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Section 1: Introduction and Background

Kennedy/Jenks Consultants prepared this Level Il baseline ecological risk assessment (ERA)
report on behalf of the Astoria Area-Wide Potentially Responsible Party (PRP) Group for the
Astoria Area-Wide Petroleum Site (Site) located in Astoria, Oregon. The purpose of the ERA is
to evaluate the potential for adverse impacts to the environment attributable to exposure to Site-
related petroleum constituents. Per the Kennedy/Jenks (2005) work plan, the assessment
endpoints evaluated in this ERA included the following:

e Protection of resident pelagic organisms (e.g., sculpin, stickleback, perch) from reproductive
impairment caused by Site constituents

e Protection of the benthic invertebrate community from reproductive impairment caused by
Site constituents.

Kennedy/Jenks conducted the Level Il ERA in accordance with the Oregon Department of
Environmental Quality (DEQ) approved 22 September 2005 ERA work plan (Kennedy/Jenks
2005). The results of this risk assessment will be used by the PRP Group to assist in the
selection and design of a final remedy for this Site, as applicable.

The Level IIl ERA was completed as part of the remedial investigation/feasibility study (RI/FS)
being performed pursuant to a Unilateral Order issued in December 2001 by the DEQ
(No. ECSR-NWR-01-11).

1.1 Site Location and Study Area

The Site is located in the SW quarter of Section 7, Township 8 North, Range 9 West; the

SE quarter of Section 12, Township 8 North, Range 10 West; and the NE quarter of Section 13,
Township 8 North, Range 10 West of the Willamette Meridian. The Site location, relative to
surrounding physical features, is shown on Figure 1.

Per DEQ ERA guidance, a Level | ERA was completed in August 2004 (Hart Crowser 2004a).
The study area for the Level | ERA was previously described as bounded on the north by Slip 2
(approximately 600 feet from the shore toward the Columbia River), on the east by Portway
Street, on the south by West Marine Drive, and on the west by the western property boundary of
the former McCall Oil Bulk Plant (Chevron) property. The ERA study area encompasses a
portion of the Columbia River within Slip 2 at the Port of Astoria, as well as the upland area as
bounded above. The ongoing interim remedial action measure (IRAM) consists of a floating
boom and free product absorbent system to contain petroleum hydrocarbons presently seeping
into the Columbia River from the filled shoreline at the head of Slip 2. Further upland
investigations are also underway to address the source(s) of the seep.

On 20 August 2004, DEQ issued its finding in agreement with the Level | ERA that no
ecologically important species and/or habitats were present in the upland portion of the Site but
was not prepared to “discount the near-water and in-water portions of the site as ‘low quality
habitat” (DEQ 2004). Also, a preliminary Level Il screening of sediment samples collected from
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the southeast corner of Slip 2 was conducted in November 2003 (EnviroLogic Resources 2003).
The Level Il screening identified several polynuclear aromatic hydrocarbons (PAHSs) that
exceeded their respective DEQ marine sediment screening level values (SLVSs).

This Level Il ERA addresses only the in-water portion of the Site within the southern half of
Slip 2 —in particular, the area within and outside of the boom in the southeast corner of the
Slip 2.

1.2 Ecological Setting

The Site is located on the Lower Columbia River estuary. Tides at the mouth of the Columbia
River exhibit the diurnal inequality that is typical along the Pacific Coast. Average diurnal range
of tides is approximately 8.6 feet, with the extreme tidal variation as high as 12 feet (Percy et al.
1974). In the Columbia River, tidal impacts in water level have been observed as far upstream
as Bonneville Dam (river mile [RM] 146) during low flow, reversal of river flow has been
measured as far upstream as Oak Point (RM 53), and intrusion of salt water is typically to
Harrington Point (RM 23) (LCFRB 2004).

The Lower Columbia River estuary experiences a turbidity maximum, which is an area within
which concentrations of suspended sediment are substantially higher than either downstream
toward the mouth of the estuary or upstream in the river. This is the result of a net circulation
pattern in which dense saline water flows landward in the bottom layers and less dense fresher
water flows seaward in the surface layers (Percy et al. 1974). The lowest river flows generally
occur during September and October, when rainfall and snowmelt runoff are low. The highest
flows occur from April to June, resulting from snowmelt runoff. High flows also occur between
November and March, caused by heavy winter precipitation. The discharge at the mouth of the
river ranges from 100,000 to 500,000 cubic feet per second (cfs), with an average of about
260,000 cfs (LCFRB 2004).

The Port of Astoria is a developed area encompassing the northwest corner of downtown
Astoria. Slip 2 (Figure 1) is located south of the Columbia River and is armored with riprap,
wooden bulkheads, and sheetpiling around the pier faces. Dock ruins and historic wooden
pilings were observed in the water just offshore of the piers. An Oregon Responder Barge and
associated tug are moored on the east side of Slip 2. In the mid-1980s, there was a fire on Pier
2 adjacent to the hydrocarbon seep. The fire damage is still evident from numerous burned or
charred pilings and timbers. The slips at the Port of Astoria are dredged on an annual basis,
which causes annual disturbance of the benthic community that may be present in the slip. A
mudflat in the southwest corner of Slip 2 is exposed during low tide (Figure 2), with cattails and
rushes the emergent vegetation growing out of the mudflat. This area in the southwest corner of
Slip 2 was actively dredged until relatively recently, when the area came to be used for
transshipment of dredged spoils in preparation for discharge to the flow lane (Hart Crowser
2004b). The area within the current containment boom in Slip 2 is also exposed as a mudflat
under low tide conditions. In general, Slip 2 provides poor quality habitat for aquatic and benthic
organisms and does not resemble the “natural” habitat found at a relatively undisturbed
reference site (Hart Crowser 2004b).
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Section 2: Sediment and Surface Water Investigation

Kennedy/Jenks Consultants conducted a surface sediment and surface water investigation at
the Site on 26 January 2006. Divers from Northwest Underwater Construction (NWUC) of
Vancouver, Washington, collected sediment samples and provided the sampling vessel for the
investigation. Kennedy/Jenks personnel collected mid-water column samples from the NWUC
sampling vessel. Station positioning, sampling methods, sample handling and custody,
decontamination procedures, laboratory chemical and biological analyses, and field
documentation were performed in a manner consistent with the Kennedy/Jenks (2005) ERA
work plan. Any deviations from the DEQ-approved work plan are noted below. Photographs
were taken to document site conditions and are presented in Appendix A. Field log data sheets
were completed to describe each sediment sample and are presented in Appendix B.

2.1 Station Location

Kennedy/Jenks personnel used a handheld global positioning system (GPS) Garmin GPSMAP
76S with a stated accuracy of £ 3 meters to obtain latitude/longitude coordinates for the seven
sediment sampling stations (five Site and two reference) and five surface water sampling
stations outlined in the Kennedy/Jenks (2005) work plan. Surface water samples SW-100,
SW-101, SW-102, and SW-104 were collected from co-located stations with sediment samples
SD-100, SD-101, SD-102, and SD-104, per the work plan (Figure 2). Table 1 summarizes the
sampling station coordinates, approximate depth to mudline, approximate tidal height, and
corrected depth to mudline (tide corrected to Columbia River Datum [CRD]).

2.2 Sampling Methods and Documentation

2.2.1 Surface Water Sampling

At each surface water sampling station, an approximate depth sounding was first obtained with
a graduated lead line. One change from the ERA work plan was the use of a surface-deployed
water column sampler, as opposed to the proposed diver collection method of water samples.
Furthermore, the water column samples were collected at each co-located station prior to
collection of surface sediment samples. These procedures ensured minimal disturbance of the
sediment bottom and undesirable turbidity in the water column samples that could potentially
bias chemical analyses.

Kennedy/Jenks staff deployed a 2.2-liter capacity Van Dorn horizontal water sampler to the
midpoint of the water column. A weighted messenger was released to trigger water sample
capture at the appropriate depth. Upon retrieval of the sampler, surface water samples were
placed directly into precleaned laboratory containers, labeled, and placed into coolers with ice
for transportation to Columbia Analytical Services (CAS), Kelso, Washington. Chain-of-custody
procedures were followed as stated in the work plan during the course of sampling and analysis.
The Van Dorn sampler was decontaminated in between stations by thoroughly scrubbing the
unit with a soap and water solution, followed by a distilled water rinse.
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2.2.2 Sediment Sampling

Upon arriving at the sediment sampling station (or following the collection of surface water
samples at co-located stations), a NWUC diver was deployed. The diver descended to the
mudline and noted any visual observations. The diver collected the upper 10 cm of sediment
from below the mudline using a handheld core tube. Both ends of the tube were then capped to
prevent loss of material. Upon returning to the surface, the sediment was emptied into a
stainless steel container. Multiple cores were collected at each sampling station to obtain the
required sediment volumes for both chemical and biological testing.

At each sampling station, the collected sediment was thoroughly homogenized by hand using a
stainless steel spoon. Samples were placed into precleaned laboratory containers, labeled, and
placed into coolers with ice for transportation to CAS. Chain-of-custody procedures were
followed as stated in the work plan during the course of sampling and analysis.
Decontamination of core tubes, stainless steel spoons, and the stainless steel container was
accomplished in between stations by thoroughly scrubbing the equipment with a soap and water
solution, followed by a distilled water rinse.

Petroleum odors were noted during the collection of several of the surface sediment samples.
These samples were located in the southeast corner of Slip 2, and consisted of samples
SD-100, SD-101, SD-102, and SD-103 (Figure 2).
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Section 3: Physical and Chemical Results

3.1 Surface Water Chemical Analytical Results

Surface water chemical analytical results are presented on Table 2 and compared to EPA
ambient water quality criteria (AWQC) final chronic values (FCVSs) for chronic toxicity of
individual PAHSs in water exposures (EPA 2003). Because no AWQC are available for benzene,
toluene, ethylbenzene, and xylene (BTEX), surface water concentrations for these chemicals
were compared to DEQ aquatic SLVs (Table 4). The objective of the surface water sampling
and evaluation program was to evaluate whether petroleum constituents in the seep or sheen
observed in Slip 2 may pose an ecological risk to pelagic (water column) aquatic receptors. No
exceedances of any FCVs or SLVs were observed for all surface water samples analyzed.
Therefore, chemical constituents in the water column at the Site pose no risk to aquatic
ecological receptors.

3.2 Sediment Physical Characteristics

All seven surface sediment samples were analyzed for the full list of Washington State
Sediment Management Standards (SMS) chemicals and six conventional parameters. Sediment
grain size, total organic carbon (TOC), total solids, total volatile solids (TVS), ammonia, and
total sulfides are summarized on Table 3. A summary of the laboratory chemical analytical
results compared to DEQ (2001) marine/estuarine sediment SLVs is presented on Table 4. The
complete laboratory analytical report is included as Appendix C.

Sediment samples collected at the site were predominantly silt and clay grain sizes (Table 2).
All sediment samples, including the two reference samples, contained at least 68 percent fine
grained particles, with the exception of SD-102 (50.5 percent silt/clay). Levels of TOC and TVS
were highest in SD-102. Ammonia as nitrogen, total solids, and total sulfide were lowest in
SD-102. No other anomalies were observed in the sediment physical data.

3.3 Sediment Chemical Analytical Results

Sediment chemical analytical results are summarized on Table 4. Several sediment samples
contained levels of multiple analytes exceeding DEQ marine/estuarine sediment SLVs. All
samples collected had exceedances of SLVs for copper, likely due to high naturally occurring
background concentrations in sediments. Reference samples REF-EBB and REF-YB and test
sample SD-104 had slight exceedances of the DEQ SLV for mercury, with enrichment ratios
less than two. Enrichment ratio is calculated by dividing the chemical concentration by the
appropriate SLV for that chemical. Samples SD-101 and SD-102 had exceedances of the DEQ
SLV for zinc.

Concentrations of specific petroleum constituents in samples SD-100, SD-101, and SD-102
were sufficiently high to warrant dilution by CAS prior to analysis; these analytes are flagged
with a “D” and the dilution factor stated in the footnotes (Table 4). Exceedances of DEQ SLVs
for the light PAHs (LPAHS) naphthalene, 2-methylnaphthalene, acenaphthene, acenaphthylene,
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fluorene, phenanthrene, and anthracene were observed in samples SD-101, SD-102 and SD-
103. Exceedances of DEQ SLVs for the heavy PAHs (HPAHS) fluoranthene, pyrene,
benz(a)anthracene, chrysene, benzo(a)pyrene, and dibenz(a,h)anthracene were observed in
samples SD-100, SD-101, SD-102, and SD-103. Exceedances of DEQ SLVs for total LPAHs
and total PAHs were also observed in samples SD-101, SD-102, and SD-103. Exceedance of
the DEQ SLV for total HPAHs was observed in samples SD-100, SD-101, SD-102, and SD-103.

Concentrations of total polychlorinated biphenyls (PCBs) (the sum of the detected Aroclors
1248, 1254, 1260) in samples SD-100, SD-101, and SD-102 also exceeded the DEQ
marine/estuarine sediment SLV.

The reporting limits for several analytes were elevated in samples SD-100, SD-101, and
SD-102. The sample extracts were diluted by a factor of 100 prior to analysis because of
relatively high levels of target (i.e., petroleum) analyte concentrations. Because of the dilution in
samples SD-100, SD-101, and SD-102, the reporting limits for 13 compounds exceeded their
respective SLVs despite yielding non-detect results: acenaphthylene; acenaphthene; fluorene;
anthracene, hexachlorobenzene; dimethyl phthalate; diethyl phthalate; di-n-butyl phthalate;
dibenzofuran; hexachlorobutadiene; N-nitroso-diphenylamine; pentachlorophenol; benzoic acid.
These are false exceedances of the SLVs based on the high levels of specific petroleum
constituents identified on Table 4.
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Section 4: Biological Testing

As part of the Level Il baseline ERA, bioassay testing was completed on the five surface
sediment samples from Slip 2 and both reference surface sediment samples. Northwestern
Aquatic Sciences (NAS) of Newport, Oregon conducted the sediment bioassay tests. The suite
of proposed marine/estuarine biological tests, selected according to the Dredged Material
Evaluation Framework (DMEF) (Corps et al. 1998) for the Lower Columbia River Management
Area (LCRMA), was as follows:

e Acute 10-day Eohaustorius estuarius amphipod mortality test
e Chronic 20-day juvenile Neanthes arenaceodentata polychaete survival/growth test

e Acute 48-hour larval Mytilus galloprovincialis bivalve mortality/abnormality test.

4.1 Bioassay Reference Selection

Reference sediment samples were collected from two areas along the Lower Columbia River for
use in the bioassay testing program. One reference sample was collected from inside the
breakwater structure at the Port of Astoria’s East Boat Basin (REF-EBB). The other reference
sample was collected along the southwest shore of Youngs Bay, just south of the entrance to
the Skipanon Waterway (REF-YB).

REF-EBB more closely matched the test sediments in terms of physical sediment
characteristics, such as grain size. Based on physical and chemical analytical results, REF-EBB
was selected as the reference sediment sample for use in bioassay testing. Selection of this
reference sample was conducted in coordination with the PRP Group and based on our 2 June
2006 meeting with DEQ (Kennedy/Jenks Consultants 2006a).

4.2 Bioassay Results

The results of the three marine/estuarine bioassay tests are summarized on Tables 5 through 7
and discussed in the following sections. The complete laboratory bioassay reports are
presented in Appendix D.

4.2.1 Amphipod Mortality Test

The performance criterion for the selected reference sample REF-EBB was not met for
mortality, according to the guidance in the LCRMA DMEF. Mean mortality in REF-EBB
exceeded mean mortality in the negative control sample plus 20 percent (Corps et al. 1998). As
discussed during our 2 June 2006 meeting with DEQ, the use of REF-EBB was agreed upon as
an appropriate reference sediment for test comparison, based upon similar grain size
characteristics and very low levels of non-target contamination.

The results of the acute 10-day amphipod mortality test are summarized on Table 5. Test
samples SD-100, SD-101, and SD-102 resulted in 100 percent amphipod mortality, and test
sample SD-103 yielded 61 percent mortality (Table 5). Of the three marine/estuarine tests run at
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the Site, the greatest amphipod mortality occurred in sediment samples that contained the
highest PAH concentrations. These were located in the southeast corner of Slip 2. Levels of
PAHSs decreased rapidly moving out beyond the containment boom, particularly at sample SD-
103 and beyond to the northwest. The results of the other two tests are further discussed below.

Samples SD-100, SD-101, SD-102, and SD-103 resulted in “one-hit” failures compared to REF-
EBB, based on the LCRMA DMEF (Corps et al. 1998). When any one biological test shows a
marked test sediment response relative to the negative control and reference sediment which
exceeds the bioassay-specific response guidelines, and which is “statistically different” from the
reference, the dredged material management unit is judged to be unsuitable for aquatic disposal
and is deemed a “one-hit” failure per the LCRMA DMEF (Corps et al. 1998). Sample SD-104
passed the amphipod mortality bioassay when compared to REF-EBB (Table 5).

The low interstitial salinity (i.e., 1 to 7 parts per thousand [ppt]) found in the sampled Site and
reference sediments may have caused initial environmental stress to the marine test organisms
unrelated to chemical toxicity, even though interstitial salinity by the end of the test was within
the typical range (i.e., 25 to 29 ppt) (Table 5). This low interstitial salinity range in the bulk
sediment may partially explain the poor performance criteria for organisms in the relatively clean
reference sediment. In fact, neither reference sediment REF-EBB nor REF-YB met the
performance criterion for the amphipod bioassay.

4.2.2 Polychaete Survival/Growth Test

The results of the chronic 20-day polychaete survival and growth test are summarized on

Table 6. None of the test samples showed significantly decreased individual survival or growth
rate compared with reference sediment REF-EBB. Therefore, all test samples passed the “one-
hit” criterion for mean survival and growth. The performance criterion was not met for
survival/growth for the selected reference sample REF-EBB, i.e., the mean growth rate for REF-
EBB was less than 80 percent of the negative control mean growth rate. However, DEQ agreed
to use REF-EBB for statistical comparison purposes within the ERA during our 2 June 2006
meeting.

The results of the polychaete survival and growth test indicate the polychaete was not sensitive
to the PAH constituents found in the test samples. Individual growth rates did not appear to be
negatively impacted by the PAH concentrations whether the samples originated within the
containment boom or were collected further out into Slip 2. Based on the relative insensitivity of
the test, the results of the polychaete bioassay were not useful for the ERA but could be used to
inform risk management decisions for the sediments found within Slip 2 during the FS phase of
the project. The sublethal growth endpoint did not appear to be affected by the petroleum
constituents found within the Slip 2 sediments.

4.2.3 Larval Bivalve Mortality/Abnormality Test

The results of the acute 48-hour larval bivalve mortality and abnormality test are summarized on
Table 7. The normalized combined mortality and abnormality (NCMA) for the five test samples
ranged from 56.4 to 87.3 percent. Reference sample REF-EBB had a NCMA of 61.8 percent. All
test samples passed under the “one-hit” criterion for NCMA. The performance criterion was not
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met for NCMA for the selected reference sample REF-EBB, as the NCMA exceeded the
seawater control plus 35 percent standard.

Results for the larval bivalve mortality and abnormality test were the most inconclusive of the
three bioassays. Both reference samples performed poorly with little explanation for the source
of larval abnormalities. Although initial interstitial salinity in the bulk test and reference
sediments was low, this particular larval test mixes a small aliquot of sediment with typical
salinity seawater and is thoroughly shaken (similar to an elutriate test for potential leaching of
contaminants during dredging) prior to addition of the larvae. Therefore, low salinity cannot
explain the poor NCMA performance of the reference sediments. Furthermore, test sediment
SD-102, which contained the highest levels of PAH constituents of any sample, had the lowest
percentage of NCMA (56.4 percent), i.e., the least amount of larval mortality/abnormality, and
outperformed the “cleaner” reference sample REF-EBB (61.8 percent). Kennedy/Jenks has held
discussions with the U.S. Army Corps of Engineers, DEQ, and NAS regarding performance
issues with the juvenile polychaete and larval bivalve bioassay tests conducted in the Lower
Columbia River estuary and Astoria region (Section 5.1).

Level 11l Ecological Risk Assessment Report, Astoria Area-Wide Petroleum Site Page 4-3

y:\projects\05prj\0592004.00 - envirologic\final level iii era to client\level iii era report v2.doc



Section 5:;: Discussion

This section provides a summary of uncertainty analysis and conclusion. A review of chemical
data quality is provided in Appendix E.

51 Uncertainty Analysis

There are several sources of uncertainty associated with this ERA. The identification of the type
and number of environmental samples, sampling procedures, and sample analysis each contain
components that contribute to uncertainties in the ERA. For example, it is generally not practical
to sample all locations and media at a site. Decisions are made to select a subset of potential
sampling locations and media based upon the anticipated presence of the chemical(s), i.e.,
petroleum constituents. These decisions are made with the use of historical and background
information on the site and potential contaminants’ chemical and physical properties.

Additional uncertainties may arise out of the sampling process and analytical methodologies
used in site characterization. For example, surface sediments were sampled and tested for
chemical constituents as well as biological toxicity because they represent the current exposure
pathway for ecological receptors in Slip 2. The underlying sediments were not tested because of
the lack of an exposure pathway, but the conceptual site model could change with dredging to
accommodate additional vessels or capping to address toxic surface sediments. Additional
sampling and analytical testing may be required during the FS phase of the project, depending
on the recommended remedial alternative.

Personal discussion with Mark Siipola of the Portland District U.S. Army Corps of Engineers
indicated that other dredged material characterization projects recently conducted in the Lower
Columbia River near Astoria also found similar low salinity and similar issues with the
polychaete growth and acute larval bioassays (Kennedy/Jenks Consultants 2006b):

e [East Astoria Boat Basin (Corps 1998) — the reference sediment for the juvenile polychaete
bioassay did not meet performance criteria. All three test sediments for the larval NCMA
bioassay failed the “one-hit” criteria, with only minor PAH exceedences of DMEF screening
levels (SLs) for PAHs in one test sample. A previous exceedence of the SL for DDT
prompted the bioassay testing; however, DDT was not detected at levels of concern in the
bioassay test sediments.

e Skipanon Channel (Corps 2004) results — the reference sediment for the juvenile polychaete
bioassay did not meet performance criteria, and test results were compared to the positive
control. One test sediment for the larval NCMA bioassay failed the “one-hit” criteria, but no
chemical concentrations exceeded their respective SLs in the test sediment. This test result,
combined with the East Boat Basin result above, called the reliability of the larval test into
question for the Astoria area.

A third bioassay site at Unocal Astoria (Environmental Cleanup Site Information [ECSI] File No.
1646) was referenced by DEQ for unexplained issues in the larval test, including poor NCMA
correlation to the total PAH concentration gradient (DEQ 2006).
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The marine/estuarine sediment bioassay protocols developed in Puget Sound may not perform
as well in the Lower Columbia River estuary because of its unique hydrodynamics. The estuary
experiences a large tidal range of up to 12 feet during maximum spring tides, as well as strong
flood and ebb currents. Furthermore, low sediment interstitial salinities have been observed
within the vicinity of the Site that pose unique bioassay testing challenges within the Lower
Columbia River.

52 Conclusion

A Level lll ERA was completed for the inwater portion of the Site, in particular the intertidal area
in the southeast corner of Slip 2. The purpose of the ERA was to evaluate the potential for Site-
related petroleum constituents to cause adverse toxicity to aquatic and benthic ecological
receptors. The assessment endpoints to be protected at the Site included

e Protection of resident pelagic organisms (e.g., sculpin, stickleback, perch) from
reproductive impairment caused by Site constituents

e Protection of the benthic invertebrate community from reproductive impairment caused
by Site constituents.

The results of the ERA clearly indicate that petroleum constituents in the surface waters within
Slip 2 are not causing adverse toxicity to pelagic aquatic ecological receptors, as all water
column sample concentrations were below their respective FCVs or SLVs.

Petroleum constituents within a small area of sediment in the southeast corner of Slip 2,
encompassing the area just outside the containment boom and the shoreline, appears to be
causing mortality and adverse toxicity to benthic organisms. The “one-hit” failures in the
amphipod mortality bioassay indicated unacceptable toxicity in samples SD-100, SD-101,
SD-102, and SD-103. Results of the juvenile polychaete bioassay indicate the concentrations of
petroleum constituents found in Slip 2 sediments are not at sufficient levels to affect the
sublethal or chronic growth endpoint. None of the test organisms failed the juvenile polychaete
survival/growth bioassay test.

The larval bivalve mortality/abnormality bioassay results were the most inconclusive of the three
tests. None of the test organisms failed the bioassay, but the NCMA results did not trend with
the PAH concentrations in sediment. Both the juvenile polychaete and larval bivalve tests had
poor performance issues with the reference sediments. These issues were similarly
encountered at other bioassay testing sites around the Lower Columbia River estuary.

