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1.0 INTRODUCTION

This report describes a screening-level characterization of contamination in sediment in East Gill
Creek, Gill Creek, and Hyde Park Lake downstream of the Forest Glen Subdivision Superfund
site (Forest Glen) in Niagara, New York. The field investigation conducted in September 2005
followed the approved Field Sampling Plan (Ridolfi, 2005a) and included sampling of sediment
for chemical contaminant, toxicity, and bioaccumulation analyses. The sampling event was
conducted by employees of the National Oceanic and Atmospheric Administration (NOAA), RS
Information Services, Inc., and RIDOLFI Inc. (Ridolfi).

This section describes the Forest Glen site and the purpose of this supplemental characterization

study.

1.1  Site Description and Background

The Forest Glen site is located in the City of Niagara Falls, New York, and the Town of Niagara,
New York (Figure 1). The site is approximately 39 acres in area, including an 11-acre former
mobile home subdivision. Prior to its development, the site was primarily a wooded wetland.
From the 1950s through the 1970s, industrial waste was disposed of at the site without
regulation. In the 1960s, the land was cleared. In the 1970s, low-lying areas were filled and the

mobile home subdivision was developed.

In 1980, the Niagara County Health Department discovered that, as a result of the unregulated
waste disposal prior to the residential development, soil at the site was contaminated with a
phenolic resin (USEPA 1999). During other initial site investigations, polycyclic aromatic
hydrocarbons (PAHSs) and other semivolatile organic compounds (SVOCs) were detected at the
site (USEPA 1999). As a result of these investigations, New York State Department of
Environmental Conservation (NYDEC) requested that the U.S. Environmental Protection
Agency (USEPA) include the site on the National Priorities List (NPL). The Forest Glen site
was subsequently placed on the NPL on November 21, 1989.

Four potentially responsible parties were involved in environmental investigations, studies, and

remedial actions at the site: Goodyear Tire and Rubber Company (Goodyear), Niagara Falls
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USA Camp Site, Inc., and two individuals. Between 1990 and 1992, the residential community
at the site was closed and 153 people were permanently relocated. In 2001, Goodyear reached a
settlement with the USEPA and the natural resource trustees (trustees) to resolve liability at the
Forest Glen site in exchange for site remediation, restoration of injured resources, and associated
past costs. Remediation of soil and groundwater has since been conducted at the site. In 2004,
contaminated soil was excavated, consolidated at the site, and capped with an engineered cover.
Groundwater remediation consists of a long-term pump and treat system that was installed in the
capped area. The site has been redeveloped as a commercial facility (USEPA 2005).

As a condition of the settlement with Goodyear, NOAA, one of the trustees, received funds for

additional characterization of the area downstream of the Forest Glen site.

1.2 Purpose and Objectives of the Characterization Study

The purpose of this characterization study was to determine whether hazardous substances from
the Forest Glen site have migrated downstream of the site and, if so, whether they pose risks to
ecological receptors. This was accomplished by collecting sediment samples from East Gill
Creek, Gill Creek, and Hyde Park Lake and submitting them for laboratory analysis for
contaminants of concern (COCs), as well as for bioassay testing for toxicity and bioaccumulation
tests. East Gill Creek is the creek nearest the site and is the sample area most likely to be
impacted by contamination at the site. Gill Creek is approximately 0.5 km (0.3 mi) west of the
site and is not as likely to be impacted by the site. Both Gill Creek and East Gill Creek drain
into Hyde Park Lake; contamination in Hyde Park Lake may have come from either of the creeks

or from other non-site related sources around the perimeter of the lake.

Chemical analyses of the samples collected from East Gill Creek and Hyde Park Lake addressed
the potential for contaminant migration and retention in sediment downstream of the Forest Glen
site. The Gill Creek samples are meant to represent ambient conditions in the area outside of the
influence of the site and were therefore designated in the field as reference or background

samples. The reference samples are meant to provide an indication of other potential sources of

contaminants to Hyde Park Lake. The sample locations, COCs, and field sampling methods are
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described in Sections 2.1, 2.2, and 2.3, respectively. The physical (i.e., conventional) and

chemical analytical results are discussed in Sections 3.2 and 3.3.

Laboratory bioassay toxicity and bioaccumulation testing were also conducted to provide
information on the potential toxicity of contaminant mixtures in the sediment and to evaluate the
potential for bioavailable contaminants to accumulate in benthic invertebrates. Sections 2.5 and
2.6 describe the test procedures used in the bioassay testing for toxicity and bioaccumulation

tests. Sections 3.4 and 3.5 provide the bioassay and bioaccumulation test results.
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20 STUDY DESCRIPTION AND METHODS

This section describes sample locations, the methods used to collect and process the samples,

and the sample analyses.

2.1  Sample Locations

During the rainy season, East Gill Creek flows through the Forest Glen site before entering a
culvert to flow under railroad tracks that serve as the site boundary (Figure 1). Sediment
samples were collected downstream of the site in East Gill Creek from six locations, specifically,
HP-09, and EG-01 through EG-05. Sampling order followed the reverse of the expected
contaminant gradient; therefore, the farthest downstream sample was collected first. A sheen
was present on the water surface at sample location EG-03, which was adjacent to the road.
Upstream of EG-03, East Gill Creek was dry and a section was lined with concrete. Sample EG-
04 was collected approximately 100 ft upstream of the location proposed in the Field Sampling
Plan, because the concrete lined section of the creek could not be sampled (Ridolfi 2005a). At
sample locations EG-04 and EG-05, water was not present in the creek and the creek channel
was filled with cattails and reeds. Samples EG-04 and EG-05 were collected from non-vegetated
areas of the creek channel where the ground was wet. The Field Sampling Plan also called for
sampling at location EG-06, which was northeast of sample EG-05; however, a sample was not
collected at this location because East Gill Creek was dry and a distinct creek channel could not
be identified. The water depth in East Gill Creek ranged from 7 feet near Hyde Park Lake to a
dry channel at the sample station nearest the Forest Glen site.

Sediment samples were collected in Hyde Park Lake from eight locations, specifically, HP-01
through HP-08. The location of sample HP-09, which was designated in the Field Sampling Plan
to be collected from Hyde Park Lake, was relocated to further characterize the depositional areas
in East Gill Creek.

Sediment samples were collected in Gill Creek from three locations, specifically, GC-01 through
GC-03. The water depth in Gill Creek ranged from 6 feet near Hyde Park Lake to 1 foot in the
middle section of the creek.
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Samples were collected from Gill Creek to represent reference or background conditions, i.e., the
area not impacted by the site. These samples were collected to provide information regarding

other possible sources of contamination to Hyde Park Lake.

Sample locations in East Gill Creek, Gill Creek, and Hyde Park are shown on Figure 1.

Horizontal coordinates and other descriptive sample information are summarized in Table 1.

2.2 Contaminants of Concern

Previous investigations indicated that soils at the Forest Glen site had been contaminated with
PAHSs and other SVOCs. As the site had previously been used for unregulated waste disposal,
sampling and analyses for this characterization study were expanded to include metals,
pesticides, polychlorinated biphenyls (PCBs), PAHSs, and polychlorinated dibenzo-p-dioxins and

dibenzofurans (dioxins/furans) as contaminants of concern (COCs).

2.3  Summary of Field Methods
2.3.1  Sample Collection

Sediment samples were collected from 17 stations: eight in Hyde Park Lake, six in East Gill
Creek, and three in Gill Creek. All samples from Hyde Park Lake (HP-01 through HP-08) and
three samples taken near the creeks’ confluence with Hyde Park Lake (HP-09 and EG-01 from
East Gill Creek and GC-01 from Gill Creek) were collected from a flat-bottomed aluminum
rowboat. Samples from the upper sections of East Gill Creek (EG-02 through EG-05) and Gill
Creek (GC-02 and GC-03) were collected by wading into the water. Field duplicate samples
were collected at sample locations EG-02 and EG-03 and are identified as EG-09 (duplicate of
EG-03) and EG-10 (duplicate of EG-02).

The field crew collected the sediment samples according to the procedures outlined in the Field
Sampling Plan (Ridolfi 2005a). Samples HP-01 through HP-09, EG-01, and GC-01 were
collected from the rowboat using a “petite Ponar”, which is capable of reaching a penetration
depth of approximately 4 inches. Duplicate grab samples were collected as close as possible to

the location of the initial sample so that the necessary sample volume could be obtained.
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Samples EG-02 through EG-05, GC-02, and GC-03 were collected by wading into the water and

using a stainless steel spoon or a disposable polyethylene scoop to obtain the sample.

For all sampling methods, all retained sediment was placed directly into a stainless steel
container and homogenized using a stainless steel spoon. Aliquots of sediment were then
transferred to the appropriate pre-cleaned and pre-labeled sample containers. Non-disposable
sampling equipment was decontaminated between each sample location according to the
procedures described in the Field Sampling Plan (Ridolfi, 2005a).

2.3.2 Field Data

Weather conditions and general conditions of the streams, including estimated width, depth, and
flow, bottom characteristics, and surrounding habitat, were noted for each sample location on
field data sheets. Horizontal coordinates of the sample stations were collected using a global
positioning system unit; for backup, the coordinates also were recorded on the field data sheets.
Field data sheets are included in Appendix A. Digital photographs were taken of each sample

location. Selected photographs are provided in Appendix B.

2.4  Sediment Chemical Analyses

Chemical analyses for the following COCs were performed on the sediment samples by
Analytical Resources, Inc. (ARI) of Seattle, Washington:

e USEPA Target Analyte List (TAL) metals;

e PAHs;

e Organochlorine pesticides; and

e PCBs (as Aroclors).
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In addition, the following conventional parameters were also measured by ARI:

e Total organic carbon (TOC);
e Grainsize; and

e Percent moisture.

Sediment sample analyses for dioxins/furans were performed by Axys Analytical Services, Ltd.
(Axys) of Sidney, British Columbia.

The results of the physical and chemical analyses are summarized in Sections 3.1 and 3.2.

2.5 Bioassay Testing for Toxicity

Sediment bioassay testing for toxicity was performed by EVS Environment Consultants Limited
(EVS) of North Vancouver, British Columbia, within approximately six weeks of the sample
collection date. The toxicity testing was conducted using site sediments and the organisms

Hyalella azteca and Chironomus tentans.

The 10-day Chironomus tentans and 28-day Hyalella azteca whole-sediment static renewal
toxicity tests were performed on 10 randomly selected sediment samples. Figure 1 and Table 1
indicate which samples were subjected to toxicity testing. Each of the 10 samples was tested
using nine replicates (eight for toxicity and one for water quality). The endpoints for the toxicity
tests were growth and survival. The 10-day Chironomus tentans toxicity tests were conducted
according to the USEPA 100.2 protocol (USEPA 2000). Because a standard USEPA protocol
was not available for the 28-day Hyalella azteca toxicity tests, the tests were conducted
according to a modified USEPA 100.4 protocol used for 42-day Hyalella azteca toxicity tests
(USEPA 2000). Modifications to the USEPA 100.4 protocol are described below:

e Overlying water was renewed three times during the test rather than twice daily.
e Aeration was provided throughout the test.

e The test was terminated at 28 days rather than at 42 days.
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e Reproduction was not assessed.

e The feeding regime was 1.5 mL of digested yeast, Cerophyl®, and trout chow (dYCT)
per day instead of 1 mL of dYCT per day.

The negative control sediment was a 50:50 mix of silica sand (grit 30) and sediment from
Yaquina Bay, Oregon, which has been used for toxicity tests using the marine invertebrate
Eohaustorius estuarius, rather than 100 percent silica sand. The sediment was washed until the

salinity was completely removed and was sieved to less than 500 pm.

Results of the toxicity tests are summarized in Section 3.3.

2.6 Bioaccumulation Tests

Bioaccumulation tests were performed by EVS according to USEPA 100.3 protocols (USEPA
2000) using site sediments and the freshwater oligochaete Lumbriculus variegatus to assess the
bioaccumulation of contaminants in site sediments in a laboratory setting. Laboratory
bioaccumulation tests using Lumbriculus variegatus can be extrapolated to the field with a
reasonable degree of certainty for dichlorodiphenyltrichloroethane (DDT), PAHs, PCBs, and
dioxins/furans (Oliver 1987; Ankley et al. 1992; Brunson et al. 1998; Lyytikainen et al. 2003;
Ingersoll et al. 2003).

Figure 1 and Table 1 indicate which samples were subjected to bioaccumulation testing. Prior to
initiating the bioaccumulation test, a four-day toxicity test was performed on the samples. This
toxicity test was conducted to confirm that the sediment samples did not cause more than 50
percent mortality of the test organisms. The organisms were then exposed to the test sediments

for 28 days in a static-renewal system. Each sample was tested using four replicates.

After 28 days, the organisms were recovered from the sediment, frozen, and shipped to ARI for

chemical analyses. Results of the bioaccumulation tests are summarized in Section 3.4.
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2.7  Quality Control Summary

The quality of the chemical data was evaluated both by the laboratory and independently, as
specified in the approved Quality Assurance Project Plan (QAPP) (Ridolfi 2005b). The
independent validation of laboratory data packages was performed by Validata, LLC, of Seattle,

Washington. The chemistry and bioassay data validation reports are included as Appendix C.

Laboratory chemistry results were either accepted as received from the laboratory (i.e.,
unqualified) or were qualified. No chemistry results were rejected. Unqualified results are
considered valid with respect to the specified procedures and quality assurance/quality control
(QA/QC) measures and may be used as intended. Results qualified with a UJ flag or J flag are
considered usable with the understanding that the values are qualified as estimates. The

chemistry data validation report (Appendix C) defines the data qualifiers.

The principal measures associated with chemical data quality are precision, accuracy,
representativeness, completeness, and comparability. An evaluation of each of these measures

determined that overall analytical performance and data quality are acceptable.

The quality of the bioassay and bioaccumulation test data was evaluated by the laboratory, as
specified in the QAPP. The laboratory QA/QC analyses are included in the bioassay and
bioaccumulation laboratory reports in Appendix D. The 10-day Chironomus tentans bioassay
test for toxicity met all criteria for test validity described in the USEPA (2000) methods. The
laboratory control for the 28-day Hyalella azteca bioassay test for toxicity did not meet the test
validity criterion of 80 percent survival; the results are therefore considered invalid and are not
summarized in this report or used in the characterization study. The 28-day Lumbriculus
variegatus bioaccumulation test met all criteria for test validity outlined in the USEPA (2000)

methods.
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3.0 RESULTS

Seventeen primary and two field duplicate sediment samples were collected from East Gill Creek
(samples EG-01 through EG-05, HP-09, and duplicates EG-09 and EG-10), Gill Creek (samples
GC-01 through GC-03), and Hyde Park Lake (samples HP-01 through HP-08) and analyzed for
the COCs. The 10-day Chironomus tentans and 28-day Hyalella azteca bioassay tests for
toxicity were performed on 10 of the samples, and the 28-day Lumbriculus variegates
bioaccumulation test was performed on three of the samples. The sediment chemistry results,
the toxicity test results, and the bioaccumulation test results are summarized below. In this
discussion, the sediment chemistry results are compared to freshwater sediment screening
guidelines compiled from a variety of sources and considered to be conservatively protective of
aquatic life. The screening guidelines and the sources of the guidelines are provided in Table 2.
Summary statistics for the sediment chemistry data are presented in Table 3. The sediment
chemistry results are reported on a dry weight basis and the bioaccumulation results are reported

on a wet weight basis.

3.1  Screening Guidelines

Sediment quality guidelines from several different sources were used to screen the analytical
data from this study as no comprehensive list of effects guidelines has been developed for all
potential contaminants of concern. Both a low guideline and a high guideline were selected
when available. The consensus-based threshold effect concentrations (TECs) and probable
effect concentrations (PECs) for freshwater ecosystems (MacDonald et al., 2000a) served as the
primary sediment quality guidelines for screening the contaminants sampled at the Forest Glen
site. The TEC values identify concentrations below which adverse effects on sediment-dwelling
organisms are not expected to occur. The PEC values identify concentrations above which
adverse effects on sediment-dwelling organisms are likely. Sediment quality guideline values
were selected from other sources where no freshwater consensus values were available for the
contaminant being evaluated. As the various guideline values selected for use in this screening
were developed using differing methodologies and differing definitions regarding “low” and

“high” effects values, consideration should be given to these differences when evaluating the
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Site data. Table 2 lists the sediment quality guideline values and sources selected for evaluating

each contaminant sampled under this investigation.

3.2  Physical Characteristics

Results of the conventional analyses (TOC, grain size, moisture content, and total solids) are

presented in Table 4 and summarized briefly below.

East Gill Creek sediment samples EG-01, EG-03, EG-04, EG-05, and HP-09 were composed
mostly of silt and clay, with a small percentage of sand. Sample EG-02 contained approximately
50 percent sand, 35 percent fine material (silt and clay), and 12 percent gravel. The TOC content
of the East Gill Creek samples ranged from 1.24 percent (EG-01) to 4.46 percent (EG-04).

Gill Creek sediment samples GC-01 and GC-02 were mostly clay and silt, with a small amount
of sand. Sample GC-03 was composed mostly of sand, with approximately 20 percent clay and
silt and less than 10 percent gravel. The TOC content of the Gill Creek samples ranged from
2.96 percent (GC-01) to 4.51 percent (GC-03).

All of the samples collected from Hyde Park Lake were composed of mostly clay and silt. The
TOC content of the eight Hyde Park Lake samples ranged from 1.51 percent (HP-06) to 2.31
percent (HP-05).

3.3  Sediment Chemistry Results
3.3.1 Dioxins/Furans

Seventeen primary sediment samples and two field duplicate samples were analyzed for
dioxins/furans. The dioxin/furan chemistry results are summarized in Table 5. Except for
1,2,3,7,8,9-HXCDF, all of the dioxin/furan congeners were detected at concentrations above the
method reporting limit in all of the samples. The congener 1,2,3,7,8,9-HXCDF was detected in
15 of the 17 primary samples. The analytical laboratory calculated the toxicity equivalency
(TEQ) value of the mixture of dioxins/furans that were detected in each sample. The TEQs

exceeded the screening guideline in all of the samples. The maximum TEQ, which was in EG-
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04 from East Gill Creek, was at a concentration that exceeded the screening guideline by more
than one order of magnitude. Samples from Gill Creek and Hyde Park Lake also had TEQs that
exceeded the screening guideline by more than one order of magnitude. Although the maximum
TEQ was identified in a sample from East Gill Creek, exceedances of the screening guideline in
Gill Creek samples indicate there may be an ambient level of dioxin contamination in the area.
The Forest Glen site was not suspected to be a source of dioxins during the remedial

investigation.
3.3.2  Pesticides

Seventeen primary sediment samples and two field duplicate samples were analyzed for 21
pesticides. The pesticide chemistry results are summarized in Table 6. Beta-BHC, the only
detected pesticide compound, was detected in primary samples EG-02, EG-03, EG-04, and EG-
05 from East Gill Creek. The maximum concentration of beta-BHC, which was detected in
sample EG-05, exceeded the low guideline by a factor of two. None of the detected pesticide

concentrations exceeded the high guidelines.
3.3.3  Polychlorinated Biphenyls

Seventeen primary sediment samples and two field duplicate samples were analyzed for PCBs as
Aroclors. The PCB chemistry results are summarized in Table 7. PCBs were detected and
reported as various Aroclors. Concentrations in East Gill Creek and Gill Creek samples were

similar, possibly indicating multiple sources of PCBs, differential weathering, or both.

Total PCB concentrations did not exceed the guidelines in any of the samples. Aroclors 1254
and 1260 were the only Aroclors reported in the sediment samples. PCBs were reported as

Aroclor 1254 in all of the samples.
3.3.4  Polycyclic Aromatic Hydrocarbons

Seventeen primary sediment samples and two field duplicate samples were analyzed for PAHSs.
The PAH chemistry results are summarized in Table 8. Pyrene was detected at concentrations
greater than the low guideline in all of the samples except for EG-02. Benzo(a)anthracene,

benzo(a)pyrene, and chrysene were detected in all of the samples except EG-02 and GC-03 at
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concentrations in excess of the low guideline. Acenaphthene and acenaphthylene were detected

in 14 of the primary samples at concentrations greater than the low guideline.

The maximum concentrations of the LPAHs 2-methlynaphthalene, acenaphthene, anthracene,
fluorene, and phenanthrene were detected in both the primary sample and the field duplicate
sample collected at sample location EG-03 in East Gill Creek. The concentration of
acenaphthene at sample location EG-03 exceeded the low guideline by at least one order of
magnitude. Fluorene was detected in sample EG-03 and the associated field duplicate at a
concentration seven times greater than the low guideline and slightly greater than the high
guideline. The concentrations of 2-methylnaphthalene, anthracene, and phenanthrene detected in
EG-03 exceeded the low screening guidelines by more than a factor of two. The association of
the sheen on the water and/or the proximity to the road may be related to the higher
concentrations of certain PAHs observed at this location. The maximum concentration of
acenaphthylene, which was detected in sample EG-05, exceeded the low screening guideline by
a factor of 5.5. Maximum concentrations of dibenzofuran and fluorene in samples from East Gill
Creek were more than an order of magnitude greater than the maximum concentrations detected

in samples from Gill Creek and Hyde Park Lake.

Total LPAHs exceeded the low guideline in all samples except for EG-02. The maximum total
LPAH concentration was detected in sample EG-03 at one order of magnitude greater than the

low guideline.

The maximum concentrations of the HPAHSs, except for benzo(g,h,i)perylene and indeno(1,2,3-
cd)pyrene, were detected in samples GC-01 or GC-02 from Gill Creek and exceeded the low
guideline by a factor of between two and seven. In general, the maximum concentrations of
HPAHSs detected in Gill Creek samples were approximately twice the maximum concentrations
detected in East Gill Creek and Hyde Park Lake samples.

The maximum concentrations of benzo(g,h,i)perylene and indeno(1,2,3-cd)pyrene were detected
in sample HP-01 from Hyde Park Lake. The maximum concentration of indeno(1,2,3-cd)pyrene
slightly exceeded the low screening guideline. No screening guideline is available for

comparison to the maximum concentration of benzo(g,h,i)perylene.
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Total HPAH concentrations were greater than the low guideline in all of the samples. The
maximum total HPAH concentration was detected in sample GC-02 at one order of magnitude

greater than the low guideline.
3.3.5  Trace Elements

Seventeen primary sediment samples and two field duplicate samples were analyzed for 23 trace
elements on the USEPA’s TAL. The results of the trace element analyses are presented in Table
9. Cadmium, chromium, copper, lead, manganese, mercury, nickel, and zinc were all detected at

concentrations in excess of at least the low screening guidelines.

Zinc was detected in all of the samples at concentrations greater than the low guideline. Zinc
concentrations in EG-04, EG-05, GC-01, GC-02, and HP-08 also exceeded the high guideline.
The maximum zinc concentration, which was detected at sample station GC-01, exceeded the

low guideline by a factor of five. Samples EG-04 and GC-02 had similar concentrations of zinc.

Lead and mercury were detected at concentrations in excess of the low screening guidelines in
16 of the 17 primary sediment samples. The maximum lead concentration, which was detected
in East Gill Creek sample EG-04, exceeded the low guideline by a factor of three; the
concentration of lead in sample EG-03 was similar. The maximum concentration of mercury,
which was detected in sample HP-07 from Hyde Park Lake, exceeded the low guideline by a
factor of 5.5. Concentrations of mercury in samples from East Gill Creek exceeded the low

guideline by factors of as much as three.

Nickel was detected in 14 of the 17 primary samples at concentrations in excess of the low
guideline. The maximum concentrations of nickel were detected in Hyde Park Lake sample HP-
02 and in East Gill Creek sample EG-04, both at concentrations that exceeded the low guideline

by almost a factor of two.

Manganese was detected in 13 of the 17 primary samples at concentrations greater than the low
guideline. Manganese concentrations in EG-04 and GC-03 also exceeded the high guideline.
The maximum manganese concentration, which was detected in EG-04, exceeded the low
guideline by approximately a factor of three and slightly exceeded the high guideline.
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Copper was detected above the low screening guideline in 11 of the primary samples. The
maximum concentration of copper, which was detected in sample EG-04 from East Gill Creek,
slightly exceeded the low guideline. Copper concentrations in samples from Gill Creek and
Hyde Park Lake also slightly exceeded the low guideline.

Chromium was detected at concentrations in excess of the low guideline in 8 of the 17 primary
sediment samples. The greatest chromium concentrations, which were detected in samples EG-
04 and EG-05 from East Gill Creek, were three times greater than the low guideline and slightly
greater than the high guideline. The maximum concentration of chromium in Hyde Park Lake

sediment samples slightly exceeded the low guideline.

3.4  Bioassay Testing for Toxicity Results
3.4.1 10-Day Chironomus tentans Toxicity Test

The results of the 10-day Chironomus tentans toxicity tests are summarized in Table 10. The

laboratory report for the 10-day Chironomus tentans toxicity tests is included in Appendix D.

Samples EG-01 and EG-03 from East Gill Creek exhibited percent survivals that were lower
than and statistically different from the laboratory control, indicating potential toxicity. Sample
EG-03 had a statistically different average individual dry weight and ash-free dry weight than the
laboratory control. None of the other sediment samples subjected to this test exhibited survival

or growth results that were statistically different from the laboratory control.
3.4.2  28-Day Hyalella azteca Toxicity Test

The 28-day Hyalella azteca toxicity test was considered invalid because the laboratory control
sample did not meet the test validity criteria of 80 percent survival. Therefore, the test results
were not finalized, are not included in this report, and were not used in the characterization

study.
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35 Bioaccumulation Test Results

Bioaccumulation tests were performed with the test organism Lumbriculus variegatus on
sediment collected at sample stations HP-03, EG-05, and GC-01 and on a laboratory control
sediment sample. The laboratory exposure report for the bioaccumulation tests is included in
Appendix D. The organisms remaining in the test tanks after 28 days were frozen and sent to
ARI for chemical analysis. Based on a review of the previously completed sediment chemistry
results and in light of the limited organism sample mass, the samples were analyzed for PAHs
only.

The tissue chemistry results are summarized in Table 11. The PAHs benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, and fluoranthene
were detected in tissue samples associated with sediments from all three of the locations tested,
while indeno(1,2,3-cd)pyrene, benzo(a)anthracene, and pyrene were detected in tissue samples
associated with sediments from one or two of the locations. PAHs were not detected above the
method reporting limit in the tissue samples from organisms exposed to the laboratory control

sediment.

Table 11 also compares individual PAH concentrations in tissue to individual PAH
concentrations in sediment to derive a ratio of tissue-to-sediment concentration for each detected
PAH in each test sample. These ratios ranged from 0.024 to 0.15. A lower ratio may indicate
that the particular PAH is less bioavailable. PAH concentrations in the tissues and the ratios of

tissue-to-sediment concentration did not differ substantially among the tested locations.
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40 CONCLUSIONS

Sediment samples were collected from depositional areas of East Gill Creek, Gill Creek, and
Hyde Park Lake and analyzed for a wide range of constituents to determine whether
contamination from the Forest Glen site has migrated into downstream sediment. The observed
concentrations of PAHs, PCBs, pesticides, trace elements, and dioxins/furans in the sediment
samples were compared to sediment screening guidelines. Bioassay testing for toxicity and a
bioaccumulation test were conducted on several of the samples to provide preliminary
information regarding the toxicity and bioavailability to aquatic life of possible contamination in
sediment from East Gill Creek, Gill Creek, and Hyde Park Lake.

All of the PAHSs, PCB Aroclors 1254 and 1260, dioxins/furans, and several trace elements were
detected above screening guidelines in sediment from all three of the sampling areas. However,
the observed concentrations of these substances in the sediments did not exhibit a distinct pattern
of contamination that could be associated with releases from the Forest Glen site. As all
locations, including the reference stations, are similarly contaminated, there is no conclusive

evidence that the contaminants present are associated with the Forest Glen site.

While the 10-day Chironomus tentans toxicity tests indicated that sediments from sample
locations EG-01 and EG-03 are toxic, none of the substances measured in the sediments was

clearly associated with that toxicity.

Similarly, the bioaccumulation test indicates that PAHSs in the sediments are bioavailable to
benthic organisms, but the tissue concentrations are similar among all locations and are not

clearly associated with releases from the site.
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Table 1. Sample Identification, Description, Coordinates, and Analyses Performed

Forest Glen Subdivision Superfund Site

Sampling Area

Latitude North

Coordinates

Longitude West

Sample

Water

Date

Time

Sediment

Analyses Performed

(Dec. Deg.) (Dec. Deg.) Identification Depth (ft) Comments Collected Collected Chemistry® Toxicityb Bioaccumulation®
43.09604 -79.02334 HP-01 8 9/12/2005 15:53 X X
43.09710 -79.02303 HP-02 9/12/2005 16:37
43.09901 -79.02493 HP-03 6 9/12/2005 17:11 X X
43.09982 -79.02321 HP-04 7 9/12/2005 18:05 X
Hyde Park Lake
43.10066 -79.02206 HP-05 6 9/13/2005 9:40 X
43.10155 -79.02237 HP-06 7 9/13/2005 10:10 X
43.10294 -79.02261 HP-07 6 9/13/2005 10:26 X
43.10284 -79.02090 HP-08 7 9/13/2005 10:52 X
43.10533 -79.01958 EG-01 6 Organic material present throughout sample (leaf litter, branches) 9/13/2005 12:12 X
43.10633 -79.01781 EG-02 1 9/14/2005 13:30 X
43.10689 -79.01546 EG-03 1 Organic sheen on water surface. Sample was collected adjacent to a road 9/14/2005 13:10 X X
East Gill Creek 43.10890 -79.01052 EG-04 0 Stream channel was dry and had cattails and reeds growing in it 9/14/2005 14:00 X X
43.10944 -79.00890 EG-05 0 Stream channel was dry and had cattails and reeds growing in it 9/14/2005 10:30 X X X
43.10689 -79.01546 EG-09 1 Field split sample of EG-03 9/14/2005 17:55 X
43.10633 -79.01781 EG-10 1 Field split sample of EG-02 9/14/2005 18:30 X
43.10403 -79.02010 HP-09 7 9/13/2005 11:50 X
43.10517 -79.02265 GC-01¢ 6 Organic material present throughout sample (leaf litter, branches) 9/13/2005 12:52 X X X
Gill Creek 43.10980 -79.01746 GC-02¢ 1-2 Organic material present throughout sample (leaf litter, branches) 9/14/2005 9:00 X
43.11306 -79.01186 GC-03¢ 2-3 9/14/2005 9:30 X X
NA NA NA RI-01 NA Rinsate 9/13/2005 11:23 X
NA NA NA RI-02 NA Rinsate 9/14/2005 13:30 X
NOTES:

& Chemistry analyses include trace elements, pesticides, polychlorinated biphenyls, polycyclic aromatic hydrocarbons, and dioxins/furans

b Toxicity tests performed include a 10-day Chironomus tentans and a 28-day Hyalella azteca

¢ Bioaccumulation test performed was a 28-day Lumbriculus variegatus

Y Reference sample location

NA: not applicable

Tbl 1 Sample Summ 070724.xls
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Table 2. Sediment Screening Guidelines

Forest Glen Subdivision Superfund Site

Screening Guidelines

Analyte

Low Guideline

Medium Guideline

High Guideline

Dioxins/Furans (pg/g)

2,3,7,8-TCDD

1,2,3,7,8-PECDD

1,2,3,4,7,8-HXCDD

1,2,3,6,7,8-HXCDD

1,2,3,7,8,9-HXCDD

1,2,3,4,6,7,8-HPCDD

OCDD

2,3,7,8-TCDF

1,2,3,7,8-PECDF

2,3,4,7,8-PECDF

1,2,3,4,7,8-HXCDF

1,2,3,6,7,8-HXCDF

1,2,3,7,8,9-HXCDF

2,3,4,6,7,8-HXCDF

1,2,3,4,6,7,8-HPCDF

1,2,3,4,7,8,9-HPCDF

OCDF

TOTAL (TEQ ND=0)

TOTAL (TEQ ND=1/2 MRL)

Pesticides (ug/Kg)

4,4-DDD

4,4-DDE

4,4-DDT

Aldrin

alpha Chlordane

alpha-BHC

beta-BHC

delta-BHC

Dieldrin

Endosulfan |

Endosulfan 11

Endosulfan Sulfate

Endrin

Endrin Aldehyde

Endrin Ketone

gamma Chlordane

gamma-BHC (Lindane)

Heptachlor

Heptachlor Epoxide

Methoxychlor

Toxaphene

Polychlorinated Biphenyls (ug/Kg)

