of Pesticides in Macoma nasuta

Of the 15 pesticides analyzed, seven were detected in tissues exposed to the Port
Chester composite (Table 3.15). With respect to both the Mud Dump Reference and Central
Long Istand Sound Reference Site tissues, aldrin, dieldrin, a-chlordane, trans-nonachlor,
2,4-DDD, 4,4'-DDD, and 4,4'-DDE were statistically significant and elevated in the Port Chester
composite tissues. Concentrations of a-chlordane, 2,4'-DDD, 4,4'-DDE, and 4,4'-DDD
concentrations in Port Chester composite tissues exceeded those in tissues exposed to the
Mud Dump Reference sediment by a factor of greater than 10, Concentrations of a-chlordane,
2.4'-DDD, and 4,4'-DDD concentrations exceeded those in the Central Long Island Reference
tissues by a factor of greater than 10. The total concentration of DDT in the tissues exposed to
the Port Chester composite was 21.9 pg/kg.

3.6.3 Bioaccumulation of PCBs in Macoma nasuta

Eighteen of 22 PCBs analyzed were detected in M. nasuta lissues exposed to the Port
Chester composite {Table 3.15). Twelve PCBs were observed at concentrations that were
statistically significant and elevated relative to tissues exposed to the Mud Dump Reference
composite. Nine PCBs were significantly elevated relative to the Central Long Island Sound
Reference Site tissues. Port Chester tissue concentrations of six PCB congeners (87, 101, 105,
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TABLE 3.15. Mean Concentrations of Pesticides and PCBs in M. nasuta Tissues Exposed to

Port Chester Sediment
Concentration (ugkg wet weight) &}

SDid sD
Analyle MDRASH) CLIS{c COMP PC MDRS CLIS
2,4-DDD 0.12 Q= 013 Q 5.05 Yos Yes
2,4-DDE 0.18 013 Q 013 Q MNo MNo
2.4-DDT 009 Q 0.09 Q 0.09 Q MNo MNo
4.4-DDD 0.13 Q 0.16 11.1 Yes Yes
4,4'-DDE 0.34 1.27 5.41 Yes Yes
4,4-DDT 1.23 7.20 0.08 Q MNo MNo
Total DDTN 2.09 8.98 21.9 Yes Yes
a-Chlordane 0.05 Q 0.05 Q 3.71 Yes Yes
Aldrin 0.35 006 Q 1.16 Yes Yes
Dieldrin 0.26 Q 0.33 3.77 Yes Yes
Endosuifan | 0.09 Q 009 Q 0.03 Q No No
Endosulfan 1| 0.0 Q 008 Q 0.03 Q No No
Endosulfan Sulfate 002 Q 009 Q 0.09 Q No No
Heptachlor 0.03 O 008 O 0.30 No No
Heptachlor Epoxide 006 Q 0.07 G 0.07 Q No No
trans-Nonachlor 0.07 Q 0.07 Q 0.67 Yes Yes
PCB 8 0.87 020 Q .21 G No No
PCB 18 021 Q 021 Q 0.57 No No
PCB 28 0.62 077 1.24 No No
PCB 44 0.08 Q .15 0.70 Yes Yes
PCB 49 0.17 0.62 1.68 Yes No
PCB 52 0.81 0.74 5.08 Yes Yes
PCB 66 0.18 0.96 0.05 Q No No
PCB 87 0.16 0.19 3.09 Yes Yes
PCB 101 0.45 0.97 6.92 Yes Yes
PCB 105 0.09 0.10 1.79 Yes Yes
PCB 118 0.17 0.41 4.26 Yes Yes
PCB 128 007 G 013 0.61 Yes Yes
PCB 138 0.18 0.59 2.84 Yes Yes
PCB 153 0.15 1.06 222 Yes No
PCB 170 g.12 0.10 0.24 No No
PCB 180 0.09 G 0.26 0.66 Yes Yes
PCB 183 012 @ 012 G 0.22 No No
PCB 184 012 @ 012 @ 012 @ No No
PCB 187 0.06 G 1.01 0.56 Yes No
PCB 195 0.05 G 0.05 G 0.05 G No No
PCB 206 0.05 @ 006 @ o1 No No
PCB 209 0.05 G 005 G 0.3 No No
Total PCB(9) 9.74 17.1 67.1 Yes Yes

(a) Value shown is a mean of five replicates; one-half the detection fimit used when analyle was undetected.

{b) MDRS- Mud Dump Reference Site.

{c) CLIS-Central Long Istand Sound Reference Site.

{d) SD Significantly different.

{e) Undetected at or above twice the given concentration.

{f) Total DDT is the sum of 4,4'-DDT, 4,4-DDE, 4,4'-DDD, 2,4'-DDT, 2,4-DDE, and 2,4-DDD; cne-half of the detection
limit was used in surnmation when analyle was not detecled.

{g) Total PCB = 2(x), where x=sum of all PCB congeners; one-half of the detection limit used in summaticn when
analyte was undetected.

PCRT CHESTER 3.25




118, 138, and 153) exceeded those of the Mud Dump Reference tissues by a factor of greater
than 10. Port Chester tissue concentrations of PCBs 87 and 105 exceeded those of the Central
Long Island Sound Reference Site tissues by a factor of greater than 10. The concentration of
total PCBs in the tissues exposed to the Port Chester composite was 67.1 pug/kg.

3.6.4 Bioaccumulation of PAHs and 1,4 Dichlorobenzene in
Macoma nasuta

All PAHs analyzed were detected in M. nasuta tissues exposed to the Port Chester
composites at statistically significant and elevated concentrations, relative to tissues exposed
to both reference sediments (Table 3.16) except for acenaphthylene and
benzolkJfluoranthene. Nine PAHs were elevated above the Mud Dump Reference tissues by
factors ranging from 12.7 times to 126 times. Acenaphthene, anthracene, flucranthene, pyrene,
benzo(a)anthracene, and chrysene were elevated above the Central Long Island Sound

TABLE 3.16. Mean Concentrations of PAHs in M, nasuta Tissues Exposed to

Port Chester Sediment
Concentration (ug/kg wet weight) @

SDI(d SD
Analyte MDRSU) CLIS® COMP PC MDRS CLIS
Naphthalene 1.12 093 Qi 3.71 Yes Yes
Acenaphthylene 036 Q 0.99 0.52 No No
Acenaphthene 0.64 Q 065 O 17.7 Yes Yes
Fluorene 061 Q 062 Q 5.99 Yes Yes
Phenanthrene 126 Q 3.29 29.6 Yes Yes
Anthracene 110 Q 3.05 349 Yes Yes
Fluoranthene 264 Q 9.18 616 Yes Yes
Pyrene 225 O 11.6 455 Yes Yes
Benzo[alanthracene 2386 5.23 98.0 Yes Yes
Chrysene 112 Q 5.19 115 Yes Yes
Benzo[bfluoranthene 3.37 13.2 74.9 Yes Yes
Benzo[klfluoranthene 1.83 5.64 6.19 No No
Benzola)pyrene 1.21 5.98 29.7 Yes Yes
Indeno[123-cd]pyrene 0.87 Q 4.38 10.7 Yes Yes
Dibenzo[a,hlanthracene  0.62 0.76 3.31 Yes Yes
Benzo[g,h,i]perylene 0.99 4.42 10.6 Yes Yes
1,4-Dichlorobenzene 092 O 093 Q 096 Q No No

{a) Value shown is a mean of five replicates; one-half the detection limit used when analyte was undetecled.
(b)  MDRS- Mud Dump Reference Site.

() CLIS-Central Long isiand Sound Reference Site.

(dy SD Significantly different.

(e} Undetecled at or above twice the given concentration.
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Reference Site tissues by a factor of greater than 10. The compound 1,4-dichlorobenzene
was undetected in all replicates of the Port Chester composite tissues.

3.6.5 Bioaccumuliation of Metals in Nereis virens

All metals analyzed except silver and chromium were detected in N. virens tissues
exposed to the Port Chester composite (Table 3.17). Of these, only cadmium was measured
at concentrations that were statistically significant and higher than those measured in tissues
exposed to the Mud Dump Reference Site sediments. Magnification factors were < 3.0 for all
metals.

3.6.6 Bioaccumulation of Pesticides in Nereis virens

Of the 15 pesticides analyzed, 8 were detected in the Port Chester tissues
(Table 3.18). Aldrin, dieldrin, g-chlordane, trans-nonachlor, 2,4'-DDD, 4,4'-DDE, and 4,4-DDD

were detected at concentrations that were statistically significant and higher than in tissues
exposed to both reference sediments. Several pesticides were detected in Port Chester

TABLE 3.17. Mean Concentrations of Metals in N. virens Tissues Exposed to Port Chester

Sediment
Concentration mg/kg wet weight) @)
SDid) sD
Analyte MDRS®} CLISkE} COMP PC MORS CLIS
Silver 0.0224 0.0122 Qle) 0.0124 Q No No
Arsenic 2.07 2.08 1.85 No No
Cadmium 0.0619 0.0548 0.102 Yes Yes
Chromium 0103 Q 0.107 Q 0.109 Q No No
Copper 3.30 1.52 1.61 Na No
Mercury 0.0121 0.0104 0.0072 No No
Nickel 0.0928 Q 0.153 0.302 No No
Lead 0.311 0.361 0.388 No No
Zinc 11.2 26.2 31.4 No No

{a} Value shown is a mean of five replicates; one-half the detection limit used when analyte was undetected.
{b} MDRS- Mud Dump Reference Site.

(c} CLIS-Central Long Island Sound Reference Site.

(d) SD Significantly different.

(e) Undetected at or above twice the given concentration.

tissues at concentrations greater than 10 times those of the Mud Dump Reference tissues

(dieldrin, a-chlordane, 2,4-DDD, 4,4'-DDE, and 4,4'-DDD) and Central Long island Sound
Reference Site tissues {a-chiordane and 4,4-DDD).
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3.6.7 Bioaccumulation of PCBs in Nereis virens

Nineteen of 22 PCBs analyzed were detected in N. virens tissues exposed to the Port
Chester composite (Table 3.18). Of these, 16 were statistically significant and elevated
relative to the Mud Dump Reference tissues, and 13 relative to the Central Long Island Sound
Reference Site tissues. Six PCBs { 52, 87, 101, 105, 118, and 138) were observed at
concentrations greater than 10 times those of the tissues exposed to the Mud Dump
Reference composite. The magnification factors, relative to the CLIS Reference were all below
10. The concentration of total estimated PCBs in N. virens tissues exposed to the Port
Chester composite was 189 ng/kg wet weight.

3.6.8 Bioaccumulation of PAHs and 1,4-Dichlorobenzene in
Nereis virens

All PAHs analyzed were detected in tissues exposed to the Port Chester composites
(Table 3.19). Of these, eight were detected in statistically significant and elevated
concentrations relative to tissues exposed to the Mud Dump Reference composite.
Fluoranthene, pyrene, and chrysene were detected at concentrations over 10 times higher in
N. virens exposed to Port Chester sediments than in the two reference composites. The
compound 1,4-dichlorobenzene was undetected in the Port Chester and both reference
composite tissues.

3.6.9 Magnification Factors of Compounds in Macoma nasuta and
Nereis virens Tissues

Table 3.20 shows the calculated magnification factors of all compounds analyzed in
tissues of M. nasuta and N. virens. Magnification factors were calculated with the dry weight
concentrations of the compourds in the tissues of the test organism. These factors show the
magnification of the Port Chester-exposed tissues over the Mud Dump Reference Site-
exposed tissues and the Central Long Island Site-exposed tissues. When all replicate
analysis of a compound showed that the compound was undetected, the magnification factor
displays the magnification of the Port Chester-exposed tissues above the detection iimit of
either of the reference tissue values.
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TABLE 3.18. Mean Concentrations of Pesticides and PCBs in N. virens Tissues Exposed to

Port Chester Sediment
Concentration (Lug/kg wet weight) (8)

SDid sSo
Analyte MDRS®) CLIS) COMP PC MOCRS CLIS
24-0DD 0.18 1.11 9.67 Yas No
2,4-DDE 0.14 Qle) 013 Q 013 Q No No
24-0DT 009 Q 003 Q 009 Q No No
4,4-0DD 0.51 1.90 328 Yes Yes
4.4-DDE 0.15 0.62 6.12 Yes Yes
4,4-0DT 0.08 Q 008 Q 008 Q No No
Total DDT 1.15 3.93 48.9 Yes Yes
Aldrin 0.07 Q 0.82 1.22 Yes No
a-Chlordane 0.05 Q 012 5.15 Yes Yes
Dieldrin 0.58 0.90 8,72 Yes Yes
Endosulfan | 009 Q 009 Q 0.09 Q No No
Endosulfan 1l 009 Q 0.09 Q 009 Q No No
Endosulfan Sulfate 009 Q 0.2 1.76 No No
Heptachlor 010 Q 009 Q .10 Q No No
Heptachtor Epoxide 0.07 Q 0.11 0.07 Q No No
trans- Nonachlor 0.54 0.61 3.10 Yes Yes
PCB S8 021 Q 020 Q 0.21 Q No No
PCB 18 022 Q 021 Q 0.65 No No
PCB 28 011 Q 0.27 1.086 Yes No
PCB 44 009 Q 0.11 1.40 Yes Yes
PCB 49 012 Q 0.53 2.04 Yes Yes
PCB 52 0.32 1.81 9.41 Yes Yes
PCB 66 0.05 Q 0.05 Q 005 Q Na No
PCE 87 0.11 0.23 2.18 Yes Yes
PCB 101 0.46 2.99 16.4 Yes Yes
PCB 105 0.18 0.86 6.63 Yes Yes
PCB 118 015 Q 1.95 9.51 Yes Yes
PCE 128 0.25 0.55 1.99 No No
PCB 138 1.18 2.87 13.7 Yes Yes
PCB 153 2.1 3.79 12.9 Yes No
PCB 170 0.28 0.61 2.73 Yes Yes
PCB 180 0.58 1.17 5.76 Yes Yes
PCB 183 0.17 0.44 2.41 Yes Yes
PCB 184 012 Q 012 Q 0.12 Q No No
PCB 187 0.50 0.97 3.73 Yes Yes
PCB 195 005 Q 0.05 Q 0.46 Yes Yes
PCB 206 0.23 0.32 1.05 Yes No
PCB 209 0.16 0.19 0.25 No No
Total PCB i5.1 43.6 189 Yes Yes

(a) Value shown is a mean of five replicates; one-half the detection limit used when analyte was undetected.

(b} MODRS- Mud Dump Reference Sile.

{c) CLIS-Central Long Istand Sound Reference Site.

{d) SD Significantly different.

(e) Undetected at or above twice the given concentration.

({fy Total DDT is the sum of 4,4-0DT, 4,4-DDE, 4,4-DDD, 2,4-DDT, 2.4'-DDE, and 2,4-DDD; one-half of the
detection limit was used in summation when analyte was not detected.

(g} Total PCB = 2(x), where x=sum of all PCB congeners; one-half of the detection limit used in summation when
analyte was undetected.
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TABLE 3.19. Mean Concentrations of PAHs in N. virens Tissues Exposed to Port Chester

Sediment
Concentration (ughkg wet weight) @

SDid sD
Analyte WMDRSH) CLIS(E) COMP PC MDRS CLIS
Naphthalene 4.49 1.85 4,14 No No
Acenaphthylene 0.88 0.36 Qe 1.57 No Yes
Acenaphthene 2.02 1.40 14.6 Yes Yes
Fluorene 1.85 061 Q an No Yes
Phenanthrene 3.0 1.55 5.02 No No
Anthracene 117 Q 11 Q 475 Yes Yes
Fluoranthene 2.80 Q 266 Q 100 Yes Yes
Pyrene 3.86 374 69.8 Yes Yes
Benzo[a]anthracene 343 1.73 7.42 No Yes
Chrysene 1.18 Q 1.91 26.4 Yes Yes
Benzo[b]fluoranthene 2.66 3.33 7.7% Yes No
Benzolk|[fluoranthens 1.09 2.36 5.01 Yes No
Benzo{alpyrene 078 Q 1.05 4.60 Yes Yes
[ndeno[123-cd}pyrene 1.43 1.70 3.39 No No
Dibenzofa,hlanthracene  0.66 Q 063 Q 1.80 Mo No
Benzo[g,h,i]perylene 1.27 1.55 3.86 No No
1,4-Dichlorobenzene 097 O 082 Q 095 Q No No

(a) Value shown is a mean of five replicates; one-halt the detection limit used when analyte was undetected,
(b} MDRS- Mud Dump Reference Site,

(¢} CUS-Central Long Island Sound Referenca Site,

(d) 8D Significantly difierent.

{e) Undetectad at or above twice the given concentration,
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TABLE 3.20. Magnification Factors of All Analyzed Compounds in Macoma nasuta
and Nareis virens Tissues Exposed to the Port Chester Composite Relative to
Tissues Exposed to the Mud Dump Reference Site and the Central Long
Island Sound Reference Site

Magnification Factors@
Macorma nasuia Nerels virens

Analyte MDRS LIS MDRS CLIS

Ag 0.99 1.30 0.94 1.00
As 1.10 1.14 0.84 0.87
Cd 6.77 922 1.55 1.82
Cr 1.21 1.01 1.00 1.00
Cu 1.63 1.13 047 1.03
Hg 0.95 1.01 0.55 0.66
Ni 1.61 1.02 1.55 1.41
Pb 2.60 0.89 1.06 1.14
Zn 1.20 1.30 2.74 1.22
2,4-DDD 222 21.2 325 8.27
2,4'-DDE 1.02 1.08 0.92 1.00
2,4'-DDT 1.13 1.07 0.92 1.00
4,4'-DDD 474 439 54.7 164

4 4'-DDE 16.7 447 254 9.35
4,4'-DDT 0.14 0.02 0.91 1.01
a-Chlordane 40.9 39.7 46.6 36.7

Aldrin 3.35 9.54 1.47
Dieldrin 7.99 7.43 11.7 8.97
Endosulfan ! 1.12 1.07 0.92 1.00
Endosulfan Il 112 1.07 0.92 1.00
Endosulfan sulfate 1.12 1.07 9.21 8.61
Heptachlor 2.04 1.96 0.92 1.01
Heptachlor epoxide 1.15 1.09 0.92 0.82
trans-Nonachtor 4.96 475 541 493
PCB 8 0.45 1.08 092 1.01
PCB 18 1.74 1.67 1.56 1.71
PCB 28 2.18 1.67 470 3.37
PCB 44 4.61 3.38 7.49 .71
PCB 49 7.62 2.83 .72 3.54
PCB 52 6.85 7.14 20.6 487
PCB 66 043 0.10 0.90 1.00
PCB 87 16.2 13.5 11.3 7.42
PCB 101 171 .51 32.8 5.28
PCB 105 16.6 15.6 30.8 7.50
PCB 118 16.0 9.06 29.2 4.62
PCB 128 4.44 3.97 5.58 3.57
PCB 138 10.6 5.04 10.9 463
PCB 153 145 2.19 6.07 3.30
PCB 170 1.76 1.76 8.81 4.40
PCB 180 4.02 2.62 9.47 4.77
PCB 183 1.32 1.26 9.08 5.08
PCB 184 1.13 1.08 0.92 1.01
PCB 187 475 0.59 7.02 373
PCB 195 1.14 1.09 4.32 4.69
PCB 206 1.37 1.30 4.15 324
PCB 209 445 4.29 1.52 1.29
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TABLE 3.20 . {contd)

Magnification Factors(a)

iviacoma nasuta Nereis virens

Analyte MDRS CLIS MDRS CLIS
Naphthalene 217 210 0.76 1.78
Acenaphthylene 1.16 0.81 1.24 2.14
Acenaphthene 15.1 14.4 5.92 7.78
Fluorene 532 5.08 1.33 2.55
Phenanthrene 12.7 8.77 1.21 1.89
Anthracene 17.2 12.0 1.90 2.09
Fluoranthene 126 70.4 16.8 18.5

Pyrene 110 41.1 12.5 13.3

Benzo[alanthracene 449 19.7 2.02 3.67
Chrysene 55.8 232 10.5 11.0

Benzo[blfluoranthene 24.2 5.95 2.43 2.26
Benzo[k]fluoranthene 3.73 1.27 2.61 2.06
Benzola)pyrene 21.2 5.21 2.76 272
Indeno(1,2,3-cd]pyrene 6.68 2.56 1.54 1.54
Dibenzo[a,h]anthracene 2.89 2.75 1.36 1.50
Benzo[g,h,i]perylene 8.14 2.51 1.94 1.88
1,4-Dichlorobenzene 1.14 1.08 0.92 1.01

(a) Magnification factors are the number of times the test treatment concentration is greater
than the reference treatment concentration. When the analyte is undetected in one or
more replicates, the achieved detection limit value is used in the calculation. Calculations
are based on dry weight concentrations. Underlined values are between 5 and <10
times reference site values, values shown in bold are 210 times reference site values.
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4.0 Discussion and Conclusions

In this section, physical and chemical analyses, and bicassays performed on the
Port Chester sediment composite are evaluated relative to the Mud Dump Reference Site and the
Central Long Island Sound Reference Site sediment by the guidelines of the Green Book Tier Ill.
Tier lIl evaluations include water-column toxicity tests, benthic toxicity tests, and whole-sediment
bicaccumulation studies. Tier lll evaluations assess the impact of contaminants in the dredged
material on marine organisms to determine whether there is potential for the material to have an
unacceptable environmental effect during ocean disposal. The Green Book provides the
following guidance for determining whether the proposed dredged material is unacceptable for

ocean disposal based on the Tier I[l test:

+  Water-Column Toxicity. The limiting permissible concentration (LPC) of dissolved
plus suspended contaminants cannot exceed 0.01 of the acutely toxic concentration at
the boundaries of the disposal site within the first 4 h after disposal, or at any point in
the marine environment after the first 4 h. The acutely toxic concentration in this case
is taken to the LCsp; therefore, acute toxicity in SPP tests would require at least 50%
mortality in an SPP treatment to be evaluated according to the Green Book. A
numerical mixing model should be used to predict whether concentrations greater than
0.01 of the acutely toxic SPP concentrations are likely to occur beyond the boundaries
of the disposal site within the first 4 h after disposal.

+ Benthic Acute Toxicity. The proposed dredged material does not meet the LPC for
benthic toxicity when organism survival in the test sediment and the reference site
sediment is statistically significant, and the decrease in survival is at least 20% for
A. abdita and R. abronius or at least 10% for M. bahia.

+ Bioaccumulation. The proposed dredged material does not meet the LPC for
bioaccumulation if tissue concentrations of one or more contaminants of concern are
greater than the applicable FDA levels. Regional guidance (USACE 1981) for
interpretation of bioaccumulation was also considered. When the bioaccumulation of
contaminants in the dredged material exceeds that in the reference material exposures,
further case-specific evaluation criteria listed in the Green Book should be consulted to
determine LPC and benthic effects compliance.

Sections 4.1 through 4.4 discuss the proposed Port Chester dredged material in terms of
sediment characterization and Tier [ll evaluations. The contribution of the Port Chester composite
to water-column or benthic acute toxicity and potential for bicaccumulation relative to the Mud
Dump Reference Site and the Central Long Island Sound Reference Site is also presented.

4.1 Sediment Physical and Chemical Characterization

Port Chester sediment core samples were either a black, silt and clay material or a black,
sand and gravel mixture. The upriver Port Chester samples PC-1, PC-2, PC-3, PC4, PC-6 and
PC-7, sediments were predominantly coarse-grained. Port Chester samples PC-5, PC-8, PC-9,
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PC-10, and PC-11, were predominately fine-grained, with percentages of sand ranging from
21% to 34%; silt ranging from 34% to 48%; and clay ranging from 20% to 33%. Sediment
moisture contents varied from 4% to 70% in individual cores. Levels of metals {excluding As) in
Port Chester sediment exceeded those found in the Mud Dump Reference Site sediment. The
dominant pesticides found were those in the DDD/DDE/DDT group of compounds, a-chlordane,
dieldrin, and trans-nonachlor. All of the 22 PCB congeners analyzed were detected in

Port Chester sediment, with a total PCB concentration of 1060 pgkg dry weight. All 17 PAHs
analyzed were detected in Port Chester sediment. Total PAH was 15,800 ng/kg dry weight; 20%
of the total was LPAH; 80% of the total was HPAH. The concentration of 1,4-dichlorobenzene
was 76 pg/kg dry weight.

4.2 Site Water and Elutriate Chemical Characterization

Metals concentrations were consistently higher in the Port Chester site water than in Mud
Dump site water. Port Chester elutriate concentrations of metals were generally lower than Mud
Dump Site water, except for Cr, Hg, Ni, and Pb, which were elevated by a factor of two in the
Port Chester elutriate. The dominant pesticides found in the Port Chester site water and eiutnate
samples were those in the DDD/DDE/DDT group of compounds, and a-chlordane. Measurable
amounts of the PCB congener PCB (28} were found in Port Chester site water, and all the PCB
congeners except PCB(08), PCB(18), and PCB(184) was found in the Port Chester elutriate.

4.3 Toxicity

The contribution of the Port Chester composite to water-column toxicity relative to the Mud
Dump Reference Site and the Central Long Island Sound Reference Site are presented in Figures
4.1 and 4. In water-column toxicity tests, 100% SPP treatments were acutely toxic to all three
species tested. The LCg, values ranged from 75.1% SPP for M. beryllina to >100% SPP for
M. bahia and M. galloprovincialis survival. The ECg, value for M. galloprovincialis normal
development, a more sensitive measure than survival, was 53.7% SPP. The LPC for water-
column effects outside of the disposal site boundaries atter 4 h is 0.75% SPP for Port Chester
sediment. A projection of SPP concentrations exceeding 0.75% SPP after 4 h at the Mud Dump
Site boundary would be unacceptable.

The contribution of the Port Chester composite to benthic acute toxicity relative to the Mud
Dump Reference Site and the Central Long Island Sound Reference Site are also presented in
Figures 4.1 and 4.2,
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FIGURE 4.1. Summary Matrix of Port Chester Sediment Toxicity and Bicaccumulation Potential
Compared with the Mud Dump Reference Site.
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FIGURE 4.2. Summary Matrix of Port Chester Sediment Toxicity and Bioaccumulation Potential
Compared with the Gentral Long Istand Sound Reference Site
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In the static renewal test with A. abdita exposed to Port Chester sediment, test organism
survival was statistically significant and >20% different from that in the Mud Dump Reference and
the Central Long Island Sound Reference Sites.

In the static renewal test with R. abronius, survival was statistically significant when
compared with both reference site sediments, but there was not a 220% difference in survival
relative to the Central Long island Sound Reference Site. In the M. bahia static test, which was
not manipulated to reduce porewater or overlying ammonia concentrations prior to test initiation,
test organisms survival was 77% in the Port Chester sediment treatment. The survival
percentage statistically significant, nor was this difference =10% from that in either of the two
references.

4.4 Bioaccumulation

Results of N. virens And M. nasuta tissue analyses from test sediment bioaccumulation
studies were compared with action levels for poisonous or deleterious substances in fish and
shellfish for human consumption published by the FDA and with USACE-NYD (1981)
bioaccumulation matrix tables. Concentrations of As, Cd, Cr, Ni, and Pb were also compared
with the FDA level of concern for chronic shellfish consumption (FDA 1993a, 1993b, 1993c,
1993d, 1993e) for each of these metals. Results of tissue analyses from test sediment
bioaccumutation studies were also compared with contaminant concentrations in tissues of
organisms similarly exposed to Mud Dump Reference Site and Central Long island Sound
Reference Site sedirnents.

When N. virens and M. nasuta were exposed to Port Chester sediment in 28-day
bioaccumulation tests, concentrations of some contaminants were elevated in tissues of both
species. Concentrations of metals were generally higher in M. nasuta than in N. virens. Pesticide
and PCB concentrations were similar in the two species, with some analytes higher in the
N. virens, and others higher in the M. nasuta. Concentrations of PAHs were higher in M. nasuta,
many compounds by a factor of 4 to 10 times, than in N, virens.

When tissue burdens of organisms exposed to Port Chester sediment were compared with
those exposed to Mud Dump Reference Site and Central Long Island Sound Reference Site
sediment, the tissue burdens were statistically significant and elevated for metals, pesticides,
PCBs, and PAHs in both M. nasufa and N. virens tissues. Figures 4.1 and 4.2 show
bioaccumulation potential as the number of contaminants that were elevated in the tissues of
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M. nasuta and N. virens at certain magnitudes (i.e. 2, 5, or 10 times) above tissues of each
species exposed to each reference sediment. This format clearly indicates where and to what
degree similar classes of contaminants were accumulated in both species.

Table 4.1 compares the FDA action levels for poisonous or deleterious substances in fish
and shellfish for human consumption for selected pesticides, and FDA levels of concem for chronic
shellfish consumption for selected metals with the mean concentration of these contaminants
found in tissues of each test species. The N. virens and M. nasuta tissues exposed to Port
Chester sediment had tissue body burdens that were lower than the FDA levels for each of these
selected contaminants.
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TABLE 41. Comparison of Contaminant Concentrations in N. virens and M. nasuta Tissues

Exposed to Proposed Dredged Material from Port Chester with FDA Action Levels
and Levels of Concem

Concentrations(a) Concentrations(b}
in N. virens Tissues in M. nasuta Tissues
{mg/kg wet wt} {mg/kqg wet wi)
FDA Level ) ]
Substance (mg/kg wetwl)  Pord Chester Composite Port Chester Composite
Chlordanel(b) 0.3 0.005 0.004
Total DDTd) 5.0(c) 0.0489 0.0219
Dieldrin + Aldrin 0.3¢) 0.010 0.005
Heptachlor+
Heptachlor epoxide 0.3 <(0.0002 0.0004
Total PCBsle) 2.0(c) 0.189 0.067
Arsenic 86 1.85 3.03
Cadmium 3.7;m 0.102 0.208
Chromium 130 <0.218 0.436
Lead 1.700 0.388 0.721
Nickel 80N 0.302 0.559
Methyl Mercury 1.00 0.007( 0.015()
Total DDT(d) 0.04(h) 0.0489 0.0219
Total PCBsl(e) 0.40¢h) 0.189 NA (i)
Total PCBsle) 0.10(h) NA 0.067
Total Mercury 0.20( 0.007 0.015
Cadmium 0.30(h) 0.102 0.208

(a)
(b)
(c)

Concentration shown is the mean of five replicate tissue analysis. If any constituents were
undetected, one-haif of the detection limit was used in calculation of the mean concentration.
Sum of a-chlordane and #rans-nonachlor only, whereas FDA action ievel is a sum of nine
chlordane analytes.

fl())g action levels for poisonous and deleterious substances in fish and shellfish for human
ood.

Sum of mean values for 2,4'-DDT, 4,4'-DDT, 2,4-DDE, and 4,4'-DDE, 2,4’-DDD, and 4,4'-
DDD. One-half of the detection limit was used in the summation when mean values were
undetected in a replicate.

Total PCBs= 2.0(x), where x equals the sum of the 22 congeners. One-half of the
detection limit was used in summation when mean values were undetected in a replicate.
FDA level of concem for chronic shellfish consumption.

Value reported here is for total mercury.

NYD bioaccumulation matrix value designated in 1981 (USACE 1981).

NA Not applicable.
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Appendix A

Quality Assurance/Quality Control Data for
Sediment Physical/Chemical Analyses,
Port Chester Project



PROGRAM:
PARAMETER:
LABORATORY:
MATRIX:

QA/QC SUMMARY

New York/New Jersey Federal Projects-2
Grain Size, Bulk Density, Specific Gravity and Total Solids
Soil Technology, Bainbridge Island, Washington

Sediment

QA/QC DATA QUALITY OBJECTIVES

Grain Size

Bulk Density
Specific Gravity

Total Solids

METHOD

HOLDING TIMES
DETECTION LIMITS

METHOD BLANKS
MATRIX SPIKES
REPLICATES

Reference Range of SRM Relative Detection
Method Recovery Accuracy Precision Limit (dry wt)

ASTM D-2217 N/A N/A <20% 1.0%

and D-422

ASTM D-854 N/A N/A <20% N/A

EM 1110-2-1806 N/A N/A <20% N/A

Plumb 1981 N/A N/A N/A 1.0%

Grain size was measured for four fractions using a combination of sieve

and pipet techniques, following ASTM method D-2217 and D-422 for
wet sieving. Bulk density was measured in accordance with ASTM
method D-854. Specific gravity was measured in accordance with
USACE Method EM 1110-2-1906. Total solids were measured
gravimetrically following Plumb (1981).

Samples were analyzed within the 6 month holding time.

Target detection limits of 1.0% by weight for each fraction were met for
all samples.

Not applicable.
Not applicable.

Six samples were analyzed in triplicate for grain size for the entire set
of NY/NJ Federal Projects-2 program. Precision was measured by
calculating the relative standard deviation (RSD) among triplicate
resuits. The RSD's ranged from 0% to 10%, indicating acceptable
precision. Two samples were analyzed in duplicate for bulk density
and specific gravity. Precision was measured by calculating the
relative percent difference (RPD) between the replicate results. The
RPDs for bulk density were 0% and 2% while the RPDs for specific
gravity were both 1%, indicating acceptable precision of the methods.

For total solids, three samples were analyzed in duplicate and four
samples were analyzed in triplicate. All RSDs and RPDs were 0%.

Al



QA/QC SUMMARY/GRAIN SIZE, BULK DENSITY, SPECIFIC GRAVITY and
TOTAL SOLIDS (continued)
SRMs Not applicable.
REFERENCES

ASTM D-2217. Standard Method for Wet Preparation of Soil Samples for Particle-size Analysis
and Determination of Soil Constants.

ASTM D-422. Standard Method for Particle-Size Analysis of Sails.
ASTM D-854, Standard Method for Specific Gravity

EM 1110-2-1906. USACE (U.S. Army Corps of Engineers). 1970. Engineering and Design
Laboratory Soils Testing.

Plumb R.H. 1981. Procedure for Handling and Chemical Analysis of Sediment and Water
Samples. Tech. Rep. EPA/CE-81-1. Prepared for Great Lakes Laboratory, State University
College at Buffalo, Buffalo, New York, for the U.S. Environmental Protection Agency/U.S. Army
Corps of Engineers Technical Committee on Criteria for Dredged and Fill Matenal. U.S. Amy
Engineer Waterways Experiment Station, Vicksburg, Mississippi.
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PROGRAM:
PARAMETER:
LABORATORY:
MATRIX:

QA/QC SUMMARY

New York/New Jersey Federal Projects-2
Total Organic Carbon (TOC)
Global Geochemistry, Canoga Park, California

Sediment

QA/QC DATA QUALITY OBJECTIVES

Reference
__Method

EPA 1986

METHOD

HOLDING TIMES
DETECTION LIMITS
METHOD BLANKS

MATRIX SPIKES
REPLICATES

SRMs

REFERENCES

Range of SRM Relative Detection
Recovery Accuracy Precision Limit (dry_wt)
N/A <20% <10% 0.1%

TOC was analyzed in accordance with EPA (1986). Analysis was
performed by combustion and quantitation of evolved carbon dioxide
using a LECO analyzer.

Samples were analyzed within the 6 month holding time.
Target detection limits of 0.1% was met for all samples.

Thirty-four method blanks were analyzed with the entire set of NY/NJ
Federal Projects-2 program sediment samples. TOC levels detected in
blanks ranged from 0.001% to 0.008% which were less than the
established detection limit.

Not applicable.

Four samples were analyzed in triplicate and three samples were
analyzed in duplicate. Precision was measured by calculating the
relative standard deviation (RSD} or relative percent difference (RFD)
between the replicate results. All RSDs and RPDs were between 1%
and 10% indicating acceptable precision of the method.

Standard reference material MESS-1, obtained from the National
Research Council of Canada, was analyzed at least once per batch of
sediment samples. Although MESS-1 is not certified for TOC,
accuracy was measured by calculating the percent difference (PD) from
the in-house consensus value. PD values reported ranged from 1% to
8%.

EPA (U.S. Environmental Protection Agency) 1986. Determination of Total Organic Carbon in
Sediment. Environmental Protection Agency, Region I, Environmental Services Division,
Monitoring Management Branch, Edison, New Jersey.



PROGRAM:
PARAMETER:

LABORATORY:

MATRIX:

QA/QC SUMMARY

New York/New Jersey Federal Projects-2

Metals

Battelle/Marine Sciences Laboratory, Sequim, Washington
Sediment

QA/QC DATA QUALITY OBJECTIVES

Reference Range of SAM Relative Detection Limit
Method Recovery Accuracy Precision {ma/kg dry wt)

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

METHOD

ICP/MS
ICP/MS
ICP/MS
ICP/MS
ICP/MS
CVAA
ICP/MS
ICP/MS
ICP/MS

HOLDING TIMES

Achieved

75-125% <20% <20% 0.572
75-125% <20% <20% 0.020
75-125% <20% <20% 0.401
75-125% <20% <20% 0.525
75-125% <20% <20% 0.136
75-125% <20% <20% 0.001
75-125% <20% <20% 0.849
75-125% <20% <20% 0.119
75-125% <20% <20% 2.55

A total of nine metals was analyzed: silver (Ag), arsenic (As}), cadmium
(Cd), chromium {Cr}, copper {Cu), mercury (Hg), nicke! (Ni), iead (Pb)
and zinc (Zn). Hg was analyzed using cold-vapor atomic absorption
spectroscopy (CVAA) according to the method of Bloom and Crecelius
(1983). The remaining metals were analyzed by inductively coupled
plasma mass spectrometry (ICP/MS) following EPA Method 200.8 (EPA
1891)

To prepare sediment samples for analysis, samples were freeze-dried
and blended in a Spex mixer-miil. Approximately 5 g of mixed sample
was ground in a ceramic ball mill. For ICP/MS and CVAA analyses, 0.2-
to 0.5-g aliquots of dried homogenous sample were digested using nitric
acid following modified EPA Method 200.2 {(EPA 1991). Sediment
samples initially showed poor matrix spike recovery for Ag. (Refer to
Matrix Spike section of this QA/QC Summary.) EPA Method 200.2 was
modified by the addition of aqua regia to the digestion procedure and all
samples were reanalyzed for Ag.

Samples were received on 3/30/94 and were logged into Battelle’s log-in
system. Samples were frozen to -80°C and subsequently freeze dried.
Samples were all analyzed within 180 days of collection. The following
list summarizes all analysis dates:

Task Date Performed
Sample Digestion 5/5/94
ICP-MS 5/20/94
CVAA-Hg 5/9/94
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DETECTION LIMITS

METHOD BLANKS

MATRIX SPIKES

REPLICATES

SRM

REFERENCES

QA/QC SUMMARY/METALS (continued)

Target detection limits were exceeded for some metals; however, metals
were detected above the MDLs in ali samples with the exception of Ag
in one sample. MDLs were determined by multiplying the standard
deviation of the mean of four replicate low level sediment spikes by 3.5.

Two method blanks were analyzed. No metals were detected above
the MDL in either blank with the exception of Pb in Blank-2. The value
was less than three times the MDL and all sample values were detected
at levels greater than five times the blank concentration, so no data were
flagged. All data were blank corrected.

Two samples were spiked with all nine metals. In the original set of
matrix spikes, recoveries of all metals, with the exception of Ag, were
within the QC limits of 75% to 125%. Recoveries of Ag in the original
spikes were low (3% and 10%). After reanalysis of the mafrix spikes
with the addition of aqua regia to the digestion procedure (see Methods
section of this QA/QC Summary), matrix spike recoveries improved
(93%) and concentrations of Ag in the dredging site sediments increased
slightly. The low recovery of Ag appears to occur in analysis of marine
sediment samples having high {in excess of approximately 5 pg/g) Ag
concentrations. During the EPA Method 200.2 digestion procedure, a
precipitate of AgCl can form with the Ag in the sediment and the Cl in the
seawater.

Two samples were digested and analyzed in triplicate. Precision of
triplicate analyses is reported by calculating the relative standard
deviation (RSD) between the replicate results. RSD values ranged from
1% to 5%, within the QC limits of £20%, indicating acceptable precision.

Standard Reference Material (SRM) 1646 (estuarine sediment from the
National institute of Standards and Technology [NIST]), was analyzed
for all metals. Only results for Cd, Cu and Hg were within £20% of the
certified value (Ag is not certified). Results for As, Ni, and Pb were
between 20 and 30% of the certified values. The poorest result was
with Cr, where the mean was 46% of the certified value. Values for the
remaining metals were low because the digestion method used is not as
strong as the method (perchloric acid) used to certify the SBM; thus, the
results of this analysis should not be expected to match the SRM
certified values. Therefore, no corrective actions were taken.

Eioom, N. 8., and E.A. Crecelius. 1983. “Determination of Mercury in Seawater at Sub-Nanogram
per Liter Levels." Mar. Chem. 14:49-59.

EPA (U.S. Environmental Protection Agency). 1991. Methods for the Determination of Metals in
Environmental Samples. EPA-600/4-31-010. Environmental Services Division, Monitoring
Management Branch., Washington D.C.
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PROGRAM:
PARAMETER:
LABORATORY:
MATRIX:

QA/QC SUMMARY

New York/New Jersey Federal Projects-2

Additional Metals

Battelle/Manne Sciences Laboratory, Sequim, Washington
Sediment

QA/QC DATA QUALITY OBJECTIVES

Achieved
Reference Range of SRM Relative Detection Limit
Method Recovery Accuracy Precision (ma/kg dry wt)
Antimony ICP/MS 75-125% <20% <20% 0.03
Beryllium ICP/MS 75-125% £20% £20% 0.5
Selenium GFAA 75-125% <20% <20% 0.13
Thallium ICP/MS 75-125% <20% £20% 0.024

METHOD

HOLDING TIMES

DETECTION LIMITS

An additional four metals were analyzed for a subset of sediment
samples: Antimony (Sb), Beryllium (Be), Selenium (Se) and Thallium
(TH.

To prepare sediment samples for analysis, samples were freeze-dried
and blended in a Spex mixer-mill. Approximately 5 g of mixed sample
was ground in a ceramic ball mill. For inductively coupled plasma mass
spectrometry {ICP/MS) and graphite fumace atomic absorption (GFAA)
analyses, 0.2- to 0.5-g aliquots of dried homogenous sample were
digested according to EPA Method 200.2 (EPA 1981), modified by the
addition of aqua regia to the digestion procedure. Se was analyzed
using GFAA. The other three metals were analyzed by ICP/MS
following EPA Method 200.8 (EPA 1991},

Samples were received on 3/30/94 and was logged into Battelle’s fog-in
system. Samples were frozen to -80°C and subsequently freeze-dried.
According to instructions from the program manager, 21 samples were
composited into 8 samples. A subset of 17 samples (the Port Chester
and Eastchester sediment composites} were analyzed for an additional
four metals as requested in a memo from the program manager dated
1/11/85. The foliowing list summarizes all analysis dates:

Task Date Performed
Aqua Regia 2/1/35
ICP/MS - Sb, Be, Tl 3/7/35
GFAA - Se 2/7/35

Target detection limits were met for Sb, Se, and Tl. The detection limit
(DL) for Be exceeds the target detection limit. However, all but three
values were greater than the estimated DL and these values were
flagged with a J o indicate an estimation.

QA/QC SUMMARY/ADDITIONAL METALS (continued)
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METHOD BLANKS

MATRIX SPIKES

REPLICATES

SRM

REFERENCES

Two method blanks were analyzed. Only Sb was detected in one of
the blanks; however, the values were less than three times the MDL
and all sample values were detected at levels greater than five times the
blank concentration. Therefore, no data were flagged and all data were
blank corrected.

One sample was spiked with all four metals. Recoveries of all metals
except Sb {228%) were within the QC iimits of 75% to 125%.

One sample was digested and analyzed in triplicate. Precision for
triplicate analyses is reported by calculating the relative standard
deviation (RSD) between replicate results. RSD values ranged from
2% to 12%, which is within the QC {imits of £20%, indicating acceptable
precision.

SRM 1646 (estuarine sediment from the National Institute of Standards
and Technology [NIST]), was analyzed for all metals. None of the four
additional metals are certified. However, non-certified values are
reported and all four metals, with the exception of one replicate for Sb,
are within 39% of the non-certified values,

EPA (U.S. Environmental Protection Agency). 1991. Methods for the Determination of Metals in
Environmental Samples. EPA-600/4-91-010. Environmental Services Division, Monitoring
Management Branch, Washington D.C.
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QA/QC SUMMARY

PROGRAM: New York/New Jersey Federal Projects-2

PARAMETER: Chlorinated Pesticides, PCB Congeners, and 1,4-Dichlorobenzene
LABORATORY: Battelle Ocean Sciences, Duxbury, Massachusetts

MATRIX: Sediment

QA/QC DATA QUALITY OBJECTIVES

Reference MS Surrogate SRM Relative Detection
Method Becovery Recovery Accuracy Precision Limit {dry wt)
GC/ECD 50-120% 30-150% <30% <30% 1.0 - 20 ng/g
METHOD Sediment samples were extracted with methylene chloride according to a

modified version of EPA Method 8080 and the National Oceanic and
Atmospheric Administration (NOAA) Status and Trends cleanup
procedure (Krahn et al. 1988). Extracts were analyzed using gas
chromatography with alectron capture detection (GC/ECD) following a
modified version of EPA Method 8270. Pesticide detections were
qualitatively confirrned on a secondary column.

HOLDING TIMES Samples were collected from 3/22/94 through 3/25/94, and after
compositing, were held frozen at -20°C until shipment to the analytical
laboratory. Sediment samples were received by Battelle Ocean
Sciences on 4/22/94, Samples were held frozen at -20°C until extraction
and analysis. Samples were extracted by 5/6/94 and analyzed from
6/2/94 t0 6/29/94.

DETECTION LIMITS  Target detection limits were exceeded for most of the analytes. Actual
detection [imits were determined by the Method Detection Limit (MDL)
verification study. Four sediment samples with very low background
concentrations of contaminants were spiked with target compounds. For
each analyte, the standard deviation of the four spiked replicates was
muliiplied by 3.5.

METHOD BLANKS One method blank was extracted with batch of samples. No pesticides
or PCB congeners were detected in the blank.

SURROGATES Two compounds, DBOFB and PCB congener 112, were added to ali
samples prior to extraction to assess the efficiency of the analysis. The
mean recoveries of DBOFB and PCB 112 were 71% and 60%,
respectively. Recoveries of these compounds were within the QC
guidelines of 30% -150% for all samples analyzed.

MATRIX SPIKES One sample in each batch was spiked with pesticides and PCB
congeners. Recoveries for PCB congener CL; (25% and 47%; fell
below the acceptable criteria of 50% to 120%. The reason for this low
recovery is probably that the PCB congener CL; coeluted with alpha-
BHC. All other PCB congener recoveries ranged from 54% to 121%.
Recoveries for all pesticides and 1,4-dichlorobenzene ranged from 57%
to 115%. Since >80% of all analytes were between 50% and 120%, no
corrective action was taken.
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QA/QC SUMMARY/CHLORINATED PESTICIDES and PCB CONGENERS (continued)

REPLICATES

SRMs

REFERENCES

One sample from each batch was extracted in triplicate. Precision was
measured by calculating the relative standard deviation {RSD} between
the replicate results. RSDs were evaluated only when pesticides or
PCB congeners were detected in all three replicates. RSDs ranged from
5% to 114%. Six of the RSDs were greater than 30% but of those six,
only three were for analytes that were >10 times the MDL. These three
were 31% for CL3(18), 114% for CLg(105)} and 52% for CLg(138).

One SRM, 1941a, a marine sediment sample obtained from the National
Institute of Science and Technology (NIST) was analyzed with each
batch. Many of the values exceeded the acceptable criteria of <30%;
however all were <10 times the MDL. Percent differences were
calculated using SRM concentrations that were corected for surrogate
recovery.

Krahn, M.M., C.A. Wigren, R.W. Pearce, L.K. Moore, R.G. Bogar, W.D. MacLecd, Jr., S-L Chan,
and D.W. Brown. 1988. New HPLC Cleanup and Revised Extraction Procedures for Organic
Contaminants. NOAA Technical Memorandum NMFS F/NWC-153. National Oceanic and
Atmospheric Administration, National Marine Fisheries, Seattle, Washington.

EPA (U.S. Environmental Protection Agency). 1986. Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods. SW-846. U.S. Document No. 855-001-00000, U.S. Environmental
Protection Agency, Washington D.C.
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QA/QC SUMMARY

PROGRAM: New York/New Jersey Federal Projects-2
PARAMETER: Polynuclear Aromatic Hydrocarbons (PAH)
LABORATORY: Battelle Ocean Sciences, Duxbury, Massachusetts
MATRIX: Sediment

QA/QC DATA QUALITY OBJECTIVES

Reference MS/MSD Surrogate SRM Relative Detection
Method Recovery Recovery Accuracy Precision Limit (dry wt)

GC/MS/SIM 50-120% 30-150% <30% <30% 10 ng/g

METHOD Sediment samples were extracted according to a modified version of EPA
Method 8080 and the NOAA Status and Trends cleanup procedure
(Krahn et al. 1988). Extracts were analyzed using gas
chromatography/mass spectrometry (GC/MS) in the selected ion mode
(SiM) following a modified version of EPA Method 8270.

HOLDING TIMES Samples were collected from 3/22/94 through 3/25/94, and after
compositing, were held frozen at -20°C until shipment to the analytical
laboratory. Sediment samples were received by Battelle Ocean
Sciences, Duxbury, Massachusetts, on 4/22/94. Samples were held
frozen at approximately -20°C until extraction and analysis. Samples
were extracted by 5/6/94 and analyzed from 5/16/94 to 6/28/94.

DETECTION LIMITS Target detection limits of 10 ng/g dry weight were met for most of the
PAH compounds. Actual detection limits were determined by the Method
Detection Limit (MDL) verification study. Four sediment samples with
very low background concentrations of contaminants were spiked with
target compounds. For each analyte, the standard deviation of the four
spiked replicates was multiplied by 3.5. Actual detection limits ranged
from 7.18 to 20.84 pg/kg.

METHOD BLANKS One method blank was extracted with each batch of samples. No PAH
compounds were detected above the MDL; however, 2 of the 17
compounds were detected below the MDL and are flagged with a “J” to
indicate the values are estimates. They are pyrene in Batch 1 and
naphthalene in Batch 2.

SURROGATES Three isotopically labelled compounds were added prior to extraction to
assess the efficiency of the method. These were naphthalene-dg,
acenaphthene-dp, and chrysene-dis. Recoveries of surrogates were
within the quality control limits of 30% -150% with one exception. For
Batch 1, mean recoveries of naphthalene-dg, acenaphthene-d,q, and
chrysene-dqp were 52%, 59%, and 48%, respectively. In one sample,
recovery of chrysene-dy» was 28%. For Batch 2, mean recovenes of
naphthalene-ds, acenaphthene-dyg, and chrysene-ds, were 62%, 64%,
and 57%, respectively.
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MATRIX SPIKES

REPLICATES

SRMs

REFERENCES

QA/QC SUMMARY/PAHs (continued)

One sample was spiked with all PAH compounds for each batch. Matrix
spike recoveries for all analytes in Batch 2 ranged from 57% to 67%.
Matrix spike recoveries for all analytes in Batch 1 ranged from 26% to
73%. Six of the analytes in Batch 1 fell outside the acceptable ranges
of 50% to 120%. They are 48% for flucranthene; 47% for pyrene; 44%
for benzo[a]anthracene; 38% for chrysene; 26% for
benzo[blfluoranthene; and 32% for henzo[a]pyrene. These PAHs were
present at naturally elevated levels in the background sample. A blank
spike was prepared with this batch and had acceptable recoveries for all
target PAHs. As a result, it appears that the failure of selected PAHs to
meet the recovery criteria is related o the sediment sample. The
recoveries of PAHs in the MS sample for Batch 2 met the acceptance
criteria.

One sample was extracted in triplicate for each batch. Precision was
measured by calculating the relative standard deviation {(RSD) between
the replicate results. The RSDs ranged from 1% to 20%, within the
target precision goal of £30%.

One SRM,1941a, a marine sediment sample obtained from the National
Institute of Standards and Technology, was analyzed with each batch
of samples. Twelve of the 17 PAH compounds analyzed are certified at
levels above the MDLs. Of these, all compounds were detected within
30% of the certified mean, with the exception of chrysene (58% and
73%), benzolblfluoranthene {32% and 45%}, and
dibenz[a,h]anthracene (63% and 40%) in both batches. Percent
differences were calculated using SRM concentrations that were
corrected for surrogate recovery.

Krahn, M.M., C.A. Wigren, R.W. Pearce, L.K. Moore, R.G. Bogar, W.D. MacLeod, Jr., S-L Chan,
and D.W. Brown. 1888. New HPLC Cleanup and Revised Extraction Procedures for Organic
Contaminanis. NOAA Technical Memorandum NMFS F/NWC-153. National Oceanic and
Atmospheric Administration, National Marine Fisheries, Seattle, Washington.

EPA (U.S. Environmental Protection Agency). 1986. Tesf Methods for Evaluating Solid Waste:
Fhysical/Chemical Methods. SW-846. U.S. Document No. 955-001-00000, U.S. Environmental
Protection Agency, Washington D.C.
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TABLE A.1. Quality Assurance/Quality Control Data for Grain Size Analysis

Total Percent (dry weight)

Gravimetric Sand Sitt
Sediment Water Batch Gravel 62.4- 3.9- Clay
Treatment Content (%) No. >2000pym 2000 pm 624 pm  <3.9 pm
R-CLIS, Replicate 1 109 1 0 6 59 35
R-CLIS, Replicate 2 109 1 0 6 60 34
R-CLIS, Replicate 3 109 1 0 6 60 34
RSD NA® 0% 1% 2%
EC-8, Replicate 1 151 2 0 21 39 40
EC-8, Replicate 2 151 2 0 20 40 40
EC-8, Replicate 3 151 2 j| 21 38 40
RSD NA 3% 3% 0%
HU-2, Replicate 1 124 3 1 18 47 34
HU-2, Replicate 2 124 3 0 19 47 34
HU-2, Replicate 3 124 3 2 18 47 33
RSD NA I% 0% 2%
HU-22, Replicate 1 139 4 0 16 48 36
HU-22, Replicate 2 139 4 0 16 48 36
HU-22, Replicate 3 139 4 0 15 47 38
RSD NA 4% 1% 3%
BU-2, Replicate 1 171 5 0 13 42 45
BU-2, Replicate 2 171 5 0 13 40 47
BU-2, Replicate 3 171 5 0 14 41 45
RsD NA 4% 2% 3%
BC-4, Replicate 1 222 6 0 15 55 30
BC-4, Replicate 2 222 6 0 14 56 30
BC-4, Replicate 3 222 6 0 17 55 28
RSD NA 10% 1% 4%

{a) NA Not applicable.
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[ABLE A.2. Quality Assurance/Quality Control Data for Analysis of Specific

Gravity and Bulk Density
Bulk Density
Sediment Wet Dry Specific
Treatment Replicate Sample ID Batch lbs/cufl Ibs/icufl  Gravity
COMP HU-C 1 NY2-GRA-17 1 92 45 2.61
COMP HU-C NY2-GRA-17 1 ND® ND 2.64
RPD NA® NA 1%
I-Stat NA NA 0.01
COMP SB-A 1 NY2-GRA-1 1 83 30 2.58
COMP SB-A 2 NY2-GRA-1 1 83 30 2.56
RPD 0% 0% 1%
I-Stat 0.00 0.00 Q.q0
COMP GR 1 NY2-GRA-9 1 116 94 2.67
COMP GR 2 NY2-GRA-9 1 118 96 ND
RPD 2% 2% NA
1-Stat 0.01 0.01 NA

(a) ND No data; not tested.