Based on the results of the ERA, the recommendation is to address the inwater sediments just
outside the containment boom to the shoreline during the FS phase of the project. A remedial
alternative that eliminates the source of the petroleum constituents and addresses the benthic
toxicity of the surface sediments is the most desirable. Any additional sediment sampling to
inform remedial decision-making will be conducted during the FS phase.
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Table 1: Sampling Station Coordinates

Approximate Depth Approximate  Approximate Depth

to Mudline Tidal Height to Mudline (ft)

Station ID Latitude Longitude (ft) (ft) (ft)®
SD-100/SW-100 46° 11'13.9"N 123°51'35.9"W 5 7.8 -2.8
SD-101/SW-101 46°11'14.1" N 123°51'35.9" W 2.5 6.8 -4.3
SD-102/SW-102 46° 11'14.4" N 123°51'35.3"W 15 5.6 -4.1
SD-103 46°11'14.1" N 123°51' 36.6" W 6 4.6 1.4
SD-104/SW-104 46° 11'13.6" N 123° 51' 38.8" W 10 3.7 6.3
SW-105 46°11'16.1" N 123°51'41.7" W 22 2.7 19.3
REF-EBB 46° 11'51.5" N 123° 48' 00.0" W 16 0.2 15.8
REF-YB 46° 10'43.6" N 123° 54' 03.0" W 2.5 1.8 0.7

Notes:

(a) Depth to mudline has been tide corrected to Columbia River Datum (CRD).
EBB = East Boat Basin

REF = Reference Sample

SD = Sediment Sample

SW = Surface Water Sample

YB = Youngs Bay
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Table 2: Surface Water Chemical Analytical Results

Approximate

LPAH Compounds (pg/L)

Sample  Sample Water Depth 2-Methyl-

ID Date (f)® Naphthalene naphthalene  Acenaphthylene Acenaphthene Fluorene  Phenanthrene Anthracene
SW-100 1/26/2006 -2.8 0.0082 J 0.0039 J 0.0018 U 0.004 J 0.0034 J 0.0092 J 0.0030 J
SW-101 1/26/2006 -4.3 0.14 0.082 0.0058 J 0.0097 J 0.0076 J 0.012 J 0.0033 J
SW-102  1/26/2006 4.1 0.21 0.14 0.0077 J 0.015J 0.011J 0.015J 0.0050 J
SW-104  1/26/2006 1.4 0.017 J 0.0095 J 0.0018 U 0.0023 J 0.0026 U 0.0048 J 0.0011 U
SW-105 1/26/2006 6.3 0.0080 J 0.0027 J 0.0018 U 0.0027 J 0.0026 U 0.0051J 0.0013 J

EPA FCV or DEQ SLV ® 1935 72.16 306.9 55.85 39.3 19.13 20.73
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Table 2: Surface Water Chemical Analytical Results

Approximate

HPAH Compounds (ug/L)

Sample  Sample Water Depth Benz(a)- Benzo(b)- Benzo(k)- Benzo(a)- Indeno(1,2,3-c,d)-
ID Date ()@ Fluoranthene Pyrene anthracene Chrysene fluoranthene fluoranthene pyrene pyrene
SW-100 1/26/2006 -2.8 0.012J 0.013J 0.0021 U 0.0048 J 0.0032 J 0.0020 J 0.0016 U 0.0021 U
SW-101 1/26/2006 -4.3 0.016 J 0.020 J 0.0021 U 0.0035J 0.0029 J 0.0019 J 0.0017 J 0.0030 J
SW-102  1/26/2006 -4.1 0.022 0.025 0.0021 U 0.0051J 0.0020 J 0.0014 J 0.0016 U 0.0021 U
SW-104 1/26/2006 1.4 0.0038 J 0.0030 J 0.0021 U 0.0013 U 0.0020 U 0.0014 U 0.0016 U 0.0021 U
SW-105  1/26/2006 6.3 0.0049 J 0.0041 J 0.0021 U 0.0016 J 0.0020 U 0.0014 U 0.0016 U 0.0021 U
EPA FCV or DEQ SLV ® 7.109 10.11 2.227 2.042 0.6774 0.6415 0.9573 0.275
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Table 2: Surface Water Chemical Analytical Results

Approximate

HPAH Compounds (pg/L)

Volatile Organic Compounds (ug/L)

Sample  Sample Water Depth Dibenz(a,h)- Benzo(g,h,i)-

ID Date (f)® anthracene perylene Benzene Toluene Ethylbenzene Xylene
SW-100 1/26/2006 -2.8 0.0017 U 0.0037 U 0.14 U 0.12J 0.13 U 0.22 U
SW-101 1/26/2006 -4.3 0.0022 J 0.0037 U 0.61 2.7 0.47J 2.64
SW-102 1/26/2006 -4.1 0.0017 U 0.0037 U 0.89 3.9 0.68 3.7
SW-104 1/26/2006 14 0.0017 U 0.0037 U 0.14 U 0.12J 0.13 U 0.22 U
SW-105 1/26/2006 6.3 0.0017 U 0.0037 U 0.14 U 0.11 U 0.13 U 0.22 U

EPA FCV or DEQ SLV® 0.2825 0.4391 130 9.8 7.3 13

Notes:

(a) Depth to mudline has been tide corrected to Columbia River Datum (CRD).
(b) EPA FCV for chronic toxicity of individual PAHs in water exposures, or DEQ SLV for BTEX for aquatic organisms in surface water.
BTEX = Benzene, toluene, ethylbenzene, and xylene.
DEQ = Oregon Department of Environmental Quality.
EPA = Environmental Protection Agency.
FCV = Final Chronic Value.

HPAH = Heavy polynuclear aromatic hydrocarbon.

J = Detected concentration was below the laboratory method reporting limit and above the method detection limit.

LPAH = Light polynuclear aromatic hydrocarbon.
SLV = Screening Level Value.

SW = Surface water sample.

U = Concentration was below the laboratory method detection limit.
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Table 3: Sediment Physical Characteristics

Approximate Conventional Sediment Parameters Grain Size
Water Sample Total Total Total Percent Percent

Sample Sample Depth Depth  Ammonia  Total Volatile  Organic Carbon  Sulfide Sand/ Silt/

ID Date (ft)® (cm) (mg/kg) Solids (%) Solids (%) (TOC)(%) (mg/kg) Gravel Clay

SD-100 1/26/2006 -2.8 0-10 21.4 46.5 6.48 2.60 1,030 29.1 73.5

SD-101 1/26/2006 -4.3 0-10 69.0 40.9 10.3 4.45 1,540 18.8 82.8

SD-102 1/26/2006 -4.1 0-10 16.6 27.1 29.2 15.6 699 54.8 50.5

SD-103 1/26/2006 14 0-10 66.8 43.7 6.77 2.39 2,340 9.9 87.0

SD-104 1/26/2006 6.3 0-10 47.9 45.1 6.42 2.04 1,620 8.2 94.4

REF-EBB  1/26/2006 15.8 0-10 43.3 49.0 5.46 1.72 1,320 13.7 87.3

REF-YB 1/26/2006 0.7 0-10 40.5 56.5 491 1.36 447 35.0 68.2

Note:
(a) Depth to mudline has been tide corrected to Columbia River Datum (CRD).
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Table 4: Sediment Chemistry and Grain Size Results

Approximate Grain Size Metals
Water Sample Percent (mg/kg)
Sample Sample Depth Depth Sand Percent
ID Date (feet)™ (cm) Gravel  Silt/Clay Arsenic Cadmium Chromium Copper  Lead Mercury Silver Zinc
SD-100 1/26/2006 -2.8 0-10 29.1 73.5 3.34 0.42 13.2 21 14.4 0.073 0.117 72.2
SD-101 1/26/2006 -4.3 0-10 18.8 82.8 6.97 0.498 15 33.6 17.8 0.1 0.122 144
SD-102 1/26/2006 -4.1 0-10 54.8 50.5 8.24 0.472 17.6 55 25.4 0.079 0.098 218
SD-103 1/26/2006 1.4 0-10 9.9 87.0 4.41 0.578 15 31 15 0.095 0.133 81.2
SD-104 1/26/2006 6.3 0-10 8.2 94.4 4.45 0.593 14.9 27.7 13.7 0.12 0.142 78.9
REF-EBB 1/26/2006 15.8 0-10 13.7 87.3 3.22 0.407 11.7 20.9 10.8 0.194 0.121 62.5
REF-YB  1/26/2006 0.7 0-10 35.0 68.2 4.8 0.759 15.7 20.3 19.4 0.178 0.155 85.8
DEQ sLV ® 7 07 52 19 30 0.1 07 124
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Table 4: Sediment Chemistry and Grain Size Results

Approximate

Water

LPAH Compounds

Sample (ug/kg)

Sample Sample Depth Depth 2-Methyl- Total

ID Date (feet)” (cm) Naphthalene naphthalene  Acenaphthylene  Acenaphthene  Fluorene Phenanthrene  Anthracene LPAH
SD-100 1/26/2006 -2.8 0-10 71 26 U 31U 22 U 3.7U 280 U 310 U 310 U
SD-101 1/26/2006 -4.3 0-10 40 20 350 U 250 U 420 U 540 JD 350 U 600 JD
SD-102 1/26/2006 -4.1 0-10 160 60 520 U 370 U 630 U 620 JD 700 JD 1,540 JD
SD-103 1/26/2006 1.4 0-10 7.0 8.3J 15 10 J 45 110 480 675 J
SD-104 1/26/2006 6.3 0-10 29U 2.7 U 32U 23U 38U 8.6 J 32U 8.6 J
REF-EBB 1/26/2006 15.8 0-10 2.7 U 25U 29U 21U 35U 417 29U 417
REF-YB  1/26/2006 0.7 0-10 24 U 22 U 25U 1.8 U 31U 3.7J 25U 3.7J

DEQ SLV ® 35 20 6 7 21 86 47 312

Level Il Ecological Risk Assessment-Astoria Area-Wide Site

Page 2 of 6



Table 4: Sediment Chemistry and Grain Size Results

Approximate

HPAH Compounds

Water Sample (ng/kg)
Sample Sample Depth Depth Benz(a)- Benzo(b)- Benzo(k)- Benzo(a)- Indeno(1,2,3-c,d)-
ID Date (feet) (cm) Fluoranthene  Pyrene anthracene  Chrysene  fluoranthene  fluoranthene pyrene pyrene

SD-100 1/26/2006 -2.8 0-10 650 JD 290 120 210 160 54 76 48
SD-101 1/26/2006 -4.3 0-10 2,000 D 570 240 710 380 120 160 96
SD-102 1/26/2006 -4.1 0-10 4,100 D 1,100 920 2,500 D 1,400 JD 300 450 280
SD-103 1/26/2006 1.4 0-10 250 280 170 320 170 58 58 39
SD-104 1/26/2006 6.3 0-10 20 22 10 J 18 15 581J 11J 8.8J
REF-EBB 1/26/2006 15.8 0-10 12 15 6.6 J 9.3J 11J 52 U 9.3J 7.3J
REF-YB 1/26/2006 0.7 0-10 11 13 58J 8.6 J 10 45 U 9.3J 7.7

DEQ sLv® 113 152 75 107 1,800 1,800 89 600
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Table 4: Sediment Chemistry and Grain Size Results

Approximate

HPAH Compounds

Chlorinated Benzenes

Water Sample (ng/kg) (ng/kg)
Sample Sample Depth Depth Dibenz(a,h)- Benzo(g,h,i)- Total Total 1,2-Dichloro-  1,4-Dichloro- 1,2,4-Trichloro- Hexachloro-
ID Date (feet) (cm) anthracene perylene HPAH PAH benzene benzene benzene benzene
SD-100 1/26/2006 -2.8 0-10 11 44 1,663 JD 1,663 JD 28U 41U 33U 460 U
SD-101 1/26/2006 -4.3 0-10 19 74 4,369 D 4,969 JD 32U 4.7 U 37U 520 U
SD-102 1/26/2006 -4.1 0-10 56 210 11,316 JD 12,856 JD 48 U 71U 56 U 780 U
SD-103 1/26/2006 1.4 0-10 841 32 1,385 J 2,060 J 30U 44U 35U 49U
SD-104 1/26/2006 6.3 0-10 49 U 9.3J 120 J 128.6 J 29U 43 U 34U 4.7 U
REF-EBB  1/26/2006 15.8 0-10 45U 7.81J 78.3J 824 ] 27U 39U 31U 43U
REF-YB  1/26/2006 0.7 0-10 39U 9.3J 74.7 J 78.4 J 24U 34U 27U 3.8 U
DEQ SLV ® 6 670 665 1,684 13 110 5 6
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Table 4: Sediment Chemistry and Grain Size Results

Approximate

Phthalate Esters

Water Sample (ug/kg organic carbon)
Sample Sample Depth Depth Dimethyl Diethyl Di-n-butyl Butyl benzyl Bis(2-ethylhexyl)- Di-n-octyl
ID Date (feet)” (cm)  phthalate phthalate  phthalate phthalate phthalate phthalate
SD-100 1/26/2006 -2.8 0-10 39U 76 U 560 U 33U 140 J 28
SD-101 1/26/2006 -4.3 0-10 450 U 860 U 640 U 50U 120 J 100
SD-102 1/26/2006 -4.1 0-10 670 U 1,300 U 960 U 56 U 160 J 45U
SD-103 1/26/2006 1.4 0-10 42U 81U 6.0 U 35U 18 J 28 U
SD-104  1/26/2006 6.3 0-10 40U 7.8 U 58 U 34U 7.6 J 27U
REF-EBB 1/26/2006 15.8 0-10 37U 72U 54U 31U 6.1J 25U
REF-YB  1/26/2006 0.7 0-10 32U 6.2 U 4.7 U 27U 3.7 22U
DEQ SLV ® 6 6 58 63 1,300 61
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Table 4: Sediment Chemistry and Grain Size Results

Approximate Misc. Extractable Compounds lonizable Organic Compounds
Water Sample (ng/kg) (ng/L) (ng/kg)
Sample Sample Depth Depth Dibenzo- Hexachloro- N-nitroso- Total Porewater 2-Methyl- 4-Methyl- 2,4-Dimethyl- Pentachloro- Benzyl Benzoic
ID Date (feet)” (cm) furan butadiene diphenylamine PCBs® Tri-n-butyltin Phenol phenol  phenol phenol phenol Alcohol  Acid
SD-100 1/26/2006 -2.8 0-10 28U 31U 4.8 U 46 0.065 JD 15J 74U 6.3 U 12 U 1,900 U 80U 210U
SD-101 1/26/2006 -4.3 0-10 320 U 35U 540 U 58 0.081 JD 11J 84U 22 14 U 2,100 U 91U 240U
SD-102 1/26/2006 -4.1 0-10 480 U 52U 820 U 135 0.058 JD 19 J 13 U 25 21U 3,200 U 14U 360U
SD-103 1/26/2006 1.4 0-10 16 33U 51U 1753 0.028 JD 7.0J 7.8 U 8.7J 13 U 20U 85U 220U
SD-104  1/26/2006 6.3 0-10 29U 3.2 U 4.9 U 6.1J 0.013 J 8.6 J 7.6 U 6.5 U 13 U 19 U 83U 220U
REF-EBB  1/26/2006 15.8 0-10 27U 29U 45U 33U 0.013 J 8.0J 70U 6.0U 12 U 18 U 76U 200U
REF-YB  1/26/2006 0.7 0-10 24U 25U 39U 23 J 0.010 J 55J 6.1 U 52U 9.8 U 16 U 66U 170U
DEQ SLV ® 110 1 28 22 0.15 © 130 8 100 18 17 52~57 65

Notes:

Chemical results exceeding sediment benchmarks are shown in bold.

(a) - Depth to mudline has been tide corrected to Columbia River Datum (CRD).
(b) - DEQ SLV for marine/estuarine sediment.

(c) - PSDDA screening level for tri-n-butyltin in sediment.

(d) - Total PCBs are the sum of the detected Aroclor PCBs 1248, 1254, and 1260.
D = PAHSs were diluted by a factor of 100, and tri-n-butyltin was diluted by a factor of 4 to obtain concentration.
J = Estimated concentration was less than the method reporting limit (MRL) and greater than or equal to the method detection limit (MDL).
U = Analyte concentration was not detected at or above the MRL/MDL.

uag/kg = micrograms per kilogram.

cm = centimeter.

DEQ = Oregon Department of Environmental Quality.

EBB = East Boat Basin.

ft = feet.

HPAH = heavy polycyclic aromatic hydrocarbon.

LPAH = light polycyclic aromatic hydrocarbon.

mg/kg = miligrams per kilogram.

PAH = polycyclic aromatic hydrocarbon.

PCB = polychlorinated biphenyl.

PSDDA = Puget Sound Dredge Disposal Analysis.

REF = Reference Sample.

SD = Sediment Sample.

SLV = Screening Level Value.

YB = Youngs Bay.
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Table 5: Summary of Acute 10-Day Amphipod Mortality Bioassay Results

Two-Hit Criteria®

Significantly REF-EBB (significant difference Bulk
Test Mean Different from Reference Mean One-Hit Criteria®  from reference in any Interstitial
Mortality (M;) REF-EBBat  Mortality (Mg) (My - Mg > 30%) two tests) Salinity
Sample (%) a =0.05? (%) M; - Mg (Pass/Fail) (Yes/No) (ppt)
SD-100 100 Yes 23.0 77.0 Fail Yes 15
SD-101 100 Yes 23.0 77.0 Fail Yes 3.0
SD-102 100 Yes 23.0 77.0 Fail No 1.0
SD-103 61.0 Yes 23.0 38.0 Fail Yes 4.5
SD-104 24.0 No 23.0 1.0 Pass No 5.0
REF-EBB 23.0 -- -- -- -- -- 5.0
REF-YB 61.0 -- -- -- -- -- 7.0
Neg. Control 1.0 -- -- -- -- -- --
Notes:
(a) One hit required to fail bioassay.
(b) Two hits required to fail bioassay.
ppt - parts per thousand.
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Table 6: Summary of Chronic 20-Day Juvenile Polychaete Survival and

Growth Bioassay Results

Two-Hit Criteria®

Significantly (significant difference Bulk
Different from REF-EBB One-Hit Criteria®  from reference in any Interstitial
Test Mean REF-EBB at Reference Mean (Gr < Gr x 50%) two tests) Salinity
Sample Growth Rate (G;) a=0.05? Growth Rate (Gg) Gg x 50% (Pass/Fail) (Yes/No) (ppt)
SD-100 0.74 No 0.79 0.395 Pass Yes 15
SD-101 0.79 No 0.79 0.395 Pass Yes 3.0
SD-102 0.83 No 0.79 0.395 Pass No 1.0
SD-103 0.73 No 0.79 0.395 Pass Yes 45
SD-104 0.80 No 0.79 0.395 Pass No 5.0
REF-EBB 0.79 - - - - - 5.0
REF-YB 1.09 - - - - - 7.0
Neg. Control 1.03 -- -- -- -- -- --
Notes:
(a) One hit required to fail bioassay.
(b) Two hits required to fail bioassay.
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Table 7: Summary of Acute 48-Hour Larval Combined Mortality and

Abnormality Bioassay Results

Two-Hit Criteria®

Significantly REF-EBB (significant difference
Test Mean Different from Reference Mean One-Hit Criteria® from reference in any two
NCMA (N;) REF-EBB at NCMA (Ng) (N7 > Ng +30%) tests)
Sample (%) a=0.10? (%) Ng + 30% (Pass/Fail) (Yes/No)
SD-100 80.2 Yes 61.8 91.8 Pass Yes
SD-101 87.3 Yes 61.8 91.8 Pass Yes
SD-102 56.4 No 61.8 91.8 Pass No
SD-103 79.1 Yes 61.8 91.8 Pass Yes
SD-104 77.1 Yes 61.8 91.8 Pass No
REF-EBB 61.8 -- -- -- -- --
REF-YB 52.0 -- -- -- -- --
SW Control 0.0 -- -- -- -- --
Notes:

(a) One hit required to fail bioassay.

(b) Two hits required to fail bioassay.

SW - seawater.

Level Il Ecological Risk Assessment Report-Astoria Area-Wide Petroleum Site
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Appendix A

Photographs



Photo #1: Looking at the Van Dorn sampler post-deployment with water column sample inside.

Photo #2:  Looking at the northwestern outer edge of the containment boom in Slip 2.

q:\projects\05proj\0592004.00_astoria area-wide prp group\09 - era report\appendix a - photo log.doc
1 Astoria Area-Wide Petroleum Site



Photo #3:  Looking toward the eastern corner of Slip 2.

Photo #4: Looking south at the containment boom in Slip 2 toward the Port offices.

q:\projects\05proj\0592004.00_astoria area-wide prp group\09 - era report\appendix a - photo log.doc
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Appendix B

Sediment Sampling Data Sheets



Kennedy/Jenks Consultants

SEDIMENT SAMPLING DATA SHEET

PROJECT NAME:  Aobrna Bk W ike. KIS #  gcq 20 oo

K/ PERSONNEL: 1P x CF DATE: {24 [ol,
SUBCONTRACTOR: \jy)y (- WEATHER: i iny Wwy
SAMPLING METHOD: "Diyey- (pyé-

SAMPLEID: <p) - |00 LATITUDE:

WATER DEPTH: (<! | LONGITUDE:

TIDAL HEIGHT: 7‘%'
CORRECTED DEPTH: ~ — 2.4 !

. SAMPLE OBSERVATIONS
RUN#| TIME ¢ ACCEPT?
i DEPTH {grain size, color, odor, sheen, organisms, shells, debris)
\ o 1 0 grinin Barkid sk, W\ww odor | Lo PY(%{/.’J(‘ wow’[\f’
o ! N - v .
\ 51 ' Mx\sl o BAN L wgdlor W 7

1 + :
D 1

NOTES AND ANALYSES:




Kennedy/Jenks Consultants

SEDIMENT SAMPLING DATA SHEET

PROJECT NAME: P clpyin heed — Wilde KN #E 0549504 00
KIJ PERSONNEL: - > v (R | : _ DATE: \\\% (‘D(ﬂ
SUBCONTRACTOR: \wy (L WEATHER:
SAMPLING METHOD: Dwee oyt
SAMPLE ID: gy _ o\ : o LATITUDE:
WATER DEPTH: .. gl . LONGITUDE:
TIDAL HEIGHT: o {5, ¢ )
CORRECTED DEPTH:  — 4 3
| SAMPLE " OBSERVATIONS
RUN#! TIME _ ACCEPT?
: DEPTH {grain size, color, odor, sheen, organisms, shelis, debris)

o | 3 Uk S pho\em odor (o, wooky deboris

Y

\ {z2e &

i
i

NOTES AND ANALYSES:




Kennedy/Jenks Consultants

SEDIMENT SAMPLING DATA SHEET

PROJECT NAME:  Ndowp  fyea- Wide KN p5h00l e
K/ PERSONNEL: 10 + (g E DATE:
SUBCONTRACTOR:  {ywl L WEATHER:
SAMPLING METHOD: Dwew bt |
SAMPLEID: 4y |02 LATITUDE:

WATER DEPTH: | & | | {LONGITUDE:

TIDALHEIGHT:  n 5 [ |

JCORRECTED DEPTH: A _ U} b

) _ i SAMPLE ‘ OBSERVATIONS
A RUN#| TIME ‘ . ACCEPT?
‘ . DEPTH {grain size, color, odor, sheen, organisms, shells, debris)
e 3 " gf@\&&h\ Soady sk Ye)fm\iw\ oot | s\(&\/\f shagw , \oks Y
' 9] : .
» € woaly debpls (




Kennedy/Jenks Consuitants

SEDIMENT SAMPLING DATA SHEET

PROJECT NAME: A‘S{O i Ava - Wike K/ #: 05_7250@!' 20
Kl PERSONNEL: 7 + £ |PATE: 1 24 /y
SUBCONTRACTOR:  Niylc. WEATHER:
SAMPLING METHOD: Tyis - (G |
SAMPLE ID: <1y —103 LATITUDE:
WATER DEPTH: (,/ LONGITUDE:
TIDAL HEIGHT: A 4,
|cORRECTED DEPTH: o J.y !
e | SAMPLE OBSERVATIONS
RUN#| TIME . | ACCEPT?
: DEPTH | . {grain size, color, odor, sheen, organisms, shells, debris) -
[ | i ﬁm{ gl'H/ J Qf’/h({) o shor | S[U {(\{ SW , e MVI_'S
20 1 [0 . 7

NOTES AND ANALYSES:




Kennedy/Jenks Consultants

SEDIMENT SAMPLING DATA SHEET

PROJECT NAME:  fshnin Ay~ Wifle

Kid# p F4 UL, 1

KA PERSONNEL: 410 CL.

DATE: 1| 24 /4,
v v

SUBCONTRACTOR: ¢y y¢ WEATHER:
SAMPLING METHOD: Vv £at.
SAMPLE ID: &7y — (g% LATITUDE:
WATER DEPTH: (g ' LONGITUDE:
TIDALHEIGHT: A 3 !
CORRECTED DEPTH: o (;.2
. SAMPLE OBSERVATIONS
RUN#| TIME ACCEPT?
|  DEPTH . {grain size, color, odor, sheen, organisms, shells, debris)
| Rawish gy st e adoe) n shes gﬂ;w@\ Wi
. i e L) ;
U |t |0 I y

NOTES AND ANALYSES:




Kennedy/Jenks Consultants -

SEDIMENT SAMPLING DATA SHEET

|ProJECT NAME: Asbo wa Arca—Wide

KN# 05 a1 , o

K/J PERSONNEL: fﬁ)’i_ R,

DATE: {;ga[%

SUBCONTRACTOR: y 1) ( WEATHER:
SAMPLING METHOD: Diye,~ (s ,
SAMPLE ID:. gz ey LATITUDE:
WATER DEPTH: \\,' LONGITUDE:
TIDAL HEIGHT: ~ . 2.}
CORRECTED DEPTH: ~- (5.4 |
| SAMPLE OBSERVATIONS |
|ruN#| TIME | ACCEPT?
: [ DEPTH (grain size, color, odor, sheen, organisms, shells, debris)
k : ‘ Fypwisn Hagk « i e oo [ ho @iMJ/ﬂ i ﬁzﬂé}ﬂﬁ
| \b2o | 0 | i f y

i
l




Kennedy/Jenks Consultants

SEDIMENT SAMPLING DATA SHEET

PROJECT NAME:  elpa At e |KN#E pogrm oo
K/J PERSONNEL: /\’\pb c BEEEE
SUBCONTRACTOR Mw\fc, ,_ ‘ WEATHER:
SAMPLING METHOD: “,)&\ wr (ot

SAMPLE ID: 16( B | LATITUDE:

WATER DEPTH: 9 .S , LONGITUDE:

TIDAL HEIGHT:  ~ |, 4 A

CORRECTED DEPTH: ~[) 7!

| SAMPLE OBSERVATIONS
RUN#| TIME l o ACCEPT?
| DEPTH {grain size, color, odor, sheen, organisms, shells, debris)
. \6 o ; QU %v‘uw‘f\ks\‘\ ﬂWY 'S\ \f Cigﬂ\( Sovad 5}11%{ \\{ “§ ;w ejvgf{m§ .
Vel W sdie, w sheta /
i
an
I3
| i
|
; \

NOTES AND ANAgYéjgéf - | | 5% 9}% ht( i siwd
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Laboratory Chemical Analytical Reports
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Columbia
2655 Park Center Drive, Suite A Simi Valley, California 96065 (805) 526-7161 (805) 526-7270 fax Analytical

Services™

An Employee - Owned Company

February 21, 2006 Service Request No: K0600765

Taku Fuji

Kennedy/Jenks Consultants, Incorporated
200 SW Market St., Suite 500

Portland, OR 97201-5715

RE: Astoria Area-Wide/0592004.00
Dear Taku:

Enclosed are the results of the sample(s) submitted to our laboratory on January 28, 2006. For
your reference, these analyses have been assigned our service request number K0600765.