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Total PCBs
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Forest Glen Subdivision Superfund Site
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Table 2. Sediment Screening Guidelines
Analyte Screening Guidelines
Low Guideline Medium Guideline High Guideline
Polycyclic Aromatic Hydrocarbons (ug/Kg)
High-Molecular-Weight PAHs (HPAHS)
Benzo(a)anthracene 108° - 1,050°
Benzo(a)pyrene 150° - 1,450°
Benzo(b)fluoranthene -- - --
Benzo(g,h,i)perylene 170° -- ="
Benzo(k)fluoranthene 240¢ - -
Chrysene 166° - 1,290°
Dibenz(a,h)anthracene 33" - -
Fluoranthene 423° - 2,230°
Indeno(1,2,3-cd)pyrene 200° - --
Pyrene 195° - 1,520°
Total HPAH (ND = 0) 192.95" - -
Total HPAH (ND = 1/2 MRL) 192.95" - -
Low-Molecular-Weight PAHs (LPAHS)
2-Methylnaphthalene 20.2° - -
Acenaphthene 6.71% - -
Acenaphthylene 5.87% - -
Anthracene 57.2° - 845°
Fluorene 77.4° - 536°
Naphthalene 176° - 561°
Phenanthrene 204" - 1170°
Total LPAH (ND = 0) 76.42" - -
Total LPAH (ND = 1/2 MRL) 76.42" - -
Miscellaneous semi-volatile organic compounds (SVOCs)
Dibenzofuran -- - --
Trace Elements (mg/Kg)
Aluminum -- - --
Antimony 2.0' - 25.0/
Arsenic 9.79° - 33.0°
Barium - - -
Beryllium -- - --
Cadmium 0.99 - 4.98°
Calcium -- - --
Chromium 43.4° - 111°
Cobalt -- - --
Copper 31.6° - 149°
Iron -- - --
Lead 35.8" - 128°
Magnesium -- - --
Manganese 460.0' - 1,100/
Mercury 0.18" - 1.06°
Nickel 22.7° - 48.6°
Potassium -- - --
Selenium - - -
Silver 1.0’ - 2.2
Sodium - - -
Thallium -- - --
Vanadium - - -
Zinc 121° - 459°
NOTES:
# Interim Sediment Quality Guideline (ISQG), expressed as toxicity equivalency (TEQ) units per WHO, 1998 toxicity
equivalency factors (TEF) for fish (Canadian Council of Ministers of the Environment, 2003)
® Consensus-based Threshold Effect Concentration (TEC) (MacDonald et al., 2000a)
© Consensus-based Probable Effect Concentration (PEC) (MacDonald et al., 2000a)
¢ Lowest Effect Level (LEL)(Ontario Ministry of the Environment, 1993)
¢ Benthic Aquatic Life Chronic Toxicity (assuming 1% TOC) (NYSDEC, 1999)
" Consensus-based midrange effect concentration (MEC) for freshwater ecosystems (MacDonald et al., 2000b)
9 Consensus-based extreme effect concentration (EEC) for freshwater ecosystems (MacDonald et al., 2000b)
" Threshold Effects Limit (TEL) (USEPA, 1996)
' Lowest Effect Level (LEL) (NYSDEC, 1999)
I Severe Effect Level (SEL) (NYSDEC, 1999)
Page 2 of 2 7/26/2007
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Table 3. Data Summary for the Forest Glen Sediment Samples
Anal # Detects Range of Detected | Station Location of | Avg Detected # Detections Exceeding | Range of MRL
nalyte (19 analyzed) | Concentrations Max Detect Concentration Screening Guidelines® = for NonDetects

Dioxins/Furans (pg/g)
2,3,7,8-TCDD 19 0.543-10 EG-04 25 - -
1,2,3,7,8-PECDD 19 0.472-4.79 EG-04 2.25 - -
1,2,3,4,7,8-HXCDD 19 0.587-6.81 EG-03 3.26 - -
1,2,3,6,7,8-HXCDD 19 1.7-26.6 EG-04 9.66 - -
1,2,3,7,8,9-HXCDD 19 1.56-19.5 EG-04 9 - -
1,2,3,4,6,7,8-HPCDD 19 32.4-471 EG-09 180 - -
OCDD 19 1410-10500 HP-09 5270 - -
2,3,7,8-TCDF 19 0.895-36.1 HP-07 7.42 - -
1,2,3,7,8-PECDF 19 0.665-14.4 HP-07 4.28 - -
2,3,4,7,8-PECDF 19 0.717-13.9 HP-07 4.6 - -
1,2,3,4,7,8-HXCDF 19 1.73-27.6 EG-04 11.3 - -
1,2,3,6,7,8-HXCDF 19 0.905-14.1 EG-04 5.34 - -
1,2,3,7,8,9-HXCDF 16 0.416-1.74 EG-05 0.42 - 0.16-0.54
2,3,4,6,7,8-HXCDF 19 0.633-9.01 EG-04 33 - -
1,2,3,4,6,7,8-HPCDF 19 8.97-164 EG-04 55.9 - -
1,2,3,4,7,8,9-HPCDF 19 0.893-24.1 EG-03 7 - -
OCDF 19 25-617 EG-09 166 - -
TOTAL (TEQ ND=0) 19 2.84-36.4 EG-04 15.2 19 -
TOTAL (TEQ ND=1/2 MRL) 19 2.84-36.4 EG-04 15.2 19 -

Pesticides (ug/Kg)
4,4-DDD 0 0 1.9-13
4,4'-DDE 0 0 1.9-5.2
4,4-DDT 0 0 1.9-5.2
Aldrin 0 0 0.97-2.6
alpha Chlordane 0 -- 0.97-2.6
alpha-BHC 0 0 0.97-3.6
beta-BHC 6 2.9-12 EG-05 4.67 6 0.98-2.6
delta-BHC 0 - 0.97-3
Dieldrin 0 0 1.9-5.2
Endosulfan | 0 0 0.97-2.6
Endosulfan Il 0 0 1.9-5.2
Endosulfan Sulfate 0 -- 1.9-5.2
Endrin 0 0 1.9-5.2
Endrin Aldehyde 0 -- 1.9-5.2
Endrin Ketone 0 - 1.9-5.2
gamma Chlordane 0 -- 0.97-2.6
gamma-BHC (Lindane) 0 0 0.97-2.6
Heptachlor 0 0 0.97-2.6
Heptachlor Epoxide 0 0 0.97-2.6
Methoxychlor 0 0 9.7-26
Toxaphene 0 0 97-260

Polychlorinated Biphenyls (ug/Kg)
Avroclor 1016 0 -- 7.8-210
Aroclor 1221 0 - 7.8-210
Avroclor 1232 0 -- 7.8-210
Aroclor 1242 0 - 7.8-210
Aroclor 1248 0 7.8-210
Aroclor 1254 19 7.7-260 HP-02 33 1 -
Aroclor 1260 14 5.9-39 EG-04 16.5 0 7.8-210

Polycyclic Aromatic Hydrocarbons (ug/Kg)
2-Methylnaphthalene 18 11-68 EG-09 21.3 6 20-20
Acenaphthene 16 6.6-150 EG-03 31 15 6.4-20
Acenaphthylene 15 8.3-33 EG-05 19.8 15 6.5-34
Anthracene 18 15-120 EG-03 41 4 6.5-6.5
Benzo(a)anthracene 19 25-500 GC-02 196 18 -
Benzo(a)pyrene 19 38-630 GC-01 281 19 -
Benzo(b)fluoranthene 19 90-1200 GC-02 457 19 -
Benzo(g,h,i)perylene 19 21-200 HP-01 112 -- -
Benzo(k)fluoranthene 19 56-830 GC-02 342 19 -
Chrysene 19 55-720 GC-02 319 18 -
Dibenz(a,h)anthracene 16 7.7-65 GC-01 40.7 16 6.5-34
Dibenzofuran 17 7.7-230 EG-09 375 - 6.5-20
Fluoranthene 19 78-1300 GC-02 500 18 -
Fluorene 17 11-560 EG-03 81.5 5 6.5-20
Indeno(1,2,3-cd)pyrene 19 24-240 HP-01 148 19 -
Naphthalene 16 9-64 EG-09 16.2 0 6.5-32
Phenanthrene 19 30-860 EG-09 216 18 -
Pyrene 19 84-1400 GC-02 453 19 -

Trace Elements (mg/Kg)
Aluminum 19 11500-31100 HP-01 21400 7 -
Antimony 0 0 8-20
Arsenic 19 3.3-55 GC-03 4.15 0 -
Barium 19 64.2-601 GC-03 143 - -
Beryllium 19 0.6-1.3 HP-02 0.932 -- -
Cadmium 19 0.5-1.2 EG-03 0.821 13 -
Calcium 19 12500-76200 GC-03 36200 - -
Chromium 19 19-147 EG-04 50.8 18 -
Cobalt 19 7.3-16.3 HP-01 12.8 - -
Copper 19 16.6-46.1 EG-04 32 19 -
Iron 19 19500-39500 HP-01 29000 17 -
Lead 19 35-117 EG-04 54.3 19 -
Magnesium 19 8640-35700 EG-03 17200 -- -
Manganese 19 369-1330 EG-04 585 14 -
Mercury 19 0.12-1.0 HP-07 0.436 18 -
Nickel 19 15-41 HP-02 28.5 17 -
Potassium 19 1850-5940 HP-02 3890 - -
Selenium 1 0.8-0.8 EG-04 0.8 - 0.6-2
Silver 1 0.7-0.7 EG-03 0.7 0 0.5-1
Sodium 19 170-680 EG-05 329 - -
Thallium 1 0.4-04 EG-04 0.4 - 0.3-0.6
Vanadium 19 24.7-51.5 HP-02 37.9 - -
Zinc 19 163-649 GC-01 385 19 -

NOTES:

MRL: Method Reporting Limit -- . Screening guidelines are not available

ND: Analyte was not detected - Analyte was detected above the method reporting limit in

TEQ: Toxicity equivalency related to toxicity of 2,3,7,8-TCDD every sample

#Screening guidelines are presented in Tables 4 through 8 pg/g : picograms per gram or parts per trillion

--- . Analyte was not detected mg/kg : milligrams per kilogram or parts per million

ug/Kg : micrograms per gram or parts per billion
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Table 4. Conventional Parameters and Grain Size Results for Sediment Samples
Sample Area East Gill Creek Gill Creek Hyde Park Lake
Sample ID| EG-01 EG-02 EG-03 EG-04 EG-05 (FDI(E)SI-E()(SS)-OS) (FDE?I-Elc(a)-OZ) HP-09 | GC-01* GC-02° GC-03* | HP-01 HP-02 HP-03 HP-04 HP-05 HP-06 HP-07 HP-08
Conventionals (%0)
Moisture Content” 120.4 61.59 84.00 65.13 108.6 69.28 61.37 137.3 133.6 242.9 36.37 177.6 169.1 145.5 152.3 158.6 144.2 134.6 131.9
Total Organic Carbon 1.24 31 2.09 4.46 3.64 231 2.18 1.84 2.96 4.49 451 1.68 2.04 1.59 1.8 2.31 1.51 1.64 1.92
Total Solids 46.0 58.4 55.7 61.3 51.2 53.0 56.5 41.0 43.2 29.8 72.0 35.0 37.0 41.1 38.2 38.2 40.2 42.4 42.6
Grain Size (%)
Clay 33.2 17.4 43.2 49.4 46.3 47.2 18.6 45.9 29.2 27.3 9.4 64.8 62.8 55.3 54.5 56.2 52.9 45 41.5
Silt 64.2 19.4 45.1 43.1 452 43.9 18.8 53.7 68.2 56.9 12.6 34.7 36.7 44.4 44.8 435 47 54.7 58
Fine sand 2.3 14.3 5.6 6.1 6.5 3.5 12.2 0.3 2.2 11.2 9.4 0.3 0.4 0.1 0.4 0.4 0.1 0.1 0.4
Medium sand 0.2 21.2 3.8 1.2 1.2 2.2 20.5 0 0.3 3.5 35.1 0.2 0.3 0 0.2 0 0 0 0.2
Coarse Sand 0 16.2 1.8 0 0.7 15 14.9 0 0 0.7 26.2 0 0 0 0 0 0 0 0
Gravel 0 11.5 0.4 0 0.1 2 15 0 0 0.3 7.2 0 0 0 0 0 0 0 0
NOTES:

# Reference sample location

® Moisture content is calculated as the (weight of total sample - weight of solid portion of sample)/weight of solid
FD: Field duplicate sample
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Table 5. Dioxin/Furan Analytical Data for Sediment Samples (pg/g dry weight)
Sample Area East Gill Creek Gill Creek Hyde Park Lake
Analyte SamplelDl  gco1  EG02 | EG-03  EG04  EG05  HP-09 EG09 EG10 | Geor* | Ge02' | GC.03' | HP-OL | HP-02 | HP-03  HP-04  HP-05  HP-06  HP-07  HP-08
Screening Guideline (FD of EG-03) | (FD of EG-02)
2,3,7,8-TCDD -- 1.48 J 0.543 J 3.23J 10 J 4.25J 1.46 J 334 0.637 J 4.62 J 3.59 J 181J 153J 1.36 J 1.26 J 1.29J 164 J 152 J 1713 2147
1,2,3,7,8-PECDD -- 1.68 J 0.472 J 3.01J 479 J 3257 2.05J 3.08 J 0.531J 3417 2.26 J 257 2.06 J 2127 1.76 J 1.78 J 2.05J 181J 182 J 2327
1,2,3,4,7,8-HXCDD -- 2227 0.587 J 6.81 J 6.51 J 423 ] 3.04J 6.79 J 0.623 J 482 J 2537 1.79J 298 J 3127 2217 264 J 2737 2.7 J 2517 3.01J
1,2,3,6,7,8-HXCDD -- 5.79 J 173 176 J 26.6 J 144 J 6.86 J 184 J 2210 13 J 9.92J 8.29 J 8.09 J 7.68 J 5.78 J 6.73 J 8.06 J 6.97 J 6.9J 8.62 J
1,2,3,7,8,9-HXCDD -- 6.63 J 156 J 1153 1957 11.3J 821J 11.7 J 19 124 ) 742 5.62 J 9.24 8.89 J 6.51 J 7.38 J 8.63 J 7.33 7 757 J 8.81J
1,2,3,4,6,7,8-HPCDD -- 142 J 3247 416 J 343 J 221 J 173 J 471 39.3J 1917 134 J 715 J 194 J 169 J 124 J 141 J 174 J 148 J 164 J 159 J
OCDD -- 8,570 J 1,640 J 3,950 J 2,490 J 2,180 J | 10,500 J 4,490 J 1,790 J 3,530 J 2,030 J 1,410 J 8,360 J 8,120 J 5,150 J 6,130 J 7,600 J 6,430 J 9,840 J 5,840 J
2,3,7,8-TCDF -- 3.83J 0.895 J 3.08 J 9.56 J 4,95 J 517 J 34 154 J 6.65 J 417 J 1.66 J 6.57 J 5.59 J 6.08 J 555 J 7.82 7 9.31J 36.1J 197
1,2,3,7,8-PECDF -- 2347 0.665 J 29J 6.73 J 427 J 3317 2.64 J 0.701 J 448 J 3.82J 132 J 3.62 J 3.57J 3.62 J 3427 474 J 4.69 J 144 J 10.1J
2,3,4,7,8-PECDF -- 2.73 3 0.717 J 257 8.71J 517 J 3817 261J 0.876 J 5737 3.98 J 2257 4.25J 421 3.53J 3.59 J 4.66 J 4,98 J 139J 9.91J
1,2,3,4,7,8-HXCDF -- 5.59 J 2.03J 135J 27.6 J 143 J 7.32 7 1357 1737 13.8J 135J 4.87 J 116 J 127 7.09 J 7.63J 10.4 J 9.45 ] 217 185J
1,2,3,6,7,8-HXCDF -- 3.48 J 0.905 J 432 J 1413 7410 4.65 J 4.7 J 1.02 J 8.48 J 572 ] 3.39J 4.67 J 5.04 J 3.84J 412 J 517 J 4.88 J 7437 8.14 J
1,2,3,7,8,9-HXCDF -- 0.206 J 0.085 J 0.416 J 0.804 J 1.74 0.24 ] 0.499 J 0.16 UJ | 0.446 J 0.386 J 0.182 J 0.514 UJ 054 UJ 0.222] 0.268 J 0.349 J 0.296 J 0.504 J 0.553 J
2,3,4,6,7,8-HXCDF -- 227 0.633 J 285 9.01J 5.03J 2.86 J 3.34J 0.705 J 4.86 J 355 273 3.01J 3.62J 2497 2.69 J 3147 285 3.37J 4.08 J
1,2,3,4,6,7,8-HPCDF -- 31.6 J 8.97 J 100 J 164 J 82.8 J 37J 122 J 9.83J 104 J 53.3J 17.7 J 43.6 J 42.8 J 30.2 J 36.2 J 449 J 38.2J 4310 514 J
1,2,3,4,7,8,9-HPCDF -- 3.05J 0.893 J 2417 154 J 7.75J 3.75J 23917 12317 6.68 J 6.15 J 218 J 4.83J 458 J 3.64J 3947 5.18 J 439 J 5.56 J 6.5J
OCDF -- 85.2 J 257 444 J 424 ) 196 J 88.9 J 617 J 30.1J 180 J 167 J 424 ) 113 J 109 J 83.8 J 101 J 126 J 100 J 89.6 J 1357
TOTAL (TEQ” ND=0) 0.85° 103 2.84 195 364 200 126 20.8 3.30 210 149 941 138 133 105 112 139 130 229 198
TOTAL (TEQ" ND=1/2 MRL) 0.85° 103 284 195 364 200 126 208 3.31 210 149 9.41 138 134 105 112 139 130 229 198
NOTES:

# Reference sample location

®The TEQ was calculated using the WHO toxic equivalency factor (TEFs) which relates the toxicity of inidividual congeners to 2,3,7,8-TCDD

¢ Interim Sediment Quality Guideline (ISQG), expressed as toxicity equivalency (TEQ) units per WHO, 1998 toxicity equivalency factors (TEF) for fish (Canadian Council of Ministers of the Environment, 2003)

Bold and underlined values were detected at concentrations greater than the screening guideline

Bold values were present above the method reporting limit

MRL: Method reporting limit
FD: Field duplicate sample

J: The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

ND: Analyte was not detected
pg/g: picograms per gram or parts per trillion (ppt)
TEQ: Toxicity equivalency

UJ: The analyte was not detected above the method reporting limit. However, the reported method reporting limit is approximate and may or may not represent the actual method reporting limit necessary to accurately and precisely measure the analyte in the sample.
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Table 6. Pesticide Analytical Data for Sediment Samples (ug/kg dry weight)
Sample Area East Gill Creek Gill Creek Hyde Park Lake
Analyte Sample ID EG-09 EG-10 a . .
Screening Guideline EG-01 EG-02 EG-03 EG-04 EG-05 HP-09 (FDOfEG-03)  (FD of EG-02) GC-01 GC-02 GC-03 HP-01 HP-02 HP-03 HP-04 HP-05 HP-06 HP-07 HP-08
Low Guideline High Guideline

4,4-DDD 4.88° 28° 2U 19U 2U 2U 2U 2U 19U 2U 2U 2U 2U 2U 13U 2U 2U 2U 2U 2U 2U
4,4-DDE 3.16° 31.3° 2U 19 UJ 2UJ 22U 2UJ 2U 19 W 20U 20U 2UJ 34 U 2U 52U 2U 2U 2U 2U 2U 2U
4,4-DDT 4.16° 62.9° 2U 1.9 U 22U 20 22U 2U 1.9 UJ 20 20 20 20U 2U 52U 2U 2U 2U 2U 2U 2U
Aldrin 2¢ -- 0.98 U 097 U 0.97 U 0.98 U 0.99 U 0.98 U 097 U 0.98 U 0.99 U 0.99 U 0.98 U 0.99 U 26 U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
alpha Chlordane - - 0.98 U 0.97 W 0.97 UJ 0.98 WJ 0.99 UJ 0.98 U 0.97 UJ 0.98 UJ 0.99 UJ 0.99 UJ 0.98 UJ 0.99 U 26U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
alpha-BHC ¢ -- 0.98 U 097 U 0.97 U 36U 0.99 U 0.98 U 097 U 0.98 U 0.99 U 0.99 U 0.98 U 0.99 U 26 U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
beta-BHC 5¢ - 0.98 U 29 33 3.8 12 0.98 U 3.0 3.0 099 U 0.99 U 0.98 U 0.99 U 26U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
delta-BHC -- -- 0.98 U 097 U 0.97 U 0.98 U 0.99 U 0.98 U 3U 0.98 U 0.99 U 18U 0.98 U 0.99 U 26 U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
Dieldrin 1.90¢ 61.8° 2U 1.9 U 22U 20 22U 2U 1.9 UJ 20 20 22U 20U 2U 52U 2U 2U 2U 2U 2U 2U
Endosulfan | 0.3% -- 0.98 U 0.97 UJ 0.97 UJ 0.98 UJ 0.99 UJ 0.98 U 0.97 UJ 0.98 UJ 0.99 UJ 0.99 UJ 0.98 UJ 0.99 U 26 U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
Endosulfan 11 0.3° - 2U 19U 2U 2U 2U 2U 19U 2U 2U 2U 2U 2U 52U 2U 2U 2U 2U 2U 2U
Endosulfan Sulfate -- -- 2U 19U 2U 2U 2U 2U 19U 2U 2U 2U 2U 2U 52U 2U 2U 2U 2U 2U 2U
Endrin 2.22° 207° 2U 19U 2U 2U 2U 2U 19U 2U 2U 2U 2U 2U 52U 2U 2U 2U 2U 2U 2U
Endrin Aldehyde -- -- 2U 19U 2U 2U 2U 2U 19U 2U 2U 2U 2U 2U 52U 2U 2U 2U 2U 2U 2U
Endrin Ketone -- - 2U 19U 2U 2U 2U 2U 19U 2U 2U 2U 2U 2U 52U 2U 2U 2U 2U 2U 2U
gamma Chlordane -- -- 0.98 U 0.97 UJ 0.97 UJ 0.98 UJ 0.99 UJ 0.98 U 0.97 UJ 0.98 UJ 0.99 UJ 0.99 UJ 0.98 UJ 0.99 U 26 U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
gamma-BHC (Lindane) 2.37° 4.99° 0.98 U 0.97 U 097 U 0.98 U 099 U 0.98 U 0.97 U 0.98 U 0.99 U 0.99 U 0.98 U 0.99 U 26U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
Heptachlor 0.60f -- 0.98 U 097 U 0.97 U 0.98 U 0.99 U 0.98 U 097 U 0.98 U 0.99 U 0.99 U 0.98 U 0.99 U 26 U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
Heptachlor Epoxide 2.47° 16.0° 0.98 U 0.97 UJ 0.97 W 0.98 UJ 0.99 WJ 0.98 U 0.97 UJ 0.98 UJ 0.99 UJ 0.99 UJ 0.98 UJ 0.99 U 26U 0.98 U 0.98 U 0.98 U 0.98 U 1U 0.98 U
Methoxychlor 6° -- 9.8 U 9.7U 9.7U 9.8 U 9.9 U 98 U 9.7U 9.8 U 99 U 9.9 U 9.8 U 9.9 U 26 U 9.8 U 9.8 U 9.8 U 9.8 U 10U 9.8 U
Toxaphene 0.1f - 98 U 97 U 97 U 98 U MU 98 U 97 U 98 U 9 U MU 98 U MU 260 U 98 U 98 U 98 U 98 U 100 U 98 U

NOTES:

# Reference sample location

® Consensus-based Threshold Effect Concentration (TEC) (MacDonald et al., 2000a)
¢ Consensus-based Probable Effect Concentration (PEC) (MacDonald et al., 2000a)
9 Lowest Effect Level (LEL)(Ontario Ministry of the Environment, 1993)

¢ Benthic Aquatic Life Chronic Toxicity (assuming 1% TOC) (NYSDEC, 1999)

f Interim Sediment Quality Guideline (ISQG) (Canadian Council of Ministers of the Environment, 2003)
Bold and underlined values were detected at concentrations greater than the low screening guideline

Bold values were present above the method reporting limit
FD: Field duplicate sample

U: The analyte was analyzed for, but was not detected above the method reporting limit.

UJ: The analyte was not detected above the method reporting limit. However, the method reporting limit is approximate and may or may not represent the actual method reporting limit necessary to accurately and precisely measure the analyte in the sample.

ug/kg: micrograms per kilogram or parts per billion (ppb)
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Table 7. PCB Analytical Data for Sediment Samples (ug/kg dry weight)
East Gill Creek Gill Creek Hyde Park Lake
Screening Guidelines
Analyte Medium igh EG-01 EG-02 EG-03 EG-04 EG-05 HP-09 (FDE?I-E(E-OS) (FDEfG;g_OZ) GC-01°  GC-02*  GC-03*° | HP-01 = HP-02 HP-03 HP-04  HP-05  HP-06 = HP-07  HP-08
Guideline”  Guideline®
Aroclor 1016 -- -- 79 UJ 7.8 UJ 79 UJ 7.8 UJ 8 U 79 UJ 7.8 UJ 8 W 8 UJ 8 UJ 79 UJ 8 U 210 U 8 U 79U 79U 79 U 8 VU 79U
Aroclor 1221 -- -- 79U 78 U 79U 78U 8 U 24 U 7.8 UJ 8 U 8 U 8 U 79U 16 U 210 U 8 U 79U 79U 16 UJ 8 VU 79U
Avroclor 1232 -- -- 79U 78 U 12U 78 U 88 U 79U 7.8 UJ 8 U 9.6 U 8 U 79U 8 U 210 U 8 U 79U 79U 12 W 8 U 79U
Aroclor 1242 -- -- 79U 78 U 79U 78 U 8 U 79U 7.8 UJ 8 U 8 U 8 U 79U 8 U 210 U 8 U 79U 79U 79 W 8 U 79U
Aroclor 1248 -- -- 79U 78 U 79U 78 U 8 U 79U 7.8 UJ 8 U 8 U 8 U 79U 16U 210 U 8 U 79U 79U 79 W 8 VU 79U
Aroclor 1254 -- -- 15 773 22 50 J 35 12 21 991J 32 32 17 22 260 14 13 13 24 ] 951J 17
Aroclor 1260 -- -- 9J 7.8 UJ 32 UJ 39J 21 J 9.3J 31 UJ 59J 29 J 26 J 24 UJ 14 210 U 11 137 9.7 24 ] 6.8J 13
Total PCBs* 340 1,600 24 7.7 22 89 56 21.3 21 15.8 61 58 17 36 260 25 26 22.7 48 16.3 30

NOTES:

? Reference sample location

® Consensus-based midrange effect concentration (MEC) for freshwater ecosystems (MacDonald et al., 2000b)
¢ Consensus-based extreme effect concentration (EEC) for freshwater ecosystems (MacDonald et al., 2000b)

4 When calculating the Total PCB value non detected concentrations were considered equal to zero
Bold values were present above the method reporting limit

FD: Field duplicate sample
J: The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
U: The analyte was analyzed for, but was not detected above the method reporting limit.

UJ: The analyte was not detected above the method reporting limit. However, the method reporting limit is approximate and may or may not represent the actual method reporting limit necessary to accurately and precisely measure the analyte in the sample.
ug/kg: micrograms per kilogram or parts per billion (ppb)
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Table 8. PAH Analytical Data for Sediment Samples (ug/kg dry weight)
Sample Area East Gill Creek Gill Creek Hyde Park Lake
Analyte - T sample 1D EG-09 EG-10 a a a
Screening Guideline EG-01 = EG-02 | EG-03 EG-04 EG-05  HP-09 (FDOfEG-03) (FDofEG-02) | GC-01" | GC-02"  GC-03 HP-01 = HP-02 = HP-03 = HP-04 HP-05 HP-06 HP-07 | HP-08
Low Guideline High Guideline
High-Molecular-Weight PAHs (HPAHS)
Benzo(a)anthracene 108° 1,050° 110 25 300 240 220 120 180 46 440 500 75 160 180 150 190 180 190 150 260
Benzo(a)pyrene 150° 1,450° 160 38 340 350 370 180 220 55 630 620 97 260 280 240 290 280 310 220 400
Benzo(b)fluoranthene - - 270 90 510 620 740 310 430 110 1,100 1,200 190 360 410 350 400 410 440 350 600
Benzo(g,h,i)perylene 170¢ -- 54 213 130 J 150 J 170 J 63 98 J 24 150 140 537 200 160 130 130 120 120 86 120
Benzo(k)fluoranthene 2409 -- 190 56 410 450 530 220 310 86 820 830 120 260 320 240 330 310 350 250 480
Chrysene 166" 1,290° 200 55 540 380 400 190 380 78 700 720 140 250 260 210 280 270 300 230 420
Dibenz(a,h)anthracene 33 -- 18 6.5 UJ 32 UJ 527 477 26 34 UJ 7713 65 61 16 J 50 53 41 44 49 44 32 45
Fluoranthene 423° 2,230° 290 78 820 540 580 300 530 120 1,100 1,300 220 410 440 360 460 440 490 360 680
Indeno(1,2,3-cd)pyrene 200° - 75 24 ] 130 J 170 J 220 J 9% 120 J 26 J 220 210 44 ] 240 220 170 190 180 170 130 180
Pyrene 195° 1,520° 230 84 950 630 610 250 600 140 1,300 1,400 210 360 370 310 390 370 400 310 520
Total HPAH (ND = 0) 192.95° - 1,597 471 4130 3.582 3.887 175 2868 692.7 6.525 6.981 1165 2550 2,693 2201 2704 2,609 2814 2118 3.705
Total HPAH (ND = 1/2 MRL) 192.95° -- 1,597 474 4,146 3,582 3,887 1,755 2,885 692.7 6,525 6,981 1,165 2,550 2,693 2,201 2,704 2,609 2,814 2,118 3,705
Low-Molecular-Weight PAHs (LPAHSs)
2-Methylnaphthalene 20.2° -- 13 11 57 22 20U 12 68 14 23 24 26 12 13 12 14 13 14 19 17
Acenaphthene 6.71" - 12 65U | 150 29 20U 9.9 130 6.4 U 28 30 6.6 11 13 11 13 12 14 9.1 18
Acenaphthylene 5.87" - 8.3 65U 32U 31 33 9.9 34U 11 23 32 6.6 U 21 22 16 20 19 19 13 19
Anthracene 57.2° 845° 20 65U | 120 46 35 19 100 15 67 85 15 23 26 23 30 26 28 22 38
Fluorene 77.4° 536° 15 6.5 U 560 19 20U 12 550 17 33 36 11 17 16 14 17 17 16 14 22
Naphthalene 176" 561° 9.6 6.5 U 32U 23 20U 9.2 64 9 20 21 18 10 9 9.7 10 11 10 13 13
Phenanthrene 204° 1170° 110 30 820 220 220 86 860 66 320 360 97 100 110 9% 120 110 120 9 160
Total LPAH (ND = 0) 76.42° - 187.9 41 1,707 390 288 158 1772 132 514 588 173.6 194 209 179.7 224 208 221 186.1 287
Total LPAH (ND = 1/2 MRL) 76.42° - 187.9 57.25 1,739 390 328 158 1,806 135.2 514 588 176.9 194 209 179.7 224 208 221 186.1 287
Miscellaneous semi-volatile organic compounds (SVOCs)
Dibenzofuran - - | 83 | e50 20 15 | 20U 79 2% 77 | 20 2 | 1 | unu 12 u 12 un | 1 12 |
NOTES:

® Reference sample location

b Consensus-based Threshold Effect Concentration (TEC) (MacDonald et al., 2000a)

¢ Consensus-based Probable Effect Concentration (PEC) (MacDonald et al., 2000a)

9 |_owest Effect Level (LEL)(Ontario Ministry of the Environment, 1993)

® Threshold Effects Limit (TEL) (USEPA, 1996)

" Interim Sediment Quality Guideline (ISQG) (Canadian Council of Ministers of the Environment, 2003)

Bold and underlined values were detected at concentrations greater than the low screening guideline

Values outlined with a dark border were detected at concentrations greater than the high and low screening guidelines

Bold values were present above the method reporting limit

FD: Field duplicate sample

J: The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
MRL: Method Reporting limit

ND: Analyte was not detected

U: The analyte was analyzed for, but was not detected above the method reporting limit.

ug/kg : micrograms per kilogram or parts per billion (ppb)

UJ: The analyte was not detected above the method reporting limit. However, the method reporting limit is approximate and may or may not represent the actual method reporting limit necessary to accurately and precisely measure the analyte in the sample.
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Table 9. Trace Element Analytical Data for Sediment Samples (mg/kg dry weight)
Sample Area East Gill Creek Gill Creek Hyde Park Lake
Analyte Sample 1D EG-09 EG-10 . . .
Screening Guidelines EG-01 EG-02 EG-03 EG-04 EG-05 HP-09 | o fEG03)  (FDofEG-02) | ©C01 GC-02 GC-03 HP-01 HP-02 HP-03 HP-04 HP-05 HP-06 HP-07 HP-08
Low Guidelines High Guidelines
Aluminum - - 16,200 15,500 17,700 26,300 25,700 23,000 13,500 11,500 17,500 15,200 11,500 31,100 30,900 24,300 27,600 27,400 25,800 22,300 23,800
Antimony 2.0° 25.0° 10 W) 8 Ul 9 U 8 Ul 10 W 10 W 8 Ul 8 Ul 10 W 20 UJ 20U 10 W 10 W 10 W 10 W 10 uJ 10 uJ 10 W 10 W
Arsenic 9.79° 33.0° 3.3 3.8 4 55 45 35 35 3.6 4.2 4.1 55 4.7 4.6 4.1 4.3 4.1 3.9 35 4.1
Barium - - 84.9 96 96.6 164 142 112 76.2 64.2 104 94 601 161 157 127 145 141 129 115 124
Beryllium - - 0.7 0.8 0.8 1.2 11 1 0.6 0.6 0.7 0.7 0.8 13 13 1 11 11 1 0.9 1
Cadmium 0.99° 4.98° 06J 06J 121 13 09J 073 13 053 117 110 1J 0.7J 073 06J 09 J 0.7 J 08 J 06J 093
Calcium - - 31,400 39,900 75,900 12,500 34,400 25,300 64,900 50,100 35,300 29,400 76,200 31,500 32,200 30,200 30,100 23,700 22,800 16,400 26,200
Chromium 43.4° 111° 42 34.2 37.8 147 133 48 31.4 32.1 40 36 19 50 53 42 47 46 43 39 45
Cobalt - - 10.2 10.7 9 16.1 14.7 13.4 7.3 10.1 10.8 10 15 16.3 16 14 15.2 15 14 12.3 13.3
Copper 31.6° 149° 23.9 18.7 30.1 46.1 38.6 30.7 25.3 173 375 355 16.6 39 39.8 33 37.9 354 346 31.3 36.9
Iron - - 21,700 23,500 22,700 34,700 34,700 29,600 19,500 19,800 23,300 21,300 31,500 39,500 37,600 31,900 35,300 34,700 31,900 27,500 29,900
Lead 35.8° 128° k1 40 107 ur 10 38 92 50 56 49 35 42 44 39 40 40 42 45 48
Magnesium - - 15,100 20,100 35,700 10,800 19,400 11,700 30,600 27,000 15,900 14,100 33,800 12,600 13,100 11,500 13,200 11,300 11,000 8,640 12,000
Manganese 460.0° 1,100° 420 486 523 1330 648 487 415 612 421 369 1,180 583 592 547 577 535 506 399 492
Mercury 0.18° 1.06° 031 024 0.6 0.66 04 033 051 023 05 03 0.12 04 04 0.31 04 0.38 05 10 07
Nickel 22.7° 48.6° 23 19 21 40 34 31 17 15 26 23 16 39 a1 32 37 35 32 28 32
Potassium - - 2,850 2,970 3,880 4,310 4,280 4,180 2,850 1,850 3,060 2,930 2,090 5,740 5,940 4,330 4,920 4,790 4,670 3,930 4,340
Selenium - - 1U 08U 1U 0.8 1U 1U 09U 09 u 1U 2U 06U 1U 1U 1U 1U 1 1 1U 1U
Silver 1.0° 2.2° 06U 05U 0.7 05U 06U 07U 05U 05U 07U 1U 1U 08U 08U 07U 08 U 0.7 0.7 07U 07U
Sodium - - 220 270 630 520 680 270 540 250 210 220 170 330 350 260 300 290 260 230 260
Thallium - - 04U 03U 04U 0.4 04U 05U 04U 04U 05U 06U 03U 05U 05U 05U 05 U 0.5 U 05 U 04U 04U
Vanadium - - 28.9 311 32.7 45.9 444 39.1 254 24.7 30.9 29 31 51.4 51.5 415 46.2 453 431 37.1 411
Zinc 121° 459° 257 209 389 622 463 307 352 163 649 617 326 357 366 298 383 377 393 319 485
NOTES:

® Reference sample location

® | owest Effect Level (LEL) (NYSDEC, 1999)

¢ Severe Effect Level (SEL) (NYSDEC, 1999)

¢ Consensus-based Threshold Effect Concentration (TEC) (MacDonald et al., 2000a)

¢ Consensus-based Probable Effect Concentration (PEC) (MacDonald et al., 2000a)
Bold and underlined values were detected at concentrations greater than the screening guideline

Values outlined with a dark border were detected at concentrations greater than the high and low screening guidelines

Bold values were present above the method reporting limit

FD: Field duplicate sample

J: The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

ma/kg: milligrams per kilograms or parts per million (ppm)

U: The analyte was analyzed for, but was not detected above the method reporting limit.

