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Executive Summary

The Mill River Overall Risk-Based Preliminary Remediation Goals report (Menzie-Cura &
Assoc., Inc. 2002) proposed a target clean-up level of <400 mg/kg lead in sediments to ensure
protection of human health and ecological receptors that may come into contact with sediments
of the Mill River, The value of 400 mg/kg was derived specifically to be protective of young
children (as well as adults) and of wildlife that forage in the river. Analyses also indicated that
the value would be protective of benthic invertebrates that serve as a prey base to fish in the
river. There was, however, some uncertainty about the data for benthic invertebrates, and the
State of Connecticut Department of Environmental Protection (CTDEP) requested additional
information to address these uncertainties. This request led to the development and
implementation of a Supplementary Sediment Investigation (SSI) that was designed through
discussions with CTDEP and implemented in 2004, Results of the SSI showed that only one
measure of effect, the number of taxa, was significantly related to the concentration of lead in
Mill River sediments. The number of taxa in Mill River samples with concentrations of lead
equal to or greater than 530 mg/kg was significantly reduced in comparison to the reference
sites, and the number of taxa was significantly related to the concentration of lead in Mill River
sediments. The number of taxa in samples containing lead concentrations below 530 mg/kg was
not significantly different from the reference sites. Therefore, 530 mg/kg was considered to
represent a threshold for the sustainability of the benthic community and was selected as the
preliminary remediation goal (PRG) for the protection of the sustainability of the community of
benthic invertebrates in the Mill River,

This document presents the results of the 2009 Sediment Toxicity Study (STS). Tt provides
information on possibie levels of lead at which effects may occur and more specifically
addresses the question as to whether the 400-mg/kg value would be protective not only of
human health and wildlife but also of benthic invertebrates. Exponent conducted the
investigation to obtain information that could be used to develop ecological risk-based PRGs for
lead in the study area of the Mill River, Fairfield, Connecticut. The results of sediment toxicity
tests indicate that survival, growth, and repreduction of aquatic organisms are not related to
concentrations of lead in sediment.

A key element that controls the toxicity of lead and similar metals in sediments is sulfide.
Sulfides are naturally occurring compounds that bind with certain metals (cadmium, copper,
lead, nickel, silver, and zinc), forming insoluble sulfide complexes that have minimal biological
availability and toxicity. The role of sulfides has been well tested in laboratory and field
sediments, and the ratio of metals to sulfides has been demonstrated to be a reliable predictor of
toxicity to aquatic organisms. Results indicate that concentrations of sulfides in all sediment
samples were far greater than concentrations of metals, indicating that lead in these
sediment samples is highly unlikely to cause toxicity to aquatic organisms.

Although observed toxicity is not likely related to lead, statistical analyses were conducted to
compare performance of individual Site samples to the sediments collected from relatively
uncontaminated reference sites. Results of the comparison of Site samples to both reference-site
samples indicate that:
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« Only one sample (MR-B4-B) had significantly reduced survival and
reproduction in comparison to the pooled reference-site samples, but the
background level of lead in this sample (91 mg/kg) is not likely to be the
cause of toxicity,

¢ Only one sample (MR-SED-10, with 853 mg/kg lead) had significantly
reduced growth in comparison to the pooled reference samples.

Reduced survival and reproduction in sample MR-B4-B is not believed to be related to the
presence of lead, because:

e The low concentration of lead in sample MR-B4-B (91 mg/kg) is close to
background levels and within the range observed at the reference sites.

o Hight Site samples had higher concentrations of lead, but did not have
significantly lower survival or reproduction than the reference site samples.

¢ Simultaneously extracted metals/acid-volatile sulfide (SEM/AVS) data
mdicate that lead and other metals are not present at levels that are toxic to
aquatic invertebrates.

e Concentrations of all metals (except Al, for which a benchmark is not
available) are below the effects range median (ERM) and probable effects
level (PEL), which are sediment quality benchmarks that represent the lower
limit of the range of contaminant concentrations that are usually associated
with adverse biological effects (i.e., the lower limit of the probable-cffects
range).

¢ The laboratory notes indicate that, during the course of the study, an orange
discoloration was observed on the sediment surface of this sample and others.
The impact of this material, which may be related to bacterial growth, is
unknown, but it could have affected survival in this sample.

e Sample MR-B4-B was collected from an area close to an outfall from the I-
95 highway, and therefore may be affected by other contaminants.

In summary, results of the present study indicate that:

e Survival, growth, and reproduction of organisms exposed to concentrations of lead less
than 400 mg/kg are not significantly different (with the exception of anomalous sample,
MR-B4-B) from organisms exposed to reference site sediments.

e Sediment toxicity is not related to the concentration of lead in sediments of the Mill
River.

o Levels of sulfides in the sediments of the Mill River and reference sites are sufficient to
bind lead and other metals, rendering them unavailable to benthic organisms and non-
toxic.
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Adverse effects that are significantly related to the concentration of lead in sediment should be
used to establish a PRG for lead in sediment. The results of the present study, as well as two
previous studies, the Mill River Ecological Risk Assessment (MCA 2001) and the Supplemental
Sediment Investigation (SS1, MCA 20035), indicate that lead in sediments is not related to
standard measures of sediment toxicity (e.g., survival, growth, and reproduction), and
concentrations of lead below a previously established PRG for the protection of human health
(400 mg/kg) do not cause significant adverse effects to the community of benthic invertebrates
in the Mill River. These results are in agreement with numerous other studies that indicate that
lead in sediment is not highly toxic to aquatic invertebrates, particularly when associated with
sulfides.

Results of the 2004 SSI (but not the 2001 MRERA) indicated that one line of evidence among
several examined, the number of taxa, was significantly related to the concentration of lead in
Mill River sediments. However, the number of taxa m samples with concentrations of lead
below 530 mg/kg was not significantly different from the reference sites. Therefore, the
conclusion of the previous study was that 530 mg/kg was considered to represent a threshold for
the sustainability of the benthic community and was selected as the PRG to protect the
sustainability of the benthic invertebrate community in the Mill River.

This PRG for lead—530 mg/kg for protection of the benthic community—is higher than the
PRG for the protection of human health (400 mg/kg). Therefore, the present study and previous
studies demonstrate that a PRG of 400 mg/kg is protective of both humans and ecological
receptors of the Mill River.
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1 Introduction

This document presents the results of the 2009 Sediment Toxicity Study (STS). This study was
conducted to support the development of a preliminary remediation goal (PRG) for lead in
sediment of the Mill River study area, Fairfield, Connecticut, that will protect the sustainability
of the benthic invertebrate community. This additional work is being conducted to supplement
prior sediment testing that was performed for the Exide Group, Inc., and Inco United States,
Inc., and is intended for use in identifying a risk-based PRG for lead in river sediments that, if
met, will protect the sustainability of the benthic invertebrate community in the Mill River.
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2 Background

In 2001, Exide submutted to the Connecticut Department of Environmental Protection (CTDEP)
the Mill River Human Health and Ecological Risk Assessments (MRHHERA) to address the
requirements of CTDEP Administrative Order No, W(C4893, dated November 29, 1989, and
subsequent directives from CTDEP. This Order concerns contamination that may have
emanated from the former Electric Storage Battery, Inc., battery facility, later the former Exide
Corporation, at 2190 Post Road, Fairfield, Connecticut. The 2001 Mill River Ecological Risk
Assessment (MRERA), which used multiple measures of effect and a weight-of-evidence
approach, concluded that the benthic invertebrate community that inhabits the sediments of the
Mill River is not adversely affected by the presence of lead at concentrations up to 580 mg/kg.
The MRERA and subsequent report (MCA 2002) concluded that greater concordance among
various measures of effect for sediments with higher concentrations of lead (>920 mg/kg)
indicated that these higher concentrations of lead may be related to adverse effects to the benthic
invertebrate community.

In a letter regarding the 2001 MRERA and the proposed remediation goals (CTDEP, April 29,
2004), CTDEP agreed that concentrations of lead above 920 mg/kg may be related to observed
impacts to the benthic invertebrate community, but did not necessarily agree that measures of
effect observed in certain sediment samples with low levels of lead (220~-580 mg/kg) were
related to the influence of salinity rather than to the presence of lead. In order to establish an
acceptable PRG, CTDEP suggested that additional samples of sediment be collected with
concentrations of lead in the range of 200 to 920 mg/kg. In addition, samples were to be
collected from areas with a limited range of salinity, so that results would not be confounded by
the influence of salinity.

In response to these comments from CTDEP, a Supplementary Sediment Investigation (SSI)
was conducted in 2004 (Menzie-Cura & Associates [MCA]2005). The SSI reported that only
one measure of effect, the number of taxa, was significantly related to the concentration of lead
in Mill River sediments. On the basis of this measure of effect, the SSI concluded that

530 mg lead/kg sediment represents a threshold for the sustainability of the benthic invertebrate
community. Because the proposed PRG of 530 mg/kg for the protection of benthic mvertebrate
community sustainability is higher than the PRG of 400 mg/kg for the protection of human
health, an overall PRG of 400 mg/kg for the protection of human health and all ecological
receptors was proposed.

CTDEP reviewed the results of the SSI and posed questions concerning the design and
implementation of the study. In particular, CTDEP expressed concerns related to the results for
the laboratory control sediment in the 2004 sediment toxicity tests. In response to this, Exide
Group, Inc. (EGI) retained two leading experts in the field of sediment quality assessment to
technically review the 2004 sediment toxicity tests and the SSI, and to address CTDEP’s
concern over the reliability of the sediment toxicity tests. The experts concluded that the study
results can be relied upon and can be used as part of the evaluation of potential site-specific
effects of lead on invertebrates. The experts also concluded that the available data and analyses
conducted for the SSI support the PRG of 400 mg lead/kg sediment.
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In a letter to Respondents from CTDEP (December 26, 2007; Mill River Sediment Remediation
Criteria at the Former Exide Battery Site, 2190 Boston Post Road, Fairfield CT, Administrative
Order No. WC4893) the Department stated that it did not believe that existing data support a
PRG for the protection of the benthic invertebrate community greater than 220 mg lead/kg
sediment. To address this concern, Exponent—on behalf of Respondents—conducted this
additional sediment toxicity testing and associated chemical analyses on sediment samples from
the Mill River and two reference rivers (Figure 1 shows the geographic location of the Site and
the reference rivers). The procedures and protocols used by Exponent to collect and analyze
samples of sediment from the Mill River and two reference rivers for chemical and toxicity
testing were presented in the Work Plan and Field Sampling Plan for the 2009 Sediment
Toxicity Study (STS), Mill River, Fairfield, Connecticut (Exponent 2008). This document
describes the results of the STS investigation.
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3 Field Sampling

The STS Field Sampling Plan (FSP) describes the sampling and analysis activities that were
used to generate valid and usable data in support of the STS (Exponent 20608). Surficial
sediment samples (0-6 inches) for chemical analysis were collected from areas of the Mill River
and from the Sasco Creek and Patchogue River reference areas. Standard Operating Procedures
(SOPs), as described in Sampling Soft and Fine-Grained Sediments (MCA 2000) and Region 1,
EPA-New England Sediment Sampling Guidance (U.S. EPA 1998; MCA 2000) were followed.
As part of the field sampling effort, various samples were collected from the Mill River study
area, including:

e Sediment samples for analysis of metals (aluminum, arsenic, cadmium,
chromium, lead, mercury, silver, and zinc), grain size, percent solids, organic
carbon content, and porewater salinity

e Sediment samples for toxicity testing (28-day chronic sediment toxicity test
with the amphipod Leptocheirus plumulosus for survival, growth, and
reproduction).

3.1 Selection of Reference Sites

An extensive survey of potential reference sites was conducted in September 2004 (MCA 2005).
The goal of the survey was to tdentify coastal rivers that are comparable to the Mill River in
terms of physical and chemical characteristics, such as salinity and sediment grain size. In
consultation with CTDEP, Sasco Creek and the Patchogue River were identified as suitable
reference rivers for the Mill River SSI. Those same reference sites are used in the current study.

3.2 Selection of Mill River Sample Locations

Sediment sampling locations for the current study targeted the proposed remediation goal of 400
mg lead/kg sediment. Data from sampling in 1999, 2000, and 2004 were used to select potential
sample locations with a range of lead concentrations and other physical/chemical parameters. In
particular, the sediment toxicity test protocol indicates that sediments should have greater than
5% silt and clay and less than 85% clay.
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4  Exposure Assessment

The analysis phase of this STS examines the two primary components of risk: exposure and
effects (U.S. EPA 1998). The exposure assessment describes exposure concentrations to which
receptors may be exposed.

4.1 Target Analytes

The data collected for the Mill River Ecological Risk Assessment (MCA 2001) and the SSI
(MCA 2005) were used to narrow the list of target analytes (Table 1). As agreed upon by
CTDEP, samples collected for the SSI were analyzed for aluminum, arsenic, cadmium,
chromium, lead, mercury, silver, and zinc. Samples were not analyzed for barium or selenium,
because concentrations of these metals were comparable to those at reference sites in previous
sampling (MCA 2001), and sediment quality benchmarks are not available for these
compounds. Sediments were also analyzed for acid-volatile sulfides (AVS) and simultaneously
extracted metals (SEM). The ratio of SEM to AVS is a measure of the bioavailability and
associated toxicity of a suite of divalent cationic metals (cadmium, copper, lead, nickel, silver,
and zinc). Sediment organic carbon-normalized concentrations of SEM that are less than AVS
indicate that these metals are associated with the sulfides and are not likely to cause toxicity to
aquatic invertebrates.

4.2 Description of the Analytical Data

During the week of March 9, 2009, Exponent carried out field sampling for the STS. Sediment
samples were collected for analysis of a suite of target analytes, physical parameters, and
sediment toxicity testing (Table 1).

To ensure that sediment samples from the Mill River covered a range of lead concentrations, a
large number of samples were collected and analyzed for lead at a local laboratory (Complete
Environmental Testing, Inc. (CET), Stratford, CT) that could provide a rapid turnaround time
(e.g., less than 24 hours). These screening data were used only to select and validate the final
sample locations, but were not validated or used in the STS.

Ten final sample locations from the Mill River (Figures [-3) were identified that represent an
appropriate range of concentrations of lead in sediment. Samples were also collected from two
reference locations—Sasco Creek and the Patchogue River (three sample locations from each
reference river; Figures 4 and 5, respectively). These samples were analyzed for the full suite of
target analytes and other physical parameters (Tables 1 and A-1).

Concentrations of lead (Figure 6), zinc (Figure 7), aluminum (Figure 8), and chromium
(Figure 9) are elevated in certain Mill River sediment samples in comparison to reference site
sediments. Concentrations of arsenic, cadmium, mercury, and silver in Mill River sediment
samples are more within the range of concentrations observed in the reference site samples
(Figure 10). Concentrations of total organic carbon (TOC, Figure 11) and % silt/clay
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(Figure 12) for Mill River samples are generally similar to reference-site samples, with the
exception that Mill River sample MR-B4-A had comparatively lower TOC and % silt/clay than
other samples; this could be because MR-B4-A is closest to a large outfall that drains runoff
from I-95, which could wash out fine-grained, organic-rich sediments. Salinity of overlying
water (Table A-2) and porewater salinity of the sediments were higher in the Sasco Creek
samples than in other samples (Figure 13), but are within acceptable limits for the sediment
toxicity test organisms.

4.3 Data Quality

A Data Usability Review was performed by Exponent. The review examined the sensitivity of
reporting limits, and the representativeness, accuracy, and precision of the data. All
recommendations regarding data usability were adhered to for the purposes of the STS. All data
were considered usable for the STS project objectives, and no data were qualified as rejected.
Note, however, that all mercury sample results were qualified as estimated (/) and may be
biased high, as indicated by a high matrix spike recovery. A copy of the Data Usability Review
is available from Exponent on request.
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5 Effects Assessment

As noted above, the STS examines the two primary components of risk: exposure and effects
(U.S. EPA 1998). The goal of effects assessment is to describe the relationship between
exposure and potential response.

5.1 Comparison to Screening-Level Sediment Benchmarks

Concentrations of lead and other metals are compared to screening-level sediment quality
benchmarks. These screening-level sediment quality benchmarks are typically used to identify
samples and contaminants that may be associated with potential risks. The current STS
examines two benchmarks: the effects range median (ERM) and the probable-effect level (PEL)
benchmarks. The authors of the PEL (MacDonald et al. 1994} define this benchmark as “the
lower limit of the range of contaminant concentrations that are usually or always associated with
adverse biological effects (i.e., the lower limit of the probable effects range).” The authors of
the ERM (Long et al. 1995) define this benchmark as “concentrations equivalent to and above
the ERM value represent a probable-effects range within which effects would frequently occur.”
Previous assessments for the Mill River used screening-level benchmarks, including effects
range low (ERL) and threshold effect level (TEL) benchmarks, to identify contaminants of
concern (COC). Because COCs have been indentified, the current STS does not include
comparisons to ERL and TEL screening-level benchmarks.

Note that these empirical benchmarks are based on observed toxicity in field-collected
sediments that contain various co-occurring contaminants. Therefore, the probability of toxicity
reported for one particular compound (e.g., lead) may not be related to the presence of lead, but
to the entire suite of contaminants that is present in those samples. If the suite of contaminants
present at a particular site differs from the sutte typically present in the field samples used in the
derivation of the benchmarks, the predictive ability of the benchmarks can be reduced.
Therefore, these benchmarks are typically used as an indicator of potential risk and to identify
the need for more direct measures of sediment toxicity (e.g., sediment toxicity tests) at a
particular site.

Samples with sediment concentrations that exceed ERM or PEL sediment benchmarks (Table 2)
include:

o Lead: MR-SED-1, MR-SED-2, MR-SED-4, MR-SED-6, MR-SED-7 (PEL
only), MR-SED-10, MR-SED-13, and MR-SED-14

e Chromium: MR-SED-10, MR-SED-13 (PEL only), and MR-SED-14 (PEL
only)

e Zinc: MR-SED-2, MR-SED-4 (PEL only), MR-SED-10 (PEL only), MR-
SED-13, MR-SED-14 (PEL only), MR-B4-B (PEL only).
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Hazard quotients (HQs) are presented as the concentration of metal in the sample divided by the
benchmark (Table 2). The mean of the HQ for individual metals can also be examined as an
indicator of potential risk from exposure to the mixture of metals (Long et al. 1998). The
probability of highly toxic responses is relatively low (12%) among samples with mean ERM or
PEL quotients less than 0.1, and increases with higher mean quotients.

Samples with mean PEL quotients that exceed 1.0 (Table 2, Figs 14-15) include MR-SED-10,
MR-SED-13, MR-SED-14, MR-SED-2, and MR-SED-4. These samples also contain the
highest fead concentrations of any samples. No samples exceed the mean ERM quotient
(although MR-SED-10 has a mean ERM quotient equal to 1.0).

As noted above, these empirical benchmarks are based on observed toxicity in field-collected
sediments that contain various co-occurring contaminants. If the suite of contaminants present
at a particular site differs from the suite typically present i the field samples used i the
derivation of the benchmarks, the predictive ability of the benchmarks can be reduced.
Therefore, these benchmarks are typically used as an indicator of potential risk and to identify
the need for more direct measures of sediment toxicity (e.g., sediment toxicity tests) at a
particular site.