All analyses were performed according to our laboratory’s quality assurance program. The test
results meet requirements of the NELAC standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) 1s not responsible for use of less than the complete report. Results apply only to the items
submitted to the laboratory for analysis and individual items (samples) analyzed, as listed in the
report.

Please call if you have any questions. My extension is 3376.
Respectfully submitted,

Columbia Analytical Services, Inc,;

. fij’ ,
Gregory Salata, Ph.D.
Project Chemist |
GS/jeb Page 1 ofJ;Ql//i

NELAP Accredited ACIL Seal of Excellence Award &5 100% Recycled



Acronyms

ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS : Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA , U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LUFT Leaking Underground Fuel Tank

M Modified

MCL Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
The analyte was found in the associated method blank at a level that is significant relative to the sample result.
The result is an estimate amount because the value exceeded the instrument calibration range.
The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
The MRL/MDL has been elevated due to a matrix interference.

See case narrative.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.

The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.

The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL has been elevated due to a matrix interference.

See case narrative.

The duplicate analysis not within control limits. See case narrative.
The correlation coefficient for the MSA is less than 0.995.

Organic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
A tentatively identified compound, a suspected aldol-condensation product.
The analyte was found in the associated method blank at a level that is significant relative to the sample result.
The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.
The result is an estimate amount because the value exceeded the instrument calibration range.
The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results (25% for CLP Pesticides).

The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.
The MRL/MDL has been elevated due to a chromatographic interference.

See case narrative.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of

a greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of

a greater amount of heavier molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon
range, but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: Kennedy/Jenks Consultants, Inc. Service Request No.: K0600765
Project: Astoria Area-Wide/592004.00 Date Received: 01/28/06
Sample Matrix:  Water and Soil

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier II data deliverables. When appropriate to
the method, method blank results have been reported with each analytical test. Surrogate recoveries have been reported
for all applicable organic analyses. Additional quality control analyses reported herein include: Laboratory Duplicate
(DUP), Matrix/Duplicate  Matrix Spike (MS/DMS), and Laboratory/Duplicate Laboratory Control Sample
(LCS/DLCS).

Sample Receipt

Seven soil and six water samples were received for analysis at Columbia Analytical Services on 01/28/06. The
samples were received in good condition and consistent with the accompanying chain of custody form. The samples
were stored in a refrigerator at 4°C upon receipt at the laboratory.

General Chemistry Parameters

No anomalies associated with the analysis of these samples were observed.
Total Metals
No anomalies associated with the analysis of these samples were observed.

PCB Aroclors by EPA Method 8082

Sample Confirmation Notes:
JP-The confirmation comparison criteria are not applicable because at least one of the values is below the Method
Reporting Limit (MRL).

The confirmation comparison criteria of 40% difference for Aroclor 1254 was exceeded in a few samples. The
lower of the two values was reported because of an apparent interference on the alternate column that produced the
higher value.

Elevated Method Reporting Limits:

The reporting limit is elevated for several analytes in samples SD-100, SD-101, and SD-102. The chromatogram
indicated the presence of non-target background components. The matrix interference prevented adequate resolution
of the target compounds at the reporting limit. The results are flagged to indicate the matrix interference.

No other anomalies associated with the analysis of these samples were observed.

Organotin Compounds

No anomalies associated with the analysis of these samples were observed.

- 7
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Volatile Organic Compounds by EPA Method 8260B

Lab Control Sample Exceptions:

The advisory criterion was exceeded for the following analyte in Laboratory Control Sample (LCS) KWG0602222-
3: Ethylbenzene. As per the CAS/Kelso Standard Operating Procedure (SOP) for this method, these compounds are
not included in the subset of analyte used to control the analysis. The recovery information reported for these analyte
is for advisory purposes only (i.e. to provide additional detail related to the performance of each individual
compound). No further corrective action was required.

No other anomalies associated with the analysis of these samples were observed.

Semivolatile Organic Compounds by EPA Method 8270C

Initial Calibration (ICAL) Exceptions:

The primary evaluation criterion was exceeded for Benzoic Acid, 2-Nitroaniline, 2,6-Dinitrotoluene, 3-Nitroaniline,
4-Nitrophenol, 2,3,4,6-Tetrachlorophenol, 4-Nitroaniline, and 2,4,6-Tribromophenol in ICAL ID CALS5128. In
accordance with CAS standard operating procedures, the alternative evaluation specified in the EPA method was
performed using the mean Relative Standard Deviation (RSD) of all analytes in the calibration. The result of the
mean RSD calculation was 8.7%. The calibration meets the alternative evaluation criteria. Note that CAS/Kelso
policy does not allow the use of averaging if any analyte in the ICAL exceeds 30% RSD.

Surrogate Exceptions:

The control criteria for the 2,4,6-Tribromophenol surrogate in sample SD-100 are not applicable. The control
criteria for the 2-Fluorobiphenyl, and 2,4,6-Tribromophenol surrogates in samples SD-101 and SD-102 are not
applicable. The analysis of the sample required a dilution, which resulted in a surrogate concentration below the
Method Reporting Limit (MRL). No further corrective action was appropriate.

Lab Control Sample Exceptions:

The advisory criterion was exceeded for Benzoic Acid and Chrysene in Laboratory Control Sample (LCS)
KWG0601824-3. As per the CAS/Kelso Standard Operating Procedure (SOP) for this method, these compounds are
not included in the subset of analytes used to control the analysis. The recovery information reported for these
analytes is for advisory purposes only (i.e. to provide additional detail related to the performance of each individual
compound). No further corrective action was required.

Relative Percent Difference Exceptions:

The Relative Percent Difference (RPD) for Benzoic Acid in the replicate Laboratory Control Sample (LCS) analyses
(KWG0601824-3 and KWG0601824-4) was outside control criteria. The analyte in question was not detected in the
associated field samples. The data quality is not significantly affected. No further corrective action was
appropriate.

Elevated Method Reporting Limits:
Samples SD-100, SD-101, and SD-102 required dilutions due to the presence of elevated levels of target analyte.
The reporting limits are adjusted to reflect the dilution.

No other anomalies associated with the analysis of these samples were observed.

Polvnuclear Aromatic Hydrocarbons by EPA Method 8270C

Sample Notes and Discussion

Insufficient sample volume was received to perform a Matrix Spike/Matrix Spike Duplicate (MS/MSD). A
Laboratory Control Sample/Duplicate Laboratory Control Sample (LCS/DLCS) was analyzed and reported in lieu of
the MS/MSD for these samples.

No other anomalies associated with the analysis of these samples were observed.

Approved by /(é“}/’/f" ﬁ 4 ol Date £~ 7/ /b
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Analytical
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Columbia Analytical Services Inc. PC__ . ’,,’n{f.f
Cooler Receipt and Preservation Form “

f jﬂ"rﬁ f/ﬁ P & B ‘_‘{ ::_
Project/Client A rity /iJf N 5/ f f[/ < - Service Request K06 C/W /,,/;ﬁ (:3
Cooler received on {504 and opened on __~/% /7, by ;/t;{

1. Were custody seals on outside of coolers?

If yes, how many and where?

2. Were custody seals intact?

3. Were signature and date present on the custody seals?

4. Is the shipper’s airbill available and filed? If no, record airbill number:

5. COC# ,
Temperature of cooler(s) upon receipt: (°C) /j’{ (}3 \:JZ (f
Temperature Blank: (°C) :\; . Cf ~/ ’ j’

Were samples hand delivered on the same day as collection?

6. Were custody papers properly filled out (ink, signed, etc.)? :

7. Type of packing material present i ;'f? i £y f . i (/ ;g,jf{°yf_,@

8. Did all bottles arrive in good condition (unbroken)?

9. Were all bottle labels complete (i.e analysis, preservation, etc.)?

10. Did all bottle labels and tags agree with custody papers?

11. Were the correct types of bottles used for the tests indicated?

12.  Were all of the preserved bottles received at the lab with the appropriate pH?

13. Were VOA vials checked for absence of air bubbles, and if present, noted below?

14. Were the 1631 Mercury bottles checked for absence of air bubbles, and if present, noted below?

15. Did the bottles originate from CAS/K or a branch laboratory?

16. Are CWA Microbiology samples received with >1/2 the 24hr. hold time remaining from collection?
17. Was C12/Res negative?

Explain any discrepancies:

RESOLUTION:

Samples that required preservation or received out of temperature:

Rec'd out of
Sample ID Reagent | Volume Lot Number Bottle Type | Temperature | Initials

10



Total Solids

11



Client:
Project:
Sample Matrix:

Prep Method:

Analysis Method:

Test Notes:

Sample Name

SD-100
SD-101
SD-102
SD-103
SD-104
REF-EBB
REF-YB

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Kennedy/Jenks Consultants, Incorporated
Astoria Area-Wide/0592004.00

Soil
Total Solids
NONE
160.3M
Date

Lab Code Collected
K0600765-001 01/26/2006
K0600765-002 01/26/2006
K0600765-003 01/26/2006
K0600765-004 01/26/2006
K0600765-005 01/26/2006
K0600765-006 01/26/2006
K0600765-007 01/26/2006

Printed: 01/31/2006 08:38

u\Stealth\Crystal.rpt\Solids rpt

12

Date
Received

01/28/2006
01/28/2006
01/28/2006
01/28/2006
01/28/2006
01/28/2006
01/28/2006

Service Request:

Date
Analyzed

01/306/2006
01/30/2006
01/30/2006
01/30/2006
01/30/2006
01/30/2006
01/30/2006

Units:
Basis:

Resuit

46.5
409
27.1
43.7
45.1
49.0
56.5

SuperSet Reference:  W0601673

K06

00765

PERCENT

Wet

Page

Result
Notes

1 of

1



Client:

Project:

Sample Matrix: Soil
Prep Method: NONE
Analysis Method: 160.3M
Test Notes:

Sample Name

REF-YB

Printed: 01/31/2006 08:38
u\Stealth\Crystal. rpt\Solids.rpt

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Kennedy/Jenks Consultants, Incorporated
Astoria Area-Wide/0592004.00

Duplicate Sample Summary

Total Solids
Duplicate
Sample Sample
Lab Code Result Result
K0600765-007 56.5 55.4

13

Service Request:
Date Collected:
Date Received:
Date Analyzed:

Units:
Basis:

Relative
Percent

Average Difference

56.0 2

SuperSet Reference:  W0601673

K0600765

01/26/2006
01/28/2006
01/30/2006

PERCENT
Wet

Result
Notes

Page 1 of

1



Client:
Project:
Sample Matrix:

Prep Method:

Analysis Method:

Test Notes:

Sample Name

SD-100
SD-101
SD-102
SD-103
SD-104
REF-EBB
REF-YB

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Kennedy/Jenks Consultants, Incorporated
Astoria Area-Wide/0592004.00

Soil Date Received:
Total Volatile Solids
Method Units:
PSEP Basis:
Dilution Date Date
Lab Code MRL MDL Factor Prepared Analyzed Result
K0600765-001 - - 1 02/03/06 02/01/06 6.48
K0600765-002 - - I 02/03/06 02/01/06 10.3
K0600765-003 - - 1 02/03/06 02/01/06 29.2
K0600765-004 - - I 02/03/06 02/01/06 6.77
K0600765-005 - - 1 02/03/06 02/01/06 6.42
K0600765-006 - - 1 02/03/06 02/01/06 5.46
1

K0600765-007 - -

Service Request:
Date Collected:

02/03/06 02/01/06 4.91

Date: Z /3 /é?ef

1A020597p

K0600765wet.m?2 - Sample 02/03/06

14

K0600765
01/26/06
01/28/06

PERCENT
Dry

Result
Notes

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Kennedy/Jenks Consultants, Incorporated
Project: Astoria Area-Wide/0592004.00
Sample Matrix: Soil

Date Prepared:
Date Analyzed:
Duplicate Summary
Inorganic Parameters
Sample Name:  SD-100 Units:
Lab Code: K0600765-001 DUP Basis:
Test Notes:
Duplicate Relative
Prep Analysis Sample  Sample Percent
Analyte Method Method  MRL  Result Result Average Difference
Total Volatile Solids Method PSEP - 6.48 6.50 6.49 <1
”Mmoi*"{;,//ﬂ rY 2 .st.:MM“ s o y / - 4
Approved By: i [ 7 T m‘% Date: - / e /&’{

Service Request:
Date Collected:
Date Received:

DUPD20557p

K0600765wet.rm2 - DUP 02/03/06

15

K0600765
01/26/06
01/28/06
NA
02/01/06

PERCENT
Dry

Result
Notes

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request:
Project: Astoria Area-Wide/0592004.00 Date Collected:
Sample Matrix: Soil Date Received:
Date Prepared:
Date Analyzed:
Triplicate Summary
Inorganic Parameters
Sample Name:  SD-100 Units:
Lab Code: K0600765-001 TRP Basis:
Test Notes:
Duplicate  Triplicate Relative
Prep Analysis Sample Sample Sample Standard
Analyte Method  Method MRL  Result Result Result  Average Deviation
Total Volatile Solids Method PSEP - 6.48 6.50 7.39 6.79 8
~ Jo /s
Approved By: Date: 2/ /¥
DUP/D20597p

K0600765wet.tm2 - TRP 02/03/06

16

K0600765
01/26/06
01/28/06
02/03/06
02/01/006

PERCENT
Dry

Result
Notes

Page No.:



General Chemistry Parameters

17



Client ; Kennedy/Jenks Consultants, Incorporated

Project Name : Astoria Area-Wide
Project Number :  0592004.00
Sample Matrix: SOIL

Prep Method : Method
Analysis Method 350.3
Test Notes :

Sample Name

SD-100
SD-101
SD-102
SD-103
SD-104
REF-EBB
REF-YB
Method Blank

Report By: Agreer

COLUMBIA ANALYTICAL SERVICES, INC.

Lab Code

K0600765-001
K0600765-002
K0600765-003
K0600765-004
K0600765-005
K0600765-006
K0600765-007
K0600765-MB

Analytical Report

Ammonia as Nitrogen

Dilution

MRIL MDL Factor

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

18

kb d ek bl pd e et

Service Request :
Date Collected :
Date Received :

Date
Prepared

02/02/06
02/02/06
02/02/06
02/02/06
02/02/06
02/02/06
02/02/06
02/03/06

K0600765
01/26/06
01/28/06

Units : mg/Kg (ppm)

Basis : Dry

Date
Analyzed

02/03/05
02/03/05
02/03/05
02/03/05
02/03/05
02/03/05
02/03/05
02/03/06

Resuit

214
69.0
16.6
66.8
479
433
40.5
ND

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Kennedy/Jenks Consultants, Incorporated Service Request : K0600765
Project Name : Astoria Area-Wide Date Collected : 01/26/06
Project Number : 0592004.00 Date Received : 01/28/06
Sample Matrix: SOIL Date Prepared : 02/02/06

Date Analyzed : 02/03/05

Duplicate Summary
Inorganic Parameters

Sample Name :  SD-100 Units : mg/Kg (ppm)
Lab Code : K0600765-001DUP Basis : Dry
Test Notes :
Duplicate Relative
Prep Analysis Sample Sample Percent Result
Analyte Method Method MRL Result Result Average Difference Notes
Ammonia as Nitrogen Method 350.3 0.5 21.4 19.6 20.5 9

Report By: Agreer

19



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Kennedy/Jenks Consultants, Incorporated Service Request : K0600765
Project Name : Astoria Area-Wide Date Collected : 01/26/06
Project Number : 0592004.00 Date Received : 01/28/06
Sample Matrix: SOIL Date Prepared : 02/02/06
Date Analyzed : 02/03/05
Matrix Spike Summary
Inorganic Parameters
Sample Name :  SD-100 Units : mg/Kg (ppm)
Lab Code : K0600765-001MS Basis : Dry
Test Notes :
CAS
Percent
Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result
Analyte Method Method MRL Level Result Result Recovery  Limits Notes
Ammonia as Nitrogen Method 350.3 0.5 532 21.4 67.1 86 75-125

Report By: Agreer

20



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Kennedy/Jenks Consultants, Incorporated Service Request : K0600765
Project Name : Astoria Area-Wide Date Collected : NA
Project Number :  0592004.00 Date Received : NA
Sample Matrix : SOIL Date Prepared :  02/03/06
Date Analyzed : 02/03/06
Laboratory Control Sample Summary
Inorganic Parameters
Sample Name :  Laboratory Control Sample Units :  mg/Kg (ppm)
Lab Code : K0600765-LCS Basis: Dry
Test Notes :
CAS
Percent
Recovery
Prep Analysis Percent Acceptance
Analyte Method Method True Value Result Recovery  Limits
Ammonia as Nitrogen Method 350.3 52 53 102 85-115

Report By: Agreer

21

Result
Notes



Client:
Project:

Sample Matrix:

Prep Method:

Analysis Method:

Test Notes:

Sample Name

SD-100
SD-101
SD-102
SD-103
SD-104
REF-EBB
REF-YB
Method Blank

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Kennedy/Jenks Consultants, Incorporated
Astoria Area-Wide/0592004.00
Soil
Sulfide, Total

Method
PSEP

Dilution Date

Lab Code MRL MDL Factor
K0600765-001 180 80 100 02/01/06
K0600765-002 180 80 100 02/01/06
K0600765-003 180 80 100 02/01/06
K0600765-004 450 200 250 02/01/06
K0600765-005 180 80 100 02/01/06
K0600765-006 180 80 100 02/01/06
K0600765-007 180 80 100 02/01/06
K0600765-MB 1.8 0.8 1 02/01/06
o~ Date:

Service Request:
Date Collected:
Date Received:

Date

02/01/06
02/01/06
02/01/06
02/01/06
02/01/06
02/01/06
02/01/06
02/01/06

215/

1A/020597p

K0600765wet.agl - Sample 02/13/06

22

Units:
Basis:

Prepared Analyzed Result

1030
1540
699
2340
1620
1320
447
ND

K0600765
01/26/06
01/28/06

mg/Kg (ppm)
Dry

Result
Notes

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/06
Sample Matrix: Soil Date Received: 01/28/06

Date Prepared: 02/01/06
Date Analyzed: 02/01/06

Duplicate Summary
Inorganic Parameters

Sample Name:  SD-100 Units: mg/Kg (ppm)
Lab Code: K0600765-001DUP Basis: Dry
Test Notes:
Duplicate Relative
Prep Analysis Sample  Sample Percent Result
Analyte Method Method MRL  Result Result  Average Difference Notes
Sulfide, Total Method PSEP 180 1030 832 931 21

T T T T e > /1304
Approved By: , Z ﬁ/}/?’ s “”;;’///?/’ Date: ‘Z//j/i/é

DUP/020597p

KO600765wet.agl - DUP 02/13/06 ’ Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request:
Project: Astoria Area-Wide/0592004.00 Date Collected:
Sample Matrix: Soil Date Received:
Date Prepared:
Date Analyzed:
Triplicate Summary
Inorganic Parameters
Sample Name:  SD-100 Units:
Lab Code: K0600765-001TRP Basis:
Test Notes:
Duplicate  Triplicate Relative
Prep Analysis Sample Sample Sample Standard
Analyte Method Method MRL Result Result Result Average Deviation
Sulfide, Total Method PSEP 180 1030 832 840 901 12
e P ;
< 2 T S . .  fy s
Approved By: /2 /T/Z//f Py Date: 2/ 5/’2’5

DUP/20597p
K0600765wet.agl - TRP 02/13/06

K0600765
01/26/06
01/28/06
02/01/06
02/01/06

mg/Kg (ppm)
Dry

Resuit
Notes

Page No.:



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Sulfide, Total

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

MS/020597p

K0600765wet.agl - MS 02/13/06

Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Astoria Area-Wide/0592004.00 Date Collected: 01/26/06
Soil Date Received: 01/28/06
Date Prepared: 02/01/06
Date Analyzed: 02/01/06
Matrix Spike Summary
Inorganic Parameters
SD-100 Units: mg/Kg (ppm)
K0600765-001MS Basis: Dry
CAS
Percent
Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result
Method  Method MRL Level Result Result Recovery  Limits Notes
Method PSEP 450 1450 1030 2140 77 60-130
7 ra P ) »7-7 »
, //?/ T = /,Z% Date: Z/I3/0¢
Page No.:

25



Client:
Project:
LCS Matrix:

Sample Name:

Lab Code:
Test Notes:

Analyte

Sulfide, Total

Approved By:

LCS/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Kennedy/Jenks Consultants, Incorporated
Astoria Area-Wide/0592004.00
Soil

Service Request:
Date Collected:
Date Received:
Date Prepared:
Date Analyzed:

Laboratory Control Sample Summary
Inorganic Parameters

Lab Control Sample
K0600765-LCS

Units:

Basis:

CAS

Percent
Recovery
Prep Analysis True Percent  Acceptance

Method Method Value Result Recovery Limits

Method PSEP 322 308 96 60-130

‘,,«"‘“““fﬁ,»j;/ . e 7 ) ;.
/ //{A/’f A /’/ Date: ;;”;’.'/ /304

K0600765wet.agl - LCS 02/13/06

26

K0600765
NA

NA
02/01/06
02/01/06

mg/Kg (ppm)
Dry

Result
Notes

Page No.:



Client: Kennedy/Jenks Consultants, Incorporated Service Request:
Project: Astoria Area-Wide/0592004.00
Sample Matrix:  Soil

Carbon, Total Organic
Prep Method: Method
Analysis Method: PSEP
Test Notes:

Dilution Date Date

Sample Name Lab Code MRL MDL Factor Prepared Analyzed Result
SD-100 K0600765-001 0.05 0.02 1 01/30/06 01/31/06
SD-101 K0600765-002 0.05 0.02 1 01/30/06 01/31/06
SD-102 K0600765-003 0.05 0.02 1 01/30/06 01/31/06
SD-103 K0600765-004 0.05 0.02 1 01/30/06 01/31/06
SD-104 K0600765-005 0.05 0.02 1 01/30/06 01/31/06
REF-EBB K0600765-006 0.05 0.02 1 01/30/06 01/31/06
REF-YB K0600765-007 0.05 0.02 1 01/30/06 01/31/06
Method Blank K0600765-MB 0.05 0.02 1 01/30/06 01/31/06
Approved By: ) LZ/Z 7 = 7= Date: z / /3/0¢

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Date Collected:
Date Received:

1A/020597p

KO0600765WET.AG2 - Sample 02/13/06

27

Units:
Basis:

2.60
4.45
15.6
2.39
2.04
1.72
1.36
ND

K0600765
01/26/06
01/28/06

PERCENT
Dry

Result
Notes

Page No.:



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Carbon, Total Organic

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Kennedy/Jenks Consultants, Incorporated
Astoria Area-Wide/0592004.00
Soil

Duplicate Summary
Inorganic Parameters

SD-100
K0600765-001DUP

Prep Analysis Sample
Method Method MRL Result
Method PSEP 0.05 2.60

Duplicate
Sample
Result

2.69

Date:

Average

Service Request:
Date Collected:
Date Received:
Date Prepared:
Date Analyzed:

Units:
Basis:

Relative
Percent
Difference

2.65 3

2/ 3/0

DUP/020597p

KO0600765WET.AG2 - DUP 02/13/06

28

K0600765
01/26/06
01/28/06
01/30/06
01/31/06

PERCENT
Dry

Result
Notes

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request:
Project: Astoria Area-Wide/0592004.00 Date Collected:
Sample Matrix: Soil Date Received:
Date Prepared:
Date Analyzed:
Triplicate Summary
Inorganic Parameters
Sample Name:  SD-100 Units:
Lab Code: K0600765-001 TRP Basis:
Test Notes:
Duplicate  Triplicate Relative
Prep Analysis Sample Sample Sample Standard
Analyte Method Method MRL Result Result Result  Average Deviation
Carbon, Total Organic Method PSEP 0.05 2.60 2.69 2.53 2.61 3
=) s " Ly
Approved By: / /Z/Z/ P Date: < // (/0

DUP/020597p
KO0600765WET.AG2 - TRP 02/13/06

29

K0600765
01/26/06
01/28/06
01/30/06
01/31/06

PERCENT
Dry

Result
Notes

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/06
Sample Matrix: Soil Date Received: 01/28/06