UJ: The analyte was not detected above the method reporting limit. However, the method reporting limit is approximate and may or may not represent the actual method reporting limit necessary to accurately and precisely measure the analyte in the sample.
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Table 10. 10-day Chironomus tentans Toxicity Test Results
Average Individual Ash-free
Sample Area Sample ID Survival (%) Dry Weight (mg) ~ Dry Weight (mg)
Mean = SD Mean = SD Mean = SD
Laboratory Control 97.5+4.6 1.30+£0.21 0.64 +0.14
EG-01 775+175° 2.92+0.52 151+0.28
EG-03 0+00° .00+0.00* .00+0.00 °
East Gill Creek 0.0+00 0.00+0.00 0.00+0.00
EG-04 91.4+6.9 1.61+0.29 0.69 +0.19
EG-05 80.0 +26.2 241 +0.45 0.93+0.38
. GC-01° 84.3+17.2 2.58+0.38 1.16+0.28
Gill Creek
GC-03° 88.8+84 2.73+0.35 117+0.17
HP-01 87.5+104 1.75+0.49 0.75+0.27
HP-03 86.2+13.0 2.03+0.39 0.96 +0.17
Hyde Park Lake
HP-04 85.0 +10.7 2.09+0.28 0.91+0.19
HP-08 88.6 +10.7 2.45 +0.37 1.16 £ 0.27
NOTES:

SD: standard deviation
#significant difference (p < 0.05) relative to the laboratory control based on statistical analysis
® reference sample location
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Table 11. Analytical Data for Bioaccumulation Tissue Samples (ug/kg wet weight)

Sample Area, East Gill Creek Gill Creek Hyde Park Lake | EVS Laboratory Tissue conc./ Tissue conc./ Tissue conc./
Sample ID EG-05 GC-01° HP-03 Control Sediment conc. Sediment conc. | Sediment conc.

Analyte EG-05 GC-01° HP-03
2-Methylnaphthalene 28 UJ 22 UJ 24 UJ 63 UJ -- -- -
Acenaphthene 28 UJ 22U 24 UJ 63 UJ -- -- --
Acenaphthylene 28 UJ 22U 24 UJ 63 UJ -- -- --
Anthracene 28 UJ 22 UJ 24 UJ 63 UJ -- -- --
Benzo(a)anthracene 28 UJ 22 24 UJ 63 UJ -- 0.05 --
Benzo(a)pyrene 173 28 J 17J 63 UJ 0.046 0.044 0.071
Benzo(b)fluoranthene 39J 54 J 413 63 UJ 0.053 0.055 0.12
Benzo(g,h,i)perylene 22 22 15J 63 UJ 0.13 0.15 0.12
Benzo(k)fluoranthene 22 48 J 29J 63 UJ 0.041 0.063 0.12
Chrysene 30J 743 19J 63 UJ 0.075 0.1 0.09
Dibenz(a,h)anthracene 28 UJ 22 UJ 24 UJ 63 UJ -- -- -
Dibenzofuran 28 UJ 22UJ) 24 U) 63 UJ - - -
Fluoranthene 140 67J 29J 63 UJ 0.024 0.061 0.081
Fluorene 28U 22U 24 U] 63 UJ - - -
Indeno(1,2,3-cd)pyrene 143 15J 24 UJ 63 UJ 0.064 0.068 --
Naphthalene 28U 22U 24 U] 63 UJ - - -
Phenanthrene 28 UJ 22 UJ) 24 U) 63 UJ - - -
Pyrene 28 UJ 65J 327 63 UJ - 0.074 0.1

NOTES:

% Reference sample location

Bold values indicate analyte was detected

U: The analyte was analyzed for, but was not detected above the reported method reporting limit.

J: The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

UJ: The analyte was not detected above the method reporting limit. However, the method reporting limit is approximate and may or may not represent the actual method
reporting limit necessary to accurately and precisely measure the analyte in the sample.

-- . Analyte was not detected in tissue sample

Tables 2-11 Analytical data 070724.xls Page 1 of 1 712612007
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Field Data Collection Sheet

Project: Forest Glen Site, New York ) o -_ Personnel: _--Rebecca Arenson - on~ w
Section/Reach: kg ] Q,..len.Lann_,__/ Famyle prep
Date: 9/ia/0C —Bén Shorr - ot

= T . e
Time: i8E3  (3'53,m0) - ( Megan Hllgan ﬁ

Sampling Equipment: ?ow

Weather Condition_s (sunny, cloudy, rainy, etc.):

Senng -

Photographs (file name or time):

Sample ID: H ¢ - O - | Tests Requested

Sample Location: Nuode Farle LLIc.a, o _|Chemistry

Latitude (dec.deg.): 1 <423 .,09 M o

Bioassays

Longitude (dec.deg.): b3 W ~ 79, 02234 Bioaccumulation

(Check each) Volume Collected

X

>

Depth (m): 8 _ ,A/_E;‘H . R R

Other Notes: .
M(QS‘ s M ut LL \j

Collectlon location sketch and description:

A\Df.\o‘x B ot Jgf'uvpsf Bt

O_{‘ HF A O
Seomoleel i WYL
1O J—f-'l"vt Dot “

swﬁ( \ow’w

Hyde Pdrk :

~ Lake

Sediment Sample Plan 9
Sample Type

4  Surface Sediment Only

#F  Toxicity

B Bicaccumutation and Toxicity @

Active Projects:472 NOAA:4728_Forest_Glen:Forest Glen_datasheetxis




Field Data Collection Sheet

Project: Forest Glen Site, New York | ._'___ |Personnel: Rebecca Arenson

Section/Reach: \WDE Phex \ALE LARD ( Jen Lawton

Date: o1/ injos” A “Ben Shorr

Time: 4:3F P [ e \ | __’BD T Megan Hilgart B -

Sampling Eq ment:
,ﬁ ?o...ma

Weather Conditions (sunny, cloudy, rainy, etc.):

Tunmy

Photographs (file name or time):

SampleiD: HP- 0%

Tests Requested {Check each)

Sample Location: e~ Hypc PAR K LA |

Latitude (dec. deg.): W3, O’ \O

Longitude (dec. deg.): '14.0 33 3

Volume Collected
Chemistry OQ\“} /5\ S -
B Bioassays O S
Bioaccumulation o

Depth (nf):

Other Notes:

toakon R mank,

Colle_ction location sketch and description:

"\'40/ o(( Cast banld

iy oy /5

ir\t“\‘vp (lqy\

Hyde Par | G
“Lake g

Sediment Sample Plan 9
Sample Type

¥+ Surface Sediment Only

4+ Toxicity

B Bioaccumulition and Toxicity 3

Active Projects:AT2 ROAA4TZE_Foreul_Glen:Forest Gien_datasheslxis



Field Data Collection Sheet

Projéct: Forest Glen Site, New York - Personnel: e owen. . 'Rebecca Arenson
Section/Reach: \WpE PARL LAKE Salpie (hep-( Jen Lawton
Date: O/} 105 Ben Shorr

Time: 5| (\ ! - ~ Bodg \ wegan Higart )
Sampling Equipment: = =

Pon Pl
Weather Conditions (sunny, cloudy, rainy, etc.): o Bhotog'raphs (file name or time?
Suun Y v0°
Sampile ID: \-\Q 0 b - Tests Requested (Check each) Volume Collected
Sample Location: WD ePM L ~ [Chemistry Rl e s fb, ond
Latitude (dec. deg.): ">+ 0o} ] Bioassays ﬂ s oy
Longitude (dec. deg.): ' '-33kq7 o B Bioaccumulation KD 1o ven quadd .|

.
Depth(pf): b = R - N
Other Notes: .

gy 1'7"‘&% ‘6\,“’)«9\/\&10 B [Bve’hb \f\’\/‘st\

Collection location sketch and description:

s Annaied ham plonnsed

(/\/u\. o~ ‘Dwv £y —

Sad/ {/Dy/ laHo aQeAm

Sediment Sample Plan 9
Sample Type

%  Surfece Sediment Only

4 Toxicity

[ Bicaccumulation and Toxicity &

Active Projects: 472 NOAAAT2S_Forost_GlenForest Glan_dalsshoelals



Field Data Collection Sheet

Project: ___ Forest Glen Site, New York
Section/Reach: W@ ¥y

Date: O4/1)]/oy MoOoNDAN

Time: L 0% /i%05)

Sampling Eqmpmer}t P"ﬂ B PONARL

|Personnel:

_ Jen Lawton .
Ben Shorr

_ Megan Hllgart>

Rebecca Arens
v:mB ;c -~ @V QFPQ oA

’7&(1'\ ‘VLY

Weather Conditions (sunny, cloudy, rainy, etc.):

Quvls Sunty | Lind - 10 Katbs

Photographs (file name or time):

sample ID: P -oy
Sample Location: ({.0. Lake
Latitude (dec. deg.):

Cotiet (P -Lowpdon Fiiom
Do R QoA DRE,

Longitude (dec. deg.).

Depth (p): 7
Other Notes:

Collection location sketch and description:

~ Lake

NS

é:)f ml/

WY’

| Tests Requested {Check each) Volume Collected

_|Chemistry B -
Bioassays >:7 o
Bioaccumulation O

Hyde Pdrk | \géy

Sediment Sample Plan 9
Sample Type

&
+ +
[ Biosccumulation and Toxicity \of

Surface Sedimanl Only
Toxicily

Aclive Projocts:A72 NOAN 4725 _Fores!_Glon Forest Glen_dotashinet als




Field Data Collection Sheet

Project: Forest Glen Sﬁe, New York ___|Personnel: Rebecca Arenson
Section/Reach: L.\.A,J z p«;r e o Jen Lawton
Date: Uizl o5 ¥ - Ben Shorr
Time: 0940 - Megan Hilgart o
S ling Equipment:

ampling Equip (ow
Weather Conditions (sunny, cloudy, rainy, etc.): - Photographs (file name or time): -

j/p.ur\nx.?j. B o B

Sample ID: H f_j _O_S - | Tests Requested (Check each) Volume Collected
Sample Location: Hx:) de Yosle. ~ |Chemistry ﬁ( B o
|Latitude (dec.deg.): N 42 .)1000 Ll ~ |Bioassays o _
Longitude (dec. deg.): W-79 .0 :9 > Q_Q - Bioaccumulation a

Depth () [, - N

Other Notes:

Collection location sketch and description:

Mark sample locations on map

Hyde Pdrk |
~ Lake Whgs

a2 4

Sediment Sample Plan 9

Sample Type
4  Surface Sediment Only
@ Toxlity
B Bicaccumulation and Toxicity a

Active Projects 472 NOAA 4728_Forost_Glan Forest Glen_dalasheat xis




Field Data Collection Sheet

Rebecca Arenson

Project: ______Forest Glen Site, New York - Personnel:

Section/Reach: My pL PARV \xie - Jen Lawton
Date: N4a)13/0& ] Ben Shorr
Time: 19710 - Megan Hilgart

Sampling Equipment: Ve’\*&é Povuay

Weather Conditions (sunny, cloudy, rainy, etc.):

Photographs (file name or time):

Sample ID: HP-00L

Sample Location: 1P Lale
Latitude (dec. deg.): “12>.\O\55
Longitude (dec. deg.): ~ 11.02237

Tests Requested

Chemistry

Bioassays

Bioaccumulation

Depth (f1): & 1

Other Notes: C\W Jo sedimek sl

P

(Check each) Volume Collected

4 |
5 J

Collection location sketch and désc‘ription:

Sediment Sample Plan

Sample Type
4  Surface Sadimanl Only

+  Toxicity
e Bioaccumulation ahd Toxicity 3
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Field Data Collection Sheet

Project: Forest Glen Site, New York __|Personnel: Rebecca Arenson
Section/Reach: Hypy. Paey Lake Jen Lawton
Date: 0a i1 /og - - Ben Shorr
Time: {© "2k am - Megan Hilgart
Sampling Equipment:
Weather Conditions (sunny, cloudy, rainy, etc.): Photographs (file name or time):
( ?
Sty £ ¥0
Sample ID: H P-ot o Tests Requested (Check each) Volume Collected
Sample Location: Hypr Pagre Lace Chemistry =" -
Latitude (dec. deg.): Y3 .\o2a4 Bioassays O .
Longitude (dec. deg.): ’_V\ Oxb )\ Bioaccumulation = 0O B
Depth(w): (o' s I o
Other Notes:

Collection location sketch and degc;iption:
HP-0F Lecan om Sniptep

o HMP-o¢

Hyde Pdrk
~ Lake

\’ _':‘L';:; 4

Sediment Sample Plan 9
Sample Type

%  Surface Ssdimenl Only

@ Toxicity

B  icaccumulation and Toxicity a

o
a
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Field Data Collection Sheet

Project: Forest Glen Site, New York

Personnel:

Section/Reach 1 \ypr Patr VALE

Date: Oﬂ"llslog

Time: 1O S A

Rebecca Arenson
Jen Lawton “

Ben Shorr
Megan Hilg

art

Sampling Equipment: \? %\re Ponay
"

Weather Conditions (sunny, cloudy, rainy, etc.):

M

Photographs (file name or time):

Sample ID: HY "O%

Sample Location: Y\P LaVe

Chemistry

Latitude (dec. deg.): N Y=< [0 2B Y

Bioassays

Longitude (dec. deg.): v~ ¢779 .0 Q090

Bioaccumulation

=
P

m]

Tests Requested (Check each) Volume Collected

Depth(m): 7'

Other Notes: é\og NMH\TS @ TEN

Collection location sketch and description:

Mark sample locations on map

Z = "
Hyde Pdik

\ ~.Lake T

Sediment Sample Plan @

Sample Type
%  Surface Sadimont Only

#F Toxlsity

B Bioaccumulation and Toxicity

Forest Glen_datasheet




Field Data Collection Sheet

Project: Forest Glen Site, New York

Section/Reach: +\7 o VA Uayve /

Date: O« \7, OF

Time: [gSD_ ) - -

= AQT C'nu (e

Rebecca Arenson
Jen Lawton
Ben Shorr

Megan Hilgart

Personnel:

Sampling Eqmpment P *\_\e ‘(
© ey

Weather Conditions (sunny, cloudy, rainy, etc.):

Phoiographs (file name or time):

Sample ID: %W Wr HP o Tests Requested (Check each) Volume Collected
Sample Location: Chemistry Iy ]
Latitude (dec. deg.): 173 ,\0 193 Bioassays (m] B

Longitude (dec. deg.): -FAN3010 Bioaccumulation o

Depth (rh): L.

Other Notes: VOA bc.,_,“\ G ll M/H\(U el L/Q\u

Collection location sketch and description:

\LC\/LMIABQJ \ OCA"‘\ g/\
d@s(l\u sed Choan m—o‘%

Tplily

Mark sample locations on map "

Hyde Pd‘rk
. Lake 1

Sediment Sample Plan 9

Sample Type
4  Suiface Sadimant Cnly

4+ Toxicity
m Bioaccumulation and Toxicity @
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Field Data Collection Sheet

Project: __Forest Glen Site, New York Personnel: Rebecca Arenson
Section/Reach:  Eost &, [l Creek Jen Lawton

Date: 1% /05 Ben Shorr

Time: L f 2~ R Megan Hilgart B

Sampling Equipment: P o
o

Weather Conditions (sunny, cloudy, rainy, etc.):

Photographs (file name or time):

Sample ID: ~ 65 :_(\i

Tests Requested

Sample Location: _6 Q_gtié \ H Cr Ce il
Latitude (dec. deg.): W42 . jo5 2 2
Longitude (dec. deg.): \n 9.0 9 6_(8 B
Depth (m): o '

(Check each) Volume Collected
~|Chemistry K
|Bioassays JZ("
|Bioaccumulation O

Other Notes: _F‘f e-c_%wu\ﬁc o(:%aifvg,(i _ :rvxo:i'e_m\_&,( (lecures )

'Collection I_c;c_afial skétch and description:

Mark sample locations on map

- L J
Hyde Pdrk | N
~ Lake

\2

Sediment Sample Plan 9
Sample Type

¥+ Surface Sedimant Only

+  Toxicity

[ Bosccumulation and Toxicity 3

Active Projects:472 NOAA:472S_Forest_Glen:Forest Glen_datasheet xis




Field Data Collection Sheet

Project? Forest Glen Site, New York ] Personnel: Rebecca Arenson
Section/Reach:  G¢ — ¢} (cede ¥ Jen Lawton
Date: 0!/ 13 [65 - Ben Shorr
Time: 252 - - Megan Hilgart
) ling Equi t:

ampling Equipmen 60 e
Weather Conditions (sunny, cloudy, rainy, etc.); - Photographs (file name or time):- N

D

Sample ID: é C~olf S ______|Tests Requested (Check each) Volume Collected
Sample Location: £ // 4 _(U/L( _|Chemistry ,kj
Latitude (dec. deg.): A#W N~ Bioassays B

Longitude (dec. deg.): AN _

Depth (m): !

24 .
g
X

Other Notes: F«r\e?“))\/kﬂflj_‘ Orgaw{-c madecial (lead | H“Cr_')_ .

Collection location sketch and description:

Mark sample locations on map

Hyde Pdrk
~ Lake

Sediment Sample Plan
Sample Type

4  Suifacs Sodimant Only

4+ Toxicity
M Bioaccumulation and Toxicity W24

Acthie Projects 472 NOAAATZS Forest Glen Forest Glan_dateshest xis




Field Data Collection Sheet

Project: Forest Glen Site, New York Personnel: Rebecca Arenson
Section/Reach Jen Lawton
Date: (> ;4/05 Ben Shorr
Time: 2o {(133e) Megan Hilgart

Sampling Equipment: \Aﬁ\ \owal

Weather Conditions (sunny, cloudy, rainy, etc.): Photographs (file name or time):
Sample ID: ¢4~ O L Tests Requested (Check each) Volume Collected
Sample Location: tay: (3 (eedl Chemistry =
Latitude (dec. deg.): %4> - \©loD Bioassays Mo
( 9.) - T v Bl
Longitude (dec. deg.): 7%. © Bioaccumulation O

Depth (m}: (fu v\’

Other Notes: , _ . .
\O W\A-Q SM‘-"/"‘" \OA-—\J( P \,WM

Collection location sketch and description: Mark sample locations on map

2N

Ly )_xk‘/\ m/i ()C,!‘\,\?\/ "\\\_‘:.\')
V5, PSS VO S A VN e

Sediment Sample Plan 9
Sample Type
4 Surface Sedimant Only

& Toxicity 1
B Bioaccumulation and Toxicity w2y P

== o

Foresi Glen_datasheel




Field Data Collection Sheet

Project: Forest Glen Site, New York Personnel: Rebecca Arenson
Section/Reach © » &k &\ (ool Jen Lawton
Date: O /{\Y oS . Ben Shorr
Time: { '\ O puan (40 ) Megan Hilgart
Sampling Equipment: Wa 4L o2 —Q

Weather Conditions (sunny, cloudy, rainy, etc.): Photographs (file name or time):
Sample IDAE, -0 Tests Requested (Check each) Volume Collected
Sample Location: ¢yt Gl (peel '[ui So- of Fickes |Chemistry s}
Latitude (dec. deg.): 43. {0 LS9 Bioassays i |
Longitude (dec. deg.): T 4. 0154 L Bioaccumulation a
Depth (m): [’

Other Notes: ¥

Collection location sketch and description: Mark sample locations on map
Fusl sod b o Peiher 2

\(/04/& J'(ﬂacuvvl ¢, ‘j\vof’\m STV
W’\{lfﬂ e ‘/':]B o K2~ .

| S’W‘Hﬂﬁ SM

o't

Hyde Pdrk | Y
\ kake =

R gl ]

Sediment Sample Plan 9
Sample Type

% Surface Sedimont Only

B Texicity

B Bioaccumulation and Toxicity s
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Field Data Collection Sheet

Project: Forest Glen Site, New York Personnel: Rebecca Arenson
Section/Reach « « st (o ( vocll Jen Lawton
Date: 04/ /65 Ben Shorr
Time: 03, O\HOC ) Megan Hilgart

Sampling Equipment: V A e Frotu i

Weather Conditions (sunny, cloudy, rainy, etc.):

Svang (Gl el

Photographs (file name or time):

Sample ID: - (yO4

Sample Location:

Latitude (dec. deg.): {3+ 0R(TO

Longitude (dec. deg.): = 1 00571

Chemistry %
Bioassays a g
Bioaccumulation O

Tests Requested (Check each) Volume Collected

Depth (m): >

Other Notes: ¥ i{‘;ﬂ,xpw.yq}\.\es ,(&JC\L/{,-\‘ \0‘_‘\/\(0 \5: L,J.(tLQ’ ’ ‘.'V"'E)&"b Cl\(\':) "Moud Lo Urpa g p’xv-gile._g?

Collection location sketch and description:
AN ’\W\”’\l\\\"a WL \og m pi & u\u\aJ)
\ o C &\"\’\0\/\

S PI(MOS B (? \LAL\ Qj

el
WO 1 §¥P =l .
ey (0 €601
é T .«,n.-h-&-[} )“V‘?u\")( sion

OtC

Mark sample locations on map

iy
Hyde Pdik
S~ Lake

Sediment Sample Plan 9
Sample Type
4  Surface Sediment Only
4 Toxicly |
! Bicaccumulation end Toxicity a
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Field Data Collection Sheet

Project: Forest Glen Site, New York Personnel: Rebecca Arenson
Section/Reach 1 <} [.all ¢ woel/ Jen Lawton
Date: oA//y/n< Ben Shorr
Time: e Megan Hilgart

Sampling Equipment: WQ SM

Weather Conditions (sunny, cloudy, rainy, etc.):

Photographs (file name or time):

SampleID: L «»OFC,

Tests Requested (Check each) Volume Collected

Sample Location: b 5! Gl Cacell(Eas o o350y ) Chemistry q
Latitude (dec. deg.): “13. 1 0 A4H Bioassays =
Longitude (dec. deg.): 1+.0¢ ¥4 D Bioaccumulation Pl .

Depth (m): &

Other Notes:

Collection location sketch and description:

(s 5oo4 @ Bdge v Lo
(W G

WO Cte0% S
L1y +F Regos~ Wo vl

Mark sample locations on map

Sediment Sample Plan
Sample Type
% Surface Sedimant Only
& Toxicity I
B4 Blonceumutation and Toxicily &

Forest Glen_datasheel




Field Data Collection Sheet

Project: Forest Glen Site, New York Personnel: Vo Hebécca Arensor'f”‘)
Section/Reach (. u... CwceEe Seps O Jen Lawton .7
Date: o414 0% .~  BenShorr ™
Time: 4:'CO aw (A g€  Megan Hil
Sampling Equipment: \iAne svoVE -
Weather Conditions (sunny, cloudy, rainy, etc.): Photographs (file name or time):
Svavanyy X0
SampleID: (C- ©™> Tests Requested (Check each) Volume Collected
Sample Location: (oL [ el Chemistry B
Latitude (dec. deg.): 13.) 1030 Bioassays O
Longitude (dec. deg.): *1.9' 7471 Bioaccumulation O

Depth (m):¢ &%t -7

Other Notes: . o
Lo wedM £ 20" Lant ardd 274 £

Collection location sketch and description: Mark sample locations on map
P ON (oY our $=
LA@“‘%W
~ FS el T s Cae ) g

v .C”, W\J Dﬂ}a wh C W\eu‘\)’\/‘w
(@'06 X/J}Qf\/laf\ox “atbs )

. )Lmﬁ s VOSRUTDES

7

Sediment Sample Plan 9 |
Sample Type

% Surface Sadiment Only

& Toxcity

il Bioaccumulution and Toxicily 3
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Field Data Collection Sheet

Project: Forest Glen Site, New York Personnel: -~ Rebecca Arengon
Section/Reach  (Gi. . 27247, Songle \c“’ﬂ/\w Jen Lawton@
Date: cA/1Yjog ~ .- Ben Shorr
Time: 430 (n Stremg Megan Hilgart !

Sampling Equipment: ... | s'woyef

Weather Conditions (sunny, cloudy, rainy, etc.): Photographs (file name or time):

Savey €

Sample ID: (rf,‘ 03 Tests Requested (Check each) Volume Collected
Sample Location: .\ (@5 |_ Chemistry ;1 O .

Latitude (dec. deg.): 1 3. 1120L Bioassays R ol
Longitude (dec. deg.): 19, cnWgl, Bioaccumulation (m]

Depth (mji &) -2

Other Notes: (-p§ | o 1 63" 5B %

Collection location sketch and description: Mark sample locations on map

Bolorw  dldive o ol

_ _ 3
' b";g (\ WY~ pARAE ._f,.w»-(-'J _
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Sediment Sample Plan 9
Sample Type
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Field Data Collection Sheet

Project: Forest Glen Site, New York Personnel: Rebecca Arenson
Section/Reach ¢ Gl (e Jen Lawton
Date: @9 )\ ol Ben Shorr
Time: /.55 o (1955 Megan Hilgart
Sampling Equipment: .. .{ [ osé )

Weather Conditions (sunny, cloudy, rainy, etc.): Photographs (file name or time):

A

<

- b‘u&()\\/\ L T S DN\

Sample ID: EG - DA Tests Requested (Check each) Volume Collected
Sample Location: Chemistry B

Latitude (dec. deg.): 32.10w3 Bioassays O

Longitude (dec. deg.): ™ 4, BSAL Bioaccumulation O

Depth (nf): ¢ /

Other Notes:

\) 0L T © W-O23

Collection location sketch and description: Mark sample locations on map

Sediment Sample Plan 6
Sample Type

4 Surface Sediment Only

& Toxicity
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Field Data Collection Sheet

Project: Forest Glen Site, New York Personnel: Rebecca Arenson
Section/Reach Jen Lawton
Date: 4 /19 ) o< Ben Shorr
Time: ’L, 3 "i’o Megan Hilgart

Sampling Equipment: | 4 up SHoyzlL

Weather Conditions (sunny, cloudy, rainy, etc.):

Photographs (file name or time):

Sample ID: E&-1()

Sample Location: ¢ 51 Qitee (arenc

Latitude (dec. deg.): Y3 a2}

Longitude (dec. deg.): .o\ ¥

Depth ¢ft): | B

Tests Requested (Check each) Volume Collected

Chemistry 15
Bioassays d
Bioaccumulation O

Other Notes:

Collection location sketch and description:

_\:}Q?’g 2 €l -ON

Mark sample locations on map

t Sample Plan @ '
Sample Type
A Surface Sedimonl Only
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Photo 1. Sampling with petite ponar in Hyde Park Lake near sample location HP-01.

Photo 2. Gill Creek near sample IocaioGC—02.
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Photo 4. East Gill Creek near sample location EG-05.
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Photo 5. Sampling at East Gill Creek at sample location EG-03.
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Page 1

1.0 INTRODUCTION

This report summarizes the validation of analytical results generated from field sampling in
2005, in support of the Forest Glen Subdivision Superfund Site Project, Niagara County, New
York. Sampling and analyses were performed according to the Field Sampling Plan for the East
Gill Creek, Gill Creek, And Hyde Park Lake Characterization Study (Ridolfi Inc. and NOAA,
2005) and the Quality Assurance Project Plan (QAPP) for the East Gill Creek, Gill Creek, and
Hyde Park Lake Characterization Study (Ridolfi Inc. and NOAA, 2005).

The criteria applied for this validation are consistent with U.S. EPA SW-846 analytical methods,
laboratory established criteria, and the U.S. EPA Contract Laboratory Program National
Functional Guidelines for Organic Data Review (Functional Guidelines), (U.S. EPA, 1999),
U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review (Functional Guidelines), (U.S. EPA, 2004b) and U.S. EPA Contract Laboratory
Program National Functional Guidelines for Chlorinated Dioxin/Furan Data Review
(Functional Guidelines), (U.S. EPA, 2002). Data qualifiers applied to sample results for this
validation are in accordance with the Functional Guidelines; qualifiers applied are summarized
below:

U: The analyte was analyzed for, but was not detected above the reported sample
quantitation limit.

J:  The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UlJ: The analyte was not detected above the sample quantitation limit. However, the reported
quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the analyte in the sample.

In certain cases, the following flags were used by the lab:

Y — The analyte is not detected at or above the reported concentration. The reporting limit is
raised due to chromatographic interference. The Y flag is equivalent to the U flag with a
raised reporting limit.

E — The concentration exceeded the instrument calibration range.

P — The analyte was detected on both chromatographic columns but the quantified values
differ by >40% RPD with no obvious chromatographic interferences.

D — Dilution data, as reported for the polychlorinated dibenzodioxins and dibenzofurans
(PCDDs/PCDFs).

K — Identifies a PCDD/PCDF target that could not be confirmed by virtue of not satisfying
all method required criteria; the reported value may be interpreted as an estimated
maximum analyte concentration.

L — Suffix code for PCDDs/PCDFs indicating the extract was given extra cleanup and
reanalyzed.

W — Suffix code for PCDDs/PCDFs indicating the extract was diluted and reanalyzed.
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20 TOTAL ORGANIC CARBON — Plumb 1981

Total Organic Carbon determinations were performed by Analytical Resources, Inc. (ARI) of
Seattle, Washington, in accordance with the requirements of the QAPP.

Nineteen sediment samples were analyzed for total organic carbon. The laboratory provided
U.S. EPA CLP style deliverables.

Sample Documentation, Custody and Holding Conditions / Times: All samples were
handled and delivered to the laboratory according to chain-of-custody procedure. Laboratory
data deliverables were complete. The samples were received at temperatures ranging from 6.2° C
to 15° C. The recommended temperature of 4° + 2° C was not met, however, since the samples
are a solid matrix, no data were qualified due to the elevated cooler temperature. Sample
integrity was considered maintained. The samples were analyzed within 28 days of collection.

Duplicate Analysis: Sample HP-01 was analyzed in duplicate per the laboratory SOP. The
relative percent differences for the duplicate (%RPD) analyses was 15%, and was considered
acceptable.

Result Quantitation and Reported Detection/Quantitation Limits: The laboratory bench
sheets were reviewed for transcription errors; no errors noted.

Field Replicates: Field replicate pairs EG-02/EG-10 and EG-03/EG-09 were submitted for the
project. Results were comparable.

Overall Assessment: All deliverables required by the project are present and data packages are
complete. Sample conditions and holding times are considered acceptable. The duplicate
analysis was within specification. Total organic carbon determination (quantitation) and method
reporting limits are deemed sufficient. Overall analytical performance is considered acceptable,
and data quality is sufficient for project use.

3.0 PESTICIDES - U.S. EPA SW-846, Method 8081A.
Pesticides analyses were performed by Analytical Resources, Inc. (ARI) of Seattle, Washington,
in accordance with the requirements of the QAPP. The samples were analyzed using EPA SW-

846 method 8081A.

Nineteen sediment and two water samples were analyzed for pesticides. The laboratory provided
U.S. EPA CLP style deliverables.

Sample Documentation, Custody and Holding Conditions / Times: All samples were
handled and delivered to the laboratory according to chain-of-custody procedure. Laboratory
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data deliverables were complete. The samples were received at temperatures ranging from 6.2° C
to 15° C. The recommended temperature of 4° &+ 2° C was not met, however, since the samples
are a solid matrix, with the exception of the rinsate blanks, no data were qualified due to the
elevated cooler temperature. Sample integrity was considered maintained. Maximum holding
times for extractables are specified as 14 /40 days (sample / extract maximum holding times) and
7 / 40 days for solids and waters, respectively. All extraction and analysis holding times were
met.

Instrument Performance: The breakdown of 4,4'-DDT and endrin were evaluated at the
beginning of every 12-hour shift and after the analysis of ten samples using a standard that
contained 4,4'-DDT and endrin. The percent breakdown of the two compounds was <20%, and
is acceptable. The laboratory case narrative noted one breakdown was unacceptable, however,
upon review of the data, this was not found to be true.

Initial Calibration: Initial five point calibrations were performed for all pesticides, with
varying concentrations depending on the compound. Retention windows were defined along
with calibration factors for each compound at each calibration concentration. The relative
standard deviations for the calibration factors in the initial calibrations were <20% per method
8081, demonstrating acceptable linearity.