5.2 Acid-Volatile Sulfides and Simultaneously Extracted
Metals

The concentrations of AVS and SEM in sediment can be effective predictors of metal
bioavailability in sediment and porewater. Within sediments, much or all of the metals can be
tied up by sulfides (Ankley et al. 1996; U.S. EPA 2005). The availability of the divalent metals
(cadmium, copper, lead, nickel, silver, and zinc) can be estimated by measuring the levels of
AVS, SEM, and the fraction of organic carbon (f,.). In this analysis, the AVS, SEM, and /..
data are analyzed using the following guideline:

o The metals are considered unlikely to be bioavailable (and thus unlikely to
produce toxicity) if the ratio of (SEM-AVS)/f. is less than 130 pmol/ge..

» Toxicity is uncertain when (SEM-AVS)/f,. is between 130 and
3000 pmol/gg.

o Toxicity is likely when (SEM-AVS)/f,. is greater than 3000 pmol/g,. (U.S.
EPA 2005).

The method is used to evaluate whether benthic invertebrates are being exposed to levels of
metals that could result in adverse effects (See Figures E-1 and E-2 [Appendix E}, reproduced
from U.S. EPA 2005 guidance document). Because AVS levels can vary seasonally, EPA
guidance (U.S. EPA 2005) recommends that sediment monitoring occur in the months of
minimum AVS concentration—typicaily, November to early May. Therefore, current samples,
which were collected in early March, are likely to represent conditions of minimum AVS
concentrations, thereby providing a conservative estimate of risk.
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Levels of (SEM-AVS)/f,. for Mill River samples ranged from ~284 to ~5500 pmol/g,. carbon
(Table A-1). Levels of (SEM-AVS)/f;, for the reference river samples ranged from - 82 to
1465 pmol/g,. carbon (Table A-1). These values are far below 130 umol/g,., the level below
which metals are considered unlikely to be bioavailable or toxic (Figure 16).

Note that silver is not typically included in the laboratory SEM analysis because of quality
control (QC) issues. That is, silver that is added to matrix spike samples precipitates, resulting
in QC reports of 0% extraction recovery. However, low levels of silver in these sediment
samples would not substantially change the (SEM-AVS)/f,. values or the conclusions related to
the SEM-AVS analyses. For example, low molar concentrations of silver, estimated from
concentrations of silver in bulk sediment rather than from SEM analyses, are presented in
Table A-1.

5.3 Sediment Toxicity Tests

Sediment toxicity tests with the estuarine amphipod, L. plumulosus, were conducted according
to the standard protocol: Method for Assessing the Chronic Toxicity of Marine and Estuarine
Sediment-associated Contaminants with the Amphipod Leptocheirus plumulosus (U.S. EPA
2001). In this test, the reproductive endpoint is more variable than the survival and growth
endpoints. To reduce the variability for this endpoint, eight replicates, rather than the standard
five replicate samples, were analyzed.

Results of the sediment toxicity test are presented in Table 3 and Appendix B.

5.3.1  Relationship of Sediment Toxicity to Concentrations of Lead in
Sediment

Graphs of the concentration of lead in sediment versus survival (%), growth (mg/day), and
reproduction (young/survivor) are presented in Figures 17, 18, and 19, respectively. The graphs
indicate that concentrations of lead in sediment are not related to sediment toxicity.

High p values and low correlation coefficients (r°) for the relationships presented in these
figures indicate that the toxicity measurements (e.g., survival, growth, and reproduction) are not
significantly related to the concentration of lead in sediment. Toxicity measurements are also
not related to mean ERM-quotients (Figures 20, 21, and 22) or mean PEL-quotients (Figures 23,
24, and 25), values that reflect potential impacts of the full suite of metals present in sediment.

5.3.2  Statistical Analyses

Although data indicate that sediment toxicity is not related to the presence of lead or the suite of
metals measured in sediment samples, statistical analyses were conducted to determine whether
any samples from the Mill River are significantly different from the laboratory control and
reference river samples. The following statistical protocol (described in detail in the Exponent
2008 Work Plan) was developed in consultation with Ms. Florence Fulk of EPA in Cincinnati,
For this study, the significance level (i.e., alpha level) of the statistical tests was set to 0.1,
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which is the value used previously in the SSI (MCA 2005) at the request of CTDEP. The
software program S-Plus ® (Insightful) or similar statistical sofiware was used to analyze the
data.

To determine which statistical tests to use, the toxicity test data were tested for equal variance
and normality. The Levene’s test was used to determine whether the data for the groups being
compared exhibit equal variance (Table C-1). The Levene’s test was selected because it is a
robust assessment of the variance regardless of the underlving distribution of the data. The
Shapiro-Wilkes test and probability plots were used to determine whether the data are normally
distributed (Table C-1). Data that have unequal variance or lack normality were mathematically
transformed in accordance with the guidance and re-tested in accordance with the above
methods.

If the data had equal variance and were normally distributed, parametric tests were used.
Parametric tests are the most statistically powerful methods for detecting a difference when the
assurnptions of normality and equal variance are met. Below are the steps of the parametric
statistical analysis:

1. Perform an ANOVA' followed by Dunnett’s” post-hoc multiple comparison
test (alpha = 0.1) for differences between samples from site locations and the
laboratory control (Table C-2}).

2. Perform an ANOVA followed by Dunnett’s post-hoc multiple comparison
test (alpha = 0.1) for differences between samples from reference-site
locations and the laboratory contro} (Table C-3).

3. Perform an ANOVA (alpha=0.1) to test for differences between the two
reference-site rivers. If differences are identified, Step 4 will be performed
with pooled reference samples, as well as for individual reference sites.

4. Perform an ANOVA to test for differences among Site and reference-site
samples. Compare each Site sample against the reference-site samples
considered as a group using a test of contrast (Table C-4). The significance
level for each test will be adjusted to achieve the 0.1 significance level across
all tests conducted. This will maintain the significance level of 0.1 used for
this study.

If the data do not have equal variance and are not normally distributed, non-parametric tests
were used. Below are the steps of the non-parametric statistical analysis:

1. Perform a Kruskal-Wallis followed by Wilcoxon tests (overall alpha = 0.1)
for differences between samples from site locations and the laboratory
control (Table C-2).

Analysis of variance

Dunnett’s test is most powerful for comparing multiple groups against a single group, such as a laboratory
contrel.
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2. Perform a Kruskal-Wailis test followed by a Wilcoxon test (overall alpha =
0.1) for differences between samples from reference-site locations and the
laboratory control (Table C-3).

3. Perform a Kruskal-Wallis (alpha=0.1) to test for differences between the two
reference-site rivers. If differences are identified, perform Step 4 for pooled
samples, as well as for individual reference sites.

4. Perform a Kruskal-Wallis to test for differences among Site and reference-
site samples (Table C-4). Compare each Site sample against the reference-
site samples considered as a group using a Wilcoxon test. Adjust the
significance level for each test for the number of tests conducted, to maintain
the significance level of 0.1 used for this study.

Thus, if the data had unequal variance or were not normally distributed, both parametric tests
and non-parametric tests were conducted to determine which of the Mill River samples are
statistically different, if any, from the laboratory control and reference-site samples. This
approach ensures that significant differences do not go undetected due to the lower statistical
power of the non-parametric methods. Further, conclusions potentially affected by the unequal
variability or lack of normality are confirmed through the non-parametric methods.

5.3.21  Survival of Site Samples vs. Reference-Site Samples

Levene’s Test indicates that variances were not equal, even after transformation of the data
(Table C-1). The Shapiro-Wilkes test indicates that most data arc normally distributed after
transformation (Table C-1). Because data do not have equal variance, but are normally
distributed, results of both parametric and non-parametric comparisons are presented. Survival
was not significantly different between reference-site samples; therefore, survival of Site
samples is compared to pooled reference-site samples (Table C-4).

e Only one sample (MR-B4-B) had significantly lower survival in comparison
to the pooled reference-site samples. However, as discussed in detail in
Section 5.3.3, reduced survival in this one sample is not believed to be related
to the presence of lead.

5.3.2.2 Growth of Site Samples vs. Reference-Site Samples

Levene’s Test indicates that variances were not equal, even after transformation of the data
(Table C-1). The Shapiro-Wilkes test indicates that data are normally distributed after
transformation (Table C-1). Because data do not have equal variance but are normally
distributed, results of both parametric and non-parametric comparisons are presented. Growth
was significantly different between the reference sites; therefore, growth of Site samples is
compared to pooled reference-site samples, as well as to the separate reference sites (Table C-
4). Results are:

e Only one Site sample (MR-SED-10) had significantly lower growth in
comparison to the pooled reference site samples.
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e Several Site samples (MR-B4-A, MR-B4-B, MR-SED-1, MR-SED-2, MR-
SED-10) had significantly lower growth in comparison to only the Patchogue
River reference site.

e No Site samples had significantly lower growth in comparison to the Sasco
River reference site,

Although growth was significantly different between reference sites, these differences reflect
the range of growth in sediments from uncontaminated reference sites. Therefore, only sample
MR-SED-10 (853 mg/kg lead) is considered to have reduced growth in comparison to that
observed at uncontaminated reference sites.

5.3.2.3 Reproduction of Site Samples vs. Reference-Site Samples

Levene’s Test indicates that variances were not equal, even after transformation of the data
(Table C-1). The Shapiro-Wilkes test indicates that data are mostly normally distributed after
transformation (Table C-1). Because data do not have equal variance, but are generally
normally distributed, results of both parametric and non-parametric comparisons are presented.
Reproduction was significantly different between the reference sites; therefore, reproduction of
Site samples is compared to pooled reference-site samples, as well as to the separate reference
sites (Table C-4). Results are:

¢ Only one Site sample (MR-B4-B) had significantly lower growth in
comparison to the pooled reference-site samples.

o Several Site samples (MR-B4-A, MR-B4-B, and MR-SED-2} had
significantly lower growth in comparison to only the Patchogue River
reference site.

¢ No Site samples had significantly lower growth in comparison to the Sasco
River reference site.

As noted above, although growth was significantly different between reference sites, these
differences reflect the range of growth in sediments from uncontaminated reference sites.
Therefore, only sample MR-B4-B (91 mg/kg lead) is considered to have reduced growth in
comparison to that observed at uncontaminated reference sites. However, as discussed in detail
in Section 5.3.3, reduced reproduction in this one sample is not believed to be related to the
presence of lead.

5.3.3 Summary of Sediment Toxicity Tests

Although regression analyses indicate that survival, growth, and reproduction of test organisms
are not related to concentrations of lead in sediment, performance of certain individual samples
was significantly reduced in comparison to the pooled reference samples. Although growth and
reproduction for the two reference sites differed significantly from one another, results for both
the Patchogue River and Sasco Creck reference sites do represent the full range of test
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performance for relatively uncontaminated reference sites to which Site samples should be
compared. The current data indicate that:

e Only one sample (MR-B4-B) had significantly reduced survival and
reproduction in comparison to the pooled reference-site samples, but the
background level of lead in this sample (91 mg/kg) is not likely to be the
cause of toxicity.

e Only one sample (MR-SED-10, with 853 mg/kg lead) had significantly
reduced growth in comparison to the pooled reference samples.

Reduced survival and reproduction in sample MR-B4-B is not believed to be related to the
presence of lead, because:

e The low concentration of lead in sample MR-B4-B (91 mg/kg) is close to
background levels and within the range observed at the reference sites.

o Eight Site samples had higher concentrations of lead, but did not have
significantly lower survival or reproduction than the reference-site samples.

e SEM/AVS data indicate that lead and other metals in this sample are not
present at levels that are toxic to aquatic invertebrates.

e Concentrations of all metals (except Al, for which benchmarks are not
available) are below ERM and PEL sediment quality benchmarks that
represent the lower limit of the range of contaminant concentrations that are
usually associated with adverse biological effects (i.e., the lower limit of the
probable-effects range).

e The laboratory notes indicate that, during the course of the study, an orange
discoloration was observed on the sediment surface of this sample and others.
The effect of this material, which may be related to bacterial growth, is
unknown, but it could have affected survival in this sample.

e Sample MR-B4-B was collected {rom an area close to an outfall from the 1-
95 highway (Figures 1 and 2), and therefore may be affected by other
contaminants.

Note that these results are in agreement with the results of sediment toxicity tests conducted by
the U.S. Army Corps of Engineers with sediments that were spiked with lead (USACE 2002,
2003). Those studies found that L. plumulosus, though found to be the most sensitive to lead of
the four species tested, was not affected significantly by concentrations of fead in sediment as
high as 931 mg/kg.
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6 Development of Preliminary Remediation Goal

This section describes how the data from this study and the previous SSI are interpreted and
used to develop a final PRG that will protect the sustainability of the Mill River benthic
community. Remediation goals are based on observed adverse effects that are significantly
related to the stressor under consideration. The PRG for the benthic community of the Mill
River is defined as a concentration of lead that represents a threshold level for the sustainability
of the benthic community. Concentrations of lead below this threshold level are expected to be
protective of the sustainability of the benthic community.

6.1 Mill River Preliminary Remediation Goals

Adverse effects that are significantly related to the concentration of lead in sediment should be
used to establish a PRG for lead in sediment. The results of the present study, as well as two
previous studies, the Mill River Ecological Risk Assessment (MCA 2001) and the Supplemental
Sediment Investigation (MCA 2005), indicate that concentrations of lead at or below a
previously established PRG for the protection of human health (400 mg/kg) are unlikely to
result in adverse effects to the community of benthic invertebrates in the Mill River. Results of
these studies demonstrate that levels of suifides in the sediments of the Mill River and reference
sites are sufficient to bind lead and other metals, rendering them unavailable to benthic
organisms, and the concentration of lead in sediments is not related to standard measures of
sediment toxicity.

Results of the SSI study (MCA 2005), but not the MRERA (MCA 2001), indicated that one line
of evidence among several examined, the number of taxa, was significantly related to the
concentration of lead in Mill River sediments. However, the number of taxa in samples with
concentrations of lead below 530 mg/kg was not significantly different from the reference sites.
Therefore, the conclusion of the previous study was that 530 mg/kg was considered to represent
a threshold for the sustainability of the benthic community and was selected as the PRG for the
protection of the Mill River benthic invertebrate community’s sustainability.

This PRG for lead—530 mg/kg—for protection of the benthic community is higher than the
PRG for the protection of human health (400 mg/kg). Therefore, the results of the present study
and previous studies demonstrate that a PRG of 400 mg/kg is protective of both humans and
ecological receptors of the Mill River.
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Tables




Table 1. Analytical param'eferé and sample matrix: Mill River sediment investigation, Fairfield, Connecticut . -

MillRiver . °  SascoCreek == . Patchogue River
MR-SED-1, -2, 4, -6, -7,
-10, -13, <14,
-B4-A, -B4-B SCSED-2, SCSED-3 PRSED-1, PRSED-2

Metals in Sediment X X X
Aluminum X X X
Arsenic X X X
Cadmium X X X
Chromium (total) X X X
Lead X X X
Mercury X X X
Silver X X X
Zinc X X X
Other Parameters

SEM-AVS X X X
Grain Size X X X
Total Organic Carbon X X X
Total Percent Solids X X X
Porewater salinity X X X
Sediment Toxicity Tests X X X
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Table 2. Comparison of sediment COPCs to ecological risk-based concentrations

Sampie I1D: PRSED-1 PRSED-2

PET= ) ERM- PEL- ERWF
Metais Units PEL® ERM® Quotient Quictient Quotient Quotient
Chromium mg/kg 160 370 5.72 0.04 0.02 9.03 0.06 0.02
Arsenic mg/kg 416 70 1.21% 0.03 0.02 1.85 0.04 0.G3
Aluminum ma/kg NA NA 5210 6410
Cadmium mg/kg 4.21% 9.6 0.0775 0.02 9.01 0.158 0.04 0.02
Zinc mg/kg 271 410 36.1 013 0.09 386 0.14 0.09
Lead mg/kg 112 218 8.70 0.08 0.04 14.5 0.13 0.07
Silver mg/kg 177 37 0.0353 0.02 0.01 0.08%6 0.04 0.02
Mercury mgtkg 0.696 0.71 0.0182 0.03 0.03 0.0375 0.05 0.05
Avereage Benchmark-Quotient 0.05 0.03 0.07 .04
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Table 2. {(cont.)

SCSED-2

SAMPLE ID: (FD Avg) SCSED-3
+'EL- ERM- PEL- ERM-

Metals Units PEL® ERM® Quotient Quotient Quotient Quotient
Chromium mg/kg 160 370 306 0.2 0.1 51.4 0.3 0.1
Arsenic mg/kyg 41.8 70 3.8 0.1 0.1 7.08 0.2 0.1
Aluminum mg/kg NA NA 10050.0 13000
Cadmium mag/ky 4.21 9.6 086 0.1 0.1 1.13 0.3 0.1
Zinc ma/kg 271 410 154.5 0.6 0.4 228 08 0.6
Lead mefkg 112 218 69.4 0.6 0.3 92.3 0.8 0.4
Sitver malkg 1.77 3.7 0.6 0.3 0.2 0.56% 0.3 0.2
Mercury markg 0.698 0.7t 0.2 Q0.2 0.2 0.310 04 0.4
Avereage Benchmark-Quotient 0.3 0.2 0.5 0.3

MYDO3147.000 0761
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Table 2. {cont.)

MR-SED-2

SAMPLE iD: MR-SED-1 {FD Avg)

PET- R PEL- ERM-
Metals Units PEL® ERM® Quotient Quiotient Curotient Quotient
Chromium mg/kg 166 370 141 0.9 0.4 132.0 4.8 0.4
Arsenic ma/kg 41.8 70 3.89 0.1 0.1 5.0 0.1 0.1
Aluminurn mafkg NA NA 12200 12400.0
Cadmium mg/kg 4.21 2.6 0.982 0.2 0.1 1.8 0.4 0.2
Zine mg/kg 271 410 260 1.0 0.6 589.0 2.2 1.4
Lead mgikg 112 218 397 3.5 1.8 563.5 5.0 2.6
Silver mg/kg 1.77 3.7 0417 0.2 0.1 0.5 0.3 0.1
Mercury mg/kg 0.696 0,71 0.185 0.3 0.3 0.3 0.4 0.4
Avereage Benchmark-Quotient 0.9 0.5 1.3 0.7

MYQ03147 000 0701
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Table 2. {cont.)

SAMPLE ID: MR-SED-4 MR-SED-6

PEL- ERM- PEL- BRI
Metals Units PEL? ERM® Quotient Quotient Quctient Quotient
Chromium mg/kg 160 370 112 0.7 0.3 134 G.8 0.4
Arsenic myg/ky 416 70 417 0.1 0.1 4.26 0.1 0.1
Afuminum mglkg NA NA 13300 14100
Cadmium mg/kg 4.21 9.6 1.53 0.4 0.2 1.00 g.2 01
Zinc mg/kg 271 410 286 1.1 0.7 203 0.7 0.5
Lead mg/kg 1Mz 218 490 4.4 2.2 294 2.6 1.3
Silver mg/kg 1.77 3.7 0,532 0.3 0.1 0476 0.3 0.1
Mercury ma/kg 0.696 0.71 0.401 06 0.6 0.192 0.3 0.3
Avereage Benchmark-Cuctient 11 0.6 0.7 0.4

MY003147.000 0701
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Tabie 2. (cont)

SAMPLE ID:

MR-SED-7 MR-SED-10
PELC ERNE PEL- TRWV-

Metals Units PEL? ERM" Quotient Quotient Quotient Quotient
Chromium maytkg 160 370 67.3 0.4 0.2 355 2.2 1.0
Arsenic mg/kg 416 79 4.32 0.1 0.1 6.50 0.2 0.1
Aluminum ma/kg NA NA 14300 17400

Cadmium mgrkg 4.21 9.6 4.916 0.2 0.1 1.40 0.3 0.1
Zinc mg/kg 271 410 194 0.7 0.5 314 1.2 0.8
Lead ma/kg 112 218 168 1.5 0.8 853 7.6 3.9
Sibver ma/kg 1.77 3.7 0.364 0.2 0.1 0777 0.4 0.2
Mercury mg/kg 0.696 0.71 0.158 0.2 0.2 0.416 0.6 0.6
Avereage Benchmark-Quotient 0.5 0.3 1.8 1.0

MYQ03147.000 0701
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Table 2. (cont.)