(b} NA Not applicable.
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TABLE A.3. Quality Assurance/Quality Control Data for Analysis of TOC and
Percentage of Moisture

Sediment Batch TOC
Treatment No. (% dry wt.)
Method Blanks
Blank-1 1 0.003
Blank-2 1 0.001
Biank-1 2 0.003
Blank-2 2 0.003
Blank-1 3 0.003
Blank-2 3 0.002
Blank-3 3 0.003
Blank-4 3 0.003
Blank-5 3 0.002
Blank-1 4 0.005
Blank-2 4 0.008
Biank-3 4 0.002
Blank-4 4 0.002
Blank-5 4 0.004
Blank-6 4 0.004
Blank-1 5 0.003
Blank-2 5 0.002
Blank-3 5 0.002
Blank-4 5 0.004
Blank-5 5 0.004
Blank-1 6 0.001
Blank-2 6 0.002
Blank-3 6 0.002
Blank-4 6 0.002
Blank-5 6 0.002
Blank-6 6 0.005
Blank-7 6 0.004
Blank-8 6 0.004
Blank-8 6 0.004
Blank-10 e 0.006
Blank-11 6 0.004
Blank-12 6 0.002
Blank-13 5] 0.002
Blank-14 6 0.002
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TABLEA.3. (contd)

Sediment Batch TOC Percent
Treatment No. (% dry wt.) Difference'®
Standard Reference Material

Non-certified Value 2.6

SRM MESS-1 1 2.4% 4%
SRM MESS-1 2 2.44 6%
SRM MESS-1 2 262 1%
SRM MESS-1 3 2.56 2%
SRM MESS-1 4 2.42 T%
SRM MESS-1 5 2.40 8%
SRM MESS-1 6 2.40 8%
SRM MESS-1 6 2.38 8%
SRM MESS-1 8 2.45 6%
MESS-1Y 8 2.47

MESS-1Y, Duplicate 6 2.48

RPD 0%
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TABLE A.3. (contd)

Total
Sediment Batch TOC Percent
Treatment No. {% dry wi.) Solids
Analyvlical Replicates
EC-2, Replicate 1 1 1.02 66
EC-2, Repiicate 2 1 1.13 66
RPD 10% 0%
GR-1, Replicate 1 1 0.12 80
GR-1, Replicate 2 1 0.13 80
RPD 8% 0%
EC-3, Replicate 1 2 1.26 75
EC-3, Replicate 2 2 1.23 75
EC-3, Replicate 3 2 1.31 75
RSD 3% 0%
HU-1, Replicate 1 3 3.17 53
HU-1, Replicate 2 3 3.13 53
HU-1, Replicate 3 3 3.30 53
RSD 3% 0%
HU-21, Repiicate 1 4 3.26 44
HU-21, Replicate 2 4 3.19 44
HU-21, Replicate 3 4 3.15 44
RSD 2% 0%
HU-39, Replicate 1 5 1.85 52
HU-39, Replicate 2 5 1.95 52
HU-38, Replicate 3 5 1.88 52
RSD 2% 0%
BU-4, Replicate 1 8 3.42 37
BU-4, Replicate 2 6 3.44 37
RPD 1% 0%

(a} Percent Difference between results obtained from analysis of SRM MESS-1 and
non-certified value of 2.6%. SAM MESS-1 is not certified for TOC, but according
to historical analyses from Battelle's records, the estimated value is 2.6% TOC.
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TABLE A.4. Quality Assurance/Quality Control Data for Metals in Sediment

Sediment Metals (pug/fg dry wt)

Treatment Batch Ag (ICPMS) Ag (ICP/Aqua) As Cd Cr Cu Hg Ni Pb Zn
Method Blanks

Blank-1 1 0.119 U™  0.131 0572 U 0.020 04010 D525U 0001U 0840U 044U 255U
Blank-2 1 0119 U 0.119 05720 0020 0401U 0525U 0001 U 0840U 041 255U
Blank-3 1 NA © NA NA NA NA NA 0001 U NA NA NA
Mean blank NA NA NA NA NA NA NA NA 0.2 NA
Standard Reference Material

Cerlified value NC © NC 11.6 0.36 76 18 0.063 32 28.2 138
Range NC NC 1.3 +0.07 +3 +3  10.012 3 118 16
SRM 1646 1 0.119 U 0.275 8.72 0.331 427 164  0.074 254 227 938
SRM 1646 1 0.119 U 0.138 8.8 0350 399 16.1 0.079 235 224 906
SRM 1646 1 NA NA NA NA NA NA  0.077 NA NA NA
SRM 1646 1 NA NA NA NA NA NA 0070 NA NA NA
Percent Difference NA NA 25% @ g% 44% @ 9% 17% 21% @ 20%  32% @
Percent Difference NA NA 23% 9 a%  48% 0 11% 26% @ 270, @ 290, O 340, @
Percent Difference NA NA NA NA NA NA 22% @ NA NA NA
Percent Difference NA NA NA NA NA NA 11% NA NA NA
Matrix Spike Results

EC-11/CT COMP EC-B-II 1 2.91 3.38 11.1 4.15 104 250 1.21 44,1 322 379
EC-11/CT COMP EC-B-IIMS 1 4.85 22.0 192 21.4 589 696 11.4 135 840 1140
Concentration Recovered 1.94 18.6 181 17.3 485 446 10.2 90.9 518 761
Amount Spiked 20.0 20.0 200 20.0 500 500 10.0 100 500 1000
Percent Recovery 10% 93% 90% 86%  97%  89%  102% 91%  104%  76%



TABLE A.4. {contd)

LY

Sediment Metals (pg/g dry wt)

Treatment Batch Ag (ICP/MS) Ag (ICP/Agqua} As Cd Cr Cu Hg Ni Pb Zn
COMP HU-C 1 5.22 7.02 15.2 4.06 169 174 2.55 40.0 194 252
COMP HU-C, MS 1 6.85 2586 193 21.4 656 612 121 125 715 1010
Concentration Recovered 0.683 i8.6 178 17.3 487 438 .55 85.0 521 758
Amount Spiked 20.0 20.0 200 20.0 500 500 10.0 100 500 1000
Percent Recovery 3% © 93% 89% 87%  97%  88% 96% 85% 104%  76%

Analytical Replicates

EC-11/CT COMP EC-B-I, Re 1 278 338 109 4.26 102 248 1.27 44.6 322 ars
EC-11/CT COMP EC-B-Il, Re 1 3.05 3.44 11.3 4.04 107 254 1.18 44.6 333 383
EC-11/CT COMP EC-B-Il, Re 1 2,91 3.33 11.1 4.15 103 248 1.18 431 312 ars
RSD 5% 2% 2% 3% 3% 1% 4% 2% 3% 1%
COMP HU-C, Replicate 1 1 . 8.10 7.05 15.2 4.05 171 174 2.57 40.3 196 247
COMP HU-C, Replicate 2 1 6.05 7.03 15.5 4.11 167 173 2.866 39.4 193 253
COMP HU-C, Replicate 3 1 6.51 6.98 15.0 4.02 170 175 242 40.3 194 257
RSD 4% 1% 2% 1% 1% 1% 5% 1% 1% 2%

(a) U Undetected at or above given concentration,

{b) NA Not applicable.

{c) NC Not cerlilied.

(d} Qutside quality control criteria (£20%) for SRMs.

(e) Outside quality contral criteria (75-125%) for matrix spike recoveries,



TABLE A5, Quality Assurance/Quality Control Data for Additional
Metals in Sediment

Metals (pg/g dry wt)
Sediment Be Sb Se Tl
Treatment ICPMS ICPMS GFAA ICP/MS
Method Blanks
Blank-1 05U@ 0124 013 U 0024 U
Blank-2 05U 0.030 013 U 0024 U
Standard Reference Material
Certified Value NG NC NG NC
Range NA © NA NA NA
Non Certified Value 1.5 0.4 0.6 05
1646 1.02 0.300 0.41 0.305
1646 0.912 0.200 0.42 0.322
Percent Difference from Cerlified value NA NA, NA, NA
Percent Difference from Cerified value NA NA NA NA
Matrix Spike Results
EC-11/CT COMP EC-B-II NA 0.15 0.21 NA
EC-11/CT COMP EC-B-Il MS NA 2.43 2.89 NA
Amount Recovered NA 2.28 2.68 NA
Amount Spiked NS @ 1.00 2.50 NS
Percent Recovery NA 228% © 107% NA
EC-11/CT COMP EC-B-Ii 0.953 NA NA 0.461
EC-11/CT COMP EC-B-Il MS 4.99 NA NA 4.68
Amount Recovered 4.04 NA NA, 4. 68
Amount Spiked 5.00 NS NS 5.00
Percent Recovery 81% NA NA 94%
Analvtical Replicates
EC-11/CT COMP EC-B-l, Rep 1 0.959 1.52 0.70 0.423
EC-11/CT COMP EC-B-ll, Rep 2 0.955 1.46 0.83 0.440
EC11/CT COMP EC-B-l, Rep 3 0903 1.48 0.89 0.445

RSD

3%

{a} U Undetected at or above given concentration.

{b) NC Noan-certified value.
(c) NA Mot appticable.
{d) NS Nof spiked.

(&) Outside quality control criteria (75-125%) for matrix spike recoveries.
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TABLE A.6. Quality Control Data for 1,4-Dichlorebenzene, Pesticides, and PCB Congeners in Sediment

MATRIX SPIKE

Batch: 1 1 1 1 1 1 1
Treatmeni: Blank EC-10 EC-10, M5 Concentration Amount Concentration
Recovered Spiked Spiked

Sample Size (g} 9.076 W 6.689 2.289 NA® NA NA Percent

Units (dry wi) : pa/kg Ha/kg kg __bg/kg ng. pg/kg  Recovery
1,4-Dichlorobenzene 1.19 U* 84.46 510.36 425.91 1425 623 68
2,4-DDD 097 U 16.57 18.72 2.15 NS @ NS NA
2,4-DDT 091 U NA NA NA NS NS NA
4,4-DDD 1.56 U 53.31 154.73 101.42 201.0 a8 115
4,4-DDE 229 U 38.55 117.11 78.56 2005 88 90
4,4-DDT 519 U 2.19 J® 7476 72.56 2005 88 83
Aldrin 087 U 118 U 58.05 58.05 200.5 68 66
alpha-Chlordane 127 U 14.46 85.02 70.56 200.0 a7 81
Dieldrin 1.85 U B.52 66.86 58.34 2005 B8 67
Endosulan | /2,4-DDE 239 U az4 U 73.57 7357 200.5 a8 84
Endosultan il 1.78 U 242 U 72.03 72.03 200.5 BB B2
Endosulfan Sulfate 168 U 228 U 86.48 86.48 200.5 88 99
Endrin® 324 U 440 U 78.26 78.26 200.0 87 g0
Endrin Aldehyde™ 193 U 262 U 66.18 66.18 200.5 83 76
Heptachlor 1.96 U 265 U 87.96 B7.96 200.5 88 100
Heptachlor Epoxide 1.09 U 147 U 81.04 81.04 200.5 88 93
alpha-BHC" 121 U 0.28 J 69.22 68.94 2005 88 79
beta-BHC™" 0.09 J 242 U 64.97 64.97 200.5 88 74
delta-BHG" 1.20 J 220 U 68.21 68.21 200.5 88 78
Lindane® 033 J 192 U 72.05 72.05 2005 7:] 82
Methoxychlor” 203 U 275 U 94.68 94.68 200.0 B7 108
Toxaphanet® 6141 U 8332 U NA NA NS NS NA
trans-Nonachfor 1.86 U 7.45 557 5.57 NS NS NA

CL2(08) 438 U 6.47 28.20 21.74 200.00 87 25 @
CL3{18) 278 U 26.86 98.05 71.18 200.00 B7 81

CL3(28) 1.83 U 42.91 148.46 105.55 200.00 87 1219
ClL4(44) 265 U 4352 118.73 75.21 200.00 87 B6
CL4{49) 166 U 34.91 44,50 9.60 NS NS NA
CL4(52) 154 U 51.61 12253 70,92 200.00 87 81
CL4(66) 145 U 53.60 158.19 98.58 200,00 B7 113
CL5(87) 088 U 13.96 15.20 1.24 NS NS NA
CL5(101) 074 U 33.21 98.14 64.93 200.00 87 74
GL5(105) 048 U 12.92 85.99 73.07 200.00 87 84
CL5(118) 1.30 U 28.18 87.87 59.69 200.00 a7 68
CL6(126) 138 U 5.45 £2.99 77.54 200.00 87 8%
CL6{138) 119 U 31.64 101.08 69.45 200.00 a7 79
CL&(153) 577 U 26,37 91.20 64.83 200.00 87 74
CL7(170} 146 U 17.20 88.02 70.82 200.00 87 81
CL7{180) 098 U 31.37 96.83 65.45 200.00 a7 75
CL7{183) 109 U 4.97 NA NA NS NS NA
CL7(184) 1.09 U 049 J NA NA NS NS NA
cL7(187) 082 U 15.44 70.69 55.25 200.00 87 63
CLB(195) 1.24 U 6.36 76.77 70.41 200.00 a7 B1
CL9{206) 1.90 U 14.96 30.94 75.98 200.00 a7 87
CL10(209) 118 U 9.42 90.27 80.85 200.00 87 93

Surrogate Recoveries (%)

DBOFB 73 82 86 NA NA NA NA
CL5{112) 64 55 67 NA NA NA NA

A9



TABLE A6. (contd)

MATRIX SPIKE
Batch: 2 2 2 2 2 2 2
Treatment: Blank R-MUD R-MUD, MS Concentration Amount Goncentration
Recovered Spiked Spiked
Sample Size (g) B.542%¥ 13.660 13.220 NA NA NA Percent
Units (dry wi) - pg/kg po/kg vg/kg uakg ng pg/kg  Recovery
1,4-Dichlorobenzene 127 U 079 U 61.78 61.78 1425.00 108 57
2,4-DDD 1.04 U 0.01 J NA NA NS NS NA
2.4-DDT 097 U 0.60 U NA NA NS NS NA
4,4-DDD 1.65 U 0.06 J 11.72 11.66 201.00 15 77
4,4-DDE 243 U 0.01 J 10.08 10.07 200,50 15 66
4,4-DDT 551 U 3.45 U 10.99 10.99 200.50 15 72
Aldrin 083 U 058 U 11.35 11.35 200.50 15 75
alpha-Chlordane 1.35 U 0.01 J 11.39 11.39 200.00 15 75
Dieldrin 1.97 U 0.21 J 11.34 11.13 200.50 15 73
Endosulian i /2,4-DDE 254 U 159 U 13.52 13.52 200.50 15 89
Endosulan Il 189 U 0.05 J 13.24 13.19 200.50 15 87
Endosuffan Sulfate 179 U 112 U 10.86 10.B6 200.50 156 72
Endrin® NA NA NA NA NS NS NA
Endrin Aldehyde"™ NA NA NA NA NS NS NA
Heptachlor 208 U 1.30 U 10.27 10.27 200.50 15 68
Heptachlor Epoxide 115 U 072 U 10.60 10.60 200.50 15 70
alpha-BHC! NA NA NA NA NS NS NA
beta-BHC™ NA NA NA NA NS NS NA
delta-BHC" NA NA NA NA NS NS NA
Lingane! NA NA NA NA NS NS NA
Methoxychlor'” NA NA NA NA NS NS NA
Toxaphene! NA NA NA NA NS NS NA
trans-Nonachlor 198 U 000 J NA NA NS NS NA
CL2(08) 465 U 29t U 7.05 7.05 200.00 15 47 @
CL3(18) 295 U 185 U 8.12 8.12 200.00 15 54
CL3(28) 1.94 U 121 U 10,03 10.03 200.00 15 66
ClL4{44) 282 U 022 J 10.29 10.07 200.00 15 67
CL4(49) 1.76 U 0.04 J NA NA NS NS NA
CL4(52) 163 U 0.06 J 9.91 9.85 200.00 15 65
CL4{66) 1,54 U c.04 J 10.43 10.39 200,00 15 69
CL5(87) 093 U 0.05 J NA NA NS NS NA
CL5(101) 078 U 0.04 J 10.27 10.29 200.00 15 68
CL5{105) 0.52 U 0.03 J 9.12 9.09 200.00 15 60
CL5{118) 138 U 0.02 J 9.25 g.23 200.00 15 61
CLB{128) 146 U 092 U 9.42 9.42 200.00 15 62
CL6{138) 126 U 0.07 J 9.36 9.29 200.00 15 61
CL6{153) 613 U 003 J B.56 8.53 200.00 15 56
CL7(170) 155 U 097 U 9.26 9.26 200.00 15 61
CL7{160) 1.04 U 065 U 9.32 9.32 200.00 15 62
CL7(183) 115 U 072 U NA NA NS NS NA
CL7(184) 115 U 0.01 J NA NA NS NS NA
CL7{187) 087 U 0.01 J 9.29 9.27 200.00 15 61
CL8{195) 1392 U 083 U 9.35 9.35 200.00 15 62
CL9(206) 202 U 126 U 9.13 9.13 200.00 15 60
CL10(209) 126 U 079 U 9.41 9.41 200.00 15 62
r veries (3
DBOFB 66 85 69 NA NA NA
CL5{112) 72 49 64 NA NA NA

AQ



TABLE A.6. {contd})

STANDARD REFERENCE MATERIAL

Batch: 1 1 1 2 2 2
Treatment: SRM SRM
NIST 1941a Certified NIST 1941a Certified
Sample Size {g)} 5.133 Value Percent 5.057 Value Percent
Units (dey wi) :  pg/kg ug/kg Difterence™ Jg/kg ua/kg Difference

1,4-Dichlorobenzene NA (Noil NA NA NC NA
2.4-DDD NA NC NA NA NC NA
24-DDT NA NC NA NA NC NA
4,4.DDD 256 J 5.06 4 4.86 5.06 103
4,4-DDE 346 J 6.59 8 316 J 6.59 1
4,4-DDT NA NC NA NA NC NA
Aldrin NA NC NA NA NC NA
alpha-Chlordane 1.01 J 2.33 44 1.06 J 233 14
Dieldrin NA NC NA NA NC NA
Endosulfan | /2,4-DDE cl 0.73 NA ND 0.73 NA
Endosulfan || NA NC NA NA NC NA
Endosulfan Sulfate NA NC NA NA NC NA
Endrin® NA NC NA NA NC NA
Endrin Aldehyde‘” NA NC NA NA NC NA
Heptachlor NA NC NA NA NC NA
Heptachior Epoxide NA NC NA NA NC NA
alpha-BHC" NA NC NA NA NC NA
beta-BHCH NA NC NA NA NC NA
delta-BHC" NA NC NA NA NC NA
Lindang® NA NC NA NA NC NA
Methoxychloﬁ” NA NC NA NA NC NA
Toxaphene!® NA NC NA NA NC NA
trans-Nonachlor 0.394J4 1.26 61 0.60J 1.26 10
CL2{08) NA NC NA NA NC NA
CL3{18) NA NC NA NA NC NA
CL3{28} NA NC NA NA NC NA
CL4{44} agsJ 4.80 4 ag2J 4.80 54
CL4{49)} 3.03 9.50 59 314 J 9.50 38
CL4(52) 3.20 6.89 40 3.89 6.89 6
CL4(66) 7.11 6.80 M 6.07 6.80 68
CL5{B7} 145 J 6.70 55 1.72 6.70 46
CL5{101) 9.02 11.00 5 6.94 11.00 16
CL5{105) 1.18 3.85 33 1.05 3.85 39
CL5(118) 3.2¢9 10.00 32 3.55 10.00 25
CLB{128}) 3.07 1.87 238 1.82J 1.87 106
CL6(138) 4.96 13.38 24 6.05 13.38 4
CLG(153) 5214 17.60 39 521J 17.60 a7
CL7{170) 4,82 3.00 230 C 3.00 NA
CL7{180) 5.47 5.83 93 5.10 5.83 85
CL7{t83) NA NC NA NA NC NA
CL7(184) NA NC NA NA NC NA
CL7(187} NA NC NA NA NC NA
CLB(195) NA NC NA NA NC NA
CL9(2086) C 67 NA 293J 3.67 69
CL10{209) 7.52 B8.34 as 5.26 8.3 33
DBOFB 78 NA NA 53 NA NA
CL5(112} 49 NA NA 47 NA NA



TABLE A6. (contd)

TRIPLICATE ANALYSES

1 1 1 2 2 2
Treatment: EC-15 EC-15 EC-15 GR-10 GR-10 GR-10
Replicate 1 Replicate 2 Replicate 3 Replicate 1 Replicate 2 Replicate 3
Sample Size (g) 9.854 9.442 9.339 8.1B2 8.594 8.657
Units (dry wi) : pg/kg ug/kg pa/kg RSD(%} _ uo/kg pg/kg pgkg  RASD{%)
1,4-Dichlorobenzene 10.65 8.00 7.52 19 17.73 25.25 19.82 19
2,4-DDD 10.32 13.52 10.13 17 6.58 9.27 6.64 21
2,4-DDT 0.84 U 087 U 0.88 U NA 101 U 096 U 095 U NA
4,4-DDD 41,51 47,84 42.18 B 5.56 6.05 552 5
4,4-DDE 13.20 12.90 10.14 14 458 5.53 5.01 9
4.4-DDT 235 J 425 J 257 J a4 0.38 .J 0.19 J 016 J 48
Aldrin 0.80 U 0.84 U 085 U NA 097 U 092 U 091 U NA
alpha-Chlordane 18.62 23.16 2252 11 1.02 J 1.41 1.09 J 18
Dieldrin 7.09 7.58 6.22 10 127 J 1485 J 1.46 .J 7
Endosulfan [ 24-DDE 220 U 230 U 232 U NA 265 U 252 U 25t U NA
Endosulfan Il 164 U 1.71 U 173 U NA 138 J 177 J 097 J 29
Endosulfan Sulfate 1.55 U 1.62 U 184 U NA 0.31 J 0.44 J 028 J 25
Endrin® 298 U 311 U 315 U NA NA NA NA NA
Endrin Aldehyde 178 U 186 U 188 U NA NA NA NA NA
Heptachlor 1.80 U 1.88 U 190 U NA 217 U 207 U 205 U NA
Heptachlor Epoxide 1.00 U 104 U 105 U NA 120 U 1.15 U 114 U NA
alpha-BHC" 111 U 116 U 117 U NA NA NA NA NA
beta-BHC® 1.64 U 171 U 173 U NA NA NA NA NA
delta-BHC" 1.49 U 1.56 U 158 U NA NA NA NA NA
Lindane™ 130 U 136 U 137 U MNA NA NA NA NA
Methoxychlor™ 187 U 195 U 197 U NA NA NA NA NA
Toxaphene!” 5656 U 59.03 U 3968 U  NA NA NA NA NA
trans-Nonachlar 11.31 14.64 14.13 123 054 J 0.66 J 053 J 12
CL2(08) 7.98 8.19 6.21 15 253 J 295 J 2.64 J 8
CcL3{18) 19.18 23.08 2208 9 as1 4.43 415 7
CL3(28) 51.14 20.02 31.85 at™ 1308 17.79 14.05 17
CL4(44) 24.24 31.36 29,22 13 5.15 6.44 5.42 12
CL4(49) 2321 27.18 2475 8 5.38 7.00 6.50 13
CL4(52) 29.20 4152 36.00 17 6.66 8.07 6.98 10
CL4({66) 88.09 103.82 92.36 9 10.53 11.61 9.40 10
CL5(B7) 533 7.44 6.83 17 1.78 2.11 1.90 8
CLS(101) 24.93 29.25 28.42 8 5.15 6.22 5.24 11
CL5(105) 4.86 41.07 7.37 114 % 2.29 2.35 1.85 13
CL5{118) 13.11 16.42 15.16 1 474 6.1 5.26 13
CL&{128) 4.50 6.23 7.30 24 2.96 3.47 317 8
CL6(138) 67.37 36.36 24.29 52 ™ 5.60 7.00 6.08 11
CL&(153) 12.25 10.68 12.57 9 421 J 5.46 J 504 J 13
CL7(170) 9.06 9.86 8.44 B 211 2.81 231 15
CL7{180) 9.43 12.62 10.25 15 3.04 3.82 3.20 12
CL7{1B3) 1.45 2.28 207 22 0.60 J 0.89 J 073 J 19
CL7{184) 1.19 0.79 J 0.42 J 48 038 J 0.36 J 045 J 11
CL7{187) 3.29 4.79 a7 20 1.61 2.04 1.72 12
CLB(195) 1.57 2.03 1.59 15 0.35 J 0.41 J 0.37 J 8
CLY(206) 473 5.62 495 9 074 J 1.07 J 0.86 J 19
CL10(209) 4.10 5.87 475 18 127 J 1.49 1.49 9
R

DBOFB 84 94 85 NA 50 63 58 NA
CL5(112} a4 43 34 NA 39 5Q 44 NA



TABLE A6 (contd)
Quall

(a) Sample concentration of the procedural blank adjusted for the average sample size of the batch.
(b) NA Not applicable.
{c) U Undetecied at or above given concentration.
{d} NS Not spiked.
{e} J Concentration estimated; analyle detected below method detecfion limit (MDL}, but above instrument detection limit (IDL).
{f} Analyte required only in samples designated for Central Long Island Disposal Testing Site.
{g) Outside quality control criteria (50-120%) for matnix spike recoveries.
{h) Percent Difference from cenified
= absolute value [(certified value ,ug/kg - value detected comecied for surrogate recovery, pgkq) / certified value, pg/kgl.
(il NC No certified value available.
(il C Analyte not determined due to co-eluting peak.
(k) Outside quality control criteria (+30%) for replicates.

A13
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TABLE A 7. MDL Verification Study for Analysis of Pasticides and PCBs in Sediment

Battelle (D: QG99 QHO1 QHO?2 OHO3 QHO0a QHO5 OHO6 QHO7 Method Mathod
Standard  Detection Detection
Deviation Limit Limnit
Sample Size {g): 20,918 15.455 19.201 18.645 19.087 19.434 18.896 18.612 8TD MDL" MDL
Units {dry wh): pa/kg poky _ pgkg ugkg  pgikg Ho/kg pgkg po/kg (n-1) pokg _ _(ng)
1,4-Dichiorobenzene 1.934 1.589 1.642 1.966 1.820 1.483 1.965 2685 0.372 1.114 21,485
24-DDD NS™ NS NS NS NS NS NS NS NA® NA NA
2.4-DDT NS NS NS NS NS NS NS NS NA NA NA
4,4-DDD 0.494 0.516 0.533 0.637 0.526 0.570 0.453 0.503 0.055 0.165 3.180
4,4-DDE 0.380 0.433 0.422 0.477 0.464 0.462 0.451 0.456 0.031 0.053 1,791
4,4-DDT 0.853 0.455 0.487 0.474 0.515 0.546 0.498 0.499 0.129 0.387 7.460
Aldrin 0.379 0.460 0.443 0.502 0.459 0.431 0.450 0.477 0.036 0.108 2.077
Alpha-chlordane 0.344 0.427 0.375 0.471 0.435 0.413 0.438 0,440 0.040 0.121 2,328
Dieldrin 0.400 0.451 0.478 0.493 0.458 0.499 0.465 0.441 0.032 0.095 1.836
Endosulfan ! 0.423 0.556 0.480 0.562 0.531 0.506 0.517 0.540 0.045 0.136 2.628
Endosulfan I 0.500 0538 0.544 0.575 0.552 0.558 0.529 0.526 0.023 0.068 1.319
Endosulfan Sulfate 0.416 0,426 0.448 0.476 0.463 0.489 0.473 0.462 0.025 0.078 1.458
Endrin® 0.381 0.490 0512 0.557 0.852 0.550 0.540 0.549 0.059 0.178 3.439
Endrin Aldehyda™ 0.425 0.534 0532 0.619 0.568 0.526 0.558 0.578 0.056 0.169 3.258
Heptachlor 0.445 0.516 0476 0.581 0.527 0.480 0.528 0.549 0.040 0.118 2.208
Heptachlor epoxide 0.442 0.542 0.495 0572 0.549 0514 0.543 0.560 0.042 0.127 2.444
A-BHC™ 0,342 0.415 0.428 0.450 0.433 0.384 0.415 0.433 0.034 0.103 1.985
B-BHC® 0.442 0.547 0.539 0.541 0,495 0.493 0.513 0.504 0.035 0.104 1,996
D-BRCH 0.429 0.537 0.489 0.510 0.532 0.473 0.491 0.485 0.034 0.103 1.989
Lindane™ 0.386 0.477 0457 0.482 0.458 0.431 0.452 0.480 0.030 0.091 1.745
Methoxychior™ 0.319 0.446 0.497 0.489 0.530 0.553 0.561 0.554 0,081 0.242 4.673
Toxaphene™ N$§ NS NS NS NS NS NS NS NA NA NA
Trans-nonachlor NS NS NS NS NS NS NS NS NA NA NA



Gi'vY

TABLE A7, (contd)

Battelle ID: olclel:] OHO1 CHO2 CHO3 OHo4 OHO5 OHO8 OHo? Method Method
Standard  Detection Datection
Daviation Limit Limit
Sample Size (g): 20919 19.455 19.201 18,645 19.087 19.434 18,896 18.612 87D MDL™ MDL
Units (dry wi): po/kg vo/kg vakg bokg  ugkg Kg/kg pg/kg po/kg {n-1) po/kg (ng)
CL2(08) 0.273 0.302 0,289 0.319 0.244 0.312 0.319 0.378 0.039 0.117 2,265
CL3{18) 0.376 0.447 0.415 0.489 0.452 0.415 0.422 0.445 0.034 0,100 1.937
CLa(28) 0.976 £.491 0.465 0.482 0.439 0.463 0.459 0.486 0.037 0.112 2,155
CL4{44) 0.425 0.529 0.478 0.551 0.506 0.470 0.489 0.511 0.039 0.116 2,243
CL4(49) NS NS NS NS NS NS NS NS NA NA NA
CL4{52) 0.418 0.491 0.442 0.522 0,471 0.426 0.450 0.473 0.035 0.104 2.000
CL4(66) 0.423 0.526 0.487 0.519 0.493 0.436 0.477 0.490 0,036 0.108 2,087
CL5(87) NS NS NS NS NS NS NS NS NA NA NA
CL5(101} 0.459 0.587 0.530 0.597 0.551 0.501 0.519 0.532 0.045 0.124 2.581
CL5{105) 0.373 £.381 0.416 0.459 0.405 0.435 0,423 0.421 0.028 0.084 1.618
CLS{118) 0.399 0.479 0.454 0.486 0,463 0.469 0.460 0.467 0.027 0.080 1.534
CL&{128) 0.362 0.414 0.401 0.394 0.400 0,404 0.385 0.401 0.015 0,046 0.887
CL6(138) 0.279 0422 0.4%1 0.421 0.418 0.410 0.407 0.417 0,014 0.042 0.806
CLE(153) 0.359 0.416 0.418 0.437 0.430 0.414 0.402 0.414 0.024 0.071 1.378
CLT(170) 0.342 0.402 0.376 0.407 0.394 0.384 0.378 0.380 0.020 0.060 1,148
CL7{180) 0.341 0.384 0.380 0.430 0.426 0.397 0.395 0.390 0.028 0.084 1,622
CL7(183) NS NS NS NS NS NS NS NS NA NA NA
CL7{184) NS NS NS NS NS NS NS NS NA NA NA
CL7{187) 0.228 0.384 0.358 0.421 0.400 0.403 0.391 0.278 0.029 0.086 1,654
CLB(195) 0.328 0.367 0.364 0,397 0.390 0.382 0.381 0.371 0.021 0.064 1.227
CL9(208) 0.267 0.303 0.314 0.326 0,228 0.305 0.277 0.299 0.022 £.085 1,256
CL10(209) 0.359 0.299 0.402 0.448 0.447 0.430 0.437 0.425 0.030 0.090 1,738
DBOFB 55 67 58 &6 64 61 63 5
CL5(112) 58 683 61 87 64 67 62 61

Ta) MDL Tha Method Detection Limit {2.998 x standard deviation).

(b) NS Not spiked.
{c) NA Not applicable.

{d) Analyte required only in samples designated for Central Long fsland Disposal Testing Site.



oY

TABLE A.8. Quality Control Data for Polynuclear Aromatic Hydrocarbons (PAH) in Sediment

BLANKS MATRIX SPIKE
Batch: 1 2 1 1 2 2
Treatment: Blank Blank EC-10 EC-10, MS R-MUD R-MUD, MS
Petcent Moisture: NA™ NA 56.369 19.842  Concentration Concentration
Dry Weight (g) 9.076" 8,542 6.689 2.289 Spiked Percent 13655  13.216 Spiked Percent
Units (dry wi): Ho/kg Ha/kg Ho/kg pg’kg Hg/kg Recovery  pg/kg pokg  pg/kg  Recovery
naphthalene 12.36 U@ 073 J@ 293.40 1949,96 2595.02 64 1.13J  280.30 449 g2
1-methyinaphthalens 13.00 U NA 95.73 1781.30 2575.36 65 NA NA NS®  NaA
2-methylnaphthatene®® 10,96 U NA 190.08 1754.99 NS NA NA NA NS NA
biphenyl 10.45 U 11,90 U 64,14 1699.62 2588.69 63 694U 28569 448 64
2,6-dimethyinaphthalene'® 10.21 U NA 89.93 1798.88 2579.29 66 NA NA NS NA
acenaphthylene 9.94 U 10.57 U 392.81 2109.65 2484.93 69 661U 27533 430 &4
acenaphthene 1283 U 13.74 U 199.96 1884,07 2681.52 63 8.59 U 299.51 464 84
fluorene 10.63 U 11.36 U 234.41 1876.21 2570.55 64 741U  271.59 445 61
phenanthrene 10.78 U 1145 U 1129.33 2727.93 2564,10 62 072J 28568 448
anthracene 1046 U 11.12 U 839.49 2036.08 1956.09 61 696 U 211,15 339 62
1-methylphenanthrene®® 957 U NA 343.98 2220.41 2555.70 73 NA NA NS NA
fluoranthene 972 U 10.32 U 4119.64 5351.78 2594,15 48 0534 288.99 449 64
pyrene 283 J 12.46 U 4171.38 5396.57 2590.65 479 0550 28647 449 64
benz{alanthracene 1156 U 1229 U 2017.45 3005.59 2245.09 4% o624 23070 389 59
chrysene 1447 U 15.06 U 2535.99 3529.16 2602.88 8@ 9420 20113 451 65
benzo[blilucranthens 1068 U 11.34 U 3396.16 4074.64 2582,35 269 0504 277.16 447 62
benzo[klfluoranthene 12.66 U 13.46 U 780.34 2490.31 2572.30 67 842U 296.83 446 67
benzo(e]pyrene™™ 798 U NA 1244,09 2852.72 2582.79 62 NA NA NS NA
benzolalpyrene 9.90 U 10.52 U 2397.66 3196.38 2332.46 2% s58U 23113 404 57
perylene'® 2084 U NA 381.92 1587.57 1953.69 62 NA NA NS NA
indeno{1,2,3-¢,d}pyrene 8.55 U 908 U 1408.89 2781.05 229227 60 568 U 239.58 397 60
dibenz[a,hjanthracene 8.68 U 9.22 U 355.49 1583.39 1938.40 63 577 U 20526 336 61
penzofg,h.iperylene 798 U 763 U 1349.43 2656.07 2307.99 57 477U 23176 400 58
Surrogate Recoveries (%)
naphthalene-d8 59 69 53 55 NA NA, 54 66  NA Na
acenaphthene-d10 63 66 60 59 NA NA 56 63 NA NA

chrysene-di12 65 63 52 25 NA NA 58 64 NA NA
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TABLE A 8. {contd)

STANDARD REFERENCE MATERIAL

Bateh; 1 1 2 2
Treatment: NIST 1941a NIST 1941a NIST 1941a NIST 1841a
Certified Cartified

Dry Weight (g) Value 5133 Parcent Value 5.057 Percant

Units {dry wi): ug/kg po/kg Ditterence™ pg/kg po/kg Difarence™
naphthalene 1010 446.35 2 1010 451,60 10
1-methyinaphthalens®® NP 69.83 NA NA NA NA
2-methylnaphthalene® NC 149.85 NA NA NA NA
bipheny! NC 45,65 NA NC 45.92 NA
2,6-dimethy'naphthalens'® NC 33.39 NA NA NA NA
acenaphthylene NC 50.40 NA NC 43.38 NA
acenaphtheng NC 23.36 NA NC 24.71 NA
flucrene 97.3 49.71 18 97 47.87 3
phenanthrene 489 274,57 12 489 275.27 2]
anthracene 184 115.14 24 1684 114.23 17
{-methylphenantnrene’ NC 59,14 NA NA NA NA
fluoranthene 981 558.33 13 981 523.89 1
pyrene 811t 465.23 14 811 439.33 2
benz[ajanthracene 427 228.99 7 427 208.24 8
chrysene 380 330.74 73 @ 380 318.66 58 0
benzao[b]fluoranthene 740 540.68 45 ® 740 519.11 320
henzo(k]flucranthene 361 186.68 3 361 192.57 1
benzofe]pyrene™® 553 291,70 5 NA NA NA
benzo[a)pyrene 628 277.29 12 628 291.97 12
perylene'® 452 202.39 11 NA NA NA
indeno[1,2,3-¢ dipyrene 501 264.41 5 501 248.25 B
dibenz[a,hjanthracene 73.9 60.42 63 ¢ 74 54.65 400
benzo[g,hlperylene 525 249.44 6 525 2333 16
Surrogate Recoveries (%)
naphthalene-d8 NA 43 NA NA 51 NA
acenaphthene-d10 NA 50 NA NA B3 NA

chrysene-d12 NA - NA NA 55 NA
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[ABLE A.8. (contd)

ANALYTICAL REPLICATES
Batch: 1 i 1 2 2 2
Treatment: EC-15 EC-15 EC-15 GR-10 GR-10 Dup.  GR-10Trp.
Replicate 1 Replicate 2 Replicate 3 Replicate 1 Replicate 2 Replicate 3
Dry Weight (g) 9.854 9.442 9.339 8.182 8.594 8.657
Units {dry wi): po/kg Ha/kg va/kg RSD(%) po/kg uglkg Hg/kg RSD(%)

naphthalene 413,07 383.64 346,57 9 97.15 122.54 106.28 12
1-methylnaphthalene! 230,13 293.43 294.48 14 NA NA NA NA
2-methylnaphthalene® 220,96 269,92 256.05 10 NA NA NA NA
biphenyl 67.60 81.01 101,32 20 21.24 27.72 23.89 13
2,6-dimethylnaphthalene®™ 141.18 161.94 151.86 7 ND ND ND NA
acenaphthylene 350.5% 356.12 360.45 1 72,15 85.43 82.68 9
acenaphthene 393.29 494,18 518.99 14 27.42 37.65 34,18 18
fluorene 496,91 580,49 564.89 9 51.78 69.28 58.58 15
phenanthrene 2775.86 3308.85 2624.88 12 293,40 391.80 305.88 16
anthracene 784.75 917.38 820.41 8 228.03 286.56 241.40 12
1-methylphenanthrene’™ 480.83 521.03 513,57 4 NA NA NA NA
flucrarihene 4367,01 5744.20 5225.88 7 809.42 996.86 801.80 13
pyrene 4698.65 5597.13 512400 9 877.93 1083.72 851.74 12
benz{a]anthracene 2158.28 2538.62 2480.41 9 492.12 601.96 493,70 12
chrysene 2530.60 2939,22 2913.86 8 502.85 603.94 493.96 11
benzo}b]fluoranthens 2953.82 3554.01 3284.14 9 572.66 705.11 5772.73 12
benzolk]fluoranthene 678.98 661.98 723.19 5 221.94 269.23 228,73 11
benzoe)pyrene™ 1586.76 1869.29 1743.18 8 NA NA NA NA
benzo[a]pyrene 2154.13 2586.21 2437.45 9 518.39 627.31 524,98 1
peryleng™ 380.77 395.37 445.44 8 NA NA NA NA
indencg[t,2,3-c,dpyrene 1807.36 1811.51 1634.00 9 276.94 335.32 284.94 11
dibenz{a,h]anthracene a71.68 194.28 398.08 4 71.13 90.76 75.94 13
benzo[g h,ijperyiene 1365.92 1673.81 1530.19 10 249.71 298,49 254,12 10
Surrogate Recoveries (%)

naphthalene-d8 52 61 55 NA 41 52 46 NA
acenaphthene-d10 57 68 59 NA 47 58 51 NA
chrysene-di2 33 44 a1 NA 46 56 49 NA
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[ABLE A.8. (contd)

Quaiifiers

{8) NA Not applicable.
{b) Sampie concentration of the procedural blank adjusted for the average sample size of the batch,
fc} U Undetectad at or above given concentration.
{d} J Concentration estimated; analyle detected below method detection limit (MDL), but above instrument detection lim#t (IDL}.
{e} Analyle reguired only in samples designated for Central! Long Island Disposal Testing Sita.
{f) NS Not spiked.
{g) Outside quality control criteria {50-120%) for matrix spike recoveries.
fh) Percent Difference from certified
= absolute value {{certified value ,ug/kg - value detected corrected for surrogata recovery, ug/kg) / cerified value, pg/kgl.
{1 NC No cerilied value available.
{i) Outside SRM guality control acceptable criteria (<30%).
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TABLE A9. MDL Verification Study for Analysis of Polynuctear Aromatic Hydrocarbons (PAH) in Sediment

Method Method
Sample Number: 0Gss OHO1 QOHo2 OHO3 OHO4 CHo5 CHos OHO07 Detection Detection
Percent Moisture {%): 38,233 38.160 38.160 38.160 38.098 38.160 368.160 38.1861 Standard Urmit Lirnit
Sample Dry Weight (g): 20819  19.455  19.201 18645 19087  15.434 18.896 18.612  Deviation MDL™ MDL
Units {dry wi): (gkg) _ (ug/kg)  (pokg)  (ugkg)  (wokg)  (Wokg)  (ughkg) (Hg/kg) STD (va/kg} {ng}
naphthalena 1.61 1.85 1.88 1.86 1.66 1.72 1.75 1.97 0.12 0.36 7.03
biphenyl 1.30 1.55 149 1.61 1.56 1.50 1.57 1.67 0.11 0.33 8.95
acenaphthylene 0.93 1.06 1.09 1.156 1.01 1.18 1.09 1.18 0.08 0.25 4.87
acenaphthena 112 1.41 1.16 1.41 1.38 1.21 1.34 1.58 0.15 0.44 8.55
flucrene 1.07 1.31 1.12 1.17 1.09 0.99 1.27 1.25 0.11 0.34 6.48
phenanthrene 1.25 1.41 1.35 1.568 142 1.38 1.43 1.59 0.1 0.34 6.52
anthracene 0.73 0.87 0.78 0.88 0.87 0.78 0.77 0.99 0.08 0.25 4,80
fluaranthene 1.10 1.24 1.08 1.24 1.11 113 1.13 11 0.06 0.19 3.64
pyrene 1.16 1.34 1.21 1.21 1.14 1.15 1.19 1.19 0.06 0.19 3.84
benzlalanthracene 0.82 1.08 0.94 Q.86 0.92 0.89 0.88 0.95 0.08 0.23 438
chrysene 0.95 1.12 0.88 1.14 1.01 1.16 0.95 1.02 0.09 0.2§ 4.98
benzo[blllucranthene 0.97 1.02 0.93 1.03 0.89 0.88 0.85 0.86 0.07 0.21 4.03
benzofk]fluoranthene 0.93 0.92 0.93 1.01 0.89 0.92 1.01 0.69 0.10 0.30 572
henzolalpyrene 0.67 0.77 0.61 0.79 0.81 0.70 0.7 0.60 0.08 0.24 4.54
indeno[1,2,3-¢.d]pyrene 0.85 0.84 070 0.75 0.75 0.58 0.66 0.61 0.10 0.30 5.79
dibenz(a,hlanthracene 0.70 0.71 0.53 0.62 0.45 0.53 0.44 0.40 0.12 0.38 6.90
benzo[g,h,i]perylene 0.85 0.87 0.86 0.99 073 0.84 0.85 0.76 0.09 0.26 4.99
T veries (%
naphthalene-dg 66 74 69 74 68 74 70 71
acenaphthena-d10 65 71 69 73 68 73 71 70
chrysene-di12 58 65 61 65 61 64 62 58

{a) MDL = STD * 2.998, Average Sample Dry Weight (g) = 19.281.



Appendix B

Site Water and Elutriate Chemical Analyses and
Quality Assurance/Quality Control Data,
Port Chester Project



PROGRAM:

PARAMETER:
LABORATORY:

MATRIX:

QA/QC SUMMARY

New York/New Jersey Federal Projects-2

Metals

Battelle/Marine Sciences Laboratory, Sequim, Washington

Site Water and Elutriate

QA/QC DATA QUALITY OBJECTIVES

Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

METHOD

Target
Reference Range of SRM Relative Detection
_ Method Recovery  Accuracy Precision Limit (ug/L)
ICP/MS 75-125% <20% <20% 0.025
GFAA 75-125% <20% <20% 1.0
ICP/MS 75-125% <20% <20% 0.35
ICP/MS 75-125% <20% <20% 0.35
CVAA 75-125% <20% <20% 0.002
ICP/MS 75-125% <20% <20% 0.3
ICP/MS 75-125% <20% <20% 0.25
GFAA 75-125% <20% <20% 0.15

HOLDING TIMES

A total of eight metals was analyzed in water and elutriate samples:
silver (Ag), cadmium (Cd), chromium (Cr), copper (Cu), mercury (Hg),
nickel (Ni), lead (Pb) and zinc (Zn). Hg was analyzed using cold-
vapor atomic absorption spectroscopy (CVAA) according to the
method of Bloom and Crecelius (1983). Cr and Zn were analyzed by
Graphite Furnace Atomic Absorption (GFAA) spectrometry following the
EPA Method 200.9 (EPA 1991). The remaining metals were analyzed
by inductively coupled plasma mass spectrometry (ICP/MS) following
a procedure based on EPA Method 200.8 (EPA 1991).

All water and elutriate samples were acidified to pH <2 upon receipt in
the laboratory. Five metals, Cd, Cu, Pb, Ni and Ag, were extracted
from the water according to a procedure based on EPA Method 218.3
{(EPA 1979). This preconcentration involves addition of a chelating
agent which results in precipitation of the metals from solution, followed
by filtration, and digestion of the filter in concentrated acid in order to
achieve low detection limits. The digestates were then analyzed by
ICP/MS as described above.

Twelve site water samples (for triplicate analysis) were received on
3/24/94. Five elutriate samples (for triplicate analysis) were received
on 4/11/94, and ancther five elutriate samples (for triplicate analysis)
were received on 4/16/94. All samples were received in good
condition, assigned ID numbers according to Battelle's log-in system,
acidified to pH<2 with concentrated nitric acid, and held at ambient
temperature until analysis.



DETECTION LIMITS

METHOD BLANKS

MATRIX SPIKES

QA/QC SUMMARY/METALS (continued)

Mercury in water has a hoiding time of 28 days from collection to
analysis. All samples were analyzed within this holding time. Samples
were analyzed for the remaining metals within 180 days of collection.
Samples were received, digested, and analyzed in two batches, Batch
1a/1b (site waters), and Batch 2 (elutriate). The following table
summarizes analysis dates:

Date

Task Batch 12/1b Batch 2
APDC Extraction 6/13/94 5/24/94
ICP-MS 7/14/94 7/14/94
CVAA-Hg 4/26-28/94 5/9/94
GFAA-Cr 1a; 5/5/94 5/9/94

1b: 5/6/94

GFAA-Zn 5/16/94 5/16/94

Target detection limits were met for all metals except Zn. Detection
limits for Zn exceeded the target limits; however, all sample values
were well above the detection limits achieved. Method Detection Limits
(MDLs) for Ag, Cd, Cu, Hg, Ni and Pb were determined by spiking
eight replicates of laboratory deionized water and multiplying the
standard deviation of the resulting analysis by the Student's t value for
n=8. MDLs reported for Cr and Zn were determined by taking the
standard deviation of three replicate analyses of the method blank and
multiplying the standard deviation by 3. An MDL verification study
was performed within the previous year by spiking four replicates of
Sequim Bay seawater and multiplying the standard deviation of the
resulting analysis by 4.451, All sample MDLs were lower than the
MDL verification vaiues.

Method blanks were generated during the APDC extraction step and
analyzed for the metals that were preconcentrated (Ag, Cd, Cu, Ni and
Pb.) The blanks reported for Hg, Cr and Zn (the metals analyzed by
direct injection of water samples) consist of a dilute nitric acid solution
used to dilute all samples for analysis. For Batch 1a/1b, two APDC

rocedural blanks were analyzed and no APDC metals were detected
in the blanks. Cr and Zn were detected in the blank; Cr at levels less
than three times the MD, and Zn at levels greater than three times the
MDL. All data were corrected for the blank concentrations, and no data
were flagged. For Batch 2, two APDC procedural blanks were
analyzed and no APDC metals were detected in the blanks. Zn and Cr
were detected in the blank at levels less than three times the MDL. Al
data were corrected for the blank concentrations.

Two samples were spiked in duplicate with all metals except Hg, which
was spiked on two singlte samples. The APDC metals {Ag, Cd, Cu, Ni
and Pb) were spiked prior to sample processing and the other metals
were spiked just prior to analysis. For Batch 1a/1b, all recoveries were
within the QC limits of 76% -125%, with the exception of Ag, Cd, and
Cu in some of the spikes. Spike recoveries for these metals ranged
from 70% to 74%, just below the lower QC limit. No action was taken.
For Batch 2, all recoveries were within the QC limits of 75% -125%
with the exception of Pb and Ni in one direct spike. Because Pb and
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REPLICATES

SRMs

REFERENCES

QA/QC SUMMARY/METALS (continued)

Ni values for the other spikes were acceptable, no further action was
taken.

Each sample was analyzed in triplicate. Precision for triplicate
analyses was reported by calculating the relative standard deviation
(RSD) of the replicate resulis. For Batch 1a/1b, RSD values were
within the QC limits of £20%, with the exception of Hg, Pb, and Ni on
one sample. For Batch 2, RSD values were all within the QC limits of
+20%, with the exception of Cd in one sample and Ag in two samples.

Standard Reference Material (SRM), CASS-2, a certified seawater
sample from the National Institute of Standards and Technology,
(NIST), was analyzed for all metals with the exception of Ag and Hg,
which are not certified in this SRM. Results for all metals were within
120% of mean certified value. Cd and Pb are certified below the MDL
and were not detected.

A second SRM, 1641b, a freshwater sample from NIST, was analyzed
twice for Hg. Results were within +£20% of mean certified value. No
salt water SRMs certified for Ag are available.

A third SRM, 1643c, a freshwater sample from NIST, was analyzed for
all metals except Hg. All metals were recovered within £20% ot mean
certified value.

Bloom, N. S., and E.A. Crecelius. 1983. "Determination of Mercury in Seawater at Sub-
Nanogram per Liter Levels." Mar. Chem. 14:49-59.

EPA (U.S. Environmental Protection Agency). 1979. (Revised 1983). Methods for the Chemical
Analysis of Water and Wastes. EPA-600/4-79-020. Environmental Monitoring Systems
Laboratory, Cincinnati, Ohio.

EPA (U.S. Environmental Protection Agency). 1991 Methods for the Determination of Metals in
Environmental Samples. EPA-600/4-31-010. Environmental Services Division, Monitoring
Management Branch, Washington D.C.
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PROGRAM:
PARAMETER:
LABORATORY:
MATRIX:

QA/QC SUMMARY

New York/New Jersey Federal Projects-2
Chlorinated Pesticides and PCB Congeners
Battelle Ocean Sciences

Site Water and Elutriate

QA/QC DATA QUALITY OBJECTIVES

Reference Surrogate MS Relative Detection
Method Recovery Recovery Precision Limit
GC/ECD 30-150% 50-120% <30% 2-20 ng/L

SAMPLE CUSTODY

METHOD

HOLDING TIMES

DETECTION LIMITS

Twelve site water samples {in triplicate) were received on 3/31/94.
Five elutriate samples (in triplicate) were received on 4/15/94, and
another six elutriate samples (in triplicate) were received on 4/19/94.
All samples were received in good condition, assigned ID numbers
according to Battelle’s log-in system, and stored at approximately 4°C
until extraction.

Water samples were extracted with methylene chloride in a separatory
funnel under ambient conditions following a procedure based on the
National Oceanic and Atmospheric Administration (NOAA} Status and
Trends Program method (Krahn et al. 1988). Sample extracts were
passed through a silica/alumina (5% deactivated) chromatography
column followed by high performance liquid chromatography (HPLC)
cleanup (Krahn et al. 1988). Extracts were anaiyzed for 15 chlorinated
pesticides using gas chromatography with electron capture detection
(GC/ECD) following a procedure based on EPA Method 8080 (EPA
1986). The GC column used was a J&W DB-17 capillary column (30-
m x 0.25-mm |.D.) with confirmatory analysis on a DB-1701 column
(also 30-m x 0.25-mm |.D.).

Samples were extracted in four batches: Batches 1 and 2 consisted of
site waters; Batches 3 and 4 were elutriate samples. The following
table summarizes sample extraction and analysis dates for each batch:

Batch No. Receipt Extraction Analysis
1 3/31/94 4/5/94 4/22-26/94
2 3/31/94 4/5/94 4/26-28/94
3 4/15/94 4/19/94 5/5-7/94
4 4/19/94 4/22/94 5/13-15/94

Target detection limits {DLs) were met for alt pesticides except
endosulfan 11 in some samples (target DL for endosulfan Il was 4 ng/L;
achieved DL was 11 ng/L).
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QA/QC SUMMARY/PESTICIDES AND PCBS (continued)

METHOD BLANKS

SURROGATES

MATRIX SPIKES

REPLICATES

REFERENCES

One method blank (Sequim Bay seawater) was extracted with each
extraction batch for a total of four method blanks. No pesticides or
PCBs were detected in any of the method blanks.

Two compounds, dibromooctafluorobiphenyl (DBOFB) and PCB
congener 112, were added to all samples to assess the efficiency of
the analysis. Sample surrogate recoveries were all within the QC
guidelines of 30% -150%.

One water sample in each batch (for a total of four) was spiked with 11
pesticides and 19 PCB congeners, Matrix spike recoveries were
within the control imit range of 50-120% with the following exceptions:
in the Batch 1, 2, 3, and 4 spike, recovery of PCB 8 was unacceptable
due to interference from coelution of the non-target pesticide, alpha-
BHC. In the batch 2 matrix spike, recovery of PCB 18 was 48%. In
the Batch 3 matrix spike, recovery of endosulfan 1/2,4'DDE was 123%
and recovery of heptachlor epoxide was 125%. No action was taken.

Each sample was extracted and analyzed in triplicate. Precision was
measured by calculating the relative standard deviation (RSD) of the
replicate results. The target precision goal was <30% RSD for
analytes >10 times the Method Detection Limit (MDL). RSDs ranged
from 6% to 79%, however, the majority of mean concentrations of all
analytes (in each set of triplicate samples) were <10 times the
detection limit. Twenty-five PCB/pesticides had a mean >10 times the
detection limit and had an RSD of >30%. These RSDs ranged from
31% to 64%.

Krahn, M.M., C.A. Wigren, R.W. Pearce, L.K. Moore, R.G. Bogar, W.D. MacLeod, Jr., S-L Chan,
and D.W. Brown. 1988. New HPLC Cleanup and Revised Extraction Procedures for Organic
Contaminants. NOAA Technical Memorandum NMFS F/INWC-153. National Oceanic and
Atmospheric Administration, National Marine Fisheries, Seattle, Washington.