Continuing Calibration: Per method 8081, calibration verification was performed every 12
hours. Calibration standards were injected after the analysis of ten samples and at the end of
each analytical sequence. The average percent differences of the calibration verification solution
were <15% and the individual compounds were <25% with the exception of one closing
calibration, as noted in the laboratory case narrative. The samples were rerun with similar
results. The original data were then reported, resulting in estimated qualification of heptachlor
epoxide, endosulfan I, dieldrin, 4,4’-DDE, 4,4’-DDT, gamma-chlordane and alpha-chlordane for
samples GC-01, GC-02, GC-03, EG-02, EG-03, EG-04, EG-05, EG-09 and EG-10.

Blanks: Method blanks were analyzed for each analytical group. Method blanks show no
detections of target analytes above reporting limits.

Two rinsate samples were collected, RI-01 and RI-02. No target compounds were detected in
the samples.

Internal Standards: Internal Standards were added to each sample: compounds 1-bromo-2-
nitrobenzene, and hexabromobiphenyl. The response criteria being within limits of -50 to 100%
of the area were met.

Surrogate Compound Performance: Surrogate compounds tetrachloro-m-xylene and
decachlorobiphenyl were added to each sample prior to analysis to assess analytical performance
on each sample. Acceptance limits were 11-108%R for tetrachlorometaxylene and 18-128%R
for decachlorobiphenyl. All surrogate recoveries are within limits.
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Matrix Spike/Matrix Spike Duplicate Analyses: Matrix spike and matrix spike duplicate
analyses was performed on sample GC-03. All target compounds were spiked at a concentration
of 19.5/19.6 or 9.74/9.78 ppb. The acceptance limits are as follows:

Compound Acceptance Limits (%R) Acceptance Limits (%R)
Water Sediment
g-bhe 15-131 21-124
Heptachlor 50-119 21-132
Aldrin 54-110 23-135
Dieldrin 53-127 17-158
Endrin 62-145 12-166
4,4’-DDT 42-125 12-160

All MS/MSD recoveries were acceptable.

Laboratory Control Samples: One spiked blank (LCS) and one spiked blank pair
(LCS/LCSD) were analyzed. The acceptance limits are as follows:

Compound Acceptance Limits (%R) Acceptance Limits (%R)
Water Sediment
g-bhe 45-11 42-111
Heptachlor 44-106 38-122
Aldrin 37-111 37-120
Dieldrin 52-121 48-125
Endrin 49-127 47-133
4,4-DDT 45-128 42-140

All LCS recoveries were acceptable.

Target Compound Identification and Reporting Limits: The compounds reported are within
established retention time windows. The laboratory reported several compounds with a Y
qualifier, indicating the method detection limit is elevated because matrix interference prevented
adequate resolution of the target compound at the reporting limit.

System Performance: System and analytical performance was evaluated by the breakdown of
4,4'-DDT in addition to a review of chromatograms and quantitation reports. No problems
identified during review of the raw data. No abrupt baseline shifts were identified during
chromatogram review.

Field Replicates: Field replicate pairs EG-02/EG-10 and EG-03/EG-09 were submitted for the
project. Results were comparable.

Overall Assessment: All deliverables required by the project are present and data packages are
complete. Recommended sample holding times and conditions were met. Calibration
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requirements were met and acceptable with the exception of qualified data as noted above. The
internal standard criteria were met. The matrix spike and LCS/LCSD results are acceptable.
Method blanks show no detection of target analytes. Compound identification and quantitation
are acceptable as qualified. Overall analytical performance is considered acceptable, and data
quality is sufficient for project use.

40 POLYCHLORINATED BIPHENYLS - U.S. EPA SW-846, Method 8082.

Polychlorinated biphenyls (PCBs) analyses were performed by Analytical Resources, Inc. (ARI)
of Seattle, Washington, in accordance with the requirements of the QAPP. The samples were
analyzed for PCBs using EPA SW-846 method 8082.

Nineteen sediment and two water samples were analyzed for PCBs. The laboratory provided
U.S. EPA CLP style deliverables for all sample delivery groups.

Sample Documentation, Custody and Holding Conditions / Times: All samples were
handled and delivered to the laboratory according to chain-of-custody procedure. Laboratory
data deliverables were complete. The samples were received at temperatures ranging from 6.2° C
to 15° C. The recommended temperature of 4° &+ 2° C was not met, however, since the samples
are a solid matrix, no data were qualified due to the elevated cooler temperature. Sample
integrity was considered maintained. Maximum holding times for extractables are specified as
14 /40 days (sample / extract maximum holding times) and 7 / 40 days for solids and waters,
respectively. All holding time criteria were met.

Initial Calibration: Initial five point calibrations were performed for Aroclors 1016 and 1260
at 20, 100, 250, 500 and 1000 ppb. Single standards of each of the other Aroclors were also
analyzed at 500 ppb. Calibration factors for each Aroclor were established. The percent relative
standard deviations for the calibration factors in the initial calibrations were <20%,
demonstrating acceptable linearity.

Continuing Calibration: Calibration verification was performed every 12 hours or every 10
samples. Five hundred ppb standards were injected at the required frequency and at the end of
each analytical sequence. The percent difference for the continuing calibrations were <15%,
with the following exceptions:

AR1260 and AR1016 for the continuing calibration analyzed on 9/29/05, which resulted in

estimated qualification of AR1260 and AR1016 for HP-09, EG-01, GC-01, GC-02, GC-03, EG-
02, EG-03, EG-04, EG-05, EG-09 and AR1260 for EG-10.

Blanks: Method blanks were analyzed for each analytical group. Method blanks show no
detections of target analytes above reporting limits.
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Two rinsate samples were collected, RI-01 and RI-02. No target compounds were detected in
the samples.

Surrogate Compound Performance: Surrogate compounds decachlorobiphenyl and
tetrachlorometaxylene were added to each sample prior to analysis to assess analytical
performance on each sample. Acceptance limits for the analyses are as follows:

Compound Acceptance Limits (%R) Acceptance Limits (%0R)
Water Sediment

decachlorobiphenyl 25-134 30-164

tetrachlorometaxylene 25-118 26-143

All surrogate recoveries are acceptable with the exception of decachlorobiphenyl for HP-06 and
EG-09, resulting in estimated qualification of all compounds for these two samples.

Internal Standards: Internal Standards were added to each sample: compounds 1-bromo-2-
nitrobenzene, and hexabromobiphenyl. The response criteria being within limits of -50 to 100%
of the area were met with the exception of low response for internal standard 1-bromo-2-
nitrobenzene for sample EG-10, resulting in estimated qualification of all compounds.

Matrix Spike/Matrix Spike Duplicate Analyses: Matrix spike and matrix spike duplicate
analyses were performed on EG-10. Analyte spike concentrations for Aroclors 1016 and 1260
are 200 pg/kg. Results were acceptable.

Laboratory Control Samples: LCS samples were analyzed with acceptable results. The
acceptance windows for the analysis are as follows:

Compound Acceptance Limits (%R) Acceptance Limits (%R)
Water Sediment

Aroclor 1016 28-120 27-135

Aroclor 1260 28-120 27-135

Target Compound Identification and Reporting Limits: There were no problems noted
during review of the chromatograms. The relative percent difference is greater than 40%
between the two analytical columns (primary and confirmation) for several compounds. As a
result, the following results are qualified as estimated:

Sample Compound Qualification
HP-04, HP-06 AR1260 J
GC-01, GC-03, EG-04 ARI1254 J

Field Replicates: Field replicate pairs EG-02/EG-10 and EG-03/EG-09 were submitted for the
project. Results were comparable.
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System Performance: The chromatograms were reviewed for baseline shifts, Aroclor patterns
and general instrument response. No problems were identified during review of the raw data.

Overall Assessment: All deliverables required by the project are present and data packages are
complete. Recommended sample holding times and conditions were met. Initial and continuing
calibration requirements were acceptable with exceptions noted above. Method blanks show no
presence of target analytes. Compound identification and quantitation is acceptable. The
percent difference between the primary and confirmation column for detected compounds was
acceptable, with noted exceptions. Raw data show no indications of system performance
degradation. The MS/MSD and LCS recoveries were acceptable. The internal standard
recoveries were acceptable with noted exceptions. Overall analytical performance is considered
acceptable, and data quality is sufficient for project use.

5.0 METALS ANALYSES - U.S. EPA SW-846 Methods.

Metals analyses were performed by Analytical Resources, Inc. (ARI) of Seattle, Washington in
accordance with the requirements of the QAPP. All samples were analyzed according to the
U.S. EPA referenced methods. Aluminum, antimony, barium, beryllium, cadmium, calcium,
chromium, cobalt, copper, iron, magnesium, manganese, nickel, potassium, silver, sodium,
vanadium and zinc were analyzed by the Inductively Coupled Plasma—Atomic Emission
Spectrometry method (ICP—AES, Method 6010B ). Arsenic, lead, selenium and thallium were
analyzed by the Inductively Coupled Plasma—Mass Spectrometry method (ICP-MS, Method
200.8). Mercury was analyzed by the Cold Vapor Atomic Absorption method (CVAA, Method
T471A).

Nineteen sediment and two water samples were analyzed for metals. The laboratory provided
U.S. EPA CLP style deliverables for all sample delivery groups.

Sample Documentation, Custody and Holding Conditions / Times: All samples were
handled and delivered to the laboratory according to chain-of-custody procedure. Laboratory
data deliverables were complete. The samples were received at temperatures ranging from 6.2° C
to 15° C. The recommended temperature of 4° + 2° C was not met; however, since the samples
are a solid matrix, no data were qualified due to the elevated cooler temperature. Sample
integrity was considered maintained. All analyses were performed within the recommended
holding times — mercury 28 days; other metals 180 days.

Initial Calibration: The laboratory performed initial instrumental calibrations daily using at
least the minimum required number of data points to establish the analytical curve for each
method: a blank and one standard for ICP analyses and a blank and five standards for mercury
analyses. Correlation coefficients for all mercury initial calibrations are > 0.995, as required.

Initial Calibration Verification: The laboratory performed initial calibration verification
checks (ICVs) immediately after initial instrumental calibrations during all ICP and mercury
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analytical sequences, as required. All ICV recoveries are within acceptance limits (90-110% for
ICP and 80-120% for mercury). A spot check of ICV recoveries shows no calculation errors.

Continuing Calibration Verification: The laboratory analyzed continuing calibration
verification standards (CCVs) at the required frequency for all ICP and mercury analytical
sequences (at the beginning and end of each run; at a frequency of > 10% or every two hours,
whichever is more frequent). All CCV recoveries are within acceptance limits (90—-110% for
ICP and 80—-120% for mercury). A spot check of CCV recoveries shows no calculation errors.

Blanks: Initial calibration blanks (ICBs) were analyzed immediately after ICVs, and continuing
calibration blanks (CCBs) were analyzed immediately after CCVs during all ICP and mercury
analytical sequences, as required. The CLP Functional Guidelines require that positive sample
results less than 5 times the amount in any blank be qualified as "U" (quantitation limit). All
positive sample results associated with blank positive results are greater than 5 times the amount
in an associated calibration blank.

Preparation blanks were analyzed for all target analytes at the required frequency (one per matrix
per preparation batch). The CLP Functional Guidelines require that positive sample results less
than 5 times the amount in the preparation blank be qualified as "U” (quantitation limit). The
preparation blank contained zinc at 1 mg/kg, however, all positive sample results associated with
the blank are greater than 5 times the amount reported in the preparation blank.

Two rinsate samples were collected, RI-01 and RI-02. Sodium was detected at low levels, not
sufficiently elevated to warrant data qualification.

Interference Check Samples: ICP interference check solutions (ICS) were analyzed for the
target analytes at the beginning of each ICP analytical run, as required by the method.
Recoveries for all required target analytes in all check samples are within acceptance limits (80—
120%). A spot check of ICS recoveries shows no calculation errors.

Laboratory Control Samples: One laboratory control sample (LCS) was analyzed with
acceptable results. A spot check of LCS recoveries shows no calculation errors.

Duplicate Sample Analyses: One laboratory duplicate sample was analyzed for the target
analytes at the required frequency (at least one sample per preparation batch). Acceptance limits
applied in this evaluation of duplicate sample analyses are in accordance with the requirements
of the U.S. EPA Functional Guidelines (results >5X the reporting limit, <20% Relative Percent
Difference (RPD); results <5X the reporting limit +1X the reporting limit). Results of all
duplicate analyses meet these criteria with the exception of the duplicate analysis for cadmium,
which resulted in J/UJ qualification of cadmium for all sediment samples. A comparison of raw
data and reporting forms shows no transcription errors. A recalculation of RPDs shows no
calculation errors.
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Matrix Spike Sample Analyses: One water sample (RI-01) and one sediment sample (HP-01)
were analyzed for matrix spike analyses. Samples were spiked at CLP—specified concentrations.
CLP acceptance limits for matrix spike recovery are 75-125% and are applicable only to those
samples in which the sample concentration does not exceed four times the spike concentration.
Matrix spike recoveries are acceptable with the following exceptions:

Spike Sample Compound Qualification
HP-01 Antimony Jaj

All samples in the related SDGs were qualified as estimated (J) in accordance with the
Functional Guidelines. A comparison of raw data and reporting forms shows no transcription
errors. A recalculation of recoveries shows no calculation errors.

ICP Serial Dilution: Although not required by Method 6010B, at least one sample was serially
diluted and analyzed. Results greater than 50x IDL agree within 10%D (Difference).

Reported Detection/Quantitation Limits: Reported quantitation limits were acceptable. There
were no transcription errors identified.

Field Replicates: Field replicate pairs EG-02/EG-10 and EG-03/EG-09 were submitted for the
project. Results were comparable with the exception of pair EG-02/EG-10 for potassium (46%
RPD).

Overall Assessment: All deliverables required by the project are present and data packages are
complete. All analyses meet recommended sample holding times. Initial and continuing
calibration verification standards and blanks are acceptable. The ICB/CCBs did not contain
target analytes. The preparation blank contained zinc, however, associated results are greater
than 5 times the blank results and are acceptable. Recoveries for interference check samples and
laboratory control samples are acceptable. Laboratory duplicate sample analyses are acceptable
with exceptions noted above. Antimony recovery in matrix spike sample resulted in data
qualification as noted above. Reported quantitation or lower reporting limits are acceptable.
Field replicates precision was acceptable with the exception of potassium; no data were
qualified. Overall analytical performance is considered acceptable and the data quality is
sufficient for project use.

6.0 SEMIVOLATILE ORGANICS ANALYSES - U.S. EPA SW-846, Method 8270D

Semivolatile organics analyses using Selective lon Monitoring were performed by Analytical
Resources, Inc. (ARI) of Seattle, Washington using Method 8270D.

Nineteen sediment samples and two water samples were analyzed for semivolatile organics, as
summarized below: The laboratory provided U.S. EPA CLP style deliverables for all sample
delivery groups.
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Sample Documentation, Custody and Holding Conditions / Times: All samples were
handled and delivered to the laboratory according to chain-of-custody procedure. Laboratory
data deliverables were complete. The samples were received at temperatures ranging from 6.2°
C to 15° C. The recommended temperature of 4+ 2° C was not met, however, since the samples
are a solid matrix, no data were qualified due to the elevated cooler temperature. Sample
integrity was considered maintained. Maximum holding times for extractables were specified as
14 /40 days (sample / extract maximum holding times) and 7 / 40 days for solids and waters,
respectively, at 4° C (£2° C). All extraction and analytical holding times were met.

GC/MS Tuning: GC/MS tune performance was checked using decafluorotriphenylphosphine
(DFTPP) prior to all initial calibrations runs and all subsequent sample analytical runs. All
sample analyses were performed within 12 hours of DFTPP analyses. All ion abundances and
relative ion abundances met Functional Guidelines acceptance criteria. Review of mass spectral
plots and associated mass listings supplied with the raw data, and transcription of mass data to
Form V (GC/MS Tuning and Mass Calibration) showed no inconsistencies. No errors were
identified during spot checks of calculations.

Initial Calibration: Initial multipoint calibrations were performed at 10, 50, 100, 200, 500 and
1000 ppb for all target compounds and surrogate compounds. The USEPA CLP Functional
Guidelines specify that Average Relative Response Factors (Average RRFs) must be >0.05, and
selected analytes must meet additional minimum RRF and maximum %RSD criteria (>30%).
Average RRFs and %RSDs for all TCL compounds in all initial calibrations showed compliance
with technical requirements.

Continuing Calibration: Continuing calibrations were performed for all TCL compounds at 25
ug/mL. The USEPA CLP Functional Guidelines specifies that RRFs must be >0.05, and
compounds must meet a maximum percent difference (%D) criteria (<25%). All RRFs and %Ds
were in compliance.

Blanks: Analytical method blanks were analyzed at least once for each analytical group and
matrix, as specified. Method blank results were acceptable.

Two rinsate samples were collected, RI-01 and RI-02. No target compounds were detected in
the samples.

Surrogate Compound Performance: Surrogate compounds were added to each sample prior to
analysis to assess analytical performance on each sample. Surrogate compounds and associated
performance criteria for the analysis of TCL analytes were those specified in U.S. EPA Method
SW-846 8270. Surrogate compound recovery specifications were as follows:

Compound Acceptance Range (%) Water Acceptance Range (%) Sediment
d10-2-Methylnaphthalene 29-112 27-106
D14-Dibenzo(a,h)anthracene 10-133 10-123
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The U.S. EPA criteria for data qualification required more than one surrogate of a compound
class to be outside specification (neutrals vs. acids). All surrogate recoveries were acceptable.

Matrix Spike/Matrix Spike Duplicate Analyses: Matrix spike (MS) and matrix spike
duplicate (MSD) analysis was performed on water sample GC-03. Analyte spike concentration
was 199 ppb. MS/MSD compounds and associated performance criteria for the analysis of TCL
analytes were those specified in U.S. EPA Method SW-846 8270. Spike compound recovery
specifications were:

Compound Acceptance Range (%) Water Acceptance Range (%) Sediment
Phenanthrene 32-130 16-145
Benzo(k)fluoranthene 10-124 10-166
Chrysene 33-135 10-156

The recoveries (%R) for the matrix spike analyses were acceptable.

Laboratory Control Samples: Laboratory control samples (LCSs) were analyzed per batch for

the samples. LCS recovery specifications were as follows:

Compound Acceptance Range (%) Water Acceptance Range (%) Sediment
Phenanthrene 49-122 50-103
Benzo(k)fluoranthene 42-114 47-110
Chrysene 53-128 57-121

The LCS results were compared to the above criteria. The LCS concentrations were 300 ppb.
LCS performance indicates the analytical systems were in control. All LCS recoveries were
acceptable.

Internal Standards Performance: Five internal standards were added at a concentration of 20
ng/uL to all sample extracts prior to analyses, including quality control samples. Retention
times (RT) for all internal standards were within method specified acceptance limits in all
samples (+30 seconds). Internal standard areas were within method specified acceptance limits
(0.5 to 2 times the 12-hour calibration standard area) for all samples with the following
exceptions:

AppC_DVR _051207.doc



Validata, LLC Forest Glen Subdivision Superfund Site
. Data Validation Report - Sediment/Water
December 7, 2005

Page 12
Internal Standard Compounds Sample Qualification
Perylene-d12 Indeno(1,2,3cd)pyrene , GC-03, EG-02, EG-03, EG-04, EG-05, EG- Il

dibenz(a,h)anthracene, 09, EG-10, GC-01Dil, GC-02Dil

Benzo(g,h,i)perylene

TCL Compound Identification: Relative retention times (RRTs) for all reported TCL
compounds were within the method specified acceptance limits (+0.06 RRT units). Mass spectra
generally show good comparison with library reference spectra. Compounds reported above the
calibration range were flagged by the laboratory with an ‘E’ and further qualified as J during
data validation to indicate the reported concentration is considered estimated. The samples
containing an E qualifier were analyzed at dilutions to bring the elevated concentrations into
range of the instrumentation. The following samples were qualified for the calibration range
exceedance:

Sample Compounds Qualification
GC-01, GC-02 Fluoranthene, pyrene, chrysene, benzo(b)fluoranthene , J
benzo(k)fluoranthene
HP-08 Fluoranthene J

Compound Quantitation and Reported Detection / Quantitation Limits: The detection
limits were acceptable as reported. There were no problems noted.

System Performance: Raw data showed no indication of degradation of system performance
during or between analytical runs. Reconstructed ion chromatograms (RICs) showed no abrupt
shifts in baseline, high background levels, excessive baseline rise with increased temperature, or
other indications of system performance degradation.

Field Replicates: Field replicate pairs EG-02/EG-10 and EG-03/EG-09 were submitted for the
project. Results were comparable with the exceptions as follows:

EG-02/EG-10: all compounds.
EG-03/EG-09: all compounds.

Overall Assessment: All deliverables required by the project were present and data packages
were complete. The holding time criteria were met. GC/MS tuning requirements were met.
Initial and continuing calibration requirements were acceptable. Internal standard (IS)
performance was acceptable with exceptions noted above. Surrogate performance was
acceptable. Compound identification and quantitation were acceptable with exceptions noted
above. Raw data showed no indications of system performance degradation. Field replicates did
not compare, however, data were not qualified based on the results of the comparison. Overall
analytical performance was considered acceptable, and data quality sufficient for project use.
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7.0 DIOXINS/FURANS — U.S. EPA Method 1613 Revision B.

Polychlorinated dibenzodioxins and dibenzofurans (PCDDs/PCDFs) analyses were performed by
AXYS Analytical Services, Inc., of Sydney, British Columbia, Canada, in accordance with the
requirements of the QAPP. The samples were analyzed for PCDDs/PCDFs by EPA Method
1613B.

Twenty sediment and two water samples were analyzed for PCDDs/PCDFs. The laboratory
provided U.S. EPA CLP style deliverables for all sample delivery groups.

Sample Documentation, Custody and Holding Conditions / Times: All samples were
handled and delivered to the laboratory according to chain-of-custody procedure. Laboratory
data deliverables were complete. The laboratory noted on the sample receiving record that
samples HP-06, HP-07 and HP-09 did not have the sample collection time written on the sample
container. No action was taken since the sample time was documented on the chain-of-custody
form. Also noted on the receiving record was a note that sample RI-02 consisted of two bottles
whereas the custody documentation listed one bottle. An additional note indicated the water
sample containers were too full to adequately freeze, therefore, water samples (RI-01 and RI-02)
were stored in a refrigerator until extraction. The samples were received at 16° C, which is
above the required shipping and storage requirement of 4° +£2° C. Per EPA guidance for
PCDD/PCDF validation (EPA 2005), all the sample results were qualified as estimated (U or
UJ). Maximum holding times for extractables were specified as 30 days/1 year (sample / extract
maximum holding times) for both solids and waters, all extraction and analytical holding times
were met.

Initial Calibration: Initial five point calibrations consisting of seventeen compounds and
sixteen labeled compounds were performed, with the response ratios calculated and the %RSD
reported. The percent relative standard deviations for the calibration factors in the initial
calibrations were <30%, demonstrating acceptable linearity.

GC Resolution Criteria: The separation criteria of <25% valley measurement between
compounds 2,3,7,8-TCDF and 2,3,4,7-TCDF was met.

Calibration Verification: Calibration verification was performed at the proper frequency and
the standards, labeled standards and cleanup standard concentrations and ion abundance ratios
were within the established limits. The relative retention times were within the QC limits
established by the laboratory for standards and labeled standards.

Ongoing Precision and Accuracy: Three ongoing precision and accuracy (OPR) samples were
analyzed per sample batch. Seventeen compounds and sixteen labeled compounds were
analyzed at concentrations ranging from 10 to 100 ng/mL. The percent recoveries were within
the laboratory established limits.
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Blanks: Three procedural blanks were analyzed for each analytical group. The blanks contained
low levels of target compounds, which were compared to the associated laboratory data. No
sediment data were qualified for blanks since the concentrations in the samples were sufficiently
elevated as compared to the blank concentrations. The water samples were qualified as ‘U’ for
the following compounds for the indicated samples, due to blank contamination:

Sample RI-01 for 1,2,3.,4,6,7,8-HPCDD, OCDD and OCDF.
Sample RI-02 for 1,2,3,4,6,7,8-HPCDD, OCDD and hepta-dioxin.

Labeled Compound Performance: Labeled compound performance was reviewed. The
concentrations of the compounds were either 2000 or 4000 pg and the recoveries and the ion
abundance ratios and RRTs were acceptable.

Laboratory Duplicates: Duplicate analysis was performed on sample EG-05. All compound
relative percent differences were less than 35%, indicating acceptable analytical precision.

Target Compound Identification and Reporting Limits: The laboratory noted the following:

For sample GC-03, diphenylether interference and poor chromatography were noted, therefore
additional cleanup and dilution prior to reanalysis was conducted.

For samples EG-02, EG-05, EG-10, poor chromatography was noted, therefore a dilution was
made prior to reanalysis.

For samples EG-03, EG-04 and EG-09, interference and poor chromatography were noted,
therefore additional cleanup and dilution prior to reanalysis was conducted.

For sample RI-01, a ‘K’ qualifier was reported by the laboratory for 1,2,3,4,6,7,8-HPCDD,
OCDD and OCDF which indicated a peak was detected but did not meet the quantification
criteria, the result represents the maximum possible concentration. These compounds were
additionally qualified as estimated ‘J’ during data validation to indicate the maximum criteria.
The compounds were additionally qualified as ‘U’ for blank contamination.

For sample RI-02, a ‘K’ qualifier was reported by the laboratory for OCDD, which indicated a
peak was detected but did not meet the quantification criteria, the result represents the maximum
possible concentration. This compound was additionally qualified as estimated ‘J’ during data
validation to indicate the maximum criteria. The compound was additionally qualified as ‘U’ for
blank contamination.

Small dilutions were also made for the following samples to bring the OCDD into range of the
calibration: HP-01, HP-02, HP-03, HP-04, HP-05, HP-06, HP-07, HP-08, HP-09 and EG-01.
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Field Replicates: Field replicate pairs EG-02/EG-10 and EG-03/EG-09 were submitted for the
project. Results were comparable.

System Performance: The chromatograms were reviewed for baseline shifts, general
instrument response and missed peaks. No anomalies were noted.

Overall Assessment: All deliverables required by the project are present and data packages are
complete. Recommended sample holding times and conditions were met with the exception of
receipt temperature, for which all results were qualified. Initial and continuing calibration
requirements were acceptable. Method blanks show trace levels of target analytes for the
sediment samples with no action taken, while slightly higher levels were detected for the water
samples which resulted in qualification of associated samples. Compound identification and
quantitation is acceptable. Raw data show no indications of system anomalies. The laboratory
duplicate criteria were met. The OPR samples recovered in limits. Overall analytical
performance is considered acceptable, and data quality is sufficient for project use.
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1.0 INTRODUCTION

This report summarizes the validation of analytical results generated from a bioaccumulation
study in 2005, in support of the Forest Glen Subdivision Superfund Site Project, Niagara County,
New York. The bioaccumulation study was performed according to the Field Sampling Plan for
the East Gill Creek, Gill Creek, And Hyde Park Lake Characterization Study (Ridolfi Inc. and
NOAA, 2005) and the Quality Assurance Project Plan (QAPP) for the East Gill Creek, Gill
Creek, and Hyde Park Lake Characterization Study (Ridolfi Inc. and NOAA, 2005). The study
was conducted by EVS Environment Consultants Limited of North Vancouver, B.C. EVS
shipped frozen tissue samples derived from the study to Analytical Resources, Inc. (ARI) in
Seattle, Washington for chemical analysis.

The criteria applied for this validation are consistent with U.S. EPA SW-846 analytical
methods, laboratory established criteria, and the U.S. EPA Contract Laboratory Program
National Functional Guidelines for Organic Data Review (Functional Guidelines), (U.S. EPA,
1999). Data qualifiers applied to sample results for this validation are in accordance with the
Functional Guidelines; qualifiers applied are summarized below:

U: The analyte was analyzed for, but was not detected above the reported sample
quantitation limit.

J:  The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UlJ: The analyte was not detected above the sample quantitation limit. However, the reported
quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the analyte in the sample.

In certain cases, the following flags were used by the lab:

Y — The analyte is not detected at or above the reported concentration. The reporting limit is
raised due to chromatographic interference. The Y flag is equivalent to the U flag with a
raised reporting limit.

E — The concentration exceeded the instrument calibration range.

P — The analyte was detected on both chromatographic columns but the quantified values
differ by >40% RPD with no obvious chromatographic interferences.

20 SEMIVOLATILE ORGANICS ANALYSES - U.S. EPA SW-846, Method 8270D

Semivolatile organics analyses using Selective lon Monitoring were performed by ARI using
Method 8270D.

Four tissue samples were analyzed for semivolatile organics, as summarized below: The
laboratory provided U.S. EPA CLP style deliverables for all sample delivery groups.

Sample Documentation, Custody and Holding Conditions / Times: A custody document was
not included in the shipment with the samples. Custody documentation was filled out upon
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receipt at the laboratory. Since there was no custody documentation provided with the samples
during shipment to ARI, all results are qualified as estimated. The sediment samples which
contained the tissue subsamples were collected on 9/14/05. The tissue samples were frozen on
November 29, 2005 and remained frozen until being shipped overnight on 12/21/05 to ARI
Laboratory. Laboratory data deliverables were complete. The samples were received at a
temperature of 2.8° C. Maximum holding times for extractables were specified as 14 /40 days
(sample / extract maximum holding times) and 7 / 40 days for solids and waters, respectively, at
4° C (£2° C). All extraction and analytical holding times were met.

GC/MS Tuning: GC/MS tune performance was checked using decafluorotriphenylphosphine
(DFTPP) prior to all initial calibrations runs and all subsequent sample analytical runs. All
sample analyses were performed within 12 hours of DFTPP analyses. All ion abundances and
relative ion abundances met Functional Guidelines acceptance criteria. Review of mass spectral
plots and associated mass listings supplied with the raw data, and transcription of mass data to
Form V (GC/MS Tuning and Mass Calibration) showed no inconsistencies. No errors were
identified during spot checks of calculations.

Initial Calibration: Initial multipoint calibrations were performed at 10, 50, 100, 200, 500 and
1000 ppb for all target compounds and surrogate compounds. The USEPA CLP Functional
Guidelines specify that Average Relative Response Factors (Average RRFs) must be >0.05, and
selected analytes must meet additional minimum RRF and maximum %RSD criteria (>30%).
Average RRFs and %RSDs for all TCL compounds in all initial calibrations showed compliance
with technical requirements.

Continuing Calibration: Continuing calibration was performed for all TCL compounds at 25
ug/mL. The USEPA CLP Functional Guidelines specifies that RRFs must be >0.05, and
compounds must meet a maximum percent difference (%D) criteria (<25%). All RRFs and %Ds
were in compliance.

Blanks: An analytical method blank was analyzed for the each analytical group and matrix, as
specified. Method blank results were acceptable.

Surrogate Compound Performance: Surrogate compounds were added to each sample prior to
analysis to assess analytical performance on each sample. Surrogate compounds and associated
performance criteria for the analysis of TCL analytes were those specified in U.S. EPA Method
SW-846 8270. Surrogate compound recovery specifications were as follows:

Compound Acceptance Range (%) Tissue
d10-2-Methylnaphthalene 30-160
D14-Dibenzo(a,h)anthracene 30-160

The U.S. EPA criteria for data qualification required more than one surrogate of a compound
class to be outside specification (neutrals vs. acids). All surrogate recoveries were acceptable.
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Matrix Spike/Matrix Spike Duplicate Analyses: Matrix spike (MS) and matrix spike
duplicate (MSD) analysis was not performed for this sample set. An LCS pair was analyzed, as
shown below.

Laboratory Control Samples: Laboratory control samples (LCSs) were analyzed per batch for
the samples. LCS recovery specifications were as follows:

Compound Acceptance Range (%) Tissue
Phenanthrene 50-103
Benzo(k)fluoranthene 47-110
Chrysene 57-121

The LCS results were compared to the above criteria. The LCS concentrations were 300 ppb.
LCS performance indicates the analytical systems were in control. All LCS recoveries were
acceptable.

Internal Standards Performance: Five internal standards were added at a concentration of 20
ng/uL to all sample extracts prior to analyses, including quality control samples. Retention
times (RT) for all internal standards were within method specified acceptance limits in all
samples (+30 seconds). Internal standard areas were within method specified acceptance limits
(0.5 to 2 times the 12-hour calibration standard area) for all samples.

TCL Compound ldentification: Relative retention times (RRTs) for all reported TCL
compounds were within the method specified acceptance limits (+0.06 RRT units). Mass spectra
generally show good comparison with library reference spectra.

Compound Quantitation and Reported Detection / Quantitation Limits: The detection
limits were acceptable as reported. There were no problems noted.

System Performance: Raw data showed no indication of degradation of system performance
during or between analytical runs. Reconstructed ion chromatograms (RICs) showed no abrupt
shifts in baseline, high background levels, excessive baseline rise with increased temperature, or
other indications of system performance degradation.

Field Replicates: There were no field replicates submitted for the project.

Overall Assessment: All deliverables required by the project were present and data packages
were complete, with the exception that the samples were not shipped to the laboratory under
chain of custody. Because of this, all sample results were qualified as estimated. The holding
time criteria were met. GC/MS tuning requirements were met. Initial and continuing calibration
requirements were acceptable. Internal standard (IS) performance was acceptable. Matrix spike
analysis was not performed, however, an LCS/LCSD were analyzed with acceptable results to
demonstrate laboratory accuracy and precision. Surrogate performance was acceptable.
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Compound identification and quantitation were acceptable. Raw data showed no indications of
system performance degradation. Field replicates were not collected for the data set. Overall
analytical performance was considered acceptable, and data quality sufficient for project use.
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1.0 INTRODUCTION

Ten freshwater sediment samples were collected for toxicity testing on September 12, 13
and 14, 2005 and were received at the EVS-Golder North Vancouver, BC Laboratory on
September 16 and 20, 2005. The samples were collected in 4L plastic containers and
transported in coolers with ice packs. The samples were stored in the dark at 4°C prior to
testing.