SAMPLE ID: MR-SED-13 MR-SED-14

FELC- ERM- FEL ERM-
Metals Units PEL? ERMP Quotient Guetient Quotient Quotient
Chremium mg/kg 160 370 196 1.2 0.5 249 1.8 0.7
Arsenic myg/kg 418 70 7.80 0.2 0.1 4.20 0.1 0.1
Aluminum mg/kg NA NA 18600 17200
Cadmium mg/kg 4.21 9.6 1.46 0.3 0.2 1.64 04 0.2
Zinc malkg 271 410 553 2.0 1.3 31 1.1 0.8
Lead mg/ky 112 218 596 53 2.7 635 5.7 2.9
Sitver mg/kg 1.77 3.7 0.883 0.4 0.2 0.678 0.4 9.2
Mercury markg 0.686 0.71 0.313 0.4 C.4 0.358 0.5 0.5
Avereage Benchmark-Quotient 0.8 1.4 0.8

1.4

MYQ03147 000 6701
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Table 2. (cont.)

SAMPLE ID: MR-B4-A MR-B4-B

PEC ERW- PE- ERM-
Metals Units PEL? ERM® Quotient Quotient Quotient Quotient
Chrormium my/kg 160 370 46.5 0.3 0.13 70.0D 0.44 018
Arsenic markg 418 70 1.83 0.0 0.03 237 0.06 0.02
Aluminum ma/kg NA NA 4440 6640
Cadmium ma/kg 421 9.6 8.400 0.1 0.04 0.753 0.18 0.08
Zinc mg/kg 271 410 217 0.8 0.563 409 1.5 1.0
Lead maskg 112 218 69.4 0.6 0.32 91.2 0.81 0.42
Sitver mg/kg 1,77 3.7 0.104 0.1 0.03 0.192 0.1 0.05
Mercury mg/kg 0.696 0.74 ¢.0143 0.0 0.02 0.0449 0.06 0.06
Avereage Benchmark-Quoctient 0.28 0.16 0.45 0.26

® PEL = Probable effects level. MacDonanald, D.D. 1994. Approach to the assessment of sediment quality in Florida coastal waters. November,

® ERM = Effects range median. Long, E.R.. D.D. MacDorald, S.L. Smith, and F.D. Calder. 1895 Incidence of adverse biological effecis within ranges of chemical

concentrations in marine and estuarine sediments, Enviren. Manage. 19:81-97.

MYOQ2147 000 0761
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Table 3. Sediment toxicity test summary

Lead
Concentration Percent Survival Neconates per Survivor | Dry Weight {mg)
(mg/kg) Mean SD Mean SD Mean SD
Control NA
AB NA 91.9 10.0 4.66 1.91 1.34 Q.16
Sequim 84.4 6.8 5.85 132 1.43% 0.24
Reference
PRSED-01 8.7 831 22.8 3.69 2.03 1.64 0.18
PRSED-0O2 14.5 90.0 10.7 3.44 1.29 1.75 0.16
SCSED-O2 69.4 380.6 17.2 1.53 1.13 0.82 0.52
SCSED-03 92.3 68.1 40.3 0.93 1.27 0.63 0.33
Mill River
MRB4-A 69.4 71.9 18.1 1.37 216 b 0.93 0.28 b
MRB4-B 91.2 46.9 21.7 ab 0.23 0.27 ab 0.99 0.61 b
MRSED-01 397 80.0 12.0 3.98 2.66 1.24 033 b
MRSED-02 h64 813 16.4 0.91 093 b 0.91 0.26 b
MRSED-04 490 78.1 231 437 2.42 1.86 0.17
MRSED-06 294 88.1 10.0 7.31 2.24 1.80 0.12
MRSED-07 168 88.1 8.4 5.68 2.66 2.01 0.34
MRSED-10 853 66.3 29.9 2.30 2.88 0.57 0.40 ab
MRSED-13 596 86.9 21.4 6.34 3.36 1.50 0.64
MRSED-14 635 76.9 20.3 4.27 2.41 141 0.57

NA = Not analyzed

Data summary below represents resuits of non-parametric tests
® Mill River sample is signifantly lower than pooled reference sites

® Mill River sample is significantly lower than Patchogue River reference site

© Mill River sample is significantly lower than Sasco River reference site
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Table A-1, Sediment data

Sample ID MR-SED-1 MR-SED-2 MR-SED-2-DUP MR-SED-4 MR-SED-6
Sampling Date 3/9/2009 3/9/2008 3/9/2008 3/10/2009 3/10/2000
Lab Sample ID Units 0903118-06 0203118-02 0803118-14 0903118-03 0903118-04
Metais
Chromium ma/kg 141 127 137 112 134
Arsenic ma/kg 3.89 5.09 4,89 417 4.26
Aluminum mgikg 12,200 11,700 13,100 13,300 14,100
Cadmium mg/kg £.982 1.89 1.89 1.53 1.00
Zinc mg/kg 280 594 579 285 203
tead ma/kg 397 552 575 490 254
Silver ma’kg 0.417 0.504 0.545 0.532 0.478
Mercury mg/kg 0.195 J 0.285 J 0.277 J 0.401 J 0182 J
Inorganics
Solids, Percent % 91 96 94 94 88
AVSISEM
SEM/AVS ratic 0.112 0.0680 0.198 0.303
Sulfide pmol/g 436 J 11 J 230 J 10.8 J
Copper pmolig 0.313 J 0275 4 0.252 J 0.357 J
Cadmium umolig 0.00893 0.0125 0.0108 0.00822
Nickel pmolfg 0.0921 J 0.106 0.0804 J 0.0874
Lead pmol/g 1.78 1.76 1.53 1.01
Zinc umolig 2.80 5.48 2.70 1.83
Sitver {estimated from bulk concentration) umolfg 0.00387 0.00467 0.00493 0.00441
(SEM-AVS)foc pmolig-oc -1448 -2127 -775 -404
Inorganics
Total Organic Carbon {Run 1) % 3.0 6.0 3.9 2.7 2.8
Total Organic Carbon {Run 2) % 3.0 4.4 4.4 3.2 2.5
Average TOC (use for project decisions) % 3.0 5.2 42 3.0 2.7
Grain Size Analysis
% Caobbles Yo 0.0 0.0 0.0 0.0 0.0
% Coarse Gravel % 0.0 0.0 0.0 0.0 0.0
% Fine Gravel % 0.4 1.1 1.0 0.4 0.0
% Gravel %o 0.4 1.1 1.0 0.4 0.0
% Coarse Sand Ya 1.5 1.8 2.0 4.2 0.1
% Fine Sand Yo 32.2 461 48.3 291 3486
% Medium Sand Yo 13.6 7.9 8.8 15.4 2.6
% Sand % 47.3 55,8 571 48.7 37.3
% Silt Yo 42.8 364 35.0 39.3 54.6
% Clay % 9.5 6.7 6.9 1.6 8.1

Table A-1 Sediment Data revised.xls data
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Table A-1. (cont.}

Sample 1D MR-SED-7 MR-SED-10 MR-SED-13 MR-SED-14 MR-B4-A MR-B4-B
Sampling Date 3/10/2009 3/9/2009 3/9/2009 3/9/2009 3/11/2009 3/11/2009
Lab Sampte ID Units 0903118-15 0903118-01 0803118-05 0903118-16 09803118-09 (503118-08
Metals
Chromium mg/kg 67.3 355 196 249 46.5 70.0
Arsenic mg/kg 432 6.50 7.80 420 1.83 2.37
Aluminum ma/kg 14,300 17,400 18,600 17,200 4,440 6,640
Cadmium ma/kg 0.616 1.40 1.46 1.64 0.400 0.753
Zinc ma/kg 164 314 5563 311 217 409
Lead mg’kg 168 853 596 635 894 1.2
Silver mag/kg 0.364 C.777 0.683 0.678 0.104 0.182
Mercury mglkg 0.158 J 0.416 J 0.313 J 0.358 J 0.0143 J 0.0449 J
Inorganics
Solids, Percent % 86 87 94 96 100 1C0
AVS/SEM
SEM/AVS ratio 0.01586 0.384 0.0826 0.207 0.0439 0.0324
Sulfide pmol/g 176 J 15.8 J 901 J 224 J 64.1 J 135 J
Copper pumolig 0.192 J 0.495 J 0.28¢ J 0.230 J 0231 J 0.162 J
Cadmium pmoifg 0.00701 0.0101 0.0108 0.0113 0.00255 0.00448
Nickel pumolig 0.137 0.0809 J 0.271 0.0736 J 0.191 0.101
Lead pmolig G.645 2.93 1.85 1.74 0.223 0,284
Zinc pmaol/g 1.76 2.85 5.08 2.64 217 3.82
Silver (estimated from bulk concentration) umaol/g 0.00337 0.0072C 0.006833 0.00629 0.00095 0.00178
(SEM-AVS)/foc Kumol/ig-oc -5585 -473 -2428 -1037 -4003 -4087
Inorganics
Total Organic Carbon {Run 1) Yo 29 3.0 34 1.9 1.6 3.1
Total Organic Carbon {Run 2) % 34 3.6 4.0 2.4 1.6 35
Average TOC (use for project decisions) % 3.2 3.3 37 22 1.8 33
Grain Size Analysis
% Cobbles % 0.0 0.0 0.0 c.0 0.0 0.0
% Coarse Gravel Y% .0 0.0 0.0 0.0 0.0 G.0
% Fine Gravel % 0.0 0.0 0.0 0.0 0.0 0.3
% Gravei % 0.0 0.0 0.0 0.0 0.0 0.3
% Coarse Sand % 0.2 0.4 0.0 0.3 1.4 0.9
% Fine Sand % 41.3 16.4 18.8 14.1 78.5 58.5
% Medium Sand % 2.7 3.9 57 31 17.2 49
% Sand % 442 207 245 17.5 95.1 64.3
% Silt % 42.8 66.3 82.7 714 4.1 28.4
% Clay %o 13.0 13.0 128 11.1 1.3 7.0

Table A-1 Sediment Data revised .xls data
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Table A-1. (cont.)

Sample 1D SC-SED-2 SC-SED-2-DUP SC-SED-3 PR-SED-1 PR-SED-2
Sampling Date 3/10/2009 3/10/2609 3/10/2009 3/11/2009 3/M11/2009
Lab Sample ID Units 0803118-12 0903118-13 0803118-07 00603118~10 $903118-11
Metals
Chromium mg/kg 308 30.6 51.4 5.72 8.03
Arsenic mg/kg 4.04 3.81 7.08 1.21 1.85
Aluminum mg/kg 10,000 10,100 13,000 5210 6410
Cadmiurn mg/kg 0.666 0.5% 1.13 0.0775 0.159
Zinc mg/kg 162 147 228 36.1 38.6
Lead mg/kg 72.2 66.5 92.3 8.7C 14.5
Silver mg/kg 0.531 0.704 0.569 0.0353 0.0696
Mercury mg/kg 0171 J 0172 J 0.310 J 0.0182 J 0.0375 J
Inorganics
Solids, Percent %o g9 99 100 100 98
AVS/SEM
SEM/AVS ratio 0.0508 0.0493 0.196 0.117
Sulfide Hmollg 2588 J 532 J 1.76 J 3.81J
Copper Hmolfg 0134 J 0142 J 0.0510 J 0.0700 J
Cadmium pumol/g 0.00387 0.00859 0.00058 U 0.00112 J
Nickel pmolfg 0.0370 U 0.0558 J 0.0222 U 0.0343 U
lead Hmolfg 0173 0.317 0.0305 0.0489
Zinc pmolfg 1.05 215 0.263 0.325
Silver (estimated from bulk concentration) pmolfg 0.00492 0.00853 0.00527 0.00033 0.00065
{(SEM-AVS)/foc pumol/g-oc -1164 0 -1539 -103 ~217
Inorganics
Total Organic Carbon (Run 1) % 2.4 2.1 34 1.9 1.8
Total QOrganic Carbon (Run 2) Yo 2.2 2.1 3.5 1.5 1.7
Average TOC {use for project decisions) Y 2.3 2.1 35 1.7 1.8
Grain Size Analysis
% Cobbles %o 0.0 0.0 0.0 0.0 c.0
% Coarse Gravel % 0.0 0.0 0.0 0.0 0.0
% Fine Gravel Y 1.8 0.0 0.0 0.1 0.2
% Gravel % 1.8 0.0 0.0 0.1 0.2
% Coarse Sand % 2.2 0.7 1.8 0.9 1.4
% Fine Sand % 72.1 61.4 19.8 729 54.0
% Medium Sand % 12.7 6.0 9.5 6.5 10.6
% Sand % 87.0 68.1 31.1 80.3 66.0
% Silt % 9.7 248 57.6 16.6 29.0
% Clay Yo 1.5 7.4 11.3 3.0 4.8

Notes: J - Result is an estimated value.

U - Analyte was not detected. Value is the sample-specific reporting limit {(RL).

Tablie A-1 Sediment Data revised.xls data
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Table A-2. Surface water data

" ——

Station 1D Temperature (G ) Specific Conductivity (uS/oem)  Conductivity (uS/cm) DOsat{%) DO (mg/h) pH ORP (mVj Salinity {ppt) Notes
MR-B-4 578 440 279 94.8 11.85 7.93 848 <2
MR-B-4A 578 440 279 94.8 11.85 7.93 84.8 <2
MR-F-14 560 241 151 98.3 12.35 7.37 108.1 <2
MR-SED-1 8.27 1180 758 113.5 13.98 8.82 10.7 <2
MR-SED-10 8.07 194 124 112 13.91 5.50 207.7 <2
MR-SED-11 6.36 192 123 116.7 4.3 7.08 190.7 <2
MR-SED-12 4.89 254 157 87.7 1.22 6.76 7336 <2
MR-SED-13 6.27 1180 758 113.5 13.98 8,82 10.7 <2
MR-SED-14 68.21 427 274 111.4 13.77 4.96 2221 <2
MR-SED-15 4.89 236 146 a0.2 11.54 -3.84 1154.2 <2 a
MR-SED-2 6.21 386 247 113.3 14.01 6.42 148 <2
MR-SED-3 8.14 327 208 115.2 14.28 5.85 181 <2
MR-SED-4 5.02 245 152 90.6 11.56 261 881.6 <2 a
MR.SED-5 5.02 245 152 90.6 11.56 2.61 881.6 <2 a
MR-SED-6 4.87 232 143 91.4 11.71 -0.12 1022.3 <2 a
MR-SED-7 5.04 245 152 1.4 11.865 -0.36 1035 <2 a
MR-SED-8 5.18 248 154 91.3 11.59 0.08 963.6 <2 a
MR-SED-9 8.07 218 139 110.4 13.71 479 2382 <2 a
PRSED-1 5.08 a0 58 101.4 12.91 8.02 103.1 <2
PRSED-2 519 120 75 97.3 12.36 7.18 121.6 <2
PRSED-3 519 120 75 87.3 12.36 7.18 121.6 <2
SCSED-1 4.98 16042 2901 100.4 12.08 3.30 487.9 15.6 a
SCSED-2 514 13375 8303 96.1 11.82 2.20 501.3 12.8 a
SCSED-3 5.46 5640 3535 100.5 12,44 -2.44 597.2 5.0 a
Notes:

Salinity catculated from conductivity and temperature using caloulator on: http://www.fivecreeks.crg/monitor/sal.html
(a) Field notes indicate pH reading at sample location was not reliable
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1. Mill River Study Summary

1.1  Test sediment receipt and handling

Sediments were shipped overnight via Federal Express and arrived at the Engineer Research
and Development Center on 13 March 2009. Sediment temperature upon arrival ranged from
1 to 3°C (Appendix B). Sediments evaluated, using the nomenclature provided on the chain
of custody sheet, included SC-SED-2, SC-SED-3, PR-SED-1, PR-SED-2, MR-SED-1, MR-
SED-2, MR-SED-4,MR-SED-6, MR-SED-7, MR-SED-10, M-RSED-13, MR-SED-14, MR-
B4-A and MR-B4-B. Sediment interstitial ammonia concentrations were measured upon
arrival. Ammonia concentrations are provided in Table 2.

1.2 Methods

The Leptocheirus plumulosus 28-d chronic sediment toxicity test was conducted following
the methods described in “Methods for Assessing the Chronic Toxicity of Marine and
Estuarine Sediment—associated Contaminants with the amphipod Leptocheirus plumulosus”
(EPA/600/R-01/020; 2001) and “Standard Test Method for Measuring the Toxicity of
Sediment-Associated Contaminants with Estuarine and Marine Invertebrates” (ASTM E-
1367; 2003). A performance control collected from Chesapeake Bay, Virginia was included
to evaluate test acceptability. A second performance control was also included to evaluate
sediment from Sequim Bay, Washington for use as a performance control in future studies.
Sediments SC-SED-1, SC-SED-2, PR-SED-1 and PR-SED-2 were designated as the
reference sediment for the study. A summary of test conditions is provided in Table 1. Due
to logistical constraints presented by the number of sediment samples evaluated, the test was
setup over a two day period. Replicates A-D of each sediment treatment were initiated on
day 0 followed by replicates E-H on day 1 and were terminated on day 28 and day 29,
respectively,

1.3  Statistical Analyses

Survival analysis was conducted using SigmaStat Statistical Software (Systat Software, Inc.,
San Jose, CA). Survival data was arcsine square root transformed prior to normality analysis
using the Kolmogorov-Smirnov procedure. Equal variances were evaluated using the Levene
median test. An ANOVA followed by Dunnett’s means comparison procedure to the
reference sediments was conducted on data that was deemed normally distributed. Non-
parametric data was analyzed using Kruskall-Wallis ANOVA on Ranks followed by Dunn’s
mean comparison method to the reference sediments. Significance level for all tests was set

at o = (.03,

US 4rmy Engineer Research Mill River Sediment
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1.4 Results and Conclusions

Performance metrics were met with mean Chesapeake Bay and Sequim Bay control survival
exceeding 80% and positive growth and reproduction in all replicates (Table 2). Water
quality parameters fell within required ranges for both study phases (Table 1). Most
sediments contained varying levels of aquatic plants as well as indigenous invertebrates
including snails, chironomids and aguatic worms. Indigenous organisms were observed in
both reference and site sediments and do not appear to have adversely impacted the study
results. Discoloration of the sediment surface was observed in several of the sediments.
Orange discoloration was observed on the sediment surface of samples MR-B4-A and MR-
B4-B during the course of the study and at test termination. The discoloration was observed
to a lesser extent in MR-SED-2, MR-SED-4 and PR-SED-1. The cause of the discoloration is
unknown.