EPA (U.S. Environmental Protection Agency). 1986. Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods. SW-846. U.S. Document No. 955-001-00000, U.S. Environmental
Protection Agency, Washington D.C.
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TABLE B.1. Metals in Site Water and Elutriate

Concentrations in pg/L

Sediment Ag Cd Cr Cu Hg Ni Pb Zn
Treatment Replicate  I1CPMS ICPMS GFAA ICPMS CVAF ICPMS ICPIMS GFAA
target detection limit 0.25 0.025 1.0 0.35 0.002 0.30 0.35 015
MDL verification 0.01 0.025 0.163 0.143 0.0007 0.253 0.035 0.582
PC Site Water 1 0.079 0.325 1.83 8.13 0.0261 2.36 9.83 25.3
PC Site Water 2 0.080 0.360 1.87 B8.38 0.0232 2.36 10.1 28.1
PC Site Water 3 0.099 0.336 1.67 8.32 0.0253 2.45 10.5 18.1
PC Elutriate 1 0.0180 0.535 0.76 1.64 0.0236 3.57 1.78 7.81
PC Elutriate 2 0.0220 0.517 0.78 1.60 0.0221 3.48 1.64 6.51
PC Elutriate 3 0.0200 0.539 0.64 1.63 0.0225 3.57 1.76 6.51
Mud Dump Site Water 1 0.023 0.063 0.26 2.09 0.0097 1.29 0.942 9.35
Mud Dump Site Water 2 0.020 0.058 0.32 1.99 0.0093 1.22 0.904 12.2
Mud Dump Site Water a 0.024 0.060 0.23 2.10 0.0097 1.30 0.947 9.35
Sequim Bay Control 1 0.007 U® 0,054 0.180 0.468 0.0006 U  0.465 0.085 U 7.88
Sequim Bay Controt 2 0.007 U 0.056 0.180 0.452 0.0003 0.456 0.094 8.72
Sequim Bay Control a 0.007 U 0.057 0.180 0.492 0.0006 U 0.486 £.035 U 11.0

{a} MDL Method detection limit based on standard deviation of 4 replicates of spiked control water x 4.541.

(b) U Not detected &t or above concentration shown.



TABLE B.2. Quality Control Data {Methad Blanks and Recovery of Matrix Spikes) for Metals
in Site Water and Elutriate

Concentrations in pgilL

Sediment Ag Cd Cr Cu Hg Ni Pb Zn
Treaiment Batch 1CcPmMS ICPMS GFAA ICPMS CVAF ICPMS {CPMS GFAS
METHOD BLANKS

Site Water

Blank-1 1a 0007 U® Q025U 0.33 0.143 U  0.0009 0253U 0035U 7.48
Blank-2 b 0.007 U 00250 041 0.143 10 0.0011 0253U 0.035U 842
Blank-3 1b NS ® NS 0.45 NS NS NS NS NS
Elutriate

Blank-4 2 0.007 U 0025U 018 0.143 U 0.0009 0253 U 0035U 075
Blank-5 2 0.007 U 0025U 016 0.143 U 0.0009 02530 00350 075
MATRIX SPIKES

PC Site Water 1a NA © NA 1.79 NA NA NA NA 272
PC Site Water, MS @ 1a NA NA 2.81 NA NA NA NA 67.3
Concentration Recovered NA NA 1.02 NA NA NA NA 40.1
Amount Spiked NS NS 0.97 NS NS NS NS 448
Percent Recovery NA NA 105% NA NA NA NA 90%
PC Site Water 13 NA NA 1.79 NA NA NA NA 27.2
PC Site water, MSD © 1a NA NA 6.47 NA NA NA NA 114
Caoncentration Recovered NA NA 4 68 NA NA NA MNA B6.8
Amount Spiked NS NS 467 NS NS NS NS 89.2
Percent Recovery NA HA 100% N& NA NA NA 97%
RPD® NA NA 5% NA NA NA NA 8%
SB-A Site Water 1a 0.143 0.112 NA 515 0.0165 1.95 2.96 NA
SB-A Site Water, MS 1a 0.945 0.903 NA 5.89 0.0511 273 419 NA
Concentration Recovered 0.802 0.791 NA 0.74 0.0346 0.78 1.23 NA
Amount Spiked 1.00 1.00 NS 1.00 0.0364 1.00 1.00 NS
Percent Recovery 80% T9% NA 74% @ 95% T8% 123% NA
SB-A Site Water 1a 0.143 0.112 NA 515 NA 1.95 2.96 NA
SB-A Site Water, MSD 1a 449 3.83 NA 967 NA 594 7.4 NA
Concentration Recovered 435 372 NA 452 NA 3199 4.44 NA
Amaunt Spiked 500 5.00 NS 500 NS 5.00 5.00 NS
Percent Recovery 87% 74% @ NA 90% NA 80% B9% NA
RPD 8% 6% NA 20% NA 2% 2% NA
HU-B Site Water 1b NA NA 1.81 NA NA NA, NA NA
HU-B Site Water, MS 1b NA NA 2.94 NA NA NA NA NA
Concentration Recovered NA NA 1.13 NA NA NA NA NA
Amount Spiked NS NS 0.97 NS NS NS NS NS
Percent Recovery NA NA 116% NA NA NA NA NA
HU-B Site Water ib NA NA 1.81 NA NA NA NA NA
HU-B Site Water, MSD 1b NA NA 6.24 NA NA NA NA NA
Congentration Recovered NA NA 4.43 NA NA NA NA NA
Amount Spiked NS NS 467 NS NS NS NS NS
Percent Recovery NA NA 95% NA NA NA, NA NA
RFD NA NA 20% NA NA NA NA NA
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TABLE B.2. {contd)

Concentrations in pg/L

Sediment Ag Cd Cr Cu Hg Ni Ph 7n
Treatment Batch CPMS ICP/MS GFAA ICPMAS CVAF ICPMS ICPMS GFAA
Mud Dump Site Water 1b 0.022 0.050 NA 2.06 0.0096 1.27 0.931 NA
Mud Dump Site Water, MS 1b 0.743 0.763 NA 3.00 0.046% 20.8 1.86 NA
Cancentration Recovered 0721 0.703 N& 0.94 £.0373 0.810 0.929 N&
Amount Spiked 1.00 1.00 NS 1.00 0.0347 1.00 1.00 NS
Percent Recovery 72% @ 70% 9 NA 94% 107% B1% 93% NA
Mud Dump Site Water 1b 0.022 0.060 NA 2.06 NA 1.27 0.931 NA
Mud Dump Site Water, MSD 1b 413 3.56 NA& 6.56 NA 53 560 NA
Concentralion Recavered 4.11 350 NA 4.50 NA 4.03 467 NA
Armount Spiked 5.00 5.00 NS 5.00 NS 5.00 5.00 NS
Percant Recovery 82% 70% @ NA 90% NA 81% 93% NA
RPD 13% 0.4% NA 4% NA 0.5% 1% NA,
PC Elutriate 2 NA NA 078 NA NA NA NA 6.51
PC Elutriate, MS 2 NA NA 1.70 NA NA NA NA 54.7
Concentration Recovered NA NA 0.92 NA NA NA NA 48.2
Amaunt Spiked NS NS Q.97 NS NS NS NS 44 8
Percent Recovery NA N& 95% NA NA NA NA 108%
PC Elutriate 2 NA NA 0.78 NA NA NA NA, §.51
PC Elutnate, MSD 2 NA, NA 544 MNA NA NA NA 102
Concentration Recovered NA NA 4,66 NA NA NA NA 855
Amount Spiked NS NS 467 NS NS NS NS 89.2
Percent Recovery NA NA 100% MA NA NA NA 107%
RPD NA NA, 5% NA NA NA NA 0.5%
SB-B Elulriate 2 0.018 0025 U NA 0.741 0.0034 3.02 0.681 NA
SB-B Elutriate, MS 2 0.824 0.856 MNA 1.72 0.0245 4.31 2.32 NA
Congentration Recoverad 0.806 0.856 NA 0.982 0.0211 1.29 164 NA
Amount Spiked 1.00 1.00 NS 1.00 0.0211 1.00 1.00 NS
Percent Recovery 81% 86% NA 98% 100% 129% @ 164% @ NA
SB-8 Eiutriate 2 0.018 0.025 U NA 0.741 NA 302 0.681 NA
SB-B Elutriate, MSD 2 4.34 a.78 NA 557 NA 8.10 5.11 NA
Cancentration Recovered 4,32 379 NA 483 NA 5.08 4.43 NA
Amount Spiked 5.00 5.00 NS 5.00 NS 5.00 5.00 NS
Percent Recovery 86% 76% NA 97% NA 102% 89% NA
RFD 7% 12% NA, 2% NA 24% 60% NA
EC-8 Elutriate 2 NA NA NA NA 0.0275 NA NA NA
EC-B Elutriate, MS 2 N& NA NA NA 0.0470 NA NA NA
Concentration Recovered NA NA NA NA 0.0195 NA NA NA
Amount Spiked NS NS NS NS 0.0212 NS NS NS
FPercent Recovery NA NA NA NA 92% NA NA NA
HU-B Eiutriate 2 NA NA 0.18 NA NA NA NA 11.0
HU-B Elutriate, MS 2 NA NA 1.15 NA NA NA NA 59.9
Concentration Recovered NA NA 0.8v NA NA NA NA 48.9
Amount Spiked NS NS 0.97 NS NS NS NS 44.8
Percent Recovery NA NA 100% NA, NA, NA NA, 109%
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TABLE B.2. (contd)

Concentrations in pgfl

Sediment Ag Cd Cr Cu Hg Ni Pb Zn
Treatment Batch iCPms ICPMS GFAA ICPMS CVAF ICPMS  ICPMS GFAA
HU-B Elutriate 2 NA NA 0.18 NA NA NA NA 10
HU-B Elutriate, MSD 2 NA NA 577 NA NA NA NA 111
Concentration Recovered NA NA 5.5% NA NA NA NA 100
Amount Spiked NS NS 4.87 NS NS NS NS 8s.2
Percent Recovery N, NA 120% NA NA NA NA 12%
RPD NA NA, 18% NA NA NA NA 3%
£C-A Elutriate 2 0.007 0.025 U NA 0.661 0.0005 Q.77 0.992 NA
EC-A Elutriate, MS 2 0.831 0.805 NA 1.55 0.0319 1.59 1.85 NA
Concentration Recovered 0.831 0.805 NA 0.892 0.0314 0.816 0.857 NA
Amount Spiked 1.00 1.00 NS 1.00 0.0318 1.00 1.00 NS
Percent Recovery 83% 81% NA 89% 95% 82% 86% NA
EC-A Elutriate 2 0.004 0.012 NA 0.661 NA 0,771 0.992 NA
EC-A Elutriate, MSD 2 4.4 3.82 NA 534 NA 5.11 5.48 NA
Concentraticn Recovered 4.33 3 NA 4,68 N, 4.31 4.49 NA
Amount Spiked 5.00 5.00 NS 5.00 NS 5.00 5.00 NS
Percent Recovery 87% 76% NA 94% NA 86% 90% NA
RFD 4% 6% NA 5% NA 5% 5% NA

(a) U Undetected at or above conceniration shown.

(b} NS Not spiked.
{c) NA Not applicable,
{d) MS Matrix spike

{e) MSD Matrix spike duplicale
{fy RPD Refative percent difference.

{g) Outside data quality criteria of 75%-125%.
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TABLE B.3. Quality Control Data (Triplicate Analyses} for Metals in Site Water and Elutriate

Concentrations in yg/L

Sediment Repli- Ag Cd cr Cu Hg Ni Pb Zn
Treatment cate Batch ICPMS ICPMS GFAA ICPMS CVAF  ICPMS ICPMS GFAA
PC Site Water 1 ia  0.079 0.325 1.83 813 0.0261 2.36 9.83 25.3
PC Site Water 2 1a  0.080 0.360 1.87 838 0.0232 2.38 10.1 28.1
PC Site Water 3 1a  0.099 0.336 167 832 0.0253 2.45 10.5 18.1
RsD ® 13% 5% 6% 2% 6% 2% % 2%
EC-A Site Water 1 1a  0.092 0.503 6.47 134  0.0685 443 205 58.9
EC-A Site Water 2 13  0.091 0.519 6.71 141  0.0640 464 221 64.5
EC-A Site Water 3 1a  0.087 0.542 6.35 186 0.0619 443 21.7 64.5
RSD 3% 4% 3% 18% 5% 3% 4% 5%
EC-B Site Water 1 1a  0.152 0411 4.49 19.0 0.292 4,76 18.7 64.5
£C-B Site Water 2 1a 0.167 0.396 4.61 18.9 0.155 4.58 17.6 69.2
EC-B Site Water ) 1a 0.159 0.419 4.44 18.7 0.182 4.69 18.0 71.1
RSD 5% 3% 2% 1% 16% 2% 3% 5%
HU-A Site Water 1 1a 0107 0.102 0.83 453 00178 1.67 337 12.2
HU-A Site Water 2 1a  0.082 0.414 0.85 459 0.0189 1.79 3.60 14.0
HU-A Site Water 3 1a 0.120 0.114 0.88 487 00188 1.80 378 13.1
RSD 19% 6% 3% 4% 3% 4% 6% 7%
SB-A Site Water 1 1a 0.145 0.108 1.02 504  0.0190 1.92 2.85 19.6
SB-A Site Water 2 ta 0141 0.118 1.15 509  0.0160 1.96 3.03 18.7
SB-A Site Water 3 1a 0.142 0.110 1.32 533 0.0145 1.97 2.99 215
RSD 1% 5% 13% 3% 14% 1% 3% 7%
SB-B Site Water 1 1a  0.075 0.094 0.71 353  0.0066 1.67 1.30 9.35
SB-B Site Water 2 12  0.075 0.093 0.59 356 0.0061 1.81 1.32 10.3
SB-B Site Water k] 7a 0073 0.088 0.68 349  0.0062 1.58 1.27 1.2
RSD 2% 4% 9% 1% 4% 7% 2% 9%
BU Site Water 1 b 0104 0.090 0.81 416 0.0233 1.82 2.79 12.2
BU Site Water 2 ib  0.109 0.080 0.85 438 0.0220 1.87 2.79 14.0
BU Site Water 3 1 0.118 0.096 092 427 0.0216 1.94 2.85 13.1
RSD 6% 9% 5% 3% 4% 3% 1% 7%
Mud Dump Site Water 1 b 0.023 0.063 026J9 209 0.0097 129 0542 9.35
Mud Durmp Site Water 2 1b  0.020 0.058 032J 199  0.0093 122 0.904 12.2
Mud Dump Site Water 3 1t 0.024 0.060 0234 210 0.0097 130 0947 9.35
RSD 9% 4% 17% 3% 2% 3% 3% 16%
HU-B Site Water 1 16 0192 0.105 1.75 673  0.0351 213 5.34 131
HU-B Site Water 2 b 0.188 0.105 1.92 6.42 0.0369 2.09 4.95 1.2
HU-B Site Water 3 ib  0.182 0.107 1.75 6.57 0.0373 2.07 512 13.1
RSD 3% 1% 5% 2% 3% 1% 4% 9%
HU-C Site Water 1 1b 0144 .  0.093 0.94 552  0.0288 1.85 430 30.9
HU-C Site Water 2 b 0.139 0.087 0.83 525 0.0279 1.86 4.15 1.8
HU-C Site Water 3 1b  0.142 0.089 0.80 537  0.0296 1.79 4.02 27 1
RSD 2% 3% 6% 3% 3% 2% 3% B%
HU-D Site Water 1 b 0.119 0.113 1.43 569  0.0263 1.82 489 38.3
HU-D Site Water 2 ib  0.119 0.113 1.39 559  0.0277 1.65 4.94 37.4
HU-D Site Water 3 b 0121 0.111 1.26 581  0.0269 429 517 36.5
RSD 1% 1% 7% 2% % 56% ® 3% 2%
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TABLE B.3. (Contd)

Concentrations in pg/L

Sediment Repii- Ag Cd Cr Cu Hg Ni Pb Zn
Treatment cate Batch ICPMS ICPMS GFAA ICPMS CVAF  ICPMS ICPMS GFAA
PC Elutriate 1 2 0018 0.535 0.76 164 0.0236 357 1.78 7.81
PC Elutriate 2 2 0.022 0.517 0.78 1.60  0.0221 3.48 1.64 B.51
PC Elutriate 3 2 0.020 0.539 0.64 163 00225 3.57 1.76 6.51
RSD 10% 2% 10% 1% 3% 1% 4% 1%
SB-B Elutriate 1 2 0017 0025 U™  p72 0.755  0.0031 285  0.667 3.10
SB-B Elutriate 2 2 0018 0.025 U 0.58 0.736  0.0032 302 0676 347
SB-B Elutriate 3 2 0018 0.025 U 0.64 0.741  0.0034 302 0.681 272
RSD 3% NA © 11% 1% 5% 1% 1% 12%
SB-A Elutriate 1 2 0.03 0.025 U 1.15 1.28  0.0285 261  0.807 3.10
SB-A Elutriate 2 2 0035 0.025 U 1.21 118  0.0290 239 0779 263
SB-A Elutriate 3 2 0.030 0025 U 117 112  0.0290 242 0772 2.25
RSD 10% NA 3% 7% 1% 5% 2% 16%
BU Elutriate 1 2 0021 0.025 U 0.58 0.737  0.0049 299  0.586 2.25
BU Elutriate 2 2 0038 0.025 U 0.62 0.700  0.0051 295  0.603 3.28
BU Elutriate 3 2 0.020 0.025 U 0.53 0.709  0.0051 285  0.564 2.44
RSD agy @ NA 8% 3% 2% 2% 3% 21% ®
EC-B Elutriate 1 2 0027 0.083 162 354 00263 1.75 582 5.35
EC-B Elutriate 2 2 0023 0.236 1.66 3.57  0.0249 1.73 5.28 5.08
EC-B Elutriate 3 2 0.035 0.121 1.83 367 00275 1.74 5.34 3.94
RSD 22% © 549 ® 7% 2% 5% 1% 5% 16%
HU-B Elutriate 1 2  0.075 0.033 2.44 190 0.0198 1.39 1.18 1.78
HU-B Elutriate 2 2 0.081 0.034 216 192 0.0187 1.43 1.11 2.16
HU-B Elutriate 3 2 0.064 0.035 2.42 1.95  0.0179 1.42 1.09 1.88
RSD 1% 3% 7% 1% 5% 1% 4% 10%
HU-A Elutriate 1 2 0.025 0.028 1.44 124 00130 153 0994 6.19
HU-A Elutriate 2 2 0.022 0.028 1.25 122  0.0110 1.50 1.03 6.10
HU-A Elutriate 3 2 0.023 0.025 U 117 114  0.0108 144 05999 5.91
RSD 7% NA 1% 4% 10% 3% 2% 2%
EC-A Elutriate 1 2 D007TLU  0025U 0.66 0590 0.0010 0711  0.97% 1.13
EC-A Elutriate 2 2 0007U 0025U 0.60 0.640 0.0006 U 0750 0.935 1.41
EC-A Elutriate 3 2 0007UL 0025U 0.55 0.661 00005 0771  0.992 1.41
RSD NA NA 9% 6% NA 4% 3% 12%
HU-C Elutriate 1 2 0035 0.031 1.73 125 0.0152 237 1.14 2.25
HU-C Elutriate 2 2 0.030 0.031 1.81 114 0.0132 224 099 2.34
HU-C Elutriate 3 2 0.0M 0.033 1.95 124 00124 232 1.09 1.88
RSD 8% 4% 6% 5% 11% 3% 6% 11%
HU-D Elutriate 1 2 0021 0.025 U 0.84 0993 0.0125 141  0.B47 1.69
HU-D Elutriate 2 2 D016 0.057 0.84 106 0.0129 139 0.953 1.59
HU-D Elutriate 3 2 0.027 0.045 0.72 1.03  0.0128 144 0846 1.31
RSD 26% ® NA 9% 3% 2% 2% 7% 13%
Control Site Water 1 2  DO07U 0054 0.18 0468 00006 U 0465 0035U 7.88
Contral Site Water 2 2 0007U  0.056 0.18 D452 0.0003 0456  0.094 8.72
Control Site Water 3 2 Q007U 0057 0.18 0492 0.0006U 0486 0.035U 11.0
RSD NA 3% 0% 4% NA 3% NA, 18%

{a) RSD Retative standard deviation,

{b) Qutside data quality criteria of +{-20% RSD.

{c) J Concentration estimated, analyte detecled below deleciion limit,

{d] U Undetected at or above concentration shown.

{e] NA Nol applicable. BB



TABLE B.4. Quality Control Data {Standard Reference Materials) for Metals in Site Water and Elutriate

Standard Concentrations in pg/L

Reference Rep- Ag Cd Cr Cu Hg Ni Pb Zn
Matenial licate Batch I1CPMS ICP/MS GFAA IGPIMS CVAF ICPMS ICPIMS GFAA
Site Water

SRM CASS-2 1 1a 0.007U" 0025U 032U 0695 NA ™ 0301 0.016 J9 204
SRM CASS-2 1a 0.007 U 0025U 032U 0.730 NA 0.339 0.018 J 2.30
SRM CASS-2 1 ib NA NA 0.19 U NA NA NA NA NA
Ceitified Value CASS-2 NC@ 0018 0121 0.675 NC  0.298 0.019 1.97
Range NC 0004 +0.016 +0.039 NC 0.036 10.006 +0.12
Percent Difference 1 NA NA NA 3 NA 1 16 4
Percent Difference 2 NA NA NA B NA 14 5 17
Percent Difference 1 NA NA NA NA NA NA NA NA
SRM 1641b i 1a NA NA NA NA 1530 NA NA, NA
SRM 1841b 2 1a NA NA NA NA 1540 NA NA NA
Certified Value 1641b NC NC NC NC 1520 NC NC NC
Range NC NC NC NC +40 NC NC NC
Percent Difference 1 NA NA NA NA 1 NA NA NA
Percent Difference 2 NA NA NA NA 1 NA NA NA
SRM 1643c 1 1a 2.09 1.7 20.5 206 NA 553 336 842
SRM 1643¢ 2 1a 2.0t 11.0 19.4 19.2 NA 54.2 5.8 842
SRM 16843¢c 1 1b NA NA 195 NA NA NA NA NA,
Certified Value 1643¢c 221 12.2 19.0 223 NC 60.6 363 739
Range +0.30 +1.0 0.6 2.8 NC 7.3 10.9 0.9
Percent Difference 1 5 4 8 8 NA 9 5 14
Percent Difference 2 9 10 z 14 NA 11 1 14
Percent Difference 1 NA NA, 3 NA NA NA, NA NA
Elutriate

SRM CASS-2 1 2 0.003 U 0025V 0.103 0.671 NA 0.257 Q035U 2.10
SRM CASS-2 2 2 0.003 U 0025 U 0103 {.668 NA 0.258 0035 U 1.83
Certified Value CASS-2 NC 0.019 0.118 0.675 NC 0.298 0.019 1.97
Range NC +0.004  £0.021 +0.039 NC +0.036 +0.006 10.12
Percent Difference 1 NA NA 13 1 NA 14 NA, 7
Percent Difference 2 NA NA, 13 1 NA 13 NA T
SRM 1641b 1 2 NA NA NA NA 1540 NA NA NA,
SRM 1841h 2z 2 NA NA NA NA 1510 NA NA NA
Certified Value 1641b NC NC NC NC 1520 NC NC NC
Range NC NC NC NC +40 NC NC NC
Percent Difference 1 NA, NA NA NA 1 NA NA NA
Percent Difference z NA, NA, NA NA, 1 NA NA NA
SRM 1643c i 2 1.89 113 19.3 204 NA 58.7 33.0 76.0
SRM 1643¢ 2 2 1.80 11.2 21.0 200 NA 56.3 328 71.9
Certified Value 1643c 2.21 12.2 19.0 223 NC 60.6 353 73.9
Range +0.30 +10 0.6 +28 NC 7.3 0.9 +0.9
Percent Difference 1 15 7 2 9 NA 3] 7 3
Percent Difference 2 19 8 1 10 NA 7 7 3

(a} U Undetected at or above concentration shown.

{b) NA Not applicable.

(c} J Anaiyte detected below detection {imit, concentration estimated.

{d) NC Not certified.
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TABLE B.5. Pesticides and PCBs in Site Water and Efutriate

Site/Replicate PC Rep. 1 PC Rep. 2 PCRep.3 PCRept! PCRep2 PC Rep 3
Matrix Site Water Site Water Site Water Efutriate Elutriate Elutriate
Sample Size (L) 1.04 1.04 1.04 0.87 0.96 0.95
Units ng/L ng/L ng/L ng/L ng/L ng/l
2,4-DDD 0.765 U@ 0.765 U 0.765 U 11.1 13.5 17.9
2,4-DDT 0777 U 0777 U 0777 U 5.01 4,62 5.47
4,4-DDD 1.95 1.71 1.90 421 4B8.9 751
4,4-DDE 0.626 J® 0.601 J 0.806 J 11.6 13.8 22.0
4 4-DDT 0.962 U 1.70 0,900 J 1.15 U 1.04 U 1.05 U
Aldrin 0713 U 0713 U 0713 U 085 U 077 U Q784U
alpha-Chlordane 1.80 1.54 1.76 134 14.9 211
Dieldrin 1.80 1.55 1.56 9.36 11.2 14.8
Endosulfan 1/2,4'-DDE 0813 U 0813 U 0813 U 097 U 0.88 U 0.89 U
Endosulfan 1l 157 J 108 U 108 U 493} 473 J 670 J
Endosulfan sulfate 787 U 7.47 U 7.87 U 11.5 13.5 18.0
Heptachlor 0.631 U 0.631 U 0631 U 075 U 068 U 069 U
Heptachlior epoxide 0.822 U 0.822 U 0822 U 0.98 U 089U 0.900 U
trans-Nonachior 0.928 U 0.928 U 0928 U 6.55 7.38 10.3
CL2(08) 0841 U 0841 U 0841 U 1.01 U 091U 092U
CL3(18) 1.02 U 102 U 1.02 U 122U 111 U 112U
CL3(28) 4.20 2.69 3.05 5.32 5.88 6.89
CL4(44) 117 U 117 U 1.17 U 12.2 14.8 19.5
CL4(49) 1.01 U 1.01 U 1.01 U 7.62 7.50 11.4
CL4{52) 1.18 U 1.18 U 118 U 24.5 27.5 41.4
CL4(66) 0917 U 0917 U 0917 U 9.78 11.8 21.5
CL5(87) 0.817 J 0516 J 0732 J 25.0 26.6 37.1
CL5{101) 1.04 U 104 U 1.04 U 67.2 79.1 118
CL5(105) 1.24 U 1.24 U 1.24 U 306 3.2 30.0
CL5(118) 0977 U 0977 U 0977 U 47.0 525 7941
CLo(128) 1.10 U 1.10 U 1.10 U B.85 10.6 149
CL&6{138) 131 U 1.31 U 066 J 56.4 66.1 96.5
CL6(153) 1.26 U 1.26 U 096 J 35.9 39.0 67.7
CL7(170} 112 U 1.12 U 1.12 U 11.3 15.7 22.3
CL7(180) 0.975 U 0.975 U 0975 U 26.2 295 44.9
CL7(183) 1.02 U 1.02 U 1.02 U 5.57 5.61 8.02
CL7{184) 1.02 U 1.02 U 1.02 U 1.22U 1.11 U 112 U
CL7{187) 0.964 U 0.964 U 0.964 U 18.0 20.1 28.0
CL8(195) 1.10 U 1.10 U 110 U 3.00 3N 539
CL9(206) 1.08 U 1.08 U 1.08 U 6.07 7.20 1.0
CL10{(209) 120 U 120 U 120 U 128 J 1.37 197
Surrggate Begoveries {%)

DBGFB 108 105 103 120 120 123
CL5(112) 72 72 71 706 65.9 58.2

(a) U Undetected at or above concentration given.
(b) J Concertration estimated; analyte detected is below detection limit.
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TABLE B.6. Quality Control Data {Method Blanks and Recovery of Matrix Spikes) for
Pesticides and PCBs in Site Water and Elutriate

Sample: Method Blank SB-BRep.3 SB-B Rep. 3MS Amount Percent
Matrix: Control Water Site Water Site Water Spiked Recovery
Sample Size (L): 1.01 ® 0.53 0.51
Batch: 1 1 1 1 1
Units: ng/L ng/L ng/L ng %
2,4-DDD 079 U® 152 U NS © NS NA
2,4-DDT 080 U 1.54 U 159.31 NS NA
4,4-DDD 1.15 U 221 U 142.46 80.40 90
4,4-DDE 0.98 U 1.88 U 138.23 80.20 a8
4,4-DDT 099 U 1.90 U 135.93 80.20 86
Aldrin 073 U 141 U 134.31 80.20 85
alpha-Chlordane 092 U 177 U 129.31 80.00 a2
Dieldrin 097 U 2.64 111.18 80.20 69
Endosuifan 1/2,4'-DDE 084 U 161 U 138.52 80.20 a8
Endosulfan i 1107 U 2133 U 131.51 80.20 84
Endosutfan sulfate 8.09 U 1559 U 120.25 80.20 76
Heptachlor 0.65 U 125 U 117.33 80.20 75
Heptachlor epoxide 085 U 1.63 U 118.33 80.20 75
trans-Nonachlor 095 U 1.84 U NS NS NA
CL2(08) 087 U 167 U c® 80.00 NC "
CL3{18) 105 U 203 U 83.25 80.00 53
CL3(28) 1.18 U 227 U 131.73 80.00 84
CL4{44) 1.20 U 232 U 114,82 80.00 73
CL4(49) 1.03 U 199 U NS NS NA
CLA(52) 1.22 U 234 U 108.44 80.00 69
CL4(66) 094 U 1682 U 137.82 80.00 88
CL5(87) 1.06 U 2.04 U NS NS NA
CL5{101) 1.06 U 205 U 110.62 80.00 71
CL5{105) 1.28 U 246 U 133.30 80.00 85
CL5(118) 1.00 U 1.94 121.65 80.00 78
CL6{12B) 113 U 247 U 121.75 80.00 78
CL5(138) 135 U 260 U 123.58 80.00 79
CL6(153) 1.29 U 249 U 108.26 80.00 69
CL7(170) 1.6 U 223 U 127.93 80.00 82
CL7(180) 100 U 193 U 118.14 80.00 75
CL7{183) 1.05 U 202 U NS NS NA
CL7(184) 1.05 U 202 U NS NS NA
CL7(187) 099 U 1.91 U 108.34 80.00 69
CL8{195) 1.14 U 219 U 122.94 80.00 78
CL9{206) 111 U 2.14 U 117.95 80.00 75
CL10(209) 123 U 238 U 113.65 80.00 72
Surrogate Recoveries (%)
DBOFB 86 99 94 NA NA
CL5{112) 77 74 74 NA NA
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TABLE B.6. {Contd)

Sample: Method Blank HU-D Rep.3 HU-D Rep. 3 MS Amount Percent
Matrix: Control Water Site Water Site Water Spiked Recovery
Sample Size (L): 1.01 @ 0.52 0.52
Batch: 2 2 2 2 2
Units: ng/L ng/L ng/L ng %
2,4-DDD 079 U 153 U NS NS NA
2,4-DDT 0.80 U 1.55 U NS NS NA
4,4-DDD 115 U 223 U 132.72 80.40 86
4,4-DDE 098 U 1890 U 120.53 80.20 78
4,4-DDT 099 U 192 U 125.17 80.20 81
Aldrin 073 U 143 U 113.20 80.20 73
alpha-Chlordane 092 U 172 J@ 118.11 80.00 76
Dieldrin 098 U 153 J 84.92 80.20 54
Endosulfan i/2,4'-DDE 0.84 U 163 U 136.31 §0.20 as
Endosulfan Il 11.08 U 271 J 111.86 80.20 71
Endosulfan sulfate 810 U 15.74 U 98.59 80.20 64
Heptachlor 065 U 126 U 103.27 80.20 67
Heptachlor epoxide 0.85 U 1.64 U 117.22 80.20 76
trans-Nonachlor 085 U 1.86 U NS NS NA
CL2{08) 087 U 1.68 U c 50.00 NC
CL3(18) 1.05 U 2.05 U 73.37 80.00 48 W
CL3{28) 118 U 223 U 125.42 80.00 82
CL4{44) 1.20 U 234 U 109.8 80.00 71
ClLa{49) 103 U 201 U NS NS NA
CL4(52) 122 U 237 U 103.56 §0.00 67
CL4(66} 094 U 1.83 U 147 80.00 96
CL5(87) 1.06 U 206 U NS NS NA
CL5(101) 1.07 U 207 U 118.56 80.00 77
CL5(105) 1.28 U 248 U 138.28 80.00 90
CL5(118) 1.00 U 1.95 U 125.01 80.00 a1
CL6(128) 113 U 218 U 122.64 80.00 80
CLe{138) 135 U 262 U 113.75 80.00 74
CL8{153) 129 U 252 U 103.09 B0.0O 67
CL7(170) 116 U 225 U 130.43 80.00 85
CL7(180) 1.00 U 195 U 115.48 80.00 75
CL7(183) 1.05 U 204 U NS NS NA
CL7(184) 1056 U 204 U NS NS NA
CL7{(187) 0939 U 183 U 94.93 80.00 62
CL8(195) 114 U 221 U 112.84 80.00 73
CL9({206) 1.11 U 216 U 106.60 80.00 69
CL10(209) 1.23 U 240 U 96.54 80.00 63
Surrogate Recoveries (2
DBOFB 33 32 62 NA NA
ClL5(112) 46 49 64 NA NA



TABLE B.6. {Contd)

Sample: Method Blank EC-BRep.3 EC-BRep.3MS Amount Percent
Matrix: Control Water Elutriate Efutriate Spiked Recovery
Sample Size (L) 0.94 % 0.50 0.48

Batch: 3 3 3 3 3
Units: ng/L ng/L ng/L ng %
2,4-DDD 085 U 3.07 NS NS NA
2,4-DDT g.86 U 0.925 J NS NS NA
4.4-DDD 1.24 U 12.2 185.49 80.40 103
4,4-DDE 1.06 U 6.55 163.88 80.20 94
4,4-DDT 1.07 U 2.00 ) 172.90 80.20 103
Aldrin 0.79 U 225 199.10 80.20 106
alpha -Chlordane 0.9g U 13.2 189.13 80.00 106
Dieldrin 1.05 U 3.80 122.35 80.20 71

Endosulfan 1/2,4'-DDE 0.90 U 1.69 U 205.25 80.20 123 W
Endosulfan Il 1197 U 224 U 154,59 80.20 93
Endosulfan sulfate 875 U 164 U 146.38 B0.20 88
Heptachlor 070 U 131U 179.22 80.20 107

Heptachlor epoxide 091 U 1.71 U 209.34 80.20 125 W
trans-Nonachior 1.03 U 717 7.24 NS NA
CL2(08) 084 U 175 U C 80.00 NC
CL3{18) 1.14 U 213 U 145.89 80.00 88
CL3({28) 128 U 15.3 203.61 80.00 113
CL4(44) 130 U 12.4 185.74 80.00 104
CL4(49) 112 U 8.62 10.64 NS NA
CL4(52) 1.32 U 66.5 201.24 80.00 81
CL4(66) 1.02 U 17.8 215,42 80.00 119
CL5(87) 1.14 U 4.94 NS NS NA
CLs{(101) 115 U 11.6 181.50 80.00 102
CL5(105) 1.38 U 1.88 J 181.11 80.00 108
CL5(118) 1.09 U 9.71 164,19 80.00 93
CL6{128) 122 U 2.54 155.43 80.00 92
CL6E(138) 1.46 U 1.1 155.98 B0.00 87
CL6(153) 1.40 U 7.32 141.71 80.00 81
CL7(170) 125 U 2.34 U 163.91 80.00 98
CL7(180} 1.08 U 203U 152.51 80.00 92
CL7(183} 1.14 U 2.09J NS NS NA
CL7({184) 1.14 U 212 U NS NS NA
CL7(187) 1.07 U 201U 121.21 80.00 73
CL8(1495) 1.23 U 230U 143.07 80.00 86
CL9(206) 1.20 U 224 U 147.57 80.00 89
CL10(209) 1.33 U 249 U 131.96 80.00 79

ogate Recoveries (%

DBOFB 85 113 111 NA NA
CL5(112) 79 72 74 NA NA
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JABLEB6. (Contd)

Sample: Method Blank HU-A Rep.3 HU-A Rep.3MS Amount Percent
Matrix; Control Water Elutriate Elutriate Spiked Recovery
Sample Size (L): 094 @ 0.47 0.50

Batch: 4 4 4 4 4

Units: ng/L ng/L ng/L ng %
2,4-DDD 085 U 9.81 NS NS NA
2,4-DDT 0.86 U 162 U NS NS NA
4,4-DDD 123 U 9.54 180.43 80.40 100
4,4-DDE 1.05 U 26.82 185.20 80.20 93
4.4-DDT 1.06 U 200 U 168.19 80.20 99
Aldrin 079 U 148 U 145,33 80.20 85
alpha-Chlordane ¢.98 U 2.06 152.82 80.00 a9
Dieldrin 1.05 U 472 129.96 80.20 73
Endosulfan 1/2,4-DDE 0.90 U 10.32 178.82 80.20 99
Endosulfan I 11.89 U 2240 U 160.96 80.20 94
Endosulfan suifate 8.69 U 1637 U 16771 80.20 as
Heptachlor 070 U 131 U 176.94 80.20 104
Heptachior epoxide 091 U 047 J 176.62 80.20 103
trans-Nonachlor 1.02 U 120 J NS NS NA
CL2(08) 093 U 1.75 U C 80.00 NC
CL3(18) 113 U 7.52 107.87 80.00 59
CL3(28) 1.27 U 11.32 146.96 80.00 a0
CL4(44) 1.29 U 12.98 129.37 80.00 68
CL4{49) 111 U 9.72 13.77 NS NA
CL4{52) 131 U 17.50 127.11 B0.00 64
CL4(66) 1.01 U 59.92 183.33 80.00 73
CL5(87) 1.14 U 5.12 5.28 NS NA
CL5(101) 1.14 U 13.99 127.98 80.00 67
CL5(105) 1.37 U 231 J 155.08 80.00 90
CL5{118} 1.08 U 8.52 130.92 80.00 72
CL6(128) 1.21 U 425 146.69 80.00 84
CL6(138) 1.45 U 15.07 142.49 80.00 75
CL6{(153) 139 U 10.27 114.82 80.00 61
CL7{170} 1.24 U 5.21 161.93 80.00 g2
CL7{180) 1.08 U 8.42 152.31 80.00 85
CL7(183) 1.13 U 3.39 NS NS NA
CL7(184) 1.13 U 212 U NS NS NA
CL7(187) 1.07 U 201 U 118.67 80.00 70
CL8(195) 1.22 U 3.11 163.38 80.00 94
CL9{206) 119 U 7.24 171.60 8000 a7
CL10(209} 132 U 6.82 153.12 80.00 a6
Sumggate Hecoveries {%)
DBOFB 79 83 gt NA NA
CL5(112} 71 71 65 NA NA

(a) Sample concentration of the method blank adjusted for the average sample size of the batch.

{b} U Undetacted at or above concetntration shown.

(c) NS Not spiked.

{d) NA Not applicable.

() C PCB congener 08 cogluted with non-target pesticide a-BHC. resulting in unacceptable recovery in matrix spike samples.
(f)y NC Percent recovery not calculated due to coeluting peak.

(g) J Goncentration estimated; analyte detected below method detection limit (MDL) and above instrument detection fimit (IDL).
{h) Outside quality contro! criteria {50-120%) for matrix spike recovery.
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TABLE B.7. Quality Control Data (Triplicate Analyses) for Pesticides and PCBs in Site Water and Elutriate

PCRep.1 PCRep.2 PCRep.3 RASD“ EC-ARep.1 EC-ARep.2 EC-ARep.3 RASD

Matrix Site Water Site Water Site Water Site Water  Site Water  Site Water
Sample Size (L) 1.04 1.04 1.04 1.04 1.04 1.04
Batch 1 1 1 1 1 1
Units nglL nglL nglL ng/l ng/L ng/l
2,4-00D o777 U™ o077 U 077U NA® 077 U 077 U 070 J NA
2.4-DDT 076 U 078 U 078U NA 078 U 078U 078 U MNA
4,4-DDD 1.95 1.7 1.80 7% 4.99 3.50 3.89 19%
4,4-DDE 063JY 0860J 0814 16% 297 1.84 2,64 23%
4,4-DDT 0.96 U 1.70 0.90 J NA 4.42 3.92 0.96 U NA
Aldrin 071U 071U 071U NA 26.7 271 071 U NA
alpha -Chlordane 1.80 1.84 1.76 5% 4,35 4.29 5.59 16%
Dieldrn 1.80 1.55 1.56 9% 3.24 1.76 253 30%
Endosulfan 1/2,4'-DDE 081U 081U 081U NA oa1u 08t U 081U NA
Endaosuifan il 1.57J 108 U 108U HNA 108 U 10.8 U 108U NA
Endosutfan sulfate 7.87 U 7.87 U 7.87 U NA 7.87 U 787 U 7.87 U NA
Heptachlor 063 U 063 U 063 U NA 063U 063U 063U NA
Heplachlor epoxide D.82u D82 U 082U HNA 082U 082U 082U NA
frans -Nonachlor 093U 093U 093U NA 1.62 1.60 3.03 39%
CL2{08) 084 U 084 U 084 U NA 0.84 U oeaU 084 U NA
CL3{18) 102U 1.02 U 102U NA 180 102 U 1.02U MNA
CL3(28) 4.20 2,69 3.05 24% 4.25 .15 U 1.15U NA
CL4{44) 117 U 117 U 117 U NA 297 2.58 1147 U NA
CLA4{49) 101U 101U 1.01U NA 101U 1.01 U 1.01 U NA
CL4(52) 1.18 U 118 U 1.18 U NA 2.98 2.30 118 U NA
CL4{66) ngz2 U 092U 0.92 U NA D9z U 092U 092 U NA
CL5(87) 0.82 J 0.52 J 0.73J 23% 1.96 0.69 J 1.41 47 %
CL5(101) 1.04 U 1.04 U 1.04 U NA 104 U 1.04 U 1.04 U NA
CL5{105) 124 U 1.24 U 124U NA 0.71dJ 0.86 J 1.24 U NA
CL5{(118} 098U 098 U 0.98 U NA 1.50 088U 1.25 NA
CL6(128) 110U 1.10U 1.10 U NA 1.10U 110U 1.10 U NA
CL&(138) 131U 131U 0.66 J NA 1.41 1.268 J 1.31U NA
CL&(153} 1.26 U 1.26 U 096 J NA 117 J 1.26 126 U NA
CL7(170) 112U 112 U 1.12 0 NA t.12 U 1.42 U 112U NA
CL7(180) 0.98 U 098 U 0.98 U NA 098 U 0.58 U 098 U NA
CL7{(183) .02 U 1.02U 102U NA 102U 102U 102U NA
CL7(184)} 1.02U 1.02 U 1.02 U NA 067 J 1.02 U 102U NA
CL7(187) 096 U 096 U gos U NA aos U 096 U agas U MNA
CLB(195) 1.10U 1.10 U 110U NA 110U i.10U 1.10U NA
CL9(206) 1.08 U 1.08 U 1.08 U NA 100U 1.08 U 1.08U NA
CL10(209) f.eouU 1.20 U 1.20 U NA 1.20 U 1.20 U 1.20U NA
r Veri 2
DBOFB 108 105 103 NA 10¢ 112 114 NA
CL5{112} 72 72 71 NA 69 71 69 NA



[ABLE B.7. (Contd)

EC-BRep.1 ECBRep.2 ECBRep.3 RSD HU-ARep1 HU-ARep2 HU-ARep3 RSD

Matrix Sile Water Site Water  Site Water Sile Water  Site Water  Site Water
Sample Size {L) 1.04 1.04 1.04 1.04 1.04 1.04
Batch 1 1 1 1 1 1 1
Units _ngll ng/L ng/L ng/lL ng/L _ng/L
2,4-DDD 077 U 07T U o777 U NA 077 U 077U 077U NA
2,4-DDT 0.46 J 078 U 078 U NA orsu o078 U a78 U NA,
4.4-DDD 2.88 2.24 .07 16% 112U 1.1z U t12U NA
4,4-DDE 1,03 0.70 J 0.86 J 19% 095U 095U 095 U NA
4,4-DDT 0.96 U 096 U 0.88J NA 096 U 096 U 096 U NA
Aldrin 15.5 8.37 7.68 41% 071U 071U 071 U NA
alpha -Chlordane 2.99 203 2.57 19% 0.89 U 0.68J 0.89 U NA
Dieldrin 1.80 1.14 2.80 44% 2.28 1.42 121 35%
Endosulfan [/2,4-DDE 081U 081U a8l U NA 081U 081 U ogtu NA
Endosulfan I 108 U 108 U 108 U NA 108U 108 U 10.8 U NA
Endosulfan sulfate 7.87 U 7.687 U 787U NA 787U 7.87 U 787 U NA
Heptachlor 063U 063 u 0.63 U NA 063U 063U 063U NA
Heptachior epoxide 082U 0.82 U 082U NA 0.82 U 082 U os2U NA
trans -Nonachlor 1.00 1.01 1.74 34% 0983 U 0.o3 U 093 Y NA
CL2{08) 0.64 U 084U 0.84 U NA 084U 084U 084 U NA
CL3(18) 1.02 U 1.02 U 102U NA 1.02 U 1.02 U 102U NA
CL3(28) 7.34 416 5.59 28% 145U 115U 1.5 U NA
ClL4{44) 117 U 1147 U 1.94 NA 117 U 117 U 117 U NA
CL4{4%) 101 U 101U 1.01 U NA 101U 1.01 U 1.01 U NA
CL4{52) 1.18 U 118 U 118 U NA 1.18 U 1184 1.18 U NA
CLA4(66) 092U 092 U 09z U NA 092 ) gz U ogz2 U NA
CL5(87) 0.76 J 0.75J 1.45 40% 1.56 2.51 2.32 24%
CL5(101) 104 U 1.04 U g4 U NA 1.33 0.96 J 1.13 16%
CL5(105) 124 U 124 U .24 U NA 1.24 U 124 U t.24 U NA
CLs{118) 056 J 0.52 ) 0.87 J 29% 098U 098 U 0.98 U NA
CLs(128) 110U 110U 10U NA 1.10U 110U 110U NA
CL6(138) 131U 131 u 1.45 NA 131U 131U 131 U NA
CLs(153} 0.88 J 062 J 0.83J 18% 1.26 U 126 U 1.26 U NA
CL7(170) 1.12 U 112U 112U NA 12U 112 U4 112U NA
CL7(180) g.98a U ngs 0.98 U} NA 0.98 U 098 U 098 U NA
CL7{(183) 1.02 U 1.02 U 1.02 U NA 102U 102U 1.02U  NA
CL7{184) 102U 102 U 0.50J NA 1.02 U 1.02 U 102U NA
CL7(187} 096 U 096 U 0.96 U NA 096 U o6 U ca6 U NA
CL8(195} 1.10 U 110U 1.10 U NA 1.10U 110U 110U NA
CLg{206) .08 U 108 U 1.08 U NA 1.08 U 1.08 U 1.08 U NA
CL10(209) 1.20 U 120U 120U  NA 1.20 U 1.20 U 120U  NA
IT! R es {%
DBOFB 108 64 112 NA 86 75 90 NA
CL5(112) 69 42 67 NA 72 69 70 NA



TABLE B.7. (Contd)

SB-ARept SB-ARep2 SB-ARep3 RSD SB-BRep1 SB-BRep2 SB-BRep3 RSD

Matrix Site Water  Site Water Site Water Water Water Water

Sample Size (L) 1.04 1.04 1.04 1.04 1.04 0.53

Batch 1 1 1 1 1 1 1 1
Unils ngt ng/L gl ng/L ng/L ng/l

2.4-DDD 077 U 077 U 077 U NA 077 U 077 U 1.52 U NA
2,4-DDT 078 U 078 U 078 U NA 078 U 078U 1.54 U NA
4,4-DDD 1.12 U 1.12U 1.12 U NA 112U 1.1z U 221U NA
44-DDE 095 U Q95 U 085 U NA 095 U 095U 188 U NA
4,4-DDT 096 U 086U 0.96 U NA 096 U 096 U 180U MNA
Aldrin 071U LAY 071U NA 071 U 071U 141U MNA
alpha-Chlordang 089 U 089U 089 U NA 089U 085 U 1.77 U NA
Dieldrin 095U 1.41 095 U NA 0.95 U 2.18 2.64 MNA
Endosulfan 1/2,4'-DDE o081 U og1 u 081U NA 081U 081U 161U NA
Endosuifan 1) 10.8 U 108 U 10.8 U NA 108 U 108U 213U NA
Endosulfan sulfate 787U 7.87U 787 U NA 7.87 U 7.87 U 156 U NA
Heptachlor 063 U 063 U 063 U NA 0.63 U 063U 1.25 U NA
Heptachlor epaxide ez u pezu 082U NA g8z U 082U 1.63 U NA
trans-Nonachlor 083U 093U 093 U NA 093 U 093U 184 U NA
CL2(08) 0.84 U 084 U 084U NA 084 U 0.84 U 167U NA
CL3(18) 102U 1.02U 1.02U  NA 1.02U 102U 2.03U NA
CL3(28} 1.15 U 115U 115U NA 1.15 U 1.15 U 227 U NA
CL4({44) 117 U 117 U 117 U NA 1.17 U 117 U 232 U NA
CL4{49) 1.01U 101U 101U NA 101U 101U 189 U NA
CLA(52) 118U 118y 118 U NA 118 U 2.48 234U NA
CL4(66} 0.92 U 092U pgz U NA 092 U 0oz U 1.82 U NA
CL5(87) 103U 103U 103 U NA .03 U 215 204 U MA
CL5{101) 104 U 1.23 1.04 U NA 1.04 U 0.99 J 205U NA
CL5{105) 124 U 124 U 1.24 U NA 1.24 U 124 U 246 U NA
CL5{118} 098 U 098 U .98 U NA 098 U nos U 1.94 U NA
CL&(128) 110U 1.10U 1.10U NA 110U 110U 217 U NA
CL6(138) 131U 1.31 U 1.391 U NA 131U 131U 2.60 U NA
CL6(153) 1.26 U 1.26 U 1.26 U NA 1.26 U 126 U 249U NA
CL7{(170) 112U 112 U 112U NA 1.12 U 112 U 223U NA
CL7{180} 098 U 098 U c.98 U NA coas U 098 U 1.93 U NA
CL7{183) 102U 1.02 U 102 U NA 102U 1.02U 202U NA
CL7{184) 102 U 1.02 U 1.02 U NA 1.02U 1.02U 202U NA
CL7{187) 096 U 0.96 U 0.96 U NA 096 U 096 U 191U NA
CL8(195) 1.10U 1.10U 1.10 U NA 1.10U 110U 219 U NA
CL9(206} 1.08U 1.08 Y 1.08 U NA 108U 1.08 U 234U NA
CL10{209) 1.20 U 120U 1.20 U NA 120U 1.20 U 238U NA
Surrogate Recoveries (%)

DBOFB 82 94 104 NA 73 97 99 NA
CL5{112) 58 72 74 NA 61 67 74 NA



TABLE B.7. (Contd)

Mud Dump  Mud Dump  Mud Dump
BURep.1 BURep.2 BURep.3 HASD SiteRep.1 SitoRep.2 SiteRep.3 RSD
Matrix Site Water Site Water Site Water Site Water  Site Water  Site Water
Sample Size (L} 1.04 1.04 1.04 1.04 1.04 1.04
Batch 2 2 2 2 2 2 2 2
Units ng/L ng/L ng/L ng/L ng/L _ngl.
2,4-DDD 077U 077U 077U NA 077 U 077 U 077U NA
2,4-DDT 078 U 078 U 078U NA 078 U 078 U 078 U NA
4.4-DCD 112U 112U 112U  NA 112U 112U 112U NA
4,4-DDE .95 U ogs U 095U HNA 095U 095 U 095U NA
4.4-DDT 0.96 U 0.96 U 096U NA 096 U 0.96 U 096 U NA
Aldrin 071U 07ty 071U NA 071y o071 u 071U NA
alpha-Chiordane 085U 089 U 089U NA 089 U 083U 0.89 U NA
Dieldrin ¢casu 095U 095U NA 095U 095 U 095U NA
Endosuifan 1/2,4"-DDE 0.81 U o081 U 081U NA 0.8t U 081U 081y NA
Endosulfan Il 108U 108U 108U NA 108 U 108U 108 U NA
Endosulfan sulfate 787 U 7.87 0 787U NA 7.87 U 7.87 U 7.87 U NA
Heptachlor 0.63 U 063U 06341 NA 063U 0.63 U 0630 NA
Heptachlor epoxide 082U 082U 082U NA nszuU 082U 082 U NA
trans -Nonachlor 0.93 U 093U 093U HNA 093U 093U 093U NA
CL2{08) 084 U 084 U 084U NA 084U 0.84 U 084U NA
CL3(18} 1.02 U 1.02 U 102U NA 1.02U 1.02U 102U NA
CLa(28B) 1.15 U 115U 115U HNA 1.15 U 1.15 U 1.i15U NA
CLA4{44) 1.17 U 1.7 U 1.17 U NA 117 U 1.i7 U 117 U NA
CL4{49) 4.25 101U 101U HNa 1.01 U .01 U 1.01 U NA
CL4(52) iig Vv 1.18U 118U NA 118U 118 U 118U NA
CL4{66) 0.92 U 092U 092U NA 0.92 U 0.92 U 0.92 U NA
CL5(87) 1.03 U 1.03 U 103U NA 103U 1.03 U 1.03 U NA
CL5{101) 1.04 U 104 U 104U NA 1.04 U 104 U 1.04 U NA
CL5(105) 1.24 U 1.24 U 124 U0  NA 1.24 U 1.24 U 124U NA
CL5({118) 098 U 098 U 098U HNA 098 U 098 U 0.98 U NA
CL&{128) 110U .10 U 1.10U NA, 1.10U 1.10 U 1.10U NA
CL8{138) 1.31 U 131U 131U NA 131U 131U 191U NA
CLB(153) 1.26 U 126 U 1.26 U NA 1.26 U 1.26 U 126 U NA
CL7{170} 1.12 U 112U 112U NA 1.12 U 112 U 112U NA
CL7(180) 0.98 U 098 U 0.98 U NA o098 U 098 U 0s8auy MNA
CL7(183) 1.02U 102U 102U NA 1.02 U ig2 U 102 U NA
CL7(184) 1.02 U 1.02 U 1.02U NA 1.02 U 1.02 U 1.0z U NA
CL7(187} 096 U 0956 U 096 U NA 096 U 0.96 U 096 U NA
CLB{185) 110U 1.10U 110U NA 1.10 U 1.1¢0U 110U NA
CLS(206) 108 U t.os8 U 1.08 U MA, 1.08 U 108 U 108U NA
CL10{209) 1.20 U 1.20 U 1.20U  NA 1.20U 2o U 120U NA
r A ies (%
OBOFB a0 51 44 NA 45 49 44 NA
CL5{112) 47 57 58 NA 52 56 56 NA

.16



TABLE B.7. (Contd)

HU-B Rep. 1 HU-BRep.2 HU-BRep.3 RSD HU-C Rep. 1 HU-C Rep. 2 HU-C Rep. 3 RSD

Matrix Site Water  Site Water Site Water Site Water Site Water  Site Water
Sample Size (L) 1.04 1.04 1.04 1.04 1.04 1.04