Date Prepared: 01/30/06

Date Analyzed: 01/31/06
Matrix Spike Summary
Inorganic Parameters

Sample Name: SD-100 Units: PERCENT
Lab Code: K0600765-001MS Basis: Dry
Test Notes:
CAS
Percent
Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result
Analyte Method Method MRL Level Result Result Recovery  Limits Notes
Carbon, Total Organic Method PSEP 0.05 9.09 2.60 11.6 99 75-125
Y P .
Approved By: »‘%ﬁ’ﬁ,ﬂ%‘fy jﬁ% Date:  Z / /3/0¢
MS/020597p
KO600765WET.AG2 - MS 02/13/06 . Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
LCS Matrix: Soil Date Received: NA
Date Prepared: 01/30/06
Date Analyzed: 01/31/06
Laboratory Control Sample Summary
Inorganic Parameters
Sample Name:  Lab Control Sample Units: PERCENT
Lab Code: K0600765-LCS Basis: Dry
Test Notes:
CAS
Percent
Recovery
Prep Analysis True Percent  Acceptance Result
Analyte Method Method Value Result Recovery Limits Notes
Carbon, Total Organic Method PSEP 0.75 0.74 99 85-115
P - MWW"" . 7 P
Approved By: 2 7///;/ 7 _13/%(/ ’ Date: < // /5/2} £

LC8/020597p

KO0600765WET.AG2 - LCS 02/13/06

31

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 1/26/2006
Sample Matrix: Soil Date Received: 1/28/2006

Date Analyzed: 1/30/2006

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SD-100

Lab Code: K0600765-001
Sand Fraction: Dry Weight (Grams) 5.2545
Sand Fraction: Weight Recovered (Grams) 5.2520
Sand Fraction: Percent Recovery 100
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <10 0.1001 —0.68
Very Coarse Sand 11009 0.2207 1.49
Coarse Sand 0tol @ 0.2471 1.67
Medium Sand 11020 0.4467 3.02
Fine Sand 21030 1.4607 9.89
'Very Fine Sand 3t040 1.8246 12.3
62.5 um 41050 3.2100 21.7
31.3 um 51060 3.1450 21.3
15.6 um 61070 1.7950 12.1
7.8 um 7089 0.8900 6.02
3.9 um 8t090 0.4550 3.08
1.95 um 9t0 100 0.2600 1.76
0.98 pm >100 1.1200 7.58
15.1749 103
e . . i ’ N
Approved By: /? ?”Z;/ P Date: zZ // 3 / 6
KOB00765wet.rm1 \2/9/2006 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 1/26/2006
Sample Matrix: Soil Date Received: 1/28/2006

Date Analyzed: 1/30/2006

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SD-100

Lab Code: K0600765-001 DUP
Sand Fraction: Dry Weight (Grams) 5.1916
Sand Fraction: Weight Recovered (Grams) 5.1978
Sand Fraction: Percent Recovery 100
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <-10 0.3735 2.64
'Very Coarse Sand -1100 0 0.1866 1.32
Coarse Sand Otol1 @ 0.1993 1.41
Medium Sand 11020 0.3879 2.75
Fine Sand 2t030 1.3604 9.63
Very Fine Sand 3t040 1.8044 12.8
62.5 pm 41050 3.0750 21.8
31.3 pum 51060 3.0550 21.6
15.6 um 61070 1.7700 12.5
7.8 pm 71080 0.5350 3.79
3.9 um 8t0o 9@ 0.5600 3.96
1.95 ym 9t0 10D 0.3850 2.73
0.98 um >100 0.8350 5.91
14,5271 103

Approved By: QZ/M %/% Date: z //3/{? 4

KOB00765wet.rm1 \2/9/2006 ) Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 1/26/2006
Sample Matrix: Soil Date Received: 1/28/2006

Date Analyzed: 1/30/2006

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SD-100

Lab Code: K0600765-001 TRP
Sand Fraction: Dry Weight (Grams) 5.4433
Sand Fraction: Weight Recovered (Grams) 5.4215
Sand Fraction: Percent Recovery 99.6
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <19 0.0953 0.62
Very Coarse Sand -1100 0@ 0.1780 1.16
Coarse Sand 0to1 @ 0.1749 1.14
Medium Sand 11029 0.4104 2.68
Fine Sand 210309 1.4678 9.59
Very Fine Sand 3t04 O 2.0383 13.3
162.5 um 41050 3.5600 233
31.3 um 5t06 0 3.4200 22.3
15.6 pm 61070 1.9500 12.7
7.8 um 7080 0.4750 3.10
3.9 um 8t090 0.8200 5.36
1.95 um 910100 0.3650 2.38
0.98 pm >100 0.9000 5.88
15.8547 104

Approved By: /7/,7 w M Date: Z/ /)’/ //%

KO600765wet.rm1 \2/8/2006 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 1/26/2006
Sample Matrix: Soil Date Received: 1/28/2006

Date Analyzed: 1/30/2006

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SD-101

Lab Code: K0600765-002
Sand Fraction: Dry Weight (Grams) 3.5006
Sand Fraction: Weight Recovered (Grams) 3.5244
Sand Fraction: Percent Recovery 101
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <10 03774 2,67
Very Coarse Sand -11000 0.2272 1.61
Coarse Sand 0tol1 @ 0.2186 1.55
Medium Sand 1020 0.2623 1.85
Fine Sand 21030 0.4563 3.23
'Very Fine Sand 3t04 @ 1.1085 7.84
162.5 um 41050 2.5000 17.7
31.3 um 51060 3.4950 24.7
15.6 um 61070 2.1700 15.3
7.8 um 7080 1.3550 9.58
3.9 um 8090 1.2050 8.52
1.95 ym 9t0 10D 0.2950 2.09
0.98 um >100 0.7000 4.95
14.3703 102

Approved By: /% W M Date: 4 / / 3/«9 £

K0600765wet.rm3 \2/9/2006 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 1/26/2006
Sample Matrix: Soil Date Received: 1/28/2006

Date Analyzed: 1/30/2006

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SD-102

Lab Code: K0600765-003
Sand Fraction: Dry Weight (Grams) 5.4724
Sand Fraction: Weight Recovered (Grams) 5.4142
Sand Fraction: Percent Recovery 98.9
Dry Weight Percent of Total
Description Phi Size {Grams) Weight Recovered
Gravel <10 2.0845 224
Very Coarse Sand -11000 0.4973 5.33
Coarse Sand Otol O 0.5333 5.72
Medium Sand 11020 0.5016 5.38
Fine Sand 21030 0.6334 6.79
'Very Fine Sand 3to4 @ 0.8603 9.22
62.5 pm 41050 1.0550 11.3
31.3 um 51060 1.2000 12.9
15.6 um 61070 0.9050 9.70
7.8 um 7t08 O 0.5350 5.74
3.9 um 81090 0.3500 3.75
1.95 um 910100 0.1950 2.09
0.98 um >100 0.4700 5.04
9.8204 105

Approved By: / Z/ Zf% M Date: Z?//j?/ﬁ%

KOB00765wet.rm3 \2/9/2006 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request:  K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 1/26/2006
Sample Matrix: Soil Date Received: 1/28/2006

Date Analyzed: 1/30/2006

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SD-103

Lab Code: K0600765-004
Sand Fraction: Dry Weight (Grams) 2.6612
Sand Fraction: Weight Recovered (Grams) 2.6465
Sand Fraction: Percent Recovery 99.4
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <10 0.0655 043
Very Coarse Sand -1t1000 0.0893 0.58
Coarse Sand 0tol1 QD 0.0995 0.65
Medium Sand 11020 0.1229 0.80
Fine Sand 21030 0.2636 1.71
Very Fine Sand 31049 0.8836 5.75
62.5 um 41059 2.7850 18.1
31.3 um 51060 3.9000 25.4
15.6 ym 61070 2.5450 16.6
7.8 um 71080 1.6250 10.6
3.9 um 81090 1.4050 9.14
1.95 um 9t0 109 0.2950 1.92
0.98 um >100 0.8100 5.27
14.8896 96.8

Approved By: «{/4’%% M Date: 2’/ / 3/2’% ]

KO600765wet.rm3 \2/9/2006 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Kennedy/Jenks Consultants, Incorporated Service Request:  K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 1/26/2006
Sample Matrix: Soil Date Received: 1/28/2006
Date Analyzed: 1/30/2006
Particle Size Determination
Puget Sound Estuary Program Protocol
Sample Name: SD-104
Lab Code: K0600765-005
Sand Fraction: Dry Weight (Grams) 1.7752
Sand Fraction: Weight Recovered (Grams) 1.7625
Sand Fraction: Percent Recovery
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <10 0.0040 "~ 0.03
Very Coarse Sand -1t000 0.0553 0.38
Coarse Sand 0tol1 O 0.0283 0.20
Medium Sand 11020 0.0298 0.21
Fine Sand 2t030Q 0.1264 0.87
Very Fine Sand 31040 0.9371 6.47
62.5 um 41050 3.0050 20.8
31.3 um 5t060 3.6600 25.3
15.6 um 6070 2.4850 17.2
7.8 um T7t080 2.0150 13.9
3.9 um 81090 1.2300 8.50
1.95 ym 910109 0.3450 2.38
0.98 um >10 @ 0.9150 6.32
14.8359 103
Approved By: ?Z/ a% A _% Date: 4 / / 5/ /4

K0600765wet.rm4 \2/9/2006
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request:  K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 1/26/2006
Sample Matrix: Soil Date Received: 1/28/2006

Date Analyzed: 1/30/2006

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: REF-EBB

Lab Code; K0600765-006
Sand Fraction: Dry Weight (Grams) 3.8951
Sand Fraction: Weight Recovered (Grams) 3.8809
Sand Fraction: Percent Recovery 99.6
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel <10 0.0000 0.0
Very Coarse Sand -1t00 0 0.0099 0.05
Coarse Sand 0tol1 O 0.0522 0.28
Medium Sand 1020 0.0679 0.37
Fine Sand 21030 0.2458 1.34
Very Fine Sand 31040 2.1445 11.7
62.5 ym 4050 4.5450 24.7
31.3 um 51069 4.3400 23.6
15.6 um 6t07 O 2.7750 15.1
7.8 um 7080 2.1200 11.5
3.9 um 81090 1.1200 6.10
1.95 ym 910109 0.3150 1.72
10.98 um > 100 0.8450 4.60
18.5803 101

Approved By: X/é W e % Date: £ /ff?/ﬂf

KO800765wet.rm4 \2/9/2006 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Kennedy/Jenks Consultants, Incorporated
Project: Astoria Area-Wide/0592004.00

Sample Matrix: Soil

Sample Name: REF-YB

Particle Size Determination
Puget Sound Estuary Program Protocol

Service Request:  K0600765
Date Collected: 1/26/2006
Date Received: 1/28/2006
Date Analyzed: 1/30/2006

Lab Code: K0600765-007
Sand Fraction: Dry Weight (Grams) 9.4170
Sand Fraction: Weight Recovered (Grams) 9.4036
Sand Fraction: Percent Recovery 99.9
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
[Gravel <10 0.0000 ~0.00
Very Coarse Sand -1t009 0.0212 0.09
Coarse Sand Otol1 @ 0.0826 0.34
Medium Sand 1to20 1.0654 4.42
Fine Sand 2039 3.8106 15.8
Very Fine Sand 3040 3.4346 14.3
62.5 um 41050 3.5350 14.7
31.3 um 51060 4.0350 16.8
15.6 um 6t070 3.1650 13.1
7.8 um 71080 1.5700 6.52
3.9 um 8t090 1.6700 6.93
1.95 um 9t0 10 0 0.9000 3.74
110.98 um >10 @ 1.5500 6.44
24.8394 103

Approved By:

KMM/W W Date: Z//E "555

K0B00765wet.rm4 \2/9/2006
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Columbia Analytical Services

METALS

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE

Client: Kennedy/Jenks Consultants, Incorporatec Service Request: K0600765
Project No.: 05%2004.00

Project Name: Astoria Area-Wide

Sample No. Lab Sample ID.

Batch QCD K0600664-001D

Batch QcCs K0600664-0018

sSD-100 K0600765-001

SD-100D K0600765-001D

SD-100s K0600765-0018

SD-101 K0600765-002

SD-102 K0600765-003

SD-103 K0600765-004

SD-104 K0600765-005

REF-EBB K0600765~-006

REF-YB K0600765-007

REF-YBD K0600765-007D

REF-YBS K0600765-007s8

Method Blank K0600765~MB
Were ICP interelement corrections applied? Yes/No YES
Were ICP background corrections applied? Yes/No YES

If yes-were raw data generated before
application of background corrections? Yes/No NO
Comments:
Signature: ) Ao ( 4 Date: &(\3[(‘}(0
[V vl

COVER PAGE - IN
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Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA SHEET

Client: Kennedy/Jenks Consultants, Incorporatec Service Request: K0600765
Project No.: 0592004.00 Date Collected: 01/26/06
Project Name: Astoria Area-Wide Date Received: 01/28/06
Matrix: SOIL Units: MG/XG
Basis: Dry
Sample Name: SD-100 Lab Code: K0600765-001
Analysis Dil Date Date
Analyte Method MRL MDL ‘| Extracted| Analyzed Result |C
Arsenic 6020 0.49 0.08 5 1/31/06 2/9/06 3.34
Cadmium 6020 0.049 | 0.007 5 1/31/06 2/9/06 0.420| |
Chromium 6020 0.20 0.04 5 1/31/06 2/9/06 13.2| |
Copper 6020 0.10 0.04 5 1/31/06 2/9/06 21.0] |
Lead 6020 0.05 0.02 5 1/31/06 2/9/06 14.4] |
Mercury 7471A 0.019 | 0.009 1 2/1/06 2/6/06 0.073]| |
Silver 6020 0.020 | 0.002 5 2/1/06 2/7/06 0.117] |
Zinc 6020 0.49 0.20 5 1/31/06 2/9/06 72.21 |

% Solids: 46.5

Comments:

Form I -48N



Columbia Analytical Services

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: Kennedy/Jenks Consultants, Incorporatec Service Request: KO0600765

Project No.: 0592004.00 Date Collected: 01/26/06

Project Name: Astoria Area-Wide Date Received: 01/28/06

Matrix: SOIL Units: MG/KG

Basis: Dry
Sample Name: SD-101 Lab Code: KO0600765-002
Analysis Dil Date Date

Analyte Method MRL MDL ‘| Extracted| Analyzed Result |C Q
Arsenic 6020 0.46 0.07 5 1/31/06 2/9/06 6.97
Cadmium 6020 0.046 | 0.006 5 1/31/06 2/9/06 0.498 | |
Chromium 6020 0.18 0.04 5 1/31/06 2/9/06 15.0] |
Copper 6020 0.09 0.04 5 1/31/06 2/9/06 33.6] |
Lead 6020 0.05 0.02 5 1/31/06 2/9/06 17.8] |
Mercury 7471A 0.017 | 0.008 1 2/1/06 2/6/06 0.100] |
Silver 6020 0.018 | 0.002 5 2/1/06 2/7/06 0.122] |
Zinc 6020 2.28 | 0.91 25 1/31/06 2/9/06 144 |

% Solids: 40.9

Comments:

Form I ~-44N




Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA SHEET

Client: Kennedy/Jenks Consultants, Incorporatecd Service Request: KO0600765
Project No.: 0592004.00 Date Collected: 01/26/06
Project Name: Astoria Area-Wide Date Received: 01/28/06
Matrix: SOIL Units: MG/KG
Basis: Dry
Sample Name: SD-102 Lab Code: K0600765-003
Analysis Dil Date Date
Analyte Method MRL MDL "| Extracted| Analyzed Result |C
Arsenic 6020 0.61 0.10 5 1/31/06 2/9/06 8.24
Cadmium 6020 0.061 | 0.009 5 1/31/06 2/9/06 0.472] |
Chromium 6020 0.25 0.05 5 1/31/06 2/9/06 17.6]| |
Copper 6020 0.12 | 0.05 5 1/31/06 2/9/06 55.0| |
Lead 6020 0.06 0.02 5 1/31/06 2/9/06 25.4| |
Mercury 7471A 0.019 | 0.009 1 2/1/06 2/6/06 0.079] |
Silver 6020 0.024 | 0.002 5 2/1/06 2/17/06 0.098| |
Zine 6020 3.06 | 1.23 25 1/31/06 2/9/06 218 |
% Solids: 27.1

Comments:

Form I —4ﬁN




Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA SHEET

Client: Kennedy/Jenks Consultants, Incorporatec Service Request: KO0600765
Project No.: 058%2004.00 Date Collected: 01/26/06
Project Name: Astoria Area-Wide Date Received: 01/28/06
Matrix: SOIL Units: MG/KG
Basis: Dry
Sample Name: SD-103 Lab Code: K0600765-004
Analysis Dil Date Date
Analyte Method MRL MDL "| Extracted| Analyzed Result |C
Arsenic 6020 0.52 0.08 5 1/31/06 2/9/06 4.41
Cadmium 6020 0.052 | 0.007 5 1/31/06 2/9/06 0.578| |
Chromium 6020 0.21 | 0.04 5 1/31/06 2/9/06 15.0| |
Copper 6020 0.10 | 0.04 5 1/31/06 2/9/06 31.0| |
Lead 6020 0.05 0.02 5 1/31/06 2/9/06 15.0| |
Mercury 7471A 0.020 | 0.009 1 2/1/06 2/6/06 0.095] |
Silver 6020 0.021 | 0.002 5 2/1/06 2/7/06 0.133] |
Zinc 6020 0.52 | 0.21 5 1/31/06 2/9/06 81.2| |
% Solids: 43.7

Comments:

Form I -4fN




Columbia Analytical Services

METALS
-1-

INORGANIC ANALYSIS DATA SHEET

Client: Kennedy/Jenks Consultants, Incorporatec Service Request: KO0600765

Project No.: 0592004.00 Date Collected: 01/26/06

Project Name: Astoria Area-Wide Date Received: 01/28/06

Matrix: SOIL Units: MG/KG

Basis: Dry
Sample Name: SD-~104 Lab Code: K0600765-005
Analysis Dil Date Date

Analyte Method MRL MDL Extracted| Analyzed Result |C Q
Arsenic 6020 0.50 0.08 5 1/31/06 2/9/06 4.45
Cadmium 6020 0.050 | 0.007 5 1/31/06 2/9/06 0.593] |
Chromium 6020 0.20 | 0.04 5 1/31/06 2/9/06 14.9] |
Copper 6020 0.10 | 0.04 5 1/31/06 2/9/06 27.7] |
Lead 6020 0.05 0.02 5 1/31/06 2/9/06 13.7] |
Mercury 7471A 0.019 0.009 1 2/1/06 2/6/06 0.120] |
Silver 6020 0.020 | 0.002 5 2/1/06 2/7/06 0.142| |
Zinc 6020 0.50 0.20 5 1/31/06 2/9/06 78.9] |

% Solids: 45.1

Comments:

Form I -4FN




Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA SHEET

Client: Kennedy/Jenks Consultants, Incorporatec Service Request: KO0600765
Project No.: 0592004.00 Date Collected: 01/26/06
Project Name: Astoria Area-Wide Date Received: 01/28/06
Matrix: SOIL Units: MG/KG
Basis: Dry
Sample Name: REF-EBB Lab Code: K0600765-006
Analysis Dil Date Date
Analyte Method MRL MDL "] Extracted| Analyzed Result |C
Arsenic 6020 0.46 0.07 5 1/31/06 2/9/06 3.22
Cadmium 6020 0.046 | 0.006 5 1/31/06 2/9/06 0.407] |
Chromium 6020 0.18 0.04 5 1/31/06 2/9/06 11.7] |
Copper 6020 0.09 0.04 5 1/31/06 2/9/06 20.9] |
Lead 6020 0.05 0.02 5 1/31/06 2/9/06 10.8] |
Mercury 7471A 0.020 | 0.009 1 2/1/06 2/6/06 0.194| |
Silver 6020 6.019 | 0.002 5 2/1/06 2/7/06 0.121] |
Zinc 6020 0.46 0.18 5 1/31/06 2/9/06 62.5| |

% Solids: 49.

Comments:

0

Form I —48N




Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA SHEET

Client: Kennedy/Jenks Consultants, Incorporatec Service Request: KO0600765
Project No.: 0592004.00 Date Collected: 01/26/06
Project Name: Astoria Area-Wide Date Received: 01/28/06
Matrix: SOIL Units: MG/KG
Basis: Dry
Sample Name: REF-YB Lab Code: K0600765-007
Analysis Dil Date Date
Analyte Method MRL MDL . Extracted| Analyzed Result |C
Arsenic 6020 0.50 0.08 5 1/31/06 2/9/06 4.80
Cadmium 6020 0.050 | 0.007 5 1/31/06 2/9/06 0.759| |
Chromium 6020 0.20 0.04 5 1/31/06 2/9/06 15.7] |
Copper 6020 0.10 0.04 5 1/31/06 2/9/06 20.3] |
Lead 6020 0.05 0.02 5 1/31/06 2/9/06 19.4] |
Mercury 7471A 0.019 | 0.008 1 2/1/06 2/6/06 0.178| |
Silver 6020 0.020 | 0.002 5 2/1/06 2/7/06 0.155| |
Zinc 6020 0.50 | 0.20 5 1/31/06 2/9/06 85.8| |
% Solids: 56.5

Comments:

Form I -4fN




Columbia Analytical Services

METALS
-1-
INORGANIC ANALYSIS DATA SHEET

Client: Kennedy/Jenks Consultants, Incorporatec Service Request: KO0600765
Project No.: 0592004.00 Date Collected:

Project Name: Astoria Area-Wide Date Received:

Matrix: SOIL Units: MG/KG

Basis: Dry

Sample Name: Method Blank Lab Code: KO0600765-MRB
Analysis Dil. Date Date

Analyte Method MRL MDL Extracted| Analyzed Result |C Q
Arsenic 6020 0.50 0.08 5 1/31/06 2/9/06 0.08|U
Cadmium 6020 0.050 | 0.007 5 1/31/06 2/9/06 0.007]| U |
Chromium 6020 0.20 0.04 5 1/31/06 2/9/06 0.12|B |
Copper 6020 0.10 0.04 5 1/31/06 2/9/06 0.04|U |
Lead 6020 0.05 0.02 5 1/31/06 2/9/06 0.02]|u |
Mercury 7471A 0.020 | 0.009 1 2/1/06 2/6/06 0.009| U |
Silver 6020 0.020 | 0.002 5 2/1/06 2/7/06 0.002| U |
Zinc 6020 0.50 0.20 5 1/31/06 2/9/06 0.20]| U |

% Solids: 100.0

Comments:

Form I -5flN



Columbia Analytical Services

METALS
-8a-
SPIKE SAMPLE RECOVERY
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project No.: 0592004.00 Units: mg/kg
Project Name: Astoria Area-Wide Basis: Dry
Matrix: SOIL % Solids: 94.6
Sample Name: Batch QCS Lab Code: K0600664-001s8
Control Spike Sample Spike
C C $R Method
Analyte Limit $R | Result Result Added Q| Methe
| Mercury 61 - 1298 0.451 0.009 | U 0.492 92 7471A

An empty field in the Control Limit column indicates the control limit is not applicable.

Form V (PAR%11) - IN




Columbia Analytical Services

METALS
-5g-
SPIKE SAMPLE RECOVERY
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project No.: 0592004.00 Units: mg/kg
Project Name: Astoria Area-Wide Basis: Dry
Matrix: SOIL % Solids: 56.5
Sample Name: REF-YBS Lab Code: KO0600765~0078
Control Spike Sample Spike
Analyt C C SR Method
atyre Limit %R Result Result Added Q ST
| silver 70 - 130 9.530 0.155 | 9.780 96 6020

An empty field in the Control Limit column indicates the control limit is not applicable.

Form V (PAR%Z‘L) - IN



Columbia Analytical Services

METALS
-5a-
SPIKE SAMPLE RECOVERY
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project No.: 0592004.00 Units: mg/kg
Project Name: Astoria Area-Wide Basis: Dry
Matrix: SOIL % Solids: 46.5
Sample Name: SD-1008 Lab Code: KO0600765-001s
Control Spike Sample Spike
Analyt c c $R Method
atyte Limit $R | Result Result Added Q S=ho
| Arsenic 70 - 122 96.0 | 3.34 | 98.2 94 6020
| cadmium 77 - 122 10.5 | | 0.420 | | 9.820 | 103 6020
| Chromium 67 - 138 56.3 | | 13.2 | | 39.3| 110 6020
| cCopper 50 - 142 | 73.4 | | 21.0 | | 49.1 | 107 6020
| Lead 74 - 117 | 121 | | 14.4 | | 98.2 | 108 6020
| Zinc 51 - 153 | 186 | | 72.2 | | 98.2 | 116 6020

An empty field in the Control Limit column indicates the control limit is not applicable.

Form V (PAR%B}) - IN



Columbia Analytical Services

METALS
-6-
DUPLICATES
Client: Kennedy/Jenks Consultants, Incorporatecd Service Request: K0600765
Project No.: 0592004.00 Units: mg/kg
Project Name: Astoria Area-Wide Basis: Dry
Matrix: SOIL % Solids: 94.6
Sample Name:Batch QCD Lab Code: KO0600664-001D
Analyte Control| . mple (S) ¢ | Duplicate (D) c |ReD | ¢ Method
Limit (%)
Mercury 0.009 |U 0.009 |U 7471A

An empty field in the Control Limit column indicates the control limit is not applicable.

Form VI 54ﬂ1




Columbia Analytical Services

METALS
-6-
DUPLICATES
Client: Kennedy/Jenks Consultants, Incorporatec Service Request: K0600765
Project No.: 0592004.00 Units: mg/kg
Project Name: Astoria Area-Wide Basis: Dry
Matrix: SOIL % Solids: 56.5
Sample Name:REF~YBD Lab Code: KO0600765-007D
Controel .
Analyte L. Sample (S) c Duplicate (D) C | RPD Q Method
Limit (%)
Silver 30 0.155 | 0.147 | 5 6020

An empty field in the Contrel Limit column indicates the control limit is not applicable.