Significant effects on survival were detected for sediment MR-B4-B (46.9%) relative to the
SC-SED-2, PR-SED-1 and PR-SED-2 sediments. Survival in the remaining sediments ranged
from 66.3-86.9% and was not significantly impacted (Table 2).

Most statistically significant effects observed for the growth endpoint were for sediments
where biomass exceeded levels observed in the reference sediment. Biomass measurements
for sediments MR-SED-4, MR-SED-6 and MR-SE-7 exceeded biomass measurements for
the SC-SED-1 and SC-SED-2 reference sediments (Table 2). Sediment MR-SED-13
exceeded biomass measurements for reference sediment SC-SED-3. Sediment MR-SED-10
was the only sediment where a significant reduction in growth was observed. Biomass for
sediment MR-SED-10 was approximately three times lower than biomass observed for
reference sediments PR-SED-1 and PR-SED-2.

As observed in the growth endpoint, most statistically significant effects observed for the
reproduction endpoint were for sediments where reproductive output exceeded levels
observed in the reference sediment. Reproduction in sediments MR-SED-6 exceeded
reproduction in reference sediments SC-SED-2, SC-SED-3 and PR-SED-2 (Table 2).
Sediment MR-SED-7 and MR-SED-13 exceeded reproductive measurements for the SC-
SED-2 and SC-SED-3 reference sediments. A significant reduction in reproduction was
observed in sediment MR-B4-B with reproductive output that was 17 times fower than that
observed in reference sediment PR-SED-2.

In summary, only two sediments demonstrated significant adverse impacts. Sediment MR-
B4-B displayed significant reductions in survival and reproduction and sediment MR-SED-
10 produced significantly lower growth relative to reference sediments. No effects on
survival, growth or reproductions were detected for the remaining sediments.
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Sample Identification

MR-SED-1, MR-SED-2, MR-SED-4,MR-SED-6, MR-
SED-7, MR-SED-10, MR-SED-13, MR-SED-14, MR-

B4-A, MR-B4-B SC-SED-2, SC-SED-3, PR-SED-1and
PR-SED-2

Date received at US Army ERDC-
Vicksburg

13 March 2009

Sample storage conditions 4°C, dark

Test Species Leptocheirus plumulosus
Supplier US Army ERDC

Date acquired 24 March 20609
Acclimation/holding time 1 day

Age/Size class

250-600um size class

Test Procedures

USEPA (2001); ASTM (2603)

Test location

US Army ERDC; Vicksburg MS; Building 6017

Test type/duration

Static renewal — chronic solid phase/28 days

Test dates

March 25 — Aprif 23, 2009

Control water

Artificial seawater; Crystal Sea®

Test temperature

Mean: 24.8°C

Target: 25 £2°C Range: 23.7-27.3°C

Test dissolved oxygen

Target: equivalent to> 2.5

me/L. Range: 4.18 - 8.79 mg/L

Test pH

Target: Watch for pH drift | Range: 7.06 — 8.66

Salinity

Mean: 5.2%e

s . 0,
Target: 5+ 2%o Range: 5-8%

Test overlying total ammonia

Target: <60 mg/L Range: <l -2 mg/L

Test interstitial total ammonia

- Target; <60 mg/L

Range: 1.07 — 19.7 mg/Lat

day 0
Test photoperiod 16:8 L:D
Test chamber 1-L glass beakers
Replicates/treatment 8
Organisms/replicate 20

Exposure volume

2 cm sediment; 725 mL water

Feeding

Tetramin®three times weekly

Water renewal

Three times weekly (Mon, Wed. Fri))

Deviations from Test Protocol

None
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e

141 (0.24)

N/A <} 84.4 (6.8) 6.0(1.3)
N/A <1 | <1 91.9(10.0) 1.34 (0.16) 47(1.9)
4,72 <] <1 80.0 (12.0) 1.24 (0.33) 4.0 (2.7)
6.88 <| <1 81.3 (16.4) 0.91 (0.26) 0.9 (0.9)
1.12 ] <] 78.1(23.1) | 1.96 (0.17)ab 4.4 (2.4)
177 | <l <] 88.1 (10.0) 1.80 (0.12)ab | 7.3 (2.2)abd
19.7 2 <] 88.1 (8.4) 2.01(0.34)ab | 5.7 (2.7)ab
1.07 <1 | « 66.3(29.9) | 0.57 (0.40)cd 2.3(2.9)
8.64 2 <1 86.9 (21.4) 1.50 (0.64)b | 6.3 (3.4)ab
2.62 ] <1 76.9 (20.3) 1.41(0.57) 43(2.4)
431 <| <] 71.9 (18.1) (.93 (0.28) 1.4 (2.2)
3.02 <] <] | 46.9(21.7)aed | 0.99 (0.61) 0.2 (0.3)d
6.61 1 <1 80.6 (17.2) 0.82 (0.52) 1.5(1.1)
6.18 ! <1 68.1 (40.3) 0.63 (0.33) 0.9 (1.3)
2.48 I <] 83.1(22.8) 1.64 (0.18) 3.7 (2.0)
11.9 <1 <1 90.0 (10.7) 1.75 (0.16) 3.4(1.3)

N/A=Not measured; a=significantly different from SC-SED-2 reference; b= significantly different from
SC-SED-3 reference; significantly different from PR-SED-1 reference; significantly different from PR-

SED-2 reference (¢=0.5).
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Appendix A — Laboratory Bench

Sheets

I NIAL WEIGHT DETERVIANTION SHEET

{Project: Exoonent-Fairfield

»iLaboratory: US Army ERDC

§Test Spevies: Lepocheirns plimudosus

EExposure duration: 28 day

.Mass Measurements by

US Army Engineer Research
and Development Center

[P % | # animals on pan | Pan weight (2) | pan i Pan wei ght (g ] Pan & animat dey weight & Commznts_
; Zo 0.09%H | ©.09923 yd
2| 20 lppgas3l , 0359 P 22)
3 2% |0.0¢5%i | 0, 6 (als2k e
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}:ojeﬂ: Exponent-Fairfield

POREWATER TOTAL AMMONIA TRACKING SHEET

T SOt T e e A4 ammepwots

Test Init@io&teﬁ%@g
Laboratory: US Army ERDC Tew Date(s): Timre:
Test Species: Leptochierus plumul
Exposure duration: 28 day - i
< 3 [Dare: IDate: X mmonk
Treatment m ::;r:{X;LnL; Purep};"aler P'-"Sf:];";;wr Tcma:%raih"- Da’;‘imc Time li)a’ll‘fi:mc Time m":‘?me Time D?:me Time ’;‘3];3::;” e ‘?)a:‘ia"&
{purge 1) (pur%c 2} {purge )] ipurge 23 (purge 13 (purpe 2 (purge 13! {purge 2}§  (sham 1} {sham 2}
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ABC - - el - \\
mrsena | M, 3L 304 Z 241 \\
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mesensd V49 | 13FL 2 1200 \.Qa\
MR-SED-6 L1% Q. 8% & 241 .
MR-SED-7 4.4 A4il e 83
weseoof VW 0F W%l 2 21k I~
mR-sED-13] &7 M 2%0 | w 203 AN
MR-seD-14] R Mgk 115 - 4l N
mr-Bsa | U %\ ER) 2 22,8 \
menss | 20 1| 2 26, ¢ ~
scsepz 1 L lol A0+ 1 F 20X
scsens |\ \¢ 305 ] 1o 213 AN
pRsED2 | ZME " A 20,4 SN
ol WA~ T3 T4 07 -
Signatum O 4 . N
Disciosed and Understood

by:

-
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ENVIRONMENTAL CHAMBER DAILY TEMPERATURE MONITORING SHEET

Project: Exponet-Fairfield

Laboratory: US Army ERDC

Test Species: Leptocheirus plumulosus

¥Exposure duration: 28 day

i
Day Temperature (°C) Min (°CyMax (°C Cormrents Initials
& ]u@.._g a0 ¥ 14,5 }'a“‘y,‘!“a . Medote 2T
¢ 1 22,9 22.2]35, 2 | Module 2 ‘
“K i F&A 225 1y, Meduie A &
P 8 A — AT Madiies | it
p 2 pY- L 20 /] ¥
BT ~ 73):1’3 230 }j_f&' /f %f’
3 2L, 22. /27 oF
sitin 5 L.s 23,7 73% ] z 74
) & . 22 £7 3/ 2
et 209 Z'?'s?.;/;z_"ii{ z Y
"~z 2.5, 251 Tl | ¥
P (3¢5 Iy AT 7 74
3‘5‘@ < £ 242 2 /274 I o
%I:' Zgﬁ £ ). | / 25 Z PE
' ] - B3
4pjA< 3 AN awm? 5 2
‘ﬂ Ah 0 ECH | dh
Z{jt,ﬁbw:} Rgbt(u A'M ;ﬂ? X 2 i
; K 'y i .
“”W‘( 5 TEVECR; z ‘_
[}y /a &s.C 7 g/ 29,7 ] T
g KY11 1797 25,0 2. T
/] ] 25,0 T Jaso | i P
4{{/@ : gg ?;’\?511 igwﬁ{/zs \U[ 7 (22
1 i .0 . 2h, f 40
{jtefod <[ 25| 77354 z o
oo |12 52 P/ 202 | <LwH,
V2, 254 zUs/ 15,2 z oA
LD arem 259 LA/ 25} ] ¥
1% 277 3 298/ 2.0 Z P
N 95 EATPAY z 7
G Y % A2 X5 { gt
1 Ty LT AN 7 2 N AP
A—a 155 21.5] 155 ! P
41slef a 240 222 2%.0 Z T
/ 250 28 a5 ¢ e
e 7 2L 228 Z @
Slgnaturew Q J\W/ o~
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i ENVIRONMENTAL CHAMBER DAILY TEMPERATﬂRE MONITORING SHEET

EProject: Exponet-Fairfieid
Laboratory: U5 Army ERDC
Test Species: Leptochelrus plumulosus
[Exposure duration: 28 day )
Day Temperature (°C) Min (°Cy/Max (°C} Comments Initials
AIEIA A 25.3 22 225 F ) 1T
¢ FERY) 20.31245.% Z 3 {
1 20 3.3 AL AH 3 M
M < I Ly LI z :
%hb’laq( 20 PR [ 35.3/25.F Z 7
2Z A2.% A5 (24,0 z %
24 T WA 2
75 AarH A AN { 5
H\\’(W R 0¥ A9, 2] 25 7] 2 50
e 24 25,4 254/ 259 { o
o s L
v 23, S ! il
V}JS’Ior(_ﬁ 25 & 203607 22 L
a¢ | 24, 23.af M.y L kA
a1z 5.9 2551259 2 I
_ f[g( A% #1.4 >3 }va ) i
99 A 55.% 35, b/:»m z ¥
L I R N XY U il I YA
‘4}5”/ 17 25 A5 M 25 4 z A
ol 257 2 25T | o pra
/ ’
/
/
/
o=
A
/
/
/
e
Signature%ﬁ,&ﬁééw
Disclosed and/Understood by: ;@ p 7&:—-‘-‘
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WATER QUALITY MORITORING SHEET

[Project: Exponori-Farfield

Test Initiation Date; 4.

A5 fadorime:

JLaboratory; US Army ERDC Test Date(s): Time:
Test Species: Leptocheirus plumidosus Page ] of Gz Test day: 0
Exposure Duration: 28 days b

Trestment Reui Temp. (°C} Salinity pH D.O. Ammonia
- (426°C) | a6pp0 1 (65-9.0) | (4mgn) (mg/L)
A 24, & + A
B av.o 5 £33
c 24.3 PRY 1.95
scC D U3 s T ¥\ n-o~
E W4, 5 - Y.
F D TR 2F
G 32 g Y
H A5 '
S 75 A W K
B a5 1 0] 3.4
C | A% 0 & +.52
ABC D 25, | 7.5
E 4 2 ) w3
F ﬁi»f J i (L3
G ZA A L £.05
H 700 G AT
A A5, 3 5 F1F
B ELNE 5 T.49k
C 25 ¢ o F. ot
MR-SED-1 D 25 0 = =z O]
E 2,0 5 [
F M & XiAf)
s
L VL
A 254 5. 7.%
B 24,6 -1 +. 94
C A5 4 5 & oD
MR-SED-2 ) 2% % 5 5.0 &
E A
F 4 5 AL
G . 5 7]
H M. 9 5 AR
AT 2T =79
B a5, & 1.¥9
c 6.2 4 EXL
MR-SED-4 D Jel 5' s b’ =, S"’[
E T, YO 74
F a2z ) 7y
G g 1“ ’J/ g,ﬁlq'
H i) i <3
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WATER QUALITY MONITORING SHEET
Project: Exponent-Fairfield Test Initiation Date! 1 3y, Jfime:
Laboratory: US Army ERDC Test Date(s): Ao, A+, fald Time:
Test Species: Leptochelrus plumulosus Pageb—of 9 Test day: 0
fExposure Duration: 28 days
Temp. (°C) Salinity pH DO, Ammonia
Treatment Repl. 2426°C) | @6ppd) | (65-9.0) | (>dme) (mg/L)
A 2H.Y 195 2.pa £\
B a5 K F¥e | 5% B
C 252 Fx .Y
MR-SED-6 D ELT F94 | 49 B
B A4, 0 w1t A s
¥ 24y “0¥ &25 :
G 234 AR Y35 :
H 24 - A AV
A 2. ¥ & 1l 4.4,
B iR ¥y F Y
C AH, 2 FAL) X d)
MR-SED-7 D 25, 5 D L 50
E Pl g3y 388 ool
F 3%.9 LAY v KA ‘
G 44, - X2 X208 e
H 24H ¥k : RER
A 5.0 292 | 3.2 £
B 25.4 14/ 3.432 -
c R ¥.9¢ 342
MR-SED-10 D U7 29 _|FEI it
E 24, 2 Fin | 3132 e
F a4, 2 A I+ o
G a4, 2 %) % ¥
H M
A 294
B A,
c A v
MR-SED-13 D 2.1
E Al
F A,
G 24,4
H 24,1
AT aug
B M A
S CAP
MR-SED-14 D an H
E Ak, |
F A4,
SR
H A%,1
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| WATER QUALITY MONITORING SHEET

JProject: Expanent-Fairfield Test Initiation DateYae. 3y Joeflime:
aboratory: US Army ERDC Test Date(s): " Time:
Test Species: Leptocheiris plumulosus Page 7 of & Test day: 0
Exposure Duration: 28 days "
Temp, (°C) Salinity pH D.O. Ammonia
Treatmeni Repi, (24-26 °C) (4-6ppt) (65~ 9.0) (’4;'151"-')
A 251 7 A0
b ada__ 7 3.44
c 2 H Il q‘ U «2‘ i
MR-B4-A D 24.5 i 195
E 24,3 3 <. !_5
F Ml ¥+ g2
G A A g ¥
H A0 % il
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B 24,6 A F.3¥
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B A [ 1sc
C 24,9 i 334
SCSED-2 D M 7] F 03
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G LI + ¥iiY
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B 25 o b 1.9
C 24, 3 s =+.qe
SCSED-3 D 4.6 4 A7)
E M, 2 3 79
F YA 7 Ay
g 2;‘{ 2 7 é/gﬁ'
é % {%
A i ! lJ— . ‘:?-?'O
B a5 Y 1. 45
| STALLY [ Rl
PRSED-1 D 25 3 il 1.3F
E M. 4 g
F L) & AL
G A58 g, ¥
TR T AL
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! WATER QUALITY MONITORING SHEET
JProject: Exponent-Fairfield Test Initiation Dater 3353, Fime:
Laberatory: US Army ERDC _ Test Date(s): 31‘;35 - % sfﬂq Time:
-1 Test Species. Leptocheirus plumulosus Page ¢ ,of £} ' Test day: §
' Exposure Duration: 28 days ‘ )
Treatment Repl, Tzergé fg (ﬁf I;:;f) G sp-Hg 0) (:-:) n;:;{m A::‘n?:)is
A -{ °’X§g I (2 s 2 F w4 L
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F 4.0 4 Fdh
G ;2 LS ‘5 é Y 10?
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WATER QUALITY MONITORING SHEET
¥Project: Exponent-Fairfield Test Initiation Date: Time:
‘jLaboratory: US Army ERDC Test Dates): 3 J2.9/n9 Time
Test Species: Leptocheirus plumulosus Page ; of ) Test day:
Exposure Duration: 28 days Environmental chamber temperature: 2. ] i
Temp. Safinity pH D.O.
Treatment Repl. @+26°0) | aspp) | 65-90) | pamgry | COOT
SC A 263 b Fat L | N
ABC 24 7 £ R, £33 i
MR-SED-1 EY N o [ WA= o W
MR-SED-2 24 & (" 2-3% Y=
MR-SED-4 243 it (A7 4 (113
MR-SED-6 24 & € 17200 | ey
MR-SED-7 28 5 4 £arg L5
MR-SED- 10 22g | £ 1 3.7 L3)
MR-SED-13 P £ £y o L3
MR-SED-14 207 . £ 2 Pes V=T
MR-Bd-A 24047 | T ENAd Lol
MR-B4-B 247 S Lo 1 L2
SCSED-2 Z2le Va &4 Y
SCSED-3 2L 5 £ 388 | Ery
PRSED-2 28 L i 2. Pe L ID
PRSEDZ | - 2 8 L £u3 7+ 2
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Signature;

WATER QUALITY MONITORING SHEET
Project: Exponent-Fairfield Test Initiation Date: 3/21",. 3/2/inge:
Laboratory: US Army ERDC Test Date(s): 7/ ?O /G Time: 20! 05
Test Species: Leptocheirus plumuiosus Page / of ; / Test day:
Exposure Duration: 28 days Environmental chamber temperature: &/ Anpsnis
| Temp, Salinity pH D.O. )
Treatment Repl. (1426 °C) (4-6 ppt) (65-9.0) C4mgL) Comments
SC N Y% A ¢d7 | z3n NP 1S
ABC Js) 267 7 276 278 ' <
MR-SED-1 O 24-F A Fop 5 5D </
MR-SED-2 2 26.3 b Y5 | Lol 1
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MR-SED-13 s, 47D & /8 | 2£% X
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MR-B4-B ) 27D A £5/ 2l | {
SCSED-2 £ 25 ¥/3 LAy </
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WATER QUALITY MONITORING SHEET
Project: Exponent-Fairfield Test Initiation Date 3y ime:
Laboratory; US Army ERDC Test Date(s):L{ ) ]bq i Time: ‘ aﬂ}
Test Species: Leptocheirus plumulosus Page {of ;' Test day:
Exposure Duration: 28 days . [Environmental chamber temperature: 5_/),{
Temp. Salinity pH bD.O.
Treatment : Repl. @426°C) (46 ppt) (65-9.0) camgL) | Comments
sC 17 %f\.‘ﬁ + ¥ | .¥3 NI
ABC i Uk + %03 bbf -
MR-SED-1 D Y 5 .28 (2 58
MR-SED2 | I© 245 5 %371 bh t
MR-SED-4 g V] gole | L.yz
MR-SED-6 a4h 5 X% .59
MR-SED-7 f MH 1 S%ua VRVE S
MR-SED-i0 | |} MNE 5 1.4 e
MR-SED-13 | | M A2 8 54 Ll
MRSED-14 | b L) Y ¥z M
MR-B4-A b 2.4 5 vl 740
MR-B4B | . % avn 5 T4 (. 34
SCSED-2 Adit |z X2 9.7
SCSED-3 12 e ) £ 34 (. 2.0
PRSED-2 [ A Ly F.5¥Y [ 35
PRSEDA | ) 4 4 ") K02 L. .h3
Signature: @ZMM@) @ W / =y
Disclosed and Understood by: 2
Mill River Sediment