Baich 2 2 2 2 2 2 2 2
Units ng/L ng/lL ngiL _ngA. ng/lL nglL

2,4-DDD 077U 077U 077 U NA 077 U 077 U 077 U NA
2,4-DDT 078 U 078 U 078 U NA o7s U 078 U a78 U NA
4,4-DDD 112 U 112 U 112U NA 112U 1.12 U 1120 NA
4,4-DDE 095U 085U 085U NA 095U 095 U 095U NA
4,4-DDT 096 U 096 U g6 U NA 096 U 0,96 U 096 U NA
Aldsin 147 071U 071U NA 071 U 071 U 071U NA
alpha-Chlordane o83 U 0.89 U 0.89 U NA 089 U 0.89 U 089U NA
Disldrin 095 U 0.95 U 085U NA 095 U 095U 095 U NA
Endosulfan 1/2,4-DDE o8 v 081U g8t U NA o081 U o8t U 0.8t U NA
Endosuifan II- 108 U 108U 108 U NA 108U 108 U 108U NA
Endosulfan sulfate 787 U 7.87 U 7.87 U NA 787U 787U 7.87 U NA
Heptachlor 063 U 063 U 063 U NA 063 U 063 U 063U NA
Heptachlor epoxide 0.82 U 082U 082U NA 082U 082U 082 U NA
trans-Nonachlor 093U 093U 093y NA 0983 U 0a3 U 0a3 U NA
CL2(08) 084 U 084 U 0.84 U NA 084 U 084 U 0.84 U NA
CL3(18) 102U 102U 1.02 U NA t.02 U 1.02 U 1.02 U NA
CL3(28} 115 U 1.15 U 115 U NA 1.15U 1.15 U 115U NA
CL4{44) 117 U 117 U 117 U NA 117 U 117 U 117U NA
CL4{49) 1.88 2.22 227 10% 1.01 U 1.01 U 1.01 U NA
CL4(52) 1.18 U 2.08 2.02 NA 1.95 2.10 1.87 6%
CL4(66) g9z U 0.814 og2 U NA 092U 092U Doz U NA
CL5(87) 1.03 U 1.03 U 103U NA 1.03U 103U 1.03 U NA
CL5{(101) 1.4 U 1.04 U 1.04 U NA 1.04 U 1.04 U 104 U NA
CL5(105) 1.24 U 1.24 U 1.24 U NA 1.24 U 1.24 U 1.24 U NA
CL5{118) 0.98 U 0.88 U goes U NA .98 U 0.98 U 098 U NA
CL6{128) 1.10U 110U 1.10U NA i.10U 1.10 U 1.10 U NA
CL6(138) 131U 1.31 U 131U NA 131U 1.31 U 131U NA
CL6(153} 1.26 U 126 U 1.26 U NA 1.26 U 1.26 U 1.26 U NA
CL7{170) 112y 112U 112U NA 112 U4 12U 112 U NA
CL7(180) g9s u 098y ggs U NA 0.98 U 0.98 U 098 U NA
CL7{183) 102U 102 U 1.02U NA 102 U 1.02 U 102 U NA
CL7(184) 1.02U 1.02U 102U NA 102 U 1.02 U 102 U NA
CL7{187) 0.96 U 0.96 U 0.96 U NA 096 U 096 U 096 U NA
CL8{195) 1.10U 1.10U 1.10 U NA 10U 1.10 U 1.10 U NA
CL9(206) 1.08 U 1.08 U 108 U NA 1.08 U 1.08 U 108U NA
CL10{209) 20U 1.20 U 1.20 U NA 1.20 U .20 0 1.20 U NA
Surr Recoveries (%

DBOFB 47 51 49 NA 49 41 53 NA
2L5{112) 57 63 57 NA 61 57 59 NA



TABLE 8.7. (Contd)

HU-O Bep. 1 HU-DRep.2HUDRep. 3 RASD GRRep.1 GRAep.2 GRRep.3 RASD

Matrix Site Water Site Water  Site Water Watar Water Water

Sample Size (L) 1.04 1.04 0.52 1.04 1.04 1.04

Batch 2 2 2 2 2 2 2 2
Units nglL ng/ll ngh ngfL ng/L nglL

2,4-DDD 077 U 077 U 1.53 U NA 077U 077 U 07 U NA
2,4-DDT 078 U 078UV 155 U NA 078 U 078 U 070 U NA
4,4-00D 1.12 U 112U 223 U NA 112V 1120 112U NA
4,4-DDE 095U 095 U 190 U NA 095 U 095U 095U NA
4,4-DDT 096 U 096 U 192 U NA 0.96 U 0.96 U 096 U NA
Aldrin 071U 071U 143U NA 071U 071UV 071U NA
alpha-Chlordane 088 U 0,89 U 1724 NA 0.89 U 0.B9 U 089 U NA
Dieldrin 095U 095U 153 J NA 095 U 095U 0495 U NA
Endosulfan I/2,4'-DDE 081U 081U 163 U NA 081U 081U 081U NA,
Endosulfan il 10.8 U 108 U 2714 NA 108 U 108U 108U NA
Endasuttan sulfate 787U 787U 157 U NA 787U 7.87 U 787U NA
Heptachlor 063U 063 U 126 U NA 063 U 063UV 063U NA
Heptachlor epoxide 082U 062U 164U NA 0.2 U 082U 082U NA
trans -Nonachlor 093U 093 U 1.86 U NA 093 U 093 U 093UV NA
ClL2(oa) 0.84 U 084 U 1.68 U NA 084 U 084 U 0684 U NA
CL3(18} 1.02 U 1.02U 205U NA 1.02 U 1.02 U 102 U NA
CL3{28) 1.15 U 115U 228U NA 1.15 U 1.15 U 1.5 U NA
CL4{44) 147 U 117 U 234U NA 117 U 117 U 117 U NA
CL4{49) 1.01 U 1.01U 201U NA 3.46 2.79 3.21 1%
CLA4(52) 1.16 J 1.51 237U NA 1.i8 U 1.18 U 1.18 U NA
CL4{686) 09z U 092U 1.83 U NA 002 U 0.92 U 092U NA
CL5{(a7) 103 U 103U 206U NA 1,03 U 1.03 U 1.03 U NA
CL5(101) 104 U 104 U 207U NA 104 U 1.04 U 1.04 U NA
CL5{105) 1.24 U 124 U 248 U NA 1.29 U 1.24 U 1.24 U NA
CL5{118) 0es Uy 098 U 1.95 U NA 0.98 U 0es Uy 098 U NA
CL&(128) 110U 110U 219U NA 1.10U 1.10 U t.f0 U MNA
CL6(138) 1.31 U 1.31 U 262U NA 131U 131U 131U NA
CL6(153} 1.26 U 1.26 U 252U NA 126 U 126 U 1.26 U NA
CL7{170) 112U 112 U 225U NA 112U 1.12 U 112 U NA
CL7(180) fes U g8 U 195 U NA 098 U 088 U 098 U NA
CL7(183) 102U 1.02U 204 U NA 1.02 U 102U 102U NA
CL7{184) 1.02 U 102 U 20 U NA 102U 1.02 U 1.02 U NA
CL7(187) 096U 096 U 193 U NA 095U 0.96 U 096 U NA
CLa(195) 110U 110U 221U NA 1.10 U 110U 110U NA
CL9{206) 108U 1.08 U 216 U NA 1.08 U 108U 1.08 U NA
CL10(209) 1.20U 1.20 U 240 U NA 120U 120U 1.20U NA

T veries (9

DBOFB 57 70 32 NA 37 36 47 NA
CLa(112)} 539 53 49 NA 60 55 60 NA



TABLE B7. (Contd)

PCRep.1 PCRep.2 PCRep.3 RSD SB-BRep.1 SB-BRep.2 SB-BRep.3 RSD

Matrix Elutriate Elutriate Elutriate Elstriate Elutriate Elutriate
Sample Size (L) 0.87 0.96 0.95 0.97 0.98 0.98
Batch 3 3 3 3 3 3 3 3
Units ng/L ngt. ng/k nglL ng/l ng/L
2,4-D0D 111 13.6 179 24% 082U 081U 081U NA
2,4-DDT 5.01 4,62 5.47 8% 083U 082U 082U NA
4,4-0DD 42,1 48.9 751 331%™ 120U 1,18 U 118 U NA
4,4-DDE 1.6 13.8 220 35%" 102U 1.01U 101U NA
4,4-DDT 115U 104 U 105U NA 103 U 12U 102U NA
Aldrin 085 U 077 UV 0.78 0 HNA 076 U 076 U 076 U NA
alpha -Chlerdane 134 14.9 211 25% 0.96 U 095 U 095 U NA
Dialdrin 9,36 11.2 14.8 24% 102U 101U 1M1y NA
Endosulfan [/2,4-DDE 097 U ¢esu 083U NA 087 U 0.86 U 0.85 U NA
Endosulfani 4934 4,73 4 670J 20% 115U 11.4 U 114 U NA
Endosulfan suffate 11.5 13,5 18.0 23% g.44 U 8.35 U 835 U NA
Heptachlor 075 U 068 U 069U KNA 068 U 067 U 067 U NA,
Heptachlor epoxide 09a U 089 U 030U NA 0.88 U 0.87 U 0.87 U NA
trans -Naonachlor 6.55 7.38 10.3 25% pog U pes uy 098 U NA
CL2{08) 1.01 U 091U 092U NA 080U 0.89 U Q.89 U NA
CL3(18) 122U 111U 112U  NA 110U 103U 108 U NA
CLa(28) 5.32 5.88 6.89 13% 123 U 122 U 1.22 U NA
CL4{44) 122 148 195  24% 125U 124 U 124 U NA
CL4{49) 7.62 7.50 114 25% 1.08 U 1.07 U 1.07 U NA
CL4(52) 24,5 275 41.4 29% 127 U 1.26 U 126 U NA
CLA(66) 9.78 11.8 215  44%™ 098 U 097 U 097 U NA
CL5{a7) 25.0 26.6 3714 22% 110U 1.09 U 109U NA
CL5(101) 67.2 79.1 118 30% 111U 1.10 U 1.10U NA
CL5{105) 30.6 34.2 30.0 7% 133U 132U t32u NA
CL5(118) 47.0 52.5 79.1 29% 105 U 104 U 1.4 U NA
CLe{128) 8.85 10.6 148  27% 118U 1,16 U 116 U NA
CL6(138) 56.4 56.1 96.5 29% 141U 139 U 1,39 U NA
CL6(153) 359 39.0 67.7 37%“ 1.35 U 133U 1.33U NA
CL7{170) 113 15.7 223 3% ™ 12t U Ligu 119U NA
CL7(180) 26.2 295 449  30% 1.05 U 1.03 U 103U NA
CL7{183) 5.57 591 8.02  20% 1.09 U 1.08 U 108 U NA
CL7(184) 122U ARARY] 1120 NA 1.09 U 108 U 1.08 U NA
CL7{187) 18.0 20.1 280 24% 1.03 U 102U 102U NA
CL8(195) 3.00 3.41 5.39 32% 118 Uy 1.17 U 117U NA
CL9{206) 6.07 7.20 11,0 32% 116U 114 U 1.14 U NA
CL10(209) 128 4 1.37 1.97 25% 129 U 127 U 1.27 U NA
Ir: RBecoveries {9
DBOFB 120 120 123 NA 102 101 98 NA
CL5{(112) 71 685 58 NA 75 75 az NA



TIABLEB.7. {Contd)

S5B-ARep.1 SB-ARep.2 SBARep.3 RSD BURep.1 BURep.2 BURep.3 ASD

Matrix Elutriate Elutriate Elutriate Elutriate Elutriate Elutriate
Sample Size {L} 1.00 0.995 0.995 0.95 0.96 0.98
Batch 3 3 3 3 3 3 3 3
Units ng/. ngl  ngl ng/L ngl ng/L
24-000D 0.80 U 080U 080U NA 0.84 U 0.83 U 081 U NA
2,4-DDT 0.8t U 081U 081U NA 0.85 U 084 U 082U NA
4,4-DDD 1.16 U 1147 U 1.17 U NA 122U 1.21 U 1.18 U NA
44-DDE 099 U 099U 0993 U NA 1.04 U 1.03 U 1.01U NA
4.4-0DT 100U 101y 101y MA, 105 U 104 U 102U NA
Aldrin 074 U 074 U 074 U NA c7a U 077y 076 U NA
alpha-Chlordane 0.93 U 083U 093 U NA 0g9au 097 U 095 U NA
Dieldrin pes U 099 U 089U NA 1.04 U 1.03 U 1.01 U NA
Endosulfan [/2,4-0DE 085 U 083U cas U Na 083U 0.88 U 086 U NA
Endosulfan II- 112U 113U 13U NA 118U 11.7 U t14U NA
Endosulian sulfate 819U 823U 23 U NA as2 U 853U 8.35 U NA
Heptachlor 066U 0.66 U 066 U NA 069 U 068U 0.67 U NA
Heptachlor epoxide 0.86 U 086 U 086 U NA 080U 089 U D87 U NA
trans-Nonachlor 097 U 097 U 097 U NA 1.02U 1.01 U 098 U NA
CL2(08) 0.88 U 088U 088 U NA 092U 081U 083 U NA
CL3{(18) 107 U 1.07 U 1.07 U NA 112y IRARY 100 U NA
CL3(28) 1.19 U 1.20U 1.20 U NA 1.26 U 1.24 U 1.22 U NA,
CL4{44) 1.22 U 1.22 U 1.22 U NA 1.26 U 1.27 U 124 U NA
CL4{49) 1.05 U 105U 074 J NA 10U 100 U 1.07 U NA
CL4(52} 123U 124 U 212 NA 129 U 128 U 126 U NA
CL4{66) 095U 0.96 U 096 U NA 1.00U 099 U Q.97 U NA
CL5(87} 1.07 U 107 U 1.07 U NA 1.13 U 1.1t U 1.09 U NA
CL5(101) 1.08 U 1.08 U 1.22 NA 1.13 U 112U 1.10 U NA
CL5(105) 1.29U 130U 130U NA 1.36 U 134 U 132U NA
CL5(118) 1.02 U 1.02U 1.02 U NA 107 U 106 U 104 U NA
CL&(128) 1.14 U 115U 1.15 U NA 120U 1.19 U 116 U NA
CLB{138) 1.36 U 1.37 U 137 U NA 143 U 1.42 U 1.39 U NA
CL&(153) 131U 131U 131U NA 1.3 U 136 U 133U NA
CL7{(170} 1.17 U 117 U 117 U NA 123U 122U 119U NA
CL7{180) 1.01 U t.02 U 102U NA 107 U 1.06 U 1.03 U NA
CL7{183} 1.06 U 1.07 U 1.07 U NA 112U 1.11 U 1.08U NA
CL7(184) 1.06 U 107 U 107 U MNA 112U 111y 108U NA
CL7{187) 1.00U 101U 1.01 U NA 1.06 U 1.04 U 1.02U NA
CL8(195) 115U 115U 1.15 U NA 121 U 1.20 U 117 U NA
CLO(206} t.i2 U 1,130 113 U NA 1.18 U 117 U 1.14 U NA
CL10(209) 1.25 U 25U 125U NA 1314 1.30 U 127 U NA

rr H ti
DBOFB 101 94 98 NA 96 BB 95 NA
CL5{112) 75 80 77 NA 74 75 81 NA
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TABLE B.7.

(Contd)

EC-BRep.1 EC-BRep. 2 EC-BRep.3 RSD EC-A Rep. 1EC-A Rep. 2EC-A Rep.3 RSD
Matrix Eluiriate Elutriate Elutriata Elutriate Elutriate Elutriate
Sampla Size (L) 0.96 0.98 0.50 0.90 0.91 0.92
Batch 3 3 3 3 4 4 4 4
Units ngl ng/L ng/L ng/L nglL ng/L
2,4-DDD 3.30 1.82 3.07 29% 233 3.20 249 17%
24-007 0.912 0.647 J 0.925 J 19% 080U 089 U 0.88 U NA
4,4-DDD 12.2 6.58 12.2 2% 5.21 4.06 4.49 13%
4,4-DDE 6.27 2.65 6.55 42% 7.99 7.13 6.98 7%
44-00T 104 U 102U 200U NA 111y 110U 1.09 U NA
Aldrin 14.1 14.9 225 27% 082U 0.81 U 081U NA
aipha-Chlordane 10.0 7.93 13.2 26% 1.43 1.24 1.38 7%
Dieldrin 3.25 287 3.80 14% 2.36 253 1.66 21%
Endosulfan 1/2,4'-DDE 0488 U 086 U 1.62 U NA 094 U 093U 092 U NA
Endosulfan ll 11.7U 114 U 224 U NA 124 U 123U 122U NA
Endosulfan sulfate 853 U 835U 164 U NA RN 200U BIAS U NA
Heptachlor 0.68 U 067 U 1.31 U NA 073 U 072U 072U NA
Heptachtor epoxide 0.89 U 0.87 U 1.71 U NA 085U 094 U 093U NA
trans-Nonachlor 6.11 394 717 29% 086 J 095 077 d 10%
cr2(oa) 0 u 089U 1.75 U NA 4.26 3.54 4.44 12%
CL3{18} 111y 1.09 U 213 U NA 3.68 480 2.30 36%
CL3(28) 6.66 4.10 153 68% 9.82 §.22 6.74 26%
CL4{44) 7.88 3.73 12.4 54% 746 7.71 5.79 15%
CL4{49} 9.33 4.65 a.62 33% 476 KA 2.83 26%
CL4(52) 39.1 31.06 66.5 41% @ 11.6 105 125 9%
CL4{66) 19.9 20.11 17.4 7% 359 40.5 33.6 10%
CL5{87) 3.13 2.24 4.94 40% 1.82 1.70 1.50 10%
CL5{101) 6.84 5.66 11.6 39% 3.93 3.82 3.90 1%
CL5(105) 1.54 1.681 1.88 4 3% 142 J 2.00 1.28 ! 24%
CL5(118) 7.55 4.74 9.7 H% 4.42 3.69 3.70 11%
CLs(128) 1.97 1.69 2.54 21% 127 U 125U 125U NA
CL6{138) 9.97 2.83 111 56% 5.12 4,29 5.01 9%
CL6(153) 5.18 355 7.32 35% 3.42 3.17 2.66 13%
SL7(170) 1.22 U 1.19U 234U NA 260 2.09 2.19 12%
ZL7{180) 106 U .03 U 203U NA 2.60 2.08 2.07 13%
ZL7{183) 1.39 072J 2094 NA 0714 061 d 0.60J 9%
CL7(184) 1.11 U 1.08 U 212U NA 118U 117 U 116 U NA
cLy{1a7) 1.04 U 102U 201U NA 1.79 110U 110U NA
ZLB(195) 1.20 U 1.17 U 230U NA 0.41J 043 J 069 J 1%
L9{208) 117 U 1.14 U 224U NA 087 J 061 0.61J 21%
cL10{209) t3ou 127U 243 U NA 0.86 J 093 J 092 J 5%
fhurrogate Recoveries (%)
BOFB 111 113 113 NA 70 70 64 NA
CL5{112) 72 72 72 NA 56 63 53 NA
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TABLE 8.7. (Contd)
HU-A Rep 1HU-A Rep 2HU-A Rep3 RSD HU-D Rep. 1 HU-D Rep.2 HU-D Aep.3 ASD

Matrix Elutriate Elutriate Elfutriate Elutriate Elutrate Elutriate
Sample Size (L) 0.88 .97 0.50 0.98 0.96 0.96
Batch 4 4 4 4 4 4 4 4
Units ng/L ng/L ngll nglL ng/L ng/L
2,4-DDD 16.6 8.38 9.81 38% ™ 3.94 6.65 8.29 35%
2,4-DDT c8U 083U 162U NA 082U 084U 0.84 U NA
4,4-DDD 13.4 8.49 954  25% 3.50 2.37 5.01 36%
4,4-DDE 52.1 28.4 268  40% ™ 9.47 5,05 9.47 a29%
4,4-DDT 1.03 U 1.03 U 200U NA 1.02U 1.04 U 104 U NA
Aldrin 0.76 U 0.76 U 148U NA 0.76 U 077 U 0.77 U NA
alpha-Chlordane 3.45 1,81 206  36% 1.27 0274 1.56 66%
Dieldrin 5.64 4.31 472  14% 5.14 2.33 413 37%
Endosulfan 12,4-DDE  17.0 10.4 103 31%" 0.86 U 0.88 U 088 U NA
Endosufan Il 115U 115U 224U NA 114U 170 J M7 u NA
Endosulfan sulfate B.40 U 8.44 U 164 U0 NA 5.37 1 853U 2.884 NA
Heptachlor - 0.67 U 0.68 U 131U Na 0.67 U 0.68 U 0.68 U NA
Heptachlor epoxide 3.25 1.59 047 4 79% 087 U 089U 088 U NA
trans-Nonachlor 0854 0.83 J 1,204 21% 065 J 1.01 4 1.00 d NA
CL2(08) 1.75 1.99 1750 NA 0.83 U ool U 0.91U NA
CL3(18) 16.0 9.25 752 41% 18.0 8.50 14.9 35% ¢
CL3{(28) 19.9 11.3 13 355%™ 10.7 6.75 11.1 25%
CL4{44) 17.2 11.9 13.0 20% 143 8.22 150 30%
CL4(49) 16.8 11.0 972  30% 13.5 6.39 12.9 36%
CL4{52) 23.4 156 175 22% 16.9 9.44 19.1 34% "
CLA(66) 727 48.4 59.9  20% 44.% 316 49.3 22%
CL5(87) 8.62 5.34 512  31% 4.08 2.38 4.89 34%
CL5(101) 21.9 136 140  28% 857 572 11.9 34%,
CL5(105) 3.56 2.51 231J 24% 1.98 1.36 2.70 33%
CL5(118) 14.9 8.02 B52  37% 7.57 4.00 8.63 36%
CLe(128) 5.38 3.40 425  23% 2.32 0.84 J 2.46 48%
CL6(138) 245 14.4 151 31%" 10.3 142U 14210 NA
CL6(153) 19,2 10.3 103  39% ™ 8.70 4.21 g.28 7%
CL7(170) 7.88 4.82 5.21 28% 3.55 1.52 3.13 39%
CL7(180) 17.4 9.73 8.42 41% ™ 5.78 2.58 5.98 40%
CL7(183) 4,43 2.61 3.39 26% 1.89 0.78J 1.57 41%
CL7(184) 1.09 U 1.09 U 2120 NA 1.08 U 111U 111U NA
CL7{187) 1.03 U 1.03 U 201U NA 102U 1.04 U 104U NA
CL8(195} 6.76 3.81 311 42% 2.53 107 J 2.55 41%
CLa(208) 16.5 B.70 7.24 46% 5.83 219 5.68 45%
CL10{209} 12.8 7.77 682  35% 3.50 1.54 3.60 40%
I VEr]
DBOFB 73 64 82 NA 89 70 91 NA
CL5(112) 64 56 71 NA 72 69 80 NA
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TABLE B.7. (Contd)
HU-B Rep. 1 HU-B Rep.2HU-B Rep.3 RSD HU-C Rep. 1HU-C Hep. 2 HU-C Aep.3 RSD

Matrix Elutriate Elutriate Ehdriate Eluirate Eluliate  Eiutriate
Sample Size (L) 0.98 0.96 0.96 0.96 0.98 1.00
Batch 4 4 4 4 4 4 4 4
Units ngl ng/L ng/l ngl ng/lL ngll
2,4-DDD 10.3 5.43 6.47 35% 6.49 5.83 5.59 8%
2,4-DOT 083U 0.84 U 0.84 U NA 0.84 U os8zU 081U NA
4,4.DDD a.51 487 6.96 33% 7.70 6.14 7.88 13%
4,4-DDE 322 11.2 14.1 58% ® 263 206 20.0 16%
4,4-DDT 1.03 U 104 U 1.04 U NA 1.04 U 1.02 U 1010 NA
Aldrin 076 U 077U 077 U NA 077 U 076 U 074U  NA
alpha -Chlordane 3.67 1.31 091J 76% 3.65 3.50 2.79 14%
Dieldrin 6.17 2,38 3.03 53% 5.78 5.50 5.62 2%
Endosulfan 1/2,4-DDE =~ 0.87 U 0.98 U 0.88 U NA 0.88 U 0.86 U 085U NA
Endosutian II 115U 17U 117U NA 17 u 114U 113U NA
Endosulfan sutiate 10.5 468 . 543J  46% 135 10.0 10.0 18%
Heptachlor - 067 U 0.68 U 0.68 U NA 0.68 U 0.67 U 066U NA
Heptachior epoxide 3.35 0.82 J 0794 89% 2.95 3.11 2.72 7%
trans-Nonachior 1.46 0814 0.88J 34% 1.39 1.45 1.55 6%
CL2(08) 3.58 4.44 3.85 1% 377 3.66 088U  NA
CL3(18) 26.6 10.5 12,0 55% " 251 217 16.6 20%
CL3{28) 3.2 11.2 12.1 62% " 28.6 229 227 14%
CL4(44) 29.6 11.2 137 53% " 249 235 21.1 8%
CL4{49) 29.5 9.50 120 64% ™ 240 23.1 21.4 8%
CL4(52) 37.2 18.9 17.8 49% 303 30.2 27.4 6%
CL4(66) 65.7 33.4 47.5 33%“ 462 388 20.6 37%©
CL5(87) 10.2 3.64 5.01 55% 9.99 773 7.81 18%
CL5(101) 24.0 10.0 1.5 51%* 227 20.0 18.2 11%
CL5(105) 517 2.34 2.37 49% 5.82 417 4,82 17%
CL5(118) 104U 7.03 9.63 NA 20.3 15.5 14.7 18%
CLs(128) 414 2.15 2,32 38% 3.82 2.92 3.32 13%
CL&(138) 252 9.86 12.80 51%“ 271 21.7 20.8 15%
CL6(153) 21.3 7.50 10.38 56% 21.2 16.4 16.2 16%
CL7(170) 8.05 3.34 3.80 51% 7.62 5.93 5.75 16%
CL7(180) 16.0 5.53 7.56 57% 14.6 10.8 111 17%
CL7(183) 3.88 1.67 205 47% 3.94 3.14 374 12%
CL7(184) 1.09 U .11 u 111u NA 11U 1.08 U 107U  NA
CL7{187) 1.03 U 1.04 U 104 U NA 1.04U 102 U 101U NA
CL8(195) 7.19 2.09 2.80 69% 3.89 2.99 3.36 13%
CL9(206) 16.7 4.82 6.65 68% 7.23 4.95 5.10 22%
CL10{209) 9.43 3.60 4.09 57% 6.18 499 5.09 12%
Ve
DBOFB 79 70 73 NA 74 77 57 NA
CL5{(112) 64 63 68 NA 68 71 56 NA
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TABLEB.7. {Contd)
G-SBRep. 1 C-SB Rep. 2 C-SBRep. 3 RSD

Matrix Site Water Site Water Site Water
Sample Size (L) 1.02 1.02 1.02

Baich 4 4 4 4
Units ng/l. ng/t nglL

2,4-DDD o78 U 078 U a8 U NA
2,4-DDT 0.80 U 080Uy 079 U NA
4,4-000 1140 1.14 U 1.14 U NA
4.4-DDE 097 U 097U 087 U NA
44-00T 0.99 4 g99 U 0.8 U NA
Aldrin 073U 073 U 0.73 U NA
alpha-Chlordane 091U 091 U 051 U NA
Dieldrin 0.97 U 097 U 097 v NA,
Endosulfan 1/2,4'-DDE 083 U 083U 08Il NA
Endaosulfan | 1o 110U 110U NA
Endosulian sulfate 8.07 U g.o7 U BO3 U NA
Heptachlor - 2.4 0.65 U 0.64 U NA
Heptachlor epoxide 084U 084 U 084 U NA
trans -Nonachlor 085U 095U 095 U NA
CL2(08) 086 U 086 U 0.86 U NA
CL3(18) 105 U 1.05 U 1.04 U NA
CL3{28) 118 U 1.18 U 117 U NA
CL4{44) 120U 120U 19U NA
CL4{49) 1.03 U 103 U 1030 NA
CL4(52} 121 U 121U .21 U NA
CL4(66) 094 U 094 U 094 U NA
CL.5{87} 105U 1.05 U 1.05 U NA
CL5(101) 1.06 U 1.06 U 1.06 U NA
GL5{105) 127 () 1.27 U 1.27 U NA
CL5{118) 1.00U 100U 100U NA
CL6{128} 1.12 U 112 U itz u NA
CL6{138) 1.34 U 1.34 U 134 U NA
CL6&(153) 1.29 U 129U .28 U NA
CL7{170) 0.30J4 014 J 013 J 48%
CL7(180} 1.00U 100U 093 U NA,
CL7{183) 1.06 U 1.05 U 1.04 U NA
CL7(184) 042 J 105U 104 U NA,
CL7{187) 099 U 099 U 0.98 U NA
CL8(195) .13 U 1.13 U 1.13 U NA
CL9{206) 1.10U 110U i.70U NA
CL10{209) 123U 1.23 U 1.22 U NA

wveries (%

DBOFB 79 94 84 NA
CL5(112) 76 77 74 NA

{a) % RSD Percent relative standard deviation.
(b} U Undetected at or above concentration showa.
{c) NA Not applicable.
{d) J Concentratign estimated; analyle detected below method detection {imit (MDL)
and ahove instrument detection limit (IDL).
{e) Outside quality control critaria (< 30% for replicate analysis) for anaiytes 10 times the achieved MDL.,
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STARS

TADLE B.8. Gualiiy Controi Data (Method Detection Limit Verification) for Pesticides and PCBs in Site Water and Elutriate
Sample Sequim Bay i Sequim Bay 1 Sequim Bay 1 Sequim Bay 1 Sequim Bay 2 SequimBay2 Sequim Bay2 SequimBay2 Standard Detection
Matrix Control Water Control Water Control Water Control Water Control Water Control Water Control Water Control Water Deviation Lirnit
Sample Size (L) 1.00 1.00 1.01 0.91 1.00 1.00 1.01 0.96 STD MDL™
Uaits ngit noA. g/l gl nght ng/L nglL ng/L (1) _ingh)
2,4-DDD NS ® NS NS NS NS NS NS NS Na ® NA
24-00T NS NS NS NS NS NS NS NS NA NA
4,4-DOD 9.85 2485 §9.66 11.69 9.90 11.95 10.85 12.22 1.06 3.18
4,4-DDE 9.14 §9.34 8.90 9.63 B.78 8.73 9.09 9.75 0.38 113
4,4-DDT 10.70 10.49 10,45 12.00 10.65 1t.02 1114 12,74 0.81 2.43
Aldrin 11.23 1.7 11.18 12.03 10.94 10.51 12.02 11.09 0.52 1.58
afpha -Chlordane Q.28 9.72 9.87 10.49 8.22 9.25 9.90 11.44 0.77 2.30
Dialdrin 9.1 9.1 8.87 9.82 a.65 8.61 8.95 9.84 0.44 1.3
Endosulfan I/2,.4'-DDE 9.99 10.67 10.31 12.02 10.20 10.70 10.91 13,20 1.09 3.25
Endosulfan It 10.82 10.58 10.45 11.40 10,14 10.30 10.39 11.81 0.58 1.75
Endosulfan sulfats 10.07 8.79 9.74 10.68 9.56 9.73 9.81 10.96 0.50 1.51
Heptachlor 8.85 8,899 8.94 9.80 8.71 8.42 9.38 10.43 0.65 1.98
Heptachlor epoxide 9.30 9.74 9.61 10,27 B8.28 9.52 10.01 11.66 0.78 2,34
trans-Nonachlor NS NS NS NS NS NS NS NS NA NA
cLz{o®) 5.04 7.39 6.94 6.50 6.83 6.1 6.83 7.03 0.44 1.32
CL3{18} 7.1 8.10 8.43 B8.97 7.60 10.60 9.45 10.69 117 3.50
CL3(28) B.32 2.88 8.78 Q.75 8.51 7.95 8.83 8.78 0.64 1.92
CL4{44) 5.38 8.27 9.32 10.59 9.0 §.51 10.03 10.69 0.77 230
CL4{49) NS NS NS NS MS NS NS NS NA NA
CLa{52) B35 8.25 8.82 9.49 8.1 a.14 8.19 9.84 0.57 1.72
CL4{R6) B.87 9.62 9.58 10.32 a1 9.67 9.87 1.1 0,70 2.09
CL5(a7) NS NS NS NS NS NS NS NS NA MA
CL&{101) 9.26 9.82 10.00 10.08 9.12 B.72 9.67 11.19 0.75 2.25
CLS(105) 9.57 9.560 0.84 10,13 9.34 9.04 9.682 10.35 042 1.25
CLs(118) 8.68 10.08 9.64 10.75 5.65 5.64 958 10.85 0.50 1.50
CL&(128) 5.66 2.81 8.92 10.19 9.22 2.78 8.08 10.19 Q.51 1.52
CLe(138} 5.78 9.78 B.80 11.14 9.52 8.44 10.01 11.57 Q.78 235
CL&{153) 10.59 10.84 10.45 11.53 10.36 10.52 10.56 12.00 0.66 1.58
CL7{170) 9.15 9.24 9.3 10.07 8,30 9.05 9.50 9.85 0.36 1.07
CL7(180) 9.42 9.40 9.43 10.11 9 .37 9.36 10.57 0,50 1.50
CL7(183) NS NS NS NS NS NS NS NS MA NA
CL7{184)} NS NS NS NS NS NS NS NS NA WA
CL7{(18a7) 9.43 9.34 9.24 10.22 9.03 8.2 9.06 9.69 0.37 1.1
CLa{195} §.38 8,73 8.33 9.19 8.27 g.21 8.57 8.99 0.36 1.09
CLS(208) 7.886 7.65 7.48 8,03 7.26 7.26 7.55 8,30 0.37 1.1
CL10{209) 8.85 8.63 §.49 - 8.96 8.02 8.02 8.28 o914 042 1.28
7 veries (9%
DBOFB . a5 B89 a4 82 B1 Fal a8 Fal
CLA{112) 86 a8 85 B1 82 79 B84 a4

{a) MDL Method Detection Limit, calculatad as Students-t (2.998 for B replicates) x standard deviation.
(b} N5 Notspiked.
{c) NA Not appiicable,
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TABLE C.1. Test Results for M. beryilina 96-Hour Water Column Toxicity Test

Mean

Sediment Concentration Deador Proportion Proporlion  Standard
Treatment Percent SPP __ Replicate Live{a) Missing _ Surviving Surviving Deviation
COMP PC 0 1 10 0 1.00

COMP PC 0 2 10 0 1.00

COMP PC 0 3 10 0 1.00

COMP PC 0 4 10 0 1.00

COMP PC 0 5 10 0 1.00 1.00 0.00
COMP PC 10 1 9 1 ¢.90

COMP PC 10 2 10 0 1.00

COMP PC 10 3 9 1 0.80

COMP PC 10 4 10 0 1.00

COMP PC 10 5 10 0 1.00 0.96 0.05
COMP PC 50 1 8 2 0.80

COMP PC 50 2 9 1 0.90

COMP PC 50 3 9 1 .90

COMP FC 50 4 8 2 0.80

COMP PC 50 5 8 2 0.80 0.84 0.05
COMP PC 100 1 6 4 0.60

COMP PC 100 2 2 8 0.20

COMP PC 100 3 3 7 0.30

COMP PC 100 4 0 10 0.00

COMP PC 100 5 2 8 0.20 0.26 0.22

(a) Survival based on initial exposure of 10 organisms per replicate.
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TABLE C.2. Water Quality Summary for M. beryllina 96-Hour Water Column Toxicity Test

Dissolved

Temperature Oxygen Salinity
Sediment Concentration °C) pH (mg/L) (a/00)
Treatment Percent SPP Min  Max Min Max Min  Max Min  Max
Acceptable
Range 180 22.0 7.30 8.30 40 NA® 280 320
COMF PC o 18.2 19.4 7.94 8.16 7.2 8.9 280 300
COMP PC 10 18.4 19.4 7.9 8.06 7.2 9.0 29.0 30.0
COMP PC 50 18.4 19.4 7.97 8.17 71 8.8 295 30.0
COMP PC 100 183 195 806 841® 50 a8 30.0 305

(a} NA Not applicable.
(b} Data point out of range.
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TABLE C.3. Test Resulis for M. beryllina 96-Hour Copper Reference Toxicant Test

Copper Mean
Concentration Dead or Proportion  Proportion  Standard
(ug/LCu)  Replicate  Live®™  Missing Surviving  Surviving  Deviation -

0 1 10 0 1.00

0 2 10 0 1.00

¢ 3 10 0 1.00 1.00 0.00
16 1 10 0 1.00

16 2 10 0 1.00

16 3 10 0 1.00 1.00 0.00
64 1 10 0 1.00

64 2 8 2 0.80

64 3 8 2 0.80 0.87 0.12
160 1 1 9 a.10
160 2 1 9 0.10
160 3 2 8 0.20 .13 0.06
400 1 0 10 0.00
400 2 0 10 0.00
400 3 0 10 0.00 0.00 0.00

(a) Survival based on initial exposure of 10 organisms per replicate.
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TABLE C.4. Water Quality Summary for M. beryllina 96-Hour Copper Reference

Toxicant Test

Dissolved
Copper Temperature Oxygen Salinity

Concentration (°C) pH _{mgh) {o/oo}
{ug/L) Min  Max Min  Max Min  Max Min  Max
Acceptable Range 18.0 220 730 830 40 NA® 280 320
0 18.5 19.3 7.90 8.09 7.1 7.9 31.0 32.0
16 18.6 19.2 7.98 8.09 7.3 8.0 31.0 32.0
64 18.5 19.2 7.91 8.07 7.4 8.1 31.0 32.0
160 18.6 19.3 795 B.OB 7.4 8.1 31.0 32.0
400 18.7 184 785 8.03 7.3 1.6 31.0 315

(a) NA Not applicable.
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TABLE C.5. Test Results for M. bahia 36-Hour Water Column Toxicity Test

Mean

Sediment Concentration Dead or Proportion Proportion Standard
Treatment {Percent SPP) Replicate Live(a) Missing  Surviving  Surviving _ Deviation
COMP PC 0 1 g 1 0.90

COMP PC 0 2 10 4] 1.00

COMP PC 0 3 10 ¢ 1.00

COMP PC 0 4 10 0 1.00

COMP PC 0 5 10 0 1.00 0.98 0.04
COMP PC 10 1 9 1 0.90

COMP PC 10 2 10 0 1.00

COMP PC 10 3 9 1 0.90

COMP PC 10 4 10 0 1.00

COMP PC 10 5 10 0 1.00 0.96 0.05
COMP PC 50 1 8 2 0.80

COMP PC 50 2 9 1 0.90

COMP PC 50 3 10 ) 1.00

COMP PC 50 4 8 2 .80

COMP PC 50 5 9 1 0.90 0.88 0.08
COMP PC 100 1 8 2 .80

COMP PC 100 2 4 6 0.40

COMP PC 100 3 6 4 0.60

COMP PC 100 4 6 4 0.60

COMP PC 100 5 5 5 0.50 0.58 0.15

(a) Survival based on initial exposure of 10 organisms per replicate.
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TABLE C.6. Water Quality Summary for M. bahia 96-Hour Water Column Toxicity Test

Dissolved

Temperature Oxygen Salinity
Sediment Concentration (°C) pH {mg/L) {o/o0}
Treatment {Percent SPP) Min  Max Min  Max Min  Max Min  Max
Acceptable
Range 18.0 220 7.30 8.30 40 NA® 280 320
COMP PC 0 184 194 7.80 8.08 65 89 29.0 300
COMP PC 10 186 19.4 7.90 8.11 68 89 29.0 30.0
COMP PC 50 18.6  19.3 7.99 833® 66 82 295 305
COMP PC 100 186 194 815 839® 52 82 300 310

(a}) NA Not applicable.
{b) Data point out of range.
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TABLE C.7. Test Results for M. bahia 96-Hour Copper Reference Toxicant Test

Copper Mean
Concentration Dead or Proportion Proportion Standard
(ug/L) Replicate Live®  Missing _ Surviving Surviving __ Deviation
0 1 9 1 0.90
0 2 10 0 1.00
0 3 10 0 1.00 0.97 0.06
50 1 10 0 1.00
50 2 9 1 0.90
50 3 10 0 1.00 0.97 0.06
100 1 8 2 0.80
100 2 9 1 0.90
100 3 8 2 0.80 0.83 0.06
150 1 8 2 0.80
150 2 7 3 0.70
150 3 7 3 0.70 0.73 0.06
200 1 5 5 0.50
200 2 5 5 0.50
200 3 6 4 0.60 0.53 0.06

{a) Survival based on initial exposure of 10 organisms per replicate.
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TABLE C.8. Water Quality Summary for M. bahia 96-Hour Copper Reference

Toxicant Tests

Dissolved
Copper Temperature Oxygen Salinity
Concentration {°C) pH {mag/L) (o/o0)

{pg/L) Min  Max Min  Max Min Max Min  Max
Acceptable

Range 180 220 730 8.30 4.0 NA @ 280 320

0 193 195 7.58 8.08 58 8.1 305 320

50 19.2 198 7.81 8.05 7.1 8.0 30,56 320

100 182 185 781 8.09 7.0 7.9 305 320

150 19.2 196 7.83 8.08 7.1 7.9 305 320

200 182 195 7.856 B8.06 7.3 8.0 305 3290

(a) NA Not applicable.
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TABLE C.9. Test Results for Larval M. gafloprovinciafis 48-Hour Water Column Toxicity Test

Mean Mean Mean
Sediment SPP Stocking Number Proportion Proportion Number Proportion Proportion Standard
Treatment Concentration Replicate Density Normal Abnormal COther Normal®™  Normal Surviving Sumviving'®  Surviving Deviation®

60

COMP PC 0% 1 261 280 1 6 1.00 287 1.00
COMP PC 0% 2 281 287 0 4 1.00 271 1.00
COMP PC 0% 3 261 244 0 3 0.93 247 0.95
COMP PC 0% 4 261 279 1 9 1.00 289 1.00
COMP PC 0% 5 261 286 Q g 1.00 0.99 295 1.00 0.89 0.02
COMP PC 10% 1 261 270 2 6 1.00 278 1.00
COMP PC 10% 2 261 289 3 6 1.00 298 1.00
COMP PC 10% 3 2681 266 0 6 1.00 272 1.00
COMP PC 10% 4 261 239 0 4 0.92 243 0.93
COMP PC 10% 5 261 239 0 ] 0.92 0.97 248 0.95 0.8 0.03
COMP PC 50% 1 261 204 6 19 0.78 220 0.88
COMP PC 50% 2 261 214 15 11 0.82 240 0.92
COMP PC 50% 3 261 217 38 19 0.83 274 1.00
COMP PC 50% 4 261 190 20 23 0.73 233 0.89
COMP PC 50% 5 261 . 138 10 12 0.53 0.74 160 0.61 0.88 0.15
COMP PC 100% 1 261 0 0 213 0.00 213 0.82
COMP PC 100% 2 261 0 0 209 0.00 209 0.80
COMP PC 100% 3 261 0 0 231 0.00 231 0.89
COMP PC 100% 4 261 Q ¢] 236 0.00 236 0.90
COMP PC 100% 5 261 0 0 208 0.00 0.00 208 0.80 0.84 0.05

(a) When number normal or number surviving exceeded the stocking density, a proportion normal and/or proportion survival
of 1.00 was used for mean calculations and statistical analysis.
{b) Standard deviation is based on proportion surviving.



TABLE C.10. Water Quality Summary for M. galloprovincialis 48-Hour Water Column

Toxicity Test
Dissolved

Temperature Oxygen Salinity
Sediment Percent (°C) pH {mg/L) {0/0g)
Treatment Concentration Min  Max Min  Max Min  Max Min  Max
Acceptable
Range 140 18.0 7.30 8.30 50 NA® 280 320
COMP PC 0 16.0 166 7.97 8.10 75 8.1 306 320
COMP PC 10 160 16.4 798 8.18 7.5 841 305 320
COMP PC 50 15.9 164 7.99 821 75 8.0 apo 35
COMP PC 100 159 164 8.07 825 67 79 295 315

(8) NA Not applicable.
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TABLE C.11. Test Results for Larval M. galfoprovincialis 48-Hour Copper Reference Toxicant Tests

Copper Mean Mean Mean
Concentration Stocking  Number Proportion Proportion Number Proportion Proportion  Standard

(ug/l)  Replicate Density Normal Abnormal Other Normal®  Noimal  Surviving Surviving™  Surviving Deviation®™

LEO

0.00 1 285 217 0 2 0.76 219 0.77

0.00 2 285 252 1 15 0.88 268 0.94

0.00 3 285 232 1 13 0.81 246 0.86

0.00 4 285 194 0 10 0.68 204 0.72

0.00 5 285 249 1 14 0.87 0.80 264 0.92 0.84 0.10
1.00 1 285 223 0 19 0.78 242 0.85

1.00 2 285 248 0 10 0.87 258 0.91

1.00 3 285 265 2 9 D.93 0.85 276 0.97 0.91 0.06
4.00 1 285 0 0 7 0.00 7 0.0z

4.00 2 285 268 1 10 0.94 279 0.98

4.00 K] 285 264 1 14 0.93 0.62 279 0.98 0.66 0.55
16.00 1 285 16 38 160 0.06 214 0.75

16.00 2 285 0 13 309 0.00 322 1.00

16.00 3 285 0 0 242 0.00 0.02 242 0.85 0.87 0.13
64.00 1 285 2 0 1 0.01 3 0.01
64.00 2 285 254 0 11 0.89 265 0.93

64.00 3 285 4 0 4 0.01 0.30 8 0.03 0.32 0.53

{a) When number normal or number surviving exceeded the stocking density,
a proportion normal and/or proportion survival of 1.00 was used for mean calculations and statistica! analysis.
(b} Standard deviation is based on proportion surviving.



TABLE C.12. Water Quality Summary for M. galloprovincialis 48-Hour Copper
Reference Toxicant Tests

Dissalved
Copper Temperature Oxygen Salinity
Concentration (°C) pH (mg/lL} {o/00)
(pgiL} Min  Max Min Max Min  Max Min  Max
Acceptable
Range 14.0 180 730 830 50 NA® 280 320
0.C0 159 16.5 8.03 8.14 7.9 8.2 30.5 315
1.00 16.0 16.4 8.00 8.15 7.5 82 35 3.0
4.00 16.0 16.3 7.93 8.06 7.6 8.1 30.5 315
16.0 158 164 8.03 8.1% 7.5 8.2 305 32.0
64.0 159 164 8.01 8.18 74 8.2 305 31.5

(a) NA Not applicable.
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Appendix D

Benthic Acute Toxicity Test Data,
Port Chester Project



TABLE D.1. Test Results for A. abdita 10-Day Static Renewal,

Benthic Acute Toxicity Test

Mean

Sediment Dead Proportion Proportion  Standard
Treatment Replicate Live®™ or Missing Surviving Surviving  Deviation
COMP PC 1 0 20 0.00

COMP PC 2 0 20 0.00

COMP PC 3 0 20 0.00

COMP PC 4 0 20 0.00

COMP PC 5 0 20 0.00 0.00 0.00
R-MUD 1 17 3 0.85

R-MUD 2 19 1 0.95

R-MUD 3 18 2 0.90

R-MUD 4 19 1 0.95

R-MUD 5 20 0 1.00 0.93 0.06
R-CLIS 1 19 1 0.95

R-CLIS 2 20 0 1.00

R-CLIS 3 19 1 0.95

R-CLIS 4 20 0 1.00

R-CLIS 5 19 1 0.95 0.97 0.03
C-AM 1 20 0 1.00

C-AM 2 20 0 1.00

C-AM 3 19 1 0.95

C-AM 4 18 2 0.90

C-AM 5 20 0 1.00 0.97 0.04

{a) Survival based on initial exposure of 20 organisms per repiicate.
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TABLE D.2. Water Quality Summary for A. abdita 10-Day Static Renewal, Benthic Acute

Toxicity Test
Dissolved Total
Temperature Oxygen Salinity Ammonia®®
Sediment (*C) pH {mgfL) {0f00) (mg/L)
Treatment Min Max Min  Max Min Max Min Max Min  Max
Acceptable
Range 180 220 7.30 830 50 NA® 280 320 NA 300

COMP PC 18.2 19.4 800 880 71 83 305 320 <1.00 <100

R-MUD 1799 193 793 814 73 83 305 320 <100 <1.00
R-CLIS 175©@ 193 7.95 8.30 69 84 300 320 <1.00 <1.00
C-AM 179 193 7.80 8.16 68 82 30.0 315 <100 1.30

(a) Total ammonia measured in overlying water.
() NA Not applicable.
{c) Data point out of range.
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TABLE D.3. Water Quality Measurements of Porewater for A. abdita 10-Day, Static
Renewal, Benthic Acute Toxicity Test

Dissolved
Sediment Ammonia Temperature Oxygen Salinity
Treatment {mg/L) (°C) pH {mg/L) {0/o0)
Day 0
COMP PC 10.7 19.1 8.38 8.1 315
R-MUD 0.737 19.2 8.07 7.9 315
R-CLIS 2.57 18.2 7.99 8.0 31.0
C-AM 7.12 19.3 8.03 81 31.0
Day 10
COMP PC 4.02 18.8 8.22 8.3 30.5
R-MUD ND® 18.9 8.01 8.2 31.0
R-CLIS 1.65 18.7 8.23 8.4 31.0
C-AM 4.61 18.4 8.12 8.1 30.0

{a) ND No data.
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TABLE D.4. Test Resulis for A. abdita 96-Hour Cadmium Reference Toxicant Test

Cadmium Mean
Concentration Dead Propertion Proportion Standard
(ma/L) Replicate  Live® or Missing Surviving Surviving Deviation
0.00 1 20 0 1.00
0.00 2 19 1 0.95
0.00 3 20 0 1.00 0.98 0.03
0.25 1 13 7 0.65
0.25 2 13 7 0.65
0.25 3 15 5 0.75 0.68 0.06
0.50 1 12 8 0.60
0.50 2 15 5 0.75
0.50 3 13 7 0.65 0.67 0.08
1.00 1 4 16 0.20
1.00 2 5 15 0.25
1.00 3 5 15 0.25 0.23 0.03
2.00 1 0 20 0.00
2.00 2 0 20 Q.00
2.00 3 0 20 0.00 0.00 0.00

(a} Survival based on initial exposure of 20 organisms per replicate.
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TABLE D.5. Water Quality Summary for 96-Hour A. abdita Cadmium
Reference Toxicant Test

Dissolved
Cadmium Temperature Oxygen Salinity
Concentration °C) pH {mg/L} {0/00)

(mg/L) Min Max Min Max Min  Max Min Max
Acceptable

Range 180 220 730 830 50 NA® 280 320

0.00 19.3 19.5 7.97 8.14 7.3 8.0 305 31.0

0.25 19.3 19.5 7.92 8.10 7.5 7.9 30.5 315

0.50 19.3 19.6 7.91 8.10 7.5 78 30.5 31.0

1.00 19.2 19.5 7.90 8.09 76 7.9 305 3t.5

2.00 19.3 19.6 7.85 8.03 76 7.9 30.5 315

(a} NA Not applicabie.
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TABLE D.6. Results of A. abronius 10-Day, Static Renewal, Benthic Acute Toxicity Test

Mean

Sediment Dead or Proportion Proportion  Standard
Treatment Replicate Live®™ Missing Surviving Surviving Deviation
COMP PC 1 14 6 0.70

COMP PC 2 18 2 0.90

COMP PC 3 16 4 0.80

COMP PC 4 15 5 0.75

COMP PC 5 15 5 0.75 0.78 0.08
R-MUD 1 20 0 1.00

R-MUD 2 20 0 1.00

R-MUD 3 20 0 1.00

R-MUD 4 20 0 1.00

R-MUD 5 18 2 0.90 0.98 0.04
R-CLIS 1 19 1 0.85

R-CLIS 2 19 1 0.95

R-CLIS 3 15 5 0.75

R-CLIS 4 19 1 0.85

A-CLIS 5 19 1 0.85 0.91 0.09
C-wB 1 19 1 0.95

C-wB 2 20 0 1.00

C-wB 3 21 0 1.00

C-WB 4 18 2 0.80

C-wB 5 20 0 1.00 0.97 0.04

(a) Survival based on initial exposure of 20 organisms per replicate.
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TABLE D.7. Water Quality Summary for A. abronius 10-Day Solid-Phase, Static Renewal,

Benthic Acute Toxicity Test
Dissolved Total

Temperature Oxygen Salinity Armmonia®®
Sediment °C) pH {mg/L} (cf00) {mg/L)
Treatment Min Max Min Max Min Max Min Max Min Max
Acceptable
Range 120 16.0 7.30 8.30 50 NA® 280 320 NA 300
COMP PC 140 150 8.05 8.48% 74 88 305 320 0095 1.09
R-MUD 13.8 15.0 7.10 812 7.4 88 30.5 32.0 0.026 <1.00
R-CLIS 14.0 153 7.91 8.13 7.5 8.7 30.0 az.0 0.026 1.72
C-WB 138 151 791 8409 76 88 31.0 320 0034 0219

(a} Total ammonia measured in the overlying water.

{b} NA Not applicable.

(c) Data point out of range.
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TABLE D.8. Water Quality Measurements of Porewater for A. abronius 10-Day,
Static Renewal, Benthic Acute Toxicity Test

Dissolved
Sediment Ammonia Temperaiure QOxygen Salinity
Treatment {mg/L) {°C} pH {mg/L) (0/00)
Day 0
COMP PC 11.0 15.0 8.21 7.9 32.0
R-MUD 0.685 150 7.99 8.0 32.0
R-CLIS 2.52 14.5 7.97 7.5 3158
C-WB 274 14.8 7.93 _ 7.7 31.5
Day 10
COMP PC 2.9 14.4 B.28 8.7 31.0
R-MUD ND@ 14.5 8.10 8.8 31.0
R-CLIS 1.3 14.4 8.12 8.7 30.5
C-WB ND 14.3 8.09 B8 31.0

{a) ND No data.
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TABLE D.9. Test Results for A. abronius 96-Hour Cadmium Reference Toxicant Test

Cadmium Mean
Concentration Dead or Proportion Proportion Standard
(ma/L) Rep  Live™ Missing  Surviving Surviving Deviation
0.00 1 18 2 0.90
0.00 2 20 0 . 1.00
0.00 3 20 0 1.00 0.97 0.06
0.38 1 15 5 0.75
0.38 2 5 ) 0.25
0.38 3 20 0 1.00 0.67 0.38
0.75 1 15 5 0.75
0.75 2 17 3 0.85
0.75 3 12 8 0.60 0.73 0.13
1.50 1 8 12 0.40
1.50 2 2 18 0.10
1.50 3 9 11 0.45 0.32 0.19
3.00 1 1 19 0.05
3.00 2 4 16 0.20
3.00 3 1 19 0.05 0.10 0.09
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TABLE D.10. Water Quality Summary for R. abronius 96-Hour Cadmium Reference
Toxicant Test

Dissolved

Cadmium Temperature Oxygen Salinity

Cencentration (°C) pH {mg/L} (ofoa)
(mg/L) Min  Max Min Max Min  Max Min Max

Acceptable

Range 12.0 16.0 730 830 50 NA@® 280 320
0.00 149 156 7.91 8.10 7.9 83 305 320
0.38 149 152 7.90 8.07 8.0 8.4 305 320
0.75 148 153 7.90 8.06 8.0 8.3 305 315
1.50 149 1582 7.87 8.02 8.0 8.3 308 320
3.00 149 152 7.66 7.92 7.9 8.2 305 320

{a) NA Not applicable.
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TABLE D.18. Test Results for 10-Day, Static, Benthic Acute Toxicity Test with M. bahja

Mean

Sediment Dead Proportion Proportion  Standard
Treatment Replicate Live® or Missing Surviving Surviving  Deviation
COMP PC 1 15 5 0.75

COMP PC 2 20 0 1.00

COMP PC 3 15 5 0.75

COMP PC 4 15 5 0.75

COMP PC 5 12 8 0.60 0.77 0.14
R-MUD 1 17 3 0.85

R-MUD 2 17 3 0.85

R-MUD 3 13 7 0.65

R-MUD 4 13 7 0.65

R-MUD 5 16 4 0.80 0.76 0.10
R-CLIS 1 16 4 0.80

R-CLIS 2 12 8 0.60

R-CLIS 3 19 1 0.95

R-CLIS 4 13 7 0.65

R-CLiS 5 14 5] 0.70 0.74 0.14
c-sg® 1 19 1 0.95

C-s8 2 16 4 0.80

C-S8 3 19 1 0.95

C-s8 4 20 0 1.00

C-sSB 5 19 1 0.95 0.93 0.08

{a) Survival based on initial exposure of 20 organisms per replicate.
{b) Control exposures were run approximately three weeks after the Port Chester sediments were run.
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TJABLE D.12. Water Quality Summary for 10-Day, Static, Benthic Acute Toxicity Test

with M. bahia
Dissolved
Temperature Oxygen Salinity Ammania
Sediment (°C) pH {mg/L) {o/oo) {mg/L)
Treatment Min  Max Min Max Min  Max Min  Max Min Max
Acceptable
Range 18.0 220 7.30  8.30 40 NA® 280 320 NA 200
COMP PC 18.7 1986 787 853® B2 78 305 320 0.201 1.67
R-MUD 185 195 757 7.99 60 7.8 305 32.0 0.070 36
R-CLIS 186 196 764 8.0% 53 7.7 300 320 0.069 195
C-SB® 186 195 773 824 59 7.4 300 320 336 8200

{a) NA Not applicable.