Form VI 55&1




Columbia Analytical Services

METALS
-6~
DUPLICATES
Client: Kennedy/Jenks Consultants, Incorporatecd Service Request: K0600765
Project No.: 0592004.00 Units: mg/kg
Project Name: Astoria Area-Wide Basis: Dry
Matrix: SOIL % Solids: 46.5
Sample Name:SD-100D Lab Code: K0600765-001D
Analyte C‘on.trol Sample (8) C Duplicate (D) C | RPD Q Method
Limit (%)
Arsenic 30 3.34 | 3.93 | 16 6020
Cadmium 30 0.420 l | 0.496 I 17 6020
Chromium 30 13.2 | 13.4 | 2| 6020
Copper 30 21.0 l 24.9 | 17 6020
I Lead 30 14.4 18.0 I 22 6020
| Zinc 30 72.2 83.8 | 15] 6020

An empty field in the Control Limit column indicates the control limit is not applicable.

Form VI -56IN




Columbia Analytical Services

Client:
Project No.:

Project Name:

Kennedy/Jenks Consultants, Incorporatec

METALS

-7-

LABORATORY CONTROL SAMPLE

0592004.00

Astoria Area-Wide

Service Request: K0600765

Aqueous LCS Source:

Inorganic Ventures

Solid LCS Source: ERA Lot #D045540

Aqueous mg/L Solid (mg/kqg)

Analyte True Found %R True Found C Limits SR

Arsenic 144 144] 112 18d 99

Cadmium | 92.8 93.9| 73.9 114 101
| chromium | 172 175| 135 2094 102
| copper | 67.0 70.2| 53.8 80.4 105
| Lead | 67.9 69.9] 53.1 81.9 104
| Mercury [ 1.77 1.68] 1.21 2.34 95
| silver I 93.0 91.6| 57.0 129 98
| zZine | 380 410| 300 46d 108

Form VIQST IN
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Butyltins (as cation)
Sample Name: SD-100 Units: ug/Kg
Lab Code: K0600765-001 Basis: Dry
Extraction Method: METHOD Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tri-n-butyltin 4.5 22 0.13 1 02/06/06  02/09/06 KWG0602239
Control Date
Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 76 10-127 02/09/06 Acceptable
Comments:
Printed: 02/13/2006 13:15:33 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Formlm.rpt Merged 59 SuperSet Reference:  RR56784



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Butyltins (as cation)
Sample Name: SD-101 Units: ug/Kg
Lab Code: K0600765-002 Basis: Dry
Extraction Method: METHOD Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tri-n-butyltin ND U 2.5 0.14 1 02/06/06  02/09/06 KWG0602239
Control Date
Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 62 10-127 02/09/06 Acceptable
Comments:
Printed: 02/13/2006 13:15:36 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Forml m.rpt Merged 6 O SuperSet Reference: RR56784



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Butyltins (as cation)
Sample Name: SD-102 Units: ug/Kg
Lab Code: K0600765-003 Basis: Dry
Extraction Method: METHOD Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tri-n-butyltin ND Ui 3.7 3.7 1 02/06/06  02/09/06 KWG0602239
Control Date
Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 69 10-127 02/09/06 Acceptable
Comments:
Printed: 02/13/2006 13:15:38 Form 1A - {)rganic Page 1 of 1
w\Stealth\Crystal.rpt\Formlm.rpt Merged 6 SuperSet Reference: RR56784



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Butyltins (as cation)
Sample Name: SD-103 Units: ug/Kg
Lab Code: K0600765-004 Basis: Dry
Extraction Method: METHOD Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tri-n-butyltin 4.3 2.3 0.13 1 02/06/06  02/09/06 KWG0602239
Control Date
Surrogate Name JoRec Limits Analyzed Note
Tri-n-propyltin 86 10-127 02/09/06 Acceptable
Comments:
Printed: 02/13/2006 13:15:39 Form ]Agé)rganic Page 1 of 1
uAStealth\Crystal.rpt\Formlm.rpt Merged SuperSet Reference: RR56734



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Butyltins (as cation)
Sample Name: SD-104 Units: ug/Kg
Lab Code: K0600765-005 Basis: Dry
Extraction Method: METHOD Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tri-n-butyltin 6.0 2.3 0.13 1 02/06/06  02/09/06 KWG0602239
Control Date
Surrogate Name %eRec Limits Analyzed Note
Tri-n-propyltin 82 10-127 (02/09/06 Acceptable
Comments:
Printed: 02/13/2006 13:15:41 Form 1A - Organic Page 1 of 1
uAStealth\Crystal.rpt\Formim.rpt Merged 6 3 SuperSet Reference:  RR56784



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Butyltins (as cation)
Sample Name: REF-EBB Units: ug/Kg
Lab Code: K0600765-006 Basis: Dry
Extraction Method: METHOD Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tri-n-butyltin 6.5 2.1 0.12 1 02/06/06  02/09/06 KWG0602239
Control Date
Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 85 10-127 02/09/06 Acceptable
Comiments:
Printed: 02/13/2006 13:15:42 Form 1A - Xrganic Page 1 of 1
u\Stealth\Crystal.rpf\Formlm.rpt Merged 6 SuperSet Reference:  RR56784



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Butyltins (as cation)
Sample Name: REF-YB Units: ug/Kg
Lab Code: K0600765-007 Basis: Dry
Extraction Method: METHOD Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tri-n-butyltin 21 1.8 0.10 1 02/06/06  02/09/06 KWG0602239
Control Date
Surrogate Name 9eRec Limits Analyzed Note
Tri-n-propyltin 74 10-127 02/09/06 Acceptable
Comments:
Printed: 02/13/2006 13:15:44 Form 1A _- Organic Page 1 of 1
u\Stealth\Crystal.rpt\FormI m.rpt Merged 6 5 SuperSet Reference: RR356784



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Butyltins (as cation)
Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG0602239-4 Basis: Dry
Extraction Method: METHOD - Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tri-n-butyltin 0.24 J 1.0 0.056 1 02/06/06  02/09/06 KWG0602239
Control Date
Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 81 10-127 02/09/06 Acceptable
Comments:
Printed: 02/13/2006 13:15:45 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Formlm.rpt Merged 66 SuperSet Reference: RR356784



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00
Sample Matrix: Soil
Surrogate Recovery Summary
Butyltins (as cation)
Extraction Method: METHOD Units: PERCENT
Analysis Method: Krone Level: Low
Sample Name Lab Code Surl
SD-100 K0600765-001 76
SD-101 K0600765-002 62
SD-102 K0600765-003 69
SD-103 K0600765-004 36
SD-104 K0600765-005 82
REF-EBB K0600765-006 85
REF-YB K0600765-007 74
Method Blank KWG0602239-4 31
REF-YBMS KWG0602239-1 69
REF-YBDMS KWG0602239-2 68
Lab Control Sample KWG0602239-3 91
Surrogate Recovery Control Limits (%)
Suri = Tri-n-propyltin 10-127
Results flagged with an asterisk (*) indicate values outside control criteria.
Resuits flagged with a pound (#) indicate the control criteria is not applicable.
Printed: 02/13/2006 13:15:50 Form 2A ‘yrganic Page 1 of 1
u\Stealth\Crystal.rpt\Form2.rpt 6 SuperSet Reference: RR56784



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Extracted;: 02/06/2006
Sample Matrix: Soil Date Analyzed: 02/09/2006
Matrix Spike/Duplicate Matrix Spike Summary
Butyltins (as cation)
Sample Name: REF-YB Units: ug/Kg
Lab Code: K0600765-007 Basis: Dry
Extraction Method: METHOD Level: Low
Analysis Method: Krone Extraction Lot: KWG0602239
REF-YBMS REF-YBDMS
KWG0602239-1 KWG0602239-2

Sample Matrix Spike Duplicate Matrix Spike %Rec RPD
Analyte Name Result Result Expected %Rec Result Expected %Rec  Limits RPD  Limit
Tri-n-butyltin 2.1 26.3 392 62 23.7 393 55 10-140 11 50

Results flagged with an asterisk (¥) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: 02/13/2006 13:15:53 Form 3A é)rganic
u\Steaith\Crystal.rpt\Form3DMS .rpt 6

SuperSet Reference:  RR56784
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Client:
Project:
Sample Matrix:

Extraction Method:

Analysis Method:

Analyte Name

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Kennedy/Jenks Consultants, Incorporated
Astoria Area-Wide/0592004.00

Soil
Lab Control Spike Summary
Butyltins (as cation)
METHOD
Krone

Service Request:
Date Extracted:
Date Analyzed:

Units:
Basis:
Level:

Extraction Lot:

K0600765
02/06/2006
02/09/2006

ug/Kg

Dry

Low
KWG0602239

Tri-n-butyltin

Lab Control Sample
KWG0602239-3
Lab Control Spike % Rec
Result  Expected %Rec Limits
19.1 222 86 13-125

Results flagged with an asterisk (*) indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: 02/13/2006 13:15:56 Form 3C - Organic
u\Stealth\Crystal.rpt\Form3LCS.rpt 6 9

SuperSet Reference:
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Polychlorinated Biphenyls
PCB's
EPA Method 8082

70



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006

Polychlorinated Biphenyls (PCBs)

Sample Name: SD-100 Units: ug/Kg
Lab Code: K0600765-001 Basis: Dry
Extraction Method: EPA 3540C Level: Low

Analysis Method: 8082

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Aroclor 1016 ND Ui 10 7.1 1 01/31/06  02/03/06 KWG0601729
Aroclor 1221 ND Ui 20 4.4 1 01/31/06  02/03/06 KWG0601729
Aroclor 1232 ND Ui 10 54 1 01/31/06  02/03/06 KWGO0601729
Aroclor 1242 ND U 10 3.5 1 01/31/06  02/03/06 KWG0601729
Aroclor 1248 ND Ui 10 9.1 1 01/31/06  02/03/06 KWGO0601729
Aroclor 1254 25 P 10 3.5 1 01/31/06  02/03/06 KWG0601729
Aroclor 1260 21 10 3.5 1 01/31/06  02/03/06 KWG0601729

Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachlorobiphenyl 62 20-161 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 11:43:43 Form 1A - Organic Page 1 of 1

u\Stealth\Crystal.rpt\Formlm.rpt Merged 7 1 SuperSet Reference: RR56599



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006

Polychlorinated Biphenyls (PCBs)

Sample Name: SD-101 Units: ug/Kg
Lab Code: K0600765-002 Basis: Dry
Extraction Method: EPA 3540C Level: Low

Analysis Method: 8082

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Aroclor 1016 ND Ui 10 8.0 1 01/31/06  02/03/06 KWG0601729
Aroclor 1221 ND U 20 4.0 1 01/31/06  02/03/06 KWG0601729
Aroclor 1232 ND Ui 12 12 1 01/31/06  02/03/06 KWG0601729
Aroclor 1242 ND Ui 10 5.7 1 01/31/06  02/03/06 KWG0601729
Aroclor 1248 ND Ui 16 16 1 01/31/06  02/03/06 KWG0601729
Aroclor 1254 27 P 10 4.0 1 01/31/06  02/03/06 KWG0601729
Aroclor 1260 31 10 4.0 1 01/31/06  02/03/06 KWG0601729

Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachlorobiphenyl 59 20-161 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 11:43:45 Form 1A - Qrganic Page 1 of |
w\Stealth\Crystal.rpt\Formim.rpt Merged 72 SuperSet Reference: RR56599



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006

Polychlorinated Biphenyls (PCBs)

Sample Name: SD-102 Units: ug/Kg
Lab Code: K0600765-003 Basis: Dry
Extraction Method: EPA 3540C Level: Low

Analysis Method: 8082

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Aroclor 1016 ND Ui 15 15 1 01/31/06  02/03/06 KWG0601729
Aroclor 1221 ND U 30 6.0 1 01/31/06  02/03/06 KWG0601729
Aroclor 1232 ND Ui 19 19 1 01/31/06  02/03/06 KWG0601729
Aroclor 1242 ND Ui 15 15 1 01/31/06  02/03/06 KWG0601729
Aroclor 1248 ND Ui 22 22 1 01/31/06  02/03/06 KWG0601729
Aroclor 1254 69 P 15 6.0 1 01/31/06  02/03/06 KWG0601729
Aroclor 1260 66 15 6.0 1 01/31/06  02/03/06 KWG0601729

Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachlorobiphenyl 61 20-161 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 11:43:48 Form 1A - Organic Page 1 of 1

u\Stealth\Crystal.rpt\Form1m.rpt Merged 73 SuperSet Reference:  RR56599



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006

Polychlorinated Biphenyls (PCBs)

Sample Name: SD-103 Units: ug/Kg
Lab Code: K0600765-004 Basis: Dry
Extraction Method: EPA 3540C Level: Low

Analysis Method: 8082

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Aroclor 1016 ND U 10 3.7 i 01/31/06  02/03/06 KWG0601729
Aroclor 1221 ND U 20 3.7 1 01/31/06  02/03/06 KWG0601729
Aroclor 1232 : ND U 10 37 1 01/31/06  02/03/06 KWG0601729
Aroclor 1242 ND U 10 3.7 1 01/31/06  02/03/06 KWG0661729
Aroclor 1248 ND U 10 37 1 01/31/06  02/03/06 KWG0601729
Aroclor 1254 9.1 JP 10 3.7 1 01/31/06  02/03/06 KWG0601729
Aroclor 1260 84 1] 10 37 1 01/31/06  02/03/06 KWG0601729

Control Date
Surrogate Name %0 Rec Limits Analyzed Note
Decachlorobiphenyl 54 20-161 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 11:43:51 ‘ Form 1A _- Organic Page 1 of 1
ul\Stealth\Crystal.rpt\Form1m.rpt Merged 74 SuperSet Reference: RR56599



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006

Polychlorinated Biphenyls (PCBs)

Sample Name: SD-104 Units: ug/Kg
Lab Code: K0600765-005 Basis: Dry
Extraction Method: EPA 3540C Level: Low

Analysis Method: 8082

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Aroclor 1016 ND U 10 3.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1221 ND U 20 3.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1232 ND U 10 3.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1242 ND U 10 3.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1248 ND U 10 3.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1254 6.1 1] 10 3.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1260 ND U 10 3.6 1 01/31/06  02/03/06 KWG0601729

Control Date
Surrogate Name %0 Rec Limits Analyzed Note
Decachlorobiphenyl 55 20-161 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 11:43:54 Form 1A - Organic Page 1 of 1

u\Stealth\Crystal.rpt\Formim.rpt Merged 75 SuperSet Reference: RR56599



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006

Polychlorinated Biphenyls (PCBs)

Sample Name: REF-EBB Units: ug/Kg
Lab Code: K0600765-006 Basis: Dry
Extraction Method: EPA 3540C Level: Low

Analysis Method: 8082

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Aroclor 1016 ND U 10 33 1 01/31/06  02/03/06 KWG0601729
Aroclor 1221 ND U 20 33 1 01/31/06  02/03/06 KWG0601729
Aroclor 1232 ND U 10 33 1 01/31/06  02/03/06 KWG0601729
Aroclor 1242 ND U 10 33 1 01/31/06  02/03/06 KWG0601729
Aroclor 1248 ND U 10 33 1 01/31/06  02/03/06 KWG0601729
Aroclor 1254 ND U 10 33 1 01/31/06  02/03/06 KWG0601729
Aroclor 1260 ND U 10 33 1 01/31/06  02/03/06 KWG0601729

Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachlorobiphenyl 57 20-161 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 11:43:56 Form 1A - Organic Page 1 of 1

u\Stealth\Crystal.rpt\FormIm.rpt Merged 76 SuperSet Reference:  RR56599



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006

Polychlorinated Biphenyls (PCBs)

Sample Name: REF-YB Units: ug/Kg
Lab Code: K0600765-007 Basis: Dry
Extraction Method: EPA 3540C Level: Low

Analysis Method: 8082

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Aroclor 1016 ND U 10 2.9 1 01/31/06  02/03/06 KWG0601729
Aroclor 1221 ND U 20 2.9 1 01/31/06  02/03/06 KWG0601729
Aroclor 1232 ND U 10 2.9 1 01/31/06  02/03/06 KWG0601729
Aroclor 1242 ND U 10 29 1 01/31/06  02/03/06 KWG0601729
Aroclor 1248 13 10 2.9 I 01/31/06  02/03/06 KWG0601729
Aroclor 1254 10 JP 10 2.9 1 01/31/06  02/03/06 KWG0601729
Aroclor 1260 ND U 10 2.9 1 01/31/06  02/03/06 KWG0601729

Control Date
Surrogate Name %o Rec Limits Analyzed Note
Decachlorobiphenyl 59 20-161 02/03/06 Acceptable
Comments:
Printed: (02/07/2006 11:43:59 Form 1A - Organic Page 1 of 1

u\Stealth\Crystal.rpt\Form1m.rpt Merged 77 SuperSet Reference: ~ RR56599



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
Sample Matrix: Soil Date Received: NA

Polychlorinated Biphenyls (PCBs)

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG0601729-4 Basis: Dry
Extraction Method: EPA 3540C Level: Low

Analysis Method: 8082

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Aroclor 1016 ND U 4.0 1.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1221 ND U 8.0 1.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1232 ND U 4.0 1.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1242 ND U 4.0 1.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1248 ND U 4.0 1.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1254 ND U 4.0 1.6 1 01/31/06  02/03/06 KWG0601729
Aroclor 1260 ND U 4.0 1.6 1 01/31/06  02/03/06 . KWG0601729

Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachlorobiphenyl 65 20-161 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 11:44:02 Form 1A - Organic Page | of 1

u\Stealth\Crystal.rpt\Formlm.rpt Merged 78 SuperSet Reference: RR56599



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00
Sample Matrix: Soil
Surrogate Recovery Summary
Polychlorinated Biphenyls (PCBs)
Extraction Method: EPA 3540C Units: PERCENT
Analysis Method: 8082 Level: Low
Sample Name Lab Code Surl
SD-100 K0600765-001 62
SD-101 K0600765-002 59
SD-102 K0600765-003 61
SD-103 K0600765-004 54
SD-104 K0600765-005 55
REF-EBB K0600765-006 57
REF-YB K0600765-007 59
Method Blank KWG0601729-4 65
REF-YBMS KWG0601729-1 59
REF-YBDMS KWG0601729-2 60
Lab Control Sample KWG0601729-3 65
Surrogate Recovery Control Limits (%)
Surl = Decachlorobiphenyl 20-161
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the contrel criteria is not applicable.
Printed: 02/07/2006 11:44:07 Form 2A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Form2.rpt SuperSet Reference: ~ RR56599



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Extracted: 01/31/2006
Sample Matrix: Soil Date Analyzed: 02/03/2006
Matrix Spike/Duplicate Matrix Spike Summary
Polychlorinated Biphenyls (PCBs)
Sample Name: REF-YB Units: ug/Kg
Lab Code: K0600765-007 Basis: Dry
Extraction Method: EPA 3540C Level: Low
Analysis Method: 8082 Extraction Lot: KWG0601729
REF-YBMS REF-YBDMS
KWG0601729-1 KWG0601729-2

Sample Matrix Spike Duplicate Matrix Spike %Rec RPD
Analyte Name Result Result Expected %Rec Result Expected %Rec Limits RPD  Limit
Aroclor 1016 ND 176 200 88 171 200 85 33-155 3 50
Aroclor 1260 ND 177 200 89 171 200 86 36-161 4 50
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 02/07/2006 11:44:11 Form 3A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Form3DMS rpt 80 SuperSet Reference: RR56599



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Extracted: 01/31/2006
Sample Matrix: Soil Date Analyzed: 02/03/2006
Lab Control Spike Summary
Polychlorinated Biphenyls (PCBs)
Extraction Method: EPA 3540C Units: ug/Kg
Analysis Method: 8082 Basis: Dry
Level: Low
Extraction Lot: KWG0601729
Lab Control Sample

KWG0601729-3

Lab Control Spike %Rec
Analyte Name Result  Expected %Rec Limits
Aroclor 1016 143 200 71 43-141
Aroclor 1260 182 200 91 50-145

Results flagged with an asterisk (*) indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: 02/07/2006 11:44:14
w\Stealth\Crystal.rpt\Form3LCS.rpt

Form 3C - Organic
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Volatile Organic Compounds
EPA Method 8260B

82



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006
Volatile Organics by GC/MS
Sample Name: SW-100 Units: ug/L
Lab Code: K0600765-008 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Benzene ND U 0.50 0.14 1 02/07/06  02/07/06 KWG0602100
Toluene 0.12 ] 0.50 0.11 1 02/07/06  02/07/06 KWG0602100
Ethylbenzene ND U 0.50 0.13 1 02/07/06  02/07/06 KWG0602100
m,p-Xylenes ND U 0.50 0.22 1 02/07/06  02/07/06 KWG0602100
o-Xylene ND U 0.50 0.11 1 02/07/06  02/07/06 KWG0602100
Control Date
Surrogate Name %Rec Limits Analyzed Note
Toluene-d8 103 83-113 02/07/06 Acceptable
Dibromoftuoromethane 92 80-119 02/07/06 Acceptable
4-Bromofluorobenzene 94 72-114 02/07/06 Acceptable
Comments:
Printed: 02/14/2006 08:35:08 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal. rpt\Form1m.rpt Merged SuperSet Reference: RR56798
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006
Volatile Organics by GC/MS
Sample Name: SW-101 Units: ug/L
Lab Code: K0600765-009 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Benzene 0.61 0.50 0.14 1 02/07/06  02/07/06 KWG0602100
Toluene 2.7 0.50 0.11 1 02/07/06  02/07/066 KWG0602100
Ethylbenzene 0.47 J 0.50 0.13 1 02/07/06  02/07/06 KWG0602100
m,p-Xylenes 1.9 0.50 0.22 1 02/07/06  02/07/06 KWG0602100
0-Xylene 0.74 0.50 0.11 1 02/07/06  02/07/06 KWG0602100
Control Date
Surrogate Name %Rec Limits Analyzed Note
Toluene-d8 102 83-113 02/07/06 Acceptable
Dibromofluoromethane 92 80-119 02/07/06 Acceptable
4-Bromofluorobenzene 97 72-114 02/07/06 Acceptable
Comments:
Printed: 02/14/2006 08:35:09 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Formim.rpt Merged SuperSet Reference: RR56798
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006
Volatile Organics by GC/MS
Sample Name: SwW-102 Units: ug/L
Lab Code: K0600765-010 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Benzene 0.89 0.50 0.14 1 02/07/06  02/07/06 KWG0602100
Toluene 3.9 0.50 0.11 1 02/07/06  02/07/06 KWG0602100
Ethylbenzene 0.68 0.50 0.13 1 02/07/06  02/07/06 KWG0602100
m,p-Xylenes 2.7 0.50 0.22 1 02/07/06  02/07/06 KWG0602100
o0-Xylene 1.0 0.50 0.11 1 02/07/06  02/07/06 KWG0602100
Control Date
Surrogate Name %Rec Limits Analyzed Note
Toluene-d8 103 83-113 02/07/06 Acceptable
Dibromofluoromethane 93 80-119 02/07/06 Acceptable
4-Bromofluorobenzene 95 72-114 02/07/06 Acceptable
Comments:
Printed: 02/14/2006 08:35:10 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal. rpt\Form lm.mpt Merged SuperSet Reference: RR56798
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006
Volatile Organics by GC/MS
Sample Name: SW-104 Units: ug/L
Lab Code: K0600765-011 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Benzene ND U 0.50 0.14 1 02/07/06  02/07/06 KWG0602222
Toluene 0.12 ] 0.50 0.11 1 02/07/06  02/07/06 KWG0602222
Ethylbenzene ND U 0.50 0.13 1 02/07/06  02/07/06 KWG0602222
m,p-Xylenes ND U 0.50 0.22 1 02/07/06  02/07/06 KWG0602222
0-Xylene ND U 0.50 0.11 1 02/07/06  02/07/06 KWG0602222
Control Date
Surrogate Name %Rec Limits Analyzed Note
Toluene-d8 102 83-113 02/07/06 Acceptable
Dibromofluoromethane 89 80-119 02/07/06 Acceptable
4-Bromofluorobenzene 95 72-114 02/07/06 Acceptable
Comments:
Printed: 02/14/2006 08:35:11 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal rpt\Form Im.pt Merged SuperSet Reference: RR356798
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006
Volatile Organics by GC/MS
Sample Name: SW-105 Units: ug/L
Lab Code: K0600765-012 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Benzene ND U 0.50 0.14 1 02/07/06  02/07/06 KWG0602222
Toluene ND U 0.50 0.11 1 02/07/06  02/07/06 KWG0602222
Ethylbenzene ND U 0.50 0.13 1 02/07/06  02/07/06 KWG0602222
m,p-Xylenes ND U 0.50 0.22 1 02/07/06  02/07/06 KWG0602222
o-Xylene ND U 0.50 0.11 1 02/07/06  02/07/06 KWG0602222
Control Date
Surrogate Name %Rec Limits Analyzed Note
Toluene-d8 101 83-113 02/07/06 Acceptable
Dibromofluoromethane 90 80-119 02/07/06 Acceptable
4-Bromofluorobenzene 93 72-114 02/07/06 Acceptable
Comments:
Printed: 02/14/2006 08:35:12 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
Sample Matrix: Water Date Received: NA
Volatile Organics by GC/MS
Sample Name: Method Blank Units: ug/L
Lab Code: KWG0602100-4 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Benzene ND U 0.50 0.14 1 02/07/06  02/07/06 KWG0602100
Toluene ND U 0.50 0.11 1 02/07/06  02/07/06 KWG0602100
Ethylbenzene ND U 0.50 0.13 1 02/07/06  02/07/06 KWG0602100
m,p-Xylenes ND U 0.50 0.22 1 02/07/06  02/07/06 KWG0602100
o-Xylene ND U 0.50 0.11 1 02/07/06  02/07/06 KWG0602100
Control Date
Surrogate Name %Rec Limits Analyzed Note
Toluene-d8 101 83-113 02/07/06 Acceptable
Dibromofluoromethane 89 80-119 02/07/06 Acceptable
4-Bromofluorobenzene 96 72-114 02/07/06 Acceptable
Comments:
Printed: 02/14/2006 08:35:13 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
Sample Matrix: Water Date Received: NA
Volatile Organics by GC/MS
Sample Name: Method Blank Units: ug/L
Lab Code: KWG0602222-4 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Benzene ND U 0.50 0.14 1 02/07/06  02/07/06 KWG0602222
Toluene ND U 0.50 0.11 1 02/07/06  02/07/06 KWG0602222
Ethylbenzene ND U 0.50 0.13 1 02/07/06  02/07/06 KWG0602222
m,p-Xylenes ND U 0.50 0.22 1 02/07/06  02/07/06 KWG0602222
0-Xylene ND U 0.50 0.11 1 02/07/06  02/07/06 KWG0602222
Control Date
Surrogate Name %Rec Limits Analyzed Note
Toluene-d8 102 83-113 02/07/06 Acceptable
Dibromofluoromethane 90 80-119 02/067/06 Acceptable
4-Bromofluorobenzene 94 72-114 02/07/06 Acceptable
Comments:
Printed:  02/14/2006 08:35:14 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00
Sample Matrix: Water