US Army Enginecr Research

and Development Center Toxicity Evaluations
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WATER QUALITY MONITORING SHEET
Project: Exponent-Fairfield Test Initiation Dater) oy 2y J Time:
Laboratory: US Army ERDC Test Date(s): L4 jrg,‘[gq ! ime: ]330
Test Species: Leptochetrus plutrulosus Page of T Test day:
Exposure Duration: 28 days Environmental chamber tomperature: 1{ ] 55
Temp, Salinity pH D.O.
Treatment Repl. (3426 °C) @6 ppt) 65 -9.0) 4 mglL) Comments
s¢ £ #5.0 . £ | .50 NI
ABC € ) 5 .15 (% '
MR-SED-] E 25,0 5 g, 15 204
MR-SED-2 4 25,0 5 yH9 (.2
MR-SED-4 E P 5 X5 | gy
MR-SED-6 E 45,1 5 g4 AT
MR-SED-7 E A5 | 5 ¢ H0 te 4
MR-SED-10 £ fAfece o 5 gl¥ | 3.23
MR-SED-13 E A5 5 £35 +. ol
MR-SED- 14 & 5.0 5 §.25 | .9
MRBAA | EE ?i?o '2: Au17 gsﬁ?;
MR-B4-B N, W52 AY
SCSED-2 E MW—Q o3 gFol (g 49
SCSED-3 E 251 3 S {292~
PRSED-2 E 2%.0 5 g 2> .90
PRSED-Z| E A5 0 = 5 .01

Signature:

e //4,’ V==

US Army Engineer Research

and Development Center
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Mill River Sediment
Toxicity Evaluations




WATER QUALITY MONITORING SHEET
Project: Exponent-Fairfield Test Initintion Date; 3as ¥, hfTime:
fLaboratory: US Army ERDC Test Date(s): 14 } [ Time:{ ()20
Test Species: Leptocheivus plumulosus Page of Test day:
Exposure Duration: 28 days Environmental chamber termperature: Yis
Treatment Repl. Temp. Salinity pH D.0. Comments
(24-26°C) | (46 ppd (65-90) | Cdmgr)
sC & VN 5 2493 112,30 Y
ABC & Ml 5 435 .gf '
MR-SED-1 ¢ i 5 £ o )
MR-SED-2 % AU 3 g FAVEY, guF
MR-SED-4 & | auM 5 K14 .43
MRSED-6 | L AU, 5 g0k 440
MR-SED-7 ¢ EURY, 5 AL, .9%
MR-SED-10 C a4 5 +X5 .5
MR-SED-13 ¢ 24, 3 5 i ¢ ¥9
MR-SED-14 | (o A0 - 4.5 75
MR-B4-A C PR 5 ? 35 .55
MR-B4-B ¢ 240 5 g2 143
SCSED-2 & aH.o 55 ¥.ad (9. a4
scsep-3 | Lo 2uH 5 Silly 1 9F
PRSED-2 ‘- A 5 gy ENES
PRSED-¥'{ L~ abf,;{ 5 ¥ 23 k-1

Signature: %&QM
Bisclosed atid Understood by; é/é// 9 ‘#

Mill River Sediment
Toxicity Evaluations

US Army Engineer Research
and Development Center

20



WATER QUALITY MONITORING SHEET
Project; Exponent-Fairfield ‘T'est Initiation Date: %,Wime: W
Laboratory: US Army ERDC Test Dates:.  aqlnnl an Time:
I Test Species: Leptocheirus plumulosus Page of "7 Testday:
Exposure Duration: 28 days Environmental chamber tomperature: bff 7
Tenmp. Salinity pH D.O,
Treatment Repi. (2426 °C) (4-6 ppt) (65-9.0) 4 mg/L) Comiments
SC W 24, ¢ & 5 3G PRI 10
_ABC W 244 5 g.0% 7.4 '
MR-SED-1 1t 235 .9 3 g2 [ 1t
MR-SED-2 [ty ,?q % 5 £ 3y . 7q
MR-SED-4 “ 8. K ¢.05 ¥, ok
MR-SED-6 i M. 3 g2¥ 4.5\
MR-SED-7 W g, % 5 g 00 ¢.X2
_MR-SED-10 Y 24.% 5 €. 0f - ¥9
MR-SED-13 H 25.% K £ L-Fo
MR-SED-14 [T} A 5 §.o0f F AR
MR-B4-A u) 2y 5 .03 G- 35
MR-B4-B n 2.9 £ 7,93 . 27
SCSED-2 Y 4. 5 5 21 | &.%9
SCSED-3 i 0,9 & e Z. ol
PRSED-2 H 2.4 5 245 | G.u
PRSED-¥ | W iy ¢ I % . OR te .35

Signature:;

US Army Engincer Research
and Development Center

0 Moy
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Disclosed an%d Understom; by: %/ 0"—(;2!7'-"' |

Mill River Sediment
Toxicity Evaluations




WATER QUALTTY MONITORING SHEET
Project: Exponent-Fairfield Test Initiation Date: %WOQT ime:
Laboratory: US Army ERDC Test Date(s) V” S'Q} o4 Time: §2) 6
Test Species: Leptachelrus plimulosus Page of Test day:
Exposure Duration: 28 days Environmental chamber temperamre:bl , L’J'
Temp. Salinity pH DO
Treatmernt Repl. (2426 °C) (@6 ppt) (65-9.0) (4 mg/L) Comments
SC D) 27.4 5 ¢. 0% 7.01 Nife
ABC V. 240 5 7 %9 ¢.9%
MR-SED-1 [} 24 [ 7. 95 é. 1y
MR-SED-2 D 23. 9 5 ¢.55 o £Y
MR-SED-4 277 5 ¥ 00 .97
MR-SED-6 D 27. 9 5 $. of 209
MR-SED-7 L 3.9 5 7 ¢q 6. %¢ |
MR-SED-10 0D 240 o .04 7.0%
MR-SED-13 D 2¢. 0 5 & 1( &, 76
MR-SED-14 | Y) 29.1 5 col | vy
MR-B4-A Y] 21. 9 5 €25 Zog
MR-B4-B ) 2%.0 [ 787 &-¥g
SCSED-2 ) 24. 5 €. 09 (o- 07
SCSED-3 ) 2¢ o 5 %.0¢ & .2f
PRSED-2 Y J? '? 5 777 G SG
PRSED. | i 5 7. 9f G- 57

Signature: %AW@Q gﬂ”ﬂ(

Disciosed aMnderstood by:

Mill River Sediment

US Army Engineer Research
Toxicity Evaluations

and Development Center
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WATER QUALITY MONITORING SHEET
Project: Exponent-Fairficld Test Initiation Date: )= by }, Fitne;
Laboratory: US Army ERDC Test Date(s) L4}i 306  Time [0
Test Species: Leptocheirus plumulosns Page  of ’ Test day:
{Exposure Duration: 28 days Environmental chamber temperature: 4/ 75
Treatment Repl. Temp. Salinity pH D.0. Comments
| e4°0) | @oppy (65-990) | C4mgl)
s¢ b F | Ah\ 5 248 | {40 NIT%
ABC & | 2n.2 5 T e | Le.549
| MR-SED-1 [l 25\ ] 330 (g. 2%
MR-SED-2 (ST | 2K O 5 399 | Lol
MR-SED+ S F | 34 | = 18N (Mg
MRsEDs | F 29 () 5 14K (.98
MR-SED-7 B 2% 2 = - 34 5 %5
MR-SED-10 - A5, 2 5 I T V=T
MR-SED-13 1.3 5 EXNE R
MR-SED-14 F 1T 251 5 43+ 1 Hha
MR-BA4-A [ A5\ 5 9.50 | 5.2
MR-B4-B 5.2 5 3.50 VRV
SCSED-2 AT 5 tax | LM
SCSED-3 - A5 5 138 (250
PRSED-2 F 5 5 3T L L
PRSED-¥ | i 29 2 Gk 5 | 23y | o

Signature: WAA/\/@Q ﬁOW

G oy
Disclosed and Understood by:

Mill River Sedintent
Toxicity Evaluations

US Army Engineer Research
and Development Center
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WATER QUALITY MONITORING SHEET
Project: Exponent-Fairficld Test Initiation DatePhy o 3fadn(Time:
Laboratory: US Army ERDC Test Date(s): H h’m oa... " Time: ‘3)35‘0
Test Species; Leptocheirus phemulosus Page of E T Testday:
Fexposure Duration: 28 days Environmentai chamber femperature: I / H
Temp. Salinity pH .0,
Treatment Repl (24:26°C) (6 ppt) (6.5 - 5.0) (>4 mg/L) Comments
sC i 24, 4 5 775 587 /
ABC A 2¢.6 5 7. 7L, @ <1, /
MR-SED-] A 29 ¢ & 76y & .34 /
MR-SED-2 A 24 5 5 7 %0 X /
MR-SED-4 il (2. ¢ S 755 G.2% /
MR-SED-6 A 4.4 5 7zq oo tf /
MR-SED7 | /X 293 5 757 | 6.64 /
MR-SED-10 A 2¢0 4 5 7 w0 G. 5% h@
MR-SED-13 | L |24g 5 7 Y S {
MR-SED-14 A 2 ¢ 5 7.89¢ s /
MR-B4-A A s 5 7.06 & of /
MR-B4-B 2l 2.6 5 § .o 5.99 /
SCSED-2 A 2¢. 6 5 745 5. 35 /
5CSED-3 Jay oA 5 ¥ 10 G.05 &
PRSED-2 [N J4. ¢ 5 757 .99 |
PRSEDA | A 124 s 5 7 96 .79 [
-
Signature:
Disclosed and
Mill River Sediment

US Army Engineer Research
and Development Center

Toxicity Evaluations



WATER QUALITY MONITORING SHEET

Project: Exponent-Fairfield Test Initiation Dam:% o g Time:

Laboratory: US Army ERDC Test Date(s): 4}y Flo Time:f 45 10

Test Species: Leptocheirus plunniosus Page of Tt Test day:

Exposure Duration: 28 days - Environmental chamber temperature: 4 /5"
Temp. Salinity pH B.O.

Treatment : Repl. (24:26°C) (@6 ppt) (6.5 - 9.0) C4mgL) Commenis
I M T Y 2 5 A WV P 7
PSRN W (L N e 00 V2 N Y

MR-SED-] (& Ab.& h 1.0 | (e.Ud /

MR-SED-2 & 2. > b 4.9 |G M4 /

MR-SED-4 &5 A5 A h 194 | 5D {

MR-SED-6 G an.3 H 3.8 i /

MR-SED-7 & 165 b g% 2 M0 /

MR-SED-10 Cr AHF.Lg h [, {g,59 /@__

MrsED-13 | (5 AB.5 4 257 | .2k /

MR-SED-14 | [~ 25.5 h F.50 503 [ :

MRBAA | {9 A9 M4 1 q&t 1532 | ]

MR.B4-B & 95 .5 4 a1 .33 | |

SCSED-2 O 15 F |4 0¥ U2y /

SCSED-3 & 5.3 5 *9% | el | ]

PRSED2 | (5 ABMH he 3. 3H 1 b.g2 ]

PRSED-Z| & 7 i 1739 pas 1/

") A5,
Signature:%ﬁﬁ[@] : .A)W/ o~
Disclosed an Understood by:__ ﬂ ‘{2 _’ffj{?

US Army Engineer Research MU River Sediment
and Development Center Toxicity Evaluations
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WATER QUALITY MONITORING SHEET
Project: Exponent-Fairfield Test Initiation Date: % wﬂq’ﬁm&
Laboratory: US Army ERDC Test Date(s): L{ | Zﬂ ] ﬂ‘f Time: |gjﬂ‘.}
Test Species: Leprocheirus plumulosus Page of Test day:
JExposure Duration: 28 days Environmental chamber temperan;x:e;; 2] Ei
Temp. Salinity pH D.O. -
Freatment Repl. (2426 °C) 46 ppt) (65~ 9.0) 4 mg/L) Comments
SC () oG 5 _11.80 TRE] {
ABC /] A4 2. .44 (#.05 /
MR-SED- | & a3 5 1dP b 25 {
MR-SED-2 ) U5 5 1.5 2. 2 /
MR-SED-4 a3 5 EA (2.0 /
MR-SED-6 ) ALy h a5 |1 .24 /
MR-SED-7 b R 5 1.9% .25 /
MRSED-10 | [h AU 3 5 1.y TRV [
MRSED-3 | 5 MM 5 NS Bih | 0P
MR-SED-14 ) AU5 5 155 .22 /
MR-B4-A A b 5 e | L3l /
MR-B4-B AL A NIRRT, /
SCSED-2 0 AU, 5 an | (B35 | [
SCSED-3 7 My 5 A3 | 5,34 |/
PRSED-2 B aM (5 5 13 13 |/
PRSEDZ| | [ 5 255 | w.F §
Signature: QM"\M@Q W / - /
Disclosed and Understood by:_ / / g "—;b
&
Miill River Sediment

US Army Engineer Research

and Development Center Texicity Evaluations
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WATER QUALITY MONITORING SHEET

Project: Exponent-Fairfield

Test Initiation Date: 3.

g e Fime:

Laboratory: US Army ERDC

Test Datels): Hb,z IL;]M Time:

Test Species: Laptochelrus plumulosus Page § of & Test day; 28
Exposure Duzation: 28 days .
Temp. {°C) Salinity jiled D.0. S AT
Treatment Repl. (22-28°C) (46 ppt) (&5—9.0) - mg/L) s
SN 0 N 2 IS e 2 I 5
B__ [ dH.0 s w3 | (a e
C 43.% g 34X lo- 34 : :
sc D[ AND 5 2031 Gag
E a5, 2 4 25¥ 1 (129
F 015} ‘?7 5— ?'UJ’ ["lo
G 2h. > 5 ey (2.5
H b4 5 2 | (22
A M 1 3.5 (. 3R
B_ A4 2 i 1}%61’ {0 3 i
c_ 1 aua 5 TR G35 b
ABC D A A 5 eRTL U-w Wl
E gﬁl—eg { ?-é{[ (Fe ?j PR el
F 25 % 5 Y
G 25, 3 5 lz3
H A7, % 5 12X
A aAM 5 1.5D
B A R 5 LK
< AU, 2 g 345
MR-SED-1 D A, 4 5 1.53
E 25,2 72 202
F 25 b 2-{200
G L 5 7.3
H 254 /1 K1F
A ah.? 5 4,34
B 23, 3 3.4
€. ana L g EXTL]
mRsED2 [ D [ 2%4 | 5 %
E 24,3 5 7. 21
E 2B, 3 5 .
g 25 5 E | g
B 28l | a1 7.5
A 22.9 5 194
B Ak 5 EXVE:
c A, A 3 "ol
MR-SED-4 D Ax ) 1 T
E 25 5 3. by
F g 4 LT
a L 7 . F02
H A 4 5 AL

US Army Engineer Rescarch
and Development Center

27

Mill River Sediment
Toxicity Evaluations



WATER QUALITY MONITORING SHEET
Project: Exponent-Fairfield : Test Initiation Date3}y5 3] JFime:
Laboratory: US Army ERDC : Test Date(s) U7 - Ul7 3564 Time:
Test Species: Leptocheirus pluntulosus ) Page }_of ‘{' ! Test day: 28
Exposure Duration: 28 days )
Temp. (°C) Salinity pH DO, o L
Treatment Repl. (23-28°C) {46 pot) ©5-9.0) 4wl : Yoe o ﬂ@%
A 4. | 5 152 1 L.
B ‘2 ‘4‘0 5 3. :I’{J
MR-SED-6 b FERT ' ENTR
: E 254 . A - 1.7
N = 7 N R S W X
G A5 & 9 2.32¥
H 25,3 2, 4 37
A 239 5 e 2141
B a3 5 3.5
c M | 5 153
MR-SED-7 D P! 5 345
E A5, 2 5 2 Lold
F 25 4 1 .50
G 29,2 5 .69
H AL 5 5 1754
A AY.3 ) 1.5
B 4. 2 5 157
c A3 5 ERVL
MR-SED-10 3] 23 % 5 153
E 255 5 T8 | L,
¥ 254 5 21X .
G 251 "{ 5 ! —3 ‘ S/'g {:fr
H A5 5 5 429 | (s
AL AR g Ul |k,
B 2.9 1 .59 | 7
C 2 % A q 6 j‘ 3 % {1.6?)
MR-SED-13 D a1, 3 5 . ENETE VRN
E A5.3 4 45K (- 3F
F A5 M 3 21AaY | (135
G 4.9 3 Jt3 | (240
H B.5 A .52 15,93
A 23T 5 .13 L.
51 134 AN VI A
C A3l ] LK FAC]
MR-SED-14 D 24,2 ) . Lple .0Y
E 25.H 5 7.t} U 3¢
E 9.3 | k. el | s
G 2,5 5 £.329 | 30
H g‘br‘ 5 ; 1‘ [’3 5‘ W’
US Army Engineer Research Mill River Sediment
and Development Center Toxicity Evaluations
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i WATER QOUALITY MONITORING SHEET

[Project: Exponent-Fairfield

Test [nitiation Date:

taboratory: LJS Army ERDC Test Date(s): W7 7.
Test Species: Leptocheirus plumulosus -
Exposure Duration: 28 days ‘
Treatment Rept. rf;;‘:é(:g})
A 24y &
B 5 .,?LL 3 5
c 24, 3 4 72
MR-B4-A D A4 | 'd .
E L5 5
_F 25,3 5
G A5 A 9 .
H A .2 | 5 [
A AUS 5 Uiz
3 2354 5 gl
¢ Ah 5 Ve
MR-B4-B b AN 3 h CAVLS
E arn 1 5 (74
F M4 | b i HHE
G 241 5. ol | 455
H 255 5 540 | n75
A A2 A 130 5 g
B 4.3 5133w 1652
¢ A4S 5 4.3 L9y
sesepz [ D M | 155 L5
E A5, 4 5 ¥+ | A>3
F AT . 3R 153
¢ :;4’ g’ ‘ ;;5 g’ 1¥3 | L. g’?
H . i . [&_ ¥
A A4, 0 5 '1‘8"% 3. 23
B T N I A e Vi 20 VY
c 23,4 7 Tho | 3ub
SCSED-3 D AU 2 5 +:4i . Y
E AH, 3 5 473 .
P 255 | 5 kG
g A5 M & e U
H 2015 5. .
A 42.49 g, 1.3
B A 5 153
¢ a4, 5 L S i 1
PRSED-1 D Aw, 5 4 SR
E_ 1 A53 |9 1.
F 1 g5 3 | % 7.1
G 294 2 17.93
H Ag. 2 1 5 1:0%

US Army Engineer Research
and Development Center

29

Mill River Sediment
Toxicity Evaluations
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WATER QUALYTY MONITORING SHEET

Project: Exponent-Fairficld

Laboratory: US Army ERDC

Test Initiation Date: ) lﬁeﬁﬂnﬂjime:
Fest Date(s): H[37 - L{l 77_9,1

Time:

US Army Engineer Research
and Development Center

30

Test Species: Leptocheirus plumudosus Page l( of Ly ) Test day: 28
Exposure Duration: 28 days !
Treatment Repl. Temp. (°C) Salipity - pH DO
(22-28 °C) (4-6 ppt) (6.5 - 9.0) =4 mEIL}
A 241 | 5 T a5 G54
B PER] 5 AV
¢ A% i 453
PRSED-2 D ., 2 5 R
E 255 4 %7.?&
F - 5
G 4
H 45