(b) Data point out of range.
(b) Control exposures were run approximately three weeks after the Port Chester sediments were run.
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TABLE D.13. Test Results for 96-Hour, Benthic Acute Toxicity, Copper Reference
Toxicant Test with M. bahia

Copper Mean
Concentration Dead or Proportion Proportion Standard
(ug/L) Replicate Live® Missing Surviving Surviving Deviation
0 1 9 1 0.90
0 2 10 0 1.00
0 3 10 0 1.00 0.97 0.06
50 1 10 0 1.00
50 2 9 1 0.90
50 3 10 0 1.00 0.97 0.086
100 1 8 2 0.80
100 7 3 0.70
100 3 8 2 0.80 0.77 0.06
150 1 6 4 0.60
150 5 5 0.50
150 3 6 4 0.60 0.57 0.06
200 1 1 9 0.10
200 2 2 8 0.20
200 3 2 8 0.20 0.17 0.06

(a) Survival based on initial exposure of 10 organisms per replicate.

D.13



TABLE D,14. Water Quality Summary for 96-Hour, Benthic Acute Toxicity, Copper
Reference Toxicant Test with M. bahia

Dissolved
Copper Temperature Oxygen Salinity
Concentration (°C) pH {mg/L} {o/00)
(pg/l) Min Max Min  Max Min Max Min Max
Acceptable
Range 180 220 7.30 830 4.0 NA® 280 320
0.00 186 19.3 7.91 808 6.5 8.9 305 320
50.0 18.7 19.3 7.88 813 66 9.1 300 315
100 18.7 19.3 7.87 8.08 6.4 9.0 305 320
150 18.7 194 7.86 8.16 6.8 8.9 30.5 320
200 18.7 19.4 7.84 8.14 6.7 89 300 315

(a) NA Not applicable.
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Appendix E

Bioaccumulation Test Data,
Port Chester Project



TABLE E.1. Test Results for 28-Day Bioaccumulation Test with M. nasuta

Number Mean

Sediment Number Dead or Proporion Proportion  Standard
Treatment Replicate Live® Missing  Surviving  Surviving Deviation
COMP PC 1 23 2 0.92

COMP PC 2 24 1 0.96

COMP PC 3 21 4 0.84

COMP PC 4 21 4 0.84

COMP PC 5 24 1 0.96 0.90 0.06
R-MUD 1 22 3 0.88

R-MUD 2 20 5 0.80

R-MUD 3 23 2 0.92

R-MUD 4 21 4 0.84

R-MUD 5 24 1 0.96 0.88 0.06
R-CLIS 1 23 2 0.92

R-CLIS 2 25 0 1.00

R-CLIS 3 22 3 0.88

R-CLIS 4 25 0 1.00

R-CLIS 5 25 0 1.00 0.96 0.06
C-SB 1 25 0 1.00

C-SB 2 24 1 0.96

C-SB 3 24 1 0.96

C-SB 4 24 1 0.96

C-SB 5 25 0 1.00 0.98 0.02

{a} Survival based on initial exposure of 25 organisms per replicate.
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TABLE E.2. Water Quality Summary for 28-day Bioaccumuiation Test with M. nasuta

Dissolved

Temperature Oxygen Salinity
Sediment (°C) pH (mg/L) (0/00)
Treatment Min Max Min Max Min  Max Min  Max
Acceptable
Range 120 16.0 7.30 8.30 50 NA® 28.0 320
COMF PC 143 165© 773  8.00 69 8.1 300 315
A-MUD 14.4 16.4 ™ 768 8.03 74 83 300 31.0
R-CLIS 14.4 159 767 805 72 88 300 31.0
C-SB 143 165 ® 771 8.01 71 82 305 31.0

{a) NA Not applicable.
(b) Data point out of range.
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TABLE E.3. Test Resuits for 96-Hour Copper Reference Toxicant Test
with M. nasufa

Copper
Coancentration Dead or Proportion
(mg/L) Live™ Missing Surviving
0.00 10 0 1.00
0.25 10 0 1.00
0.50 10 0 1.00
0.75 8 2 0.80
1.00 10 0 1.00
1.50 8 2 0.80
2.50 4 6 0.40

(a) Survival based on initial exposure of 10 organisms per replicate.
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TABLE E.4. Water Quality Summary for 96-Hour Copper Reference Toxicant

Test with M. nasuta

Dissolved
Copper Temperature Oxygen Salinity
Concentration ~{°C) pH __(mgn) (o/oo}
{mg/L} Min  Max Min Max Min Max Min  Max
Acceptable
Range 120 16.0 7.30 8.30 5.0 NA @ 28.0 32,0
0.00 151 158 7.78 7.96 7.0 8.0 305 315
0.25 150 155 7.64 7.94 6.9 8.1 305 315
0.50 150 156 7.65 7.94 0.9 8.0 305 315
0.75 15.0 155 7.48 7.93 54 8.0 305 315
1.00 151 155 7.53 7.88 6.2 8.1 305 315
1.50 150 1586 7.44 7.88 5.3 8.1 30,5 315
2.50 150 15.6 727" 786 32®  af 305 315

(a) NA Not applicable.
(b) Data point out of range.
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TABLE E.5. Test Results for 28-Day Bioaccumulation Test with N. virens

Mean

Sediment Dead or Proportion Proportion Standard
Treatment Replicate  Live' Missing Surviving Surviving Deviation
COMP PC 1 16 4 0.80

COMP PC 2 18 2 0.90

COMP PC 3 17 3 0.85

COMP PC 4 10 10 0.50

COMP PC 5 15 5 0.75 0.76 0.16
R-MUD 1 16 4 0.80

R-MUD 2 15 5 0.75

R-MUD 3 18 2 0.90

R-MUD 4 15 5 0.75

R-MUD 5 15 5 0.75 0.79 0.07
R-CLIS 1 19 1 0.95

R-CLIS 2 14 6 0.70

R-CLIS 3 15 5 0.75

R-CLIS 4 18 2 0.90

R-CLIS 5 16 4 0.80 0.82 0.10
C-NR 1 19 1 0.95

C-NR 2 20 0 1.00

C-NR 3 16 4 0.80

C-NR 4 19 1 0.95

C-NR 5 15 5 0.75 0.89 0.11

(a} Survival based on initial exposure of 20 organisms per replicate.
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TABLE E.6. Water Quaiity Summary for 28-Day Bioaccumulation Test with N. virens

Dissolved

Temperature Oxygen Salinity
Sediment {°C) pH {mg/L) {ofo0)
Treatment Min Max Min Max Min  Max Min  Max
Acceptable
Aange 180 22,0 7.30 8.30 50 NA® 280 320
COMP PC 18.4 20.0 757 805 5.4 B.2 300 3156
A-MUD 180 199 773 8.88 Y 65 83 305 32.0
R-CLIS 181 19.8 7.72 8.01 6.5 8.3 300 315
C-NR 18.0 19.9 7.70 8.01 6.3 8.2 30,0 315

{a) NA Not applicable.
{b) Data point cut of range.
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TABLE E.7. Test Results for 96-Hour Copper Reference Toxicant Test
with N. virens

Copper
Concentration Dead or Proportion

(mg/L) Live® Missing Surviving
0.00 10 0 1.00
0.05 10 0 1.00
0.075 10 0 1.00
0.15 4 6 0.40
0.20 a 10 0.00
0.25 0 10 0.00
0.30 0 10 0.00

(a) Survival based on initial exposure of 10 organisms per replicate.
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TABLE E.8. Water Quality Summary for 96-Hour Copper Reference Toxicant Test
with N. virens

Dissolved
Copper Temperature Oxygen Salinity
Concentration {°C) - pH {mg/L) (o/o0}
(mg/L) Min  Max Min Max Min Max Min _ Max
Acceptable
Range 18.0 220 7.30 8.30 5.0 NA® 280 320
0.00 18.6 19.2 7.52 7.94 5.7 7.4 305 315
0.05 186 19.3 7.60 7.95 6.3 7.4 30.5 315
0.075 18.6 19.4 7.61 7.91 5.2 7.6 305 315
0.15 186 19.4 7.39 7.93 45® 74 30.5 315
0.20 187 19.4 700™ 782 06 75 305 315
0.25 18.6 19.4 714®  7gp 20® 75 305 315
0.30 186 19.4 721® 790 30® 78 305 315

{a) NA Not applicable.
(b) Data point out of range.
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Appendix F

Macoma nasuta Tissue Chemical Analyses and
Quality Assurance/Quality Control Data,
Port Chester Project



PROGRAM:
PARAMETER:

LABORATORY:

MATRIX:

QA/QC SUMMARY

New York/New Jersey Federal Projects-2

Metals

Battelle/Marine Sciences Laboratory, Sequim, Washington

Worm and Clam Tissue

QA/QC DATA QUALITY OBJECTIVES

Reference Range of SRM Relative Detection
Method Recovery Accuracy Precision Limit {ng/g dry wt)

Arsenic ICP/IMS 75-125% <20% <20% 1.0
Cadmium ICP/MS 75-125% <20% <20% 0.1
Chromium ICP/MS 75-125% <20% <20% 0.2
Copper ICP/MS 75-125% <20% <20% 1.0
Lead ICP/MS 75-125% <20% <20% 0.1
Mercury CVAA 75-125% <20% <20% 0.02
Nickel ICP/MS 75-125% <20% <20% 0.1
Silver ICP/MS 75-125% <20% <20% 0.1
Zinc ICP/MS 75-125% <20% <20% 1.0
METHOD A total of nine (9) metals was analyzed for the New York Federal

HOLDING TIMES

Projects-2 Program: silver (Ag), arsenic {As}, cadmium (Cd), chromium
{Cr), copper {Cu), mercury (Hg), nickel {Ni), lead (Pb) and zinc (Zn).

Hg was analyzed using cold-vapor atomic absorption spectroscopy

(CVAA) according to the method of Bloom and Crecelius (1983). The
remaining metals were analyzed by inductively coupled plasma mass
spectrometry (ICP/MS) following a procedure based on EPA Method
200.8 (EPA 1991).

To prepare tissue for analysis, samples were freeze-dried and
blended in a Spex mixer-mill. Approximately 5 g of mixed sample was
ground in a ceramic ball mill. For ICP/MS and CVAA analyses, 0.2- to
0.5-g aliquots of dried homogenous sample were digested using a
mixture of nitric acid and hydrogen peroxide following EPA Method
200.3 (EPA 1991).

A total of 68 worm and 68 clam samples was received on 6/15/94 in
good condition. Samples were logged into Battelle's log-in system,
frozen to -80°C and subsequently freeze dried within approximately 7
days of sample receipt. Samples were analyzed within 180 days of
collection. Worms and clams were digested in two separate batches.
The following table summarizes the analysis dates:

Task Clams Worms
Sample Digestion 8/9/94 9/9/94
ICP-MS 9/15/94 10/6/94
CVAA-Hg 8/17-8/24/94 8/17-8/24/94
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DETECTION LIMITS

METHOD BLANKS

MATRIX SPIKES

REPLICATES

SRMs

REFERENCES

QA/QC SUMMARY METALS (continued)

Four aliquots of a background clam tissue were analyzed as four

separate replicates. The standard deviation of these results were

multiplied by 4.541 to determine a method detection limits (MDL).

Larget detection limits were exceeded for all metals except Ag, Cd and
g.

One procedural blank was analyzed per 20 samples. No metals were
detected in the blanks above the MDLs.

One sample was spiked with all metals at a frequency of 1 per 20
samples. All recoveries were within the QC limits of 75% -125% with
the exception of Ag in one spiked worm sample and Zn in three of the
four spiked worm samples. Zn was spiked at a level near the level
found in the native samples and, in one case, Zn was spiked at a fevel
below that detected in the native sample and no recovery was
calculated.

One sample was analyzed in triplicate at a frequency of 1 per 20
samples. Precision for triplicate analyses is reported by calculating the
relative standard deviation (RSD) between the replicate results. Only
the RSDs for Zn in one of the four replicated worm analyses exceeded
the QC limits of £20%. RSDs for the rest of the metals were within the
QC limits.

Standard Reference Material (SRM), 1566a (Qyster tissue from the
National Institute of Standards and Technology, NIST), was analyzed
for all metals. Results for all metals were within £20 % of mean certified
value with the exception of Cr and Ni. Cr values were below the
lower QC limit in two of the five SRMs analyzed with the clams and for
three of the four SRMs analyzed with the worms. The SRM certified
value for Cr (1.43 ug/q) is close to the detection limit {1.46 pg/g). Ni
was also recovered below or above the control limits in some samples.

Bloom, N. S., and E.A. Crecelius. 1983. "Determination of Mercury in Seawater at Sub-
Nanogram per Liter Levels. Mar. Chem. 14:49-59.

EPA (U.S. Environmental Protection Agency). 1991 Methods for the Determination of Metals in
Environmental Samples. EPA-600/4-91-010. Environmental Services Division, Monitoring
Management Branch, Washington D.C.
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QA/QC SUMMARY

PROGRAM: New York/New Jersey Federal Projects-2
PARAMETER: Chiorinated Pesticides/PCB Congeners
LABORATORY: Battelle/Marine Sciences Laboratory, Sequim, Washington
MATRIX: Worm and Clam Tissue

QA/QC DATA QUALITY OBJECTIVES

Reference Surrogate Spike Relative Detection
Method Becovery Recovery Precision Limit
GC/ECD 30-150% 50-120% <30% 0.4 ng/g wet wt.

SAMPLE CUSTODY A total of 68 worm and 68 clam samples was received on 6/15/94 in
good condition. Samples were logged into Battelle’s log-in system and
stored frozen until extraction.

METHOD Tissues were homogenized wet using a stainless steel blade. An
aliquot of tissue sample was extracted with methylene chloride using
the roller technique under ambient conditions following a procedure
which is based on methods used by the National Oceanic and
Atmospheric Administration for its Status and Trends Program (Krahn et
al. 1988), Samples were then cleaned using silica/alumina (5%
deactivated) chromatography followed by HPLC cleanup (Krahn et al.
1988). Extracts were analyzed for 15 chlorinated pesticides and 22
PCB congeners using gas chromatography/electron capture detection
(GC/ECD) following a procedure based on EPA Method 8080 (EPA
1986). The column used was a J&W DB-17 and the confirmatory
column was a DB-1701, both capillary columns (30m x 0.25mm 1.D.).
All detections were quantitatively confirmed on the second column.

HOLDING TIMES Samples were extracted in seven batches, All extracts were analyzed
by GC/ECD. The following summarizes the extraction and analysis
dates:

Batch Species Extraction Analysis

1 M. nasuta 7/28/94 9/9-9/12/94
2 M. nasuta 8/3/94 9/13-9/15/94
3 M. nasuta 8/17/94 9/23-9/25/94
4 N. virens 8/19/95 9/26-9/30/94
5 N. virens 8/26/94 9/8-9/11/94
6 N. virens 9/6/94 9/17-9/19/94
7 M. nasuta/N. virens 9/26/94 9/15-9/17-94
8 M. nasuta MDL study 10/10/94 10/25/94

DETECTION LIMITS  Target detection limits of 0.4 ng/g wet weight were met for all pesticides
and PCB congeners, with the exception of dieldrin, PCB 8 and PCB 18,
and for the samples that were analyzed in triplicate. These elevated
detection limits for the replicates were due to the limited amount of tissue
available resulting in smaller aliquots used for extraction. Method
detection limits (MDLs) reported were determined by multiplying the
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QA/QC SUMMARY/PCBs and PESTICIDES (continued)

METHOD BLANKS

SURROGATES

MATRIX SPIKES

REPLICATES

standard deviation of seven spiked replicates of clam tissue by the
Student’s t value (99 percentile). Actual pesticide MDLs ranged from
approximately 0.1 to 1.1 ng/g wet weight and PCB congener MDLs
ranged from approximately 0.1 to 0.9 ng/g wet weight, depending on
the compound and the sample weight extracted. MDLs were reported
corrected for individual sample wet weight extracted.

Method detection limit verification was performed by analyzing four
replicates of a spiked clam sample and multiplying the standard
deviation of the resuits by 3.5. All detection limits calculated in this way
were below the target detection limit of 0.4 ng/g wet weight with the
exception of 4,4’-DDD which had a DL of 0.467 ng/g.

One method hlank was extracted with each extraction batch. No
pesticides or PCBs were detected in any of the method blanks.

Two compounds, PCB congeners 103 and 198, were added to all
samples prior to extraction to assess the efficiency of the analysis.
Sample surrogate recoveries were all within the QC guidelines of 30% -
150%, with the exception of one sample in Batch 3 and two samples in
Batch 4. All of these incidents involved a high recovery of PCB 198,
This was most likely due to matrix interferences with the internal
Standard octachloronaphthalene (OCN) which is used to quantify the
recovery of surrogate PCB 198. Since no sample data are corrected for
the OCN, sample results should not be affected. One sample had low
surrogate recoveries for both PCB 103 and 198. This sample was re-
extracted once due to surrogate recovenes. Since the recoveries in the
reextraction also exceeded control limits, the problem was determined to
be matrix interferences and no additional extractions were performed.
Sample results were quantified using the surrogate internal standard
method.

Ten out of the 15 pesticides and 5 of the 22 PCB congeners analyzed
were spiked into one sample per extraction batch. Matrix spike
recoveries were within the control limit range of 50-120% for all
Pesticides and PCBs in Batches 1, 2, 3, 6 and 7 with the exception of
PCB 138 in Batch six and three pesticides and 2 PCBs in Batch seven.
in all cases, the recoveries were high and are most likely due to matrix
interferences. Recoveries for the majority of pesticides and PCBs in
Baiches four and five exceeded control limits due to high native levels
compared with the levels spiked. In most cases, the spiked
concentrations were 2 to 10 times lower than the concentrations
detected in the samples.

One sample from each extraction batch was analyzed in triplicate.
Precision was measured by calculating the relative standard deviation
(RSD) between the replicate results. RSDs for all detectable values
were below the target precision goal of <30% in Batches 1, 2, 3, 4 and
7. The RSD for Endosulfan Sulfate in Batch 5 was high due to
comparison of very low concentrations, less than 1 ng/g in the
replicates. RSDs for two pesticides and for two PCB congeners in
Batch 6 were high due to matrix inteferences associated with the first
replicate sample.
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QA/QC SUMMARY/PCBs and PESTICIDES (continued)
SRMs Not applicable.

MISCELLANEOUS All pesticide and PCB congener results are confirmed using a second
dissimilar column. RPDs between the primary and confirnation values
must be less than 75% to be considered a confimmed value.

REFERENCES

Krahn, M.M., C.A. Wigren, R.W. Pearce, L.K. Moore, R.G. Bogar, W.D. MaclLeod, Jr., S-L Chan,
and D.W. Brown. 1988. New HPLC Cleanup and Revised Extraction Procedures for Organic
Contaminants. NOAA Technical Memorandum NMFS F/ANWC-153. National Oceanic and
Atmospheric Administration, National Marine Fisheries, Seattle, Washington.

EPA (U.S. Environmental Protection Agency). 1986. Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods. SW-846. U.S. Document No. 855-001-00000, U.S. Environmental
Protection Agency, Washington D.C.



QA/QC SUMMARY

PROGRAM: New York/New Jersey Federal Projects-2

PARAMETER: Polynuclear Aromatic Hydrocarbons {PAH} and 1,4-Dichlorobenzene
LABORATORY: Battelle/Marine Sciences Laboratory, Sequim, Washington
MATRIX: Clam and Worm Tissue

QA/QC DATA QUALITY OBJECTIVES

Reference MS Surrogate SRM Relative Detection
Method Recovery Recovery  Accuracy Precision Limit (wet wt)
GC/MS/SIM  50-120% 30-150% <30% <30% 4 ng/g

SAMPLE CUSTODY  Atotal of 68 worm and 68 clam samples was received on 6/15/94 in
good condition. Samples were logged into Battelle’s log-in system and
stored frozen until extraction.

METHOD Tissue samples were extracted with methylene chloride using a roller
under ambient conditions following a procedure which is based on
methods used by the National Oceanic and Atmospheric Administration
for its Status and Trends Program (Krahn et al. 1988). Samples were
then cleaned using silica/alumina (5% deactivated) chromatography
followed by HPLC cleanup.

Extracts were quantified using gas chromatography/mass spectrometry
(GC/MS) in the selected ion mode (SIM) following a procedure based
on EPA Method 8270 (EPA 1986).

HOLDING TIMES Samples were extracted in seven hatches. All extracts were analyzed
by GC/MS/SIM. The following summarizes the extraction and analysis
dates:

Batch Species Extraction Analysis

1 M. nasuta 7/28/94 9/9-9/12/94
2 M. nasuta 8/3/94 9/13-9/15/94
3 M. nasuta 8/17/94 9/23-9/25/94
4 N. virens 8/19/95 9/26-9/30/94
5 N. virens B/26/94 9/8-9/11/94
6 N. virens 9/6/94 9/17-9/19/94
7 M. nasuta/N. virens 9/26/94 9/15-9/17-94
8 M. nasuta MDL study  10/10/94 10/25/94

DETECTION LIMITS Target detection limits of 4 ng/g wet weight were met for all PAH compounds
except for fluoranthene and pyrene, which had method detection limits (MDL)
between 4 and 6 ng/g wet weight. MDLs were determined by multiplying
the standard deviation of seven spiked replicates of a background clam
sample by the Student’s t value (99 percentile). These MDLs were based
on a wet weight of 20 g of tissue sample.
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METHOD BLANKS

SURROGATES

MATRIX SPIKES

REPLICATES

SRMs

QA/QC SUMMARY/PAHs (continued)

Aliquots of samples that were analyzed in triplicate, used for spiking, or were
re-extracted, were generally less than 20 g due to limited quantities of tissue
available. Because MDLs reported are corrected for sample weight, the
MDLs reported for these samples appear elevated and in some cases may
exceed the target detection limit.

In addition a method detection limit verification study was performed, which
consisted of analyzing four spiked aliquots of a bacﬂground clam sample
received with this project. The standard deviation of the results of these
replicate analyses was muitiplied by 3.5. Detection limits calculated in this
way were all less than the target detection limit of 4 ng/g wet wt.

One method blank was extracted with each extraction batch.
Benz[a]anthracene was detected in blanks from all batches and
benzo|blfluoranthene was detected in the blank from Batch 3. Two method
blanks were analyzed with Batch 7 and in addition to benz[a)anthracene,
three other compounds were detected in at least one of the two blanks;
naphthalene, benzo[a)pyrene and indeno{123-cd)pyrene. All blank levels
were less than three times the target MDL of 4 ng/g wet wt. Sample values
that were less than five times the value of the method blank associated with
that sample were flagged with a “B.”

Five isotopically labeled compounds were added prior to extraction to

assess the efficiency of the method. These were d8-naphthalene, d10-
acenaphthene, d12-chrysene, d14-dibenz{a hlanthracene and d4-1,4
dichlorobenzene. Recoveries of all surrogates were within the quality control
fimits of 30% -150% with the exception of low recoveries for d4-1.4
dichlorobenzene in one sample from Batch 1 and Batch 4 and two samples in
Batch seven. In addition, d8-naphthalene recovery was low in two samples
in Batch seven.

One sample from each batch was spiked with all PAH compounds. Matrix
spike recoveries were generally, within QC limits of 50% -120%, with some
exceptions. The recoveries for benzo(b)- and benzo[kJfiuoranthene were
variable due to the poor resolution of these two compounds. Spike
recoveries quantified as the sum of these two compounds were within QC
fimits. Spike recoveries for a number of PAH compounds in Batches 4 and 7
were out of control due to high native levels, relative to the levels spiked.
Spike concentrations were from 2 to 20 times lower than native
concentrations. Recoveries for a number of compounds in Batches 4 and 6
were slightly above the upper control limit. These recoveries were all
between 120% and 140%.

One sample from each batch was extracted and analyzed in triplicate.
Precision was measured by calculating the relative standard deviation (RSD)
between the replicate results. All RSDs were within £30%.

Not applicable.
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QA/QC SUMMARY/PAHs (continued)

MISCELLANEOUS Some of the compounds are flagged to indicate that the ion ratio for that
compound was outside of the QC range. This is due primarily to low levels
of the compound of interest. Because the confirmation ion is present at only
a fraction of the level of the parent ion, when the native level of the
compound is low, the amount of error in the concentration measurement of the
confirmation ion goes up. The compound is actually quantified from the
parent ion only, so most likely this will not affect the quality of the data. For
sample values that are relatively high (>5 times the MDL) it may be an
indication of some sort of interference.

REFERENCES

Krahn, M.M., C.A. Wigren, R.W. Pearce, L K. Moore, R.G. Bogar, W.D. MaclLeod, Jr., S-L Chan, and
D.W. Brown. 1988. New HPLC Cleanup and Revised Extraction Procedures for Organic
Contaminants. NOAA Technical Memorandum NMFS F/NWC-153. National Oceanic and Atmospheric
Administration, National Marine Fisheries, Seatlle, Washington.

EPA (U.S. Environmental Protection Agency). 1986. Test Methods for Evaluating Solid Waste:

Physical/Chemical Methods. SW-846. U.S. Document No. 955-001-00000, U.S. Environmental
Protection Agency, Washington D.C.
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[able F.1. Metals in Tissue of M. nasufa (Wet weight)

M. nasuta Metals (wet weight pg/g)

L4

Sediment % Dry Ag As Cd Cr Cu Hg Ni Pb Zn
Treatment Replicate Batch We_ig@ ICP/MS  ICP/MS ICPMS ICPMS ICP/MS  CVAF  ICP/MS ICPMS ICPMS
COMP PC 1 1 12.91% 0.031 2.70 0.169 0.316 2.47 0.014 0.531 0.584 11.1
COMP PC 2 1  13.51% 0.040 295 0.235 0.519 2.58 0.016 0.627 0.804 10.4
COMP PC 3 1 13.89% 0.031 3.04 0.206 0.426 2.43 0.016 0.575 0.743 11.7
COMP PC 4 1 14.98% 0.052 3.45 0.255 0.524 2.91 0.015 0.539 0.851 21.9
COMP PC 5 1  13.68% 0.030 3.01 0.178 0.393 2.05 0.013 0.525 0.622 14.9
R-CLIS 1 1 15.08% 0.028 2.96 0.019 0.360 2.37 0.018 0.682 0,841 10.9
R-CLIS 2 2  14.45% 0.031 2.66 0.027 0.523 2.12 0.017 0.542 1.05 8.78
R-CLIS 3 2  14,15% 0.031 2.89 0.020 0.466 1.97 0.015 0.460 0.831 10.6
R-CLIS 4 1 14.06% 0,029 2.84 0.018 0.433 2.3 0.013 0.606 0.725 110
R-CLIS 5-1 1 14.57% 0.032 2.49 0.032 0.490 2.78 0.015 0.590 0.816 13.7
R-CLIS 5-2 1 1457% 0.02¢9 2.68 0.038 0.460 2.83 0.016 0.608 0.798 14.0
R-CLIS 5-3 1  14.57% 0.028 2.45 0.035 0.471 2.70 0.016 0.576 0.771 13.5
R-MUD 1 1 14.08% 0.031 2.13 0.028 0.404 1.48 0.014 0.322 0.282 U™ 113
R-MUD 2 1 18.71% 0.088 4.40 0.060 0.400 2.39 0.023 0.608 0.374 U 17.2
R-MUD 3 1 13.02% 0.040 275 0.023 0.365 1.39 0.014 0.292 0.261 U 12,1
R-MUD 4 1 11.83% 0.040 2.45 0.027 0.285 1.13 0.012 0.299 0.237 U 9.17
R-MUD 5 1 2088% 0.035U 4.07 0.039 0.585 2.49 0.026 0.486 0.419 U 15.6
C-SB 1 1 12.86% 0.024 3.16 0.022 0.404 1.85 0.011 0.579 0.257 U 120
C-5B 2 1 12.45% 0.025 2.95 0.020 0.341 1.93 0.012 0.468 0.249 U 8.83
C-SB 3 1 13.90% 0.023U 3.06 0.030 0.421 1.74 0.012 0.680 0.278 U 8.15
C-SB 4 1 13.18% 0.022 U 2.95 0.019 0.404 1.65 0.012 0.513 0.263 U 9.29
C-58 5 1 13.21% 0.023 292 0.032 0.432 199 0.013 0633 0.264 U 11.4
M. nasuta Background 1 1t 15.16% 0.025 U 2.49 0.019 0.249 1.77 0.011 0.303 0.303 U 10.2
M. nasuta Background 2 1 14.86% 0.025U 2.69 0.034  0.337 1.52 0.012 0.355 0.297 U 11.2
M. nasuta Background 31 1 14.87% 0.025U 2.38 0.021 0.232 1.74 0.011 0.311 0.288 U 10.6
M. nasuta Background 3.2 1 14.87% 0.025U 2.54 0.025 0.256 1.72 0.013 0.311 0.2908 U 10.6
M. nasuta Background 33 1 1487% 0.025U 248 0.026 0.238 1.78 0.011 0.338 0.298 U 10.5

{a) U Undetected at or above given concentration
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Table F.2, Metals in Tissue of M. nasuta {Dry Weight)

M. nasuta Metals (dry weight pg/g)

% Dry Ag As cd Cr Cu Hg Ni Pb Zn
Sed Code ID Roplicate Baich Mass ICP/MS ICPMS ICPMS ICP/MS ICPMS  CVAF ICP/MS  ICPMS  ICP/IMS
COMP PC 1 1 1291% 0.239 20.9 1.31 2.45 194 0.112 4.11 4.52 86.3
COMP PC 2 1 13.51% 0.298 21.9 1.74  3.84 19.1 0.115 4.64 5.95 76.7
COMP PC 3 1 13.89% 0.222 21.9 1.48 3.07 17.5 0.116 4.14 5.35 84.0
COMP PC 4 1 14.98% 0347 23.0 1.70 3.50 18.4 0.097 3.60 5.68 1486
COMP PC 5 1 13.68% 0.220 22.0 130  2.87 16.0  0.098 3.84 4.55 109
A-CLIiS 1 1 15.08% 0.183 19.6 0126  2.39 187  0.103 4.52 5.58 72.1
A-CLIS 2 2 14.45% 0.212 18.4 0.185 362 147 0117 3.75 7.24 67.7
R-CLIS 3 2  14.15% 0.216 204 0.138  3.29 139  0.105 3.25 5.87 74.7
R-CLIS 4 1 14.06% 0.203 20.2 0.130 3.08 16.4 0.086 4.31 5.18 78.3
R-CLIS 5-1 1 14.57% 0.219 17.1 0.217 3.36 19.1 0.103 4,05 5.60 94.1
R-CLIS 5-2 1 14.57% 0.196 18.4 0.259 3.186 19.4 0.108 417 5.48 96.1
R-CLIS 5-3 1 14.57% 0.183 16.8 0.238 3.23 18.5 0111 3.95 5.29 92.7
R-MUD 1 1 1408% 0.221 15.1 0.196  2.87 105  0.099 2.29 2.00 U 80.0
R-MUD 2 1 18.71% 0.309 23.5 0.323 214 128 0.124 3.25 2.00U 91.9
R-MUD 3 1 13.02% 0.307 211 0.180  2.80 107 0111 2.24 2.00 U 93.3
A-MUD 4 1 11.83% 0336 20.7 0.227 241 9.51 0.103 253 200U 77.5
R-MUD 5 1 2096% O0.166U 194 0186 279 119  0.126 2.32 2.00 U 74.6
C-5B 1 1 12.86% 0.184 24.6 0174 314 14.4  0.082 4.50 200U 93.4
c-s8B 2 1 1245% 0.203 23.7 0.158 274 155  0.097 3.76 200U 709
C-5B 3 1 13.80% 0166U 220 0214  3.03 125  0.083 4.89 2.00 U 58.6
C-58 4 1 13.16% 0166 U 224 0.146  3.07 125 0.093 3.90 200U 70.6
C-5B 5 1t 13.21% 0171 221 0.242  3.27 15.1 0.102 4.79 2.00 U 86.1
M. nasuta Background 1 1 15.16% Q166U 164 0.125 1.64 11.7  0.075 2.00 200U 674
M. nasuita Background 2 t  14.86% 0.166U 18.1 0228  2.27 10,2  0.079 2.39 200U 75.5
M. nasuta Background 31 1 1487% 01660 180 0.140 156 11.7  0.071 2,09 200U 71.0
M. nasuta Background 3-2 1 14.87% 0166 U 171 0.165 1.72 11.6 0.085 2.09 2.00 U 71.3
M. nasuta Background 33 t  1487% 01660 16.7 0175 1.60 120 0073 2.27 200U 70.5

(a} U Undetected at or above given concentration
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TABLE F.3. Quality Control Summary for Metals in Tissue of M. nasuta

M. nasuta Metals {iig/g dry weight)

Sed Code ID Replicate  Batch Ag As Cd cr Cu Hg Ni Pb Zn
Method Blanks

Blank-1 1 0166 U® 335U 00B1U 146U 686U 0001U 132U 200U 108U
Biank-2 1 0.166 U 339U 0081U 146U 686U 0001 U 132 U 200U 108U
Blank-3 1 0.166 U 339U 0081 U 146U 686U 0001 132U 200U 108U
Blank-4 1 0.166 U 339U 0081U 1464 686U 001U 132U 200U 108U
Blank-5 1 0.166 U 339U 0081 U 146U 68U 0001 U 132U 200U 108U

atri ik

COMP EC-A 3 1 0.244 19.7 0.276 4.37 20.1 0.113 4.42 10.3 B81.3
COMP EC-A, MS 3 1.95 72.7 4.21 142 73.9 1.22 14.5 14.8 163
Concentration Recovered 1.71 53.0 3.93 9.83 53.8 1.11 10.1 4.52 81.7
Amount Spiked 2.08 52.1 417 10.4 52.1 1.04 10.4 4,17 100
Percent Recovery 82% 102% 94% 95%  103% 106% 97% 108% 82%
COMP HU-C 5 1 0.569 20.9 0.37 8.01 23.5 0.242 5.28 10.4 88.2
COMP HU-C, MS 5 i 215 74.0 3.95 17.9 76.3 1.21 15.9 145 175
Concentration Recovered 1.58 53.1 3.58 5.89 52.8 0.968 10.6 4.14 86.8
Amount Spiked 2.08 52.1 4.17 10.4 52.1 1.04 10.4 417 100
Percent Recovery 76% 102% 86% 95%  101% 93% 102% 99% 87%
R-CL!S 5 1 0.203 17.4 0.238 3.25 19.0 0.107 4.06 5.46 94.3
R-CLIS, MS 5 1 1.91 74.3 4,26 13.9 74.1 1.22 14.8 10.2 190
Concentration Recovered 1.71 56.9 4.02 10.65 551 1.11 10.7 4,74 895.7
Amount Spiked 2.08 52.1 417 10.4 52.1 1.04 10.4 4.17 100
Percent Recovery 82% 109% 96% 102%  106% 107% 103% 114% 36%
M. nasuta Background 3 1 0.166 U 16.6 0.160 1.63 11.8 0.076 2.15 200U 709
M. nasuta Background, MS 3 1 1.78 71.7 3.20 10.9 64.7 1.12 12.6 4,75 163
Concentration Recovered 1.78 85.1 .74 9.27 52.9 1.04 10.5 4,75 92.1
Amount Spiked 2.08 52.1 417 10.4 52.1 1.04 10.4 417 100
Percent Recovery 86% 106% 50% 9%  102% 100% 100% 114% §2%
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TABLE F 3. (contd)

M. nasuta Metals (pg/g dry weight)

Sed Code ID Replicate  Batch Ag As Cd Cr Cu Hg Ni Ph Zn
dar ar Materi

Cenrilied value 1.68 14.0 4.15 1.43 66.3 0.0642 2.25 0.371 A30
range +0.15 +1.2 1038 046 +4.3 x0.0067 +0.44  +0.014 57
SRM 1566a 1 1 1.38 13.6 4.05 1.25 62.6 0.063 1.87 ¢.372 762
SRM 1566a 2 1 1.41 13.6 4.08 1.23 65.4 0.063 1.61 0.368 A08
SRM 1566a 3 1 1.35 13.0 3.9 1.20 64.4 0.060 2.18 0.392 755
SAM 15662 4 1 1.42 13.8 4.19 0.931% 66.9 0.068 2.50 0.382 777
SRM 1566a 5 1 1.44 13.3 a.65 1.04 67.1 .061 1.51 0.377 765
Percent Difference 1 18 3 2 13 6 2 17 0 a
Percent Difference 2 16 3 2 14 1 2 28 ™ 1 3
Percent Difference 3 20 7 4 16 3 7 3 6 Q
Percent Difference 4 15 1 1 as ® 1 6 11 3 6
Percent Difference 5 14 5 12 27 ® 1 5 33 ® 2 8
Analytical Replicates

COMP EC-A, Replicate 1 ) 1 0.246 19.1 0.256 4.66 21.0 0.130 4.80 11.6 81.1
COMP EC-A, Replicate 2 3 1 0.242 18.9 0.305 4.32 20.6 0.105 4.46 9.69 81.9
COMP EC-A, Replicate 3 3 1 0.245 21.0 0.267 412 18.8 0.105 4,00 9.54 80.9
R5D 1% 6% 9% 6% 6% 13% 9% 1% 1%
COMP HU-C, Replicate 1 5 1 0.565 20.5 0.396 7.80 24.1 0.242 5.28 10.6 86.3
COMP HU-C, Replicate 2 5 1 0.629 21.8 0.380 B.62 23.4 0.245 5.27 10.7 88.5
COMP HU-C, Replicate 3 5 1 0.514 20.3 0.335 7.60 22.9 0.238 528 9.78 89.9
RSD 10% 4% 9% 7% 3% 1% 0% 5% 2%



TABLE F.3. (contd)

M. nasuta Metals (ug/g dry weight)

Sed Cede iD Replicate  Batch Ag As Cd Cr Cu Hg Ni Pb Zn
R-CLIS, Replicate 1 5 1 0.219 174 0217 336 191 0.103 4.05 560  94.1
R-CLIS, Replicate 2 5 1 0.196 184 0259 316 194  0.108 417 5.48  96.1
R-CLIS, Replicate 3 5 1 0.193 168 0238 323 185  0.111 3.95 529 927
RSD 7% 5% 9% 3% 2% 4% 3% 3% 2%
M. nasuta Background, Rep 1 3 0.166 U 16.0 0.140 156 117  0.071 2.09 200U 71.0
M. nasuta Background, Rep 2 3 1 0.166 U 171 0165 172 116  0.085 2.09 200U 71.3
M. nasuta Background, Rep 3 3 1 0.166 U 167 0175 160 120  0.073 2.27 2001 705
RSO Na 3% 1% 5% 2% 10% 5% NA 1%

o=

(a) U Undetected al or above given concentration.
(b} Outside quality control criteria {x 20%) for SRMs.
{c) NA Not applicable,
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TABLE F.4. MDL Verification Study for Metals in M. nasuta Tissue Chemistry

M. nasuta Metals {pg/g dry weight)

Sed Code ID Replicate Baich Ag As Cd Cr Cu Hg Ni Pb Zn
COMP SB-B, Replicate 1 3 1 0.462 22.5 0.188  4.32 20.3 0.122 3.86 6.02 90.1
COMP SB-B, Replicate 2 3 1 0.491 22.4 0.242 425 21.5 0.122 4.00 6.27 93.4
COMP SB-B, Replicate 3 3 1 0.392 24.5 0212  3.41 17.5 0.126 3.18 5.00 88.1
COMP SB-B, Replicate 4 3 1 0.494 23.1 0.201 4.10 21.8 0.126 3.94 6.08 81.3
Mean 0.460 23.1 0.211 4.02 20.3 0.124 3.75 5.84 80.7
Standard Devtation 0.0474 0.967 0.0230 0.417 1.86  0.00231 0.376 0.572 2.22
Method Detection Limit (MDL)® 0.215 439 0105 1.89 8.90 0.0105 1.71 2.60 10.1

{a) MDL calculated by multiplying the standard deviation times Students-t for four replicates {4.541).



TJABLE F.5. Pesticides and PCB Congeners {Wet Weight) in Tissue of M. nasuta

DUP TRIP
Treatment  COMPPC COMP PC COMP PC COMP PC COMP PC COMP PC COMP PC
Replicate 1 2 3 4 5 5 5
Batch 7 7 7 7 7 7 7
Units ng/g ng/g ng/g ng/g ng/g ng/g ng/g
dercent Dry Weight 12.91 13.51 13.89 14.98 13.68 13.68 13.68
Heptachlor .18 U® 019U 0.62 0.58 023U 022 U 0.21U
Aldrin 0.90 1.45 1.26 1.11 1.14 112 1.05
Heptachlor Epoxide 0.13 U 013U 013U 0.13 U 016U 0.16 U 0.15 U
2,4-DDE 0.25 U 026U 026U 026 U 032 U 031U 0.29 U
Endosulfan | 017 U 018U 0.18U 0.18 U 0.22 U 021 U 0.20 U
a-Chlordane 3.09 4.39 454 3.39 3.54 3.06 2.78
Trans Nonachlor 0.52 0.93 0.87 0.59 0.61 0.39 0.32
4,4-DDE 447 5.92 6.56 4.91 5.66 5.28 4.61
Dieldrin 2.94 4.29 4.63 3.24 3.96 3.79 3.43
2,4-DDD 4.01 5,86 5.92 457 545 475 4.45
2.4-DDT 0.17 U 018U 018U 0.18 U 0.22 U 0.21U 0.20 U
4,4-.DDD 8.51 13.1 13.6 10.1 11.4 10.6 9.14
Endosulfan II 0.17 U 018U 0.18U 018U 022U 021U 0.20 U
4,4-DDT 0.15 U 015U 015U 015U 019U 0.18 U 0.17 U
Endosulfan Suifate 017 U 018U 018U 0.18 U 0.22 U 021U 0.20 U
PCB 8 0.39 U 041U 041U 041U 0.51 U 0.48 U 0.46 U
PCB 18 0.66 043U 043U 1.29 0.53 U 0.90 0.48 U
PCB 28 0.99 1.31 1.47 1.25 1.33 1.17 1.03
PCB 52 4.18 5.40 6.07 490 5.27 4.90 438
PCB 49 1.33 1.81 2.03 1.63 1.83 1.58 1.41
PCB 44 0.35 1.18 0.88 0.87 0.50 0.19 U 0.18U
PCB 66 0.09 U 008U 009U 0.09 U 0.12 U 011U 011U
PCB 101 5.90 7.60 8.08 6.26 7.32 6.83 6.12
PCB 87 2.57 343 3.67 2.82 3.21 3.00 2.64
PCB 118 3.67 459 5.05 3.83 4.56 4.02 3.83
PCB 184 0.23 U 024U 024U 0.24 U 029 U 028 U 0.26 U
PCB 153 1.90 2.45 252 1.99 253 2.19 2.04
PCB 105 1.49 1.98 203 1.62 2.11 1.72 1.60
PCB 138 242 3.24 a.21 2.46 3.19 2.82 2.59
PCB 187 0.49 0.65 0.59 0.53 0.63 0.50 0.51
PCB 183 023U 0.29 0.39 0.24 U 0.31 028U 0.26 U
PCB 128 0.48 0.74 0.67 0.51 073 0.59 0.56
PCB 180 0.57 0.73 0.72 0.56 0.76 0.73 0.64
PCB 170 0.30 0.39 017 U 017 U 0.39 0.36 0.34
PCB 195 0.i0U 010U 010U 0.10 U 0.12 U 0.12 U 011U
PCB 206 0.11 0.18 011U 0.1t U 0.18 0.18 0.15
PCB 209 1.37 009U 003U 0.09 U 0.12U 0.11 U 011U

Surrogate Recoveries (%)

PCB 103 (SIS) 77 87 79 83 95 95 86
PCB 198 (SIS) 72 76 77 79 93 82 75
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TABLE F.5. (contd)

Treatment R-MUD R-MUD R-MUD R-MUD R-MUD

Replicate 1 2 3 4 5

Batch 2 3 2 3 2

Units ng/g ng/g ng/g ng/g ng/g

Percent Dry Weight 14,08 18.71 13.02 11.83 20.96
Heptachlor 015 U 015 U 619 U 015U 017 U

Aldrin 013U 0.73 013 U 0.68 0,22
Heptachlor Epoxide 013 U 013U o113 UV 0i3 U gi2UV
2,4'-DDE 026 U 0.26 U 0.26 U 0.37 0.24 U
Endosulfan | 0.18 U 0.18 U c.1a U 0.18 U 0.17 U
a-Chlordane 10U 010U 0.10 U 010U 0.09 U
Trans Nonachlor 015U o155 U 015U 015U 013 U

4,4'-DDE 0.30 0.36 0.46 0.36 0.24
Dieldrin 052U 052U 052U 052U 047 U
2,4-DDD 025U 025U 025U 025U 023U
2,4'-00T 018U 0.18 U g8 U 018 U ci6 U
4,4'-DDD 026 U 0.26 U 026U 026 U 024 U
Endosulfan Il 018U 018 U 018U 018U 017 U

4,4-DDT 0.41 3.51 015U 1.71 0.43
Endosulfan Sulfate 018 U 018 U 018U 018 U 017 U
PCB&8 o411 U 1.76 041U 1.99 038U
PCB 18 043 U 043 U 043U 043 U 0.40 U

PCB 28 0.53 0.67 0.65 0.64 0.60

PCB 52 0.68 0.94 0.78 0.84 0.83
PCB 49 024 U 0.24 024 U 0.25 g2z U
PCB 44 017 U 017 U 07 U 017 U D115 U
PCB 66 009U 003U 0.74 0.0s U 009U

PCB 101 0.33 0.52 0.45 0.42 053
PCB 87 016 U 0.29 016 U 027 015U
PCB 118 029U 029U 0.30 029U 027 U
PCB 184 0.24 U 024 U 024 U g.24 U g.22 U
PCB 153 017 0.14 0.26 013 011U

PCB 105 011y 011 u 0.13 011U 013

PCB 138 0.2g U 029 U c29 U 029U 0.30
PCB 187 013U 013 U 013U 013U 032U
PCB 183 024 U 0.24 U 0.24 U 0.24 U 022U
PCB 128 015U 015 U 015U 015U 0.t4 U
PCB 180 0.18U 018 U o1 U 018 U 017 U
PCB 170 0.18 017 U 017 U 019 015U
PCB 195 010U 1o U 010 U 010Uy 0.o0s U
PCB 206 011U 011U 011U o111 Uy 010U
PCB 209 009U 009U 009U o009 U gos

Surrogate Recoveries (%)
PCB 103 (SIS} 81 a0 83 76 86
PCB 198 (SIS) 66 129 65 121 65
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TABLE F.5. (contd)

Treatment R-CLIS R-CLIS R-CLIS R-CLIS R-CLIS
Replicate 1 2 3 4 5
Batch 1 1 1 1 1
Wat Wt. 20.10 20.14 2018 20.06 20.27
Units ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 15.08 14.45 14.15 14.06 14.57
Heptachlor 019 U 0195 U 0,19 U 019 U 0.18 U
Aldrin 013U 013 U 0t3 013U 012 U
Heptachlor Epoxide 013 U 013 U 013 U 013U 013 U
2.4'-DDE 0.26 U 0.26 U 026 U 026 U 0,26 U
Endosulfan | 018 U 0.18 U 018 U 018U 0.18 U
a-Chlordane 010U 010U 0.10U 010U 0.09 U
Trans-nonachlor 015U 0.15 U 0.15 U 015U 0.14 U
4.4'-DDE 0.97 1.71 113 1.38 1.14
Dieldrin 052 U 0.59 052U 052U 051U
2,4-DDD 025U 025U 025U 025U 025U
2,4-DDT 0.18 U 018 U 018 U 018 U 018U
4,4-DDD 026 U 0.29 026 U 026 U 026 U
Endosulfan Il 0.18 U 0.18 U 0.18 U 018 U 018 U
4.4-DDT 7.73 5.24 8.54 12.3 2.21
Endosulfan Sulfate 0.18 U 018 U 0.18 U 018U 018 U
PCB 8 0.41 U 041U 041U 041U 040U
PCB 18 043 U 043 U 043 U 043U 042 U
PCB 28 0.66 0.83 0.73 0.98 0.67
PCB 52 0.63 0.87 0.62 0.95 0.65
PCB 49 0.56 0.72 0.52 0.78 0.53
PCB 44 017 U 0.43 017 U 017 U 016 U
PCB 66 1.12 1.33 117 009U 1.15
PCB 101 0.88 1.03 0.85 1.16 0.91
PCB 87 016 U0 0.47 0.16 U 016 U 0.25
PCB 118 029 U 0.83 0.29 U 029U 0.77
PCB 184 0.24 U 024 U 0.24 U 024 U 023U
PCB 153 0.98 1.16 0.95 1.16 1.07
PCB 105 011 U 0.14 0.12 011U 012
PCB 138 0.54 0.64 0.53 0.66 0.59
PCB 187 1.03 0.83 0.81 0.25 2.11
PCB 183 0.24 U 024 U 024 U 024 U 023U
PCB 128 0.16 0.16 015U 0.18 015U
PCB 180 0.29 0.30 0.24 0.28 0.21
PCB 170 0.17 U 017 017 U 0.17 U 0.16 U
PCB 195 010U 010U 010U 010 U 0.10U
PCB 206 011U 011 U 011U 011 U 011U
PCB 209 009U 0.09 U 0.09 U 0.09 U 0.09 U
Surrogate Recoveries {3}
PCB 103 {SIS) 75 73 74 70 52
PCB 198 (SIS} 61 58 62 73 42
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TABLE F.5. (contd)

Treatment C-5B C-SB, Dup C-8B, Trip C-5B C-5B

Replicate 1 1 1 2 3

Batch 3 3 3 2 3

Units ng/g ng/g ng/g ng/g ng/g

Percent Dry Waight 12.86 12.86 12.86 12.45 13.9
Heptachlor 0.36 U 0.36 U 037U 019U 018U
Aldrin 025U c.2s c25U 013U 012 U
Heptachlor Epoxide 0.26 U 026 U 0.26 U 013U 013U
2,4'-DDE 051U co51 U o520 0.26 U 026 U
Endosulfan | 035U 035U 0.36 U 018 U 018U
a-Chlordane 019U 0.19 U 019U 0,1cU 0.09 U
Trans Nonachlor 028U 0.28 U 029 U 015 U 0.14 U

4,4-DDE 0.81 037U 0.37 U 0.36 0.52
Dieldrin 1.01 U 1.01U 1.02 U 052 U 051U
2,4-DDD 050U 050U 050U 025U 025U
24-DDT 035U 035U 035U 018 U 0.18 U
4 4'-DDD 051U 051U 052U 0.26 U 026 U
Endosulfan I 035U 035U 0.36 U 0.18 U 018 U

4.4'-DDT 030U 030U 030U 0.37 1.24
Endosulfan Sulfate 035U 035U 036U 018U 018 U

PCBB 0.82 1.26 0.94 041 U 0.54
PCB 18 c.8d4 U 0.84 U 085U 043 U o4z U

PCB 28 0.40 U 040 U 0.40 U 20U 0.23
PCB 52 0.70 U 070 U 071 U 0.36 U 635U
PCB 49 046 U 046 U 047 U 024 U 023U
PCB 44 032U 032U 033U 017 U 016 U
PCB 66 019U 0.30 0.32 coouU 0.09 U

PCB 101 029 U 029U 029U 015U .19
PCB 87 031U ca3tu 32U 016 U c.i6 U
PCB 118 058 U 0.58 U 058 U 029U 029 U
PCB 184 046 U 0.46 U 047 U 0.24 U 023U
PCB 153 024 U 0.24 U 024 U 012U 012 U
PCB 105 022U 022U 022U 011y 041 U
PCB 138 057 U 057 U 057U 029 U 028U
PCB 187 625U 025U 025U 013 U 012 U
PCB 183 046 U 0.46 U 047 U 0.24 Y 023U
PCB 128 030U 030U 031U 015U 015U
PCB 180 0.36 U 036 U 037 U 018U 0.18 U
PCB 170 033U 0.34 033 u ci7 U 046 U
PCB 195 020U 020U 020U 010U 010U
PCB 2086 022U 022U 022U 011U 011U
PCB 209 019U 019 U 019 U 009U 009U

Surrogate Recoveries {9}

PCB 103 (515) 89 79 88 77 94

PCB 198 (SIS) 144 125 141 59 162 @
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TABLE F.5. (contd)

Treatment C-5B C-5B C-SB,Dup  C-5B, Trip

Replicate 4 5 5 5

Batch 2 2 2 2

Units ng/g ng/g ng/g ng/g

Percent Dry Weight 13.16 13.21 13.21 13.21
Heptachior 015U 035U 037 U 035U
Aldrin 013 U 025U 025U 025U
Heptachtor Epoxide Q.13 U Q.26 U 026U 026 U
2,4'-DDE 0.26 U 051U 052U oot U
Endosulfan | 0.18 U 0.35 U 036 U 0.25 U
a-Chlordane 010U o195 U 0.19 U 0.19 U
Trans Nonachlor 015 U oza U 029U 028 U
4.4-0DDE 0.45 0.54 037 U 036 U
Dieldrin 052U 101U 1.02 U 1.00 U
2,4-D0D 025 U 050U 050U 049 U
2,4'-DDT o018 U 0.35U 035U 035U
4,4'-DDD 026 U 051U 052U o051 U
Endasulfan Il 018 U 035U 036 LU 035U