Toxicity testing on the samples was performed using the static-renewal 10-d freshwater
midge (Chironomus tentans) and a 28-d freshwater amphipod (Hyalella azteca) survival
and growth toxicity tests. Results of these analyses have been previously reported. Three
of the samples were also tested with the 28-d Lumbriculus variegatus bioaccumulation
test. This report describes the methods and results of the Lumbriculus variegatus test. The
raw data and statistical analyses are provided in Appendix I. Chemical analysis data and
chain-of-custody forms are found in Appendices II and III.
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2.0 METHODS

2.1 METHODS SUMMARY

The 28-d Lumbriculus variegates bioaccumulation test for sediments was conducted
using methods presented by the United States Environment Protection Agency (2000).

Prior to performing the bioaccumulation test, sample toxicity was assessed by performing
a 4-d sediment toxicity screening tests. Toxic samples (samples that cause greater than
50% mortality in exposed test organisms) are not tested using the bioaccumulation test
due to the associated low tissue recovery.

Adult Lumbriculus variegatus were exposed to test sediments for 4 days in a static-
renewal system. The test was monitored for temperature and dissolved oxygen daily, and
for pH and conductivity at test initiation and termination. The toxicity test methods for
the 4-d sediment toxicity screening test are summarized in Table 1.

At test termination, the organisms were recovered from the sediments and final survival
was determined.
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Table 1:

Summary Of Test Conditions For The 4-D Lumbriculus Variegatus

Toxicity Screening Test

Organism source
Acclimation
Organisms age
Sample holding time
Test vessel

Test volumes

Control/dilution
water

No. of test
concentrations

No. of replicates
Feeding regime

Measurements

Aeration

Water renewal
Lighting
Photoperiod
Test temperature
Endpoints

Test validity

Reference Toxicant

05-1424-014
0500402
January 2006

4-p SURVIVAL TEST CONDITIONS

Aquatic Research Organisms, Hampton, NH.

1 day prior to testing at 23 + 1°C.

Adult

44d-46d

300 ml glass beakers

100 ml of test sample; 175 ml of overlying water.

Moderately hard reconstituted dechlorinated water (80 — 100 mg/L as
CaCOs3); used within 4 weeks.

Undiluted (100%) sample, plus a negative (clean) control.

4 replicates per treatment and 1 WQ jar; 10 organisms per replicate.
None.

Temperature and dissolved oxygen daily, pH and conductivity at test
initiation and termination; overlying water ammonia, hardness, and
alkalinity at test initiation and termination.

None.

75% water renewal for any day in which DO falls below 4 mg/L.
Overhead full spectrum fluorescent lights; 500 — 1000 lux at water surface.
16:8 (light:dark).

23+ 1°C.

Biomass

Biomass of L. variegatus should not be significantly reduced in test
sediment relative to the control.

96-h water only test with copper initiated October 10, 2005; current result
(96-h LC50 and 95% confidence limits) = 121 (106 - 138) ug/L Cu; control
chart warning limits (mean + 2SD) = 118 + 57 pg/L Cu.



The 28-d Lumbriculus variegatus bioaccumulation test for sediments was conducted on
each non-toxic sediment sample, as determined from the preliminary 4-d screening test.
The 28-d bioaccumulation test methods are summarized in Table 2.

Adult Lumbriculus variegatus were exposed to test sediments for 28 days in a static-
renewal system. The test was monitored for temperature and dissolved oxygen daily, and
for pH and conductivity at test initiation and termination. The organisms were not fed
throughout the duration of the test. Overlying ammonia, sulphides, hardness and
alkalinity was measured on each sample at test termination. All analyses were performed
by ALS Environmental, Vancouver, BC, following methods outlined by the American
Public Health Association (APHA, 1998).

At test termination, the organisms were recovered from the sediments and final tissue wet
weight was determined. Approximately S g of Lumbriculus tissue was transferred to a
plastic bag and frozen. At the request of the client, frozen tissues were shipped to
Analytical Resources Inc., Tukwila, WA, on December 19, 2005 for chemical testing..
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Table 2:

Summary Of Test Conditions For The 28-D Lumbriculus Variegatus

Bioaccumulation Test

Organism source
Acclimation
Organisms age
Sample holding time
Test vessel

Test volumes

Control/dilution
water

No. of test
concentrations

No. of replicates
Feeding regime

Measurements

Acration

Water renewal
Lighting
Photoperiod
Test temperature
Endpoints

Test validity

Reference Toxicant

05-1424-014
0500402
January 2006

28-p SURVIVAL TEST CONDITIONS

Aquatic Research Organisms, Hampton, NH.
1 day prior to testing at 23 + 1°C.

Adult ‘

30-324

6L glass aquaria

1L of test sample; 4L of overlying water.

Moderately hard reconstituted dechlorinated water (80 — 100 mg/L as
CaCQ0»); used within 4 weeks.

Undiluted (100%) sample, plus a negative (clean) control.

4 replicates per treatment and 1 WQ tank; 5g of organisms per replicate.
None.

Temperature and dissolved oxygen daily, pH and conductivity at test
initiation and termination; overlying water ammonia, hardness, and
alkalinity at test initiation and termination.

None.

75% water renewal for any day in which DO falls below 4 mg/L.
Overhead full spectrum fluorescent lights; 500 — 1000 lux at water surface.
16:8 (light:dark).

23+ 1°C,

Survival, and test organism behaviour.

Numbers of L. variegatus should not be significantly reduced in test
sediment relative to the control.

96-h water only test with copper initiated October 10, 2005; current result
(96-h LC50 and 95% confidence limits) = 121 (106 - 138) pg/L Cu; control
chart warning limits (mean + 2SD) = 118 + 57 pg/L Cu.



2.2 QuALITY ASSURANCE/QUALITY CONTROL (QA/QC)

This study followed a comprehensive QA/QC Program to ensure full documentation and
minimize possible errors in computation and reporting of results. The following general
QA/QC guidelines were applied in this test: use of negative controls, use of positive
controls, replication, instrument calibration, water quality maintenance and record-
keeping, and use of standard operating procedures (SOPs). To ensure that the generated
data and reporting met quality standards, all data was reviewed by a member of our
QA/QC Committee prior to reporting the results.

Toxicity testing was carried out in accordance with applicable test methodologies and/or
standards of practice. Our liability is limited solely to the cost of re-testing in the event of
non-compliance with such test specifications or standards of practice. Golder/EVS
accepts no responsibility or liability for the interpretation or use of these testing results by
others, nor for any delay, loss, damage or interruptions of testing, collection, preparation,
and delivery of samples or test results resulting from events or circumstances beyond our
control.
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Table 3: Summary Of Reference Toxicant Test Conditions

LUMBRICULUS VARIEGATUS 96-h REFERENCE TOXICANT TEST CONDITIONS

Reference toxicant Copper Sulphate (CuSQ,).

No. of replicates Three replicates of 200 mL test solution.

Concentrations 56, 100, 180, 240, and 320 ug/L cu®, plus moderately hard water negative control.

Feeding regime None

Aeration None.

Photoperiod 16:8 (light:dark).

Temperature 23+ 1°C.

Endpoint LC50.

Test validity LC50 estimate within two standard deviations of the laboratory mean; > 90% mean control
survival.
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3.0 RESULTS

A summary of results for the Lumbriculus variegatus toxicity screening test are provided
in Table 4. Total ammonia and sulphide values for the bioaccumulation test are provided
in Table 5. Raw data and statistical analyses are provided in Appendix I.

3.1 LUMBRICULUS VARIEGATUS TOXICITY TEST RESULTS

The 4-d Lumbriculus variegatus toxicity screening test showed no significant toxicity in
each of the tested samples relative to the negative control.

Tissue mass removed from each sample was approximately 5 grams for the 28-d
bioaccumulation test.
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Table 4: Summary Of Results For The 4-D Survival Toxicity Test For

Lumbriculus Variegatus

. HP-03
Sample Concentration Survival'

(%o vIv) %)
Negative Control (Rep 1) 100
Negative Control (Rep 2) 90
Negative Control (Rep 3) 90
Negative Control (Rep 4) 100
100% (Rep 1) 60
100% (Rep 2) 80
100% (Rep 3) 100
100% (Rep 4) 90

! 10 organisms per replicate, one set of negative controls was used as a shared control.

05-1424-014
0500402
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GC-01
Survival'
(%)
100
90
90
100
90
100
90
90

E6-05
Survival'
(%)
100
90
90
100
90
70
80
100



Table 5: Summary Of Total Ammonia And Total Sulphide Values for the
28-D Bioaccumulation Test For Lumbriculus variegatus

OVERLYING WATER OVERLYING WATER
SAMPLE 5 ILN
D MMONIA (MG/L N) SULPHIDES (MG/L S)
DAY 0 Day 28 DAY 0 DAY 28
Negative
Control NT 0.08 NT <0.02
HP-03 NT 0.05 NT <0.02
GC-01 NT 0.1 NT <0.02
EG-05 NT 0.08 NT <0.02

NT indicates not tested.
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3.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

The 4-d Lumbriculus variegatus sediment toxicity screening tests and the 28-d
bioaccumulation test met all specified test protocol criteria for test validity outlined in
USEPA (2000), with the following exceptions. Due to a laboratory error, the overlying
ammonia, sulphides, hardness and alkalinity were not measured at test initiation. Water
quality measurements were all within recommended ranges except for some lower than
recommended temperatures observed during the 28-d bioaccumulation test. Tests were
also conducted without renewal of overlying water, with the effects of low dissolved
oxygen content prevented by performing water renewal for any sample in which the daily
dissolved oxygen content was measured below 4.0 mg/L.

These minor test deviations, including lower than recommended test temperature, did not
appear to have affected the outcome of the test as each tested sample did not have a
significant reduction in tissue biomass collected at the conclusion of the test relative to
the control.

Tissue mass recovered was less than initial (approximately 5 grams from each sample)
due to the difficulty in collecting the organisms during the tissue recovery period and
cleaning procedure at test termination

The reference toxicant test met all passing criteria as specified by USEPA (2000). Point
estimates for the tests were within two standard deviations of the laboratory mean,
indicating that the tests were within acceptable limits of variability.
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3.3 CLOSURE

We trust that this study is now complete, and we would like to thank you for providing us
with the opportunity to perform this work.

Thank you for your interest in Golder Associates North Vancouver Laboratory. If you
have and questions or require any additional information, please contact the undersigned,
at (604) 904-6046.

Yours very truly,

GOLDER ASSOCIATES LTD.

Clifton Samoiloff, B.Sc.
Client Services Manager

Reviewed by:

Julianna Kalocai, M.Sc., R.P.Bio.
Quality Assurance Supervisor

CMS/lba
05-1424-014
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GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
FRESHWATER SEDIMENT BIOACCUMULATION STUDY DATA SUMMARY

Client D\l*’:\()“¥ l
Lab Project No. OFH~= HQ“"‘O H‘

Lab Work Order No. 5 00404

SAMPLE
Identification
Amount Received
Date Collected
Date Received
Other

DILUTION/CONTROL WATER (initial water quality)

Water Type
Temperature (°C) N
pH 74

Dissolved Oxygen (mg/L) 2 4‘

Qath

Data Verified By

oo

O:ADATAVADMIIN\LAB FORMS\DATASHEE TS\SEDIMENT\FRESHWATER\BIOACCUMULATIONSSUMMARY DOC

Lab Analysts
Test Type/Duration o}
Test Initiation Date

Test Termination Date

NV, 25 /05

TEST SPECIES INFORMATION

Organism \Lu\

Source

Date Received

Reference Toxicant

Current Reference Toxicant Result || usA. (106
96-h LC50 (and 95% CL)

Reference Toxicant Warning Limits (mean + 2SD)

H79us/A_ £570 CU= 22
TEST CONDITIONS
Temperature Range (°C)
PH Range 6.2~ 79

Dissolved Oxygen Range (mg/L) 3.9 - 7.0

Conductivity (uS/cm)
Photoperiod (L:D h)
Other

Date Verified

Jaw-1€ fob
i 7

October 12, 2005



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
96-h FRESHWATER ACUTE TOXICITY TEST - WATER QUALITY DATA

Sample ID - (05

Client
Lab Project No. -0 Oﬂ- Date Collected
Lab Work Order No. Test Initiation Date/Time
Test Species/Source
Temperature (°C) pH
Concentration 4 43 72 9% 0 24 48 7 9%

a7 23 22 3 22 23 iR 671 4P 728 739 Fv

A A
Tech. Initials A M a~ (2 N4 U O [ s
Dissolved Oxygen (mg/L) Conductivity (uS/cm)
Concentration 5, 48 72 9% 0 48 96
100/ 53 57 52 4% 45 u> $6F

A/ / ’ /
Tech. Initials (¥ INAZS (83 A~ (] )

colipraied , _ _
WQ Instruments Used: Temp. Hq haorrg  pH ]I*A‘030'309\ DO “ --A - Cond. M‘_DE)_Q‘BOE'

Comments

Data Verified By

O:\DATAADMIN\LAB FORMS\DATASHEETS\GENERIC\FRESHWATER\96H-WQ-RENEWAL.DOC



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
96-h FRESHWATER ACUTE TOXICITY TEST - SURVIVAL DATA

Test Species/Source
Test Initiation Date/Time
No. of Organisms/Volume

Number of Survivors (24 — 96 h)

Concentration Rep. 2 43 2 9% Comments
_ A [ ] farvepd 3 ovy

loo / B ',\ ot Crawfinf on AL

C 1 P Sefimenk  (orfact

D la 10

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

b,/ /

Technician Initials W 'M

Sample Description
Data Verified By

OADATAVADMIN\LAB FORMS\DATASHEETS\GENERIC\FRESHWATER6H-SURVIVAL DOC January 12, 2005



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
FRESHWATER SEDIMENT BIOACCUMULATION STUDY DATA SUMMARY

Client é
Lab Project No.
Lab Work Order No.

SAMPLE
Amount Received

Date Collected
Date Received 5

DILUTION/CONTROL WATER (initia! water quality)

Water Type

Temperature (°C) I

pH

Dissolved Oxygen (mg/L)
Conductivity (uS/cm) 367

Other Hord " 22 Ak, 49
S A ma /L
BIOACCUMULATION RESULTS

Data Verified By

el §

O:\DATAVMDMIN\LAB FORMS\DA TASHEETS\SEDIMENT\FRESHWATER\BIOACCUMULATIONSUMMARY DOC

Lab Analysts M

Test Type/Duration
Test Initiation Date Oc
Test Termination Date

TEST SPECIES INFORMATION

Organism

Source

Date Received

Reference Toxicant

Current Reference Toxicant Result Al 2 (106~ 38
96-h LC50 (and 95% CL)

Reference Toxicant Warning Limits (mean + 2SD) andﬂ

QLLC .t *iAvT2 Cis=sl -
I7Sug £570  CVZ 29
TEST CONDITIONS
Temperature Range (°C) 8,0~ 2|
pH Range GG-8 3

Dissolved Oxygen Range (mg/L)
Conductivity (uS/em) <
Photoperiod (L:D h)

Other

o~
Date Verified )‘V" - Y / ob
(]

October 12, 2005



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
96-h FRESHWATER ACUTE TOXICITY TEST - WATER QUALITY DATA

Client Sample ID
Lab Project ‘Oﬁ* Date Collected f;e(ﬁ : I.Q ) 2006
| I—
Lab Work Order No. Test Initiation Date/Time Oc}, |2 . 2006 IS OO

Test Species/Source

Temperature (°C) pH
Concentration 0 24 48 72 96 0 24 48 72 96

1007, 23 23 23 [ 3} 30725731 727 1 739 ¢
/

N ,
Tech. Initials lf\ - M ()‘// WS K’h [07} ’M 7~

caljlotnled -
WQ Instruments Used: Temp. g flaprg pH I-A- 030304 DO H—A'_’J Cond. LL-A-030303Y
Comments
Test Set Up By Data Verified By Date Verified

O:\DATAVADMINLAB FORMS\DATASHEETS\GENERIC\WRESHWATER\96H-WQ-RENEWAL.DOC



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
96-h FRESHWATER ACUTE TOXICITY TEST - SURVIVAL DATA

Client Sample ID
Lab Project O[‘[~ Test Species/Source
Lab Work Order No. Test Initiation Date/Time
No. of Organisms/Volume
Number of Survivors (24 ~ 96 h)
Concentration Rep. o4 48 ” 96 Comments
A D Z
|00 Y. B 1 £
C 1 (0
D 8] 9
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D W

Technician Initials / W /, M

Sample Description
Data Verified By

O:\DATA\ADMIN\LAB FORMS\DATASHEETS\GENERIC\FRESHWATER\96H-SURVIVAL DOC



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
FRESHWATER SEDIMENT BIOACCUMULATION STUDY DATA SUMMARY

Client
Lab Project No.
Lab Work Order No.

SAMPLE
Identification

GC-ol

Amount Received
Date Collected
Date Received
Other

DILUTION/CONTROL WATER (initial water quality)

Water Type MHV\/

Temperature (°C) Rl
pH 7.4
Dissolved Oxygen (mg/L)
Conductivity (uS/cm)

5
BIOACCUMULATION RESULT

Dalh H

Data Verified By

Pl

O:\DATAADMIN\LAB FORMS\DATASHEETS\SEDIMENT\FRESHWATER\BIOACCUMULATION\SUMMARY.DOC

Lab Analysts

Test Type/Duration
Test Initiation Date
Test Termination Date

TEST SPECIES INFORMATION
Organism

Source

Date Received

Reference Toxicant Warning Limits (mean + 2SD)

79wy <790 cVZ A
TEST CONDITIONS
Temperature Range (°C) lgo ~ Q’ Y,
pH Range 69- 7%
Dissolved Oxygen Range (mg/L)
Conductivity (uS/cm)
Photoperiod (L:D h) , 6L / gh
Other
Date Verified :)t‘\ - 23’/0;‘,

f

October 12, 2005



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
96-h FRESHWATER ACUTE TOXICITY TEST - WATER QUALITY DATA

Client Sample ID
Lab Project No. OH‘ Date Collected
Lab Work Order No. Test Initiation Date/Time

Test Species/Source Lumbﬂ(,\/\lu(_é / AE@

Temperature (°C) pH
Concentration 0 2% 48 72 96 0 24 48 72 96

100/ 23 23 I3 1 3 Ve 671 691 73 74 %2

|
/ .. / ,
Tech. Initials {// / M M 7ot /b / M [)90 / Lﬁ‘ >

Dissolved Oxygen (mg/L) Conductivity (uS/cm)
‘emp. H%' o pH I I -A -2 Cond. ]1 ’A"EB: O'%Q:)

O:\DATA\ADMIN\LAB FORMS\DATASHEETS\GENERIC\FRESHWATER\96H-WQ-RENEWAL.DOC



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
96-h FRESHWATER ACUTE TOXICITY TEST - SURVIVAL DATA

Concentration

1007
Ge—-9|

Technician Initials

Sample Description
Data Verified By

Sample ID

Test Species/Source

Test Initiation Date/Time
No. of Organisms/Volume

Number of Survivors (24 — 96 h)

Comments
24 48 72 96
N 7
0 te
1o 7
10 g,
¢
49 1%
/4"
/ 1O
74
/\Q s
Date Verified P AN . Lvr,/ﬂ}o

O:\DATAVADMIN\LAB FORMS\DATASHEETS\GENERIC\FRESHWATER\96H-SURVIVAL.DOC



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
FRESHWATER SEDIMENT BIOACCUMULATION STUDY DATA SUMMARY

Client Lab Analysts
Lab Project No. Test Type/Duration NSERV I LY
Lab Work Order No. 50\)40‘{- Test Initiation Date
Test Termination Date | =S
SAMPLE TEST SPECIES INFORMATION
Identification Organism
Amount Received Source
Date Collected Date Received
Date Received Reference Toxicant _N—eSLIH (Y Cy
Current Reference Toxicant Result |2 IM‘_)/L( 106 - l%

96-h LC50 (and 95% CL) % = i
Reference Toxicant Warning Limits (mean + 2SD) an?%

/

1S $Lt 57,0 vz 8t

DILUTION/CONTROL WATER (initial water quality) TEST CONDITIONS
Water Type M H\f\/ Temperature Range (°C) LQ_., 5 - :l| 0
Temperature (°C) 2L pH Range G779
pH A Dissolved Oxygen Range (mg/L) 2,
Dissolved Oxygen (mg/L) 3 <pL Conductivity (uS/cm)
Conductivity (uS/cm) 37 Photoperiod (L:D h)
Other HordLosS, L Mk . 4y Other
my /L ™ (R -
BIOACCUMULATION RESULTS
Data Verified By (G’(O\t :)'\ 4’] Date Verified

O:\DATAVADMIN\LAB FORMS\DATASHEETS\SEDIMENT\FRESHWA TER\BIOACCUMULATION\SSUMMARY.DOC October 12, 2005



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
96-h FRESHWATER ACUTE TOXICITY TEST - WATER QUALITY DATA

Client Q\& 0\¥ | Sample ID C’QV\SFPO)
Lab Project NO.M Date Collected —
Lab Work Order No. Test Initiation Date/Time SO
Test Species/Source
Temperature (°C) pH
Concentration 0 24 48 P 96 0 24 48 72 96

06, 23 33 23 22 23 6.516Y 73+ 751 1.3

|
|

Tech. misials ([ Y (V7 0494 o1 (B T (XA Yo

Dissolved Oxygen (mg/L)
WQ Instruments Used:  Temp. pH D:‘ A 0NN DO ”; - A ) Cond. D_"A"TBG%’\)
Comments
Test Set Up By Data Verified By

O:ADATA\ADMIN\LAB FORMS\DATASHEETS\GENERIC\FRESHWATERY6H-WQ-RENEWAL DOC



GOLDER ASSOCIATES-NORTH VANCOUVER LABORATORY
96-h FRESHWATER ACUTE TOXICITY TEST - SURVIVAL DATA

Client Sample ID

Lab Project No. = O|4‘ Test Species/Source |

Lab Work Order No. Test Initiation Date/Time

No. of Organisms/Volume
Number of Survivors (24 — 96 h)
Concentration Rep. " 48 - 96 Comments
oo £ A 17 1 O 4T3 ROUr COouns
B lo g e vEble ortmiem
c Fy] q
D 1O 1O
A £ 1~
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
Technician Initials YT OA
Sample Description
Data Verified By
Yanuary 12, 2008

O:\DATAVADMINALAB FORMS\DATASHEETS\GENERIC\FRESHW ATER\96H-SURVIVAL.DOC
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APPENDIX Il

Chemical Analysis Data

05-1424-014
0500402
December 2005



ALS Environmental

CERTIFICATE OF ANALYSIS

Date: October 28, 2005
ALS File No. w5866
Report On: Ridolfi Inc./ 0500401
Water Analysis
Report To: EVS-Golder Associates Ltd.

195 Pemberton Ave
North Vancouver, BC

V7P 2R4
Attention: Mr. Clifton Samoiloff
Received: October 12, 2005

ALS ENVIRONMENTAL
per:

Leanne Harris, B.Sc. - Project Chemist
Heather A. Ross-Easton, B.Sc. - Project Chemist

ALS CANADA LTD.
1988 Triumph Street, Vancouver, BC Canada V5L 1K§
Phone: 804-253-4188 Fax: 604-253-6700 Website: www.alsenviro.com A Campbell Brothers Limited Company



File No. W5866

RESULTS OF ANALYSIS - Water

Sample ID

Sample Date
Sample Time
ALSID

Dissolved Anions
Alkalinity-Total

Nutrients
Ammonia Nitrogen

Dissolved Metals
Calcium D-Ca
Magnesium  D-Mg

Results are expressed as milligrams per litre except where noted,
< = Less than the detection limit indicated.

(uS/cm)
CaCoO3

CaCo3

GC-01

05-09-13
; 2:52

447
148

133

3.08

13.6

Page 2 of 8

HP-03

05-09-12

17:11

444

147

112

1.08

13.6

E6-05 Control
05-09-14

10:30

3

601 375
168 118
139 84.6
0.0280 0.220
42.7 22,0
14.9 15.2

A Campbeli Brothers Limited Company



File No. W5866

Appendix 1 - QUALITY CONTROL - Reference Materials

Water

ALSEV Metals in Water - High, 4GK116
Total Metals

Calcium T-Ca
Magnesium T-Mg

SPEX Minerals, 17-15M, 17-16M

CaCO3

CaCO3
SPEX Minerals (10xD), 17-15M, 17-16M
Dissolved Anions

Alkalinity-Total CaCoO3
CaCo3

QC Plus, Y-QCP06B068

Physical Tests
Conductivity (uS/cm)

SPEX Nutrients, 17-3N

Nutrients
Ammonia Nitrogen
Ammonia Nitrogen

Z2Z

Methods:
a=ICPOES

b = Colourimetry
¢ = Meter

Result

51.2

106
108

-
O -
[« X =]

1120

6.15

Target

50.0

108

108

10.8

1180

Page 3 of 8

Units

mg/L
mg/L

mg/L
mg/L

mg/L
mg/L

mg/L

mg/L
mg/L

DL

NN

0.01

0.005
0.005

ALSQC# Method

471204 a
471204 a
469644 b
470287 b
469643 b
470286 b
470147

471784 b
472014 b

A Campbell Brothers Limited Compeny



File No. W5866
Appendix 1 - QUALITY CONTROL - Spikes

Water

Result Target
Dissolved Anions
Alkalinity-Total CaCO3 236 250
Alkalinity-Total CaCo03 254 250
Methods:
a = Colourimetry
Page 4 of 8

Units

mg/L
mg/L

oL

2
2

ALSQC# Method

469645 a
470288 a

A Campball Brothers Limited Company



File No. W5866
Appendix 1 - QUALITY CONTROL - Blanks

Water

Result Target Units DL ALSQC# Method

Physical Tests
onductivity (uS/em) <2 <2 uS/cm 470140

Dissolved Anions

Alkalinity-Total CaCO3 <2.0 <2.0 mg/L 2 469642 b
Alkalinity-Total CaCo3 <2.0 <2.0 mg/L 2 470285 b
Ammonia Nitrogen N <0.005 <0.005 mg/L 0.005 471783 b
Ammonia Nitrogen N <0.005 <0.005 mg/L 0.005 472013 b
Calcium D-Ca <0.050 <0.050 mg/L 0.05 470504 c
Calcium D-Ca <0.050 <0.050 mg/L 0.05 470505 c
Calcium D-Ca <0.050 <0.050 mg/L 0.05 470506 c
Calcium D-Ca <0.050 <0.050 mg/L 0.05 471407 c
Calcium D-Ca <0.050 <0.050 mg/L 0.05 471408 c
Calcium D-Ca <0.050 <0.050 mg/L 0.05 471409 c
Calcium D-Ca <0.050 <0.050 mg/L 0.05 471410 c
Calcium D-Ca <0.050 <0.050 mg/L 0.05 471492 d
Calcium D-Ca <0.050 <0.050 mg/L 0.05 471493 d
Calcium D-Ca <0.050 <0.050 mg/L 0.05 471494 d
Calcium D-Ca <0.050 <0.050 mg/L 0.05 471495 d
Magnesium D-Mg <0.10 <0.10 mg/L 0.1 470504 c
Magnesium D-Mg <0.10 <0.10 mg/L 0.1 470505 c
Magnesium D-Mg <0.10 <0.10 mg/L 0.1 470506 c
Magnesium D-Mg <0.10 <0.10 mg/L 0.1 471407 c
Magnesium D-Mg <0.10 <0.10 mg/L 0.1 471408 c
Magnesium D-Mg <0.10 <0.10 mg/L 0.1 471409 c
Magnesium D-Mg <0.10 <0.10 mg/L 0.1 471410 c
Magnesium D-Mg <0.050 <0.050 mg/L 0.05 471492 d
Magnesium D-Mg <0.050 <0.050 mg/L 0.05 471493 d
Magnesium D-Mg <0.050 <0.050 mg/L 0.05 471494 d
Magnesium D-Mg <0.050 <0.050 mg/L 0.05 471495 d
Methods:

a = Meter

b = Colourimetry

c = ICPOES

d = ICPMS

Page 5 of 8

A Campbell Brothers Limited Company



File No. W5866
Appendix 2 - DETECTION LIMITS - Water

Detection Limit

Physical Tests

Conductivity (uS/cm) 2.0 uS/cm

Hardness CaCo03 0.54 mg/L
20

Ammonia Nitrogen N 0.0050

Dissolved Metals

Calcium D-Ca 0.050 mg/L

Magnesium  D-Mg 0.10 mg/L

DLs indicated are the Minimum (Lowest) Reported Detection Limits for this work order.
The DL achieved for any given sample may differ from these values,

Page 6 of 8

A C: bell B Limited Company



File No. W5866
Appendix 3 - METHODOLOGY

Outlines of the methodologies utilized for the analysis of the samples submitted are as follows

Conductivity in Water

This analysis is carried out using procedures adapted from APHA Method 2510
"Conductivity". Conductivity is determined using a conductivity electrode.

Recommended Holding Time:
Sample: 28 days
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Alkalinity in Water by Colourimetry

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity”.
Total Alkalinity is determined using the methyl orange colourimetric method.

Recommended Holding Time:
Sample: 14 days
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Ammonia in Water by Colourimetry

This analysis is carried out, on unpreserved samples, using procedures adapted from APHA
Method 4500-NH3 "Nitrogen (Ammonia)". Ammonia is determined using the phenate

colourimetric method.

Recommended Holding Time:
Sample: 1 day
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Metals in Water

This analysis is carried out using procedures adapted from "Standard Methods for the
Examination of Water and Wastewater" 20th Edition 1998 published by the American Public
Health Association, and with procedures adapted from "Test Methods for Evaluating Solid
Waste" SW-846 published by the United States Environmental Protection Agency (EPA). The
procedures may involve preliminary sample treatment by acid digestion, using either hotplate
or microwave oven, or filtration (EPA Method 3005A). Instrumental analysis is by atomic
absorption/emission spectrophotometry (EPA Method 7000 series), inductively coupled
plasma - optical emission spectrophotometry (EPA Method 6010B), and/or inductively coupled

plasma -

Page 7 of 8

A Campbell B Limited C




File No. W5866
Appendix 3 - METHODOLOGY - Continued

mass spectrometry (EPA Method 6020).
Recommended Holding Time:
Sample: 6 months
Reference: EPA

Laboratory Location: ALS Environmental, Vancouver

Results contained within this certificate relate only to the samples as submitted.

This Certificate Of Analysis shall only be reproduced in full, except with the written
approval of ALS Environmental.

End of Report

Page 8 of 8

A Campball Brot Limited Comp




ALS Enuvironmental

CERTIFICATE OF ANALYSIS

Date: December 3, 2005
ALS File No. w8150
Report On: 05-1424-014 Water Analysis
Report To: EVS-Golder Associates Ltd.
195 Pemberton Ave
North Vancouver, BC
V7P 2R4
Attention: Mr. Clifton Samoiloff
Received: November 29, 2005

ALS ENVIRONMENTAL
per:

L 2 —Eai—

Heather A. Ross-Easton, B.Sc. - Project Chemist
Leanne Harris, B.Sc. - Project Chemist

ALS CANADA LTD.
1988 Triumph Streel, Vancouver, BC Canada V5L 1KS
Phone: 604-253-4188 Fax: 604-253-6700 Websits: www.alsenviro.com A Campbell Brothers Limted Company



File No. W8150

RESULTS OF ANALYSIS
Ammonia Nitr Sulph de
ogen S
N
0.082 <0.020
2005 Nov 25 ALSID 1
HP-03 0.054 <0.020
2005 Nov 25 ALSID 2
EG-05 0.084 <0.020
2005 Nov 25 ALSID 3
GC-01 0.109 <0.020
2005 Nov 25 ALSID 4
20051557 0.056 <0.020

2005 Nov 25 ALSID 5

These samples are identified as Day 28, overlying.
Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.

Page 2 of 8

A Cainpbelf Brothers Limited Company



File No. W8150
Appendix 1 - QUALITY CONTROL - Replicates

Water 20051557 20051557
05-11-25 QC#
477725
Nutrients
Ammonia Nitrogen N 0.056 0.054
Inorganic Parameters
Sulphide S <0.020 <0.020

These samples are identified as Day 28, overlying.
Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.

Page 3 of 8

A Carnpbell Brothers Limited Company



File No. W8150
Appendix 1 - QUALITY CONTROL - Reference Materials

Water

DL ALSQC# Method
SPEX Nutrients, 17-3N
Nutrients
Ammonia Nitrogen N 6.17 6.29 0.02 477865

Methods:
a = Electrode

Page 4 of 8

A Campbell Brothers Limited Company



File No. W8150
Appendix 1 - QUALITY CONTROL - Spikes

Water
Result Target Units DL ALSQC# Method
Inorganic Parameters
Sulphide S 0.95 1.00 mg/L 0.02 478101 a
Methods:
a = Colourimetry
Page 5 of 8

A Campbell Brothers Limited Company



File No. W8150
Appendix 1 - QUALITY CONTROL - Blanks

Water
Result Target Units DL ALSQC# Method

Nutrients
Ammonia Nitrogen N <0.02 <0.02 mg/L 0.02 477864 a

Inorganic Parameters
Sulphide S <0.02 <0.02 mg/L 0.02 478102 b

Methods:
a = Electrode
b = Colourimetry

Page 6 of 8

A Campbell Brothers Limied Company



File No. W8150
Appendix 2 - DETECTION LIMITS - Water

Detection Limit

Nutrients

Ammonia Nitrogen N 0.020 mg/L
Inorganic Parameters .
Sulphide S 0.020 mg/L

DLs indicated are the Minimum (Lowest) Reported Detection Limits for this work order.
The DL achieved for any given sample may differ from these values.
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File No. W8150
Appendix 3 - METHODOLOGY

Outlines of the methodologies utilized for the analysis of the samples submitted are as follows

Ammonia in Water by Selective lon Electrode

This analysis is carried out, on sulphuric acid preserved samples, using procedures adapted
from APHA Method 4500-NH3 "Nitrogen (Ammonia)". Ammonia is determined using an
ammonia selective electrode.