Mill River Sediment
Toxicity Evaluations



DAILY NOTES SHEET

Day:
lDate: 2 3la ]
initials; old

Observationsinotes: Beooroc ) B S B ¢waem~4~
Recelnd 7 CoenC entalole,  Fa tg_jg 2eticet, (i gl)
At gl ment  feioim balste , 8% o  Codicir e
if?‘crzl:’ Cnbﬂ ('f.m;;:t ot & T, e

r /
e
7

IDay:

Date;, 3/ 4?-?'/() S'

Initials,____ ¥

Observationsinotes: L odioovt  lepwme rep . o4 Frea e ¢ old
ey, &z ol $ed et Crred— ek L f."; = i’-m-;a-\fl'gf"'

P tendsr o podVese.  bleukst b, mialelc e& i, -

= pde of ecol Lebvadk  laoy- cpled -k regloeck
__L,c/lec’:)’“ Sed oo Cocd ey facare. Coll e otet i.,--f,,
Feoceeect o fediwd Lo+, nlee bey Lo Bus (i
»nm&wf Lo dlead o e Jﬁbcr}««. 7 18 Feid
(cotbde-  Cnd  pleced | Have  lurber  foFig /rcff-.,t)——@)

P bbbl B ann b W) L e bl B2 Bos
g n Plecod g glm 2ol o byt + e»».j’a_;,n_),& {)wrhyLL I

Day: _
Date: 21247 3

initials; P;”"‘T’/" JZ(C{W' Srolerenbis fo T Ln S Ao Jata,md
Observationsinotes: L—ef# 0 capzteg=  iavece Cownd s iy ,,y

£La-.»[rlrr’d. ,i'ﬁ ?Fﬂ el } "y \f (.(J ot ‘@"‘“J';.:%'_Mhécfjﬁ

[ A~ Doe e dpepse i, DR o2 AN 2 e egtrihimans s ot Crigeg

sedly oddaf di eobd e bec— i figre hopi ] /r@f,qu)
Lectosry,  goleobod e p ‘(9'4,-}%9,.. Codt Gt b P

Gk /
V2
P

Signature %ﬁ\ﬂm
Disclosed andWnderstood by: // / D—%é-:‘:b

Mill River Sediment

US Army Engineer Research '
Toxicity Evaluations

and Development Center
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DAILY NOYES SHEET

Day_

!Date: sUY/%;

initiats: !}E f:Sj"ji” :Sm -3’6_ '

Observationsiates: ¥, .| ,-{1';,— - (omstec deedi #3 / et ZZ"H)
bocee  fehy o Aoicoded o e Ppd fendeec

deceteal, o b € Legeheh s e pober sl 358h(

1Day:
Date: 2123 T
Initials: DF Vs

Observations/notes: Fam%m— £ o dersh, gk Loty .s&fs:&ty;
(_Cdﬂln r’*‘ g Bocke cLGC L’Ji _{r}i!"‘ “ﬁd"b&‘" 'Fr e 'f;s

PLER P 4 A;c . Ap', (lp :E.,g Ao O™ 'Te:n;r J"(eaJc’_/]
/

/EF
/ %/
7
Day: 2/286/
Date; N
Initials:
Observations/notes: Tt ot eooed f Eloitod Lot
oSy # ; el
£ 'g?ﬂ'q-.'}m;f a, erd Hed  Ohly don Vpatoms "L'Jc!st-j
7 )
/,9#
Ly
4

Signaturo:_%wmv- )gﬂ/}’}/ 74 -
Disclosed andAlnderstood by: é%// p '-"7!-’=-

Mill River Sediment

US Army Engineer Research
Toxicity Evaluations

and Development Center
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DAILY NOTES SBEET

Ipay:
Date; KOS/ 1.4
Initials: D¥

Observationsinotes_ 7} . cfee t };, beri- Ao Jpj@d‘gg Aoy v, ab _;m,q
}

QML%K I SRS I Y
v L e T B ;‘}wur'

ra

/
/.
7]
pd
Z

'd

Day:
Date____ 2 /24041
initiats:__p#, T/~

Obsewaﬁownows_ﬁumlg‘-&@v_ﬁzg%_ﬁzﬁﬁu.@?

Lxchooge o Fod  optdp Mo Floges Phreed
/
/ pA
Pl 4
Day:
Date: 5[51qu
Initizls: Vt \h
Obsenrat:anslnotes v ted (&Iili\f ‘\af%% 2} \M&Ml& é HMW
iz, NY Oztens seen’ W i
ﬂ\!{ S\ Pl
iy
RYAV

N

Slgnature ‘:’.’ % ):/ / o

‘Disclosed a g Undeood by:%{@—%\

US Army Engineer Research
and Development Center
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DAILY NOTES SHEET

Day:
{ate: L” H Dq
{initials;_ Y’l i J N

Obsarvationsr’notes \NN{N Piﬂuﬂﬁf Q’V\ DUJ bgﬂa/\é W\C'A&)\é‘/

Qi Qo M bﬁdﬂlﬁg et lml o W\'t”
thod  paviene O 0NN on A e 0l e
jm*a«immd J 74N
/{0 /
/ ALY v
/
Day: /
Date: ;"“7"“}0‘ /
tnitizis: \

Onservationsinotes:_¥ £ ((Nt\eck MGM\@ W\O& 2N\ WW
Wit Godd twO\ov) m/huw»s OV Me &

7]
VAN A
7
7
7

-

Day:

iDa:,e f’” 75’/0 0{

initials: Afe'll}w
Observations/otes: ﬁﬁ\@W"[m DAA. Wﬁé O'F 4381 '{Yt' %M:
waodale dewane afrodod add wg@m{
A ddo | s r/l/wmu L
o pUk Bealdis

L /o

7 (d0)

__ /7

Signature: Q'? MFJS Q /i cW
Disclosed and U{fj:derstood by: é KL-’%:?

|

US Ariny Engineer Research Mill River Sediment
and Development Center Toxicity Evaluations
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DAILY NOTES SHEET

Ghcd_tiodfs Y f bl god
/ .

Day; wiq ‘ CC?
Date: L
hnitials: P {/’
Observaifenslr"mtes;

/ A
/ 4
/.
7
fDay: 4{5 Z Dq
Date: {70
nitials:
;SSewaﬂonsmotes [fd o] l)CQéQ J’QML "th@ :CLQ«Q Lﬂfﬁuﬁ’ c 863 tj
/
/£
y/7a
/ [
=
LD&y: l{! ( i ! b q
Date: J,(Z! I M
initials;
IO;tse'rvatlonslnotes Veiw 4 €A A(’LLLUI 1M &U.RR, ‘-l@i/\/unf Add Mf;

WA capinge comdacded gn add ealtdhd /LU
ot utv amd ady biou) (ULt Viis ks

I;WZ o Hhlimn eond

-6 1 A- sidy Wwﬂam%

wm m,uk hn\i«éw 6/ J% mu maw{&, MM
Add kA A 7,

s dop

Signaty;

B h
Disclosed drd Understood by: ‘2//(’ [(L‘Eb‘

Mill River Sediment
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EERT SAMPLE RECEIPT
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Sample Sample
Number: Number:
1 LLD-3 2pi2 (240 éiIUIM 21
2 SCEED-7. 2ofa W35 /1009 | o
s YOPD-2 JofQ W25 B)1eod | 2
4 24
5 25
[+ 26
T 27
8 28
9 29
16 30
11 31
12 32
13 33
14 34
15 35
16 36
17 37
18 38
19 39
20 40

noes. YA st om fdclt Woced A w,m fupe ow

Yl mb\w ) Seal

Rewvised: August 2008

US Army Engineer Research
and Development Center

51

Mill River Sediment
Toxicity Evaluations




3

EERT SAMPLE RECEIPT

Coutier/airhill: \"‘f A FX' '

Container type: Cﬁlﬂ@/

iDate/time received:; E%“ A 2 { géi PH?
Coltection dateftime:

a0 18 29%
Custody seal intact?fﬁ[} ;ﬂlﬁi\ GY\ CGD\W

Temperaturs: L lOC/ {sample or temp, bottle)
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Project,
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o
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of

Page
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EERT SAMPLE RECEIPT
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Project: lNWﬂé’ H% I] i’»ﬁtv’%{f 1(.1/
ciient XG0 LY

Container Number:_Z_Qﬁ__

poc DAL tAnway

. CQC present?; :{6«75

Page f) of q‘

Samples incitded in container:

Sample ) Sample
Number: ] Nurmber:
1 M-S0 M 3/a)o9 | 2
2 M- SeD-l 0900 3Jlojog | 22
3 ) 23
4 24
5 25
5 26
7 27
8 28
8_ 28 ,
b s

11 3
12 32
13 33
14 34
15 35
16 ! 36 -
17 a7
13 38
19 28
20 ’

notes: SPOS \‘OW,S;&MJE’ @'l/i ket i

40 ‘
MY Telps on (ke
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EERT SAMPLE RECEIPT

Dateftime received: 5io '?)Lﬁ'?

Coflection dateftime: 0 / 1 / 0 q
[Courier/airbill, E@L W :}‘0‘ %h’fl}gaqq’
Container type; PF)’D\ ) '

Custody seal intact N S 6N (6Dl -

Temperature: L {slampl'e or temp. bottlie)
Technician initials: "

Project: ]

held

Client: WQLYMM«(:}‘
Container Numbett Qf H(’ f
roc. el inay”

COC present?; ﬁﬁﬁ)

Paga_ Vl

ofq{

Samples included in container:

Sample Sample
Numbet. . . Number.
s MDA B0 24 | a1
2 ME-SEDAS 4N _M!Uq 22
3 ME-2U- & (WG Hupd | 2
4 " 24
5 25
8 26
7 27
8 28
9 29
10 a0

11 N
12 32 ‘

13 23
14 34
15 35
16 36
17 37
18 38
19 39
20 40

notes: Q1S e YAKEA 1fach Voo owdAy dufe o COWeA”
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EERT SAMPLE RECEIPT

Date/time received: 31 Iﬁ! ;}0‘ | @4 6

Collection dateftime: ,ﬁ{fi Hﬁ ﬂ 555/ DC‘
Courigr/airbill: @AW} %6600?0824:}/
Container type: C/SD[M

Custody seal intact?; ma,‘ Uﬂ%k

[Temperalure: (sampte or temp. bottie)
Technician initials; /\F‘) )

_ lPaga 6’ of. ,—?’

Project XYV [EA eld
Client: _[ xiﬂiﬂﬂﬂ,{ A

Container Number, li Q-{ +
roc_aniled Finay

cocpresent?_ NES

Samples included in container:

Sampie Sample
Number: Number:
1 MY D -2 | HD %0}‘061 21
2 SC=SED-3 1200 ZfiA | 2
3 23
4 24
5 25
6 26
7 27
K 28
9 29
10 30 .
11 31
12 32
13 33
14 34
15 35
16 36
17 37
18 58
19 ] 30
20 40

oo QU0 leseiit g Uik
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EERT SAMPLE RECEIPT

iDateftime raceived: 3‘ 1% Zi}g 1349 : Project E}@MM “%U | ){flcl
Collection dateftime: :2“ Z A &Z?HHOOI — - Client: WWIW\OM

Courier/airbitl: VQAW! /”'CI WD%&Q\QQ’ Contasner Number {ﬁ j}& }

Container type: (. 60\ POC: Dﬁ{ m@l ey
{Custody seal intact?: M\ )4 C 6L) ‘ COC present?: ;’Eg

Temﬂefawm»wéf_g_w(sampieortemp, bottie) ‘ Page {pg ot F
Techniclan initials: o

[Samples included in container;

Sample Sample

Number, Number;
1 YW -<ep -2 lo{/ﬁ&fhi{ﬂ g2t
2 V- Sp-4 20k g 2
s Y -5eD-Y 2ol o0 | 2
4 24
5 25
5 26
7 27

-8 28
g 29
10 | 30
11 31
12 32
13 ~ 1 33
14 34
15 - 35
18 38
17 ‘ 37
18 38
19 39
20 40

Notes: 0N (9.0 puidLeA owduy fﬂgﬁ(?.__ O {”07)1@//

Revised: August 2008
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EERT SAMPLE RECEIPT

5
10109

Dateftime received:
Collection dateftime:

~ {Container type: C@‘@V

Custody seal intac> N ST TN (ﬂ)l@V

Temperature: a 2% (sample or temp. botle)
Technician initials: '

LCourierlayrb ik P (4 ri é}( M %@O %&?jl "}

Project W { {f[d/
Client: QSAQWH
ContainerNu:nber: k of 4

poc: DAVl Eanay

COC present?: Jg’i

Page q' of q’

Samples included in cantamer

Sample Bampie
Number, Number;
t MIZ-SED-1 1920 Al |
2 M@ SED- 3 (120 5/10107 22
3 23
4 24
5 26
8 26
7 27
8 28
g 29
10 30
11 31
12 32
13 33
14 34
16 35
16 38
17 37
18 38
19 39
20 40

Notes: 0L WeSpuld enn (0C ufed engay oo O/ (Dl

Revised; August 2008
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Appendix C -Statistical Analysis

Survival versus SC-SED-2 Reference
One Way Analysis of Variance Monday, April 27, 2009, 4:28:01 PM

Data source: Data 1 in Notebook 1

Dependent Variable: Suvival SC-SED-2

Normality Test: Passed (P =0.372)

Equal Variance Test: Passed (P = 0.698)

Group Name N Missing Mean Std Dev SEM
MR-SED-1. 8 {+ 1.14% 0.204 0.0720
MR-SED-2 8 0 1.191 0.278 ¢.0983
MR-SED-4 8 ¢ 1.182 0.338 0.126
MR-SED-6 8 ¢ 1.289 0.234 00828
MR-SED-7 8 0 1.251 0.167 0.0589
MR-SED-10 8 0 1.000 0.381 0.135
MR-SED-13 8 0 1.277 0.293 0.103
MR-SED-14 8 0 1.116 0.275 0.0972
MR-B4-A 8 0 1.030 0.239 0.0915
MR-B4-B 8 0 0.720 0.311 0.110
SC-SED-2 8 0 1.182 0.282 0.0997
Seurce of Variation bF S8 MS F P
Between Groups 10 2.100 0.210 2.629 0.008
Residuoai 77 6,149 0.0799

Total 87 §.248

The differences in the mean values among the treatment groups are greater than would be expected by chance; there is a
statistically gignificant difference (P = 0.008).

Power of performed test with alpha = 0.050: 0.743
Multiple Comparisens versus Control Group (Dunnett's Method) :

Comparisons for factor: Col 1

Comparison Diff of Means q’ P P<0.056

SC-SED-2 vs. MR-B4-B 0.462 3.272 - Yes
SC-SED-2 vs, MR-SED-10 0.182 1.289 o No
SC-SED-2 vs. MR-B4-A 0.133 0.939 -- Do Not Test
SC-5ED-2 vs. MR-SED-6 0.167 0.758 -- Do Not Test
SC-SED-2 vs. MR-SED-13 0.0943 0.668 - Do Not Test
SC-SED-2 vs. MR-SED-7 0.0091 0.489 -- Do Not Test
SC-SED-2 vs. MR-SED-14 0.0664 0.470 -- Do Not Test
SC-8ED-2 vs. MR-SED-1, 0.0413 0.292 -~ Do Not Test
SC-SED-2 ys. MR-SED-2 0.00886 0.0627 -- Do Not Test
SC-SED-2 vs. MR-SED-4 0.000423 0.00299 -- Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's are greater or
less than the critical values of .03 and .01,

A result of "Do Not Test” oceurs for a comparison when no significant difference is found between two means that enclese
that comparison, For example, if you had {our means serted in order, and found no difference between means 4 vs. 2, then
vou would not test 4 vs. 3 and 3 vs. 2, but still test4 vs. land 3 vs. 1 (4 vs. 3 and 3 vs. 2 are enclosed by 4 vs. 2: 432 1),
Note that not testing the enclosed means is a procedural rule. and a resuit of Do Not Test should be treated as if there is no
significant difference between the means, even though one may appear to exist.
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Survival versus SC-SED-3 Reference

One Way Analysis of Variance

Data source: Data | in Notebook |

Dependent Variable: Survival SC-SED-3

Normality Test:

Equal Variance Test: Passed

Group Name
MR-SED-1.
MR-SED-2
MR-SED-4
MR-SED-0
MR-SED-7
MR-SED-10
MR-SED-13
MR-SED-14
MR-B4-A
MR-B4-B
SC-SED-3

OO DO Ch O GO 40 OO 08 08 00 Go 2

Source of Variation
Between Groups
Residual

Total

0

[ e R o i wo I e I = o M o B o)

Passed

Missing

bDF

10
77
87

(P=0.229)

(P=0.143)

Mean
1.141
i.191
1.182
1.289
1.251
1.000
1.277
1,116
1.050
0.720
1.076

88
2,088
7.663
9.751

Std Dev
0.204
0.278
0.358
0.234
0.167
0.381
0.293
0.275
0.259
0311
0.544

MS
0.209
0.0955

Monday, April 27, 2009, 4:28:34 PM

SEM
0.0720
0.0983
0.126
0(.0828
(.0589
0.133
0.163
0.0972
0.0915
0.110
0.192

F P
2.098 0.0335

The differences in the mean values among the treatiment groups are greater than would be expected by chance; there iz a

statistically significant difference (P =10.035).

Power of performed test with alpha = 0.050; 0.528

Multiple Comparisons versus Control Group (Dunneit's Method) -

Comparisons for facter: Col 5
Comparison

SC-SED-3 vs. MR-B4-B
SC-SED-3 vs. MR-SED-6
SC-SED-3 vs. MR-SED-13
SC-SED-3 vs. MR-SED-7
SC-8ED-3 vs. MR-SED-2
SC-8ED-3 vs. MR-SED-4
SC-5ED-3 vs. MR-SED-10
SC-SED-3 vs. MR-SED-1.
SC-8ED-3 vs. MR-SED-14
SC-SED-3 vs. MR-B4-A

Diff of Means

0.356
0.213
0.200
0.173
0.115
0.106
0.0762
0.0648
0.0396
0.0266

q'
2.259
1.351
1.276
1111
0.728
0.670
0.483
0411
0.251
0.169

| P<0(.050

- No
-~ Do Not Test
- Do Not Test
- Do Not Test
- Do Not Test
- Do Not Test
- Do Not Test
- Do Nat Test
-- Do Not Test
- Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's are greater or
less than the critical values of .05 and .01,

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that enclose
that comparison. For example, if you had four means sorted in order, and found no difference between means 4 vs, 2, then
you would not test 4 vs. 3 and 3 vs. 2, but still test 4 vs. l and 3 vs. 1 (4 vs. 3and 3 vs. 2 are enclosed by 4 v5, 2,432 1),
Note that not testing the enclosed means is a procedural rule, and a result of Do Not Test should be treated as if there is no
significant difference between the means, even though one may appear o exist.
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Sarvival versus PR-SED-1

One Way Analysis of Variance Monday, April 27, 2009, 4:29:12 PM
Data source: Data 1 in Notcbook 1

Dependent Variable: Survival PR-SED-01

Normality Test: Passed (P =10.249}

Equal Variance Test: Passed (P =40.767)

Group Name N Missing Mean Std Dev SEM
MR-SED-1., 8 0 1141 0.204 0.0720
MR-SED-2 8 0 1.191 (278 0.0983
MR-SED-4 8 0 1.182 0.358 0.126
MR-SED-6 8 ¢ 1.289 0.234 0.0828
MR-SED-7 8 0 1.25% 0.167 0.0389
MR-SED-10 8 & 1.000¢ 0.381 0.135
MR-SED-13 8 0 1.277 0.263 0.103
MR-SED-14 8 0 .16 0.275 0.0972
MR-B4-A 8 ¢ 1.050 0.259 0.0915
MR-B4-B 8 0 0.720 0.311 0110
PR-SED-1 8 0 1.207 0.256 0.105

Source of Variation DF Ss MS F P
Between Groups 10 2.126 0.213 2.638 0.068
Residual 77 6.204 0.0806

Total 87 8.330

The differences in the mean values among the freatment groups are greater than would be expected by chance; there is a
statistically significant difference (P = 0.008).