4.4'-DDT 0.39 0.91 030U 0.34
Endosulfan Sulfate 018 U 035U 036 U 0.35 U
PCBA& 041 U os1u o.81 U 0.eoc U
PCB 18 043 U os4a U 085U 083U
PCB 28 0.20 U 040 U 040U 0.40 U
PCB 52 0.36 U c.70 U 0.71 U 069 U
PCB 49 024U 0.46 U 047 U 046 U
PCB 44 017 U 032U 033U 0.32 U
PCB 66 0.09 U 019 U 013 U 0.18 U
PCB 101 0.15 U 0.2% U o029 U cz28 U
PCB 87 0.16 U 031U 0.32 U 031U
PCB 118 029U 058U 058 U 0.57 U
PCB 184 024 U 0.46 U 047 U c.46 U
PCB 153 012U 0.24 U 024 U 024 U
PCB 105 011U 022U 022U c2i U
PCB 138 029 U 057 U 057 U 056 U
PCB 187 013 U 025U 025 U 0.24 U
PCB 183 0.24 U 0.46 U 047 U} c46 U
PCB 128 015 U c.30 U 031 U 0.30 U
PCB 180 018 U 0.36 U 037 U c3c U
PCB 170 017 U 033U 0.45 c.32 U
PCB 185 010U c.2o U ozoU 0.19 U
PCB 206 011 u 022 U c.22U 022U
PCB 209 Qoo U 019 U 0.19 U 013 U

Surrogate Recoveries {%])
PCB 103 (SI5) 84 82 76 75
PCB 198 (SIS) 66 61 57 58
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TABLE F.5. {contd)

M. nasuta M. nasuta M. nasuta

Treatment Background Background Background

Replicate 1 2 3

Batch 7 7 7

Units ng/g ng/g ng/g

Percent Dry Weight 15.16 14.86 14.87
Heptachlor 018U 019 U Q1g U
Aldrin 0.12 U 013U 0.13 U
Heptachior Epoxide 013 U 013U 013 U
2,4'-DDE 026 U 026 U 0.26 U
Endosulifan | 0.i8 U 0.18 U 0.18 U
a-Chlordane 0.09 U 0.10 U o010V
Trans Nonachlor 014 U 015 U 0.15 U
4.4'-DDE 0.58 0.19 U 06.19 U
Dieldrin 051U 052U 052 U
2,4-DDD 025U 025U 025U
2,4-DDT 0.18 U 0.18 U 018U
4,4-DDD 026 U 026 U 026 U
Endosulfan I 018 U 018U 0.18 U
4,4-DDT 015U 015U 0.15 U

Endosulfan Sulfate 0.55 0.47 0.39
PCB 8 0.40 U 0.4t U 0.41 U
PCB 18 042 U 043 U 043U
PCB 28 0.50 0.77 0.20 U
PCB &2 035U 036 U 0.36 U
PCB 49 023U 024 U 024 U
PCB 44 0.16 U 017 U 0.17 U
PCB 66 0.09U 0.09 U 0.03 U
PCB 101 0.14 U 0.15U 0.15U
PCB 87 016U 0.16 U . 0.16 U
PCB 118 029U 029 U 029 U
PCB 184 023U 0.24 U 0.24 U
PCB 153 0.12 U o012 U 012U
PCB 105 011 U 011U 011U
PCB 138 028U 029 U 029 U
PCB 187 012 v 03 U 0.13 U
PCB 183 0.23 U 024U 0.24 U
PCB 128 015U 015U 015U
PCB 180 018U 0.18 U 0.18 U
PCB 170 016 U 017 U 017 U
PCB 195 010U 010U g.10 U
PCB 206 011U o1t U 011 u
PCB 209 0.09 U 0.09 U 009 U

Surrogate Becoveries (%)
PCB 103 (SIS) 61 61 62
PCB 198 {SIS) 74 76 80

{a) U Undetected at or above given concentration.
{b) Result is outside quality control range (30-150%) for surrogate internal standard.
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TABLE F.6. Pesticides and PCB Congeners (Dry Weight) in Tissue of M. nasuta

DuUrP TRIP
Treatment COMP PC COMP PC COMPPC COMPPC COMPPC COMPPC COMPPC
Replicate 1 2 3 4 5 5 5
Batch 7 7 7 7 7 7 7
Units ng/g ng/g ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 12.91 13.51 13.89 14.98 13.68 13.68 13.68
Heptachlor 1.4 U@ 1.4 U 45 39 1.7U i6U 15U
Aldrin 7.0 10.73 9.07 7.41 8.33 8.19 7.68
Heptachlor Epoxide t.ou 1.0U ogu oo u 12U 1.2U 1.1 U
2,4'-DDE igu 19U 183U 1.7U 23U 23U 21U
Endosulfan ! 1.3U 1.3U 1.3U 1.2U 16U 15U 15U
a-Chlordane 23.9 32.5 327 226 259 224 20.3
Trans-nonachlor 4.0 6.9 6.3 3.9 4.5 2.9 2.3
4,4-DDE 34.6 43.8 47.2 32.8 41.4 38.6 337
Dieldrin 22.8 31.8 333 216 28.9 27.7 251
2,4-DDD 311 434 426 30.5 39.8 34.7 325
2.4-DDT 13U 13U 13U 12U 1.6 U 15U 15U
4.4'-DBD 65.9 97.0 97.9 67.4 83.3 77.6 66.8
Endosulfan il 13U 1.3U 1.3U 1.2U 16U 15U 15U
44-DDT 12U 11U 11y 10U 1.4 U 13U 1.2U
Endosulfan Sulfate 13U 13U 13U 12U 16U 1.5U 15U
PCB 8 30U aou aou 27U a7 U 35U 34U
PCB 18 5.1 32U 31U 8.61 39U 6.6 35U
PCB 28 7.7 9,70 10.6 8.34 9.72 8.65 7.53
PCB 52 32.4 40.0 43.7 327 38.5 35.8 32.0
PCB 439 10.3 134 14.6 10.9 13.4 115 10.3
PCB 44 2.7 8.73 6.3 5.8 3.7 1.4 U 13U
PCB 66 ovo U 0.67 U 0.65 U 0.60 U o.a8 U 080U 0.80U
PCB 101 457 56.3 58.2 418 535 499 447
PCB 87 19.9 254 26.4 18.8 23.5 21.9 19.3
PCB 118 284 34.0 36.4 2586 33.3 29.4 28.0
PCB 184 1.8U 18U 17 U 1.6 U 21U 20U i9 U
PCB 153 14,7 18.1 18.1 13.3 18.5 16.0 14.9
PCB 105 11.5 14.7 14.6 10.8 15.4 12.6 11.7
PCB 138 18.7 24.0 231 16.4 23.3 20.6 18.9
PCB 187 3.8 4.8 4.2 3.5 4.6 3.7 3.7
PCB 183 18U 21 28 16U 2.3 20U 19U
PCB 128 3.7 5.5 4.8 3.4 53 4.3 4.1
PCB 180 4.4 5.4 52 3.7 56 5.3 47
PCB 170 2.3 2.9 1.2U 11U 2.9 26 2.5
PCB 195 077U 074 U 0.72 U 067 U 088U 088 U 0.80 U
PCB 206 0.85 1.3 079 U 073U 1.3 1.3 11
PCB 209 10.6 0.67 U 065U 060U 088U 080U 080U

F.13



TABLE F.6. (contd)

Treatment R-MUD R-MUD R-MLUID R-MUD R-MUD

Replicate 1 2 3 4 5

Batch 2 3 2 3 2

Units ng/g ng/g ng/g ng/g ng/g

Percent Dry Weight 14.08 18.71 13.02 11,83 20.96
Heptachlor 13U 10U i5U 16U 081 U

Aldrin 082U 3.9 1.0U 5.7 1.0
Heptachlor Epoxide 092U 063U 10U 11U 057 U
2,4-DDE 18U 14U 20U 3.1 11U
Endosulfan | 13U 096 U 14U 15U 081U
a-Chlordane 071 U 053U 077 U 085U 04U
Trans Nonachlor 11U 080U i2U 130 062U

4.4'-DDE 2.1 1.9 35 3.0 1.1
Dieldrin az7u 28U 40U 4.4 U 22U
2,4-DDD 1.8U 13U 19U 21U 11U
2.4'-DDT 1.3 U 1.0U 14U 15U 076 U
4,4'-DDD 18U 14U 20U 22U 11U
Endosulfan [I 13U tou 1.4 U 15U 081U

4,4-DDT 29 18.8 1.2U 14.5 2.1
Endosulfan Sulfate 1.3 U 0.96 U 14U 15U 081U
PCB&8 29U 9.41 31U 16.8 1.8U
PCB 18 31U 23U 33U 36U 1.9 U

PCB 28 38 36 5.0 5.4 29

PCB 52 4.8 5.0 6.0 71 4.0
PCB 49 17U 1.3 1.8U 21 1.0U
PCB 44 12U 091U i3 u 1.4 U 072U
PCB 66 o6 U 0.5 U 5.7 08U 04U

PCB 101 2.3 2.8 a5 3.6 2.5
PCB 87 11U 15 1.2U 2.3 072 U
PCB 118 21U 15U 2.3 25U 1.3U
PCB 184 1.7 U 1.3 U 1.8 U 20U 1.0U
PCB 153 1.2 Q.75 2.0 1.1 052U

PCB 105 078 U 059 U 1.0 0.93 U 0.62

PCB 138 21U 15U 22U 25U 1.4
PCB 187 092 U 0.69 U 1.0U 1.1 U 057U
PCB 183 1.7 U 1.3 U 18U 20U 1.0U
PCB 128 1.1 U 0.80 U 1.2U 1.3 U 0.67 U
PCB 180 1.3 U 096 U 1.4 U 1.5U 081U
PCB 170 1.3 03U 13U 1.6 072U
PCB 195 071U 053U 077 U 085U 04U
PCB 206 078 U 059 U 0.84 U 053 U 048 U
PCB 208 0.6 U 05U o7 U 08U 04U
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TABLE F.6. (contd)

Treatment R-CLIS R-CLIS R-CLIS R-CLIS R-CLIS

Replicate 1 2 3 4 5
Batch 1 1 1 1 1
Wet Wt. 20.10 20.14 20.18 20.06 2027
Units ng/g ng/qg ng/g ng/g ng/g
Percent Dry Weight 15.08 14,45 14.15 14.06 14.57
Heptachlor 13U 13U 13U 1.4 U 12U
Aldrin 0.86 U 0o0 U 092U 092 U 082U
Heptachior Epoxide 0.86 U 090U 092U 092 U 089 U
2,4-DDE 1.7 U 18U 1.8U 18U 18U
Endosulfan | 12U 12U 13U 13U 12U
a-Chlordane 0.66 U 0.69 U 0.71 U 07t U 0.62U
Trans-nonachlor 099 U 10U 11U 11U 10U
4,4'-DDE 6.4 11.8 7.99 9.82 7.82
Dieldrin 34U 4.1 3.7U 37U 35U
2,4-DDD 17U 1.7 U 18U 1.8U 1.7 U
2,4-DDT 1.2U 1.2U 13U 1.3U 1.2U
4,4-DDD 1.7 U 2.0 18U 1.8 U 18U
Endosutfan Il 1.2U 1.2U 13U 13U 1.2U
4,4-DDT 51.3 36.3 60.4 87.5 15.2
Endosuifan Sulfate 12U 1.2U 13U 13U 12U
PCB8 27U 28U 29U 29U 27U
PCB 18 29U 3.0U 30U 31U 29U
PCB 28 4.4 57 5.2 7.0 4.6
PCB 52 4.2 6.0 4.4 6.8 4.5
PCB 49 37 50 3.7 55 36
PCB 44 1.1 U 3.0 12U 1.2U 1.1 U
PCB 66 7.43 9.20 8.27 06U 7.89
PCB 101 5.8 7.13 6.0 8.25 6.2
PCB 87 11U 3.3 11U 11U 1.7
PCB 118 19U 57 20U 21U 5.3
PCB 184 16U 1.7 U 17U 1.7 U 16U
PCB 153 6.5 8.03 6.7 8.25 7.34
PCB 105 073U 0.97 0.85 0.78 U 0.82
PCB 138 3.6 4.4 3.7 4.7 4.0
PCB 187 6.83 5.7 57 1.8 145
PCB 183 16U 1.7 U 1.7 U 1.7U 16U
PCB 128 1.1 1.1 11U 1.3 1.0U
PCB 180 1.9 2.1 1.7 2.0 1.4
PCB 170 11U 1.2 12U 1.2U 11U
PCB 195 066 U 069 U 071U 071 U 069 U
PCB 206 073U 076 U 078 U 078 U 0.75 U
PCB 209 06U o6 U 06U 06U 06U
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TABLE F.6. {contd)

Treatment C-5B C-8B, Dup C-SB, Trip C-3B C-38B

Replicate 1 1 1 2 3

Batch 3 3 3 2 3

Units ng/g ng/g ng/g ng/g ng/g

Percent Dry Weight 12.86 12.86 12.86 12.45 13.9
Heptachlor 28U 28U 29U 15U 13U
Aldrin 19U 18U 19U 1.0U 0.86 U
Heptachlor Epoxide 20U 20U 20U 1.0U 084 U
2,4-DDE 40U 40U 40U 21U 19U
Endosulfan | 27U 27U 28U 1.4 U 13U
a-Chlordane 15U 15U 15U 0.80 U 065U
Trans Nonachlor 22U 22U 23U 1.2 U 1.0U

4,4-DDE 6.3 29U 29U 2.9 a7
Dieldrin 7.8 U 785U 793U 42U a7u
2,4'-DDD 3o u 39U 39U 20U 18U
2,4-DDT 27U 27U 27U 14U 13U
4,4'-DDD 40U 40U 40U 21U 1.9U
Endosulfan Il 27U 27U 28U 1.4 U 1.3U

4.4-DDT 23U 23U 23U 3.0 8.92
Endosulfan Sulfate 27 U 27U 28U 1.4 U 1.3 U

PCB B 6.4 9.80 7.3 33U 3.9
PCB 18 65U 6.5 U 6.6 U 35U aou

PCB 28 31U atuy 31U 16U 1.7
PCB 52 54U 54U 55U 29U 25U
PCB 49 36U a6 U 37U 19U 1.7 U
PCB 44 25U 25U 26U 14U 1.2 U
PCB 66 15U 23 2.5 72U 06U

PCB 101 23U 23U 23U 1.2U 1.4
PCB 87 24U 24U 25U 1.3U t2U
PCB 118 45 U 45 U 45U 23U 21U
PCB 184 36U 36U 37U 19U 1.7 U
PCB 153 19U 1.9 U 19U 086 U 0.86 U
PCB 105 17U 1.7U 1.7 U 0.88 U 079U
PCB 138 44U 4.4 U 4.4 U 23U 20U
PCB 187 19U 19U 19U io0u 0.86 U
PCB 183 36U a6 U 37U igu 1.7 U
PCB 128 23U 23U 24U 12U 11U
PCB 180 28U 28U 29 U 14U 1.3U
PCB 170 26U 2.6 2.6 U 1.4 U 1.2U
PCB 195 16U 16U 1.6 U 080U 072U
PCB 206 17U 17U 17U 088U 079U
PCB 209 15U 15U 15U 07U 06U
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TABLE F.6. (contd}

Treatment C-SB C-5B C-SB, Dup C-SB, Trip

Replicate 4 5 5 5

Batch 2 2 2 2

Units ng/g ng/g ng/g ng/g

Percent Dry Weight 13.16 13.21 13.21 13.214
Heptachlor 1.4 1) 27U 28U 27U
Aldrin 099 1.9 U 19U 1.9 U
Heptachlor Epoxide 099 U 1.97 U 197 U 1.97 U
2,4'-DDE 20U agsuy 39U agu
Endosuifan | 14U 26U 27U 19U
a-Chlordane 076 U 1.4 U 1.4 U 14U
Trans Nenachlor 11U 21U 22U 21U
4,4'-DDE 3.4 4.1 28U 27U
Dieldrin 40U 765U 772U 757 U
2,4-DDD 19U 38U 38U 37u
24-DDT 1.4 U 28U 26U 26U
4,4'-DDD 20U asuy agsuy 3su
Endosulfan I 1.4 U 26U 27U 26U

4.4'-DDT 3.0 6.9 23U 2.6
Endosulfan Sulfate 1.4 U 26 U 27U 26U
PCE 8 a1u 61U 61U 6.1U
PCB 18 33y 64U 64U 63U
PCB 28 15U 30U aogu 30U
PCB 52 27U 53U 54U 52U
PCB 49 1.8U 35U asu asuy
PCB 44 1.3U 24U 25U 24U
PCB 66 07U 1.4 1 14U 14U
PCB 101 1.1 U 22U 22U 21U
PCB 87 1.2 U 23U 24U 23U
PCB 118 22U 44U 44U 43U
PCB 184 1.8U asuy 36U 35U
PCB 153 0.9t U 18U 1.8U 18U
PCB 105 0.84 U 1.7 U 1.7 U 1.6 U
PCE 138 22U 43U 43U 42U
PCB 187 1.0U 19U 19U 18U
PCB 183 1.8U asu 36U Isu
PCB 128 11U 23U 23U 23U
PCB 180 1.4 U1 27U 28U 27U
PCB 170 13U 25U 3.4 24U
PCB 195 0.76 U 15U 15U 14U
PCB 206 084U 1.7 U 1.7 U 1.7 U
PCB 209 07U 1.4 U 1.4 U 1.4 U



TABLE F.6. (contd)

M. nasuta M. nasuta M. nasuta
Treatment Background Background Background

Replicate 1 2 3

Batch 7 7 7

Units ng/g ng/g ng/q

Percent Dry Weight 15.16 14.86 14.87
Heptachlor 1.2U 13U 1.3 U
Aldrin 079 U 087 U 087 U
Heptachlor Epoxide 086 U 087U 087 U
2,4-DDE 1.7U 1.7 U 1.7 U
Endosulfan | 12U 1.2U 1.2 U
a-Chlordane 059U 067 U 0.67 U
Trans Nonachlor 09U 10U 1.0U
4.4'-DDE 3.8 13U 13U
Dieldrin 34U 35U 35U
2,4'-DDD 16U 1.7 U 1.7 U
2,4-DDT 12U 12U 1.2U
44'-DDD 1.7 U 1.7 U 1.7 U
Endosulfan Il 1.2U 12U 1.2U
4,4-DDT 1.0U 1.0U 10U

Endosulfan Suifate 3.6 32 26
PCB 8 25U 28U 28U
PCB 18 28U 29U 29U
PCB 28 3.3 52 13U
PCB 52 23U 24U 24U
PCB 49 15U 16U 18y
PCB 44 11U 1.1 U 11U
PCB 66 06U osuU osu
PCB 101 og2Uu 10U 1.o0U
PCB 87 1.1 U 11U 1.1 U
PCB 118 19U 20U 20U
PCB 184 15U 16U 16U
PCB 153 079U 081U 081U
PCB 105 0.73 U 074 U 074 U
PCB 138 18U 20U 20U
PCB 187 0.79 U 087 U 0.87 U
PCB 183 15U 16U 16U
PCB 128 10U 10U 1.0U
PCB 180 1.2 U 12U 1.2 U
PCB 170 11U 11U 1.1 U
PCB 195 066 U 067 U 067 U
PCB 206 0.73 U 074 U 0.74 U
PCB 209 05Uy o6 U 06U

{a) U Undetected at or above given concentration.
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TABLE F.7. Quality Control Summary for Pesticides and PCB Congeners in Tissue of M. nasuta

(Wet Weight)
Matrix Spike Resulls
Matrix Spike Matrix Spike
Treatment COMP HU-A COMP HU-A COMP HU-C COMP HU-C
Replicate 1 1 5 5
Batch 1 1 2 2
Wet Wi 20.12 2012 Amount Percent 10.14 10.25 Amount Percent
Units ng/g ng/g Spiked Recovery ng/g ng/g Spiked Recovery

Heptachlor 0.19 U® 262 2.50 105 037 U 469 4.80 86
Aldrin 1.66 4.28 2.50 105 340 5.96 4.90 52
Heptachlor Epoxide 013 U 2.13 2.50 a5 026 U 3.53 4.90 72
2,4-DDE 0.26 U Na ® NS®  NA 0.52 U NA NS NA
Endosulfan | 018 U 2.28 2.50 91 036 U N 4.90 68
a-Chlordane o100 U NA NS NA, 0.85 NA NS NA
Trans Nonachlor 015U NA NS NA, 029U NA NS NA
4.4'-DDE £.48 7.48 2.50 80 101 139 4.90 78
Dieldrin 0.91 a2 2.50 88 213 5.15 4.80 62
2.4'-DDD 0.77 NS NS NS 1.49 NA NS NA
24-DDT 018 U NS NS NS 035U NA NS NA
4,4-DCD 2.67 5.24 2.50 103 4,61 8.58 4.90 a1
Endosulfan il 018 U 2.92 2.50 117 Qs U 4.49 4.90 92
4,4'-DDT 2.6 14.1 2.50 60 0.98 6.16 4.90 106
Endosuifan Sulfate 018 U 2.00 250 a0 0.65 451 4.90 79
PCB8 041U NA NS NA 081U NA NS NA
PCB 18 4.09 NA NS NA 17.0 NA NS NA
PCB 28 4,92 8.51 319 113 246 309 6.25 101
PCB 52 4.65 10.5 6.65 88 211 330 13.0 92
PCB 49 3.33 NS NS NS 16.7 NA NS NA
PCB 44 1.37 NA, NS NA 9.51 NA NS NA
PCB 66 411 NA NS NA 19.6 NA NS NA
PCB 101 2.54 6.73 451 93 9.97 17.8 5.84 a0
PCB 87 0.86 NA NS NA ER R NA, NS NA
PCB 118 162 MNA NS NA 7.68 NA NS NA
PCB 184 024 U NA NS NA 047 U NA NS NA
PCB 153 1.26 an 2.64 78 4.43 876 517 84
PCB 105 0.63 NA NS NA 2.85 NA NS NA
PCB 138 1.02 2.75 2.04 85 .68 7.29 3.99 a0
PCB 187 1.18 NA NS NA 025U NA NS NA
PCB 183 024 U NA NS NA, 0.54 NA NS NA,
PCB 128 0.27 NA NS NA 0.90 NA NS NA
PCB 180 0.40 NA NS NA 125 NA NS NA
PCB 170 017 U NA NS NA 033 U NA NS NA
PCB 195 010 U NA NS NA 020U NA NS NA,
PCB 206 0.24 NA NS NA 0.41 NA NS NA
PCB 209 0.1 NA NS NA 029 NA NS NA

Surrogate Recoveries {%)

PCB 103 (SIS} 65 65 NA NA, 81 77 NA NA
PCB 198 (SIS} 63 68 NA NA 59 59 NA NA
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TABLE F.7. (contd)

Matrix Spike Results

COMP SB-A COMP PC
Treatment COMP SB-A M5 COMP PC MS
Replicate 3 3 1 1
Batch 3 3 7 7
Wet wit 10.06 10.32 Amount  Percent 20.84 20.18 Amount  Percent
Units ng/g ng/g Spiked Recovery ng/g ng/g Spiked Recovery
Heptachlor 037 U 435 485 a0 D18 U 2.41 2.50 06
Aldrin 1.45 5.18 485 77 0.90 2.96 250 82
Heptachlor Epaxide 026U 3.97 4.85 B2 0.13 U 258 2.50 103
2,4'-DDE 052 U NA NS NA 0.25 U NA NS NA
Endosulfan | 0.36 U 362 4.85 75 0.17 U 2.11 2.50 84
a-Chlordane 0.75 NA NS NA 3.09 NA NS NA
Trans Nonachlor 029U NA NS NA 0.52 NA NS NA
4,4-DDE 4.00 7.91 485 81 4.47 7.19 2.50 109
Dieldrin 1.50 4.84 4.85 69 2.94 583 2.50 116
2,4'-DDD 0.55 NA NS NA 4.01 NA NS NA
2.4.DOT 035U NA NS NA 017 U NA NS NA
4.4-DDD 222 7.25 4.85 104 8.51 133 250 192 @
Endosulfan Il 036 U 3.77 485 78 017 U 272 2.50 109
4.4-DDT 212 7.55 485 112 015 U 3.22 2.50 129
Endosulfan Sulfate 0.36 U 4.57 4.85 94 0.17 U 3.04 2.50 122 ®
PCBS8 1.54 NA NS NA 0.39 U NA NS NA
PCB 18 1.63 NA NS NA 0.66 NA NS NA
PCB 28 3.31 9.60 6.18 102 0.99 4.93 3.19 124 ©
PCB 52 3.35 148 129 89 4.18 109 665 101
PCB 49 263 NA NS NA 1.33 NA NS NA
PCB 44 0.84 NA NS NA 0.35 NA NS NA
PCB 66 4.44 NA NS NA 009U NA NS NA
PCB 101 334 11.8 8.75 97 590 11.0 4.51 113
PCB 87 1.12 NA NS NA 257 NA NS NA
PCB 118 1.71 NA NS NA 367 NA NS NA
PCB 184 047 U NA NS NA 0.23 U NA NS NA
PCB 153 1.61 495 5.12 85 1.90 421 2.64 B8
PCB 105 0.57 NA NS NA 1.48 NA NS NA
PCB 138 1.30 493 395 92 2.42 4863 2.04 108
PCB 187 0.37 NA NS NA 0.49 NA NS NA
PCB 183 047 U NA NS NA 023 U NA NS NA
PCB 128 031U NA NS NA 0.48 NA NS NA
PCB 180 0.94 NA NS NA 0.57 NA NS NA
PCB 170 0.63 NA NS NA 0.30 NA NS NA
PCB 195 020U NA NS NA 0.10 U NA NS NA
PCB 208 022U NA NS NA .11 NA NS NA
PCB 209 0.19 U NA NS NA 137 NA NS NA
Surrogate Recoveries (%)
PCB 103 {31S) 86 82 NA NA 77 B2 NA NA
PCB 198 (SIS) 154 @ 147 NA NA 72 &7 NA NA
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TABLE F.7. (contd)
Analytical Replicate Results

DUP TRIP DUP TRIP
Treatment COMPEC-B COMPEC-B COMPEC-B Control-SB  Control-SB Control-SB
Replicate 5 5 5 5 5 5
Batch 1 1 1 2 2 2
Wet Wi 10.04 10.02 10.11 10.16 10 10 NA
Units ng/y nglg ng/g RSD% ng/g ng/g ng/g RSD%

Heptachlor 037U 037 U 037U NA 03U 037U 036 U NA
Aldrin 1.15 1.23 i.21 3 025U 025U p2su NA
Heptachler Epcxide 027 U 027 U 026 U NA 026U 026U g2 U NA
2,4-DBE 052U 052U 052U NA 051U 052U 051U NA
Endosulfan | 036 U 03 U 0386 U NA 035U 036U 025U NA
a-Chlordane 2,58 2.98 2.92 8 0180 019U 019U NA
Trans Nonachlor 0.75 1.06 1.01 18 028U 020U 0.28 U NA,
4 4'-DDE 3.65 3.82 391 3 0.54 037U 036U NA
Cieldrin 1.77 1.85 1.92 5 101U 102U 1.00 U NA
24'-DED 162 1.50 1.59 4 050U 050U 049U NA
2,4'-B0T 0.3 U 036 U 035U NA 03U 035U 035U NA
4.4'-DCD 5.35 5.63 5.96 5 051U 052U 05t U NA
Endosulfan li 03U 036 U 03B U NA 035U 036U 035U NA
4.4-DDT 1.86 2.54 315 26 0.91 030 Uy 0.34 NA
Endosulfan Sulfate 03U 036U 036 U NA 035U 036U 035U NA
PCBB 0Bz U 082 U 082U NA gp1u oB1U 080U NA
PCB 18 6.73 6.77 6.82 1 084U 085U 083U NA
PCB 28 7.35 7.93 7.85 4 0400 040U 040 U NA
PCH 52 7.26 7.29 7.44 1 o700 o071 U o695 U NA
PCB 49 478 489 4.99 2 046U 047U 046 U NA
PCB 44 2,17 2.65 2.54 10 032U 033U 03z u NA,
PCB 66 6.75 7.12 7.26 4 019U 019U 018U NA,
PCB 101 3.35 3.42 373 6 029U 029U oz28 U NA
PCB 87 1.23 1.35 1.41 7 031U 032U oMy NA
PCB 118 2,48 2.49 270 5 058U 058U 057 U NA
PCB 184 047 U 047 U 047 U NA 0460 047UV 046 U NA
PCB 153 1.38 1.39 1.46 3 024U 024U 024U NA
PCB 105 0.93 0.87 1.03 5 022U 022U oz21 U NA
PCB 138 1.19 1.23 1.3 5 0s7T L 057UV 056 U NA
PCB 187 3.47 N 341 6 02510 025U 024U NA
PCB 183 047U 047 U 047 U NA D460 047U 046 U NA
PCB 128 0.33 031U 0.34 NA o330l o31U c3cu NA
PCB 180 0.68 0.65 0.62 5 0BU 037U 0cas U NA
PCB 170 033U 033U 033U NA 033U 045 03z u NA
PCB 195 020U 020U 020U NA 0200 o020U 019U NA
PCB 206 023U 023U 023U NA 02210 022U 022 U NA
PCB 209 019 U 019 U 019 U NA 019l 049U ot U NA
Surrogate Recoveries (%)
PCB 103 {S1S) 67 80 74 NA B2 76 75 NA
PCB 1928 (818} 54 74 62 NA 61 57 58 NA
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Analytical Replicate Results

TABLE F.7. (contd}

DuUpP TRIP DUpP TRIP
Treatment C-5B C-SB C-5B COMPPC COMPPC COMPPC

Replicate 1 1 1 5 5 5

Batch 3 3 3 7 7 7

Wet Wit 10.22 10.18 10.08 NA 16.10 16.99 17.88

Units ng’g ngig nglg RSD% nalq ng/g ng/g RSD%
Heptachlar 036U 036U 037U NA 023U 022U 021U NA
Aldrin 025U 025U 025U NA 1.14 1.12 1.05 4
Heptachlor Epoxide 026U 026 U 026U NA, 016 U 016 015U NA
2,4-DDE 051 U 051U 052U NA 032U 031U 023 U NA
Endosulfan | 035U 035U 036 U NA 022U 021U Q20U NA
a-Chiordane 015 U 019 U 019U NA 3.54 3.06 278 12
Trans Nonachlor 028 U 028 U 029 U NA 0.61 0.39 0.32 34
4.4'-DDE 0.81 037 U 037 U NA 586 5.28 4.61 10
Dieldrin 101U 1.01 U 102U NA .96 3.79 .43 7
2.4'-DDD 050 U 050U 050U NA 545 475 4.45 11
2.4-DDT 03U 035U 035U NA n22Uu 021U 020U NA
4.4'-DDD 051 U o1 U 052U NA 1.4 10.6 9.14 11
Endosulfan I 035U 035U 036 U NA Q22U 021U 020U NA
4.4'-DDT 030U Q30U 030 u NA g9 U 018U 017 U NA
Endosulfan Sulfate 035U 035U 03B U NA 022U 021U 020U NA
PCBR 0.82 1.26 0.94 23 051U 048 U 046 U NA
PCB 18 084 U o84 u pgs U NA 053U 0.90 048 U NA
PCB 28 040 U 040U 040U NA 133 1.7 1.03 13
PCB 52 070 U 070 U 071U NA 527 4.90 4.38 9
PCB 49 D46 U 046 U 047 U NA, 1.83 1.58 141 13
PCB 44 03z u 032U 033U NA 0.50 019U 018 U NA
PCB 68 018 U 0.30 0.32 NA 012 U 011U 011U NA
PCB 101 023 U 029U 029U NA 7.32 6.83 6.12 9
PCD 87 031U 031U 032U NA 3.21 3.00 2,64 10
PCB 118 058 U 058 U 058U NA 4.56 4.02 3.83 9
PCB 184 046 U 046 U 047 U NA 029U 028U 028 U NA
PCB 153 0.24 U 024 U 024 U NA 253 2.19 2.04 1
PCB 105 022U 0zzu 022U NA 211 1.72 1.60 15
PCB 138 057 U 0.57 U 057 U NA 3.19 282 259 11
PCB 187 0.25 U 025U 025U NA 0.63 0.50 0.51 13
PCB 183 046 U 046 U 047 U NA 0.3 028U 026 U NA
PCB 128 030U 030U 031U NA 0.73 0.59 0.56 14
PCB 180 036 UL 036 U 037U NA 0.76 0.73 0.64 9
PCB 170 033 L 0.34 033U NA 0.39 0.36 0.34 7
PCB 195 020U 0.20U g20U NA 01z U o1zU 011U NA
PCB 206 022U 022U 022U NA 018 018 015 10
PCB 208 019 U 019U 019U NA p1zU o1 u 011U NA
Surrogate Recoveries {%)

PCB 103 {S!8) 89 79 88 NA, 95 85 86 NA
PCB 198 {SI8) 144 125 141 NA, a3 82 75 NA

{a) U Undetected at or above given concentration.

(b} NA Not appiicable.
{c) NS Not spiked.

{d) Qutside quality contral range (30-150%) for SIS.
{e) Outside quality control criteria (50-120%) for matrix spike recovery.
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TABLE F.8. Polynuclear Aromatic Hydrocarbons {PAH) and 1,4-Dichlorobenzene (Wet Weight)
in Tissue of M. nasuia

DupP
Treatment COMP PC COMPPC COMPPC COMPPC COMPPC COMPPC
Replicate 1 2 3 4 5-1 5-2
Batch 7 7 7 7 7 7
Units ng/g ng'g ng/g ng/g ng/g ng/g
Percent Dry Weight 12.91% 13.51% 13.89% 14.98% 13.68% 13.68%
1,4-Dichlorobenzene 1.79 U® 1.86 U 1.86 U 1.86 U 231U 2.20 U
Naphthalene 3.19® 416 298 ® 3.67 4.65 468
Acenaphthylene 070 U 0.77 073U 073 U 0.93® 0.86 U
Acenaphthene 14.3 219 224 11.4 202 168.4
Fluorene 512 ® 6.39 © 6.66 © 5.31® 6.90 6.56
Phenanthrene 23.9 N3 38.3 235 34.0 30.5
Anthracene 27.2 372 47 1 291 36.7 34.0
Fluoranthene 495 661 779 561 627 587
Pyrene 364 494 574 422 453 425
Benzo{a)anthracens B80.6 109 119 85.3 106 96.8
Chrysene 96.0 125 138 104 122 112
Benzo{b)fluoranthene 69.4 69.4 94.7 715 69.3 811
Benzo{k)fluoranthene 1.60 U 17.7 1.67 U 1.67 U 17.6 197 U
Benzo(a)pyrene 25.6 32.5 341 26.1 32.8 30.5
indeno{123-cd)pyrene 9.45 1.3 12.0 9.33 12.2 11.4
Dibenzo(a,h)anthracene 2.97 3.35 3.64 2499 3.88 3.64
Benzo{g.h,i)perylene 9.36 11.1 11.86 9.55 12.1 1.4
Surrogate Internal ndards (%
d4 1,4-Dichlorobenzene 49 58 45 53 62 68
d8 Naphthalene 63 69 60 67 74 80
d10 Acenaphthene 73 79 76 79 88 9
d12 Chrysene 79 87 81 83 95 94
d14 Dibenzo(a,h.i)anthracene 96 107 100 101 118 114
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TABLE F.8. {contd}

TARIP
Treatment COMP PC R-MUD R-MUD R-MUD R-MUD R-MUD
Replicate 5-3 1 2 3 4 5
Batch 7 2 3 2 3 2
Units ng/y ng/y ng/g ng/g ng/g ng/g
Percent Dry Weight 13.68% 14.08% 18.71% 13.02% 11.83% 20.96%
1,4-Dichlorobenzene 209U 1.86 U 1.86 U 1.86 U 1,86 U 1.71 U
Naphthalene 4.39 1.86 U 1.86 U 1.86 U 1.86 U 1.87 ®
Acenaphthylene 0.82 © 0.72 U 0.72 U 072U 072 U 0.67 U
Acenaphthene 17.5 1.30U 1.30 U 1.30 U 1.30 U 1.20 U
Fluorene 599 1.24 U 1.24 U 124 U 124 U 1.14 U
Phenanthrene 28.1 2.56 U 2.56 U 256U 2.56 U 2.35 U
Anthracene 30.8 224U 224 U 224U 224U 206 U
Fluoranthene 533 536 U 5.36 U 5.36 U 536U 494 U
Pyrene 383 457 U 457 U 4,57 U 4.57 U 420 U
Benzo(a)anthracene 85.5 2.16 "B 238 ®g 273%B  234%3 220%B
Chrysene 99.5 227 U 227U 227 U 227 U 208 U
Benzo(b)fluoranthene 57.6 2.98 ® 325" 4149 295%8 354
Benzo{k)fluoranthene 13.7 2.05 ® 212 1.67 U 217 ® 1.96
Benzo{a)pyrene 26.6 149 U 1.49 U 1.54 ® 162 ™ 1.41
indeno(123-cd)pyrene 10.1 176 U 1.76 U 1.76 U 176 U 1.62 U
Dibenzo(a,h)anthracene 3.25 1.26 U 1.26 U 1.26 U 1.26 U 1.16 U
Benzo(g.h,i}perylene 10.0 1.40 U 1.40U 1.46 © 1.40 U 1.41 ™
Surrogate Internal Standards (%)
d4 1,4-Dichlorobenzene 50 58 51 55 43 60
d8 Naphthalene 63 66 60 65 51 71
d10 Acenaphthene 79 68 63 70 56 73
d12 Chrysene 83 73 61 72 61 73
d14 Dibenzofa,h,janthracene 102 a8 70 B6 71 86
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TABLE F.8. (contd)

Treatment R-CLIS R-CLIS R-CLIS R-CLIS R-CLIS
Replicate 1 2 3 4 5
Batch 1 1 1 1 1
Units ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 15.08% 14,45% 14.15% 14.06% 14.57%
1,4-Dichlorobenzene 1.86 U 1.86 U 1.86 U 1.86 U 1.86 U
Naphthalene 1.86 U 1.86 U 1.86 U 1.86 U 1.86 U
Acenaphthylene 1.19®  0955®  0877® 0845® 1.08 ®
Acanaphthene 1.30U 1.30 U 1.30 L 1.30 L 1.30 L
Fluorene 1.24 U 124 U 1.24 U 124 U 124 U
Phenanthrene 3.32 4.53 256 U 3.66 3.67
Anthracene 313 @ 3.28 2.83 © 3.05 ® 2,95
Fluoranthene 9.13 11.2 7.20 9.82 8.54
Pyrene 10.4 14.2 9.46 12.2 118
Benzo(a)anthracene 566 B 593 B 425 B 552 B 478 B
Chrysene 5.50 5.92 3.87 5.75 4,91
Benzo(b)fluoranthene 13.2 14.6 11.0 14.0 13.3
Benzo(k)ffuoranthene 5.91 5.91 497 5.94 5.49
Benzo{a)pyrene 6.41 6.96 4.88 6.48 517
Indeno{123-cd)pyrene 4.28 4.77 4.00 4.32 4.55
Dibenzo(a,h}anthracene 1.26 U 1.27 1.26 U 126 U 1.26 U
Benzo(g.h.hperylene 4.39 497 3.88 4.35 4,49
Surrogate Internal Standards {%
d4 1,4-Dichlorobenzene 53 53 58 58 29 @
da Naphthalene 65 65 71 72 36
d10 Acenaphthene 65 66 71 73 41
d12 Chrysene 76 75 81 80 51
d14 Dibenzo{g, h,iJanthracene g2 92 101 103 63
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TABLE F.8. (contd)

pupP TRIP
Treatment C-SB C-SB C-SB C-SB C-SB C-SB
Replicate 1-1 1-2 1-3 2 3 4
Batch 3 3 3 2 3 2
Units ng/g ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 12.86% 12.86% 12.86% 12.45% 13.90% 13.16%
1,4-Dichlorobenzene 365U 365U 369U 1.866 U 1.86 U 1.86 U
Naphthalene 365U 365U " 368U 186 U 1.86 U 1.86 U
Acenaphthylene 1.42 U 1.42 U 1.44 U 072U 072U 072U
Acenaphthene 256 U 256U 258U 1.30 U 130U 1.30U
Fluorene 242 U 242U 245 U 1.24 U 1.24 U 1.24 U
Phenanthrene 502U 502U 507U 2.56 U 2.56 U 256 U
Anthracene 439 U 433 U 443U 2.24 U 274 % 2.24 U
Fluoranthene 105U 05U 106 U 536 U 576 5.82
Pyrene 895U 895U g5 U 457 U 457U 457 U
Benzo(a)anthracene 454"  495*B 465 "B 252 g 25708  246®B
Chrysene 4.45 U 445 U 449 U 227U 227 U 227U
Benzo(b)fluoranthene 6418 5720 6.18 ¥B 3.54 41198 4359
Benzo(k)ffuoranthene 327U 3.93 ® 331U 2.09 ™ 167U 1.67 U
Benzo{a)pyrense 292U 2983 U 296 U 149 U 149 U 149 U
Indeno(123-cd)pyrene 3.45 U 3.45 U 3.49 U 1.76 U 1.76 U 1.76 U
Dibenzo(a,h)yanthracene 247 U 247 U 250U 1.26 U 1.26 U 1.26 U
Benzo{g,h,i)perylene 275U 275U 278 U 140 U 1.40 U 1.48
Surrogate Internal Standards (%)
d4 1.,4-Dichlorobenzene 54 57 58 57 65 53
d8 Naphthalene 64 €5 71 62 74 65
d10 Acenaphthene 67 66 76 64 73 69
d12 Chrysene 80 75 87 G5 78 75
d14 Dibenzo(a,h.i}anthracene 83 77 91 76 ag a7
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TABLE F.8. (contd)

DUP TRIP M. nasuta M. nasuta M. nasuta
Treatment C-SB C-SB C-SB Background Background Background
Replicate 5-1 5-2 5-3 1 2 3
Batch 2 2 2 7 7 7
Units ng/g ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 13.21% 13.21% 13.21% 15,16% 14.86% 14.87%

1,4-Dichlorobenzene 3.65 U 369U 362U 183U 1.86 U 1.86 U
Naphthalene 3.65 U 369 U 362U 2.31 2.51 318 "™
Acenaphthylene 142 U 1.44 U 141 U 071 U 073 U 073U
Acenaphthene 256 U 258 U 253U 1.28 U 13U 13U
Fluorene 242 U 245U 2.40 U 1.21 U 2.82 ® 2.86 "
Phenanthrene 502 U 507 U 4.96 U 5.25 3.74 3.96
Anthracene 439 U 443U 434 U 219U 224U 224 U
Flucranthene 105U 106 U 10.4 U 6.49 ® 7.05® 7.42 ®
Pyrene 895U 9.05 U 8.86 U 461" 5.10 5.49
Benzo(a)anthracene 473 480 %8 453 "B 4,00® 404 ® 4.06 ™
Chrysene 4.45 U 449 U 4.40 U 222U 227U 227 U
Benzo(b)fluoranthene 5.67 581 ® 6.38 4.90 467 ® 497 ®
Benzo{k)fluoranthene 3,98 4.08 @ 3.24 U 251 2.65 © 2.62 ®
Benzo(a)pyrene 4.70 2.96 U 290U 2.85 ® 2.26 2.64 ©
Indenc(123-cd)pyrene 345U 349 U 3.42 U 331 ® 3.48 ® 3.44 @
Dibenzo(a,h)anthracene 247 U 250U 2.45 U 1.24 U 1.26 U 1.26 U
Benzo(g,h,i)perylene 275U 278 U 272 U 312® 1.4 U 1.4 U
Surrogate Internal Standards (%)
d4 1,4-Dichiorobenzene 58 59 53 1@ 45 31
d8 Naphthalene 67 67 61 18 59 44
d10 Acenaphthene 68 66 62 27 @ 76 66
d12 Chrysene 68 63 63 70 75 75
d14 Dibenzo(a,h,i}anthracene 79 71 74 88 7t 92

{a) U Undetected at or above given concentration.

{b) lon ratio out or confirmation ion not detected.

{c) B Value is < 5 times concentration in biank.

(d) Benzo{b)fluoranthene is the sum of benzo(b)fluoranthene and benzo(k)fluoranthene.
Benzo(k)fluoranthene is present but could net be quantified due to poor resolution.

(e} Outside quality control criteria {(30-150%) for SIS.
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TABLE F.9. Polynuclear Aromatic Hydrocarbons (PAH) and 1,4-Dichiorobenzene {Dry Weight)
in Tissue of M. nasuta

Treatment COMPPC COMPPC COMPPC COMPPC COMPPC COMPPC

Replicate 1 2 3 4 5-1 5-2
Batch 7 7 7 7 7 7
Units ng/g ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 12.91% 13.51% 13.89% 14.98% 13.68% 13.68%
1,4-Dichiorobenzene 13.9U® 138U 13.4 U 12.4 U 16.9 U 16.1 U
Naphthalene 247 ® 30.8 215 24.5 34.0 34.2
Acenaphthylene 5.4 U 57 ® 53U 49U 6.8 63U
Acenaphthene 111 162 161 761 148 135
Fluorene 39.7 © 47.3 ® 479" 354 ® 50.4 48,0
Phenanthrene 185 232 276 157 249 223
Anthracene 211 275 339 194 268 249
Flucranthene 3830 4890 5610 a7s50 4580 4230
Pyrene 2820 3660 4130 2820 3310 3110
Benzo{a)anthracene 624 BO07 857 569 775 708
Chrysene 744 925 994 694 892 819
Benzo{b)flueranthene 538 514 682 477 507 5933
Benzo{k)flucranthene 124 U 131 12.0U 111U 129 144 U
Benzo(a)pyrene 198 241 246 174 240 223
Indeno{123-cd)pyrene 73.2 83.6 86.4 62.3 89.2 83.3
Dibenzo(a,h)anthracene 23.0 24.8 26.2 20.0 28.4 26.6
Benzo(g,h.ijperylene 72.5 82.2 835 63.8 88.5 83.3
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TABLE F.8. (contd)

Treatment COMP PC R-MUD R-MUD R-MUD R-MUD R-MUD
Replicate 5-3 1 2 3 4 5

Baich 7 2 3 2 3 2

Units ng/g ng/g ng/g ng/g ng/g ng/y
Parcent Dry Weight 13.68% 14,08% 18.71% 13.02% 11.83% 20.96%
1,4-Dichlorobenzene 15.3 U 13.2 U 994 U 143 U 15.7 U B.16 U
Naphthalene 3z.1 132 U 994 U 143 U 157 U g.92 ™
Acenaphthylene 6.0® 51U 38U 55U 6.1 U az2u
Acenaphthene 128 923 U 695U 9.98 U 110U 573 U
Fluorene 438 881U 663U 9.52 U 105 U 5.44 U
Phenanthrene 205 8.2 U 13.7 U 19.7 U 216 U 112 U
Anthracene 225 159 U 120U 172 U 189 U 9.83 U
Fluoranthene 3900 as1u 28.6 U 4112 U 453 U 236U
Pyrene 2800 325U 244U 351U 386 U 200U
Benzo(a)anthracene 625 15.3 &)@ 12.7 ¥8 21.0 %8 19.8 ®B 10.5 B
Chrysene 727 16.1 U 121U 174 U 192U 997 U
Benzo(b)fluoranthene 421 212® 17.4 ¥R 3189 24.9 ¥ 16.9
Benzo(k)fluoranthene 100 146 © 113 ® 128U 183 ® 9.35
Benzo(a)pyrene 194 106 U 7.96 U 11.3 ® 137 @ 6.73
Indeno{123-cd)pyrene 73.8 125U 941 U tasu 149U 773U
Dibenzo(a,h)anthracene 23.8 895U 6.73 U 0.68 U 107 U 553U
Benzo(g,h,)perylene 73.1 9.94 U 7.48 U 11.2® 118U 673 @
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TABLE F.9. {contd)

Treatment R-CLIS R-CLIS R-CLIS R-CLIS R-CLIS

Replicate 1 2 a 4 5

Batch i 1 1 1 1

Units ng/g ng/g ng/g ng/g ng/g

Percent Dry Weight 15.08% 14.45% 14,15% 14.06% 14.57%
1,4-Dichlorobenzene 123U 128U 131U 13.2 U 128 U
Naphthalene 1230 1280 13.1 U 132 U 128U
Acenaphthylene 7.89 ® 6.61® .20 © 6.01 7.41®
Acenaphthene 8.62 U 9.00 U 918 U 9.25 U 8.92 U
Fluorene g2 u gs8 U 876 U gg2 U B.51 U

Phenanthrene 22.0 31.3 8.1y 26.0 25.2
Anthracene 20.8 22,7 20.0 @ 217 @ 20.2 ®

Fluoranthene 60.5 77.5 50.9 69.8 58.6

Pyrene 69.0 98.3 66.9 86.8 81.0
Benzo(a)anthracene ars5 B 41.0 B 3008 393 B 328 B

Chrysene 36.5 41.0 27.3 40.9 33.7

Benzo(b)fluoranthene 87.5 101 77.7 99.6 9.3

Benzo(k)fluoranthene 39.2 40.9 351 422 37.7

Benzo{a)pyrene 42.5 48.2 34.5 46.1 35.5

Indeno(123-cdipyrens 28.4 33.0 28.3 307 31.2
Dibenzo(a,h)anthracene a3 U 8.79 aoou 895 U 8.65 U

Benzo{g.h,i)perylene 28.1 344 27.4 30.9 ao.s
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TABLE F.9. (contd}

Treatment Control-SB  Control-SB Control-SB Control-5B Control-SB  Control-SB

Replicate 1-1 1-2 1-3 2 3 4
Batch 3 3 3 2 3 2
Units ng/g na/g ng/g ng/g ng/g ng/g
Percent Dry Weight 12.86% 12.86% 12.86% 12.45% 13.90% 13.16%
1,4-Dichlorobenzene 2841 284 U 28.7 U 149 U 134 U 4.1 U
Naphthalene 284U 284U 287U 149 U 134 U 141U
Acenaphthylene 110U 110U 112U 578 U 518 U 5.47 U
Acenaphthene 199 U 199 U 201U 104 U 935U 9.88 U
Fluorene 188 U 88U 19.1 U 9.96 U aaz v 9.42 U
Phenanthrene Qo 39.0U 394 U 206 U 184 U 195 U
Anthracene 341U 341U 344U 18.0 U 19.7 {b) 17.0U
Fluoranthene gie U 1.6 U 824U 431 U 41.4 45.0
Pyrene 69.6 U 69.6 U 70.4 U 3B.7 U 329U 347U
Benzo(a)anthracene 353 °g 38.5 ®g 36.2 "B 20.2 ®g 18.5 B 18.7 ©B
Chrysene 346U 346 U 349U 18.2 U 16.3 U 17.2 U
Benzo(b)fluoranthene 49.8 ®B 44,5 g 48.1 ®8 28.4 29.6 B 3319
Benzo{k)fluoranthene 254U 30.6 {(b) 257 U 16.8 (b) 120 U 127 U
Benzo{a)pyrene 227U 228U 23.0U 120U 10.7 U 11.3 U
Indeno{123-cd)pyrene 26.8 U 26.8 U 271U 14.1 U 127 U 134 U
Dibenzo(a,h)anthracene 19.2 U 192U 19.4 U 10.1 U 9.06 U 957 U
Benzo(g,h,i)perylene 214U 214U 2t6 U 11.2U 101 U 11.2
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TABLE F.9. (contd)

M. nasuta M. nasuta M. nasuta

Treatment Control-SBE  Control-SB Control-SB  Background Background Background
Replicate 51 5-2 5-3 1 2 3
Batch 2 2 2 7 7 7

Units ng/g ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 13.21% 13.21% 13.21% 15.16% 14.86% 14.87%
1,4-Dichlorobenzene 27.6 U 279U 274 U 121U 125U 125U
Naphthalene 276 U 279U 274 U 15.2 16.9 21.4©
Acenaphthylene 107U 109 U 107 U 4,66 U 491U 491U
Acenaphthene 19.4 U 195U 19.2 U g44 U 875 U B74 U
Fluorene 183U 185 U 182U 798 U 19.0 © 192 ®

Phenanthrene as.o0u B4 U 375U 4.6 25.2 26.6
Anthracene a2y 335U 329U 144 U 151U 15,1 U
Fluoranthene 795 U 80.2 U 78.7 U 4280 474 ™ 499 @

Pyrene 678U 685 U 67.1U 304 "™ 34.3 36.9
Benzo(a)anthracene as.8 36.3 B 34.3 %8 26.4 © 272 ® 273 ®
Chrysene a7 U 34.0 U 333U 146 U 153 U 153 U
Benzo(b)fluoranthene 429 440® 48.3 32.3 31.4 ™ 33.4
Benzo(k)fluoranthene 30.1 309 @ 245U 16.6 ® 178 ® 17.6 @
Benzo{a)pyrene 356 224 U 220U 188 ® 152 ® 17.8 @
indeno(123-cd)pyrene 261U 26.4 U 259 U 218" 23.4 ™ 231 ®
Dibenzo(a,hyanthracene 187 U 189 U 18.5 U 8.18 U 848 U g47 U
Benzo(g,h.i)perytene 208 U 210U 20.6 U 206 ® 94U 9.41 U

{a) U Undetected at or above given concentration.

(b) lon ratio out or confirmation icn not detected.

(c) B Value is < 5 times concentration in blank.