Recommended Holding Time:
Sample: 28 days
Reference: APHA
Laboratory Location: ALS Environmental, Vancouver

Sulphide in Water

This analysis is carried out using procedures adapted from APHA Method 4500-S2
“Sulphide”. Sulphide is determined using the methlyene blue colourimetric method.

Recommended Holding Time:
Sample: 7 days
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Results contained within this certificate relate only to the samples as submitted.

This Certificate Of Analysis shall only be reproduced in full, except with the written
approval of ALS Environmental.

End of Report
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APPENDIX IlI

Chain-of-Custody Forms
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Golder Associates Lid. a
L Golder
'ASsaciates

195 Pemberton Avenue
North Vancouver, British Columbia, Canada V7P 2R4

Telephone 604-986-4331
Fax 604-662-8548

E/05/0525

December 12, 2005 05-1424-014

Ridolfi Inc.
1011 Western Ave. Suite 1006

Seattle, WA
USA 98104

Attention: Ms. Megan Hilgart

RE: TOXICITY TEST RESULTS FOR THE FRESHWATER SEDIMENT
SAMPLES COLLECTED SEPTEMBER 12-14, 2005

Dear Ms. Higart:

We are pleased to provide you with the final report for the 10-day freshwater midge
(Chironomus  tentans) survival and growth toxicity test performed on the sediment

samples collected September 12-14, 2005.

A detailed report describing the test methods and results is attached. The report also
includes appendices containing raw data, statistical analyses, and chain-of-custody form.
Should you have any questions or comments regarding this report, please do not hesitate
to contact the undersigned or Edmund Canaria, Laboratory Manager, at 604-986-4331.

Yours very truly,
GOLDER ASSOCIATES LTD. Reviewed By:

= A ‘ N7./“ y P
A o - ér" ( % p 417

Rachel DeWynter, B.Sc. Edmund C. Canaria, R.P.Bio, B.Sc.

Bioassay Team Leader Laboratory Manager

Attachment
RSD/ECC/Iba

O:\DATA\FINAL\ZOOS\I424\05»]424-0]4\LET—1212705 RIDOLFI INC-TOX TEST FRESHWATER SEDIMENT COLLECTED SEPT 12 TO 14 2005.D0OC

Toxicity testing was carried out in accordance with applicable test methodologies and/or standards of
practice. Our liability is limited solely to the cost of re-testing in the event of non-compliance with such test
specifications or standards of practice. Golder accepts no responsibility or liability for the interpretation or
use of these testing results by others, nor for any delay, loss, damage or interruptions of testing, collection,
preparation, and delivery of samples or test results resulting from events or circumstances beyond our

ontrol. T
50

BEST *T

EMPLOYERS
IN CANADA BE¢
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1.0 INTRODUCTION

Ten freshwater sediment samples were collected for toxicity testing on September 12, 13
and 14, 2005 and were received at the EVS-Golder North Vancouver, BC Laboratory on
September 16 and 20, 2005. The samples were collected in 4L plastic containers and
transported in coolers with ice packs. The samples were stored in the dark at 4°C prior to

testing.

Toxicity testing on the samples was performed using the static-renewal 10-d freshwater
midge (Chironomus tentans) and a 28-d freshwater amphipod (/yalella azteca) survival
and growth toxicity tests. The negative control performance in the 28-d amphipod test did
not meet test validity criteria for survival and therefore the results from this test are not
included in this report. Three of the samples were also tested with the 28-d Lumbriculus
variegatus bioaccumulation test. The results of this test are not included in this report but

will be provided in a separate report.

This report describes the methods and results of the Chironomus tentans test. The raw
data and statistical analyses are provided in Appendix I. Chemical analysis data and
chain-of-custody forms are found in Appendices II and IIL
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2.0 METHODS

2.1 METHODS SUMMARY

The 10-d Chironomus tentans sediment toxicity test was conducted following EVS
Environment Consultants Standard Operating Procedure (SOP). These methods are based
on procedures presented by the United States Environment Protection Agency (USEPA,
2000) and the American Society for Testing Materials International (ASTM International,
2004) and ASTM (2000). The toxicity test methods are summarized in Table 1.

C. tentans were exposed to test sediments for 10 days in a static-renewal system. The test
was monitored for temperature and dissolved oxygen daily, and for pH and conductivity
at test initiation and termination. The organisms were given 1.5 mL of 4.0 g/L blended
TetraMin™ fish food to each test vessel daily.

At test termination, the organisms were recovered from the sediments and final survival
was determined. Surviving organisms were dried in an oven at 60°C for 24 h, desiccated,
and weighed to determine dry weights. Any C. fenfans beginning to pupate were
included in the survival data but excluded from dry weight calculations. After measuring
dry weights, C. tentans were transferred to a muffle furnace at 550°C for 2 h, desiccated,

and weighed to determine ash-free dry weights.

Overlying ammonia, sulphides, hardness and alkalinity were measured on each sample at
test initiation and termination. Interstitial ammonia and interstitial sulphide were also
measured on each sample at test initiation and termination. The ammonia and sulphide
analyses were performed by ALS Environmental, Vancouver, BC, following methods
outlined by the American Public Health Association (APHA, 1998).

2.2 STATISTICAL ANALYSIS

Statistical analyses for all tests were conducted using the computer software program
TOXCALC (version 5.0.23; Tidepool Scientific Software, 1994).

2.3 QUuALITY ASSURANCE/QUALITY CONTROL (QA/QC)

This study followed a comprehensive QA/QC Program to ensure full documentation and
minimize possible errors in computation and reporting of results. The following general
QA/QC guidelines were applied in this test: use of negative controls, use of positive
controls, replication, instrument calibration, water quality maintenance and record-
keeping, and use of standard operating procedures (SOPs). To ensure that the generated

05-1424-014
0500402
December 2005 2



data and reporting met quality standards, all data and statistical analyses were reviewed
by a member of our QA/QC Committee prior to reporting the results.

Toxicity testing was carried out in accordance with applicable test methodologies and/or
standards of practice. Our liability is limited solely to the cost of re-testing in the event of
non-compliance with such test specifications or standards of practice. Golder/EVS
accepts no responsibility or liability for the interpretation or use of these testing results by
others, nor for any delay, loss, damage or interruptions of testing, collection, preparation,
and delivery of samples or test results resulting from events or circumstances beyond our

control.
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Table 1:

Summary of exposure conditions for the 10-d C. tentans sediment

toxicity test.

10-d SEDIMENT TEST CONDITIONS

Organism source
Acclimation
Organisms age
Headcapsule width
Sample holding time
Test vessel

Dilution water

Negative control
No. of replicates
Feeding regime

Measurements

Aeration
Water renewal
Lighting
Photoperiod

Test temperature

Aquatic Bio Systems Inc., Fort Collins, CO.

2 days prior to testing at 23 + 1°C.

Third instar larvae.

0.24 — 0.36 mm.

30-32 days.

375-mL glass jars; 100 mL sediment; 175 mL overlying dilution/control water.

Moderately hard reconstituted dechlorinated water (80 — 100 mg/L as CaCOQg); used within
4 weeks.

Silica sand (#30 grit).
8 replicates per treatment; 10 organisms per replicate.
1.5 mL of 4.0 g/L_ blended TetraMin™ fish food per beaker daily.

Temperature and dissolved oxygen daily, pH and conductivity at test initiation and
termination; overlying ammonia and suiphides on Days 0 and 10; interstitial ammonia and
sulphides on day 0; overlying hardness and alkalinity on Days 0 and 10.

None.

None.

Overhead full spectrum fluorescent lights; 500 — 1000 lux at water surface.
16:8 (light:dark).

23+ 1°C.

Endpoints Survival; average individual dry weight; ash-free dry weight.

Test validity > 70% mean control survival, > 0.6 mg/chironomid mean individual contro! dry weight; >
0.48 mg/chironomid mean ash-free control dry weight.

05-1424-014
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Table 2: Summary of reference toxicant test conditions.

C. TENTANS 96-h REFERENCE TOXICANT TEST CONDITIONS

Reference toxicant Potassium chioride (KCI).

No. of replicates Three replicates of 200 mL test solution.

Concentrations 1.25, 2.5, 5.0, 10.0, and 20.0 g/l. KCI, plus moderately hard water negative control.

Feeding regime 1.25 mL of 4.0 g/L blended TetraMin™ fish food per beaker at 0 and 48 h.

Aeration None.

Photoperiod 16:8 (light:dark).

Temperature 231 1°C.

Endpoint LC50.

Test validity LC50 estimate within two standard deviations of the laboratory mean; > 90% mean control
survival.

05-1424-014
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3.0 RESULTS

A summary of results for the Chironomus tentans toxicity test are provided in Table 3.
Total ammonia and sulphide values are provided in Table 4. Raw data and statistical

analyses are provided in Appendix 1.
3.1  10-D MIDGE (CHIRONOMUS TENTANS) TOXICITY TEST RESULTS

The 10-d C. fentans toxicity test showed mean negative control survival, individual dry
weight and ash-free dry weight values of 97.5%, 1.30 mg and 0.64 mg, respectively.

Sample EG-01 showed a statistically significant survival response relative to the negative
control (p < 0.05), but showed no statistically significant response to either mean
individual or ash free dry weight endpoints. Sample EG-03 showed complete mortality in
all replicates.

All other samples showed no significant response to any of the endpoints tested relative
to the negative control (p < 0.05).

3.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

The 10-d C. tentans sediment toxicity test met all specified negative control criteria for
test validity outlined in the Environmental Protection Agency (2000) protocol. Water
quality measurements were all within recommended ranges except on the day of test
termination when several replicates were measured to have dissolved oxygen that were
below the minimum level of 2.5 mg/L. However, this deviation did not appear to have
affected the outcome of the test as replicates with noted low dissolved oxygen levels had
full or high survival. It was also discovered at test termination that a replicate from both
samples HP-08 and EG-04 had no organisms and most likely had no organisms added at
test initiation. Both replicates were excluded from statistical analysis. A replicate of
sample GC-01 was damaged during testing and was unrecoverable and therefore, this
replicate was excluded from statistical analysis.

The reference toxicant tests for both species met all passing criteria as specified by
Environmental Protection Agency (2000). Point estimates for the tests were within two
standard deviations of the laboratory mean, indicating that the tests were within

acceptable limits of variability.

05-1424-014
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Table 3: Summary of results for the 10-d C. tentans sediment toxicity test.

AVERAGE INDIVIDUAL ASH-FREE
SAMPLE ID SURVIVAL (%) DRY WEIGHT (MG) DRY WEIGHT (MG)
MEAN * SD1 MEAN * SD1 MEeAN * SD1
Negative Control 975 + 46 1.30 + 0.21 064 + 0.14
HP-01 87.5 + 10.4 1.75 + 0.49 0.75 + 0.27
HP-03 86.2 + 13.0 2.03 + 0.39 0.96 + 0.17
HP-04 85.0 + 10.7 2.09 + 0.28 091 + 0.19
HP-08 88.6 + 10.7 245 + 0.37 1.16 + 0.27
EG-01 775 + 175 * 292 + 0.52 151 + 0.28
GC-01 84.3 + 17.2 2.58 + 0.38 116 + 0.28
GC-03 88.8 + 8.4 273 + 0.35 117 + 0.17
EG-03 00 + 00 * 0.00 + 0.00 * 0.00 + 0.00 *
EG-04 914 + 6.9 161 + 0.29 069 £ 0.19
EG-05 80.0 + 26.2 241 + 0.45 0.93 + 0.38

"n = 8 replicates per treatment; 10 chironomids per replicate.
* Indicates significant difference (p<0.05) relative to the negative control based on statistical analysis.
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Table 4: Summary of total ammonia and sulphide values for the 10-d C. tentans sediment toxicity test.

OVERLYING WATER INTERSTITIAL WATER OVERLYING WATER INTERSTITIAL WATER BULK BULK
SAMPLE  AmmoNiA (Ma/L N) AMMONIA (MG/L N) SULPHIDES (MG/L S) SULPHIDES (MG/L S) AMMONIA — SULPHIDES
ID (MG/ILN)  (MG/L S)

DAY O Day 10 DAy O DAy 10 DAY O DAy 10 DAY O DAy 10 DAy -1 DAy -1
Negative
Control <0.02 1.18 <0.02 1.49 <0.02 <0.02 <0.10 <0.04 na na
HP-01 1.29 1.46 3.49 2.50 <0.02 <0.02 <0.10 <0.10 5.92 <0.02
HP-03 0.705 1.20 2.32 2.44 <0.02 0.025 <0.10 <0.02 2.63 <0.02
HP-04 1.04 1.56 3.72 2.05 <0.02 <0.02 0.13 <0.04 4.60 <0.02
HP-08 1.72 1.66 3.32 4.19 <0.02 <0.02 <0.20 <0.10 6.64 <0.02
GC-01 2.04 2.25 7.56 5.46 <0.02 <0.02 <0.04 <0.04 8.54 <0.02
GC-03 1.35 1.48 5.63 4.80 <0.02 <0.02 <0.04 <0.02 5.70 <0.02
EG-01 2.09 2.18 8.85 452 <0.02 0.025 <0.04 <0.04 9.19 <0.02
EG-03 0.56 1.45 1.99 6.44 <0.02 <0.02 <0.10 <0.04 2.24 <0.02
EG-04 <0.02 0.70 0.31 0.72 <0.02 <0.02 <0.04 <0.04 S A
EG-05 0.106 1.35 0.69 0.66 <0.02 <0.02 <0.04 0.048 0.27 0.27

T
No pore water was present.

05-1424-014
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APPENDIX |

Raw Data and Statistical Analyses:
10-d Chironomus tentans Sediment Toxicity Test
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EVS ENVIRONMENT CONSULTANTS
FRESHWATER SEDIMENT TOXICITY TEST DATA SUMMARY

Client P\o&()i ‘h; J_HC .
EVS Project No. _ 05-]424 - 014
EVS Work Order No. OYQ04q0Z

SAMPLE .
Identification \')Ou'i A

Amount Received O XY L.

Date Collected  Sepd 12— Sept 11, 2008

EVS Analysts (N M- AXE LOC SN
Test Type/Duration |0 o\ FIE\S,‘.WD\k@ ik doy . Jg{ IAYENS
Test Initiation Date  (Jek 14 /2003 ("C"‘f“’:’\,’

2 /
LASEPA

TEST SPECIES IN;;ORMA_TION

Organism L. +€ﬂ ‘0\1". 5

\Soucce/Date Received Q‘)\ \Z / o8 A
Age nda®  ~ 10 dams

Date Received S@U\ I(c/ ZU)S_ Reterence 1ouxicant KC,\
! Current Reference Toxicant Result
Reference Toxicant Test Date \.) X /72004
TEST CONDITIONS 96-h LC50 (and 95% CL) 6O ( ‘:L‘ -6 ‘7\ /L lC\
Temperature Range (°C) 9505 23 O Reference Toxicant Warning Limits (mean + 28D) ar:d Ccv
pH Range GH- ! H TH1 33 ¢, /L ey "‘) /CV:3D

Dissolved Oxygen Range (mg/L) le — %0
Conductivity Range (#S/cm) Béé — (5H
Hardness Range (mg/L as CaCOs) O~ {4y
Alkalinity Range (mg/L as CaCOs) &t (1K
Total Ammonia Ranges (mg/L. N)

Bulk 46—-OBe— O 10~ 414

IW: Start (Day 0)40% = ¢ %5 Enddik—GC 44

OW: Start (Day 0) £002-2.04 End0p— .25
Photoperiod (L:D h) L &

Overlying Water Renewed? Yes (1‘,\1%30,._\,:&
[

Aeration Provided? (give rate) N
Other -

Toted &\Fkl«h\_s(rrxgﬁ; Lo.c 2 <D“6 o) (ou,a.rln:,\:})
.]:wz,“o.xﬂ @ LotA-0.3 Dné )()B; co oy— <0Y

DILUTION/CONTROL WATER (initial water quality)

Water Type M HW C: .‘C}V \2,
Temperature (°C) 'ZZ_ o
pH 7 §

Dissolved Oxygen (mg/L) 8‘7

Conductivity (#S/cm) 36 |

Hardness (mg/L as CaCOs) %
Alkalinity (mg/L as CaCO;) 6O
Other -

L£O.Gr-003S ( C.\(k;a o O v&.\ﬁ‘v«%}

REFER TO ATTACHED TABLE(S) FOR SUMMARY OF RESULTS

Comments

)

Data Verified By

Date Verified

Dec g//o,(

0\&/{/\\‘{:\
[

Farms\LabDatasheets SedimentiFreshwater' SUMMARY 2 DOC May 3, 2001



Client Ridolfi Species Chironomus tentans
Project No. 05-1424-014 Initiation Date  14-Oct-05
WO No. 0500402

Summary of Resuits for the 10-d Freshwater Midge Sediment Toxicity Test

. Average Individual Ash Free

-Survival (%) . .
Sample ID M + SDY! Dry Weight (mg) Dry Weight (mg)

(Mean + SD) (Mean + SD)' (Mean * SD)’
Negative Control 975 =+ 46 1.30 = 0.21 0.64 + 014
HP-01 875 + 104 175 + 049 075 + 027
HP-03 862 + 13.0 203 + 039 096 + 017
HP-04 850 + 107 209 =+ 028 091 + 019
HP-08 886 + 107 245 + 037 116 &+ 027
EG-01 775 + 175 * 292 + 052 1.51 + 028
GC-01 843 + 172 258 + 0.38 116 + 0.28
GC-03 888 + 84 273 + 035 117 &+ 017
EG-03 00 + 00 ~* 0.00 =+ 000 * 0.00 + 0.00*
EG-04 914 + 6.9 161 + 029 069 + 019
EG-05 80.0 =+ 26.2 241 + 045 093 + 038

' n = 8 replicates per treatment; 10 chironomids per replicate.
* Indicates significant difference (p <0.05) relative to the control based on statistical analysis or data observation.

jxc- 370(



EVS ENVIRONMENT CONSULTANTS
10-d FRESHWATER SEDIMENT TOXICITY TEST - DAILY WATER QUALITY MONITORING

Client Ql dcl“"l IHC

Test Initiation Date/Time (Day 0) Oct 14y | 2008

EVS Project No. 05-14214 - o1l

Test Termination Date (Day 10) Oct ZLIL !ZOOS
Test Species (. tenians

NowrecifeonBard (0 3 016 Y / ABS

EVS Work Order No. 0SS Coy.02.

Temperature (°C) pH
Sample ID 0 i 2 3 4 5 6 7 8 9 0 | o 10

Comfrol 220 3¢S 22y [220 |20 22612201220 |22.6 |22 o VO |4 G-L'\
HP-0I 2zo| WSy (o |as |22¢ |2z0 | 220 (225 220 [22-9 170 |6~
HP-02 220235215220 220 |72¢ 220 220122 ¢ 220 [ 0|72 G4
HP -o4 R0 [y | 225|220 |27. 22C\z220 |220 32 0 [22.0 |BAO|TF A éa%
HP- 08 220 |28 | 230 200 | 220| 22¢ |22.0| 220 |22.0 |22.|0 |32 66
EG-of 220|018 | v 01220 229 | 220 (220 | 220 |22.9 (225 2.0 | 7.4 Qv}
GC-o! 2201208 | v 0l 229 |20 (220|220 |22.4 |22 (220 |32 6 L
G(C-03 220|215 | 139 1220 | 225 |20 |220 | 226|220 |2200 | 120} 77 6.1
EG -03 220|005 [2bn |2z 0 | 225 |70 |2z 0220 |22 | 220|100 |72 -0
EG -0y 720(21:5 230 |22 0 220 |720 |zz0 220 | 224 220|B0 [ 74 |69
EG-CS 220|219\ 210 |22.0 | 220|220 |e20 | 226|234 | 223 201 73 6.8

Technician Initials AXE | 77| 16 |AXE | AXE | A | AXF | BxF |k oAl N]lf AXF }JZ(,A

WQ Instruments Used: Temperature CMTU}\;M”;{,WHQIW pH 1L - R~ 030301

Comments

Data Verified By IS Date Verified Dec-tfol”

"(v‘“ \\ S

Forms\LabiDatasheets\Sediment\Freshwatert [0D-WQ(B).DOC (p 1 0f2) May 4. 2001



EVS ENVIRONMENT CONSULTANTS
10-d FRESHWATER SEDIMENT TOXICITY TEST — DAILY WATER QUALITY MONITORING

Client Ridoldi T . Test Initiation Date/Time (Day 0)  (Jck 14/ 7005
EVS Project No. 05~ 1424 - Dl Test Termination Date (Day 10) Ock 24/ 20%”
EVS Work Order No. 05004072 Test Species C. derdans
o " oa3 o045 /AR S
Dissolved Oxygen (mg/L) Conductivity
Sample ID (uS/cm)
0 1 2 3 4 5 6 7 8 9 10 0 10
Cordrol 80| 4.8 |46 |52 52 |32 |40 |ip2 [a5 |40 |38 |364]395
1P-O\ 52 | 49 (3.6 |34 |35 |35¢ |32 |30 P& o |35 |sci| )3
np-03% S8 yr| %2 ]s2 |50 |34 |23 |38 |35 (32 |18 |49y | 3%0
HP-O SE |4l | #Y4 |38 |40 33133 |36 36 |31 32| 4631423
Lp- 08 SO | s | 4y | 30(3% |401306 |36 B9 |20 2.2 |095 |3}
EG-O) ST IS | 2| w2\ 4% a0 |32 |34 35 |2€ |25 |483 443
GC-0) 567923038 36 |35 (31 |32 [32[30 |36 |45/ |3
(:C-03 Si|3b | €2 406 42|56 (33 [k 32192 39429 Ho8
CLG-GF G481 % | glo|ht |44 30 |4y |28 Yo |26 2.5 | 6su |48
LG-H LI« | wl |42 | 42033 g2 g0 3336 |2.% | gy | Uit
CG-0O5 5.0l b | 4d o | gulde |4y |38 (36 28 [\ |600 |Yeb
Technician Initials ME |4 a7 | AxF | aXe | pxe | P¥ | axe |oxe | s [ axe (ML
[4
WQ Instruments Used: DO iU//’p/ - 20 Conductivity __ JL - 4 = X'o|
Comments
Data Verified By ,Ci ,AQ]),\‘“ c\t) Date Verified Jec. 6//01’

Forms\LabDatasheets\Sediment\Freshwater\ 10D-WQ(B).DOC (p 2 ef2)

May 4, 2001




EVS ENVIRONMENT CONSULTANTS
SEDIMENT TOXICITY TESTS — SURVIVAL AND FINAL WATER QUALITY DATA

Client /IZMQHQ)‘ Iy}(_, Test Species/Test Type [) . 7[[’ ﬂ'%(fr/z’ 50 '(% FW 7‘:',0(. 7‘@‘[
EVS Project No. 05-14724-0M Test Initiation Date (Day 0)  (Je A /Y/ 7§~
EVS Work Order No. JFooH0L. Test Termination Date OcA 24/200¢”
Sample ID Rep. | Pan No. No. Total No. Tech. Temp. pH Cond. (umhos/cm) D/ DO
No. Alive Dead | Recovered | Missing Init. O Salinity (ppt) [ (mg/L)
(ondol 011 10| ol /o O |\Mellze.0 168 2% 4.1
g le /o] oo O A | zz e |68 25% 3.4
C 1% | /o | C i O | /7Hzee 43 | 3¢ 4.2
D 149 {fJo [0 [ jo |© Hr | 229 |68 | 3FL 36
e v (91019 |/ |4 ze 65 | 35 L7
Fle |0 10 |Jo | © M |2e |tg 361 2 f
1219 10 "gra9 1 Al |zze |68 | 6o 28
H 1§ /o | O | jo O M |luoc |63 314 4o
HP-of 1A 11193 i | 9 | 2l lzze | 69 | L31 3.3
B lio ]| o |© (0 © (L] |20o | 7o L7\ 3.8
C i ¢ | o q 7 e 727.¢ | 7O Lt 5%
D liz | 9 o 9 ( A lzzee | o (7% 25
el 9 1w | » |~||lze 70 | GoF RS
F Al o]0 (01 0. | ad|zz.0 |} o LY 35
-S|l 11 9 [ lq-1lzz.¢ |2 U 423 2.6
- Technician Initials )77(/‘ ” (/* /‘/]7 (4/ :jz (,f

(el y )
WQ Instruments Used: ~ Temp. Wwa:b( pH - A- 05030 | Cond/sal. T-A-0ST) DO T-A 20
Data Verified By (),a( lq"cf-\ Date Verified Ddec. %/o (-

"

Forms\Lab\Datasheets\Sedimentt\SURVIVAL DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
SEDIMENT TOXICITY TESTS — SURVIVAL AND FINAL WATER QUALITY DATA

Client /P\Wﬂou\ Im. Test Species/Test Type [’ ‘ }mfang 1o FW. oxc ,ly {p)t
EVS Project No. 05 -1424- 014 Test Initiation Date (Day 0) _ (e A /9 /2005~
EVS Work Order No. _ Q§00HOL. Test Termination Date OchA 749/7404
Sample ID Rep. Pan No. No. Total No. Tech. Temp. pH Cond. (umhos/cm) 9/ DO
No. Alive Dead | Recovered | Missing Init. (°O) Salinity (ppt) [ (mg/L)
Hlle | #9 o 7 13 | | 220 | 7. Y\ F 74 |-
HP- 0% A1t | 4 5 9 « 1| | 720 | F0 427 2.6
Blls | s o | 8 | =z ) 2o |%2 029 2.5
C 119 a \ e o 2o | A L 74
D |20 | ¢ ¢ . 72.0 | %2 Lig 1.§
e |2 | s | ¢ 5 2 22 |Fz L1373 0
F 172z | jo| @ (e | o 2.0 |22 L3) 3.0
tr 123 | ¢ | © /o 0 { 77.¢ | BT HZHA PANA
Hilze |9 | 2| g i W zze 9.2 | Y1 3.2
Up-04 14 |2y [ ¢ | o | ¢ > || |zze [Po | ul? 7.2
B lze | & | o] 8 2 M | zro | A L1y 3.4
C {2721 | © | 10 | & IR |zz.0 | A/ avAd 1.8
D lzs |1 19 | 4 [ W lzzo 2.0 | 4y 2.6
E 79 | & C 5 pA PN Toe | 4 499 7.5
- 13018 K v || |zz2.0 |74 4 b 732
Technician Initials | /7/¢ LT WL N~
WQ Instruments Used: Temp.m \)6 pH T-A 02020\ Cond./Sal. "T¥ ~ A -S| Do B-A-2
Data Verified By @l ng},\; J\: Date Verified Dee. %/ /oi”
Ca

Forms\Lab\Datasheets\Sediment\SURVIVAL.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
SEDIMENT TOXICITY TESTS - SURVIVAL AND FINAL WATER QUALITY DATA

Client /RI(’/IOI‘}?” .fm- Test Species/Test Type ﬁ ‘leml(mj |Od F W ‘}’OXICI }\, ‘{z_glf
EVS Project No. 045-1424- 014 Test Initiation Date (Day 0) ek H/?(DS/
EVS Work OrderNo. O ®0040L Test Termination Date Ockis /2001
Sample ID Rep. | Pan No. No. Total No. Tech. Temp. pH Cond. (umhos/cm) DO
No. Alive Dead | Recovered | Missing Init. (°0) Salinity (ppt) ] (mg/L)
C 12| | olie | o y&ll|lre | 37 YA 7.7 |-
H3z [7° [0 |7 3 e |2 7 4oy 2.9
HP-08 | A 33| 9 | ¢ ¢ s | |22 [Fe “Uo 16
B 124 | ¢4 o g 1 ZC.e | F | e 18
C 135 | ¢ c | g ! 272, | & 4\ 5.2
t -~
D 1% | #J] c| o, 0 Ze |32 | Y3 3.5
€ 13721 %% c| = 3 2o (P72 | uwl't 3.0
HEAE ¢ | ¢ 2 ] .o | Rz e 2.¢
3 8 N P PR P O P A T N
VN = I P B 2 - Y s R N
(ol [f a3 [o 8 | = |~|[ze 49 | s 33
B w9 T o9 [ 7 |||z |90 | G 2.4 |-
CIB|Q8 | o g Z ~ | .0 |/ el =6
D 14| ¢ ¢ o f |1 ¢ o | lzz.c |7/ (420 3.2
E 145 | 9 o 7 [ ‘- 2.0 | /£ Ly 2.2 |-
W Chacged by ¢oc Technician Initials /7/[/ / - /V/‘[/ /(7/,
(/\( Mé\ . . . e - - A
WQ Instruments Used:  Temp.4- M . pH _TL.’ K- D3020) @Sa]. - A - 0500\ DO Al'" A- 20
Data Verified By alh Date Verified Deoc. '37/04’

T T g a1
PO ekeNoy M-
Forms\Lab\Datasheets\Sediment\SURVIVAL.DOC ~ September 30, 1999 @) me &/ 7 )§ - \ o S Cad > d



EVS ENVIRONMENT CONSULTANTS
SEDIMENT TOXICITY TESTS - SURVIVAL AND FINAL WATER QUALITY DATA

/EV/OM\‘ anﬂ Test Spec1es/Test Type [7 7/f‘"WT/Cl/"5 /() (/{ /l . ‘/U//Ln(, 746%
0{4 MZ"l - Ol Test Initiation Date (Day 0) Oci /‘{/Z(}OJ

Client
EVS Project No.