Power of performed test with alpha =0.050: 0.746

Maltiple Comparisons versus Control Group (Dunnett's Method) -

Comparisons for factor: Col 9

Comparison Diff of Means q' i P<0.050

PR-SED-1 vs. MR-B4-B 0.487 3.43% - Yes
PR-SED-1 vs. MR-SED-10 0.207 1.458 - No
PR-SED-1 vs. MR-B4-A 0.157 1.109 -- Do Not Test
PR-SED-1 vs. MR-SED-14 0.0911 0.642 - Do Not Test
PR-SED-! vs. MR-SED-6 0.0823 0.580 = Do Not Test
PR-SED-1 vs. MR-SED-13 0.06%6 0.490 - Do Not Test
PR-SED-1 vs. MR-SED-1. 0.0660 0.465 - Do Not Test
PR-SED-1 vs. MR-SED-7 0.0444 0.313 = Do Not Test
PR-SED-1 vs. MR-SED-4 (.0252 0.177 - Do Not Test
PR-SED-t vs. MR-SED-2 G.015% 0.112 - Do Not Test

Note: The P values for Dunnett's and Duncan's tests are currently unavaitable except for reporting that the P's are greater or
less than the critical values of .05 and .01,

A result of "Do Not Test" occurs for 2 comparison when no significant difference is found between two means that enclose
that comparison. For example, if you had four means sorted in order, and found no difference between means 4 vs. 2, then
you would not test 4 vs. 3 and 3 vs. 2, but stili test 4 vs. 1 and 3 vs. 1 (4 vs. 3and 3 vs. 2 are enclosed by 4 vs. 2: 432 1)
Note that not testing the enclosed means is a procedural rule, and a result of Do Not Test should be treated as if there is no
significant difference between the means. even though ene may appear to exist,
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Survival versus PR-SED-2

One Way Analysis of Variance Monday, April 27, 2009, 4:29:47 PM
Data source: Data 1 in Notebook |

Dependent Variable: Survival PR-SED-2

Neormality Test: Passed (P =0.458)

Equal Variance Tes{: Passed (P =0.7066)

Group Name N Missing Mean Std Pev SEM
MR-SED-1. 8 o 1.141 0.204 0.0720
MR-SED-2 8§ 0 1.191 0.278% 0.0983
MR-SED-4 8 0 1.182 0.358 0.126
MR-SED-6 8 0 1.289 0.234 0.0828
MR-SED-7 g 0 1.251 0.167 (0589
MR-SED-10 8 0 1.000 {.381 (.135
MR-SED-13 8 0 1.277 0.293 0.103
MR-SED-14 8 0 1.116 0275 0.0972
MR-B4-A 8 0 1.050 0.259 0.0915
MR-B4-B 8 ¢ 0.720 0.311 0.110
PR-SED-2 8 0 1.321 0.227 0.0804
Source of Variation DF 8§ MS F P
Between Groups 10 2.362 0.236 3.054 0.003
Residual 77 5.955 0.0773

Total 87 8317

The differences in the mean values among the treatment groups are greater than would be expected by chance; there is a
statisticafly significant difference (P = 0.003).

Power of performed test with alpha = 0.050: 0.858

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor: Col 13

Comparison DT of Means q P P<6.050

PR-SED-2 vs. MR-B4-B 0.601 4323 - Yes
PR-SED-2 vs. MR-8ED-10 0.321 2.308 = No
PR-SED-2 vs. MR-B4-A 0.271 1.952 - Do Not Test
PR-SED-2 vs. MR-SED-14 0.205 1.476 - Do Not Test
PR-SED-2 vs. MR-SED-1. 0.180 1.293 = Do Not Test
PR-SEI}2 vs. MR-SED-4 0.139 LoG] = Do Neot Test
PR-SED-2 vs. MR-SED-2 0.130 0.934 -- Do Net Test
PR-SED-2 vs. MR-SED-7 0.069¢6 0.501 - Do Not Test
PR-SED-2 vs. MR-SED-13 0.0443 0.320 - De Not Test
PR-SED-2 vs. MR-SED-6 0.0318 0.228 e Do Not Test

Note: The P values for Dunnett's and Duncan'’s tests are currently unavailable except for reporting that the P's are greater or
less than the critical values of .05 and .01

A result of "D Not Test" occurs for a comparison when no significant difference is found between two means that enclose
that comparisen. For example, if you had four means sorted in order, and found no difference between means 4 vs. 2, then
you would not fest 4 vs. 3and 3 vs. 2, but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3 and 3 vs. 2 are enclosed by 4 vs. 2: 432 1),
Note that not testing the enclosed means is a procedural rute, and a result of Do Not Test should be treated as if there is no
significant difference between the means, even though ene may appear to exist.
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Biemass versus SC-SED-2

One Way Analysis of Variance Tuesdayv, May 05, 2009, 12:28:02 PM
Data source: Data 3 in Stals
Bependent Variable: Biomass

Normality Test: Falled (P <0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Waliis One Way Analysis of Variance on Ranks Tuesday, May 03, 2009, 12:28:02 PM

Data seurce: Data 3 in Stats

Group N Missing Median 25% 75%
MR-SED-1. 3 ¢ 1.153 0.966 1.572
MR-SED-2 8 ¢ (.922 0.737 1.677
MR-SED-4 8 0 1.963 1.812 2147
MR-SED-6 8 0 1.820 1.698 1.878
MR-SED-7 8 0 2.024 1.85% 2,310
MR-SED-10 8 0 0.370 0.346 0.734
MR-SED-13 8 0 1.626 1.331 1.919
MR-SED-14 % 0 1.634 1.086 i.826
MR-B4-A 8 0 0.894 0.722 1.137
MR-B4.B 8 0 0.962 0.828 1.0535
SC-SED-2 8 0 n.811 0.339 1.347

H=352.816 with 10 degrees of freedom. {P =-0.001)

The differences in the median values among the treatment groups are greater than would be expected by chance; there isa
statistically significant difference (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group {Dunn's Methed) :

Comparison Diff of Ranks Q P<0.05

MR-SED-7 vs SC-SED-2 48.563 3.802 Yes
MR-SED-4 vs SC-SED-2 47.625 3.728 Yes
MR-SED-6 vs SC-SED-2 39.125 3.063 Yes
MR-SED-13 vs SC-SED-2 27.063 2.119 No
MR-SED-14 vs SC-SED-2 22.625 1771 Do Not Test
MR-SED-1. vs SC-8ED-2 14.625 1.145 Do Not Test
MR-SED-10 vs SC-5ED-2 11.250 0.881 Do Not Test
MR-B4-B vs SC-SED-2 5.623 0.440 Do Not Test
MR-SED-2 vs SC-SED-2 0.873 0.0685 Do Not Test
MR-B4-A vs SC-SED-2 0.375 0.0294 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.
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Biomass versus SC-SED-3

One Way Apalysis of Variance Tuesday, May 03, 2009, 12:28:46 PM
Pata source: Data 3 in Stats
Dependent Variable: Biomass

Normality Test: Failed (P~ 0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Tuesday, May 03, 2009, 12:28:46 PM

Data source: Data 3 in Stats

Group N Missing Median 25% 75%
MR-SED-1. § 0 1.153 0.966 1.572
MR-SED-2 8 0 0.922 0.737 1.077
MR-SED-4 8§ 0 1.963 1.812 2117
MR-SED-6 8 0 1.820 1.698 1.878
MR-SED-7 8 0 2.024 1.851 2310
MR-SED-10 & 0 0.370 0.346 0.734
MR-SED-13 8 ¢ 1.626 1.331 1.919
MR-SED-14 8 0 1.634 1.086 1.826
MR-B4-A 8 ) 0.894 0.722 1.137
MR-B4-B 8 0 0.962 (828 1.035
SC-SED-3 8 s (.546 0.385 0.786

H=356.015 with 10 degrees of freedom. (P =<0.001)

The differences in the median values among the treamment groups are greater thart would be expected by chance; there is a
statistically significant difference (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Muitiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05

MR-SED-7 vs SC-SED-3 57.688 4516 Yes
MR-SED-4 vg SC-SED-3 56.375 4413 Yes
MR-SED-6 vs SC-S5ED-3 47 875 3.748 Yes
MR-SED-13 vs SC-SED-3 36.563 2.862 Yes
MR-SED-14 vs SC-SED-3 31.875 2,495 No
MR-SED-1. vs SC-SED-3 24.750 1.938 Do Not Test
MR-B4-B vs SC-SED-3 16.000 1.253 Do Not Test
MR-SED-2 vs SC-SED-3 i1.875 0.930 Do Not Test
MR-B4-A vs SC-SED-3 11.250 0.881 Do Not Test
MR-SED-10 vs S5C-SED-3 2.750 0.215 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties,
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Biomass versus PR-SED-1

One Way Analysis of Variance Tuesday, May 05, 2009, 12:29:29 PM
Data source: Data 3 in Stats

Dependent Variable: Biomass

Normality Test: Failed (P < (0.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Tuesday, May 03, 2009, 12:29:29 PM

Data source: Data 3 in Stats

Group N Missing Median 25% T5%
MR-SED-1. 8 0 1.153 0.966 1.572
MR-SED-2  § 0 0.922 0.737 1.077
MR-SED-4  § 0 1.963 1.812 2117
MR-SED-6 8 0 1.820 1.698 1.878
MR-SED-7 8 0 2.024 1.851 2310
MR-SED-10 8 0 0.370 0.346 0.734
MR-SED-13 8 o 1.626 1.33% 1.919
MR-SED-14 8 0 1.634 1.086 1.826
MR-B4-A 8 ¢ 0.894 0.722 1.137
MR-B4-B 8 0 0.962 0.828 1.G55
PR-SED-1 8 & 1.590 1.497 1.802

H =55.204 with 10 degrees of freedom. (P =-<0.001)

The differences in the median values among the treatment groups are greater than would be expected by chance: there isa
statistically significant difference (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<.05

MR-SED-10 vs PR-SED-1 42.750 3.347 Yes
MR-B4-A vs PR-SED-1 32.125 2.515 No
MR-SED-2 vs PR-SED-1 31.625 2476 Do Not Test
MR-B4-B vs PR-SED-1 26,125 2,045 Do Not Test
MR-SED-7 vs PR-SED-1 19.063 1.492 Do Not Test
MR-SED-4 vs PR-SED-1 18500 1.448 Do Not Test
MR-SED-1. vs PR-SED-1 18.250 1.429 Do Not Test
MR-SED-6 vs PR-SED-1 8.750 0.685 Do Net Test
MR-SED-14 vs PR-SED-} 8625 0.675 Do Not Test
MR-SED-13 vs PR-SED-} 3.688 0.289 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.
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Biomass versus PR-SED-2

One Way Analysis of Variance Tuesday, May 03, 2009, 12:30:19 PM
Data source: Data 3 in Stats

Dependent Variable: Biomass

Normality Test: Failed (P < 0.050)

Test execution ended by user request. ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Tuesday, May 03, 2009, 12:30:19 PM

Data source: Data 3 in Stats

Group N Missing Median 35% 75%
MR-SED-1. 8 0 1.153 0.966 1.572
MR-SED-2 8 0 0.922 0.737 1.077
MR-SED-4 8 0 1.963 1.812 2,117
MR-SED-6 8 0 1.820 1.698 1.878
MR-SED-7 8§ 0 2.024 1.851 2310
MR-SED-10 8 G 0.370 8.346 £.734
MR-SED-13 § 0 1.626 1.331 1.919
MR-SED-14 8 i i.634 1.086 1.826
MR-B4-A 3 0 0.894 0.722 1.137
MR-B4-B 8 0 0.962 0.828 1.055
PR-SED-2 8 0 1.736 1.618 1.832

H = 55329 with 10 degrees of freedom. (P = <0.001)

The differences in the median values among the treatment groups are greater than would be expected by chance; there is a
statistically significant difference (P =-<0.001}

To isoiate the group or groups that differ from the others use a multiple comparison procedure,

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05

MR-SED-10 vs PR-SED-2 46.375 3.631 Yes
MR-B4-A vs PR-SED-2 35750 2.799 No
MR-SED-2 vs PR-SED-2 35.250 2.760 Do Not Test
MR-B4-B vs PR-SED-2 29.750 2.329 Do Not Test
MR-SED-1. vs PR-SED-2 22.500 1.761 Do Not Test
MR-5ED-7 vs PR-51D-2 15.438 1.209 Do Not Test
MR-SED-4 vs PR-SED-2 14.250 1.116 Do Not Test
MR-SED-14 vs PR-SED-2 12.750 0.998 Do Not Test
MR-SED-13 vs PR-SED-2 8.003 0.631 Do Not Test
MR-SED-6 vs PR-SED-2 4.000 0.313 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties,
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Repreduction versus SC-SED-2

One Way Analysis of Variance Monday, April 27, 2009, 4:36:22 PM
Data source: Data 2 in Sats

Dependent Variable: Reproduction SC-SED-2

Normality Test: Passed (P =0.053)

Equal Variance Test: Passed (P =10.003)

Group Name N Missing Mean Std Dev SEM
MR-SED-1. 8 & 3.981 2.659 0.940
MR-SED-2 8 0 (G.914 0.930 0.329
MR-SED-4 g 0 4.370 2.419 0.855
MR-SED-6 g 0 7.310 2.243 0.793
MR-SED-7 8 0 5.679 2.659 0.940
MR-SED-10 8 0 2.295 2.883 1.019
MR-SED-13 8 0 6.339 3.362 1.189
MR-SED-14 8 0 4.275 2.407 0.851

MR-B4-A 8 ¢ 1.371 2.163 (.765

MR-B4-B 8 4 0.230 0.268 0.6949
SC-SED-2 8 0 1.534 1.132 0,400

Source of Variation DF S8 MS F P
Between Groups 10 449,102 44910 8613 <().001
Residual 77 401.382 3213

Total 87 850.484

The differences in the mean values among the treatment groups are greater than would be expected by chance; there is a
statistically significant difference (P =+<0.001).

Power of performed test with alpha = 0.050; $.000

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor: Sediment

Comparison Diff of Means q' P P<0.050

SC-SED-2 vs. MR-SED-0 5.776 5.060 - Yes
SC-8ED-2 vs. MR-8ED-13 4.805 4209 -- Yes
SC-SED-2 vs. MR-SED-? 4.145 3.631 - Yes
SC-SED-2 vs. MR-SED-4 2.836 2.484 - No
SC-SED-2 vs. MR-SED-14 2.741 2.401 - Do Not Test
SC-8ED-2 vs. MR-SED-1. 2.447 2.143 - Do Not Test
SC-SED-2 vs. MR-B4-B 1.304 1.142 -- Do Not Test
SC-SED-2 vs. MR-SED-10 0.761 0.667 - Do Not Test
SC-SED-2 vs. MR-SED-2 0.620 0.543 - Do Not Test
SC-SED-2 vs. MR-B4-A 0.163 0.143 - Do Not Test

Note: The P values for Dupnett's and Duncan's tests are currently unavailable except for reporting that the P's are greater or
less than the critical values of .05 and 0L

A result of "Do Not Test” occurs for a comparison when no significant difference is found between two means that enclose
that comparison. For example, if you had four means sorted in order, and found ne difference between means 4 vs. 2, then
youwould not test 4 vs. 3and 3 vs. 2, but still test 4 vs. L and 3 vs. 1 (4 vs. 3 and 3 vs. 2 are enclosed by 4 vs. 2: 4 32 1),
Note that not testing the enclosed means is a procedural rute, and a result of Do Not Test should be treated as if there is no
significant difference between the means, even though one may appear to exist.

Reproduction versus SC-SED-03

US Army Engineer Research Ml River Sediment
and Development Center Toxicity Evaluations

66



Oune Way Analysis of Variance Monday. April 27, 2009, 4:37:57 PM
Data source: Data 2 in Stats
Dependent Variable: Reproduction SC-SED-03

Normality Test: Failed (P < 0.050)

Test execution ended by user request, ANOVA on Ranls begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Monday, April 27, 2009, 4:37:57 PM

Pata source: Data 2 in Stats

Group N Missing Median 25% T5%
MR-SED-1. 8 0 3.646 2.511 5.442
MR-SED-2 8 0 0.850 6.000 1.596
MR-SED-4 8 0 4.163 2.700 5.807
MR-SED-6 8 0 7.000 5.798 9.394
MR-SED-7T 8 0 5.250 4.263 7.625
MR-SED-10 8 0 0.927 0.451 3.678
MR-SED-13 8 0 5.056 3.692 9.575
MR-SED-14 8 0 4.612 2.045 6.178
MR-B4-A 8 0 0.893 0.000 1.327
MR-B4-B 8 0 0.113 0.000 0.475
SC-SED-3 8§ 0 0.408 0.0294 1.450

H = 50.530 with 10 degrees of freedom. (P =-0.001)

The differences in the median values among the treatment groups are greater than would be expected by chance; there is a
statistically significant difference (P = <0.001)

To isclate the group or groups that differ from the others use a multiple comparison procedure,

Multiple Comparisons versus Controf Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05

MR-SED-6 vs SC-SED-3 49438 3.870 Yes
MR~SED-13 vs SC-SED-3 42.000 3.288 Yes
MR-SED-7 vs 8C-SED-3 40.125 3141 Yes
MR-SED-4 vs SC-SED-3 31.625 2.476 No
MR-SED-14 vs SC-8ED-3 31.188 2442 Do Not Test
MR-SED-1. vs SC-SED-3 26,313 2.060 Po Not Test
MR-SED-10 vs SC-SED-3 11.188 0.876 Do Not Test
MR-B4-B vs SC-SED-3 8.375 0.734 Do Not Test
MR-B4-A vs SC-SED-3 2.688 0210 Do Not Test
MR-SED-2 vs SC-SED-3 0.375 0.0294 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties
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Reproduction versus PR-SED-1

One Way Analysis of Variance Monday, April 27, 2009, 4:38:42 PM
Data source: Data 2 in Stats
Dependent Variable: Reproduction PR-SED-01

Normality Test: Failed (P < (.050)

Test execution ended by user request, ANOVA on Ranks begun
Kruskal-Wallis One Way Analysis of Variance on Ranks Monday, April 27, 2009, 4:38:42 PM

Data source: Data 2 in Stats

Group N Missing Median 25% 75%
MR-SED-1. 8 0 3.646 2.511 5.442
MR-SED-2 8 0 0.850 0.000 1.596
MR-SED-4 8 0 4,163 2,700 5.807
MR-SED-6 & 0 7.000 5.798 9.394
MR-SED-7 8 0 5.250 4.263 7.623
MR-SED-16 8 0 0.927 0.451 3.678
MR-SED-13 8 0 5.056 3.692 9.575
MR-SED-14 8§ 0 4,612 2.045 6.178
MR-B4-A 8 0 0.893 0.000 1,327
MR-B4-B 8 0 0.113 0.000 (.475
PR-SED-1 8 0 3.389 2.289 4525

H = 48.222 with 10 degrees of freedom, (P = <0.001}

The differences in the median values among the freatment groups are greater than would be expected by chance: there isa
statistically significant difference (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method} :

Comparisen Diff of Ranks Q P<0.05

MR-84-B vs PR-SED-1 35.438 2.774 No
MR-SED-2 vs PR-SED-] 27.000 2114 Do Not Test
MR-SED-6 vs PR-SED-1 25.250 1.977 Do Not Test
MR-B4-A vs PR-SED-1 23.500 1.840 Bo Not Test
MR-SED-13 vs PR-SED-} 17313 1.355 Do Not Test
MR-SED-7 vs PR-SED-} 15.563 1.218 Do Not Test
MR-SED-10 vs PR-SED-! 15.000 1.174 Do Not Test
MR-SED-4 vs PR-SED-} 6,063 0.475 Do Not Test
MR-SED-14 vs PR-SED-1 5,500 (.431 Do Not Test
MR-SED-1. vs PR-SED-1 1.000 0.0783 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.