(d) Benzo(b)fluoranthene is the sum of benzo(b)flucranthene and benzo{k)fluoranthene.
Benzo(K)flucranthene is present but could not be quantified due to poor resolulion.
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TABLE F.10. Quality Control Summary for Polynuclear Aromatic Hydrocarbons (PAHs)
and 1,4-Dichlorobenzene in Tissue of M. nasuta (Wet Weight)

Matrix Spike Results

Matrix Spike

Treatment COMP PC  COMP PC(MS)
Replicate 1 1
Batch 7 7 Amount
Wet Weight 20.84 20.18 Spiked Percent
Units ng/g ng/g ng/g Recovery

1,4-Dichlorobenzene 1.79 U® 22.3 24.8 90
Naphthalene 3.19 @ 30.6 24.8 111
Acenaphthylene 0.70 U 26.0 24.8 105
Acenaphthene 14.3 44 1 24.8 120
Fluorene 512® 325 24.8 110
Phenanthrene 239 54.5 24.8 123 @
Anthracene 27.2 62.2 248 141 ©
Fluoranthene 495 555 24.8 242 ©
Pyrene 364 414 24.8 202 @
Benzo(a)anthracene 80.6 118 248 159 ©@
Chrysene 96.0 128 24.8 129 ©
Benzo(bfluoranthene 69.4 83.3 24.8 56
Benzo(k)fluoranthene 160 U 47.1 24.8 190 ©
Benzo(a)pyrene 256 55.7 248 121
Indenc{123-cd)pyrene 9.45 34.9 24.8 103
Dibenzo(a,h)anthracene 2.97 30.9 24.8 113
Benzo(g,h,i)perylene 9.36 335 24.8 97
Surrogate [ntemal Standards (%)
d4 1,4-Dichiorobenzene 49 57 NA® NA
d8 Naphthalene 63 67 NA NA
d10 Acenaphthene 73 74 NA NA
d12 Chrysene 79 76 NA NA
d14 Dibenzo(a,h,i}anthracene 06 93 NA NA

F.33



Matrix Spike Resulis

TABLE F.10. {contd}

Matrix Spike

Treatment COMP HU-A COMP HU-A(MS)
Replicate 1 1
Batch 1 1 Amount
Wet Weight 2012 20.12 Spiked Percent
Units ng/g ng/g ng/g Recovery

1,4-Dichlorobenzene 1.86 U 371 37.8 a8
Naphthalene 3.34 258 248 90
Acenaphthylene 220™ 24.4 24.9 89
Acenaphthene 7.45 31.8 249 g8
Fluorene 8.07 31.9 249 96
Phenanthrene 80.2 112 24.9 92
Anthracene 428 68.2 24.9 102
Fluoranthene 232 251 249 76
Pyrene 278 291 24.9 52
Benzo{a)anthracene 144 167 249 92
Chrysene 155 173 249 72
Benzo(b)flucrantheneg 86.6 110 249 94
Benzo(k)fluoranthene 241 498 249 103
Benzo(alpyrene 69.7 941 249 98
Indeno(123-cd)pyrene 13.9 342 249 B2
Dibenzo(a,h}anthracene 422 255 249 a5
Benzo(g.h,i)perylene 14.4 43 249 82
Sumogate Intemal Standards (%)

d4 1,4-Dichlorobenzene 43 53 NA NA
d8 Naphthalene 53 65 NA NA
d10 Acenaphthene 62 69 NA NA
d12 Chrysene 76 84 NA NA
a14 Dibenzo(a,h.i)anthracene 84 85 NA NA
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Analytical Replicate Resulis

TABLE F.10. (contd)

Dup Trip
Treatment COMP PC COMP PC COMP PC
Replicate 51 5-2 5-3
Batch 7 7 7
Wet Weight 16.10 16.99 17.88
Units ng/g ng/g nglg RSD%
1,4-Dichlorobenzene 231 U 220U 209U NA
Naphthalene 465 468 4.39 3
Acenaphthylene 0.93® 0.86 U 082® NA
Acenaphthene 20.2 18.4 17.5 7
Flucrene 6.90 6.56 5.89 7
Phenanthrene 34.0 30.5 281 10
Anthracene 6.7 34.0 308 9
Fluoranthene 627 587 533 8
Pyrene 453 425 383 8
Benzo{a)anthracene 106 96.8 85.5 14
Chrysene 122 112 99.5 10
Benzo{b)fluoranthene 69.3 81.1 57.6 17
Benzo{k)fluoranthene 176 197 U 13.7 NA
Benzo{a)pyrene 328 30.5 26.6 10
Indeno(123-cd)pyrene 12.2 11.4 10.1 9
Dibenzo(a,h)anthracene J.88 3.64 3.25 9
Benzo(g,h,i)perylene 121 114 10.0 10
Surrcgate Internal Standards (%}
d4 1 4-Dichlorobenzene 62 68 50 NA
dB8 Naphthalene 74 80 63 NA
d10 Acenaphthene 88 91 79 NA
d12 Chrysene a5 94 83 NA
d14 Dibenzo(a,h,iyanthracene 118 114 102 NA
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Analytical Replicate Results

TABLE F.10. (contd)

Dup Trip
Treatment COMPEC-B COMPEC-B COMPEC-B
Replicate 5-1 58-2 5-3
1 1 1
Wet Weight 10.04 10.02 10.11
ng/g ng/g ng/g RSD%
1,4-Dichlorobenzene 373UV 373 u 73U NA
Naphthalene 5.99 4.80 5.64 11
Acenaphthylene 326 ® 3.21® 3.24 ® 1
Acenaphthene 40.0 415 41.8 2
Flucrene 258 26.2 259 1
Phenanthrene 210 213 213 1
Anthracene 103 106 106 2
Fluoranthene 453 454 475 2
Pyrene 466 476 484 2
Benzo(a)anthracene 183 188 190 2
Chrysene 226 233 234 2
Benzo(b)fluoranthene 139 138 146 3
Benzo(k}fluoranthene N7 341 27 4
Benzo(a)pyrene 88.9 91.4 94.4 3
Indena(123-cd)pyrene 222 223 229 2
Dibenzo(a,h)anthracene 4.77 5.06 517 4
Benzo(g.h,i)perylene 241 244 25.0 2
Surrogate [nternal Standards {%)
d4 1,4-Dichlorobenzene 44 52 53 NA
d8 Naphthalene 54 65 64 NA
d10 Acenaphthene 58 74 70 NA
d12 Chrysene 69 89 78 NA
d14 Dibenzo(a,h,i)anthracene 79 102 89 NA
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TABLE F.10. (contd)
Analytical Replicate Results
Dup Trip
Treatment C-SB C-5B C-5B
Replicate 5-1 5-2 5-3
2 2 2
Wet Weight 10.16 10.14 10.34
ng/y ng/g. ng/g RSD%
1,4-Dichlorobenzene agsUu Jeo U 362U NA
Naphthatene 365U 369U 3g2UuU NA
Acenaphthylene 142 U 144 U 141U NA
Acenaphthene 25 U 258U 253U NA
Fluorene 242U 245U 240U NA
Phenanthrene 502U 507U 496 U NA
Anthracene 439U 443 U 434 U NA
Fluoranthene 105 U 106 U 104 U NA
Pyrene 895U 905U B.86 U NA
Benzo(a)anthracene 473 4.80 ®g® 453%°B 3
Chrysene 445U 449 U 440U NA
Benzo{b)flucranthene 5.67 581 £.38 7
Benzo(k)fluoranthene 398 408 ® 324U  NA
Benzo(a)pyrene 4.70 296 U 290U NA
Indeno{123-cdpyrene 345U 349 U 342U NA
Dibenzo(a,h)anthracene 247 U 250U 245U NA
Benzo(g,h,i}perylene 275U 278U 272U NA
Surrogate Intemal Standards (%)
d4 1,4-Dichlorobenzene 58 59 53 NA
d8 Naphthalene 67 67 61 NA
d10 Acenaphthene 68 66 62 NA
d12 Chrysene 68 63 63 NA
d14 Dibenzo(a,h,i)anthracene 79 71 74 NA
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TABLE F.10. {contd)

Analytical Replicate Results

Dup Trip
Treatment C-5B C-5B C-5B

Replicate 141 1-2 1-3

Batch 3 3 3

Wet Weight 10.22 10.18 10.08

Units ng/g ng/g ng/g RSD%
1.4-Dichlorobenzene 365U 3gs U ERSIERE NA
Naphthatene 365U aes u 369U NA
Acenaphthylene 142 U 142 U 144 U NA
Acenaphthene 256 U 256 U 258U NA
Fluorene 242U 242 U 245U NA
Phenanthrene 502U 502U 507 U NA
Anthracene 4393 U 439 U 443U NA
Fluoranthene 105U 105U 1086 U NA
Pyrene g§.95U 895U 905U NA
Benzo(a)anthracene 454®B 4958 485®8 5
Chrysene 4.45 1 445 U 449 U NA
Benzo(b)fluoranthene 64198 5728 518®B &
Benzo(k)flucranthene 327U 3.93® 331U NA
Benzo(a)pyrene 292U 293U 296 U NA
Indeno(123-cd)pyrene 345U 345U 349U NA
Dibenzo(a,h)anthracene 247 U 247 U 250U NA
Benzo(g,h,i)perylene 2.75 U 275U 278 U NA
Surrcgate Internal Standards (%)

d4 1,4-Dichlorobenzene 54 57 59 NA
d8 Naphthalene 64 65 71 NA
d10 Acenaphthene 67 66 76 NA
di12 Chrysene 80 75 87 NA
d14 Dibenzo{a,h,i)anthracene 83 77 51 NA

(a) U Undetected at or above given concentration.

{b) Ion ratio out or confirmation ion not detected.

{(c) Qutside quality control range (50-120%) for matrix spike recovery.
{d) NA Not applicable.

(e) B Value is less than 5 times concentration in associated blank.
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TABLE F.11. Lipids in Tissue of M. nasuta

% Lipids % Lipids
Sediment Treatment Replicate Sample Weight % Dry Weight  (wet weight) _ (dry weight}

Macoma Background 1 5.18 15.16 0.58 3.83
Macoma Background 2 5.07 14.86 0.59 3.97
Macoma Background 3 5.04 14.87 0.60 4.03
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Appendix G

Nereis virens Tissue Chemical Analyses and
Quality Assurance/Quality Control Data,
Port Chester Project



PROGRAM:
PARAMETER:

LABORATORY:

MATRIX:

QA/QC SUMMARY

New York/New Jersey Federal Projects-2

Metals

Battelle/Marine Sciences Laboratory, Sequim, Washington

Wom and Clam Tissue

QA/QC DATA QUALITY OBJECTIVES

Reference Range of SRM Relative Detection
Method Recovery Accuracy Precision Limit {(ug/g dry wt)

Arsenic ICP/MS 75-125% <20% <20% 1.0
Cadmium ICP/MS 75-125% <20% <20% 0.1
Chromium ICP/MS 75-125% <20% <20% 0.2
Copper ICP/MS 75-125% <20% <20% 1.0
Lead ICP/MS 75-125% <20% <20% 0.1
Mercury CVAA 75-125% <20% <20% 0.02
Nickel ICP/MS 75-125% <20% <20% 0.1
Silver ICP/MS 75-125% <20% <£20% 0.1
Zinc ICP/MS 75-125% <20% <20% 1.0
METHOD A total of nine (3} metals was analyzed for the New York Federal

HOLDING TIMES

Projects-2 Pr%ram: silver {Ag), arsenic (As), cadmium (Cd), chromium
{(Cr), copper (Cu}, mercury (Hg), nickel (Ni}, lead (Pb) and zinc (Zn).
Hg was analyzed using cold-vapor atomic absorption spectroscopy
{CVAA) according to the method of Bloom and Crecelius (1883). The
remaining metals were analyzed by inductively coupled plasma mass
spectrometry (ICP/MS) following a procedure based on EPA Method
200.8 (EPA 1991).

To prepare tissue for analysis, samples were freeze-dried and
blended in a Spex mixer-mill. Approximately 5 g of mixed sample was
ground in a ceramic ball mill. For ICP/MS and CVAA analyses, 0.2- to
0.5-g aliquots of dried homogenous sample were digested using a
mixture of nitric acid and hydrogen peroxide following EPA Method
200.3 (EPA 1991).

A total of 68 worm and 68 clam samples was received on 6/15/34 in
good condition. Samples were logged into Battelle's log-in system,
frozen to -80°C and subsequently freeze dried within approximately 7
days of sample receipt. Samples were analyzed within 180 days of
collection. Worms and clams were digested in two separate batches.
The following table summarizes the analysis dates:

Task Clams Worms
Sample Digestion 8/9/94 9/9/94
ICP-MS 9/15/94 10/6/04
CVAA-Hg 8/17-8/24/94 8/17-8/24/94
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DETECTION LIMITS

METHOD BLANKS

MATRIX SPIKES

REPLICATES

SRMs

REFERENCES

QA/QC SUMMARY METALS (continued)

Four aliquots of a background clam tissue were analyzed as four
separate replicates. The standard deviation of these results were
multiplied by 4.541 to determine a method detection limits (MDL).
Target detection [imits were exceeded for all metals except Ag, Cd and
Hg.

One procedural blank was analyzed per 20 samples. No metals were
detected in the blanks above the MDLs.

One sample was spiked with all metals at a frequency of 1 per 20
samples. All recoveries were within the QC fimits of 75% -125% with
the exception of Ag in one spiked worm sample and Zn in three of the
four spiked worm samples. Zn was spiked at a level near the level
found in the native samples and, in one case, Zn was spiked at a level
below that detected in the native sampie and no recovery was
calculated.

One sample was analyzed in triplicate at a frequency of 1 per 20

samples. Precision for triplicate analyses is reported by calculating the

relative standard deviation (RSD) between the replicate results. Only

the RSDs for Zn in one of the four replicated worm analyses exceeded

g;e QC limits of £20%. RSDs for the rest of the metals were within the
C limits.

Standard Reference Material (SRM), 1566a {Oyster tissue from the
National Institute of Standards and Technology, NIST), was analyzed
for all metals. Results for all metais were within £20 % of mean cetified
value with the exception of Cr and Ni. Cr values were below the
lower QC limit in two of the five SRMs analyzed with the clams and for
three of the four SRMs analyzed with the worms. The SRM certified
value for Cr (1.43 pg/g) is close to the detection limit (1.46 pg/g). Ni
was also recovered below or above the control limits in some samples.

Bloom, N. S., and E.A. Crecelius. 1983. "Determination of Mercury in Seawater at Sub-
Nanogram per Liter Levels." Mar. Chem. 14:43-59.

EPA (U.S. Environmental Protection Agency). 1991 Methods for the Determination of Metals in
Environmental Samples. EPA-600/4-91-010. Environmental Services Division, Monitoring
Management Branch, Washington D.C.



QA/QC SUMMARY

PROGRAM: New York/New Jersey Federal Projects-2
PARAMETER: Chlorinated Pesticides/PCB Congeners
LABORATORY: Battelle/Marine Sciences Laboratory, Sequim, Washington
MATRIX: Worm and Clam Tissue

QA/QC DATA QUALITY OBJECTIVES

Reference Surrogate Spike Relative Detection
Method Recovery Recovery Precision Limit
GC/ECD 30-150% 50-120% <30% 0.4 ng/g wet wt.

SAMPLE CUSTODY A total of 68 worm and 68 clam samples was received on 6/15/94 in
good condition. Samples were legged into Battelle’s log-in system and
stored frozen until extraction.

METHOD Tissues were homogenized wet using a stainless steel blade. An
aliquot of tissue sample was extracted with methylene chloride using
the roller technigue under ambient conditions following a procedure
which is based on methods used by the National Oceanic and
Atmospheric Administration for its Status and Trends Program (Krahn et
al. 1988). Samples were then cleaned using silica/alumina (5%
deactivated) chromatography foliowed by HPLC cleanup (Krahn et al.
1988). Extracts were analyzed for 15 ¢hlorinated pesticides and 22
PCB congeners using gas chromatography/electron capture detection
(GC/ECD) following a procedure based on EPA Method 8080 (EPA
1986). The column used was a J&W DB-17 and the confirmatory
column was a DB-1701, both capillary columns (30m x 0.25mm [.D.).
All detections were quantitatively contirmed on the second column.

HOLDING TIMES Samples were extracted in seven batches. All extracts were analyzed
by GC/ECD. The following summarizes the extraction and analysis
dates:

Baich Species Extraction Analysis

1 M. nasuta 7/28/94 9/9-9/12/94
2 M. nasuta 8/3/94 9/13-9/15/94
3 M. nasuta 8/17/94 9/23-9/25/94
4 N. virens 8/19/95 9/26-9/30/94
5 N. virens 8/26/94 9/8-9/11/94
6 N. virens 9/6/94 9/17-9/19/94
7 M. nasuta/N. virens 9/26/94 9/15-9/17-94
8 M. nasuta MDL study 10/10/94 10/25/94

DETECTION LIMITS  Target detection limits of 0.4 ng/g wet weight were met for all pesticides
and PCB congeners, with the exception of dieldrin, PCB 8 and PCB 18,
and for the samples that were analyzed in triplicate. These elevated
detection limits for the replicates were due to the limited amount of tissue
available resulting in smaller aliquots used for extraction. Method
detection limits (MDLs) reported were determined by multiplying the

G.ii



QA/QC SUMMARY/PCBs and PESTICIDES (continued)

METHOD BLANKS

SURROGATES

MATRIX SPIKES

REPLICATES

standard deviation of seven spiked replicates of clam tissue by the
Student's t value (99 percentile). Actual pesticide MDLs ranged from
approximately 0.1 to 1.1 ng/g wet weight and PCB congener MDLs
ranged from approximately 0.1 to 0.9 ng/g wet weight, depending on
the compound and the sample weight extracted. MDLs were reported
corrected for individual sample wet weight extracted.

Method detection limit verfication was performed by analyzing four
replicates of a spiked clam sample and multiplying the standard
deviation of the results by 3.5. All detection limits calculated in this way
were below the target detection limit of 0.4 ng/g wet weight with the
exception of 4,4’-DDD which had a DL of 0.467 ng/g.

One method blank was extracted with each extraction batch. No
pesticides or PCBs were detected in any of the method blanks.

Two compounds, PCB congeners 103 and 198, were added to all
samples prior to extraction to assess the efficiency of the analysis.
Sample surrogate recoveries were all within the QC guidelines of 30% -
150%, with the exception of one sample in Batch 3 and two samples in
Batch 4. All of these incidents involved a high recovery of PCB 198.
This was most likely due to matrix interferences with the internal
Standard octachloronaphthalene (OCN) which is used to quantify the
recovery of surrogate PCB 198. Since no sample data are corrected for
the OCN, sample results should not be affected. One sample had low
surrogate recoveries for both PCB 103 and 198. This sample was re-
extracted once due to surrogate recoveries. Since the recoveries in the
reextraction aiso exceeded control limits, the probiem was determined to
be matnix interferences and no additional extractions were performed.
Samplg- results were quantified using the surrogate intemal standard
method.

Ten out of the 15 pesticides and 5 of the 22 PCB congeners analyzed
were spiked into one sample per extraction batch. Matrix spike
recoveries were within the control limit range of 50-120% for all
Pesticides and PCBs in Batches 1, 2, 3, 6 and 7 with the exception of
PCB 138 in Batch six and three pesticides and 2 PCBs in Batch
seven. In all cases, the recoveries were high and are most likely due to
matrix interferences. Recoveries for the majority of pesticides and
PCBs in Batches four and five exceeded control fimits due to high
native levels compared with the levels spiked. In most cases, the
spiked concentrations were 2 to 10 times lower than the concentrations
detected in the samples.

One sample from each extraction batch was analyzed in triplicate.
Precision was measured by calculating the relative standard deviation
(RSD) between the replicate results. RSDs for all detectable values
were below the target precision goal of <30% in Batches 1, 2, 3, 4 and
7. The RSD for Endosulfan Sulfate in Batch 5 was high due to
comparison of very low concentrations, less than 1 ng/g in the
replicates. RSDs for two pesticides and for two PCB congeners in
Batch 6 were high due to matrix interferences associated with the first
replicate sample.



QA/QC SUMMARY/PCBs and PESTICIDES (continued)
SRMs Not applicable.

MISCELLANEOUS All pesticide and PCB congener resuits are confirned using a second
dissimilar column. RPDs between the primary and confirmation values
must be less than 75% to be considered a confirmed value.

REFERENCES

Krahn, M.M., C.A. Wigren, R.W. Pearce, L.K. Moore, R.G. Bogar, W.D. MaclLeod, Jr., S-L Chan,
and D.W. Brown. 1988. New HPLC Cleanup and Revised Extraction Procedures for Organic
Contaminants. NOAA Technical Memorandum NMFS F/NWC-153. National Oceanic and
Atmospheric Administration, National Marine Fisheries, Seattle, Washington.

EPA (U.S. Environmental Protection Agency). 1986. Test Methods for Evaluating Solid Waste:

Physical/Chemical Methods. SW-846. U.S. Document No. 955-001-00000, U.S. Environmental
Protection Agency, Washington D.C.
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QA/QC SUMMARY

PROGRAM: New York/New Jersey Federal Projects-2

PARAMETER: Polynuclear Aromatic Hydrocarbons (PAH) and 1,4-Dichlorobenzene
LABORATORY: Battelle/Marine Sciences Laboratory, Sequim, Washington
MATRIX: Clam and Worm Tissue

QA/QC DATA QUALITY OBJECTIVES

Reference MS Surrogate SRM Relative Detection
Method RBecovery Recovery  Accuracy Precision Limit {wet wt)
GC/MS/SIM - 50-120% 30-150% <30% <30% 4 ng/g

SAMPLE CUSTODY A total of 68 worm and 68 clam samples was received on 6/15/94 in
good condition. Samples were logged into Battelle’s log-in system and
stored frozen until extraction.

METHOD Tissue samples were extracted with methylene chloride using a roller
under ambient conditions following a procedure which is based on
methods used by the National Oceanic and Atmospheric Administration
for its Status and Trends Program {Krahn et al. 1988). Samples were
then cleaned using silica/alumina (5% deactivated) chromatography
followed by HPLC cleanup.

Extracts were quantified using gas chromatography/mass spectrometry
(GC/MS) in the selected ion mode (SIM) following a procedure based
on EPA Method 8270 (EPA 1986).

HOLDING TIMES Samples were extracted in seven batches. All extracts were analyzed
by GC/MS/SIM. The following summarizes the extraction and analysis
dates:

Baich Species Extraction Analysis

1 M. nasuta 7/28/94 9/9-9/12/94
2 M. nasuta 8/3/94 9/13-9/15/94
3 M. nasuta 8/17/94 9/23-9/25/94
4 N. virens 8/19/95 9/26-9/30/94
5 N. virens 8/26/94 9/8-9/11/94
6 N. virens 9/6/94 9/17-9/19/94
7 M. nasuta/N. virens 9/26/94 9/15-9/17-94
8 M. nasuta MDL study  10/10/94 10/25/94

DETECTION LIMITS  Target detection limits of 4 ng/g wet weight were met for all PAH compounds
except for flucranthene and pyrene, which had method detection limits (MDL)
between 4 and 6 ng/g wet weight. MDLs were determined by multiplying
the standard deviation of seven spiked replicates of a background clam
sample by the Student’s t value {99 percentile}). These MDLs were based
on a wet weight of 20 g of tissue sample.
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METHOD BLANKS

SURROGATES

MATRIX SPIKES

REPLICATES

SRMs

QA/QC SUMMARY/PAHSs (continued)

Aliquots of samples that were analyzed in triplicate, used for spiking, or were
re-extracted, were generally less than 20 g due to limited quantities of tissue
available. Because MDLs reported are corrected for sample weight, the
MDLs reported for these samples appear elevated and in some cases may
exceed the target detection limit.

In addition a method detection limit verification study was performed, which
consisted of analyzing four spiked aliquots of a background clam sample
received with this project. The standard deviation of the results of these
replicate analyses was multiplied by 3.5. Detection limits calculated in this
way were all less than the target detection limit of 4 ng/g wet wt.

One method blank was extracted with each extraction batch,
Benz[alanthracene was detected in blanks from all batches and
benzo{blfluoranthene was detected in the blank from Batch 3. Two method
blanks were analyzed with Batch 7 and in addition to benz[ajanthracene,
three other compounds were detected in at least one of the two blanks;
naphthalene, benzo[a]pyrene and indeno(123-cd}pyrene. All blank levels
were less than three times the target MDL of 4 ng/g wet wt. Sample values
that were less than five times the value of the method blank associated with
that sample were flagged with a “B.”

Five isotopically {abeled compounds were added prior to extraction to
assess the efficiency of the method. These were d8-naphthalene, d10-
acenaphthene, d12-chrysene, d14-dibenz[a,hjanthracene and d4-1,4
dichlorobenzene. Recoveries of all surro?ates were within the quality control
limits of 30% -150% with the exception of low recoveries for d4-1,4
dichlorobenzene in one sample from Batch 1 and Batch 4 and two samples
in Batch seven. In addition, d8-naphthalene recovery was low in two
samples in Batch seven.

One sample from each batch was spiked with all PAH compounds. Matrix
spike recoveries were generally, within QC limits of 50% -120%, with some
exceptions. The recoveries for benzo(b)- and benzo{k]fiuoranthene were
variable due to the poor resolution of these two compounds. Spike
recoveries quantified as the sum of these two ¢compounds were within QC
limits. Spike recoveries for a number of PAH compounds in Batches 4 and 7
were out of control due to high native levels, relative to the levels spiked.
Spike concentrations were from 2 to 20 times lower than native
concentrations. Recoveries for a number of compounds in Batches 4 and 6
were slightly above the upper control limit. These recoveries were all
between 120% and 140%.

One sample from each batch was extracted and analyzed in triplicate.
Precision was measured by calculating the relative standard deviation {(RSD)
between the repiicate results. All RSDs were within £30%.

Not applicable.
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QA/QC SUMMARY/PAHs (continued)

MISCELLANEOUS Some of the compounds are flagged to indicate that the ion ratio for that
compound was outside of the QC range. This is due primarily to low levels
of the compound of interest. Because the confirmation ion is present at only
a fraction of the level of the parent ion, when the native level of the
compound is low, the amount of error in the concentration measurement of the
confirmation ion goes up. The compound is actually quantified from the
parent ion only, so most likely this will not affect the quality of the data. For
sample vaiues that are relatively high (>5 times the MDL) it may be an
indication of some sort of interference.

REFERENCES

Krahn, M.M., C.A. Wigren, R.W. Pearce, L. K. Moore, R.G. Bogar, W.D. MacLeod, Jr., S-L Chan, and
D.W. Brown. 1988. New HPLC Cleanup and Revised Extraction Procedures for Organic
Contaminants. NOAA Technical Memorandum NMFS F/NWC-153. National Oceanic and Atmospheric
Administration, National Marine Fisheries, Seattle, Washington.

EPA (U.S. Environmental Protection Agency). 1986. Test Methods for Evaluating Solid Waste:

Physical/Chemical Methods. SW-846. U.S. Document No. 955-001-00000, U.S. Environmental
Protection Agency, Washington D.C.
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Table G.1. Metals in Tissue of N. virens (Wet Weight)

N. virens Metals (Lg/g wet weight)

Sediment % Dry Ag As Cd or Cu ~Hg NI Pb Zn
Treatment Replicate Batch Weight ICP/MS__ ICP/MS ICP/MS__ ICPMS _ ICP/MS _CVAF  ICP/MS ICPMS 1ICP/MS
COMP PC 1 1 14.07% 0.023 U™ 1.89 0.088 0.205 U 1.20 0.006 0.277 0.335 36.9
COMP PC 2 1 16.08% 0.027 U 1.96 0.133 0.235 U 1.72 0.0M1 0.277 0.563 10.1
COMP PC 3 1 13.88% 0023 U 1.72 0.002 0.203 U 1.29  0.004 0.480 0.344 85.9
COMP PC 4 1 15.67% 0.026 U 1.86 0.119 0.226 U 2.16 0.008 0.235 0.548 B.26
COMP PC 5 L] 1511% 0.025 U 1.81 0.079 0.220 U 1.89 0.007 0.239 0.302U 180
R-CLIS 1 1 13.70% 0023 U 1.99 0.053 0.200 U 1.51 0.012 0.180 U 0319 8.52
R-CLIS 2 1 16.08% 0.027 U 227 0.060 0.235 U 1.66 0.010 02120 0486 9.29
R-CLIS 3 1 15.15% 0025 U 1.80 0.049 0.221 U 1.35 0.008 0199 U 0333 40.6
R-CLIS 4 1 14.02% 0.023 U 2.27 0.055 0.205 U 1.37 0.011 0.222 0.331 52.6
R-CLIS 5 1 1453% 0.024 U 2.06 0.057 p212 U 1.73 0.012 0.248 0.334 202
R-MUD 1 1 13.12% 0.022 1.88 0.063 0.191 U 1.64 0.011 0173 U 0.32t 8.46
R-MUD 2 1 14.94% 0.029 2,25 0.079 0218 U 10.8 0.013 0197 U 0.647 11.6
R-MUD 3 1 15.21% 0.025 U 2.18 0.053 0.222 U 1.11 0.010 0.200U 0304 U 104
R-MUD 4 1 14.00% 0.026 2.1 0.062 0.204 U 1.58 0.011 0.184 U 0280U 8.08
R-MUD 5 1 13.24% 0.022 1.91 0.053 0.193 U 1.34 0.015 0174 U 0.207 17.7
C-NV 1 1 14.84% 0.025 U 2.37 0.056 0217 U 1.23 .01 0185 U 0297 U 7.73
C-NV 2 1 12.32% 0.020 U 1.71% 0.048 0.180 U 1.02 0.010 0.162 U 0247 U 2741
C-NV 3 1 1451% 0.024 U 2.02 0.077 0212 U 1.51 0.016 0191 U 0.315 8.20
C-NV 4 1 13.67% 0.023 U 2,16 0.062 0.159 U 1.35 0.012 0.180 U 0.325 16.4
C-NV 5 1 1491% 0.025 U 203 0.085 0.218 U 1.76 0.014 0196 U 0.416 9.87
N. virens Background 1 1 1286% 0.021 U 1.84 0.051 0.247 1.61 0.011 0.240 0257 U 975
N. virens Background 2 1 12.94% 0.021 U 2.02 0.045 0,189 U 1.24 0.016 0170U 0255 U 8.14
N. virens Background 3 1 12.05% 0.020 U 1.57 0.055 0.180 1.78 0.018 0172 0241 U 997

(a} U Undetacted at or above given concentration.
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Table G.2, Metals in Tissue of N. virens (Dry Weight)

N. virens Metals {u1g/g dry weight)
Sadiment % Dry Ag AS cd Cr Cu g i Pb - Zn
Treatment Replicate Batch Waeight ICP/MS  ICP/MS  ICPMS ICP/MS ICP/MS CVAF  ICP/MS ICP/MS  ICP/MS
COMP PC 1 1 14.07% 0.166 U™ 134 0.626 146 U 854 0.045 1.97 2.38 262
COMP PC 2 1 16.08% 0.166 U 12.2 0.828 1.46 U 107 0.071 1.72 3.50 63.0
COMP PC 3 1 1388% 0166 U 12.4 0.665 146 U 930 0.026 3.46 2.48 619
COMP PC 4 1 15.67% 0166 U 11.9 0.760 146 U 138 0.050 1.50 a.50 52.7
COMP PC 5 1 1511% 0166 U 12.0 0.523 146 U 112 0.044 1.58 200U 106
R-CLIS 1 1 13.70% 0.166 U 14.5 0.385 146 U 11.0 0.085 1.32 U 233 62.2
R-CLIS 2 1 16.08% 0.166 U 141 0.372 146 U 103 0.061 132U 3.02 57.8
R-CLIS 3 i 15.15% 0.166 U 11.9 0.324 146 U 8.88 0.050 1.32 U 2,20 268
R-CLIS 4 1 14.02% 0.166 U 16.2 0.395 146 U B9.80 0.078 1.58 2.36 375
R-CLIS 5 1 14.53% 0.166 U 14.2 0.393 146 U 118 0.082 1.71 2.30 139
R-MUD 1 1 13.12% 0.168 14.2 0.478 t46 U 125  0.086 1320 245 64.5
R-MUD 2 1 14,.94% 0.196 15.3 0.531 146 U 726 0.089 1.32 U 4.33 77.5
R-MUD 3 1 15.21% 0166 U 14.3 0.347 146 U 7.27 0.067 1.32 U 200U 683
R-MUD 4 1 14.00% 0.186 151 0.444 146 U 11.3 0.075 132U 20U 577
R-MUD 5 1 13.24% 0.166 14.4 0.397 1.46 U 10,1 0.116 1.32 U 224 134
C-NV 1 1 14.84% 0.166 U 16.0 0.3786 146 U 8286 0.074 1.32 U 200U 521
C-NV 2 1 12.32% 0.166 U 13.9 0.387 146 U 828 D.082 1.32 U 200U 220
C-NV 3 1 14.51% 0.166 U 13.9 0.530 146 U 104 0.112 1.32 U 217 56.5
C-NV 4 1 13.67% 0.166 U 15.8 0.454 146 U 5.86 0.086 1.32 U 2.38 120
C-NV 5 1 14.91% 0.166 U 13.6 0.573 146 U 118 0.097 132U 2.79 66.2
N. virens Background 1 1 12.86% 0.166 U 143 0.398 1.92 12.5 0.089 1.87 200U 758
N, virens Background 2 1 12.94% 0.166 U 15.6 0.345 146 U 958 0.120 1.32 U 200U 629
N. virens Background 3 1 12.05% 0.166 U 13.0 0.459 1.49 148 0.148 1.43 200U 827

(a) U Undetected at or above given concentration.
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TABLE G.3. Quality Control Summary for Metals in Tissue of M. virens

Sediment N, virens Matals (pg/g dry weight)

Treatment Replicate Batch Ag As Cd Cr Cu Hg Ni Pb Zn
Method Blanks

Blank-1 1 0166 U™ 333U 0081U 148U 686U Q001U 132U 200U 108U
Blank-2 1 0486U 33%U 0081U 146U 686U 00010 122U 200U fosuU
Blank-3 i 0166 0 339U 0081U 146U 686U 001U 132U 200U 108U
Blank-4 1 0166 U 339U o008B1U 146U 686U 0001U 132U 200U 108U
Matrix Soi

COMP BU 2 1 0466 U 139 0.404 146 U 10.6 0.059 1.32 U 242 69
COMP BU, MS 2 1 1.90 61.6 4.34 9.63 57.6 1.02 10.3 6.66 183
Conceniration Recovered 1.80 47.7 3.94 9.63 47.0 0.96 10.3 4.24 114.0
Amount Spiked 2.08 52.1 4.7 10.4 52.1 1.04 10.4 417 100
Percent Recovery 91% 92% 94% 93% 80% 92% Q9% 102% 114%
COMP BU 4 1 01N 14.3 0.395 146 U 8.4 0.068 132U 2.19 93.8
COMP BU, MS 4 1 2.06 63.4 4.45 10.2 57.4 1.18 10.4 6.13 153
Concentration Recoverad 1.87 49.1 4.07 10.2 49.0 1.1 10.4 4,75 59.2
Armount Spiked 2.08 52.1 4.17 10.4 52.1 1.04 10.4 417 100
Percont Recovery 90% 94% 97% 98% 94% 107% 100% 114% 59%
COMP EC-A 3 1 0178 U 147 0.476 146 U 10.2 0.059 132U 2,79 NA ©
COMP EC-A, MS k) i 0968 6.3 4,28 9.84 56.8 1.04 10.1 6.95 NA
Concentration Recovered 0.968 46.6 3.80 9.84 46.6 0.98 10.1 4.16 NA
Amount Spiked 208 52.1 4.17 10.4 52.1 1,04 10.4 4147 NS @
Percent Recovery 47% ™  go% 91% 85% 89% 942, 97% 100% NA
COMP HU-A 5 1  0473U 158  0.5313 146 U 11.0 0.077 1.32 U 2,77 98.7
COMP HU-A, MS 5 1 1.91 63.8 456 9.78 58.7 1.05 10.3 7.13 160
Conceniration Recovered 1.91 48.0 4,03 9.78 47.7 0.873 10.3 4.36 613
Amount Spiked 2.08 52.1 417 104 52.1 1.04 10.4 417 100
Percent Recovery 82% 92% 97% 94% 9% 949% 99% 106% 61% ©



TABLE G.3. {contd)

N. virens Metals {ug/g dry weight}

o

Sed Code ID Replicate Batch Ag AS Cd Cr Cu Hg Ni Pb Zn
Standard Reference Material

Certified value 1.68 14.0 4.15 1.43 66.3 0.0642 2.25 0.374 830
Range +0.15 1.2 10.38 +0.46 +43  +0.0067 10.44 0.014 57
SRM 1566a 1 1 1.62 13.2 425 1.23 63.6 0.064 213 0.369 854
SRM 1566a 2 1 1.54 12.5 4.01 1.00 58.3 0.057 3.05 0.389 778
SRM $566a 3 1 1.47 11.9 4.00 0.921 57.9 0.058 1.86 0.369 764
SRM 15662 4 1 1.51 11.9 4.01 0.948 50.4 0.061 1.85 0.383 792
Percant Difference 1 4 [ 2 14 4 0 5 1 3
Percent Difference 2 B 11 3 ap @ 12 1 K 5 6
Percant Ditference 3 13 15 4 ag © 13 10 17 1 8
Percent Diffarence 4 10 15 3 34 © 9 5 27 @® 2 5
Analytical Replicates

COMP BU, Replicate 4 4 1 0195 14.4 0.388 1459 U 830 0.065 132U 2.18 60.2
COMP BU, Replicate 2 4 1 0195 14.0 0.362 1459 U 8.34 0.074 1.32 U 2.19 59.1
COMP BU, Replicate 3 4 1 0.182 14,6 0.404 1459 U B.55 0.065 132 U 2.18 162
RSD 4% 2% 6% NA 2% 7% NA 0% 63%
COMP EC-A, Replicate 1 3 1 0166U 136 0.472 1459 U 0966 0.059 132U 2.58 156
COMP EC-A, Replicate 2 3 1 0166U 154 0.466 1459 U 108 0.061 132U 2.88 155
COMP EC-A, Replicate 3 3 1 0166U  15.1 0.491 1459 U  10.3 0.058 132U 2.90 165
RSD NA 7% 3% NA 6% 3% NA 6% 3%
COMP BU, Replicate 1 2 1 01668 U 135 0.396 1459 U 103 0.055 132 U 230 87.2
COMP BU, Replicate2 2 1 0186 U 141 0.401 145 U 108 0.064 132 U 2.43 61.8
COMP BU, Replicate 3 2 1 0166U 140 0.416 1459 U 107 0.058 132 U 2.54 58.1
RSD NA 2% 3% NA 2% 8% NA 5% 238,
COMP HU-A, Replicate 1 5 1 0166U 16.3 0.568 1.459 U 11.4 0.071 132 U 2.84 98.9
COMP HU.A, Replicate 2 5 1 01488U 157 0.490 1459 U 114 0.090 132 U 2.76 80.1
COMP HU-A, Replicate 3 5 1 0166U 155 0.536 1459 U 106 0.069 132U 2,70 197
RSD NA 3% 7% NA 4% 15% NA 3% 19%

{a) U Undetected at or above given concentration.

{b} Qutside quality control criteria (75-125%) for matrix spike recovery.
(¢} NA Not applicable.

{d) NS Not spiked.

{&) Outside quality control criteria {x 20%} for SRMs.

(N Outside quality control criteria (£20%) for RSD.



TABLE G.4. Pesticides and PCB Congeners (Wet Weight) in Tissue of N. virens

Treatment PC PC PC PC PC
Replicate 1 2 3 4 5
Batch 6 7 4 7 6
Units ng/g ng/g ng/g ng/g nyg/g
Percent Dry Weight 14.07 16.08 13.88 15.67 15.11
Heptachior 0.19 U@ 019 U 0.19 U 0.20 U 0.19 U
Aldnin 1.48 1.24 0.99 0.84 1.55
Heptachlor Epoxide 0.13U 013 U 013U 0.15 U 0.13 U
2.4'-DDE D2s U 026U 028U n29 U 0.26 U
Endosulfan 1 018 U 018U 018 U 020U 0.18U
a-Chlordane 4.10 592 289 7.22 5.60
Trans Nonachlor 2.95 2.96 261 296 4.01
4.4'-DDE .38 5.04 415 6.69 8.35
Dieldrin 11.1 8.34 5.42 9.18 9.54
2.4-00D 15.2 7.36 540 100 104
24-DDT 0.18 U 0.18 U 0.18 U 0.20 U 0.18 U
4 4'-D0D 71.0 18.4 165 276 30.7
Endosulfan 11 0.18 U 0.18 U 0.18 U 020U 018U
4,4-DDT 015U 0.15U 015U 017 U 0.5 U
Endosulfan Sulfate 3.43 018 U 018 U 0.20U 5.09
PCB 8 o411 U 041U 0.41 U 045U 041U
PCB 18 1.09 043U 043 U 0.62 1.12
PCB 28 1.38 1.01 0.39 1.12 1.39
PCB 52 11.9 717 5.68 9.52 128
PCB 49 269 1.59 0.99 207 2.87
PCB 44 1.7 1.19 0.54 1.62 1,92
PCB 68 0.09 U .09 U 009U o.igu 0.09 U
PCB 101 18.4 1.7 11.4 16.4 241
PCB 87 237 1.56 1.26 2.27 3.46
PCB 118 12.3 6.65 5.28 9.54 13.8
PCB 184 0.24 U 0.24 024 U 0.26 U 0.24 U
PCB 153 15.7 10.2 7.81 13.0 17.6
PCB 105 7.42 5.27 4.33 6.95 9.16
PCB 138 15.9 113 .39 14,5 18.4
PCB 187 4.38 3.34 2.22 3.72 5.00
PCB 183 2.64 1.73 1.78 2.02 3.89
PCB 128 3.40 015U 1.98 017 U 4.40
PCB 180 7.04 4.05 4.13 4.88 8.68
PCB 170 3.29 1.95 217 235 3.90
PCB 195 0.63 010 U 0.41 0.46 0.76
PCB 206 1.20 0.98 0.80 1.02 1.25
PCB 209 0.31 0.26 0.22 0.26 0.22
rr Hecgv
PCB 103 (SIS) 100 72 69 a1 97
PCB 198 (SIS) 79 az 115 81 74
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TABLE G.4. (contd)

Treatment R-MUD R-MUD R-MUD R-MUD R-MUD
Replicate 1 2 3 4 5
Batch 4 5 & 7 6
Units ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 13.12 14.84 15.21 14.00 13.24
Heptachlor 019 U 018U 0.19 U 013U 023U
Aldrin 013U 012U 13 U 013 U 016 U
Heptachlor Epoxide 013 U 0.13 U 013U 0i3 v 0.16 U
24-DDE 0.26 U 026 U a.26 U 0.26 U 032 U
Endosulfan | 0.18 U 0.18 U 0.18 U a18 U 022U
a-Chlordane g.10 UV .09 U a.10U 0.10U 012 U
Trans Nonachior 0.43 0.61 0.67 0.39 0.61
4 4-DDE 019 U 018 U .35 0.19U 023U
Dieldrin 0.04 on 052U 0.66 064U
2,4-DDD 025U 0.35 0.25 U 025U 03 u
2,4-DDT 018 U 018U 018U 018 U oz2zUu
4,4-DDD 1.00 0.39 026 U 0.85 032U
Endosulfan i 018U 018 U 018U 018U 022U
4,4-DOT 015 U 015U 015 U a.15 U 0.1% U
Endosulfan Sulfate 018U 018 U 018 U 018U 022U
PCB 8 041 U 040U 041 U 041 U 051U
PCB 18 043 U 042 U 043U 043U 053 U
PCB 28 020U g20U 0.20U 020U 025U
PCB 52 0.36 U 035U 0.43 036 U 0.64
PCB 48 024 U 023U 024 U Q24U 0.29 U
PCB 44 017 U 016 U Q17 U 017 U 020U
PCB 66 0.09 U 0.09 U 003U 009 U 012U
PCB 101 : 0153V 0.81 0.44 045 0.54
PCB 87 0.i16 U 0.16 U 0.23 G186 U .20 U
PCB 118 029 U 020U 029U 029 U 037U
PCB 184 024 U 023U 024U 0.24 U 0.20 U
PCB 153 1.76 2.35 2.20 2.08 1.66
PCB 105 o041 U 0.1 U 0.24 0.28 027
PCB 138 0.92 1.44 1.47 1.36 1.03
PCB 187 0.38 0.53 0.60 0.58 0.43
PCB 183 024 U 0.24 0.24 024 U 0.29 U
PCB 128 0.19 0.22 Q.20 0.20 090U
PCB 180 0.45 069 0.60 Q.56 0.59
PCB 170 017 U 0.37 0.33 0.27 0.34
PCB 195 010U 010U 0.10 U 010U a12 U
PCB 206 0.30 0.23 023 0.1 U Q.31
PCB 209 0.16 0.15 0.16 017 0.15
T R veri g
PCB 103 {815) 77 93 83 58 B84
PCB 198 (SIS) 118 82 66 57 64

G.6



TABLE G.4. (contd)

Treatment R-CLIS R-CLIS /-CLIS R-CLIS R-CLIS
Replicate 1 2 3 4 5
Batch 6 5 4 6 4
Units ng/g ng/g ngfg ng/g ng/g
Percent Dry Weight 13.70 16.08 1515 14.02 14.53
Heptachlor 015U 0.1 U 0.18U 018 U 019 U
Aldrin 1.04 0.79 0.77 0.80 0.68
Heptachlor Epoxide 0.27 013U 013U 013U 013U
2,4-DDE 026 U 026 U 026 U 0.26 U 0.26 U
Endosulian | 013 U 0.18 U 018U 018 U 018 U
a-Chiordane 010U 0.17 0.11 0.20 010U
Trans Nonachlor 0.76 0.69 0.59 0.80 023
4,4-DDE 1.25 0.70 0.60 0.44 019 U
Dieldrin 1.62 0.92 1.08 051U 0.81
2,4-DDD 3.00 1.24 0.50 0.66 025U
2,4'-D0T 018U 018U 018 U 0.18 U 0.18 U
4 4'-DDD 6.12 1.95 1.18 0.26 U 0.26 U
Endosulfan |l 018 U 0.18 U 018U 018 U 018 U
4,4-DDT 015U 015U 015U 015U 015U
Endosulfan Sulfate 018 U 018U 018 U 0.22 018U
PCB8 041 U 0.41U 040 U 0.40 U 041U
PCB 18 043U 043U 0.42 U 042U 043 U
PCB 28 0.48 0.37 0.28 020U 020U
PCB 52 5.3 1.65 0.99 0.94 036U
PCB 49 1.41 0.47 0.34 0.31 0.24U
PCE 44 0.22 0147 U 016 U 016 U 017 U
PCB 66 009U 0.09 U 009U 009U 009 U
PCB 101 8.13 3.32 1.82 1.47 0.43
PCB 87 0.75 0.16 U 0.17 0.16 U 0.16 U
PCB 118 567 2.06 0.99 0.89 020 U
PCB 184 024U 024 U 023U 023U 024 U
PCB 153 7.38 4.36 292 3.45 0.84
PCB 105 212 1.13 0.45 0.45 0.13
PCB 138 6.11 3.64 1.88 2.22 0.50
PCB 187 1.76 0.91 0.88 1.06 0.23
PCB 183 0.88 0.41 0.34 0.43 024 U
PCB 128 1.21 0.68 0.36 0.42 0.15U
PCB 180 2.39 1.20 0.95 0.92 0.41
PCB 170 1.1 0.67 0.56 0.51 0.19
PCB 195 0.10U 0.10U 0.10U 010U 010U
PCB 206 0.38 0.34 0.38 0.35 0.14
PCB 209 0.24 0.23 0.19 0.22 0.09 U
T v
PCB 103 {SIS) B9 97 52 80 89
PCB 198 (SI5) 70 75 85 65 155
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TABLE G.4. (contd)

Treatment C-NV C-NV C-NV C-NV C-Nv
Repilicate 1 2 3 4 5
Batch 6 6 7 4 4
Units ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 14.84 12.32 14.51 13.67 14.91
Heptachlor 019 U 0.19 U 031U 0.19 U 019U
Aldrin 0.13 U 013UV 021U 0.80 013U
Heptachlor Epoxide 013U 013U 022U 013U 013U
2,4-DDE 026U 026U 0.43 U 0.26 U 026 U
Endosulfan | 018U 018U Q.30 U 018U 018U
a-Chlordane 010U 0.0 U 0.26 0.10 U 010UV
Trans Nonachlor 0.61 0.60 024U 0.48 0.38
4 4'-0DDE Q.22 0.29 031U 0.47 0.19 U
Dieldrin 0.92 0.93 1.37 052U 052U
2,4-00D 0.42 0.40 3.25 1.67 0.25 U
2,4-DDT 0.18U 0.18 U 0.30 U 018U 0.18 U
44-pDD 0.71 0.83 105 521 026 U
Endosulfan | 018 U 018U 030U 0.18 U o018 U
44'-DDT 015U 015U Q.38 015U 015U
Endosultan Sulfate 018U 0.18 U 030U 018U 018U
PCB B 041 U 0.41UV 068U 041U 041U
PCB 18 043U 0.43 U 0.71 U 0.43U 043U
PCB 28 0200 020U 034U 0.20 U 020U
PCB 52 0.69 0.52 058 U 245 0.40
PCB 49 024U 024U 0.39 U 0.26 024 U
PCB 44 0.17 U 017 U 0.27 U 017 U 017 U
PCB 66 Q.08 U 008U 0.i6 U 002U 0.09 U
PCB 101 0.80 0.78 2.53 3.69 0.15 U
PCB 87 016 U 016U 026 U 016 U 0.16 U
PCB 118 047 0.45 0.95 1.95 0.47
PCB 184 024 U 0.24 U 039 U 024 U 024 U
PCB 153 2.19 2.20 4.48 3.73 1.83
PCB 105 0.34 0.33 1.02 1.09 0.28
PCB 138 1.47 1.42 3.46 3.05 1.19
PCB 187 0.64 0.62 0.88 086 0.51
PCB 183 0.28 0.25 0.41 0.44 024 U
PCB 128 0.26 0.25 0.63 0.61 0.22
PCB 180 0.71 0.72 1.19 1.44 0.57
PCB 170 0.43 0.38 0.58 0.75 0.38
PCB 195 0.10 U 0.10U 0.17 U 010U 0.10 U
PCB 206 0.29 0.27 0.29 0.41 0.21
PCB 209 0.16 0.16 0.83 0.21 012
urr Recoveries (9
PCB 103 (S1S) 83 87 81 71 41
PCB 198 (51S) 68 69 84 124 63
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TABLE G.4. (contd)

N. virens N. virens N. virens
Treatment Background Background Background
Replicate 1 2 3
Batch 7 7 7
Units ng/g ng/g ng/g
Percent Dry Weight 12.86 12.94 12.05
Heptachtor 019 U 019 U 019 U
Aldrin 0.73 013U 013 U
Heptachlor Epoxide 013U 0.13 U 0.13 U
2.4-DDE 026 U 0.26 U 0.26 U
Endosulfan 1 018 U 018 U 018 U
a-Chlordane 0.10U 010U 0.10U
Trans Nonachior 0.44 0.15 U 0.46
4,4-DDE 019 U 0.99 o019 u
Dietdrin 052U 1.01 0.65
2,.4-DDD 025U 0.25 U 0.25 U
2,4-DDT 018 U 018 U 018 U
4.4'-DDD 026 U 0.26 U 0.56
Endosulfan il DALY 018 o118 U
44'-DDT 0.18 015U 0.15 U
Endosuffan Sulfate 018 U 018 U 018 U
PCB8 041U 041U 0.41 U
PCB 18 043U D43 U 0.43 U
PCB 28 0.21 020U 0.20 U
PCB 52 036 U 036 U 0.36 U
PCB 49 024U 0.24 U 024 U
PCB 44 D17 U 017 U 017 U
PCB 66 0.73 009U 0.55
PCB 101 0.58 0.45 0.44
PCB 87 0.16 U 0.62 0.16 U
PCB 118 0.2 U 0.29 U 029 U
PCB 184 0.24 U 024 U 024 U
PCB 153 2.24 1.97 172
PCB 105 0.26 0.23 0.25
PCB 138 1.60 1.35 1.19
PCB 187 D.63 0.54 0.41
PCB 183 0.24 024 4 024 U
PCB 128 0.24 0.20 0.17
PCB 180 0.49 0.43 0.43
PCB 170 D17 U 0.21 0.19
PCB 195 Q10U 010U Q.10 U
PCB 206 011U 011U 011U
PCB 209 0.10 0.090U 009U
Surrogate Recoveries {%)
PCB 103 (31S) a6 84 75
PCB 198 (5IS8) 84 80 81

(a) U Undetected at or above given concentration.
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TABLE G.5. Pesticides and PCB Congeners (Dry Weight) in Tissue of N. virens

Treatment PC PC PC PC PC
Replicate 1 2 3 4 5
Baich 6 7 4 7 5]
Units ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 14.07 16.08 13.88 15.67 15.11
Heptachlor 135U 1.18 U 137U 128U 126 U
Aldrin 10.5 7.71 7.13 5.36 10.3
Heptachlor Epoxide 092 U 081 U 094U 0.96 U 086 U
2,4'-DDE 1.85U 1620 187U 185U 1.72 U
Endosulfan | 1.28 U 112 U 1.30 U 1.28 U 119 U0
a-Chlordane 291 36.8 208 46.1 37.1
Trans Nonachlor 21.0 18.4 18.8 18.9 26.5
44-DDE 453 33 299 42.7 55.3
Dieldrin 78.9 51.9 39.0 58.6 63.1
2,4-DDD 108 45.8 38.9 63.8 68.8
24-DDT 128 U 112U 1.30 U 128 U 119 U
4 4'-DDD 505 114 119 178 203
Endosuifan Il 1280 112U 130U 1.28 U 1.19 U
4 4'-DDT 107 U 093U 1.08 U 1.08UV Do v
Endosulfan Sulfate 24 .4 1.12 U 1.30U 1.28 U 33.7
PCBS 291U 255U 295U 287U 2710
PCB 18 7.7% 267U 310U 3.96 7.41
PCB 28 9.81 6.28 2.81 7.15 9.20
PCB 52 84.6 446 409 608 84.7
PCB 49 19.1 9.89 7.13 13.2 19.0
PCB 44 12.2 7.40 3.89 10.3 12.7
PCB 88 064 U 056U 065U 064U 060U
PCB 101 131 72.8 82.1 105 159
PCB 87 16.8 9.70 9.08 14.5 229
PCB 118 87.4 41.4 38.0 60.9 91.3
PCB 184 1.71 U 149U 1.73 U0 166 U 159 U
PCB 153 112 63.4 56.3 83.0 116
PCB 105 527 32.8 3.2 44.4 60.6
PCB 138 113 70.3 60.4 92.5 122
PCB 187 31.1 208 16.0 23.7 33.1
PCB 183 18.8 10.8 128 12.9 25.7
PCB 128 242 093U 14.3 1.08 U 291
PCB 180 50.0 25.2 29.8 314 57.4
PCB 170 234 12.4 15.6 150 25.8
PCB 195 4.48 062 U 295 2.94 503
PCB 206 8.53 6.09 576 B6.51 8.27
PCB 209 2.20 1.82 1.59 1.66 1.48
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TABLE G.5. (conid)

Treatment R-MUD R-MUD R-MUD R-MUD R-MUD
Replicate 1 2 3 4 5
Batch 4 5 6 7 6
Units ng'g ng/g ng/g ng/g ng/g
Percent Dry Weight 1312 14.94 15.21 14.00 13.24
Heptachlor 145U 120 U 125U 1.36 U 174 U
Aldrin 099 U 080U 085U 093 U 1.21 U
Heptachlor Epoxide 099 U 0.87 U 085U 093 U 121U
2,4'-DDE 198 U 174 U 171U 1.86 U 242U
Endosuifan | 1.37 U 1.20 U 118 U 129 U 166 U
a-Chlordane 076 U 060U 066 U 071U 091U
Trans Nonachlor 3.28 4.08 4,40 2.79 461
4,4-DDE 145 U 120U 2.30 136 U 1.74 U
Dieldrin 7.18 475 342U 471 483U
2,4'-DDD 191U 234 164 U 1.79 U 234U
24-DDT 1.37 U 120U 118 U 128 U 166 U
4.4'-DDD 7.62 261 171 U 6.07 242 U
Endosulfan || 137 U 120U 118 U 129U 166 U
4 4'-DDT 114 U 1.00 U 0.99 U 107 U 144 U
Endosulfan Sulfate 137 U 1.20U 118 U 129 U 1.66 U
PCE B 313U 268 U 270U 293 U 385U
PCB 18 328U 281U 283 U joru 400U
PCB 28 152 U 134 U 131U 143 U 183 U
PCB 52 274 U 234 4 2.83 257U 483
PCB 49 183U 1.54 U 1.58 U 171 U 219 U
PCB 44 130U 107 U 112 U 121U 1.51 U
PCB 65 089 U 0.60 U 0.59 U 064 U 091U
PCB 101 114U 5.42 2.89 3.21 4.08
PCB 87 122 U 107 U 1.51 1.14 U 151U
PCB 118 221U 194 U 191 U 207 U 279U
PCB 184 183U 1.54 U 1.58 U 1.71 0 219 U
PCB 153 134 157 14.5 149 12.5
PCB 105 084 U 074 U 1.58 2.00 2.04
PCB 138 7.01 9.64 7.69 9.71 7.78
PCB 187 290 3.55 3.94 414 325
PCB 183 1.83 U 1.61 1.58 171 U 219 U
PCB 128 1.45 1.47 1.31 1.43 680 U
PCB 180 3.43 462 3.94 4.00 4.486
PCB 170 1.30 U 2.48 2.17 1.93 2.57
PCB 195 D76 U 067 U 0.66 U 0.71 U 091U
PCB 206 229 1.54 1.51 079 U 2.34
PCB 209 1.22 1.00 1.08 1.21 1.13
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TABLE G.5. {contd)