EVS Work Order No. ) 500402 Test Termination Date OcA 2/ 2008~
Sample 1D Rep. | Pan | No. | No. Total No. | Tech. Temp. pH Cond. (umhosiemy | DO
No. | Alive | Dead | Recovered | Missing | Init. ©C) Salinty (pp (mg/L)
FlYe]l 2 | o | 9 / a | TS | 2 \y0 2.8
G197 | 9 o] < g wl||720 |72 (g 3.4
H 1981 % 1 el 9 [ e | |7te | 2 H2¢ 2.1 -
Gc-ol | A 149 | 4 % A \ X6 | R | ) L0 A
B oo | G B 3 gl | 229 | ) e 7L
C st | |» | 3 3 |ws¢ 9 |1 7) 441 2.4
D lszlie | |10 0 SIERP'RYEEX 4723 1.6
G 153 o o jo o X8 200 |71 YA R
F 154 |16 | o Jio ° I | |po | | Y40 .7
s PRI "}-J‘im” | —
Hlsg &6 |o |6 9 s | .0 [T\ H3% 2.4
Gc-ox A |79 (O | g [ |\ | (P2 43 2-©
B |55 | # O "2 2 || |2zs |33 ‘.0 2.3
C [ml/jo] O 10 O || 9.3 ne 3.0
D [¢co T ToTg [/ Tan||7o 13 3 423 2.4
Technician Initials | #77¢ | /f774- 171 ST~
WQ Instruments Used: ~ Temp: W \% H W -A - 20 2,c~5\Cond./Sal. " B ~ A >0\ Do W-A-2C
Data Verified By m:— Date Verified Icc Yo

® checked bD!MJG

Forms\Lab\Datasheets\Sediment\SURVIVAL.DOC

(jc}“t e byiol 3 Checked by Jxs

September 30, 1999



EVS ENVIRONMENT CONSULTANTS
SEDIMENT TOXICITY TESTS — SURVIVAL AND FINAL WATER QUALITY DATA

Client /E;\O(o”ql- ZI’)C,. Test Species/Test Type f ,/f?ﬁfé‘z/?j - /0 '0{ /[4/ 75;@,/;, /F'\)T/
EVS Project No. 05~ /424 - 0i 4 Test Initiation Date (Day 0) _ {f 7Y/ 2c0¢” ’
EVS Work OrderNo.  0500¢/02 Test Termination Date Och 29 /20,5~
Sample ID Rep. | Pan No. No. Total No. Tech. Temp. pH Cond. (‘umhos/cm)G/ DO
No. Alive Dead | Recovered | Missing Init. (°0) Salinity (ppty ] (mg/L)
LI o 1% | /7 #w|lac+35 | 936 .6
Elelsy 1©0 | & Z |\ A 20 (9.4 | 393 32
G 3" | C F¥ G A7l 1230 | 7. ¢ ¢3¢ A
H 14 /0 | g | /g { A2 S 175 | 42 7.5
FG-03 |A |65 | ©° o | © © | |mo |7 2] 46 2.0
B 1 | 9°] v | o e o | |0 | 3 2| 49 7-49 |-
C |6F | 0% o | & re |~ |l |23 vy 3.0
D 18 1c Y o | o (o |l | |lno | & 3| 4o 76
E 19| 0w 0O o o - l22e | = 7] G2 L.o |-
Fl720 | 70| o 0 (¢ “llags | = 3| Loy 3.
G |% |po| O 0 [0 — g A 5| 4S 7.6
42020 | O P =20 | 7- 3] 433 2.4
-4 (A wmls ol « 2 e ||z2s |92 U3 e
B 174 » | o | (o o |4 11220 | 32 43¢ 7.9 |-
C % |q al g [ & 220 | F. T 430 26
| Technician Initials K /77,, /7/[, /7~
WQ Instruments Used: Temp.‘[ Wx ,i,l)ff pH T~ A ©OHC30) Cond./Sal. 3} ~A-rSTo\ DO TB-A-7¢
Data Verified By Qm()}/\: s } Date Verified DQC ‘ ’)’// Oy~
Forms\Lab\Datasheets\SedimentSURVIVAL.DOC September 30, ’19‘19 J7 et .9 ‘//ktf {"/ ‘j?\’s
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EVS ENVIRONMENT CONSULTANTS
SEDIMENT TOXICITY TESTS — SURVIVAL AND FINAL WATER QUALITY DATA

Client /R;()Q‘) ,C\ ,L)’K. Test Species/Test Type J %’/”76/75 /0 (/{ F.v 'Lx cm\ tesd
EVS Project No. 95— 424~ 0/ Test Initiation Date (Day 0) _Jek /4 J7u8”
EVS Work Order No. Osoc 4o Test Termination Date Ock 24 /7505
/[
Sample ID Rep. | Pan No. No. Total No. Tech. Temp. pH Cond. (,umhos/cm)E( DO
No. Alive Dead | Recovered | Missing Init. O Salinity (ppt) [ (mg/L)
Y [ [ 775 750 4 | (227 00 W ens 193
E W > o =] ] SiE | l2.0 S’?Z 43 [ 7 ({{
E I |+ o i | s | | zz2y5” |72 437 11 |-
G |79 [0 | o o o g | |2z [ | 43T (%
y fgo [ o i | lsw| |2z |27 | G2 12 |-
GG - A (% | o o | yo o |9 | |220 | Yz 3.4
B 15218 | o 5 2 27 | G2 Lyg Iy |-
C 183 | ie]| o (o O 22, | 1L 96F 16
D 12 o | 2 5 22.c [0 | 45 5.9
E 185 | o | o ‘0 v 22.0 Q.| 48y 4.0
1% | ¢ o & 2 22.0 |3 2 1.9
G |s% | % | » § > 220 |41 | 4o 7.6
Hss | & | o g 2 | 2o |2 | foe 4.4
SEELETE, ., L [ (| e 17D
WQ Instruments Used: ~ Temp. (} iy PH-A-OBI2GS ) Cond/Sal. [T-A-o S\ Do B -A -2

Data Verified By ' a7 L Date Verified j)Q( Z,)—//D J

(;7&(/1\*47

Forms\Lab\Datasheets\Sediment\SURVIVAL DOC September 30. 1999



CLIENT Ridolfi
PROJECT # 05-1424-014
WORK ORDER ¢ 0500402
BALANCE TYPE Sartorius BP211D

EVS ENVIRONMENT CONSULTANTS

Sediment Toxicity Tests - Dry Weight Data

TESTTYPE
TEST SPECIES
TEST INITIATION DATE 14-Oct-05

10-d Freshwater Sediment

Chironomus tentans

Pan No. Rep Sample Survival Number of Number  Pan weight  Final Weight (mg) Ash Free Weight (mg) Organism  Organism Ash Free Tech'n Comments
1D At Start  Survivors Weighe( (mg) Pan + Biomass Pan + Biomass Dry Weight Dry Weight Initials

1 A Control 10 10 10 948.48 961.84 955.59 13.36 71t MEL
2 B 10 10 1o 944.45 958.73 951.81 14.28 736 MEL
3 C 10 10 1o 943.53 954.82 948.70 1129 5.17 MEL
4 D 10 10 10 947.00 959.65 952.17 12.65 517 MEL
S E 10 9 9 942.50 954.48 94728 11.98 4.78 MEL
6 F io 10 10 949.57 959.97 954.84 10.40 5.27 MEL
7 G 10 9 9 95281 968 19 960.95 1538 8.14 MEL
8 H 10 10 10 94831 960.24 954.71 11.93 6.40 MEL
9 A HP-01 10 8 8 1092.32 1109.61 110031 17.29 7.99 MEL
10 B 10 10 10 1091.10 111439 1101.14 23.29 106.04 MEL
I C i0 8 8 1109.08 111933 1113.14 10.25 4.06 MEL
12 D 1o 9 9 1104.17 1122.14 111175 17.97 7.58 MEL
13 E 10 9 9 1103.25 1113.62 1106.88 10.37 3.63 MEL
14 F 10 10 10 1108.69 112452 1114.85 15.83 6.16 MEL
s G 10 9 9 1104.10 irts3e 1108.56 11.26 4.46 MEL
16 H 10 7 7 1087.45 1103.26 1095.14 15.81 7.69 MEL
17 A HP-03 10 9 9 1108.14 1127.65 111715 19.51 9.01 MEL
18 B 1o 8 8 111053 1128.45 1118.73 17.92 8.20 MEL
19 C 10 9 9 1091.59 1108.96 1099.56 i7.37 797 MEL
20 D 10 6 6 1088.86 1101.49 1094.95 12.63 6.09 MEL
2t E 10 8 8 1101.18 1123.25 1111.23 22.07 10.05 MEL
22 F 10 10 10 1112.98 1131.63 1122.49 18.65 9.51 MEL
23 G 10 10 i0 1112.05 1128.59 1120.94 16.54 8.89 MEL
24 H 10 9 9 1114.95 1128.39 1120.71 13.44 5.76 MEL
25 A HP-04 10 8 8 1113.51 113243 112177 18.92 8.26 MEL
26 B 10 8 8 1092.75 1109.66 1100.46 16.91 7.7t MEL
27 C 10 10 9 1045.70 1064.01 1053.67 18.31 797 MEL  one organism lost in transfe
28 D io 9 9 1042.22 1056.01 1047.24 13.79 5.02 MEL
29 E 10 8 8 1049.31 1067.94 1058.32 18.63 9.01 MEL
30 F 10 8 8 1048.71 1064.63 1054.56 15.92 5.85 MEL
3i G 10 10 10 1050.70 1070.84 1061.05 20.14 10.35 MEL
32 H 10 7 7 1050.86 1067.53 1057.73 16.67 6.87 MEL
33 A HP-08 11 9 9 1058.59 1079.46 1068.33 20.87 9.74 MEL
34 B 10 9 9 1050.65 1067.90 1058.35 17.25 7.70 MEL
35 C 10 9 9 1053.12 1073.59 1061.88 20.47 8.76 MEL
36 D 10 0 0 1052.49 0.00 0.00 0.00 0.00 MEL mis-seeded-excluded
37 E 10 7 7 1056.80 1078.40 1068.54 21.60 11.74 MEL
38 F Io 8 8 1048.56 1070.42 1058.75 21.86 1o.19 MEL
39 G 10 10 10 1051.63 1076.52 1064.08 24.89 12.45 MEL
40 H 10 10 10 1053.57 1077.05 1063.45 23.48 9.88 MEL
41 A EG-01 10 8 8 1059.58 1078.67 1068.35 19.09 877 MEL
42 B 10 9 9 1111.09 113494 1123.73 23.85 12.64 MEL
43 C 1o 8 8 1110.59 1138.26 1123.89 27.67 13.30 MEL
44 D 1o 5 5 1111.95 1130.03 1121.15 18.08 9.20 MEL
45 E 10 9 9 1107.66 1136.37 1123.58 28.71 1592 MEL
46 F 10 9 9 1109.07 1137.84 1124.24 28.77 15.17 MEL
47 G 10 5 5 1106.17 1119.87 111338 13.70 7.18 MEL
48 H 10 9 9 t109.35 1128.58 1119.76 19.23 10.41 MEL
49 A GC-01 10 9 9 110751 112891 111698 21.40 9.47 MEL
50 B 10 7 7 1108.43 1127.85 1116.80 19.42 8.37 MEL
sl ¢ 10 7 7 1113.54 113679 1125.22 23.25 11.68 MEL
52 D 10 i0 10 1110.77 1134.08 1123.84 2331 13.07 MEL
53 E 10 10 10 1112.32 1134.62 1120.63 22.30 8.31 MEL
54 F 10 10 1o 1107.05 1130.38 162t 2333 S.16 MEL
55 G 10 0 0 1104.89 0.00 0.00 0.00 0.00 MEL broken jar during test- excluded
56 H 10 6 6 1104.75 112091 111147 16.16 6.72 MEL
57 A GC-03 10 9 9 1107.19 1130.70 1118.07 23.51 10.88 MEL
58 B 10 8 8 110512 1126.47 1113.64 2135 8.52 MEL
59 C 10 10 10 1108.32 1130.83 1117.30 22.51 8.98 MEL
60 D 10 9 9 1102.04 1126.23 111236 24.19 10.32 MEL
6l E i0 9 7 1107.54 1130.89 111599 23.35 8.45 MEL 2 pupated
62 F 10 8 8 1105.01 t124.16 1113.69 19.15 8.68 MEL
63 G 10 8 7 1097.99 1119.26 1107.59 21.27 9.60 MEL 1 pupated
64 H 10 10 10 1108.30 1137.08 1122.40 28.78 14.10 MEL
65 A EG-03 10 0 0 1100.08 0.00 0.00 0.00 0.00 MEL
66 B 10 0 0 1109.11 0.00 0.00 0.00 0.00 MEL
67 C 1o 0 0 1104.60 0.00 0.00 0.00 0.00 MEL
68 D 10 0 0 1105.65 0.00 0.00 0.00 0.00 MEL
69 E 10 0 0 1108.66 0.00 0.00 0.00 0.00 MEL
70 F 10 0 0 1103.33 0.00 0.00 0.00 0.00 MEL
71 G 0 0 0 1098.33 0.00 0.00 0.00 0.00 MEL
72 H 1o 0 0 1108.64 0.00 0.00 0.00 0.00 MEL
73 A EG-04 10 8 8 110357 1120.52 1110.01 16.95 6.44 MEL
74 B 10 10 10 1104.99 1121.46 1112.72 16.47 773 MEL
75 C 10 9 9 1113.61 1127.20 112115 13.59 7.54 MEL
76 D 0 0 0 1111.10 0.00 0.00 0.00 0.00 MEL mis-seeded-excluded
77 E 10 9 8 1109.16 1119.62 1111.82 1046 2.66 MEL
78 F 1 9 9 1103.05 1116.89 1109.60 13.84 6.55 MEL
79 G 10 10 10 11722 1130.24 1122.44 13.02 5.22 MEL
80 H 10 9 9 110911 112570 1116.78 16.59 7.67 MEL

"
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Pan No. Rep Sample Survival Number ofNumber  Pan weight  Final Weight (mg) Ash Free Weight (mg) Organism  Organism Ash Free Tech'n Comments

1D At Start  Survivors Weighe( {mg) Pan + Biomass Pan + Biomass Dry Weight Dry Weight Initials
81 A EG-05 10 10 10 1147 1136.78 1122.55 22,07 7.84 MEL
82 B 10 8 8 1102.60 112220 1112.07 19.66 9.47 MEL
83 C 10 10 10 111359 1136.28 1123.85 2269 10.26 MEL
84 D 10 2 2 1104.14 1110.75 1107.51 6.61 337 MEL
85 E 10 10 10 1108.46 1125.30 1115.07 16.84 6.61 MEL
86 F 10 8 8 1109.69 1128.70¢ 1116.70 19.01 7.0l MEL
87 G 10 8 8 1102.25 1122.20 1108.88 19.95 6.63 MEL
88 H 10 8 8 1106.87 1126.74 111015 19.87 3.28 MEL
5 {d)  Control 1o 9 9 942.50 953.98 94722 11.48 4.72 MEL
23 (a) HP-03 10 10 10 1112.05 1128.60 112102 16.55 8.97 MEL
26 {d) HP-04 10 8 8 1092.75 1109.61 1100.02 16.86 7.27 MEL
35 (d) HP-08 10 9 9 1053.12 1073.62 1061.32 20.50 820 MEL
46 (d) EG-01 10 9 9 1109.07 1137.77 1124.43 28.70 15.06 MEL
57 {(d) GC-03 10 9 9 1107.19 F3110 1118.22 2391 11.03 MEL
59 (d) GC-03 10 1o 10 1108.32 1130.87 P118.11 2255 9.79 MEL
74 (d) EG-04 10 10 10 1104.99 1121.37 1112.98 16.38 7.99 MEL
80 (d) EG-04 i0 9 9 1109.11 1125.55 I116.12 16.44 7.0l MEL
88 (d) EG-05 10 8 8 1106.87 1127.06 1109.98 20.19 3.11 MEL

(d) - duplicate; pan reweighed after being placed in the oven and desiccated a second time.

QA/QC review:
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Test: CH-Chironomid Survival and Growth Test

Species: CT-Chironomus tentans

Test ID: 0500402a

Protocol: EPAQO-Freshwater Sediment Toxicity and bioaccumulation

Sample ID: VARIOUS Sample Type: SEDIMENT2-Freshwater
Start Date: 10/14/2005 End Date: 10/24/2005 Lab ID: BCEVS-EVS Environment Consultants
Survival Survival # of Chironomids Pan Weight| Dry Weights (Pan +
Pos| ID | Rep Group Start Day 10 Weighed (mg) Chironomids {mg}))
1 1 Controt 10 10 10 948.48) 961.84
2 2 Control 10 10 10 944 45/ 958.73
313 Control 10 10 10 94353 954.82
4 4 Control 10 10 10 947 959.65)
515 Control 10 9 9 9425 954.48
6| 6 Controi 10 10 10 949,57 959.97
717 Control 10 9 9 952.81 968.19,
8 | 8 Control 10 10 10 948.31 960.24,
9 1 HP-01 10 8 8 1092.32) 1109.61
0] 2 HP-01 10 10 10 1091.1 1114.39
1] 3 HP-01 10 8 8 1109.08 1119.33
12 4 HP-01 10 9 9 1104.17, 1122.14
131 5 HP-01 10 9 9 1103.25 1113.62
141! 6 HP-01 10 10 10 1108.69 1124.52
15 7 HP-01 10 9 9 1104.1 1115.36
16| 8 HP-01 10 7 7 1087.45) 1103.26
17 1 HP-03 10 g9 9 1108.14 1127.65
18| 2 HP-03 10 8 8 1110.53 1128.45
191 3 HP-03 10 9 9 1091.59 1108.96
201 4 HP-03] 10 6 6 1088.86 1101.49
21 5 HP-03 10 8 8 1101.18 1123.25
22 6 HP-03 10 10 10 1112.98 1131.63
23] 7 HP-03| 10 10 10 1112.05 1128.59
24 | 8 HP-03 10 9 9 1114.95 1128.39
25 1 HP-04 10 8 8 1113.61 1132.43
26| 2 HP-04 10 8 8 1092.75 1109.66|
271 3 HP-04 10 10 9 1045.7 1064.01
281 4 HP-04 10 9 9 1042.22 1056.01
29 5 HP-04) 10 8 8 1049.31 1067.94
30| 6 HP-04 10 8 8 1048.71 1064.63
31] 7 HP-04; 10 10 10 1050.7 1070.84
32| 8 HP-04 10 7 7 1050.86| 1067.53
33 t HP-08 10 9 9 1058.59 1079.46|
34 2 HP-08 10 9 9 1050.65) 1067.9)
35| 3 HP-08 10 9 9 1053.12 1073.59
361 4 HP-08 10 7 7 1056.8 1078.4
371 6 HP-08; 10 8 8 1048.56 1070.42
38| 6 HP-08| 10 10 10 1051.63 1076.52
39} 7 HP-08 10 10 10 1053.57 1077.05
40| 1 EG-01 10 8 8 1059.58 1078.67,
41 2 EG-01 10 9 9 1111.09 1134.94
42 3 EG-01 10 8 8 1110.59] 1138.26
43| 4 EG-01 10 5 5 1111.95 1130.03
441 5 EG-01 10 9 9 1107.66 1136.37]
451 6 EG-01 10 9 9 1109.07 1137.84
46| 7 EG-01 10 5 5 1106.17 1119.87|
471 8 EG-01 10 9 9 1109.35 1128.58
48 1 GC-01 10 9 9 1107.51 1128.91
49| 2 GC-01 10 7 7 1108.43 1127.85
501 3 GC-01 10 7 7 1113.54 1136.79
51| 4 GC-01 10 10 10 1110.77| 1134.08
52| 5 GC-01 10 10 10 1112.32 1134.62
531 6 GC-01 10 10 10 1107.05 1130.38
54 | 7 GC-01 10 6 6 1104.75) 1120.91
56 | 1 GC-03 10 9 9 1107.19 1130.7]
56 | 2 GC-03 10 8 8 1105.12 1126.47
571 3 GC-03 10 10 10 1108.32 1130.83
58 | 4 GC-03 10 9 9 1102.04 1126.23]
591 5 GC-03 10 9 7 1107.54 1130.89
60| 6 GC-03 10 8 8 1105.01 1124.16
61| 7 GC-03 10 8 7 1097.99 1119.26
62 8 GC-03 10 10 10 1108.3 1137.08
63 1 EG-03 10 0 0 1100.08| 0
64 | 2 EG-03 10 0 0 1109.11 0
65] 3 EG-03 10 0 0 1104.6 0
66 | 4 EG-03 10 0 0 1105.65] 0
671 5 EG-03 10 0 0 1108.66 o]
681 6 EG-03 10 0 0 1103.33 0
69 7 EG-03 10 0 0 1098.33 0
70! 8 EG-03 10 0 0 1108.64 0
71 1 £G-04 10 8 8 1103.57 1120.52
721 2 EG-04 10 10 10 1104.99] 1121.46
731 3 EG-04 10 9 9 1113.61 1127.2
74 4 £G-04 10 9 8 1109.16 1119.62
75 5 EG-04 10 9 9 1103.05 1116.89
761 6 EG-04 10 10 10 1117.22 1130.24;
7417 EG-04 10 ] 9 1109.11 1125.7
781 1 EG-05 10 10 10 1114.71 1136.78
791 2 EG-05 10 8 8 1102.6 11222
80 3 EG-05 10 10 10 1113.59) 1136.28
81| 4 EG-05 10 2 2 1104.14 1110.75
82 5 EG-05 10 10 10 1108.46 11253
83| 6 EG-05 10 8 8 1109.69| 1128.7,
84| 7 EG-05 10 8 8 1102.25 1122.2
85 8 EG-05 10 8 8 1106.87 1126.74

Comments: Ridolfi, 05-1424-014; 0500402

ToxCalc 5.0

Reviewed by®
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Page 1

Test: CH-Chironomid Survival and Growth Test
Species: CT-Chironomus tentans

Test ID: 0500402b

Protocol: EPAOO-Freshwater Sediment Toxicity and bioaccumulation

Sample ID: VARIOUS Sample Type: SEDIMENT2-Freshwater
Start Date: 10/14/2005 End Date: 10/24/2005 Lab ID: BCEVS-EVS Environment Consultants
Survival Survival # of Chironomids Pan Weight | A.F. Dry Weights (Pan +
Pos| ID |Rep Group Stant Day 10 Weighed (mg) Chironomids (mg))
1 1 Controt 10 10 10 948.48 955.59
2 2 Control 10 10 10 944.45 951.81
3 3 Control 10 10 10 943.53; 948.7
4 4 Control 10 10 10 947 952.17|
5 5 Control 10 9 9 942.5) 947.28|
[<] [ Control 10 10 10 949.57| 954.84
7 7 Control 10 9 9 952.81 960.95
8 8 Control 10 10 10 5948.31 954.71
9 1 HP-01 10 8 8 1092.32 1100.31
i0] 2 HP-01 10 10 10 1091.1 1101.14)
1] 3 HP-01 10 8 8 1109.08 1113.14
12| 4 HP-01 10 9 9 1104,17| 1111.75
131 5 HP-01 10 9 9 110325 1106.88
14] 6 HP-01 10 10 10 1108.69] 1114.85
151 7 HP-01 10 9 9 1104.1 1108.56
16 ] 8 HP-0t 10 7 7 1087 .45 1095.14,
171 1 HP-03 10 9 9 1108.14 1117.15)
181 2 HP-03 10 8 8 1110.53 1118.73]
191 3 HP-03 10 9 9 1091.59 1099.56|
20| 4 HP-03 10 <] 6 1088.86| 1094.95
21 5 HP-03 10 8 8 1101.18 1111.23
22| 6 HP-03, 10 10 10 1112.98 1122.49
231 7 HP-03 10 10 10 1112.05 1120.94
24| 8 HP-03 10 9 9 1114.95 1120.71
25 1 HP-04/ 10 8 8 1113.51 1121.77
26| 2 HP-04 10 8 8 1092.75 1100.46|
271 3 HP-04 10 10 9 1045.7 1053.67
281 4 HP-04 10 9 9 1042.22 1047.24
29| 5 HP-04 10 8 8 1049.31 1058.32
30| 6 HP-04 10 8 8 1048.71 1054.56
311 7 HP-04 10 10 10 1050.7] 1061.05
32| 8 HP-04 10 7 7 1050.86 1057.73
331 1 HP-08 10 9 9 1058.59 1068.33
34| 2 HP-08 10 9 9 1050.65 1058.35
38| 3 HP-08 10 9 9 1063.12 1061.88
3% 4 HP-08 10 7 7 1056.8 1068.54
371 5 HP-08 10 8 8 1048.56 1058.75)
38| 6 HP-08 10 10 10 105163 1064.08
39 7 HP-08| 10 10 10 1053.57 1063.45]
401 1 EG-01 10 8 8 1059.58 1068.35
411 2 EG-01 10 9 9 1111.09 1123.73
421 3 EG-01 10 8 8 1110.59 1123.89
43 4 EG-01 10 5 5 1111.85 1121.15
4| 5 EG-01 10 9 9 1107.66 1123.58
451 6 EG-01 10 9 9 1109.07 1124.24
461 7 EG-01 10 5 5 1106.17, 1113.35
47| 8 EG-01 10 9 9 1109.35 1118.76
48| 1 GC-01 10 9 9 1107.51 1116.98
49| 2 GC-01 10 7 7 1108.43 1116.8
50| 3 GC-01 10 7 7 1113.54 1125.22
511 4 GC-01 10 10 10 1110.77 1123.84
52| & GC-01 10 10 10 1112.32 1120.63
53| 6 GC-01 10 10 10 1107.05 1116.21
54| 7 GC-01 10 6 6 1104.75 1111.47
55| 1 GC-03 10 9 9 1107.19 1118.07
56| 2 GC-03 10 8 8 1105.12 1113.64
571 3 GC-03 10 10 10 1108.32 1117.3
58 | 4 GC-03 10 9 9 1102.04 1112.36
59| 6 GC-03 10 9 7 1107.54, 1115.99
60| 6 GC-03 10 8 8 1105.01 1113.69
611 7 GC-03 10 8 7 1097.99 1107.59
62| 8 GC-03 10 10 10 1108.3 1122.4
631 1 EG-03 10 0 0 1100.08 o]
64 | 2 EG-03 10 0 0 1109.11 0
65| 3 EG-03 10 0 0 1104.6 o]
66 | 4 EG-03 10 1] 0 1105.65 0
671 5 EG-03 10 0 Q 1108.66 0
681 6 EG-03 10 0 0 1103.33 o]
691 7 EG-03 10 0 0 1098.33 0
70| 8 EG-03 10 0 0 1108.64 0
711 1 EG-04 10 8 8 1103.57 1110.01
721 2 EG-04 10 10 10 1104.99 1112.72
73] 3 EG-04 10 9 9 1113.61 1121.15
74| 4 EG-04 10 9 8 1109.16 1111.82
751 &6 EG-04 10 9 9 1103.05 1109.6
761 6 EG-04 10 10 10 1117.22 1122.44
7717 EG-04 10 9 9 1109.11 1116.78]
78 1 EG-05 10 10 10 1114.71 1122.55]
79| 2 EG-05 10 8 8 1102.6 1112.07]
80| 3 EG-05 10 10 10 1113.59 1123.85]
81| 4 EG-05 10 2 2 1104.14 1107.51
82 5 EG-05 10 10 10 1108.46 1115.07
83| 6 EG-05 10 8 8 1109.69] 1116.7
841 7 EG-05 10 8 8 1102.25 1108.88
85| 8 EG-05 10 8 8 1106.87 1110.15
Comments: Ridolfi; 05-1424-014; 0500402
ToxCalc 5.0
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Chironomid Survival and Growth Test-Survival

Start Date: 10/14/2005
End Date: 10/24/2005

Test ID: 0500402a

Sample ID:

Lab ID: BCEVS-EVS Environment Cc Sample Type:

VARIOUS

SEDIMENT2-Freshwater
CT-Chironomus tentans

Sample Date: Protocol: EPAQO-Freshwater Sediment Test Species:
Comments:  Ridolfi; 05-1424-014; 0500402
Conc- 1 2 3 4 5 6 7 8
Control 1.0000 1.0000 1.0000 1.0000 0.9000 1.0000 0.9000 1.0000
HP-01 0.8000 1.0000 0.8000 0.9000 0.9000 1.0000 0.9000 0.7000
HP-03 0.9000 0.8000 0.9000 0.6000 0.8000 1.0000 1.0000 0.9000
HP-04 0.8000 0.8000 1.0000 0.9000 0.8000 0.8000 1.0000 0.7000
HP-08 0.9000 0.9000 0.9000 0.7000 0.8000 1.0000 1.0000
EG-01 0.8000 0.9000 0.8000 0.5000 0.9000 0.9000 0.5000 0.9000
GC-01 0.9000 0.7000 0.7000 1.0000 1.0000 1.0000 0.6000
GC-03 0.9000 0.8000 1.0000 0.9000 0.9000 0.8000 0.8000 1.0000
EG-03 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EG-04 0.8000 1.0000 0.9000 0.9000 0.9000 1.0000 0.9000
EG-05 1.0000 0.8000 1.0000 0.2000 1.0000 0.8000 0.8000 0.8000
Transform: Arcsin Square Root Rank 1-Tailed
Conc- Mean SD Mean Min Max CV% N Sum  Critical
Control 0.9750 0.0463 1.3713 1.2490 1.4120 5.501 8
HP-01 0.8750 0.1036 1.2221 0.9912 14120 12.140 8 4900 44.00
HP-03 0.8625 (0.1302 1.2089 0.8861 1.4120 14.404 8 49.00 44.00
HP-04 0.8500 0.1069 1.1866 0.9912 1.4120 13.093 8 47.00 44.00
HP-08 0.8857 0.1069 1.2385 0.9912 1.4120 12.289 7 41.00 34.00
*EG-01 0.7750 0.1763 1.0977 0.7854 1.2490 18.443 8 40.00 44.00
GC-01 0.8429 0.1718 1.1934 0.8861 1.4120 19.434 7 44.00 34.00
GC-03 0.8875 0.0835 1.2366 1.1071 1.4120 10.242 8 49.00 44.00
EG-03 0.0000 0.0000 0.1588 0.1588 0.1588  0.000 8
EG-04 009143 0.0690 12753 1.1071 1.4120 8.373 7 42.00 34.00
EG-05 0.8000 0.2619 1.1410 0.4636 14120 27.390 8 51.00  44.00
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.8523 1.035 -0.8977 21101
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05)
Wilcoxon Rank Sum Test indicates significant differences
Dose-Response Plot
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Chironomid Survival and Growth Test-Dry Weight

VARIOUS

Start Date: 10/14/2005 Test ID: 0500402a Sample ID:
End Date: 10/24/2005 Lab ID: BCEVS-EVS Environment Cc Sample Type: SEDIMENT2-Freshwater
Sample Date: Protocol: EPAQQ-Freshwater Sediment Test Species: CT-Chironomus tentans
Comments: Ridolfi; 05-1424-014; 0500402
Conc- 1 2 3 4 5 6 7 8
Control 1.3360 1.4280 1.1290 1.2650 1.3311 1.0400 1.7089 1.1930
HP-01 21613 23290 1.2813 1.9967 11522 15830 1.2511 2.2586
HP-03 21678 22400 1.9300 21050 27587 1.8650 1.6540 1.4933
HP-04 23650 21138 2.0344 15322 23288 1.9900 20140 2.3814
HP-08 23189 1.9167 2.2744 3.0857 27325 24890 2.3480
EG-01 23863 26500 3.4588 3.6160 3.1900 3.1967 2.7400 2.1367
GC-01 23778 27743 3.3214 23310 22300 2.3330 2.6933
GC-03 26122 26688 22510 26878 3.3357 2.3938 3.0386 2.8780
EG-04 21188 16470 15100 1.3075 1.5378 1.3020 1.8433
EG-05 22070 24500 2.2690 3.3050 1.6840 2.3763 2.4938 2.4838
Transform: Untransformed 1-Tailed
Conc- Mean SD Mean Min Max CV% N t-Stat Critical MSD
Control 1.3039 0.2054 1.3039 1.0400 1.7089 15.751 8
HP-01 1.7516 0.4896 1.7516 1.1522 2.3290 27.949 8 -2.318 2612 0.5044
HP-03 2.0267 0.3903 2.0267 1.4933 27587 19.257 8 -3.743 2612 0.5044
HP-04 2.0949 0.2798 2.0949 15322 23814 13.355 8 -4.096 2612 0.5044
HP-08 2.4522 0.3715 2.4522 19167 3.0857 15.152 7 -5.744 2612 0.5221
EG-01 29218 05248 29218 21367 3.6160 17.961 8 -8.377 2612 0.5044
GC-01 2.5801 0.3844 25801 2.2300 3.3214 14.000 7 -6.384 2612 0.5221
GC-03 27332 03476 2.7332 22510 3.3357 12.718 8 -7.401 2612 0.5044
EG-04 16095 02933 1.6095 1.3020 2.1188 18.225 7 -1.529 2612 0.5221
EG-05 24086 04479 24086 16840 3.3050 18.596 8 -5.720 2612 0.5044
Aucxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.60259 1.035 0.25485 -0.1731
Bartlett's Test indicates equal variances (p = 0.50) 8.37478 21.666
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test indicates no significant differences 0.50439 0.38684 2.11519 0.1492 1.7E-12 9,667
Dose-Response Plot
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ToxCalc v5.0.23 Reviewed by: aﬁbﬁ
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Chironomid Survival and Growth Test- Ash Free Dry Weight

Start Date: 10/14/2005

Test ID: 0500402b

Sample ID:

VARIOUS

End Date: 10/24/2005 Lab ID: BCEVS-EVS Environment Cc Sample Type: SEDIMENT2-Freshwater
Sample Date: Protocol: EPAQO-Freshwater Sediment Test Species: CT-Chironomus tentans
Comments: Ridolfi; 05-1424-014; 0500402
Conc- 1 2 3 4 5 6 7 8
Control 0.7110 0.7360 0.5170 05170 0.5311 0.5270 0.9044 0.6400
HP-01 0.9988 1.0040 05075 0.8422 04033 06160 04956 1.0986
HP-03 1.0011 1.0250 0.8856 1.0150 1.2562 0.9510 0.8890 0.6400
HP-04 1.0325 0.9638 0.8856 05578 1.1263 0.7312 1.0350 0.9814
HP-08 1.0822 0.8556 0.9733 1.6771 1.2738 1.2450 0.9880
EG-01 1.0963 14044 16625 18400 1.7689 1.6856 1.4360 1.1567
GC-01 1.0522 1.1957 16686 1.3070 0.8310 09160 1.1200
GC-03 1.2089 1.0650 0.8980 1.1467 1.2071 1.0850 1.3714 1.4100
EG-04 08050 0.7730 0.8378 0.3325 0.7278 0.5220 0.8522
EG-05 07840 1.1838 1.0260 1.6850 0.6610 0.8762 0.8288 0.4100
Transform: Untransformed 1-Tailed
Conc- Mean SD Mean Min Max CV% N t-Stat  Critical MSD
Control 06354 0.1409 0.6354 05170 0.9044 22.168 8
HP-01 0.7457 0.2720 0.7457 04033 1.0986 36.475 8 -0.902 2612 0.3192
HP-03 09579 0.1731 098579 06400 12562 18.071 8 -2638 2612 0.3192
HP-04 0.9142 0.1859 09142 05578 1.1263 20.333 8 -2.280 2612 0.3192
HP-08 1.1564 0.2741 1.1564 0.8556 1.6771 23.699 7 -4118 2612 0.3304
EG-01 1.5063 0.2784 1.5063 1.0963 1.8400 18.482 8 -7.124 2612 0.3192
GC-01 1.1558 0.2776 1.1558 0.8310 1.6686 24.019 7 -4113 2612 0.3304
GC-03 11740 0.1664 1.1740 0.8980 1.4100 14.170 8 -4406 2612 0.3192
EG-04 06929 0.1939 06929 0.3325 0.8522 27.989 7 -0.454 2612 0.3304
EG-05 09318 03819 0.9318 0.4100 1.6850 40.981 8 -2.425 2612 0.3192
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.46594 1.035 0.39846 0.75141
Bartlett's Test indicates equal variances (p = 0.24) 11.4692 21.666
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test indicates no significant differences 0.31923 0.50237 0.55231 0.05976 5.8E-09 9,67
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Dose-Response Plot
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EVS ENVIRONMENT CONSULTANTS
SEDIMENT DESCRIPTION AND CHARACTERIZATION

) . e
Client Rudotdr —he: Test Species Navmoos
EVS Project No. CE - -GS Test Type/Duration Navnreos
EVS Work Order No. OSSO G2 Day 0 Neormo oS .
Sample ID Colour Grain Size Smell Shells/ Interstitial Other Observations Tech.
Debris Salinity (ppt) Initial
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Be descriptive when you characterize the sediments. Colour and grain size information must be complete. If the sediment has an odour, describe the type of smell.
Note any shells or debris that are present. Be sure to record anything else in the Observations section.

Data Verified By
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EVS ENVIRONMENT CONSULTANTS
WATER QUALITY DATA FOR CALCULATION OF UNIONIZED AMMONIA
(to be used when total ammonia analyses are performed by an outside laboratory)

Client Reach & 1 nC - Overlying Water D
EVS Project No. OS5 VA - OfL

EVS Work Order No. SO A D Interstitial Water E/
Test Type VoA TLo Torieabhy Ve

Test Species O e ndons O

Contract Laboratory -

Contract Laboratory Reference No. -

Sample ID Date Date Submitted | Sample pH' | Sample Salinity | Tech.
. Subsampled for Analysis (ppt)’ Init.
C oatecie O \wes | Ocriqed | 77 N O Q&‘:‘
(5 C-O\ 1.7 O @J)Qr
(=C = 10.0 O o
o3 2.0 O |Ped
e -4 | 7.0 O (425
he O .0 O et
He -CB C.Y 0 RIA
Ce-oH | b A O gk |
E(=-C> 3 O W7
C&-Cf \ =2.T O @%
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1. Temperature, pH and salinity (if applicable) are required to calculate unionized ammonia concentration;
use temperature of test conditions.
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EVS ENVIRONMENT CONSULTANTS
WATER QUALITY DATA FOR CALCULATION OF UNIONIZED AMMONIA
(to be used when total ammonia analyses are performed by an outside laboratory)

Client IE\C\O'\ = Overlying Water E

] 8]
EVS Project No. 5 T\l
EVS Work Order No. OO Interstitial Water E/

Test Type O AT oxacsthi s
Test Species AR T o )

Contract Laboratory
Contract Laboratory Reference No.