US Army Engineer Research Mill River Sedinent
and Development Center Toxicity Evalvations

68



Reproduction versus PR-SED-2

One Way Analysis of Variance Monday, Aprit 27, 2009, 4:39:29 PM
Data source: Data 2 in Stats

Dependent Variable: Reproduction PR-SED-2

Normality Test: Passed (P =10.051}

Equal Variance Test: Passed (P=0.072)

Group Name N Missing Mean 5td Dev SEM
MR-SED-1. 8 ] 3.981 2.659 0.940
MR-SED-2 8 0 0.914 0.530 0.329
MR-SED-4 8 0 4.370 2.419 0.855
MR-SED-6 8 0 7.310 2.243 0.793
MR-SED-7 8 0 5.679 2.659 0.940
MR-SED-1) 8 0 2.295 2.883 1.619
MR-SED-13 8 0 6.339 3.362 1.189
MR-SED~14 8 0 4278 2.407 (851

MR-B4-A Y 0 1.37% 2.163 0.765

MR-B4-B 8 0 230 (.268 0.0949
PR-SED-2 8 ¢ 3.437 1.294 0.457

Source of Variation DF S8 MS F P
Between Groups 1G 416,140 41.614 7.929 <0001
Residual 77 404.130 5.248

Total 87 820.270

The differences in the mean values among the treatment groups are greater than would be expected by chance: there is a
statistically significant difference (P = <0.001).

Power of performed test with alpha = 0.050: 1,000

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor: Sediment

Comparison Diff of Means q' P P<0.050

PR-SED-2 vs. MR-SED-6 3.874 3.382 - Yes
PR-SED-2 vs. MR-B4-B 3.206 2.799 - Yes
PR-SED-2 vs. MR-SED-13 T80 2,534 -~ No
PR-SED-2 vs. MR-SED-2 2.522 2.202 - Do Not Test
PR-SED-2 vs. MR-SED-7 2.243 1.658 - Do Not Test
PR-SED-2 vs. MR-B4-A 2.065 1.803 - Do Not Test
PR-SED-2 vs. MR-SED-10 1.14} 0.996 - Do Not Test
PR-SED-2 vs. MR-SED-4 0.933 0.815 -- Do Not Test
PR-SED-2 vs. MR-SED-14 0.838 0.732 -~ Do Not Test
PR-SED-2 vs. MR-SED-1. 0.544 0.475 - Do Not Test

Note: The P vajues for Dunnett's and Duncan's tests are currently unavailable except for reporting that the P's are greater or
less than the critical values of .05 and .01.

A result of "Do Not Test" occurs for a comparison when no significant difference is found between two means that enclose
that comparison. For example, if you had four means sorted in order, and found no difference between means 4 vs. 2, then
vou would nof test 4 vs. 3and 3 vs. 2, but still test 4 vs, Fand 3vs. 1 (4 vs. 3 and 3 vs. 2 are enclosed by 4 vs. 2: 432 1).
Note that not testing the enclosed means is a procedural rule, and a result of Do Not Test should be treated as if there is no
significant difference between the means, even though one may appear to exist.
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Appendix C

Statistical Analyses




Table C-1. Summary of Levene's variance test and Shapiro-Wilkes distribution test results

Percent Survival

Neonates per Survivor

Dry Weight {mg)

As measured

Arcsine Square-root

As measured

Square-root

As measured

Square-root

Levene's Test for Equal Variances

All locations <0.0001 Not equal (0.0001 Not equal <0.0001 Not egual 0.0035 Not equal <0.0001 Notegual <0.0001 Not equal
Shapiro-Wilkes Test for Normality

Control
AB 0.0028 Notnormal  0.0057 Not normal 0.314%  Normal 0.3719 Normal 0.1666 Normal 0.0621 Normal
Sequim G.0015 Notnormal 0.0001 Notnormal 0.3592 Normat 0.3180 Normal 0.5637 Normal 0.7033 Normal

Reference
PRSED-01 0.0026 Notnormal 0.1512 Normal 0.3928 Normal 0.8874 Normal 0.1324 Normal 0.1583 Normal
PRSED-0Z 0.0972 Normal 0.1028 Normal 0.5584 Normal 0.5898 Normal 0.7481 Normal 0.8097 Normal
SCSED-02 0.3044 Normal 0.2901 Normal 0.4981 Normal 0.4008 Normal 0.1946 Normal 0.2671 Normai
SCSED-03 0.0117 Normal 0.0526 Normal 0.0160 Normal 0.4896 Normal 0.2114 Normal 0.5403 Normal

Mill River
MRB4-A 0.6918 Normal 0.3384 Normal 0.0007 Notnormal 0.1070 Normal 0.3277 Norma} 0.3656 Normal
MRB4-B 0.1401 Normal 0.0094 Normal 0.0579 Normal 0.1285 Normal 0.0744 Normal 0.0155 Normal
MRSED-01 0.8084 Normal 0.1670 Normal 0.8085 Normal 0.2634 Normal 0.2782 Normal 0.3624 Normal
MRSED-02 0.1986 Normal 0.1853 Normal 0.1880 Normal 0.0830 Normal 0.8G34 Normal 0.6466 Normal
MRSED-04 0.0813 Normal 0.1091  Normal 0.8498 Normal 0.9735 Normal 0.4393 Normal 2.4227 Normal
MRSED-06 0.0028 Notnormal  0.0015 Notnormai 0.6609 Normal 0.6512 Normal 0.7997 Normal 0.7877 Normal
MRSED-07 0.8624 Normal 0.5722 Normal 0.9744 Normal 0.7645 Normal 0.3450 Normal 0.2323 Normai
MRSED-10 0.5858 Normal (0.9983 Normal 0.0251 Nermal 0.7281 Normal 0.0180 Normal 0.0928 Normal
MRSED-13 0.0001 Notnormal 0.0274 Normal 0.1985 Normal 0.3326 Normal 0.0842 Normal 0.0037 Not normal
MRSED-14 0.2522 Normal 0.7958 Normal 0.2949 Normal 0.2432 Normal 0.0860 Normatl 0.0198 Normal

Note: P -values reported have not been adjusted for the number of comparisons,



Table C-2. Summary of comparisons between laboratory control and site locations

Percent Survival

Neonates per Survivor

Dry Weight (mg)

Wilcoxon® Dunnett's™® Wilcoxon® Dunnett's™ Wilcoxon® Dunnett's”
MRBA-A 0.0093 Sig.Lower -- 0.0014 Sig.lower Sig.Lower 0.0004 Sig.Lower Sig.Lower
MRB4-B 0.0001 Sig.lower Sig.Lower 0.0001 Siglower Sig.Lower 0.0045 Sig.Lower -
MRSED-01 0.0773 - - 0.1719 - - 0.3826 - -
MRSED-02 03750 - -- 0.0001 Sig.lower Sig.lower 0.0001 Sig.lower Sig.Lower
MRSED-04 0.4830 - -~ 0.3503 - -- <0.0001 Sig.Higher Sig.Higher
MRSED-06 0.9737 - -~ 0.0607  -- - 0.0001 Sig.Higher Sig.Higher
MRSED-07 0.9748  -- - 0.6460  -- -- 0.0004 Sig.Higher Sig.Higher
MRSED-10 0.0830 - -- 0.0131 - Sig.Lower 0.0004 Sig.lower Sig.Lower
MRSED-13 0.3954 - - 07875 - - 0.1200 - -
MRSED-14 0.4144 - - 0.2702 - - 0.3826 - -
Notes:

There were no significant differences between the laboratory controls (Sequim and AB), therefore they were pooled for
comparison with the site locations.

Significance was determined using two-sided comparisons with an overall alpha level 0f 0.10.

° - Wilcoxon test P -values are for two-sided tests for differences without an adjustment for the number of comparisons.

®_ Dunnett's test was conducted after an initial ANOVA comparison.

‘- Arcsine square-root transform was applied to the survival fraction.

4. Square-root transform was applied to the neonates per survivor,



Table C-3. Summary of comparisons between laboratory control and reference-site locations

Percent Survival

Neonates per Survivor

Dry Weight (mg)

Wilcoxon® Dunnett Wilcoxon® Dunnett's™® Wilcoxon® Dunnett's®
PRSED-01 10000 - -- 0.6702 - - 0.0013 Sig.Higher s
PRSED-02 0.4445  -- -~ 0.0230 Sig.lower -- 0.0001 Sig.Higher  Sig.Higher
SCSED-02 0.41867 - -- 0.0000 Sig.Lower Sig.Lower 0.01067 Sig.lower Sig.Lower
SCSED-03 0.799% - -- 0.0003 Sig.lower Sig.Lower 0.0000 Sig.Llower Sig.Lower
Notes:

There were no significant differences between the laboratory controls (Sequim and AB}; therefore, they were pooled for

comparison with the site locations.
Significance was determined using two-sided comparisons with an overall alpha level of 0.10.

®- Wilcoxon test P-values are for two-sided tests for differences without an adjustment for the number of comparisons.

°. Dunnett's test was conducted after an initial ANOVA comparison.

“- Arcsine square-root transform was applied to the survival fraction.

9. Square-root transform was applied to the neonates per survivor.



Table C-4, Summary of comparisons between reference-site locations and site locations

Combined Reference-Sites Patchogue River only Sasco River only

- 5 - B
Wilcoxon® Dunnett's™* Wilcoxon® Dunnett's

Wilcoxon® Dunnett's’®

Percent Survival

MRB4-A 0.1080 0.0376 -- - 0.4215 -- -
MRB4-B 0.0012 ig. 0.0007 Sig.Lower  Sig.Lower 0.0150 -- Sig.Lower
MRSED-01  0.28%0 - 0.1135 - -- 0.7570 - --
MRSED-02  0.6556 -- 0.3665 - -- 0.9504 -- -
MRSED-04  0.7701 -- 0.5323 -- - 0.9502 -- --
MRSED-06  (.8768 e 0.7783 - - 0.5512 - e
MRSED-07 1.8000 - 0.6846 -- - 0.6874 - --
MRSED-10  0.1508 -- 0.0770 -- - 0.4214 - -
MRSED-13  0.4920 - 0.6615 -- -- 0.4357 -- -

MRSED-14  0.3552 - 0.1915 - -- 0.7333 - --
Neonates per Survivor
MRB4-A 0.0625 -- 0.0036 Sig.Lower  Sig.Lower 0.6658 - -
MRB4-B 0.0010 Sig.tower 0.0001 Sig.Lower  Sig.Lower 0.0417 - --
MRSED-O1 0.1118 - 0.6968 -- - 0.0141 - Sig.Higher
MRSED-02 0.0243 e 0.0007 Sig.lower  Sig.Lower 0.5169 -- -
MRSED-04  0.0292 - 0.4167 -- - 0.0020 Sig. Higher Sig.Higher
MRSED-06  0.0001 her.. Sig.Higher 0.0005 Sig.Higher Sig.Higher 0.0001 Sig.Higher Sig.Higher
MRSED-O7  0.0020 Sig.Higher 0.0297 -- - 0.0007 Sig.Higher Sig.Higher
MRSED-10  0.4670 - 0.0607 - - 0.6018 -- -
MRSED-13 0.0012 Sig.Higher 0.0274 -- - 0.0003 Sig.Higher Sig.Higher
MRSED-14  0.0560 . 0.5283 - -- 0.0053 Sig.Higher Sig.Higher
Dry Weight (mg}
MRB4-A 0.1344 -- 0.0000 Sig.Lower  Sig.Lower 0.2636 - -
MRB4-B 0.3421 = 0.0022 Sig.Lower  Sig.Lower 0.2636 - -
MRSED-01  0.8553 -- 0.0028 Sig.lower  Sig.Lower 0.0107 - Sig.Higher
MRSED-02 0.1437 -~ 0.0000 Sig.Lower  5ig.lower 0.2381 - --
MRSED-04  0.0000 jer:. Sig.Higher 0.0028 Sig.Higher -- 0.0000 Sig.Higher Sig.Higher
MRSED-06 r- Sig.Higher 0.1719 -- - 0.0000 Sig.Higher Sig.Higher
MRSED-07 ~ Sig.Higher 0.0131 -- -- 0.0000 Sig.Higher Sig.Higher
MRSED-10 Sig.Lower 0.0000 Sig.Lower  Sig.Lower ¢.3503 -- -
MRSED-13 - 0.6529 - - 0.0087 Sig.Higher Sig.Higher
MRSED-14 - 0.4167 - - 0.0131 - Sig.Higher
Notes:

Analyses shaded in gray represent most appropriate statistical analyses, given distribution and variation of data
and risk guestions under consideration. Other analyses provided for completeness,
Significant differences were found between the Patchogue and Sasco rivers for neonates per
survivor and dry weight, though no differences were found between locations on the same river,
Significance was determined using two-sided comparisons with an averall alpha level of £.10.
® - Wilcoxon test P-values are for two-sided tests for differences without an adjustment for the number of compari
®_ Dunnett's test was conducted after an initial ANOVA comparison.
“ - Arcsine square-root transform was applied to the survival fraction.
4. Square-root transform was applied to the necnates per survivor.



_Appendix D

Chain of Custody and Field
Notes
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If present, were custody seals intact? Y N If present, were they signed and dated? N
4. Is shipper's air-bill filed? If not, record air-bili number:_ Na N
3. Temperature of cooler(s) upon receipt (°Ch: 7 { (3 ;

Temperature Blaak (°C): ' 7(:/"

Thermometer ID: %?fz»
5. Ifapplicable, list Chain of Custody Numbers: e
7. Packing material used.  [nserts Baggie fﬁ?bb[ew};r@; Gel Packs @ﬂm&:;“ﬁ?ee;’es Other
8. Were custody papers properly filled out (ink, signad, etc.)? Na @:: N
G.  Did ail bottles arrive in good condition (unbroken}? /ndicate in the tuble befow. NA @ N
10, Were all sampie labels complete {i.¢ analysis, preservation, eic.)? NA T N
11. Did all sample labels and tags agree with custody papers? lidicate in the table below N
12, Were approprinte bottles/containers and volumes received [or the tests indicated? Y
13. Were the pH-preserved bottles tested* received at the appropriate pH? Indicate in the rable below N
14, Were VOA vials and 1631 Mercury bottles received without headspace? [ndicare in the table below. N
15, Are CWA Microbiology samples received with »1/2 the 24hr. hold time remaining from collection? N
16, Was C12/Res negative? N
! Sampie {D on Bottle ‘ Sample {0 on C0OC ‘Sample D on Bottle Sampie 1D on COC
E H
!

Bottle Out of| Head- Volume Reagent Lot
Sample ID Count | Bottle Type | Temp ispace! Broken . oH Reagent added Number Initials

| |

*Dpes not nchude ail pH prescrved sanple afiquats recened. See sample recenving SOP (SALO-GEN).
Additional Notes, Discrepancies, & Resolutions:
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0¢

SUONPAIDATT ADIXO ]

) ;-ﬂlN OF CUSTODY RECORD/SAMPLE ANALYSIS REQUEST FORM

S
B
3 o
S e samben . Al R MYO3I47.000 OG0 .
OQ a T [
& Exponent Contact; || Ofice: Sampiern ﬁm ANHD Hon Ch -t g Bellevue, WA
8 ship to: ok Tar Plat K~ T jn&alymne;%med T | & “%3"?;"’33:23
;f:, MCNIW“J " Qlrsy - g | g Boulder, CO
478Gl - 23 S § £ LE eomaon
§ Lab Contact/Phone: &\%m—_ g =] *“é« ‘é % 1 % Wfs?'lsgtg?g;\“%a%
= Sample No. Tag No. Date | Time | Mabrix 'E‘%'i == g § = (;.::i?k‘;?ﬂﬁﬂ
| MR-SED- - | - S LD [CED| X ><
MR-SED-H W/ gk | 020 %
CLGED- 3 I o 1S | ]
SLSED-D Y 30| 100 i !
PROED 1 wlyf BRI ] P
PRoED-} VY il (0% ] |
Sh-fut-d AR L e
- B-D Vv st MG | (e O 7
MREN -V Haleg 145 I V.S
ARG vV 34l | 1340
A SED-10 v s | 45
MSED- [, 3l L0 l
0R-GED- 7 3/14f.; 00 |
OR-SED- Y ksl 70 =~
§ Matit o Groundwaler Si-Sof S0 -Sediment  SW - Suriace watar Priority:
= Code. Normal L] Rush  Rushime petiod
33 CTHER - Pleass identity codes ped
§) f‘izi;”"ed ﬁFedEfoPS () Couier Other Sgggﬁﬂvq:cg{p Et;amples 1Custudy3ea.| Ensacta\{ Clve DInore
;‘« Relinquished by: CM’ (sfwm}' Dates/Time:; };[g(’gﬁ JZ( ?H Recetvad by: F{(,Lu n L\,H&F‘ %(,;}(1 7{,3%{ (f? Date/Time: 'S!l}f{. IZH!
= Relinquished by: e Date/Time: ______ PReceived by%ﬁﬂ 5 v %{WFJO; Date/Mime: Mg
06258

Distriibution: White and Yellow Copies - Accompany Shipmens; Pink Copy - Project Fiie
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Appendix E

SEM-AVS Figures




Figure E

-1. Reprinted from U.S. EPA {2005}. Acute mortality versus SEM-AVS

and (SEM-AVS)/f,..
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Figure E-2. Reprinted from U.S. EPA (2005). Chronic toxicity versus
(SEM-AVS)/fy..
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Figare 3-I1. Comparisom of the chronie toxickty of sedimenys spiked witk individas! metals or metal mirtares
te predicted toxicity based on (SEM-AVS)y, . (datx from Table 3-3). Horizonfal dashed fine
separates experimental obaerved effect concentraticns {(solid colamusy from no observed effect
comcentrations haded colamnsy Valoes at SEM-AVS)Y, . = 130 panol'y . are predicied to be
nomtogic. Values betwesn 130 and 3,000 pmobig, He where the prediction of foxiciéy s wueertain,
el values grenter than 3,002 mmol'p, . are predicted fo be toxic.