Treatment R-CLIS R-CLIS R-CLIS R-CLIS R-CLIS
Replicate 1 2 3 4 5
Batch 6 5 4 & 4
Units ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 13.70 16.08 15.15 14.02 14.53
Heptachlor 1.39 U 1.18 U 1.19 U 1.28 U 131 U
Aldrin 7.59 4.91 508 571 468
Heptachior Epoxide 1.97 . 081U 0.86 U 093U 083 U
2,4-DDE 1.90 U 1620 172U 185 U .79 U
Endosulfan | 1.31 U 1.12 U 119 U 128 U 1.24 U
a-Chlerdane 073U 1.06 0.73 1.43 0.69 U
Trans Nonachior 5.55 4.29 3.89 5.71 1.58
4,4'-DDE 9.12 4.35 3.96 3.14 131U
Dieldrin 11.8 5.72 713 364 U 4.20
2,4-DDD 21.9 7.71 3.30 471 1.72 U
24-DDT 131U 112 U 119 U 128 U 1.24 U
4.4'-DDD 447 12.1 7.79 185 U 1.79 U
Endosulfan It 131U 112 U 119V 1.28 U 124 U
4.4-DDT 1.09 U 093 U 099 U 1.07 U 1.03 U
Endosuifan Sulfate 1.31U 112 U 119U 1.57 124 U
PCB 8 299U 255U 264 U 285U 282U
PCB 18 314 U 267 U 277U 300UV 296 U
PCB 28 3.50 2.30 1.85 143 U 1.38 U
PCB 52 38.8 10.3 6.53 6.70 248 U
PCB 49 10.3 292 2.24 2.21 165 U
PCB 44 1.61 1.06 U 1.06 U 1.14 U 117 U
PCB 66 0.66 U 0.56 U 0.59 U 064U 062 U
PCB 101 59.3 206 10.7 10.5 296
PCB 87 547 1.00U 1.12 1.14 U 1.10 U
PCB 118 414 12.8 6.53 6.35 200U
PCB 184 1.75 U 1.49 U 1.52 U 164 U 165U
PCB 153 53.9 271 193 246 5.78
PCB 105 15.5 7.03 297 a1 0.89
PCB 138 446 226 124 15.8 3.44
PCB 187 12.8 5.66 5.81 7.56 1.58
PCB 183 6.42 2.55 2.24 3.07 1.65 U
PCB 128 8.83 423 2.38 3.00 1.03 U
PCB 180 17.4 7.46 6.27 6.56 2.82
PCB t70 8.10 417 3.70 364 1.31
PCB 195 Q73 U 062U 0.66 U Q71U 069 U
PCB 206 277 2.1 251 2.50 0.96
PCB 209 1.75 1.43 1.25 1.57 D62 U
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TABLE G.5. (contd)

Treatment C-NV C-NV C-NV C-Nv C-NV
Replicate 1 2 3 4 5
Batch 6 6 7 4 4
Units ng/qg ng/g ng/q ng/g ng/g
Percent Dry Weight 14.84 12.32 14.51 13.67 14,91
Heptachlor 1.28 U 154 U 214 1) 1.39 U 127 U
Aldrin 088U 106 U 145U 5.85 087 U
Heptachlor Epoxide 088 U 1.06 U 1.52 U 095U 0.87 U
2.4-DDE 175U 211U 296 U 190 U 1.74 U
Endosulfan | 121 U 1.46 U 207U 1.32 1.21 U
a-Chlordane 067 U 0.81 U 1.79 073 U 067 U
Trans Nonachlor 411 487 165U 3.591 2.55
4 4'-DDE 1.48 2.35 214 U 3.44 1.27 U
Dieldrin 6.20 7.55 9.44 380U 349 U
24'-DDD 2.83 3.25 224 12.2 168 U
24-DDT 121 U 146 U 207U 1.32 121U
4 4-DDD 478 6.74 726 38.1 .74 U
Endosulfan lI 121U 1.46 U 207U 132 U 121U
44'-DDT 1.01 U 1.22 262 110U 1.01 U
Endosulfan Suifate 1.21 U 146 U 207U 132U 1.21 U
PCB 8 276 U 333U 469 U 3.00U 275U
PCB 18 290U 349U 489 L) KRERY 288U
PCB 28 135U 162 U 234 U 146 U 134 U
PCB 52 4.65 4.22 407 U 17.9 2.68
PCB 49 162U 185U 269U 1.90 161U
PCE 44 115 U 1.38 U 1.86 U 1.24 U 1.14 U
PCB 66 061U 073 U 110U 066 U 060U
PCB 101 5.39 6.33 17.4 27.0 1.01 U
PCEB 87 108U 130U 1.79 U 117 U 1.07 U
PCB 118 317 365 6.55 14.3 315
PCB 184 162U 195U 289 1 1.76 U 161U
PCB 153 14.8 17.9 0.9 273 129
PCB 105 2.29 2.68 7.03 7.97 1.88
PCB 138 9.91 11.5 238 223 7.98
PCRB 187 431 503 6.06 6.29 3.42
PCB 183 1.89 2.03 283 3.22 1.61 U
PCB 128 175 2.03 4.34 4.46 1.48
PCBE 180 478 5.84 8.20 10.5 3.82
PCB 170 290 3.08 4.00 5.49 2.55
PCB 195 067 U 081U 117 U 0.73 U 067 U
PCB 206 1.85 219 2.00 3.00 1.41
PCB 209 1.08 1.30 572 1.54 0.80
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TABLE G.5. (contd)

N. virens N. virens N. virens
Treatment Background Background Background
Replicate 1 2 3
Batch 7 7 7
Units ng/g ng/g ng/g
Percent Dry Weight 12.86 12.94 12.05
Heptachlor 15U 15U 16U
Aldrin 5.7 1.0U 1.1 U
Heplachlor Epoxide 10U iou 11U
2.4'-DDE 20U 20U 22U
Endosulfan | 1.4 1 14U 15U
a-Chlordane 0.78 U 077 U 083 u
Trans Nonachlor 34 12U 38
4,4'-DDE 15U 7.7 16 U
Dieldrin 4.0 U 7.81 54
24'-DDD 19U 19U 21U
2,4-DDT 14 U 14U 1.5U
4,4'-DDD 20U 20U 46
Endosulfan || 14U 14 U 15U
4,4'-DDT 14 12U 12U
Endosulfan Sulfate 141 1.4 U 15U
PCB 8 3z2u 32U 34U
PCB 18 33U 33u 36U
PCB 28 1.6 15U 1.7 U
PCB 52 28U 28U Jou
PCB 49 19U 1.8 U 20U
PCB 44 1.3 U 13U 1.4 U
PCB 66 57 07U 4.6
PCB 101 45 3.5 3.7
PCB 87 t2 U 48 13U
PCB 118 23U 22U 24U
PCB 184 19U 19U 2QU
PCB 153 17.4 15.2 14.3
PCB 105 20 1.8 21
PCB 138 12.4 10.4 9.88
PCB 187 49 42 3.4
PCB 183 19 19U 20U
PCB 128 1.9 1.5 1.4
PCB 180 38 a3 36
PCB 170 1.3 U 1.6 16
PCB 195 078 U 077 U 083U
PCB 206 086 U 085U 091U
PCB 209 0.78 07U o7 u

(@) U Undetected at or above given concentration,
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TABLE G.6. Quality Control Summary for Pesticides and PCB Congeners

in Tissue of N. virens (Wet Weight)

Blanks
Treatment Blank Blank Blank Blank
RAeplicate 1 1 1 1
Batch 4 5 6 7
Wet Wt. NA NA NA NA
Units ng/g ng/g ng/g ng/g
Heptachlor 0.20 U@ 019 U 0.19 U 021U
Aldrin 0.13 U 0.13 U c.13 U ¢.15U
Heptachior epaxide G1a U 0.14 UV 014 U g.15U
2,4'-DDE 0.28 U 027 U 027 U 0.30 U
Endosulfan f 0.19 U 0.18 U 019U g21U
a-Chlordane G.10U 010U ¢.1o0 U g.i1 U
Trans Nonachlor 015U 015U 0.15 U 0.17 U
4,4'-DDE 0.20 U 1.90 U c.20 U 622U
Dieldrin 0.55 U 0.53 U 054U 0.60 U
2,4'-DDD 027 U 0.26 U 026 U 0.29 U
24-DDT 019 U 018 U 0.19 U D21 U
4,4'-DDD 0.28 U 027 U 027 U c30 U
Endosulfan H 019 U 0.18 U 019 U 021U
4,4-DDT 0.16 U 015 U 016 U 018 U
Endosuifan Sulfate 0189 U o.1a v G199 U 0.21 U
PCB8 044 U 0.42 U 043 U 0.48 U
PCB 18 046 U 0.44 U 045 U 050 U
PCB 28 022U 0.21 U 021U 0.24 U
PCB 52 038 U 037 U 037 U 0.42 U
PCB 49 025 U 0.24 U 025U 027 U
PCB 44 017 U 017 U 017 U 019 U
PCB 66 010 U 010 U c.10U ciiu
PCB 101 015U 015 U 015U 017 U
PCB 87 017U 016 U 0.t7 U 019 U
PCB 118 031 U 0.30 U 031U 0.34 U
PCB 184 g25u 024 U 025 U 0.27 U
PCB 153 0.13 U 012 U c13 U 0.14 U
PCB 105 012U 011U ci12 U 013 U
PCB 138 031U 030 U 030U 0.4 U
PCB 187 013U 013 U g3 U 015U
PCB 183 0.25 U 0.24 U 0.25 U 0.27 U
PCB 128 0.16 U 0.16 U .16 U 0.18 U
PCB 180 020 U 015 U 019 U 021U
PCB170 018 U 017 U 017 U 019V
PCB 195 011U 010U 010U 0.12 U
PCB 206 012U 012 U 012 U 013 UV
PCB 209 010U 010U 0.10 U ot1u
Surrogate Recoveries (%)
PCB 103 (SIS} 68 82 86 104
PCB 198 (SIS} 106 79 79 110
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TABLE G.6. {contd)

Malrix Spike Matrix Spike
Treatment COMP SB-A COMP SB-A COMP EC-A COMP EC-A
Replicate 1 1 1 1
Batch 4 4 Amount Percent 5 5 Amount Percent
Wat Wt. 20.08 20.02 Spiked Recovery 20.08 20.05 Spiked Recovery
Units ng/g ng/g ng/g ng/g ngg ngfg
Heptachlor 1.39 2.45 2.50 42 ® 019 U 3,10 2.50 124 ©®
Aldrin 157 3.16 2.50 64 2.08 2.72 2.50 116
Heptachlor spoxide  0.13 U 2.10 2.50 84 013 U 2.33 2.50 93
2 4'-DDE 0.26 U Na © NS®  NA 026 U NA NS NA
Endosulfan | 0.18 U 1.96 250 78 0.18 U 2,23 2.50 89
a-Chlordane 0.84 NA NS NA 1.29 NA NS NA
Trans Nonachlor 0.83 NA NS NA 1.40 NA NS NA
4,4-DDE 5.68 8.14 2.50 98 2.68 7.38 2.50 189 ®
Dieldrin 2.56 4.63 2.50 83 1.58 6.23 2.50 186
2.4'-DDD 2.52 NA NS NA 0.25 U NA NS NA
2.4-DDT 0.18 U NA NS NA 0.18 U NA NS NA
4,4-0DD 14.4 19.3 2.50 196 @ 2.16 13.2 2.50 442 ®
Endosulfan Il 0.18 U 1.50 250 60 0.18 U 1.52 2.50 61
4.4-DOT 0.15 U 259 250 104 0.15 U 2.55 250 102
Endosulian Sulfate 018 U 1.95 2.50 78 0.18 U 1.72 2.50 69
PCB 8 0.41 U NA NS NA 041U NA NS NA
PCB 18 11.8 NA NS NA 1.58 NA NS NA
PCB 28 14.5 21.1 3.18 208 ® 3.24 9.65 3.18 202 @
PCB 52 17.0 30.4 6.65 202 © 5.08 19.5 6.65 217 @
PCB 49 10.0 NA NS NA 3.10 NA NS NA
PCB 44 6.29 NA NS NA 1.28 NA NS NA
PCR 66 143 NA NS NA 0.09 U NA NS NA
PCB 101 10.6 17.7 451 157 ® 5.24 18.2 451 2g7 ®
PCB 87 1.71 NA NS NA 0.48 6.62 5.70 108
PCB 118 5.18 NA NS NA 284 NA NS NA
PCB 184 0.24 U NA NS NA 0.24 U NA NS NA
FCB 153 6.10 9.64 2.64 134 @ 5.61 12.0 2.64 242 ™
PCB 105 252 NS NS NS 1.33 NS NS NS
PCB 138 5.36 9.10 2.04 183 ® 4.40 14.6 2.04 500
PCB 187 1.79 NA NS NA 1.56 NA NS NA
PCB 183 0.90 NA NS NA 0.74 NA NS NA
PCB 128 1.05 NA NS NA 0.69 NA NS NA
PCB 180 3.21 NA NS NA 2.34 NA NS NA
PCB 170 1.55 NA NS NA 1.13 NA NS NA
PCB 195 0.31 NA NS NA 0.10 U NA NS NA
PCB 206 1.85 NA NS NA 0.50 NA NS NA
PCB 209 0.92 NA NS NA 0.21 NA NS NA
It Recovert .
PCB 103 (SIS) 73 49 NA NA 86 94 NA NA
PCB 198 {SIS) 131 83 NA NA 78 87 NA NA
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TABLE G.6. (contd)

Matrix Spike Results
Matrix Spike Matrix Spike
Treatment C-NV C-NV COMP HU-C COMP HU-C
Replicate 2 2 1 1
Batch 6 6 7 7 Amount Percent
Wet Wi 20.08 2017 Amount Percent 12.96 12.71 Spiked Recovery
Units ng/g ng/g Spiked Hecovery ng/g ng/g ng/q
Heplachlor 0.19 U 271 2.50 108 0.28 U 4.76 3.95 121 @
Aldrin 013 U 2.23 2.50 B89 1.77 4.88 3.95 79
Heptachlor epoxide 013 U 2.48 2.50 a9 0.20 U 345 3.95 87
2,.4-DDE 026 U NA NS NA 0.40 U NA NS NA
Endosutfan | 0.18 U 2.40 2.50 96 028 U 2.93 3.95 74
a-Chlordane 010U NA NS NA 2.21 NA NS NA
Trans Nonachlor 0.60 NA NS NA 0.68 NA NS NA
4,4-DDE 0.29 2.11 2.50 73 3.87 7.30 3.95 B7
Dieldrin 0.93 2.96 2.50 81 2.50 6.10 3.95 a1
2.4-DDD 0.40 NA NS NA 039 U NA NS NA
24-DDT 18 U NA NS NA g.28 U NA NS NA
4 4-DGD 0.83 35 2.50 105 466 1014 3.95 138
Endosulffan II 018U 1.71 2.50 68 28 U 3.00 3.95 76
4.4-DOT 0.15 U 2.3 2.50 92 023U 4.23 3.95 107
Endosulfan Sulfate 0.18 U 2.23 2.50 89 028 U 3.71 3.95 94
PCBB 041U NA NS NA 063 U NA NS NA
PCB 18 043 U NA NS NA 9.95 NA NS NA
PCB 28 0.20 U 3.98 3.19 118 14.30 21.78 5.04 148 ®
PCB 52 0.52 7.4 6.65 104 19.3 316 10.51 117
PCB 49 0.24 U NA NS NA 10.00 NA NS NA
PCB 44 017 U NA NS NA 4.98 NA NS NA
PCB 66 0.09 U NA NS NA 15.27 NA NS NA
PCB 101 0.78 57 4,51 109 9.92 19.7 7.13 137 @
PCB 87 0.16 U NA NS NA 0.88 NA NS NA
PCEB 118 0.45 NA NS NA 5.30 NA NS NA
PCB 184 0.24 U NA NS NA 036 U NA NS NA
PCB 153 2.20 4.5 2.64 88 7.80 11.3 417 83
PCB 105 033 NA NS NA 3.38 NA NS NA
PCB 138 1.42 5.6 2.04 202" 719 10.4 3.22 a9
PCB 187 0.62 NA NS NA 2.51 NA NS NA
PCB 183 0.25 NA NS NA 1.21 NA NS NA
PCB 128 0.25 NA NS NA 1.28 NA NS NA
PCB 180 0.72 NA NS NA 3.05 NA NS NA
PCB 170 0.38 NA NS NA 1.45 NA NS NA
PCB 195 010U NA NS NA 0.22 NA NS NA
PCB 206 027 NA NS NA 1.23 NA NS NA
PCB 209 0.16 NA NS NA 0.82 NA NS NA
I R 9
PCB 103 {(S15) a7 83 NA NA 64 77 NA NA
PCB 198 (SIS) 69 61 NA NA 68 BO NA NA
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TABLE G.6. {contd)

nalvtical Repli ; |
pueP TRIP DUP TRIP
Treatment  COMP HU-A COMP HU-A COMP HU-A COMP SB-B8 COMP SB-B COMP SB-8
Replicate 5 5 5 2 2 2
Batch 4 4 4 5 B 5
Wet Wi 14.57 13.76 13.79 17.11 17.25 17.13

Units ng'g ng/g ng/g RSD% na/g ng/g ngla RSD%
Heptachlor 1.02 0.89 1.00 7 az21 U 021U a2t U MA
Aldrin 3.64 348 3.65 3 1.67 1.72 1.64 2
Heptachlor epoxide 018U g19u gy NA 015 U Q.24 015y NA
2,4-DDE 0.36 U 038U 038U NA 03u 03U 03u NA
Endosulfan | 0.25 U 0.26 U 026 U NA 21U 021U .21 U NA
a-Chlordane 013 U 0.14 U 014 U NA 0.8 0.89 0.85 5
Trans Nonachlor 0.54 021U 021U NA 0.86 0.96 0.94 6
4,4-DCE B6.42 .41 6.43 o 1.9 2.05 1.95 4
Drieldrin 2.00 1.69 1.85 8 1.80 1.9 1.81 3
2,4'-000 0.93 1.12 1.38 20 5.42 5.91 5.86 )
24-DDT 0.25 U 026 U 026U NA g2l u 021U 021 U NA
4,4'-0DD 6.97 6.32 6.62 5 10.30 11.7 12 8
Endosulfan Il 025U 0.26 U 026 U NA 021U 021U 021U NA,
4,4-DDT az21u o222y 0224 NA 018U 233 018 U NA
Endosulfan Sulfate 0.25 U 0.26 U 0.44 a4® 065 0.45 0.3 ag®
PCBA 057 U 0.60 U 0.60 U NA 048 U 048 U 0.48 U MNA
PCB 18 8.28 8.45 8.44 1 1.18 1.34 1.1 7
PCB 28 8.87 8.92 903 1 2.39 246 2.30 3
PCB 52 9.29 9.06 9.43 2 4.22 432 3.85 B
PCB 49 531 5.21 5.38 2 2.23 2.27 2.07 5
PCB 44 3.08 3.02 3.05 1 0.79 0.86 0.86 5
PCB 66 013U 014U 0.14 U NA g1 U 011U 011U NA
PCB 101 5.04 4,93 510 2 4.37 4 52 4.09 5
PCB 87 0.91 0.99 0.82 9 0.19 U 0.28 0.33 27
PCB 118 2.5 2.44 2.54 2 2.79 2.72 2.23 12
PCB 184 gaiu 034 U 034 U NA 027U 027 U 0.27 U NA
PCB 153 4.40 4.40 4.47 1 5.28 5.19 411 13
PCB 105 1.25 1.11 1.18 6 1.42 1.41 1.16 11
PCB 138 2.92 2.91 2.9 0 4.06 4.1 3.41 10
PCB 187 1.39 1.32 1.38 3 1.32 1.29 1.03 13
PCB 183 0.85 0.54 0.60 9 0.62 0.6 0.48 13
PCB 128 0.60 0.50 0.56 g9 0.69 0.69 .56 12
PCB 180 1.71 1.69 1.65 2 1.94 2. 1.78 6
PCB170 023U 024 U 024U Na 0.98 1.01 0.88 7
PCB 195 0.17 017 015U  NA 0.17 0.12 U 012U NA
PCB 206 1.25 1.29 1.24 2 0.49 0.51 0.42 10
PCB 209 0.87 Q.77 0.83 & 0.32 0. 0.25 13

Q,

PCB 103 (SIS} 75 74 66 NA 65 81 72 NA
PCB 198 (S15) 116 115 102 NA 61 73 66 NA
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TABLE G.6. {contd)

\viical Regl Resul
DUP TRIP DUP TRIP
Treatment COMPHU-C COMP HU-C COMP HU-C COMPBU COMPBU COMPBU
Replicate 4 4 4 3 3 3
Batch 6 6 6 7 7 7
Wet Wt. 17.18 17.51 16.38 8.6 8.47 8.21
Units ng/g nafa ngfg RSC% na/q ng/g _ngfg RSD%

Heptachlor 25 2.43 2.33 4 043U 0.44 U 045U NA
Aldrin 2.42 2.25 2.29 4 2.42 2.74 22 11
Heptachlor epoxide 015 U 0.15 U 016U NA 031U 031U 032U NA
2,4-DDE 03U 03U 032U NA 0.6% U 0.62 U 064U NA
Endosulfan t 021U 021U 022U  NA 042 U 0.42 U 04410  NA
a-Chlordane 1.83 1.78 1.66 5 1.13 1.46 1.1 16
Trans Nonachior 1.65 1.61 1.52 4 0.54 0.77 035U NA
4,4-DDE 16.8 75 6.89 53® 201 254 2.23 12
Dieldrin 0.60 U 4.31 4.16 69 ® 143 1.84 1.58 i3
2.4-DDD 7.71 7.61 7.11 4 055 U 0.60 U 062U NA
2.4-DDT o221 U 02U 022U NA 0.42 U 042 U 044U NA
4,4-DDD 26.00 225 21.3 10 2.24 2.56 1.85 16
Endosulfan (I 021U 021U 0220 NA 0.42 U 042 U 044U NA
4,4-DDT 018U 0.17 U 018U NA 0.35 U 036 U 037U NA
Endosulfan Sulfate 021U 021U 02210 NA 042U 0.75 044U NA
PCB 8 048 U 047 U 050U 3 095U 097 U 100U NA
PCE 18 19.8 19.3 18.5 3 1U 1.01 U 105U  NA
PCB 28 25.70 24.30 23.80 4 2.3 3.19 254 17
PCB 52 37.10 34.00 31.8 8 3.94 5.27 437 15
PCB 49 17.80 16.7 16.5 4 2.09 2.79 214 17
PCB 44 11.60 10.6 9,58 10 1.07 1.44 1.18 15
PCB 66 27.20 25.10 24.1 6 0.22 U 022 U 023U NA
PCB 101 20.80 193 18.70 6 3.09 417 3.26 17
PCB 87 20.60 2.04 1.82 132® 37U 0.41 033U NA
PCB 118 18.40 105 9.67 az® 151 2.05 1.68 16
PCE 184 027U 027 U 028U NA 055U 0.56 U 058U NA
PCB 153 17.90 13.60 12.8 19 3.89 5.28 4.33 16
PCB 105 6.30 5.72 5.38 8 0.95 1.33 1.08 17
PCB 138 13.30 12 115 8 3.06 433 3.44 18
PCB 187 3.62 3.2 3 10 0.99 1.51 1.13 22
PCR 183 1.85 1.68 157 8 0.55 U 0.65 05810 NA
PCB 128 2.64 2.46 227 8 0.52 0.68 0.56 14
PCB 180 az7 479 4.46 12 1.39 1.97 1.55 18
PCB 170 2.44 244 2.25 5 0.73 (.96 0.79 14
PCB 195 0.25 0.39 012U NA 023 U 024 U 024U NA
PCB 206 1,53 1.24 1.14 16 0.42 057 0.45 17
PCB 209 0.92 0.90 0.88 2 0.23 0.31 0.26 15
Surrpgate Recoveries (%)

PCB 103 (SIS) 89 a2 88 NA 81 86 74 NA
PCB 198 (SIS) 81 87 70 NA 83 67 79 NA

{a) U Undetected at or above given concentration.
{b} Qutside Spike QC range (50-120%) for matrix spike recoveties

{c) NA Not applicabie.

{d) NS Not spiked.

{e} Exceeds quality contral criteria (+30%} for replicates.
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TABLE G.7. MDL Verification Study for Pesticide/PCB Tissue Chemistry

Treatment MDL MDL MDL MDL

Replicate R1 R2 R3 R4

Batch 8 8 8 8

Wet Wi 20.12 20.40 20.09 20.03
Units ng/g nglg ng/g nglg MDL®
Heptachior 1.01 1.08 1.09 1,04 0.129
Aldrin 0.82 0.79 0.83 0.82 0.061
Heptachlor Epoxide 1.32 1.27 1.33 1.28 0.103
2,4-DDE 1.18 12 1.24 1.19 0.092
Endosulfan | NA © NA NA NA NA
a-Chlordane 0.94 0.96 0.95 1.1 0.264
Trans Nonachlor 1.43 1.49 1.46 1.61 0.276
4,4-DDE 1.87 1.62 1.77 1.78 0.363
Diefdrin 227 2.38 239 2.32 0.196
2.4-DDD 1.40 152 152 152 0.210
2,4-DDT 1.07 1.02 1.17 1.18 0.273
4,4-DDD 1.40 1.52 1.67 168 0.467
Endosulfan 1| NA NA NA NA NA
4.4-DDT 1.04 1.18 1.13 1.25 0.309
Endosulfan Sulfate NA NA NA, NA NA
PCB 8 0.56 0.57 0.54 0.56 0.044
PCB 18 0.84 0.80 0.85 0.84 0.078
PCB 28 1.04 1.01 1.07 110 0.136
PCB 52 1.20 1.20 1.27 1.31 0.191
PCB 49 0.24 U© 0.23 U 024 U 0.24 U NA
PCB 44 0.96 0.90 0.93 0.94 0.088
PCB 66 1.47 1.42 1.47 1.44 0.086
PCB 101 159 1.54 1.62 1.55 0.129
PCB 87 0.79 0.81 0.79 0.97 0.305
PCB 118 1.02 1.00 1.05 1.10 0.152
PCB 184 024 U 023U 024U 0.24 U NA
PCB 153 254 2.46 2.61 2.60 0.241
PCB 105 1.00 0.95 1.03 1.04 0.141
PCB 138 1.1 1.89 1.89 1.6 0.116
PCB 187 124 123 124 1.35 0.199
PCB 183 0.24 U 0.23 U 024 U 0.24 U NA
PCB 128 0.87 0.87 0.88 0.92 0.083
PCB 180 1.18 1.34 122 117 0.273
PCB 170 0.98 093 1.01 1.03 0.152
PCB 195 0.82 0.80 0.84 0.89 0.135
PCB 206 1.03 1.01 1.09 1.13 0.193
PCB 209 1.00 0.95 1.03 1.06 0.164

{a) MDL Calculated by multiplying the standard deviation of the four replicates by Students-t (4.54).
(b) NA Not applicable.
{c) U Undetected at or above given concentration,
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TABLE G.8. Polynuclear Aromatic Hydrocarbons (PAH) and 1,4-Dichlorobenzene
{Wet Weight) in Tissue of N. virens

Treatment COMPPC COMPPC COMPPC COMPPC COMPPC
Replicate 1 2 3 4 5
Batch 6 7 4 7 6
Units ng/g ng/qg ng/g ng/g ng/g
Percent Dry Weight 14.07% 16.08% 13.88% 15.67% 15.11%
1,4-Dichiorobenzene 1.86 U® 1.86 U 1.86 U 2.05 U 1.86 U
Naphthalene 214 ® 6.48 B 2.38 ® 6.78 B 2.92
Acenaphthylene 220 1.20 ® 0.84 ® 1.09 ® 2.52 @
Acenaphthene 13.4 16.5 6.99 16.5 19.5
Fluorene 33g® 420 124 U 391® 3.43
Phenanthrene 4,26 7.08 282 6.16 4.80
Anthracene 457 ® 5.06 3.84 5.08 5.19
Fluoranthene 124 96.6 72.0 91.7 117
Pyrene 84.0 68.6 48.0 62.2 86.2
Benzo(a)anthracene 8.05 B 8.01 B 4.94 Mg 773 B 8.39 B
Chrysene 30.3 245 19.7 249 32.8
Benzo(b)fluoranthene 8.25 ® 828 ® 5.3g ® 776 ® 9.25
Benzo(k)fluoranthene 5.46 517 ® 3.97 4.85 5.58
Benzo(a)pyrene 513 5.05 ®B 273 ® 4.59 5.50
Indeno(123-cd)pyrene 386 ® 434 B 1.76 U 3948 392
Dibenzo(a,h}anthracene 188 ® 2.19® 126 U 2298 202®
Benzo(g.h,i}perylene 3.95 418 2.26 415® 474

Surrogate Internal Standards (

d4 1.4-Dichlorobenzene 72 39 48 42 69
d8 Naphthalene 86 53 65 57 80
d10 Acenaphthene 93 72 76 74 B7
d12 Chrysene 86 70 72 78 83
d14 Dibenzo(a,h,ilanthracene 95 90 80 98 92
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TABLE G.8. (contd)

Treatment R-MUD R-MUD R-MUD R-MUD R-MUD
Replicate 1 2 3 4 5
Batch 4 5 8 7 6
Units ng/g na/g ng/g ng/q ng/g
Percent Dry Weight 13.12% 14,94% 15.21% 14.00% 13.24%
1,4-Dichlorobenzene 186 U 183U 186 U 1.86 U 231U
Naphthalene 1.86 U 1.83 U 271 ® 6.00 ¥B 11.9
Acenaphthylene 073 U 0.71 U 0.73 U 0.73 U 293 ®
Acenaphthene 1.30 U 128 U 228 3.24 3.29
Fluorene 1.24 U 121U 1.24 U 3.31 4.07
Phenanthrene 2.56 U 251U 256 U 4.04 7.21
Anthracene 224 U 218U 224 U 224U 277U
Fluoranthene 536 U 526U 536 U 536 U 6.65 U
Pyrene 457 U 448 U 457 U 554 ® 8.97 ®
Benzo(ajanthracene 2438 2478 3688 4058  451®8
Chrysene 227U 222U 227U 227U 281U
Benzo(b)fluoranthene 251 ® 1681 U 408 ® 164 U 5.09 @
Benzo(k)fluoranthene 1.92 ® 164 U 167 U 167 U 207U
Benzo(a)pyrene 149 U 1.46 U 148 U 149 U 1.85 U
Indeno(123-cd)pyrene 176 U 173 U 176 U 176 U 3.66 ®
Dibenzo{a,h)anthracene 1.26 U 124 U 1.26 U 126 U 1.56 U
Benzo(g,h,i)perylene 140 U 1.37 U 140U 140U 3.57®
Surrogate Internal Standards (%)
d4 1,4-Dichlorobenzene 69 63 64 12@ 66
d8 Naphthalene 82 85 76 28 @ 76
d10 Acenaphthene 83 92 a1t a7 79
d12 Chrysene 72 a3 77 54 78
d14 Dibenzo(a.h,i)anthracene 82 102 86 70 a7
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TABLE G.8. (contd)

Treatment R-CLIS R-CLIS R-CLIS R-CLIS R-CLIS
Replicate 1 2 3 4 5
Batch 6 5 4 6 4
Units ng/g ng/g nglg ng/g ng/g
Percent Dry Weight 13.70% 16.08% 15.15% 14.02% 14.53%
1,4-Dichlorobenzene 186 U 186 U 1.83 U 183U 186 U
Naphthalene 233 ® 1.86 U 2.46 2.59® 1.86 U
Acenaphthylene 073 U 073U 071U 071U 73 U
Acenaphthene 2.47 1.30 U 128 U 260® 1.30 U
Fluorene 124 U 124 U 1.21 U 1.21 U 1.24 U
Phenanthrene 2.56 U 2.56 U 251U 264 ® 256 U
Anthracene 224 U 224U 219U 218 U 224 U
Fluoranthene 5.36 U 536 U 526 U 526 U 536 U
Pyrene 6.36 457 U 448 U 554 ® 457 U
Benzo(a)anthracene 3.32 g 109 U 2.15 g 1.07 U 2.11 g
Chrysene 2.62 227 U 222 242 227U
Benzo(b)fluoranthene 453 ® 261® 2.75 4.32 242 ®
Benzo(k)flucranthene 3.14 ® 1.97 @ 2.06 ® 2.81® 183"
Benzo(a)pyrene 229® 149 U 146 U 146 U 1.49 U
Indeno(123-cd)pyrene 3.01® 1.76 U 173 U 2.86 ™ 1.76 U
Dibenzo(a,h)anthracene 126 U 126 U 124 U 1.24 U 126 U
Benzo(g,h,iperylene 291® 1.40 U 1.37 U 2.75 ® 140 U
Surrogate Intemal Standards (%)
d4 1,4-Dichlorobenzene €6 71 40 63 63
d8 Naphthalene 81 a3 51 74 84
d10 Acenaphthene 88 99 55 79 a5
d12 Chrysene 81 98 52 78 102
d14 Dibenzo(a,h,i}anthracene 93 103 55 85 103
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TABLE G.8. (contd)

Treatment C-NV C-NV C-NV C-NV C-Nv
Replicate 1 2 3 4 5
Batch 6 6 4 4 4
Units ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 14.84% 12.32% 1451%  13.67% 14.91%
1,4-Dichlorobenzene 188 U 188 U 188 U 18 U 186 U
Naphthalene 216 2.72® 2.49 2.80 2.09®
Acenaphthylene 204 ® 073 U 073U 0.73 U 0.73 U
Acenaphthene 1.30 U 234 ® 1.30 U 140 ® 130U
Fluorene 1.24 U 2.76 124 U 1.24 U 1.24 U
Phenanthrene 256 ® 276 ® 2.56 U 2.56 U 2.56 U
Anthracene 224U 224U 224U 224 U 224 U
Fluoranthene 7.87® 6.80 11.1 546 536 U
Pyrene 9.30 7.20 14.7 495 5.01®
Benzo(a)anthracene 395B 1.09 U 2.45°8 2.26 ¥ 1.09 U
Chrysene 3.21 2.87 3.77 227 U 227 U
Benzo(b)fluoranthene 5.00 444" 3.53 2.60 270 @
Benzo(k)fluoranthene 3.19® 281® 248 ® 2.02 @ 205®
Benzo(a)pyrene 264 ® 1,49 U 1.49 U 1.49 1.49 U
Indeno(123-cd)pyrene g™ 287 ® 1.76 U 176 ® 1.76 U
Dibenzo(a,h}anthracene 1.26 U 1.26 U 126 U 1.26 126 U
Benzo(g,h,i)perylene 2.96 ® 278 ® 1.40 U 140 ® 1.40 U
Surregate Internal Standards (%)

d4 1,4-Dichlorobenzene 68 71 46 55 27@
dB Naphthalene 82 a5 b8 71 35
d10 Acenaphthene 89 88 83 76 38
d12 Chrysene 78 80 58 71 41
d14 Dibenzo(a,h,i)anthracene 85 92 61 77 38
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TABLE G.8. {contd)

N. virens N. virens N. virens
Treatment Background Background Background
Replicate 1 2 3
Batch 7 7 7
Units ng/g ng/g ng/g

Percent Dry Weight 12.86% 12.94% 12.05%
1,4-Dichlorobenzene 1.86 U 1.86 U 1.86 U

Naphthalene 2.79 2.67 2.98
Acenaphthylene 073 U 279 U 073 U
Acenaphthene 2.12 2240 2.09®
Fluorene 124 U 124 U 124 U
Phenanthrene 2.56 U 256 U 267®
Anthracene 3.49 2.24 U 224U
Fluoranthene 536 U 536 U 536 U
Pyrene 457U 457 U 457U
Benzo{a)anthracene 422 3 ® 377 ®
Chrysene 227U 227U 227U
Benzo(b)fluoranthene 1.64 U 1.64 U 4.49®
Benzo(k}fluoranthene 167 U 167 U 167 U
Benzo{a)pyrene 149 U 2.59 149
Indeno{123-cd)pyrene 1.76 U 1.76 U 176 U
Dibenzo{a,h)anthracene 1.26 U 1.26 U 126 U
Benzo(g,h,i)perylene 140U 140 U 140 U

Surrogate Intemal Standards (%)

d4 1,4-Dichlorobenzene 72 68 51

d3 Naphthalene 85 82 67

d10 Acenaphthene 91 89 84

d12 Chrysene 84 a1 a2

d14 Dibenzo(a,.h,i)anthracene 105 103 104

{a} U Ungetected at cr above given concentration.
{b) lon ratio ocut or confimation ion not detected.
{c) B Value is < 5 times concentration in blank.
{d) Outside quality cantro! cnteria {30-150%) for surrogate intemal standards.
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TABLE G.9. Polynuclear Aromatic Hydrocarbons (PAH) and 1,4-Dichlorobenzene
(Dry Weight) in Tissue of N. virens

Treatment COMPPC COMPPC COMPPC COMPPC COMPPC
Replicate 1 2 3 4 5
Batch 6 7 4 7 6
Units ng/g nglg ng’y ng/g ng/g
Percent Dry Weight 14.07% 16.08% 13.88% 15.67% 15.11%
1,4-Dichlorobenzene 132 U@ 116 U 13.4 U 131 U 123 U
Naphthalene 152 ® 403 B 171 ® 4338 19.3
Acenaphthylene 156 ® 7.46 © 6.05 ® 6.96 ® 167"
Acenaphthene 95.2 103 504 105 129
Fluorene 240 ® 26.1 893 U 25.0 ® 22.7
Phenanthrene 30.3 44.0 20.3 393 31.8
Anthracene 325" 315 27.7 32.4 34.3
Fluorapthene as1 601 519 585 774
Pyrene 597 427 346 397 570
Benzo(a)anthracene 57.2 B 498 B 356 B 493 B 555 B
Chrysene 215 152 142 159 217
Benzo(b)fluoranthene 58.6 51.5® 388 ® 495 ® 61.2
Benzo(k)fluoranthene 38.8 322 ® 28.6 31.0 36.9
Benzo(a)pyrene 36.5 31.4 %8 19.7 @ 29.3 36.4
Indeno(123-cd)pyrene 274 ® 2708 127 U 25108 25.9
Dibenzo(a,h)anthracene 134 © 136 ® 9.08 U 14.6 ™'B 134 ®
Benzo(g,h,i}perylene 28.1 26.0 16.3 26.5 314
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TABLE G.9. {contd)

Treatment R-MUD R-MUD R-MUD R-MUD R-MUD
Replicate 1 2 3 4 5
Batch 4 5 6 7 6
Units ng/g ng/g ng/q ngfg ng/g
Percent Dry Weight 13.12% 14.94% 15.21% 14.00% 13.24%
1,4-Dichlorobenzene 142 U 122U 122U 133U 174 U
Naphthalene 142 U 122 U 17.8 ® 429" 89.9
Acenaphthylene 556 U 48U 48U 52U 221 ®
Acenaphthene 991U 857 U 15.0 ® 23.1 24.8
Fiuorene 945U 810U 8.i5 U 2386 30.7
Phenanthrene 19.5 U 16.8 U 16.8 U 28.9 545
Anthracene 171 U 147 U 14.7 U 16.0 U 209 U
Fluoranthene 409 U 352U _z2Uu 83u 502 U
Pyrene 348U 300U 300U 396 ® 52.6 ©
Benzo(a)anthracene 18.5 ®B 16.5 B 242 0 28.9 ¥ 34.1 %8
Chrysene 173U 149 U 149 U 16.2 U 212U
Benzo(b)fluoranthene 191 ® 10.8 U 269 ® 117 U 38.4 ©
Benzo(k)flucranthene 146 ® 11.0 U 1.0 U 11.9 U 156 U
Benzo(a)pyrene 114 U 977 U 9.80 U 106 U 140U
indeno(123-cd)pyrene 13.4 U 116 U 116 U 126 U 276 ®
Dibenzo(a,h)anthracene a60 U 830U 828 U 9.00 U 11.8 U
Benzo(g,h,i)perylene 107 U 917 U 9.20 U 100U 27.0@
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TABLE G.9. (contd)

Treatment R-CLIS R-CLIS R-CLIS R-CLIS R-CLIS
Replicate 1 2 3 4 5
Batch 6 5 4 6 4
Units ng/g ng/g ng/g ng/g ng/g
Percent Dry Weight 13.70% 16.08% 15.15% 14.02% 14.53%
1,4-Dichlorobenzene 136 U 116 U 121 U 131 U 128 U
Naphthalene 17.0® 116 U 16.2 18.5 © 12.8 U
Acenaphthylene 53U 45U 47U 51U 50U
Acenaphthene 18.0 8.08 U 8.45 U 185 ® 8.95 U
Fluorene 9.05 U 771U 7.99 U 863 U 853 U
Phenanthrene 18.7 U 158 U "166 U 18.8 ® 176 U
Anthracene 164 U 139U 145U 156 U 154 U
Fluoranthene 391U 333U 347U 375U 369U
Pyrene 46.4 28.4 U 296 U 395" 315U
Benzo(alanthracene 24.2 ®g 6.78 U 142 g 763U 145 *'g
Chrysene 19.1 141 U 147 17.3 156 U
Benzo(b)fluoranthene 331® 16.2® 18.2 30.8 167 ®
Benzo(k)fluoranthene 229® 12.3® 136 ® 20.0 ® 126 ®
Benzo(a)pyrene 16.7® 9.27 U 9.64 U 104 U 10.3 U
indeno(123-cd)pyrene 220® 109 U 11.4 U 204 © 121U
Dibenzo(a,h)anthracene 20U 7.84 U 818 U 8.84 U 867 U
Benzo(g,h.i)perylene 21.2® 87U 9.04 U 19.6 @ 9.64 U
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TABLE G.9. (contd)

Treatment C-NV C-NV C-NV C-Nv C-Nv
Replicate 1 2 3 4 5
Batch 5] 5] 4 4 4
Units nglg ngfg ngig ngig ng/g

Percent Dry Weight 14.84% 12.32% 14.51% 13.67% 14.91%

1,4-Dichlorobenzene 125U 151U 128 U 136 U 125U
Naphthalene 146 ® 21® 17.2 20.5 14.0 ®
Acenaphthylene 13.7® 59U 50U 53U 49U
Acenaphthene 876 U 190 ® 9.0 U 102 ® 872 U
Fluorene 836 U 224 8.55 U 9.07 U g3z U
Phenanthrene 17.3® 224 ®@ 176 U 18.7 U 172 U
Anthracene 151U 182 U 154 U 164 U 190U
Fluoranthene 53.0® 55.2 76.5 39.9 359U
Pyrene 62.7 58.4 101 36.2 336 @
Benzo(a)anthracene 266 B 8.85 U 16.9 ®B 16.5 *B 7.31 U
Chrysene 216 23.3 26.0 16.6 U 15.2 U
Benzo(b)fluoranthene 337 36.0® 243 19.0 18.1 ©@
Benzo(k)flucranthene 215" 228® 171 ® 148 @ 137 ®
Benzo(a)pyrene 178 ® 121U 10.3 U 10.9 9.99 U
Indeno(123-cd)pyrene 20.7 © 233 ® 121U 12,9 ® 1.8 U
Dibenzo{a h)anthracene 849 U 102U §68 U 9.22 845U
Benzo(g,h,i)perylene 199 ® 226 ® 9.65 U 102 ® 9.39 U
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TABLE G.9. (contd)

N. virens N. virens N. virens
Treatment Background Background Background
Replicate 1 2 3
Batch 7 7 7

Units ng/g ng/g ng/g
Percent Dry Weight 12.86% 12.94% 12.05%
1,4-Dichlorobenzene 145U 144U 154 U

Naphthalene 21.7 206 247
Acenaphthylene 57U 216 U 61U
Acenaphthene 16.5 173 ® 17.3®
Fluorene 964 U 9.58 U 103U
Phenanthrene 199 U 198 U 222®
Anthracene 271 17.3 U 186 U
Fluoranthene 417 U 414U 445U
Pyrene 355U 353U 379U
Benzo(a)anthracene 32.8 208 @ 31.3®
Chrysene 177 U 175U 188 U
Benzo(b)fluoranthene 128 U 127U 37.3™
Benzo(k)fiuoranthene 130U 129U 139U
Benzo{a)pyrene 116U 20.0 124 U
Indeno(123-cd)pyrene 13.7 U 136 U 146 U
Dibenzo(a,h)anthracene 9.80 U 974 U 105 U
Benzo(g.h,i)perylene 109U 108U 116 U

{a) U Undetected at or above given concentration.
(b) lon ratio out or confirmation jon not detected.

(c) B Valueis < 5 times

concentration in blank.
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TABLE G.10. Quality Control Summary for Polynuclear Aromatic Hydrocarbons (PAHs)
in Tissue of N. virens (Wet Weight)

METHOD BLANKS
Treatment BLANK BLANK BLANK BLANK BLANK
Replicate 1 1 1 1 2
Batch 4 5 6 7 7
Wet Wt. NA NA NA NA NA
Units ng/g nglg ng/g ng/g_ ng/g

1,4-Dichlorobenzene 1.98 U™ 1.90 U 194 U 224 U 2.16 U
Naphthalene 1.98 U 1.90 U 1.94 U 224U 224 ®
Acenaphthylene 0.77 U 0.74 U 0.75 U 087 U 084 U
Acenaphthene 138U 133U 1.36 U 156 U 151U
Fiuorene 1.31 U 126 U 129 U 148U 143U
Phenanthrene 271U 261U 266U 307U 2870
Anthracene 237U 228U 233u 269U 622U
Fluoranthene 5.69 U 547 U 558U 6.44 U 530U
Pyrene 484 U 466 U 475U 548 U 530U
Benzo(a)anthracene 2.29 213© 3.50 ® 440© 441"
Chrysene 240U 231U 236 U 272U 263U
Benzo(b)fluoranthene 174 U 167 U 1.71U 187 U 1.90 U
Benzo(k)fluoranthene 1.77 U 170 U 1.74 U 200U 1.94 U
Benzo(a)pyrene 1.58 U 1.52 U 155U 275 173U
Indeno(123-cd)pyrene 1.87 U 1.80 U 1.83 U 4,02 ® 204 U
Dibenzo{a, h)anthracene 134U 120U 131U 151U 1.46 U
Benzo(g,h.i)perylene 1.49 U 143U 146 U 168 U 163U
surr | Standard
d4 1,4-Dichlorobenzene 5g 76 78 89 59
d8 Naphthalene 70 91 B4 91 65
d10 Acenaphthene 72 87 a1 94 72
d12 Chrysene 81 75 83 105 77
d14 Dibenzo(a,.h,i)anthracene 66 78 76 108 97
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TABLE G.10. {contd)

MATRIX SPIKES
COMP  COMP COMP  COMP
Treatment EC-A EC-A, MS HU-C HU-C, MS
Replicate 1 1 1 1
Batch 5 5 Amount 7 7 Amount
Wet V4. 20.08 20.05 Spiked Percent 12.96 12.71 pike Percent
Units ng/g ng/g ng/g Recover ng/g ng/g ng/g Recovery
1,4-Dichlorobenzene 186U 215 249 86 287U 361 393 92
Naphthatene 186U 235 248 94 7.42 479 393 103
Acenaphthylene 158® 214 249 80 1.59 393 393 100
Acenaphthene 6.17 27.8 249 87 375 476 393 112
Fluorene 190® 232 249 85 180U 461 393 117
Phenanthrene .07 25.1 249 76 5.24 526 333 121 ©
Anthracene 4.07 27.1 249 92 345U 513 393 131 @
Fluoranthene 45.0 133 249 3539 190 739 393 140@
Pyrene 65.0 134 249 2179 227 699 393 120
Benzo(a)anthracene 6.87 30.0 249 93 661® 558 393 1259
Chrysene 257 46.0 249 82 10.3 540 393 111
Benza(b)fluoranthene 7.13 326 249 102 8.74 545 393 116
Benzo(k)fluoranthene 461 284 249 96 477® 547 393 127¢
Benzo(a)pyrene 627® 279 249 87 5.14 538 393 1249
Indeno(123-cd)pyrene 176 U 230 249 85 585® 476 393 106
Dibenzo{a,h)anthracene 126U 228 249 87 194U 478 393 1220
Benzo(g,h.ijperylene 2.91 221 248 77 528™ 435 393 97
Surrogate Internal! Standards (%)
d4 1,4-Dichlorobenzene 56 70 NA  NA 41 52 NA NA
d8 Naphthatene 75 90 NA  NA 53 63 NA NA
d10 Acenaphthene 86 97 NA  NA 66 77 NA NA
d12 Chrysene 92 96 NA NA 67 81 NA NA
d14 Dibenzo(a,h,ijanthracene 101 103 NA  NA 85 102 NA NA
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TABLE G.10. (contd}

MATRIX SPIKES

COMP  COMP
Treatment §B-A  SB-A,MS C-NV  C-NV,MS
Replicate 1 1 2 2
Batch 4 4 mount 6 8 Amount
Wet Wi. 20.08 20.02 Spiked Percent 20.08 20.17 Spiked Percent
Units ng/g ng/g ng/g Recovery ng/g ng/g ng/g Recovery
1,4-Dichlorobenzene 186U 202 25.0 81 186 U 241 24.8 97
Naphthalene 3.79 27.5 25.0 95 272® 305 248 112
Acenaphthylene 1.92® 230 25.0 84 073U 271 248 109
Acenaphthene 23.2 52.2 25.0 116 234 311 248 116
Fluorene 11.1 36.9 25.0 103 276 28.1 248 102
Phenanthrene 627 101 25.0 153©@ 276 ® 304 248 111
Anthracene 14.4 428 25.0 114 224U 302 248 122 @
Fluoranthene 152 218 25.0 264©@ 680 40.1 248 134 ©
Pyrene 146 208 250 248©@ 720 35.8 248 115
Benzo{a)anthracene 126 38.8 25.0 105 109 U 33.9 248 137 @
Chrysene 338 63.8 25.0 120 2.87 31.0 24.8 113
Benzo(b)fluoranthene 103 % 337 25.0 94 444 325 248 113
Benzo(k)fluoranthene 4.84 29.4 25.0 98 281® 325 248 120
Benzo(a)pyrene 7.74 324 25.0 99 149 U 31.3 248 126 @
Indeno(123-cd)pyrene 2.45 241 25.0 a7 287® 291 248 106
Dibenzo(a,h)anthracene 126 U 241 250 96 1.26 U 298 24.8 120
Benzo(g,h.i)perylene 353 254 25.0 87 278® 274 24.8 99
Surrogate Intemal Standards (%)
d4 1,4-Dichlorobenzene 60 37 NA NA 71 55 NA NA
d8 Naphthalene 76 46 NA NA 85 69 NA NA
d10 Acenaphthene 82 50 NA NA 88 77 NA NA
d12 Chrysene 80 49 NA NA 80 73 NA NA
d14 Dibenzo(a.h i)anthracene 87 53 MA MNA 92 83 NA NA

(.33



TABLE G.10. (contd)

ANALYTICAL REPLICATES
COMP  COMP  COMP COMP COMP  COMP
Treatment HU-A  HU-ADup HU-A Trip HU-C HU-C Dup HU-C Trip
Replicate 5-1 52 5-3 4-1 4-2 4-3
Batch 4 4 4 6 6 6
Wet Wi. 1457 13.76 13.79 17.18 17.51 16.38
Units ng/gy ng/g ng/g RSD ng/g ng/g ng/g RSD%

1,4-Dichlorobenzene 257U 272U 272U NA 216U 212U 227U NA
Naphthalene 4.51 353 367 14  301® 322 350® 8
Acenaphthylene 207%™ 348®  279® 7 259"  284® 271® 5
Acenaphthene 235 228 23.6 2 477 4.59 4.75 2
Fluorene 9.15 9.0 9,20 1 339®  340® 396 g
Phenanthrene 53.3 53.7 56.1 2 643 5.66 574 7
Anthracene 17.6 17.4 18.0 2 4334®  412® 375® 7
Fluoranthene 263 258 264 1 48 1 44 8 435 3
Pyrene 295 289 292 1 59.7 57.6 56.3 3
Benzo(a)anthracene 347 344 346 0 7378 7.188B 7308 1
Chrysene 79.1 76.9 79.2 2 207 19.8 19.2 4
Benzo(b)filuoranthene 245 344 246 20 9.45 9.35 9.07 2
Benzo(k)fluoranthene 101® 244U 111 NA 5.05 4.69 529 6
Benzo(a)pyrene 192 18.5 209 2 5.87 572 5.79 1
Indeno(123-cd)pyrene 5.01 5.09 5.03 1 3.95 377 412 4
Dibenzo(a,h)anthracene 198® 184U 207 NA 214® 214 ®  223® o
Benzo(g.h,i)perylene 6.20 6.44 6.52 3 423 4.09 428 2
Surrogate Internal Standards (%)

d4 1,4-Dichlorobenzene 63 60 52 NA 63 62 68 NA
d8 Naphthalene 77 77 67 NA 74 77 81 NA
d1¢ Acenaphthene 80 82 70 NA 79 81 86 NA
d12 Chrysene 73 75 65 NA 76 79 81 NA
d14 Dibenzo(a,h,i)anthracene az a5 73 NA 82 88 a0 NA
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TABLE G.10. (contd}

ANALYTICAL REPLICATES
COMP  COMP  COMP COMP  COMP COMP
Treatment SB-B SB-BDup SB-B Trp BU BU Dup BU Trip
Replicate 2-1 2-2 2-3 34 32 33
Batch 5 5 5 7 7 7
Wet Wi. 17.11 17.25 17.13 8.60 8.47 8.21
Units ng/g ng/g ng/g RSD% ng/g ng/g ng/y RSD%

1,4-Dichlorobenzene 224U 2240 224U NA 432U 440U 455U NA
Naphthalene 233®  231® 233 0 108 1.2 10.2 5
Acenaphthylene 176 ®  182®™  140® 11 188U 185® 177U NA
Acenaphthene 7.39 6.96 6.72 5 501 563 595® g
Fluorene 2.21 202® 183 9 639 292U 684® NA
Phenanthrene 6.73 7.08 6.61 4 7.61 B.28 7.52 5
Anthracene 4,76 4.92 499 2 793® 528U 546U NA
Fluoranthene 49.4 50.7 458 5 163 19.6 176 9
Pyrene 69.5 70.2 63.8 5 211 24.8 221 8
Benzo(a)anthracene 772B 7.14B 6.68 B 7 254U 961® 287U NA
Chrysene 21.1 217 19.1 7 102 10.8 10.9 4
Benzo(b)fluoranthene 7.70 749® 676 7 119 12.6 12.5 3
Benzo(k)fluoranthene 459 4.44 3.98 7 660® 685 678° 2
Benzo(a)pyrene 638" 55 ® 5.18 11 6.06 6.67 6.28 5
Indeno(123-cd)pyrene 211U 211U 211U NA 811 ® g18 854® 3
Dibenzo(a,h)anthracene 151U 151U 151U NA 292U 297U 308U NA
Benzo(g,h,i)perylene 282 268 253 5 7.71 8.09 7.98 2
Surrogate Intemal Standards (%)

d4 1,4-Dichiocrobenzene 44 81 53 NA 50 41 50 NA
d8 Naphthalene 60 80 71 NA 60 50 60 NA
d10 Acenaphthene 64 83 76 NA 78 65 74 NA
d12 Chrysene 64 83 75 NA 83 67 77 NA
d14 Dibenzo{a h.i}anthracene 71 92 82 NA 104 a5 99 NA

{a) U Undetected at or above given concentration.
(b) lon ratio out or confirmaticn jon not detected.
{c) Outside quality control range (50-120%) for matrix spike recovery.

(d) NA Not applicable.
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TABLE G.11. Lipids in Tissue of N. virens

% Lipids % Lipids
Sediment Treatment Replicate Sample Weight % Dry Weight  (wet weight)  (dry weight)
Nereis Background 1 5.04 12.86 1.98 154
Nereis Background 2 5.07 12.94 217 16.8
Nereis Background 3 513 12.05 2.14 17.8
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