Sample ID Date Date Submitted | Sample pH' | Sample Salinity Tech.
Subsampled for Analysis (ppt)’ Init.
Comvand . | O A0S | oaanos] 7L L O W
Wo-o | e 0 (24
P03 o | o |
HE 04 Lo O | &
we -O% o ¥ 0 M
G C-Oi (o€ 0 | B
& =03 6 % 0 | Wuk
EG -0 75 0 fed
£c o> £ O |4A
EG-0O4Y \ 0 0 522
J J -1\ O ferf

CE0S

1. Temperature, pH and salinity (if applicable) are required to calculate unionized ammonia concentration;
use temperature of test conditions.
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EVS ENVIRONMENT CONSULTANTS
FRESHWATER SEDIMENT TOXICITY TEST DATA SUMMARY

Client Tr\\\ do\ ?\ WL

EVS Project No. DS -3y - O\

EVSAnalysts IS A x € <xB
Test Type/Duration _iyrt—Erro—rorroden—te<t (?zbct(‘;;i

EVS Work Order No. OTOoMOD

a)
Test Initiation Date (O &+ |y /aoog‘

SAMPLE TEST SPECIES INFORMATION
Identification | Organisms C tentons
Amount Réeailed oL Source/Date Received v (D /(Ced \A ACCK
Date CotadBi C ek 4, 2E0S Age (on Day 0) G AoNS
Date Received A Reference Toxicant I 1< C 1

Current Reference Toxicant Result

Reference Toxicant Test Date (kW Doy

TEST CONDITIONS 96-h LC50 (and 95% CL) (5. O (S .4 - (gq) N
Temperature Range (°C) 220 -2 0O Reference Toxicant Warning Limits (mean = 2SD) and CV ’
pH Range R2-5 O St BReaiL (V= A0/

—

Dissolved Oxygen Range (mg/L) =.732 - %

S
Conductivity Range (umhos/cm) 232 ~ 3OIOO  DILUTION/CONTROL WATER (initial water quality)

Hardness Range (mg/L as CaCO;) ANA

Water Type M odhe vorkeron Weeh \-\;@('dﬁao)

Alkalinity Range (mg/L as CaCOs) N A Temperature (°C) C)& D (D
Ammonia Type and Ranges (mg/L N)  —— pH = ©
Start (Day 0) End — Dissolved Oxygen (mg/L) X .S
Photoperiod (L:D h) 16. R Conductivity (wmhos/cm) 23
Overlying Water Renewed? N Hardness (mg/L as CaCOs;) Ay
Aeration Provided? (give rate) \f€5 (’& “Aovles /‘,a_\Alkalinity (mg/L as CaCOxs) G C
Other — Other -
Mean + SD
.+ Sample ID
/L e P Survival (%) Individual Dry Weight (mg)
Control lcO+0 /
Las 100t O /
a5 |00t O ] /
5.0 ERENG /
0.0 O X/
) i {
20.0 OO -//
Data Verified By alh 4% Date Verified Dec. g/or
l 44X f
]
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EVS ENVIRONMENT CONSULTANTS
FRESHWATER SEDIMENT - 96-h REFERENCE TOXICANT TEST DATA

N H ? .-
Client /K‘U{Oul 1prc Reference Toxicant k(_: |
EVS Project No. O5-1424- OiY EVS Stock ID/Preparation Date k(.| ~ Dck \4/05
EVS Work Order No.  g§0Q040 . Test Species | C. 716"/’)%0 7S
- . et Coosihe v RKR
Test Initiation Date 06/ H/ZUUS W on Day 0 (O 33 —~oH¢ ) My
No. Organisms/Test Volume |0 / Dx jm~— .
Concentration Number of Survivors Dissolved Temperature (°C) pH Conductivity
(24 10 96 h) Oxygen (pS/ecm)
6 / L (mg/L)
KA 24 48 72 96 0 96 0 24 48 72 96 0 96 0 96
T/l vl o | (PP vy |Zo|z3 e/ Bo|R2S |0 P63 | AR |39
|G| \0 |0 o
(0 re |io |\

V25119 e |io | 2 B4 yb [220)230 s 225 | 0|39 (2730 2600
\o \C i() \/:’

(9 [\8 |0 | #
2-5 1o |\« o | &
W& |jo |
0 1\0 |io
50119 WO |jo

Zé

§.¥|22023.0]20.v]22.5 2125|393 5950 Sy

o}
=

1]
Al

| 34220 oy esar|do 3w ioo30| 4§30

o0
©

W0 o

| YV (220(2)0 g2 80 [ |M2014..

=

1NU!V‘15'

S 122023 0)L-$lzzs |2y 3o <. |30k | 2424

/]

S~ —_—

3
o)

\ | | Q| oy '&’;—ﬁ)x,'&
&

i) z‘ffyjh g |75 bxg [199 [ AxE 145 %@ [ 177 338 |1

7

Technician Initials

Sample Description Clov  Stocle solotion
T DAt 77 S P 5
WQ Instruments Used: Temp. L/i’go}',/yu‘:;;«‘f{jé/, pH /L -A2330\ DO ﬂ/ A 20 Cond. 12’ ﬂ v xel

Comments

N
Test Set Up By “IxS Data Verified By  CAalh 4N Date verified  Jec - £/08
[ N

)

Forms\Lab\Datasheets\Sediment\Freshwater\96H-REFERENCETOXICANT.DOC ~ May 4. 2001



Test: MR-Midge Acute Reftox
Species: CT-Chironomus tentans
Sample ID: REF-Ref Toxicant
Start Date: 10/14/2005

End Date: 10/18/2005

Test ID: RTCTKCL34

Protocol: EPS1/RM/32-EC 97 (Chironomid)
Sample Type: KCL-Potassium chloride

Lab ID: BCEVS-EVS Environment Consultants

Pos| ID | Rep Group 0-h 96-h Notes
1 1 D-Control 10 10
2 2 D-Control 10 10
3 3 D-Control 10 10
4 1 1.250 10 10
5 2 1.250 10 10
6 3 1.250 10 10
7 1 2.500 10 10
8 2 2.500 10 10
9 3 2.500 10 10
10 1 5.000 10 8
11 2 5.000 10 9
12| 3 5.000 10 6
13 1 10.000 10 0
14| 2 10.000 10 0
15] 3 10.000 10 0
16 1 20.000 10 0
17 { 2 20.000 10 0
18| 3 20.000 10 0

Comments: Ridolfi Inc 05-1424-014 (0500402)
ToxCalc 5.0 Reviewed by:
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Midge Acute Reftox-96-h

Start Date: 10/14/2005 Test ID: RTCTKCL34 Sample ID: REF-Ref Toxicant
End Date: 10/18/2005 LabiD: BCEVS-EVS Environment Cc Sample Type: KCL-Potassium chloride
Sample Date: Protocol: EPS1/RM/32-EC 97 (Chirono Test Species: CT-Chironomus tentans
Comments: Ridolfi Inc 05-1424-014 (0500402)

Conc-g/L 1 2 3

D-Control  1.0000 1.0000 1.0000
125 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000

5 0.8000 0.9000 0.6000

10 0.0000 0.0000 0.0000

20 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-g/L Mean SD Mean Min Max CV% N t-Stat  Critical MSD Resp Number
D-Control  1.0000 0.0000 14120 14120 14120 0.000 3 0 30
1.25 1.0000 0.0000 1.4120 14120 1.4120 0.000 3 0.000 2420 0.1807 0 30
2.5 1.0000 0.0000 1.4120 14120 14120 0.000 3 0.000 2420 0.1807 0 30
*5 07667 0.1528 1.0808 0.8861 1.2490 16.925 3 4436 2420 0.1807 7 30
10 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 3 30 30
20 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 3 30 30
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.64342 0.805 -0.5964 55

Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE _ F-Prob df
Dunnett's Test 25 5 3.53553 0.0859 0.0881 0.0823 0.00836 0.00463 3,8

Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 6.0151 5.4045 6.6948
50% 6.1223 54223 6.9127
10.0% 6.2188 53796 7.1889 1.0 >—o
20.0% 6.3510 50065 8.0567 09
Auto-0.0% 6.0151 5.4045 6.6948 g/L KCL '

058
0.7
0.6 1
205 -
Q p
o4
0.3
0.2 4

0.1 4

0.0 +& -y

Dose g/L.

Dose-Response Plot

[ ]

_________________________ 1-tail, 0.05 level
091 of significance

1.25 {

D-Control

Page 1 ToxCalc v5.0.23




APPENDIX Il

Chemical Analysis Data

05-1424-014
0500402
December 2005



ALS Enuironmental

(\Eu\\Q‘E N “‘/S .

CERTIFICATE OF ANALYSIS

Date: October 24, 2005

ALS File No. W6025

Report On: 05-1424-014 Water Analysis
Report To: EVS-Golder Associates Ltd.

195 Pemberton Ave
North Vancouver, BC

V7P 2R4
Attention: Ms. Ann-Marie Norris
Received: October 14, 2005

ALS ENVIRONMENTAL
per:

S 2z —El—

Heather A. Ross-Easton, B.Sc. - Project Chemist
Leanne Harris, B.Sc. - Project Chemist

ALS CANADA LTD.
1988 Triumph Street, Vancouver, BC Canada V5L 1K5

Phone: 604-253-4188 Fax: 604-253-6700 Website: www.aisenviro.com
A Campbell Brothers Limited Company



File No. W6025 :
RESULTS OF ANALYSIS ALS

Ammonia Nitr Sulphide
ogen S
N

Water

HP-01 5.92 <0.020
2005 Oct 13 ALSID 1

HP-03 2.63 <0.020
2005 0ct 13 ALSID 2

HP-04 4.60 <0.020
2005 Oct 13 ALSID 3

HP-08 6.64 <0.020
2005 0ct 13 ALSID 4

EG-01 9.19 <0.020
2005 0ct13 ALSID 5

GC-01 8.54 <0.020
2005 Oct 13 ALSID 6

GC-03 5.70 <0.020
2005 0ct 13 ALSID 7

EG-03 2.24 <0.020
2005 Oct 13 ALSID 8

EG-05 0.270 0.027

2005 Oct 13 ALSID 9

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
These samples were identified as Bulk.

Page 2 of 8
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File No. W6025
Appendix 1 - QUALITY CONTROL - Replicates

Water GC-03 GC-03
05-10-13 QC#
469821
Nutrients
Ammonia Nitrogen N 5.70 5.79
Inorganic Parameters
<0.020

Sulphide S <0.020

Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated.
These samples were identified as Bulk.

Page 3 of 8
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File No. W6025

Appendix 1 - QUALITY CONTROL - Reference Materials

Water

Resulit Target

SPEX Nutrients, 17-3N

Nutrients

Ammonia Nitrogen
Ammonia Nitrogen
Ammonia Nitrogen

Methods:

2222

ALS
DL ALSQC# Method
0.02 470545 a
0.02 470546 a
0.02 470746 a

a = Electrode

6.00 6.29

6.07 6.29

5.96 6.29
Page 4 of 8
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File No. W6025

Appendix 1 - QUALITY CONTROL - Spikes ALS
Water
Result Target Units DL ALSQC# Method
Inorganic Parameters
Sulphide S 0.95 1.00 mg/L 0.02 470705 a
Methods:

a = Colourimetry

Page 5 of 8

A Campheil Brothars Limited Company



File No. W6025

Appendix 1 - QUALITY CONTROL - Blanks

Water
Result Target Units DL ALSQC# Method
Nutrients
Ammonia Nitrogen N <0.02 <0.02 mg/L 0.02 470543 a
Ammonia Nitrogen N <0.02 <0.02 mg/L 0.02 470544 a
Ammonia Nitrogen N <0.02 <0.02 mg/L 0.02 470745 a
Inorganic Parameters
Sulphide S <0.02 <0.02 mg/L 0.02 470704 b
Methods:
a = Electrode
b = Colourimetry
Page 6 of 8

A Compbel Brothers Limited Company



File No. W6025
Appendix 2 - DETECTION LIMITS - Water ALS

Detection Limit

Nutrients
Ammonia Nitrogen N 0.020 mg/L

Inorganic Parameters
Sulphide S 0.020 mg/L

DLs indicated are the Minimum (Lowest) Reported Detection Limits for this work order.
The DL achieved for any given sample may differ from these values.

Page 7 of 8
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File No. W6025
Appendix 3 - METHODOLOGY

Outlines of the methodologies utilized for the analysis of the samples submitted are as follows

Ammonia in Water by Selective lon Electrode

This analysis is carried out, on sulphuric acid preserved samples, using procedures adapted
from APHA Method 4500-NH3 "Nitrogen (Ammonia)". Ammonia is determined using an
ammonia selective electrode.

Recommended Holding Time:
Sample: 28 days
Reference: APHA
Laboratory Location: ALS Environmental, Vancouver

Sulphide in Water

This analysis is carried out using procedures adapted from APHA Method 4500-S2
"Sulphide". Sulphide is determined using the methlyene blue colourimetric method.

Recommended Holding Time:
Sample: 7 days
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Results contained within this certificate relate only to the samples as submitted.

This Certificate Of Analysis shall only be reproduced in full, except with the written
approval of ALS Environmental.

End of Report

Page 8 of 8
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ALS Enuironmental

CERTIFICATE OF ANALYSIS

Date: November 1, 2005

ALS File No. W5986

Report On: Water Analysis

Report To: EVS-Golder Associates Ltd.

195 Pemberton Ave
North Vancouver, BC

V7P 2R4
Attention: Ms. Ann-Marie Norris
Received: October 14, 2005

ALS ENVIRONMENTAL
per:

ez —Eart—

Heather A. Ross-Easton, B.Sc. - Project Chemist
Leanne Harris, B.Sc. - Project Chemist

ALS CANADALTD.
1988 Triumph Street, Vancouver, BC Canada V5L 1K5
Phone: 604-253-4188 Fax: 604-253-6700 Website: www.alsenviro.com

A Campbell Brothers Limited Company



File No. W5986 \
REMARKS ALS

The detection limits for Ammonia and Sulphide have been increased for some
of the samples reported in the following data tables due to sample matrix
interferences and limited sample volume.

Page 2 of 8
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File No. W5986
RESULTS OF ANALYSIS

Ammonia Nitr Sulphide
ogen S
N

Water

CONTROL <0.20 <0.10
2005 Oct 14 ALSID 1

EG-01 8.85 <0.040
2005 Oct 14 ALSID 2

EG-05 0.69 <0.040
2005 Oct 14 ALSID 3

EG-04 0.31 <0.040
2005 Oct 14 ALSID 4

HP-04 3.72 0.13
2005 Oct 14 ALSID 5

HP-01 3.49 <0.10
2005 Oct 14 ALSID 6

HP-03 2.32 <0.10
2005 Oct 14 ALSID 7

HP-08 3.32 <0.20
2005 Oct 14 ALSID 8

GC-01 7.56 <0.040
2005 Oct 14 ALSID 9

GC-03 5.63 <0.040
2005 Oct 14 ALSID 10

EG-03 1.99 <0.10

2005 Oct 14 ALSID 11

Remarks regarding the analyses appear at the beginning of this report.
Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.

Page 3 of 8
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File No. W5986
Appendix 1 - QUALITY CONTROL - Reference Materials

Water

Result Target Units DL ALSQC# Method

SPEX Nutrients, 17-3N

Nutrients

Ammonia Nitrogen N 6.04 6.29 mg/L 0.02 472417 a

Ammonia Nitrogen N 5.92 6.29 mg/L 0.02 472418 a
Methods:
a = Electrode

Page 4 of 8
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File No. W5986 ‘
Appendix 1 - QUALITY CONTROL - Spikes ALS

Water

Result Target Units DL ALSQC# Method

Inorganic Parameters
Sulphide S 0.95 1.00 mg/L 0.02 470705 a
Methods:
a = Colourimetry
Page 5 of 8
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File No. W5986

ALS

Appendix 1 - QUALITY CONTROL - Blanks
Water

Result Target Units DL ALSQC# Method
Nutrients
Ammonia Nitrogen <0.02 <0.02 mg/L 0.02 472415 a
Ammonia Nitrogen <0.02 <0.02 mg/L 0.02 472416 a
Inorganic Parameters
Sulphide S <0.02 <0.02 mg/L 0.02 470704 b
Methods:
a = Electrode
b = Colourimetry

Page 6 of 8

A Campheli Brothers Limited Company



File No. W5986
Appendix 2 - DETECTION LIMITS - Water

Detection Limit

Nutrients

Ammonia Nitrogen N 0.20 mg/L
Inorganic Parameters

Sulphide S 0.040 mg/L

DLs indicated are the Minimum (Lowest) Reported Detection Limits for this work order.
The DL achieved for any given sample may differ from these values.

Page 7 of 8

A Camphall Brothers Limited Compart




File No. W5986
Appendix 3 - METHODOLOGY

Outlines of the methodologies utilized for the analysis of the samples submitted are as follows

Ammonia in Water by Selective lon Electrode
This analysis is carried out, on sulphuric acid preserved samples, using procedures adapted
from APHA Method 4500-NH3 "Nitrogen (Ammonia)". Ammonia is determined using an
ammonia selective electrode.
Recommended Holding Time:
Sample: 28 days
Reference: APHA
Laboratory Location: ALS Environmental, Vancouver

Sulphide in Water

This analysis is carried out using procedures adapted from APHA Method 4500-52
"Sulphide". Sulphide is determined using the methiyene blue colourimetric method.

Recommended Holding Time:
Sample: 7 days
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Results contained within this certificate relate only to the samples as submitted.

This Certificate Of Analysis shall only be reproduced in full, except with the written
approval of ALS Environmental.

End of Report

Page 8 of 8
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ALS Enuironmental
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CERTIFICATE OF ANALYSIS

Date: October 24, 2005

ALS File No. W6026

Report On: 05-1424-014 Water Analysis
Report To: EVS-Golder Associates Ltd.

195 Pemberton Ave
North Vancouver, BC

V7P 2R4
Attention: Ms. Ann-Marie Norris
Received: October 14, 2005

ALS ENVIRONMENTAL
per:

Lz —Earr—

Heather A. Ross-Easton, B.Sc. - Project Chemist
Leanne Harris, B.Sc. - Project Chemist

ALS CANADA LTD.
1988 Triumph Street, Vancouver, BC Canada V5L 1KS

Phone: 604-253-4188 Fax: 604-253-6700 Website: www.alsenviro.com
A Campbeli Brothers Limited Company



File No. W6026

2005 Oct 14 ALSID 11

RESULTS OF ANALYSIS
Sulphide
S

Water

CONTROL <0.020
2005 Oct 14 ALSID 1

HP-01 Over S <0.020
2005 Oct 14 ALSID 2

HP-03 Over S <0.020
2005 Oct 14 ALSID 3

HP-04 Over S <0.020
2005 Oct 14 ALSID 4

HP-08 Over S <0.020
2005 Oct 14 ALSID 5

EG-01 OverS <0.020
2005 Oct 14 ALSID 6

GC-01 Over S <0.020
2005 Oct14 ALSID 7

GC-03 Over S <0.020
2005 Oct 14 ALSID 8

EG-03 OverS <0.020
2005 0Oct 14 ALSID 9

EG-04 Over S <0.020
2005 Oct 14 ALSID 10

EG-05 Over S <0.020

Day 0, 10 day Chironomid Tests.
Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.

Page 2 of 7
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File No. W6026

Appendix 1 - QUALITY CONTROL - Replicates ALS
Water EG-03 EG-03
Over S Over S
05-10-14 QC#
469820
Inorganic Parameters
Sulphide S <0.020 <0.020

Day 0, 10 day Chironomid Tests.
Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated.

Page 3 of 7
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File No. W6026
Appendix 1 - QUALITY CONTROL - Spikes

Water
Result Target Units DL ALSQC# Method
Inorganic Parameters
Sulphide S 0.95 1.00 mg/L 0.02 470705 a
Methods:
a = Colourimetry
Page 4 of 7
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File No. W6026
Appendix 1 - QUALITY CONTROL - Blanks

Water
Resuit Target Units DL ALSQC# Method
Inorganic Parameters
Sulphide S <0.02 <0.02 mg/L 0.02 470704 a
Methods:
a = Colourimetry
Page 5 of 7
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File No. W6026
Appendix 2 - DETECTION LIMITS - Water

Detection Limit

Inorganic Parameters
Sulphide S 0.020 mg/L

DLs indicated are the Minimum (Lowest) Reported Detection Limits for this work order.
The DL achieved for any given sample may differ from these values.

Page 6 of 7
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File No. W6026
Appendix 3 - METHODOLOGY

Outlines of the methodologies utilized for the analysis of the samples submitted are as follows

Sulphide in Water

This analysis is carried out using procedures adapted from APHA Method 4500-S2
"Sulphide". Sulphide is determined using the methlyene blue colourimetric method.

Recommended Holding Time:
Sample: 7 days
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Results contained within this certificate relate only to the samples as submitted.

This Certificate Of Analysis shall only be reproduced in full, except with the written
approval of ALS Environmental.

End of Report

Page 7 of 7
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CERTIFICATE OF ANALYSIS

Date: October 24, 2005

ALS File No. W6027

Report On: 05-1424-014 Water Analysis
Report To: EVS-Golder Associates Ltd.

195 Pemberton Ave
North Vancouver, BC

V7P 2R4
Attention: Ms. Ann-Marie Norris
Received: October 14, 2005

ALS ENVIRONMENTAL
per:

ez —~Eoi—

Heather A. Ross-Easton, B.Sc. - Project Chemist
Leanne Harris, B.Sc. - Project Chemist

ALS CANADA LTD.
1988 Triumph Street, Vancouver, BC Canada V5L 1K5
Phone: 604-253-4188 Fax: 604-253-6700 Website: www.alsenviro.com
A Campbeli Brothers Limited Company



File No. W6027

RESULTS OF ANALYSIS

Ammonia Nitr

ALS

ogen
N

Water

EG-04 Over N <0.020
2005 Oct 14 ALSID 1

CONTROL Over N <0.020
2005 Oct 14 ALSID 2

HP-01 Over N 1.29
2005 Oct 14 ALSID 3

HP-03 Over N 0.705
2005 Oct 14 ALSID 4

HP-04 Over N 1.04
20050ct 14 ALSID 5

HP-08 Over N 1.72
2005 0Oct 14 ALSID 6

EG-01 OverN 2.09
2005 Oct 14 ALSID 7

GC-01 Over N 2.04
2005 Oct 14 ALSID 8

GC-03 OverN 1.35
2005 Oct 14 ALSID 9

EG-03 OverN 0.560
2005 Oct 14 ALSID 10

EG-05 OverN 0.106

2005 Oct 14 ALSID 11

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.

These samples were identified as Day 0, 10 day Chironimid.

Page 2 of 7
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File No. W6027
Appendix 1 - QUALITY CONTROL - Replicates

Water EG-03 EG-03
Over N Over N
05-10-14 QC#
469831
Nutrients
Ammonia Nitrogen N 0.560 0.606

Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
These samples were identified as Day 0, 10 day Chironimid.
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File No. W6027

Appendix 1 - QUALITY CONTROL - Reference Materials

Water

Result Target

DL ALSQC#

SPEX Nutrients, 17-3N

Nutrients

Ammonia Nitrogen
Ammonia Nitrogen
Ammonia Nitrogen

Methods:

ZZ22Z

Method
0.02 470545 a
0.02 470546 a
0.02 470746 a

a = Electrode

6.00 6.29
6.07 6.29
5.96 6.29

Page 4 of 7
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File No. W6027

Appendix 1 - QUALITY CONTROL - Blanks

Water
Result Target Units DL ALSQC# Method
Nutrients
Ammonia Nitrogen N <0.02 <0.02 mg/L 0.02 470543 a
Ammonia Nitrogen N <0.02 <0.02 mg/L 0.02 470544 a
Ammonia Nitrogen N <0.02 <0.02 mg/L 0.02 470745 a
Methods:
a = Electrode
Page 5 of 7
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File No. W6027 \
Appendix 2 - DETECTION LIMITS - Water ALS

Detection Limit

Nutrients
Ammonia Nitrogen N 0.020 mg/L

DLs indicated are the Minimum (Lowest) Reported Detection Limits for this work order.
The DL achieved for any given sample may differ from these values.

Page 6 of 7

A Camphell Brothers Limited Company



File No. W6027 »
Appendix 3 - METHODOLOGY ALS

Outlines of the methodologies utilized for the analysis of the samples submitted are as follows

Ammonia in Water by Selective lon Electrode

This analysis is carried out, on sulphuric acid preserved samples, using procedures adapted
from APHA Method 4500-NH3 "Nitrogen (Ammonia)". Ammonia is determined using an
ammonia selective electrode.
Recommended Holding Time:
Sample: 28 days
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Results contained within this certificate relate only to the samples as submitted.

This Certificate Of Analysis shall only be reproduced in full, except with the written
approval of ALS Environmental.

End of Report

Page 7 of 7
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ALS Environmental

CERTIFICATE OF ANALYSIS

Date: November 4, 2005

ALS File No. W6546

Report On: 05-1424-014 Water Analysis
Report To: EVS-Golder Associates Ltd.

195 Pemberton Ave
North Vancouver, BC

V7P 2R4
Attention: Ms. Ann-Marie Norris
Received: October 26, 2005

ALS ENVIRONMENTAL

Leanne Harris, B.Sc. - Project Chemist
Heather A. Ross-Easton, B.Sc. - Project Chemist

ALS CANADA LTD.
1988 Triumph Street, Vancouver, BC Canada V5L 1KS
Phone; 604-253-4188 Fax: 604-253-6700 Website: www.alsenviro.com A Campbell Brothers Limited Company



File No. W6546
REMARKS

Please note that the detection limit for Sulphide has been increased for
some of the samples reported in the following data tables due to sample
matrix interferences.

Page 2 of 8
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File No. W6546
RESULTS OF ANALYSIS

Ammonia Nitr Sulphide
ogen S
N

Water

CONTROL -Int 1.49 <0.040
2005 0ct24 ALSID 1

GCO01  -Int 5.46 <0.040
2005 Oct 24 ALSID 2

GCO03  -Int 4.80 <0.20
2005 0Oct24 ALSID 3

HPO1 -Int 2.50 <0.10
2005 Oct24 ALSID 4

HP03 -Int 2.44 <0.20
2005 Oct 24 ALSID 5

HP04 -int 2.05 <0.40
2005 Oct24 ALSID 6

HPO8  -Int 419 <0.10
2005 0ct24 ALSID7

EGO1 -Int 452 <0.40
2005 Oct 24 ALSID 8

EGO03 -Int 6.44 <0.40
2005 0Oct24 ALSID 9

EG04 -Int 0.72 <0.040
2005 Oct 24 ALSID 10

EGO5 -Int 0.66 0.048

2005 0Oct 24 ALSID 11

Remarks regarding the analyses appear at the beginning of this report.
These samples are identified as Day 10, 10 day Chironamids.

Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated.
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File No. W6546
Appendix 1 - QUALITY CONTROL - Reference Materials

Water

Result Target Units DL ALSQC# Method
SPEX Nutrients, 17-3N
Nutrients
Ammonia Nitrogen N 6.97 6.29 mg/L 0.02 473184 a
Methods:
a = Electrode
Page 4 of 8
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File No. W6546
Appendix 1 - QUALITY CONTROL - Spikes

Water
Resuit Target Units DL ALSQC# Method
Inorganic Parameters
Sulphide S 0.95 1.00 mg/L 0.02 472152 a
Methods:
a = Colourimetry
Page 5 of 8
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File No. W6546
Appendix 1 - QUALITY CONTROL - Blanks

Water

Result Target Units DL ALSQC# Method

Nutrients
Ammonia Nitrogen N <0.02 <0.02 mg/L 0.02 473183 a

Inorganic Parameters
Sulphide S <0.02 <0.02 mg/L 0.02 472153 b

Methods:
a = Electrode
b = Colourimetry

Page 6 of 8
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File No. W6546
Appendix 2 - DETECTION LIMITS - Water

Detection Limit

Nutrients

Ammonia Nitrogen N 0.20 mg/L
Inorganic Parameters

Sulphide S 0.040 mg/L

DLs indicated are the Minimum (Lowest) Reported Detection Limits for this work order.
The DL achieved for any given sample may differ from these values.
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File No. W6546
Appendix 3 - METHODOLOGY

Outlines of the methodologies utilized for the analysis of the samples submitted are as follows

Ammonia in Water by Selective lon Electrode
This analysis is carried out, on sulphuric acid preserved samples, using procedures adapted
from APHA Method 4500-NH3 "Nitrogen (Ammonia)". Ammonia is determined using an
ammonia selective electrode.
Recommended Holding Time:
Sample: 28 days
Reference: APHA
Laboratory Location: ALS Environmental, Vancouver

Sulphide in Water

This analysis is carried out using procedures adapted from APHA Method 4500-S2
"Sulphide". Sulphide is determined using the methlyene blue colourimetric method.

Recommended Holding Time:
Sample: 7 days
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Results contained within this certificate relate only to the samples as submitted.

This Certificate Of Analysis shall only be reproduced in full, except with the written
approval of ALS Environmental.

End of Report
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File No. W6417
RESULTS OF ANALYSIS ALS

Ammonia Nitr Sulphide
ogen S
N

Water

CONTROL OVER N 1.18 -
2005 O0ct 24 ALSID 1

HP-01 OVERN 1.46 -
2005 0ct24 ALSID 2

HP-03 OVERN 1.20 -
2005 0ct24 ALSID 3

HP-04 OVERN 1.56 -
2005 Oct24 ALSID 4

HP-08 OVER N 1.66 -
2005 Oct24 ALSID 5

GC-01 OVERN 2.25 -
2005 Oct24 ALSID 6

GC-03 OVERN 1.48 -
2005 0Oct24 ALSID7

EG-01 OVERN 2.18 -
2005 Oct 24 ALSID 8

EG-03 OVERN 1.45 -
2005 0ct24 ALSID 9

EG-04 OVERN 0.700 -
2005 Oct 24 ALSID 10

EG-05 OVERN 1.35 -
2005 Oct24 ALS ID 11

CONTROL OVER S - <0.020
2005 Oct 24 ALSID 12

HP-01 OVER S - <0.020
2005 Oct 24 ALS ID 13

HP-03 OVER S - 0.025
2005 Oct 24 ALS ID 14

HP-04 OVER S - <0.020
20050ct 24 ALSID 15

HP-08 OVER S - <0.020
2005 Oct24 ALSID 16

GC-01 OVERS - <0.020
2005 Oct 24 ALSID 17

GC-03 OVER S - <0.020
2005 0ct 24 ALSID 18

EG-01 OVERS - 0.025
2005 Oct 24 ALS ID 19

EG-03 OVER S - <0.020
2005 Oct 24 ALS ID 20

These samples are identified as Day 10, 10 day Chironomid.
Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
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File No. W6417

RESULTS OF ANALYSIS ALS
Sulphide
S
Water
EG-04 OVER S <0.020
2005 Oct 24 ALS ID 21
EG-05 OVER S <0.020

2005 Oct 24 ALS ID 22

These samples are identified as Day 10, 10 day Chironomid.
Results are expressed as milligrams per litre except where noted.
< = Less than the detection limit indicated.
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File No. W6417

Appendix 1 - QUALITY CONTROL - Replicates

Water HP-08 HP-08 HP-03 HP-03
OVER N OVER N OVER S OVER S
05-10-24 QC# 05-10-24 QC#
471201 471202
Nutrients
Ammonia Nitrogen N 1.66 1.59 - -
Inorganic Parameters
- 0.025 <0.020

Sulphide S

These samples are identified as Day 10, 10 day Chironomid.
Results are expressed as milligrams per litre except where noted.

< = Less than the detection limit indicated.
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File No. W6417
Appendix 1 - QUALITY CONTROL - Reference Materials

ALS
Water
Resuit Target Units DL ALSQC# Method

SPEX Nutrients, 17-3N

Nutrients

Ammonia Nitrogen N 6.20 6.29 mg/L 0.02 473752 a

Ammonia Nitrogen N 6.84 6.29 mg/L 0.02 473753 a
Methods:
a = Electrode
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File No. W6417
Appendix 1 - QUALITY CONTROL - Spikes ALS

Water

Result Target Units DL ALSQC# Method

Inorganic Parameters
Sulphide S 0.95 1.00 mg/L 0.02 472152 a
Methods:
a = Colourimetry
Page 6 of 9
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File No. W6417

Appendix 1 - QUALITY CONTROL - Blanks
Water

Result Target Units DL ALSQC# Method
Nutrients
Ammonia Nitrogen <0.02 <0.02 mg/L 0.02 473750 a
Ammonia Nitrogen <0.02 <0.02 mg/L 0.02 473751 a
Inorganic Parameters
Sulphide S <0.02 <0.02 mg/L 0.02 472153 b
Methods:
a = Electrode
b = Colourimetry
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File No. W6417
Appendix 2 - DETECTION LIMITS - Water ALS

Detection Limit

Nutrients
Ammonia Nitrogen N 0.020 mg/L

Inorganic Parameters
Sulphide S 0.020 mg/L

DLs indicated are the Minimum (Lowest) Reported Detection Limits for this work order.
The DL achieved for any given sample may differ from these values.
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File No. W6417
Appendix 3 - METHODOLOGY ALS

Outlines of the methodologies utilized for the analysis of the samples submitted are as follows

Ammonia in Water by Selective lon Electrode

This analysis is carried out, on sulphuric acid preserved samples, using procedures adapted
from APHA Method 4500-NH3 "Nitrogen (Ammonia)". Ammonia is determined using an
ammonia selective electrode.

Recommended Holding Time:
Sample: 28 days
Reference: APHA
Laboratory Location: ALS Environmental, Vancouver

Sulphide in Water

This analysis is carried out using procedures adapted from APHA Method 4500-S2
"Sulphide". Sulphide is determined using the methlyene blue colourimetric method.

Recommended Holding Time:
Sample: 7 days
Reference: APHA

Laboratory Location: ALS Environmental, Vancouver

Results contained within this certificate relate only to the samples as submitted.

This Certificate Of Analysis shall only be reproduced in full, except with the written
approval of ALS Environmental.

End of Report
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