Surrogate Recovery Summary

Volatile Organics by GC/MS
Extraction Method: EPA 5030B Units: PERCENT
Analysis Method: 8260B Level: Low
Sample Name Lab Code Surl Sur2 Sur3
SW-100 K0600765-008 103 92 94
SW-101 K0600765-009 102 92 97
SW-102 K0600765-010 103 93 95
SW-104 K0600765-011 102 89 95
SW-105 K0600765-012 101 90 93
Method Blank KWG0602100-4 101 89 96
Method Blank KWG0602222-4 102 90 94
Batch QC K0600749-001 103 90 92
Batch QCMS KWG0602100-1 106 96 97
Batch QCDMS KWG0602100-2 106 97 98
Lab Control Sample KWG0602100-3 106 98 97
Lab Control Sample KWG0602222-3 107 95 97
Surrogate Recovery Control Limits (%)
Surl = Toluene-d8 83-113
Sur2 = Dibromofluoromethane 80-119
Sur3 = 4-Bromofluorobenzene 72-114
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound #) indicate the control criteria is not applicable.
Printed: 02/14/2006 08:35:18 Form 2A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Extracted: 02/07/2006
Sample Matrix: Water Date Analyzed: 02/07/2006
Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organics by GC/MS
Sample Name: Batch QC Units: ug/L
Lab Code: K0600749-001 Basis: NA
Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B Extraction Lot: KWG0602100
Batch QCMS Batch QCDMS
KWG0602100-1 KWG0602100-2

Sample Matrix Spike Duplicate Matrix Spike %%Rec RPD
Analyte Name Result Result Expected %Rec Result Expected %Rec  Limits RPD  Limit
Benzene ND 10.3 10.0 103 10.3 10.0 103 75-130 1 30
Toluene ND 9.71 10.0 97 9.70 10.0 97 72-132 0 30
Ethylbenzene ND 8.74 10.0 87 8.79 10.0 88 83-130 1 30
m,p-Xylenes ND 173 20.0 86 17.5 20.0 87 84-132 1 30
o-Xylene ND 8.64 10.0 86 8.85 10.0 89 83-128 2 30
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 02/14/2006 08:35:21 Form 3A - Organic Page 1 of 1
u\Stealth\Crystal. rpt\Form3DMS.pt SuperSet Reference: RR56798
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600763
Project: Astoria Area-Wide/0592004.00 Date Extracted: 02/07/2006
Sample Matrix: Water Date Analyzed: 02/07/2006

Lab Control Spike Summary
Volatile Organics by GC/MS

Extraction Method: EPA 5030B Units: ug/L
Analysis Method: 8260B Basis: NA
Level: Low
Extraction Lot: KWG0602100

Lab Control Sample
KWG0602100-3
Lab Control Spike

%Rec
Analyte Name Result  Expected %Rec Limits
Benzene 10.7 10.0 107 78-121
Toluene 9.81 10.0 98 76-122
Ethylbenzene 8.80 10.0 88 84-122
m,p-Xylenes 18.0 20.0 90 83-125
0-Xylene 8.93 10.0 89 83-122

Results flagged with an asterisk (*) indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: 02/14/2006 08:35:24 Form 3C - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Form3LCS.mpt SuperSet Reference:  RR56798
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Extracted: 02/07/2006
Sample Matrix: Water Date Analyzed: 02/07/2006
Lab Control Spike Summary
Volatile Organics by GC/MS
Extraction Method: EPA 5030B Units: ug/L
Analysis Method: 8260B Basis: NA
Level: Low
Extraction Lot: KWG0602222
Lab Control Sample

KWG0602222-3

Lab Centrol Spike YuRec
Analyte Name Result  Expected %Rec  Limits
Benzene 10.2 10.0 102 78-121
Toluene 9.34 10.0 93 76-122
Ethylbenzene 8.25 10.0 83 * 84-122
m,p-Xylenes 16.6 20.0 83 83-125
o-Xylene 8.48 10.0 85 83-122
Results flagged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 02/14/2006 08:35:27 Form 3C - Organic Page 1 of 1

u:\Stealth\Crystal.rpt\Form3LCS..rpt

SuperSet Reference: RR56798
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Semi-Volatile Organic Compounds
EPA Method 8270C
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: SD-100 Units: ug/Kg
Lab Code: K0600765-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Bis(2-chloroethyl) Ether ND U 11 52 1 02/02/06  02/14/06 KWG0601824
Phenol 15 J 33 4.1 1 02/02/06  02/14/06 KWG0601824
2-Chlorophenol ND U 11 3.7 1 02/02/06  02/14/06 KWG0601824
1,3-Dichlorobenzene ND U 11 3.5 1 02/02/06  02/14/06 KWG0601824
1,4-Dichlorobenzene ND U 11 4.1 1 02/02/06  02/14/06 KWG0601824
1,2-Dichlorobenzene ND U 11 2.8 1 02/02/06  02/14/06 KWG0601824
Benzyl Alcohol ND U 11 8.0 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroisopropyl) Ether ND U 11 2.6 1 02/02/06  02/14/06 KWG0601824
2-Methylphenol ND U 11 7.4 1 02/02/06  02/14/06 KWG0601824
Hexachloroethane ND U 11 438 1 02/02/06  02/14/06 KWG0601824
N-Nitrosodi-n-propylamine ND U 11 6.9 1 02/02/06  02/14/06 KWG0601824
4-Methylphenolt ND U 11 6.3 1 02/02/06  02/14/06 KWG0601824
Nitrobenzene ND U 11 4.4 1 02/02/06  02/14/06 KWG0601824
Isophorone ND U 11 3.5 1 02/02/06  02/14/06 KWG0601824
2-Nitrophenol ND U 11 5.6 1 02/02/06  02/14/06 KWG0601824
2,4-Dimethylphenol ND U 54 12 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroethoxy)methane ND U 11 28 1 02/02/06  02/14/06 KWG0601824
2,4-Dichlorophenol ND U 11 3.9 1 02/02/06  02/14/06 KWG0601824
Benzoic Acid ND U 220 210 1 02/02/06  02/14/06 KWG0601824
1,2,4-Trichlorobenzene ND U 11 3.3 1 02/02/06  02/14/06 KWG0601824
Naphthalene 71 ] 11 2.8 1 02/02/06  02/14/06 KWG0601824
4-Chloroaniline ND U 11 4.6 1 02/02/06  02/14/06 KWG0601824
Hexachlorobutadiene ND U 11 3.1 1 02/02/06  02/14/06 KWG0601824
4-Chloro-3-methylphenol ND U 11 4.6 1 02/02/06  02/14/06 KWG0601824
2-Methylnaphthalene ND U 11 2.6 1 02/02/06  02/14/06 KWG0601824
Hexachlorocyclopentadiene ND U 54 33 1 02/02/06  02/14/06 KWG0601824
2,4,6-Trichlorophenol ND U 11 3.9 1 02/02/06  02/14/06 KWG0601824
2,4,5-Trichlorophenol ND U 11 6.5 1 02/02/06  02/14/06 KWG0601824
2-Chloronaphthalene ND U 11 7.8 1 02/02/06  02/14/06 KWG0601824
2-Nitroaniline ND U 22 5.9 1 02/02/06  02/14/06 KWG0601824
Acenaphthylene ND U 11 3.1 1 02/02/06  02/14/06 KWG0601824
Dimethyl Phthalate ND U 11 3.9 1 02/02/06  02/14/06 KWG0601824
2,6-Dinitrotoluene ND U 11 6.1 1 02/02/06  02/14/06 KWG0601824
Comments:
Printed: 02/17/2006 13:24:51 Form 1A - Organic Page 1 of 3
u\Stealth\Crystal. rpt\Form1m.rpt Merged SuperSet Reference: RR56947
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K06007635
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: SD-100 Units: ug/Kg
Lab Code: K0600765-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Acenaphthene ND U 11 2.2 1 02/02/06  02/14/06 KWG0601824
3-Nitroaniline ND U 22 56 1 02/02/06  02/14/06 KWG0601824
2,4-Dinitrophenol ND U 220 78 1 02/02/06  02/14/06 KWG0601824
Dibenzofuran ND U 11 2.8 1 02/02/06  02/14/06 KWG0601824
4-Nitrophenol ND U 110 65 1 02/02/06  02/14/06 KWG0601824
2.4-Dinitrotoluene ND U 11 6.1 1 02/02/06  02/14/06 KWG0601824
Fluorene ND U 11 3.7 1 02/02/06  02/14/06 KWG0601824
4-Chlorophenyl Phenyl Ether ND U 11 44 1 02/02/06  02/14/06 KWG0601824
Diethyl Phthalate ND U 11 7.6 1 02/02/06  02/14/06 KWG0601824
4-Nitroaniline ND U 22 74 1 02/02/06  02/14/06 KWG0601824
2-Methyl-4,6-dinitrophenol ND U 110 3.7 1 02/02/06 02/14/06 KWG0601824
N-Nitrosodiphenylamine ND U 11 4.8 1 02/02/06  02/14/06 KWG0601824
4-Bromophenyl Phenyl Ether ND U 1100 310 100 02/02/06  02/15/06 KWG0601824
Hexachlorobenzene ND U 1100 460 100 02/02/06  02/15/06 KWG0601824
Pentachlorophenol ND U 11000 1900 100 02/02/06  02/15/06 KWG0601824
Phenanthrene ND U 1100 280 100 02/02/06  02/15/06 KWG0601824
Anthracene ND U 1100 310 100 02/02/06  02/15/06 KWG0601824
Di-n-butyl Phthalate ND U 1100 560 100 02/02/06  02/15/06 KWG0601824
Fluoranthene 650 ID 1100 480 100 02/02/06  02/15/06 KWG0601824
Pyrene 290 11 2.8 1 02/02/06  02/14/06 KWG0601824
Butyl Benzyl Phthalate ND U 11 33 1 02/02/06  02/14/06 KWG0601824
3,3'-Dichlorobenzidine ND U 110 8.0 1 02/02/06  02/14/06 KWG0601824
Benz(a)anthracene 120 11 3.1 1 02/02/06  02/14/06 KWG0601824
Chrysene 210 11 3.1 1 02/02/06  02/14/06 KWG0601824
Bis(2-ethylhexyl) Phthalate 140 J 220 3.7 1 02/02/06  02/14/06 KWG0601824
Di-n-octyl Phthalate 28 11 2.6 1 02/02/06  02/14/06 KWG0601824
Benzo(b)fluoranthene 160 11 54 1 02/02/06  02/14/06 KWG0601824
Benzo(k)fluoranthene 54 11 54 1 02/02/06  02/14/06 KWG0601824
Benzo(a)pyrene 76 11 3.5 1 02/02/06  02/14/06 KWG0601824
Indeno(1,2,3-cd)pyrene 48 11 4.1 1 02/02/06  02/14/06 KWG0601824
Dibenz(a,h)anthracene 1 i1 48 1 02/02/06  02/14/06 KWG0601824
Benzo(g,h,i)perylene 44 11 5.0 1 02/02/06  02/14/06 KWG0601824
Comments:
Printed: 02/17/2006 13:24:51 Form 1A - Organic Page 2 of 3
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: SD-100 Units: ug/Kg
Lab Code: K0600765-001 Basis: Dry
Control Date
Surrogate Name %Rec Limits Analyzed Note
2-Fluorophenol 40 11-87 02/14/06 Acceptable
Phenol-d6 51 20-99 02/14/06 Acceptable
Nitrobenzene-d5 40 10-99 02/14/06 Acceptable
2-Fluorobiphenyl 27 10-104 02/14/06 Acceptable
2.4,6-Tribromophenol 69 23-113 02/15/06 Acceptable
Terphenyl-d14 39 39-124 02/14/06 Acceptable
4 Analyte Comments
4-Methylphenol This analyte cannot be separated from 3-Methylphenol.
Cominents:
Printed: (02/17/2006 13:24:51 Form 1A - Organic Page 3 of 3
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: SD-101 Units: ug/Kg
Lab Code: K0600765-002 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Bis(2-chloroethyl) Ether ND U 13 59 1 02/02/06  02/14/06 KWG0601824
Phenol 117 37 4.7 1 02/02/06  02/14/06 KWG0601824
2-Chlorophenol ND U 13 4.2 1 02/02/06  02/14/06 KWG0601824
1,3-Dichlorobenzene ND U 13 4.0 1 02/02/06  02/14/06 KWG0601824
1,4-Dichlorobenzene ND U 13 4.7 1 02/02/06  02/14/06 KWG0601824
1,2-Dichlorobenzene ND U 13 3.2 1 02/02/06  02/14/06 KWG0601824
Benzyl Alcohol ND U 13 9.1 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroisopropyl) Ether ND U 13 3.0 1 02/02/06  02/14/06 KWG0601824
2-Methylphenol ND U 13 8.4 1 02/02/06  02/14/06 KWG0601824
Hexachloroethane ND U 13 5.4 1 02/02/06  02/14/06 KWG0601824
N-Nitrosodi-n-propylamine ND U 13 7.9 1 02/02/06  02/14/06 KWG0601824
4-Methylphenolt 22 13 7.1 1 02/02/06  02/14/06 KWG0601824
Nitrobenzene ND U 13 4.9 1 02/02/06  02/14/06 KWG0601824
Isophorone ND U 13 4.0 1 02/02/06  02/14/06 KWG0601824
2-Nitrophenol ND U 13 6.4 1 02/02/06  02/14/06 KWG0601824
2,4-Dimethylphenol ND U 61 14 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroethoxy)methane ND U 13 32 1 02/02/06  02/14/06 KWG0601824
2,4-Dichlorophenol ND U 13 4.5 1 02/02/06  02/14/06 KWG0601824
Benzoic Acid ND U 250 240 1 02/02/06  02/14/06 KWG0601824
1,2,4-Trichlorobenzene ND U 13 3.7 1 02/02/06  02/14/06 KWG0601824
Naphthalene 40 13 32 1 02/02/06  02/14/06 KWG0601824
4-Chloroaniline ND U 13 52 1 02/02/06  02/14/06 KWG0601824
Hexachlorobutadiene ND U 13 3.5 1 02/02/06  02/14/06 KWG0601824
4-Chloro-3-methylphenol ND U 13 52 1 02/02/06  02/14/06 KWG0601824
2-Methylnaphthalene 20 13 3.0 1 02/02/06  02/14/06 KWG0601824
Hexachlorocyclopentadiene ND U 6100 3700 100 02/02/06  02/15/06 KWG0601824
2,4,6-Trichlorophenol ND U 1300 450 100 02/02/06  02/15/06 KWG0601824
2,4,5-Trichlorophenol ND U 1300 740 100 02/02/06  02/15/06 KWG0601824
2-Chloronaphthalene ND U 1300 890 100 02/02/06  02/15/06 KWG0601824
2-Nitroaniline ND U 2500 670 100 02/02/06  02/15/06 KWG0601824
Acenaphthylene ND U 1300 350 100 02/02/06  02/15/06 KWG0601824
Dimethyl Phthalate ND U 1300 450 100 02/02/06  02/15/06 KWG0601824
2,6-Dinitrotoluene ND U 1300 690 100 02/02/06  02/15/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS

Sample Name: SD-101 Units: ug/Kg
Lab Code: K0600765-002 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Acenaphthene ND U 1300 250 100 02/02/06  02/15/06 KWG0601824
3-Nitroaniline ND U 2500 640 100 02/02/06  02/15/06 KWG0601824
2,4-Dinitrophenol ND U 25000 8900 100 02/02/06  02/15/06 KWG0601824
Dibenzofuran ND U 1300 320 100 02/02/06  02/15/06 KWG0601824
4-Nitrophenol ND U 13000 7400 100 02/02/06  02/15/06 KWG0601824
2,4-Dinitrotoluene ND U 1300 690 100 02/02/06  02/15/06 KWG0601824
Fluorene ND U 1300 420 100 02/02/06  02/15/06 KWG0601824
4-Chlorophenyl Phenyl Ether ND U 1300 490 100 02/02/06  02/15/06 KWG0601824
Diethyl Phthalate ND U 1300 860 100 02/02/06  02/15/06 KWG0601824
4-Nitroaniline ND U 2500 840 100 02/02/06  02/15/06 KWG0601824
2-Methyl-4,6-dinitrophenol ND U 13000 420 100 02/02/06  02/15/06 KWG0601824
N-Nitrosodiphenylamine ND U 1300 540 100 02/02/06  02/15/06 KWG0601824
4-Bromophenyl Phenyl Ether ND U 1300 350 100 02/02/06  02/15/06 KWG0601824
Hexachlorobenzene ND U 1300 520 100 02/02/06  02/15/06 KWG0601824
Pentachlorophenol ND U 13000 2100 100 02/02/06  02/15/06 KWG0601824
Phenanthrene 540 JD 1300 320 100 02/02/06  02/15/06 KWG0601824
Anthracene ND U 1300 350 100 02/02/06  02/15/06 KWG0601824
Di-n-butyl Phthalate ND U 1300 640 100 02/02/06  02/15/06 KWG0601824
Fluoranthene 2000 D 1300 540 100 02/02/06  02/15/06 KWG0601824
Pyrene 570 13 32 1 02/02/06  02/14/06 KWG0601824
Butyl Benzyl Phthalate ND Ui 13 5.0 1 02/02/06  02/14/06 KWG0601824
3,3'-Dichlorobenzidine ND U 130 9.1 1 02/02/06  02/14/06 KWG0601824
Benz(a)anthracene 240 13 3.5 1 02/02/06  02/14/06 KWG0601824
Chrysene 710 13 3.5 1 02/02/06  02/14/06 KWG0601824
Bis(2-ethylhexyl) Phthalate 120 J 250 4.2 1 02/02/06  02/14/06 KWG0601824
Di-n-octyl Phthalate 100 13 3.0 1 02/02/06  02/14/06 KWG0601824
Benzo(b)fluoranthene 380 13 6.2 1 02/02/06  02/14/06 KWG0601824
Benzo(k)fluoranthene 120 13 6.2 1 02/02/06  02/14/06 KWG0601824
Benzo(a)pyrene 160 13 4.0 1 02/02/06  02/14/06 KWG0601824
Indeno(1,2,3-cd)pyrene 96 13 4.7 1 02/02/06  02/14/06 KWG0601824
Dibenz(a,h)anthracene 19 13 54 1 02/02/06  02/14/06 KWG0601824
Benzo(g,h,i)perylene 74 13 5.7 1 02/02/06  02/14/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765

Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006

Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS

Sample Name: SD-101 Units: ug/Kg

Lab Code: K0600765-002 Basis: Dry

Control Date

Surrogate Name %Rec Limits Analyzed Note

2-Fluorophenol 49 11-87 02/14/06 Acceptable

Phenol-d6 61 20-99 02/14/06 Acceptable

Nitrobenzene-d5 50 10-99 02/14/06 Acceptable

2-Fluorobiphenyl 49 10-104 02/15/06 Acceptable

2,4,6-Tribromophenol 84 23-113 02/15/06 Acceptable

Terphenyl-d14 41 39-124 02/14/06 Acceptable

+ Analyte Comments

4-Methylphenol

Comments:

This analyte cannot be separated from 3-Methylphenol.

Printed: 02/17/2006 13:24:52
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS

Sample Name: SD-102 Units: ug/Kg
Lab Code: K0600765-003 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Bis(2-chloroethy!) Ether ND U 19 39 1 02/02/06  02/14/06 KWG0601824
Phenol 19J 56 7.1 1 02/02/06  02/14/06 KWG0601824
2-Chlorophenol ND U 19 6.3 1 02/02/06  02/14/06 KWG0601824
1,3-Dichlorobenzene ND U 19 6.0 1 02/02/06  02/14/06 KWG0601824
1,4-Dichlorobenzene ND U 19 7.1 1 02/02/06  02/14/06 KWG0601824
1,2-Dichlorobenzene ND U 19 48 1 02/02/06  02/14/06 KWG0601824
Benzyl Alcohol ND U 19 14 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroisopropyl) Ether ND U 19 4.5 1 02/02/06  02/14/06 KWG0601824
2-Methylphenol ND U 19 13 1 02/02/06  02/14/06 KWG0601824
Hexachloroethane ND U 19 8.2 1 02/02/06  02/14/06 KWG0601824
N-Nitrosodi-n-propylamine ND U 19 12 1 02/02/06  02/14/06 KWG0601824
4-Methylphenolt 25 19 11 1 02/02/06  02/14/06 KWG0601824
Nitrobenzene ND U 19 74 1 02/02/06  02/14/06 KWG0601824
Isophorone ND U 19 6.0 1 02/02/06  02/14/06 KWG0601824
2-Nitrophenol ND U 19 9.6 1 02/02/06  02/14/06 KWG0601824
2,4-Dimethylphenol ND U 93 21 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroethoxy)methane ND U 19 4.8 1 02/02/06  02/14/06 KWG0601824
2,4-Dichlorophenol ND U 19 6.7 1 02/02/06  02/14/06 KWG0601824
Benzoic Acid ND U 370 360 1 02/02/06  02/14/06 KWG0601824
1,2,4-Trichlorobenzene ND U 19 5.6 1 02/02/06  02/14/06 KWG0601824
Naphthalene 160 19 4.8 1 02/02/06  02/14/06 KWG0601824
4-Chloroaniline ND U 19 7.8 1 02/02/06  02/14/06 KWG0601824
Hexachlorobutadiene ND U 19 5.2 1 02/02/06  02/14/06 KWG0601824
4-Chloro-3-methylphenol ND 19 7.8 1 02/02/06  02/14/06 KWG0601824
2-Methylnaphthalene 60 19 4.5 1 02/02/06  02/14/06 KWG0601824
Hexachlorocyclopentadiene ND U 9300 5600 100 02/02/06  02/15/06 KWG0601824
2,4,6-Trichlorophenol ND U 1900 670 100 02/02/06  02/15/06 KWG0601824
2,4,5-Trichlorophenol ND U 1900 1200 100 02/02/06  02/15/06 KWG0601824
2-Chloronaphthalene ND U 1900 1400 100 02/02/06  02/15/06 KWG0601824
2-Nitroaniline ND U 3700 1000 100 02/02/06  02/15/06 KWG0601824
Acenaphthylene ND U 1900 520 100 02/02/06  02/15/06 KWG0601824
Dimethyl Phthalate ND U 1900 670 100 02/02/06  02/15/06 KWG0601824
2,6-Dinitrotoluene ND U 1900 1100 100 02/02/06  02/15/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS

Sample Name: SD-102 Units: ug/Kg
Lab Code: K0600765-003 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Acenaphthene ND U 1900 370 100 02/02/06  02/15/06 KWG0601824
3-Nitroaniline ND U 3700 960 100 02/02/06  02/15/06 KWG0601824
2,4-Dinitrophenol ND U 37000 14000 100 02/02/06  02/15/06 KWG0601824
Dibenzofuran ND U 1900 480 100 02/02/06  02/15/06 KWG0601824
4-Nitrophenol ND U 19000 12000 100 02/02/06  02/15/06 KWG0601824
2,4-Dinitrotoluene ND U 1900 1100 100 02/02/06  02/15/06 KWG0601824
Fluorene ND U 1900 630 100 02/02/06  02/15/06 KWG0601824
4-Chlorophenyl Phenyl Ether ND U 1900 740 100 02/02/06  02/15/06 KWG0601824
Diethyl Phthalate ND U 1900 1300 100 02/02/06  02/15/06 KWG0601824
4-Nitroaniline ND U 3700 1300 100 02/02/06  02/15/06 KWG0601824
2-Methyl-4,6-dinitrophenol ND U 19000 630 100 02/02/06  02/15/06 KWG0601824
N-Nitrosodiphenylamine ND U 1900 820 100 02/02/06  02/15/06 KWG0601824
4-Bromophenyl Phenyl Ether ND U 1900 520 100 02/02/06  02/15/06 KWG0601824
Hexachlorobenzene ND U 1900 780 100 02/02/06  02/15/06 KWG0601824
Pentachlorophenol ND U 19000 3200 100 02/02/06  02/15/06 KWG0601824
Phenanthrene 620 JD 1900 480 100 02/02/06  02/15/06 KWG0601824
Anthracene 700 JD 1900 520 100 02/02/06  02/15/06 KWG0601824
Di-n-butyl Phthalate ND U 1900 960 100 02/02/06  02/15/06 KWG0601824
Fluoranthene 4100 D 1900 820 100 02/02/06  02/15/06 KWG0601824
Pyrene 1100 19 4.8 1 02/02/06  02/14/06 KWG0601824
Butyl Benzyl Phthalate ND U 19 5.6 1 02/02/06  02/14/06 KWG0601824
3,3'-Dichlorobenzidine ND U 190 14 1 02/02/06  02/14/06 KWG0601824
Benz(a)anthracene 920 19 52 1 02/02/06  02/14/06 KWG0601824
Chrysene 2500 D 1900 520 100 02/02/06  02/15/06 KWG0601824
Bis(2-ethylhexyl) Phthalate 160 J 370 6.3 1 02/02/06  02/14/06 KWG0601824
Di-n-octyl Phthalate ND U 19 4.5 1 02/02/06  02/14/06 KWG0601824
Benzo(b)fluoranthene 1400 JD 1900 930 100 02/02/06  02/15/06 KWG0601824
Benzo(k)fluoranthene 300 19 9.3 1 02/02/06  02/14/06 KWG0601824
Benzo(a)pyrene 450 19 6.0 1 02/02/06  02/14/06 KWG0601824
Indeno(1,2,3-cd)pyrene 280 19 7.1 1 02/02/06  02/14/66 KWG0601824
Dibenz(a,h)anthracene 56 19 8.2 1 02/02/06  02/14/06 KWG0601824
Benzo(g,h,i)perylene 210 19 8.5 1 02/02/06  02/14/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: SD-102 Units: ug/Kg
Lab Code: K0600765-003 Basis: Dry
Control Date
Surrogate Name %Rec Limits Analyzed Note
2-Fluorophenol 41 11-87 02/14/06 Acceptable
Phenol-d6 58 20-99 02/14/06 Acceptable
Nitrobenzene-d5 41 10-99 02/14/06 Acceptable
2-Fluorobiphenyl 73 10-104 02/15/06 Acceptable
2,4,6-Tribromophenol 76 23-113 02/15/06 Acceptable
Terphenyl-d14 41 39-124 02/14/06 Acceptable
+ Analyte Comments
4-Methylphenol This analyte cannot be separated from 3-Methylphenol.
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS

Sample Name: SD-103 Units: ug/Kg
Lab Code: K0600765-004 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Bis(2-chloroethyl) Ether ND U 12 5.5 1 02/02/06  02/14/06 KWG0601824
Phenol 70 J 35 4.4 1 02/02/06  02/14/06 KWG0601824
2-Chlorophenol ND U 12 3.9 1 02/02/06  02/14/06 KWG0601824
1,3-Dichlorobenzene ND U 12 3.7 1 02/02/06  02/14/06 KWG0601824
1,4-Dichlorobenzene ND U 12 4.4 1 02/02/06  02/14/06 KWG0601824
1,2-Dichlorobenzene ND U 12 3.0 1 02/02/06  02/14/06 KWG0601824
Benzyl Alcohol ND U 12 8.5 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroisopropyl) Ether ND U 12 2.8 1 02/02/06  02/14/06 KWG0601824
2-Methylphenol ND U 12 7.8 1 02/02/06  02/14/06 KWG0601824
Hexachloroethane ND U 12 5.1 1 02/02/06  02/14/06 KWG0601824
N-Nitrosodi-n-propylamine ND U 12 7.4 1 02/02/06  02/14/06 KWG0601824
4-Methylphenol+ 8.7 ] 12 6.7 1 02/02/06  02/14/06 KWG0601824
Nitrobenzene ND U 12 4.6 1 02/02/06  02/14/06 KWG0601824
Isophorone ND U 12 3.7 1 02/02/06  02/14/06 KWG0601824
2-Nitrophenol ND U 12 6.0 1 02/02/06  02/14/06 KWG0601824
2.,4-Dimethylphenol ND U 58 13 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroethoxy)methane ND U 12 3.0 1 02/02/06  02/14/06 KWG0601824
2,4-Dichlorophenol ND U 12 4.2 1 02/02/06  02/14/06 KWG0601824
Benzoic Acid ND U 230 220 1 02/02/06  02/14/06 KWG0601824
1,2,4-Trichlorobenzene ND U 12 3.5 1 02/02/06  02/14/06 KWG0601824
Naphthalene 6.9 J 12 3.0 1 02/02/06  02/14/06 KWG0601824
4-Chloroaniline ND U 12 4.9 1 02/02/06  02/14/06 KWG0601824
Hexachlorobutadiene ND U 12 3.3 1 02/02/06  02/14/06 KWG0601824
4-Chloro-3-methylphenol ND U 12 4.9 1 02/02/06  02/14/06 KWG0601824
2-Methyinaphthalene 83 1] 12 2.8 1 02/02/06  02/14/06 KWG0601824
Hexachlorocyclopentadiene ND U 58 35 1 02/02/06  02/14/06 KWG0601824
2,4,6-Trichlorophenol ND U 12 42 1 02/02/06  02/14/06 KWG0601824
2,4,5-Trichlorophenol ND U 12 6.9 1 02/02/06  02/14/06 KWG0601824
2-Chloronaphthalene ND U 12 8.3 1 02/02/06  02/14/06 KWG0601824
2-Nitroaniline ND U 23 6.2 1 02/02/06  02/14/06 KWG0601824
Acenaphthylene 15 12 3.3 1 02/02/06  02/14/06 KWG0601824
Dimethy! Phthalate ND U 12 4.2 1 02/02/06  02/14/06 KWG0601824
2,6-Dinitrotoluene ND U 12 6.5 1 02/02/06  02/14/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client; Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: SD-103 Units: ug/Kg
Lab Code: K0600765-004 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C
Dilation Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Acenaphthene 10 J 12 23 1 02/02/06  02/14/06 KWG0601824
3-Nitroaniline ND U 23 6.0 1 02/02/06  02/14/06 KWG0601824
2.4-Dinitrophenol ND U 230 83 1 02/02/06  02/14/06 KWG0601824
Dibenzofuran 16 12 3.0 1 02/02/06  02/14/06 KWG0601824
4-Nitrophenol ND U 120 69 1 02/02/06  02/14/06 KWG0601824
2,4-Dinitrotoluene ND U 12 6.5 1 02/02/06  02/14/06 KWG0601824
Fluorene 45 12 3.9 1 02/02/06  02/14/06 KWG0601824
4-Chlorophenyl Phenyl Ether ND U 12 4.6 1 02/02/06  02/14/06 KWG0601824
Diethyl Phthalate ND U 12 8.1 1 02/02/06  02/14/06 KWG0601824
4-Nitroaniline ND U 23 7.8 1 02/02/06  02/14/06 KWG0601824
2-Methyl-4,6-dinitrophenol ND U 120 3.9 1 02/02/06  02/14/06 KWG0601824
N-Nitrosodiphenylamine ND U 12 5.1 1 02/02/06  02/14/06 KWG0601824
4-Bromophenyl Phenyl Ether ND U 12 33 1 02/02/06  02/14/06 KWG0601824
Hexachlorobenzene ND U 12 49 1 02/02/06  02/14/06 KWG0601824
Pentachlorophenol ND U 120 20 1 02/02/06  02/14/06 KWG0601824
Phenanthrene 110 12 3.0 1 02/02/06  02/14/06 KWG0601824
Anthracene 480 12 33 1 02/02/06  02/14/06 KWG0601824
Di-n-butyl Phthalate ND U 12 6.0 1 02/02/06  02/14/06 KWG0601824
Fluoranthene 250 12 5.1 1 02/02/06  02/14/06 KWG0601824
Pyrene 280 12 3.0 1 02/02/06  02/14/06 KWG0601824
Butyl Benzyl Phthalate ND U 12 3.5 1 02/02/06  02/14/06 KWG0601824
3,3'-Dichlorobenzidine ND U 120 8.5 1 02/02/06  02/14/06 KWG0601824
Benz(a)anthracene 170 12 3.3 1 02/02/06  02/14/06 KWG0601824
Chrysene 320 12 3.3 1 02/02/06  02/14/06 KWG0601824
Bis(2-ethylhexyl) Phthalate 18 J 230 3.9 1 02/02/06  02/14/06 KWG0601824
Di-n-octyl Phthalate ND U 12 2.8 1 02/02/06  02/14/06 KWG0601824
Benzo(b)fluoranthene 170 12 5.8 1 02/02/06  02/14/06 KWG0601824
Benzo(k)fluoranthene 58 12 5.8 1 02/02/06  02/14/06 KWG0601824
Benzo(a)pyrene 58 12 3.7 1 02/02/06  02/14/06 KWG0601824
Indeno(1,2,3-cd)pyrene 39 12 44 1 02/02/06  02/14/06 KWG0601824
Dibenz(a,h)anthracene 84 J 12 5.1 1 02/02/06  02/14/06 KWG0601824
Benzo(g,h,i)perylene 32 12 5.3 1 02/02/06  02/14/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: SD-103 Units: ug/Kg
Lab Code: K0600765-004 Basis: Dry
Control Date
Surrogate Name % Rec Limits Analyzed Note
2-Fluorophenol 49 11-87 02/14/06 Acceptable
Phenol-d6 61 20-99 02/14/06 Acceptable
Nitrobenzene-d5 57 10-99 02/14/06 Acceptable
2-Fluorobiphenyl 22 10-104 02/14/06 Acceptable
2,4,6-Tribromophenol 58 23-113 02/14/06 Acceptable
Terphenyl-d14 55 39-124 02/14/06 Acceptable
+ Analyte Comments
4-Methylphenol This analyte cannot be separated from 3-Methylphenol.
Comments:
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u:\Stealth\Crystal.rpt\Form 1m.rpt Merged SuperSet Reference: RR56947

106



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: SD-104 Units: ug/Kg
Lab Code: K0600765-005 Basis: Dry
Extraction Method: FEPA 3541 Level: Low
Analysis Method: 8270C
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Bis(2-chloroethyl) Ether ND U 12 5.4 1 02/02/06  02/15/06 KWG0601824
Phenol 8.6 J 34 43 1 02/02/06  02/15/06 KWG0601824
2-Chlorophenol ND U 12 38 1 02/02/06  02/15/06 KWG0601824
1,3-Dichlorobenzene ND U 12 3.6 1 02/02/06  02/15/06 KWG0601824
1,4-Dichlorobenzene ND U 12 43 1 02/02/06  02/15/06 KWG0601824
1,2-Dichlorobenzene ND U 12 2.9 1 02/02/06  02/15/06 KWG0601824
Benzy! Alcohol ND U 12 83 1 02/02/06  02/15/06 KWG0601824
Bis(2-chloroisopropyl) Ether ND U 12 2.7 1 02/02/06  02/15/06 KWG0601824
2-Methylphenol ND U 12 7.6 1 02/02/06  02/15/06 KWG0601824
Hexachloroethane ND U 12 49 1 02/02/06  02/15/06 KWG0601824
N-Nitrosodi-n-propylamine ND U 12 7.1 1 02/02/06  02/15/06 KWG0601824
4-Methylphenol ND U 12 6.5 1 02/02/06  02/15/06 KWG0601824
Nitrobenzene ND U 12 45 1 02/02/06  02/15/06 KWG0601824
Isophorone ND U 12 3.6 1 02/02/06  02/15/06 KWG0601824
2-Nitrophenol ND U 12 5.8 1 02/02/06  02/15/06 KWG0601824
2,4-Dimethylphenol ND U 56 13 1 02/02/06  02/15/06 KWG0601824
Bis(2-chloroethoxy)methane ND U 12 2.9 1 02/02/06  02/15/06 KWG0601824
2,4-Dichlorophenol ND U 12 4.0 1 02/02/06  02/15/06 KWG0601824
Benzoic Acid ND U 230 220 1 02/02/06  02/15/06 KWG0601824
1,2 4-Trichlorobenzene ND U 12 3.4 1 02/02/06  02/15/06 KWG0601824
Naphthalene ND U 12 2.9 1 02/02/06  02/15/06 KWG0601824
4-Chloroaniline ND U 12 4.7 1 02/02/06  02/15/06 KWG0601824
Hexachlorobutadiene ND U 12 3.2 1 02/02/06  02/15/06 KWG0601824
4-Chloro-3-methylphenol ND U 12 4.7 1 02/02/06  02/15/06 KWG0601824
2-Methylnaphthalene ND U 12 2.7 1 02/02/06  02/15/066 KWG0601824
Hexachlorocyclopentadiene ND U 56 34 1 02/02/06  02/15/06 KWG0601824
2,4,6-Trichlorophenol ND U 12 4.0 1 02/02/06  02/15/06 KWG06013824
2.4,5-Trichlorophenol ND U 12 6.7 1 02/02/06  02/15/06 KWG0601824
2-Chloronaphthalene ND U 12 8.0 1 02/02/06  02/15/06 KWG0601824
2-Nitroaniline ND U 23 6.0 1 02/02/06  02/15/06 KWG0601824
Acenaphthylene ND U 12 3.2 1 02/02/06  02/15/06 KWG0601824
Dimethyl Phthalate ND U 12 4.0 1 02/02/06  02/15/06 KWG0601824
2,6-Dinitrotoluene ND U 12 6.3 1 02/02/06  02/15/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K06007635
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS

Sample Name: SD-104 Units: ug/Kg
Lab Code: K0600765-005 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Acenaphthene ND U 12 23 1 02/02/06  02/15/06 KWG0601824
3-Nitroaniline ND U 23 5.8 1 02/02/06  02/15/06 KWG0601824
2,4-Dinitrophenol ND U 230 80 1 02/02/06  02/15/06 KWG0601824
Dibenzofuran ND U 12 2.9 1 02/02/06  02/15/06 KWG0601824
4-Nitrophenol ND U 120 67 1 02/02/06  02/15/06 KWG0601824
2,4-Dinitrotoluene ND U 12 6.3 1 02/02/06  02/15/06 KWG0601824
Fluorene ND U 12 3.8 1 02/02/06  02/15/06 KWG0601824
4-Chlorophenyl Phenyl Ether ND U 12 4.5 1 02/02/06  02/15/06 KWG0601824
Diethyl Phthalate ND U 12 7.8 1 02/02/06  02/15/06 KWG0601824
4-Nitroaniline ND U 23 7.6 1 02/02/06  02/15/06 KWG0601824
2-Methyl-4,6-dinitrophenol ND U 120 38 1 02/02/06  02/15/06 KWG0601824
N-Nitrosodiphenylamine ND U 12 4.9 1 02/02/06  02/15/06 KWG0601824
4-Bromopheny! Phenyl Ether ND U 12 3.2 1 02/02/06  02/15/06 - KWG0601824
Hexachlorobenzene ND .U 12 4.7 1 02/02/06  02/15/06 KWG0601824
Pentachlorophenol ND U 120 19 1 02/02/06  02/15/06 KWG0601824
Phenanthrene 86 ] 12 29 1 02/02/06  02/15/06 KWG0601824
Anthracene ND U 12 32 1 02/02/06  02/15/06 KWG0601824
Di-n-butyl Phthalate ND U 12 5.8 1 02/02/06  02/15/06 KWG0601824
Fluoranthene 20 12 49 1 02/02/06  02/15/06 KWG0601824
Pyrene 22 12 2.9 1 02/02/06  02/15/06 KWG0601824
Butyl Benzyl Phthalate ND U 12 34 1 02/02/06  02/15/06 KWG0601824
3,3'"-Dichlorobenzidine ND U 120 8.3 1 02/02/06  02/15/06 KWG0601824
Benz(a)anthracene 10 J 12 32 1 02/02/06  02/15/06 KWG0601824
Chrysene 18 12 32 1 02/02/06  02/15/06 KWG0601824
Bis(2-ethylhexyl) Phthalate 7.6 J 230 3.8 1 02/02/06  02/15/06 KWG0601824
Di-n-octyl Phthalate ND U 12 2.7 1 02/02/06  02/15/06 KWG0601824
Benzo(b)fluoranthene 15 12 5.6 1 02/02/06  02/15/06 KWG0601824
Benzo(k)fluoranthene 58171 12 5.6 1 02/02/06  02/15/06 KWG0601824
Benzo(a)pyrene 117 12 3.6 1 02/02/06  02/15/06 KWG0601824
Indeno(1,2,3-cd)pyrene 88 J 12 43 1 02/02/06  02/15/06 KWG0601824
Dibenz(a,h)anthracene ND U 12 4.9 1 02/02/06  02/15/06 KWG0601824
Benzo(g,h,i)perylene 93 ] 12 5.1 1 02/02/06  02/15/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: SD-104 Units: ug/Kg
Lab Code: K0600765-005 Basis: Dry
Control Date
Surrogate Name %Rec Limits Analyzed Note
2-Fluorophenol 46 11-87 02/15/06 Acceptable
Phenol-d6 57 20-99 02/15/06 Acceptable
Nitrobenzene-d5 55 10-99 02/15/06 Acceptable
2-Fluorobiphenyl 20 10-104 02/15/06 Acceptable
2,4,6-Tribromophenol 61 23-113 02/15/06 Acceptable
Terphenyl-d14 59 39-124 02/15/06 Acceptable
+ Analyte Comments
4-Methylphenol This analyte cannot be separated from 3-Methylphenol.
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS

Sample Name: REF-EBB Units: ug/Kg
Lab Code: K0600765-006 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Bis(2-chloroethyl) Ether ND U 11 4.9 1 02/02/06  02/15/06 KWG0601824
Phenol 8.0 J 31 3.9 1 02/02/06  02/15/06 KWG0601824
2-Chlorophenol ND U 11 3.5 1 02/02/06  02/15/06 KWG0601824
1,3-Dichlorobenzene ND U 11 33 1 02/02/06  02/15/06 KWG0601824
1,4-Dichlorobenzene ND U 11 3.9 1 02/02/06  02/15/06 KWG0601824
1,2-Dichlorobenzene ND U 11 2.7 1 02/02/06  02/15/06 KWG0601824
Benzyl Alcohol ND U 11 7.6 1 02/02/06  02/15/06 KWG0601824
Bis(2-chloroisopropyl) Ether ND U 11 2.5 1 02/02/06  02/15/06 KWG0601824
2-Methylphenol ND U 11 7.0 1 02/02/06  02/15/06 KWG0601824
Hexachloroethane ND U 11 4.5 1 02/02/06  02/15/06 KWG0601824
N-Nitrosodi-n-propylamine ND U 11 6.6 1 02/02/06  02/15/06 KWG0601824
4-Methylphenol¥ ND U 11 6.0 1 02/02/06  02/15/06 KWG0601824
Nitrobenzene ND U 11 4.1 1 02/02/06  02/15/06 KWG0601824
Isophorone ND U 11 3.3 1 02/02/06  02/15/06 KWG0601824
2-Nitrophenol ND U 11 5.4 i 02/02/06  02/15/06 KWG0601824
2,4-Dimethylphenol ND U 52 12 1 02/02/06  02/15/06 KWG0601824
Bis(2-chloroethoxy)methane ND U 11 2.7 1 02/02/06 02/15/06 KWG0601824
2,4-Dichlorophenol ND U 11 3.7 1 02/02/06  02/15/06 KWG0601824
Benzoic Acid ND U 210 200 1 02/02/06  02/15/06 KWG0601824
1,2,4-Trichlorobenzene ND U 11 3.1 1 02/02/06  02/15/06 KWG0601824
Naphthalene ND U 11 2.7 1 02/02/06  02/15/06 KWG0601824
4-Chloroaniline ND U 11 4.3 1 02/02/06  02/15/06 KWG0601824
Hexachlorobutadiene ND U 11 2.9 1 02/02/06  02/15/06 KWG0601824
4-Chloro-3-methylphenol ND U 11 43 1 02/02/06  02/15/06 KWG0601824
2-Methylnaphthalene ND U 11 2.5 1 02/02/06  02/15/06 KWG0601824
Hexachlorocyclopentadiene ND U 52 31 1 02/02/06  02/15/06 KWG0601824
2,4,6-Trichlorophenol ND U 11 3.7 1 02/02/06  02/15/06 KWG0601824
2,4,5-Trichlorophenol ND U 11 6.2 1 02/02/06  02/15/06 KWG0601824
2-Chloronaphthalene ND U 11 7.4 1 02/02/06  02/15/06 KWG0601824
2-Nitroaniline ND U 21 5.6 1 02/02/06  02/15/06 KWG0601824
Acenaphthylene ND U 11 2.9 I 02/02/06  02/15/06 KWG0601824
Dimethy! Phthalate ND U 11 3.7 1 02/02/06  02/15/06 KWG0601824
2,6-Dinitrotoluene ND U 11 5.8 1 02/02/06  02/15/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: REF-EBB Units: ug/Kg
Lab Code: K0600765-006 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Acenaphthene ND U 11 2.1 1 02/02/06  02/15/06 KWG0601824
3-Nitroaniline ND U 21 54 1 02/02/06  02/15/06 KWG0601824
2,4-Dinitrophenol ND U 210 74 1 02/02/06  02/15/06 KWG0601824
Dibenzofuran ND U 11 2.7 1 02/02/06  02/15/06 KWG0601824
4-Nitrophenol ND U 110 62 1 02/02/06  02/15/06 KWG0601824
2,4-Dinitrotoluene ND U 11 5.8 1 02/02/06  02/15/06 KWG0601824
Fluorene ND U 11 3.5 1 02/02/06  02/15/06 KWG0601824
4-Chlorophenyl Phenyl Ether ND U 11 4.1 1 02/02/06 02/15/06 KWG0601824
Diethyl Phthalate ND U 11 7.2 1 02/02/06  02/15/06 KWG0601824
4-Nitroaniline ND U 21 7.0 1 02/02/06  02/15/06 KWG0601824
2-Methyl-4,6-dinitrophenol ND U 110 3.5 1 02/02/06  02/15/06 KWG0601824
N-Nitrosodiphenylamine ND U 11 4.5 1 02/02/06  02/15/06 KWG0601824
4-Bromophenyl Phenyl Ether ND U 11 29 1 02/02/06 02/15/06 KWG0601824
Hexachlorobenzene ND U 11 43 1 02/02/06  02/15/06 KWG0601824
Pentachlorophenol ND U 110 18 1 02/02/06  02/15/06 KWG0601824
Phenanthrene 4.1 ] 11 2.7 1 02/02/06  02/15/06 KWG0601824
Anthracene ND U 11 2.9 1 02/02/06  02/15/06 KWG0601824
Di-n-butyl Phthalate ND U 11 54 1 02/02/06  02/15/06 KWG0601824
Fluoranthene 12 11 4.5 1 02/02/06  02/15/06 KWG0601824
Pyrene 15 11 2.7 1 02/02/06  02/15/06 KWG0601824
Butyl Benzyl Phthalate ND U 11 3.1 1 02/02/06  02/15/06 KWG0601824
3,3'-Dichlorobenzidine ND U 110 7.6 1 02/02/06  02/15/06 KWG0601824
Benz(a)anthracene 6.6 J 11 2.9 1 02/02/06  02/15/06 KWG0601824
Chrysene 93 1] 11 2.9 1 02/02/06  02/15/06 KWG0601824
Bis(2-ethylhexyl) Phthalate 6.1 J 210 3.5 1 02/02/06  02/15/06 KWG0601824
Di-n-octyl Phthalate ND U 11 2.5 1 02/02/06  02/15/06 KWG0601824
Benzo(b)fluoranthene 11 7] 11 52 1 02/02/06  02/15/06 KWG0601824
Benzo(k)fluoranthene ND U 11 52 1 02/02/06  02/15/06 KWG0601824
Benzo(a)pyrene 93 J 11 3.3 1 02/02/06  02/15/06 KWG0601824
Indeno(1,2,3-cd)pyrene 7.3 ] 11 3.9 1 02/02/06  02/15/06 KWG0601824
Dibenz(a, h)anthracene ND U 11 4.5 1 02/02/06  02/15/06 KWG0601824
Benzo(g,h,i)perylene 78 ] 11 4.7 1 02/02/06  02/15/06 KWG0601824
Comments:
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112

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: REF-EBB Units: ug/Kg
Lab Code: K0600765-006 Basis: Dry
Control Date
Surrogate Name %Rec Limits Analyzed Note
2-Fluorophenol 41 11-87 02/15/06 Acceptable
Phenol-d6 57 20-99 02/15/06 Acceptable
Nitrobenzene-d5 39 10-99 02/15/06 Acceptable
2-Fluorobiphenyl 19 10-104 02/15/06 Acceptable
2,4,6-Tribromophenol 65 23-113 02/15/06 Acceptable
Terphenyl-d14 60 39-124 02/15/06 Acceptable
+ Analyte Comments
4-Methylphenol This analyte cannot be separated from 3-Methylphenol.
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS

Sample Name: REF-YB Units: ug/Kg
Lab Code: K0600765-007 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 3270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Bis(2-chloroethy!) Ether ND U 10 43 1 02/02/06  02/14/06 KWG0601824
Phenol 5517 30 3.4 1 02/02/06  02/14/06 KWG0601824
2-Chlorophenol ND U 10 3.1 1 02/02/06  02/14/06 KWG0601824
1,3-Dichlorobenzene ND U 10 2.9 1 02/02/06  02/14/06 KWG0601824
1,4-Dichlorobenzene ND U 10 34 1 02/02/06  02/14/06 KWG0601824
1,2-Dichlorobenzene ND U 10 2.4 1 02/02/06  02/14/06 KWG0601824
Benzyl Alcohol ND U 10 6.6 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroisopropyl) Ether ND U 10 2.2 1 02/02/06  02/14/06 KWG0601824
2-Methylphenol ND U 10 6.1 1 02/02/06  02/14/06 KWG0601824
Hexachloroethane ND U 10 3.9 1 02/02/06  02/14/06 KWG0601824
N-Nitrosodi-n-propylamine ND U 10 5.7 1 02/02/06  02/14/06 KWG0601824
4-Methylphenol¥ ND U 10 52 1 02/02/06  02/14/06 KWG0601824
Nitrobenzene ND U 10 3.6 1 02/02/06  02/14/06 KWG0601824
Isophorone ND U 10 2.9 1 02/02/06  02/14/06 KWG0601824
2-Nitrophenol ND U 10 47 1 02/02/06  02/14/06 KWG0601824
2.4-Dimethylphenol ND U 50 98 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroethoxy)methane ND U 10 2.4 1 02/02/06  02/14/06 KWG0601824
2,4-Dichlorophenol ND U 10 32 1 02/02/06  02/14/06 KWG0601824
Benzoic Acid ND U 200 170 1 02/02/06  02/14/06 KWG0601824
1,2,4-Trichlorobenzene ND U 10 2.7 1 02/02/06  02/14/06 KWG0601824
Naphthalene ND U 10 2.4 1 02/02/06  02/14/06 KWG0601824
4-Chloroaniline ND U 10 3.8 1 02/02/06  02/14/06 KWG0601824
Hexachlorobutadiene ND U 10 2.5 1 02/02/06  02/14/06 KWG0601824
4-Chloro-3-methylphenol ND U 10 3.8 1 02/02/06  02/14/06 KWG0601824
2-Methylnaphthalene ND U 10 2.2 1 02/02/06  02/14/06 KWG0601824
Hexachlorocyclopentadiene ND U 50 27 1 02/02/06  02/14/06 KWG0601824
2,4,6-Trichlorophenol ND U 10 3.2 1 02/02/06  02/14/06 KWG0601824
2,4,5-Trichlorophenol ND U 10 54 1 02/02/06  02/14/06 KWG0601824
2-Chloronaphthalene ND U 10 6.4 1 02/02/06  02/14/06 KWG0601824
2-Nitroaniline ND U 20 4.8 1 02/02/06  02/14/06 KWG0601824
Acenaphthylene ND U 10 2.5 1 02/02/06  02/14/06 KWG0601824
Dimethyl Phthalate ND U 10 32 1 02/02/06  02/14/06 KWG0601824
2,6-Dinitrotoluene ND U 10 5.0 1 02/02/06  02/14/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS

Sample Name: REF-YB Units: ug/Kg
Lab Code: K0600765-007 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Acenaphthene ND U 10 1.8 1 02/02/06  02/14/06 KWG0601824
3-Nitroaniline ND U 20 4.7 1 02/02/06  02/14/06 KWG0601824
2,4-Dinitrophenol ND U 200 64 1 02/02/06  02/14/06 KWG0601824
Dibenzofuran ND U 10 2.4 1 02/02/06  02/14/06 KWG0601824
4-Nitrophenol ND U 100 54 1 02/02/06  02/14/06 KWG0601824
2.4-Dinitrotoluene ND U 10 5.0 1 02/02/06  02/14/06 KWG0601824
Fluorene ND U 10 3.1 1 02/02/06  02/14/06 KWG0601824
4-Chlorophenyl Phenyl Ether ND U 10 3.6 1 02/02/06 02/14/06 KWG0601824
Diethy! Phthalate ND U 10 6.2 1 02/02/06  02/14/06 KWG0601824
4-Nitroaniline ND U 20 6.1 1 02/02/06  02/14/06 KWG0601824
2-Methyl-4,6-dinitrophenol ND U 100 3.1 1 02/02/06  02/14/06 KWG0601824
N-Nitrosodiphenylamine ND U 10 3.9 1 02/02/06  02/14/06 KWG0601824
4-Bromophenyl Phenyl Ether ND U 10 2.5 1 02/02/06  02/14/06 KWG0601824
Hexachlorobenzene ND U 10 3.8 1 02/02/06  02/14/06 KWG0601824
Pentachlorophenol ND U 100 16 1 02/02/06  02/14/06 KWG0601824
Phenanthrene 3.7) 10 24 1 02/02/06  02/14/06 KWG0601824
Anthracene ND U 10 2.5 1 02/02/06  02/14/06 KWG0601824
Di-n-butyl Phthalate ND U 10 47 1 02/02/06  02/14/06 KWG0601824
Fluoranthene 11 10 3.9 1 02/02/06  02/14/06 KWG0601824
Pyrene 13 10 2.4 1 02/02/06  02/14/06 KWG0601824
Butyl Benzyl Phthalate ND U 10 2.7 1 02/02/06  02/14/06 KWG0601824
3,3'-Dichlorobenzidine ND U 100 6.6 1 02/02/06  02/14/06 KWG0601824
Benz(a)anthracene 58] 10 2.5 1 02/02/06  02/14/06 KWG0601824
Chrysene 8.6 I 10 2.5 1 02/02/06  02/14/06 KWG0601824
Bis(2-ethylhexyl) Phthalate 3717 200 3.1 1 02/02/06  02/14/06 KWG0601824
Di-n-octyl Phthalate ND U 10 2.2 1 02/02/06  02/14/06 KWG0601824
Benzo(b)fluoranthene 10 10 45 1 02/02/06  02/14/06 KWG0601824
Benzo(k)fluoranthene ND U 10 4.5 1 02/02/06  02/14/06 KWG0601824
Benzo(a)pyrene 93 ] 10 2.9 1 02/02/06  02/14/06 KWG0601824
Indeno(1,2,3-cd)pyrene 7.7 1 10 3.4 1 02/02/06  02/14/06 KWG0601824
Dibenz(a,h)anthracene ND U 10 3.9 1 02/02/06  02/14/06 KWG0601824
Benzo(g,h,i)perylene 93] 10 4.1 1 02/02/06  02/14/06 KWG0601824
Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO06007635
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Semi-Volatile Organic Compounds by GC/MS
Sample Name: REF-YB Units: ug/Kg
Lab Code: K0600765-007 Basis: Dry
Control Date
Surrogate Name %Rec Limits Analyzed Note
2-Fluorophenol 29 11-87 02/14/06 Acceptable
Phenol-d6 38 20-99 02/14/06 Acceptable
Nitrobenzene-dS 34 10-99 02/14/06 Acceptable
2-Fluorobiphenyl 27 10-104 02/14/06 Acceptable
2,4,6-Tribromophenol 44 23-113 02/14/06 Acceptable
Terphenyl-d14 50 39-124 02/14/06 Acceptable
+ Analyte Comments
4-Methylphenol This analyte cannot be separated from 3-Methylphenol.
Comments:
Printed: 02/17/2006 13:25:01 Form 1A - Organic Page 3 of 3
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Semi-Volatile Organic Compounds by GC/MS

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG0601824-5 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Bis(2-chloroethyl) Ether ND U 5.0 2.4 1 02/02/06  02/14/06 KWG0601824
Phenol ND U 15 1.9 1 02/02/06  02/14/06 KWG0601824
2-Chlorophenol ND U 5.0 1.7 1 02/02/06  02/14/06 KWG0601824
1,3-Dichlorobenzene ND U 50 1.6 1 02/02/06  02/14/06 KWG0601824
1,4-Dichlorobenzene ND U 5.0 1.9 1 02/02/06  02/14/06 KWG0601824
1,2-Dichlorobenzene ND U 5.0 1.3 1 02/02/06  02/14/06 KWG0601824
Benzyl Alcohol ND U 5.0 3.7 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroisopropyl) Ether ND U 5.0 1.2 1 02/02/06  02/14/06 KWG0601824
2-Methylphenol ND U 5.0 3.4 1 02/02/06  02/14/06 KWG0601824
Hexachloroethane ND U 5.0 22 1 02/02/06  02/14/06 KWG0601824
N-Nitrosodi-n-propylamine ND U 5.0 32 1 02/02/06  02/14/06 KWG0601824
4-Methylphenolt ND U 5.0 2.9 1 02/02/06  02/14/06 KWG0601824
Nitrobenzene ND U 5.0 2.0 1 02/02/06  02/14/06 KWG0601824
Isophorone ND U 5.0 1.6 1 02/02/06  02/14/06 KWG0601824
2-Nitrophenol ND U 5.0 2.6 1 02/02/06  02/14/06 KWG0601824
2,4-Dimethylphenol ND U 25 55 1 02/02/06  02/14/06 KWG0601824
Bis(2-chloroethoxy)methane ND U 5.0 1.3 1 02/02/06  02/14/06 KWG0601824
2,4-Dichlorophenol ND U 5.0 1.8 1 02/02/06  02/14/06 KWG0601824
Benzoic Acid ND U 100 96 1 02/02/06  02/14/06 KWG0601824
1,2,4-Trichlorobenzene ND U 5.0 1.5 1 02/02/06  02/14/06 KWG0601824
Naphthalene ND U 5.0 1.3 1 02/02/06  02/14/06 KWG0601824
4-Chloroaniline ND U 5.0 2.1 1 02/02/06  02/14/06 KWG0601824
Hexachlorobutadiene ND U 5.0 14 1 02/02/06  02/14/06 KWG0601824
4-Chloro-3-methylphenol ND U 5.0 2.1 1 02/02/06  02/14/06 KWG0601824
2-Methylnaphthalene ND U 5.0 1.2 1 02/02/06  02/14/06 KWG0601824
Hexachlorocyclopentadiene ND U 25 15 1 02/02/06  02/14/06 KWG0601824
2.4,6-Trichlorophenol ND U 5.0 1.8 1 02/02/06  02/14/06 KWG0601824
2,4,5-Trichlorophenol ND U 5.0 3.0 1 02/02/06  02/14/06 KWG0601824
2-Chloronaphthalene ND U 5.0 3.6 1 02/02/06  02/14/06 KWG0601824
2-Nitroaniline ND U 10 2.7 1 02/02/06  02/14/06 KWG0601824
Acenaphthylene ND U 5.0 14 1 02/02/06  02/14/06 KWG0601824
Dimethyl Phthalate ND U 5.0 1.8 1 02/02/06  02/14/06 KWG0601824
2,6-Dinitrotoluene ND U 5.0 2.8 1 02/02/06  02/14/06 KWG0601824
Comments:
Printed: 02/17/2006 13:25:02 Form 1A - Organic Page 1 of 3
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO06007635
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Semi-Volatile Organic Compounds by GC/MS

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG0601824-5 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Acenaphthene ND U 5.0 1.0 1 02/02/06  02/14/06 KWG0601824
3-Nitroaniline ND U 10 2.6 1 02/02/06  02/14/06 KWG0601824
2,4-Dinitrophenol ND U 100 36 1 02/02/06  02/14/06 KWG0601824
Dibenzofuran ND U 5.0 13 1 02/02/06  02/14/06 KWG0601824
4-Nitrophenol ND U 50 30 1 02/02/06  02/14/06 KWG0601824
2,4-Dinitrotoluene ND U 5.0 2.8 1 02/02/06  02/14/06 KWG0601824
Fluorene ND U 5.0 1.7 1 02/02/06  02/14/06 KWG0601824
4-Chlorophenyl Phenyl Ether ND U 5.0 2.0 1 02/02/06  02/14/06 KWG0601824
Diethyl Phthalate ND U 5.0 3.5 1 02/02/06  02/14/06 KWG0601824
4-Nitroaniline ND U 10 3.4 1 02/02/06  02/14/06 KWG0601824
2-Methyl-4,6-dinitrophenol ND U 50 1.7 1 02/02/06  02/14/06 KWG0601824
N-Nitrosodiphenylamine ND U 5.0 2.2 1 02/02/06  02/14/06 KWG0601824
4-Bromopheny! Phenyl Ether ND U 5.0 14 1 02/02/06  02/14/06 KWG0601824
Hexachlorobenzene ND U 5.0 2.1 1 02/02/06  02/14/06 KWG0601824
Pentachlorophenol ND U 50 8.5 1 02/02/06  02/14/06 KWG0601824
Phenanthrene ND U 5.0 1.3 1 02/02/06  02/14/06 KWG0601824
Anthracene ND U 5.0 14 1 02/02/06  02/14/06 KWG0601824
Di-n-butyl Phthalate ND U 5.0 2.6 1 02/02/06  02/14/06 KWG0601824
Fluoranthene ND U 5.0 2.2 i 02/02/06  02/14/06 KWG0601824
Pyrene ND U 5.0 1.3 1 02/02/06  02/14/06 KWG0601824
Butyl Benzyl Phthalate ND U 5.0 1.5 1 02/02/06  02/14/06 KWG0601824
3,3'-Dichlorobenzidine ND U 50 3.7 1 02/02/06  02/14/06 KWG0601824
Benz(a)anthracene ND U 5.0 1.4 1 02/02/06  02/14/06 KWG0601824
Chrysene ND U 5.0 14 1 02/02/06  02/14/06 KWG0601824
Bis(2-ethylhexyl) Phthalate 39 J 100 1.7 1 02/02/06  02/14/06 KWG0601824
Di-n-octyl Phthalate ND U 5.0 1.2 1 02/02/06  02/14/06 KWG0601824
Benzo(b)fluoranthene ND U 5.0 2.5 1 02/02/06  02/14/06 KWG0601824
Benzo(k)fluoranthene ND U 5.0 2.5 1 02/02/06  02/14/06 KWG0601824
Benzo(a)pyrene ND U 5.0 1.6 1 02/02/06  02/14/06 KWG0601824
Indeno(1,2,3-cd)pyrene ND U 5.0 1.9 1 02/02/06  02/14/06 KWG0601824
Dibenz(a,h)anthracene ND U 5.0 2.2 1 02/02/06  02/14/06 KWG0601824
Benzo(g,h,i)perylene ND U 5.0 2.3 1 02/02/06  02/14/06 KWG0601824
Comments:
Printed: 02/17/2006 13:25:02 Form 1A - Organic , Page 2 of 3
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
Sample Matrix: Soil Date Received: NA
Semi-Volatile Organic Compounds by GC/MS
Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG0601824-5 Basis: Dry
Control Date
Surrogate Name %Rec Limits Analyzed Note
2-Fluorophenol 30 11-87 02/14/06 Acceptable
Phenol-d6 41 20-99 02/14/06 Acceptable
Nitrobenzene-d5 34 10-99 02/14/06 Acceptable
2-Fluorobiphenyl 36 10-104 02/14/06 Acceptable
2,4,6-Tribromophenol 49 23-113 02/14/06 Acceptable
Terphenyl-d14 66 39-124 02/14/06 Acceptable
+ Analyte Comments
4-Methylphenol This analyte cannot be separated from 3-Methylphenol.
Comments:
Printed: 02/17/2006 13:25:02 Form 1A - Organic Page 3 of 3
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00
Sample Matrix: Soil
Surrogate Recovery Summary
Semi-Volatile Organic Compounds by GC/MS
Extraction Method: EPA 3541 Units: PERCENT
Analysis Method: 8270C Level: Low
Sample Name Lab Code Surl Sur2 Sur3 Sur4 Surs Sur6
SD-100 K0600765-001 40 51 40 27 69D # 39
SD-101 K0600765-002 49 61 50 49D # 84D# 41
SD-102 K0600765-003 41 58 41 73D# 76D # 41
SD-103 K0600765-004 49 61 57 22 58 35
SD-104 K0600765-005 46 57 55 20 61 59
REF-EBB K0600765-006 41 57 39 19 65 60
REF-YB K0600765-007 29 38 34 27 44 50
Method Blank KWG0601824-5 30 41 34 36 49 66
REF-YBMS KWG0601824-1 48 60 52 40 67 63
REF-YBDMS KWG0601824-2 39 46 41 28 51 47
Lab Control Sample KWG0601824-3 48 56 57 54 62 59
Duplicate Lab Control Sample KWG0601824-4 58 69 69 68 77 73
Surrogate Recovery Control Limits (%)
Surl = 2-Fluorophenol 11-87 Sur5 = 2.4,6-Tribromophenol 23-113
Sur2 = Phenol-d6 20-99 Sur6 = Terphenyl-d14 39-124
Sur3 = Nitrobenzene-d5 10-99
Sur4 = 2-Fluorobiphenyl 10-104
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Printed: 02/17/2006 13:25:08 Form 2A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Extracted: 02/02/2006
Sample Matrix: Soil Date Analyzed: 02/14/2006

Matrix Spike/Duplicate Matrix Spike Summary
Semi-Volatile Organic Compounds by GC/MS

Sample Name: REF-YB Units: ug/Kg
Lab Code: K0600765-007 Basis: Dry
Extraction Methed: EPA 3541 Level: Low
Analysis Method: 8270C Extraction Lot: KWG0601824
REF-YBMS REF-YBDMS
KWG0601824-1 KWG0601824-2

Sample Matrix Spike Duplicate Matrix Spike %%Rec RPD
Analyte Name Result  Result Expected %Rec Result Expected %Rec  Limits RPD  Limit
Phenol 5.5 137 249 53 104 249 40 21-106 27 40
2-Chlorophenol ND 129 249 52 101 249 40 23-94 25 40
1,4-Dichlorobenzene ND 68.2 249 27 58.1 249 23 10-77 16 40
N-Nitrosodi-n-propylamine ND 133 249 53 99.5 249 40 22-115 29 40
1,2,4-Trichlorobenzene ND 92.7 249 37 72.9 249 29 10-89 24 40
4-~Chloro-3-methylphenol ND 139 249 56 104 249 42 21-112 28 40
Acenaphthene ND 122 249 49 85.5 249 34 10-140 35 40
4-Nitrophenol ND 158 249 63 111 249 45 24-120 35 40
2,4-Dinitrotoluene ND 159 249 64 115 249 46 28-126 32 40
Pentachlorophenol ND 148 249 59 113 249 45 10-132 27 40
Pyrene 13 155 249 57 109 249 38 10-173 35 40

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: 02/17/2006 13:25:11 Form 3A - Organic Page 1.of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Extracted: 02/02/2006
Sample Matrix: Soil Date Analyzed: 02/14/2006

Lab Control Spike/Duplicate Lab Control Spike Summary
Semi-Volatile Organic Compounds by GC/MS

Extraction Method: EPA 3541 Units: ug/Kg
Analysis Method: 8270C Basis: Dry
Level: Low

Extraction Lot: KWG0601824

Lab Control Sample Duplicate Lab Control Sampie

KWG0601824-3 KWG0601824-4

Lab Control Spike Duplicate Lab Control Spike %Rec RPD
Analyte Name Result  Expected YRec Result  Expected %Rec Limits ~ RPD  Limit
Bis(2-chloroethyl) Ether 130 250 52 153 250 61 35-100 16 40
Phenol 128 250 51 155 250 62 30-107 19 40
2-Chlorophenol 125 250 50 150 250 60 34-99 18 40
1,3-Dichlorobenzene 119 250 48 128 250 51 38-94 7 40
1,4-Dichlorobenzene 119 250 48 130 250 52 38-92 9 40
1,2-Dichlorobenzene 125 250 50 139 250 55 39-96 10 40
Benzyl Alcohol 124 250 49 148 250 59 32-102 18 40
Bis(2-chloroisopropyl) Ether 128 250 51 148 250 59 30-101 14 40
2-Methylphenol 124 250 49 149 250 59 17-97 18 40
Hexachloroethane 121 250 49 131 250 52 38-98 8 40
N-Nitrosodi-n-propylamine 128 250 51 154 250 62 35-110 19 40
4-Methylphenol 129 250 52 155 250 62 14-99 18 40
Nitrobenzene 134 250 54 160 250 64 35-100 18 40 -
Isophorone 135 250 54 163 250 65 42-110 18 40
2-Nitrophenol 140 250 56 166 250 66 35-106 17 40
2,4-Dimethylphenol 59.7 250 24 76.7 250 31 10-72 25 40
Bis(2-chloroethoxy)methane 134 250 53 160 250 64 37-99 18 40
2.4-Dichlorophenol 129 250 51 156 250 62 38-98 19 40
Benzoic Acid 31.3 750 4 * 119 750 16 10-83 117 * 40
1,2,4-Trichlorobenzene 125 250 50 146 250 58 37-98 15 40
Naphthalene 132 250 53 154 250 61 39-97 15 40
4-Chloroaniline 93.9 250 38 103 250 41 21-86 9 40
Hexachlorobutadiene 127 250 51 144 250 58 38-96 12 40
4~Chloro-3-methylphenol 135 250 54 160 250 64 35-102 17 40
2-Methylnaphthalene 132 250 53 155 250 62 38-95 17 40
Hexachlorocyclopentadiene 114 250 45 136 250 54 15-96 18 40
2,4,6-Trichlorophenol 135 250 54 161 250 64 39-99 18 40
2,4,5-Trichlorophenol 136 250 54 162 250 65 39-101 17 40
2-Chloronaphthalene 130 250 52 157 250 63 37-102 19 40
2-Nitroaniline 157 250 63 191 250 76 44-105 20 40
Acenaphthylene 143 250 57 173 250 69 46-106 19 40
Dimethy! Phthalate 135 250 54 165 250 66 44-107 19 40
2,6-Dinitrotoluene 167 250 67 205 250 82 48-109 20 40
Acenaphthene 133 250 53 158 250 63 42-98 17 40
3-Nitroaniline 138 250 55 168 250 67 40-106 20 40
Results flagged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 02/17/2006 13:25:14 Form 3C - Organic Page 1 of 2
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Extracted: 02/02/2006
Sample Matrix: Soil Date Analyzed: 02/14/2006

Lab Control Spike/Duplicate Lab Control Spike Summary
Semi-Volatile Organic Compounds by GC/MS

Extraction Method: EPA 3541 Units: ug/Kg
Analysis Method: 8270C Basis: Dry
Level: Low
Extraction Lot: KWG0601824
Lab Control Sample Duplicate Lab Control Sample
KWG0601824-3 KWG0601824-4
Lab Control Spike Duplicate Lab Control Spike o, Rec RPD
Analyte Name Result  Expected %Rec Result  Expected %Rec Limits ~ RPD  Limit
2.4-Dinitrophenol 141 250 56 202 250 81 21-120 36 40
Dibenzofuran 130 250 52 155 250 62 41-99 18 40
4-Nitrophenol 134 250 54 179 250 72 43-119 29 40
2,4-Dinitrotoluene 151 250 60 182 250 73 50-117 19 40
Fluorene 133 250 53 160 250 64 43-104 18 40
4-Chlorophenyl Phenyl Ether 129 250 52 156 250 62 42-103 19 40
Diethyl Phthalate 138 250 55 166 250 66 45-114 19 40
4-Nitroaniline 146 250 58 178 250 7 41-112 20 40
2-Methyl-4,6-dinitrophenol 170 250 68 203 250 81 37-113 18 40
N-Nitrosodiphenylamine 124 250 50 151 250 61 27-123 20 40
4-Bromophenyl Phenyl Ether 133 250 33 157 250 63 47-103 16 40
Hexachlorobenzene 133 250 53 158 250 63 49-107 17 40
Pentachlorophenol 142 250 57 168 250 67 25-114 17 40
Phenanthrene 137 250 55 165 250 66 48-101 18 40
Anthracene 137 250 55 163 250 65 50-106 17 40
Di-n-butyl Phthalate 142 250 57 171 250 68 49-126 18 40
Fluoranthene 145 250 58 174 250 70 51-119 18 40
Pyrene 143 250 57 175 250 70 51-109 20 40
Butyl Benzyl Phthalate 140 250 56 . 166 250 66 54-123 17 40
3,3"-Dichlorobenzidine 85.7 250 34 84.8 250 34 10-104 1 40
Benz(a)anthracene 145 250 58 174 250 69 57-115 18 40
Chrysene 146 250 58 * 175 250 70 59-120 18 40
Bis(2-ethylhexyl) Phthalate 177 250 71 170 250 68 52-136 4 40
Di-n-octyl Phthalate 144 250 58 168 250 67 54-127 15 40
Benzo(b)fluoranthene 144 250 58 169 250 68 54-116 16 40
Benzo(k)fluoranthene 146 250 58 170 250 68 56-115 16 40
Benzo(a)pyrene 142 250 57 167 250 67 53-120 16 40
Indeno(1,2,3-cd)pyrene 144 250 58 169 250 67 52-125 16 40
Dibenz(a,h)anthracene 144 250 58 171 250 68 53-122 17 40
Benzo(g,h,i)perylene 141 250 56 164 250 66 45-124 15 40
Results flagged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 02/17/2006 13:25:14 Form 3C - Organic Page 2 of 2
u:\Stealth\Crystal.rpt\Form3DLC.rpt . SuperSet Reference: RR56947
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Polynuclear Aromatic Hydrocarbons
EPA Method 8270C
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006

Polynuclear Aromatic Hydrocarbons
Sample Name: SW-100 Units: ug/L
Lab Code: K0600765-008 Basis: NA
Extraction Method: EPA 3520C Level: Low
Analysis Method: 8270C SIM

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Naphthalene 0.0082 J 0.020 0.0032 1 01/31/06  02/03/06 KWG0601710
2-Methylnaphthalene 0.0039 J 0.020 0.0027 1 01/31/06  02/03/06 KWG0601710
Acenaphthylene ND U 0.020 0.0018 1 01/31/06  02/03/06 KWG0601710
Acenaphthene 0.0040 J 0.020 0.0020 1 01/31/06  02/03/06 KWG0601710
Dibenzofuran ND U 0.020 0.0071 1 01/31/06  02/03/06 KWG0601710
Fluorene 0.0034 J 0.020 0.0026 1 01/31/06  02/03/06 KWG0601710
Phenanthrene 0.0092 J 0.020 0.0032 1 01/31/06  02/03/06 KWG0601710
Anthracene 0.0030 J 0.020 0.0011 1 01/31/06  02/03/06 KWG0601710
Fluoranthene 0.012 J 0.020 0.0024 1 01/31/06  02/03/06 KWG0601710
Pyrene 0.013 J 0.020 0.0023 1 01/31/06  02/03/06 KWG0601710
Benz(a)anthracene ND U 0.020 0.0021 1 01/31/06  02/03/06 KWG0601710
Chrysene 0.0048 J 0.020 0.0013 1 01/31/06  02/03/06 KWG0601710
Benzo(b)fluoranthene 0.0032 J 0.020 0.0020 1 01/31/06  02/03/06 KWG0601710
Benzo(k)fluoranthene 0.0020 J 0.020 0.0014 ! 01/31/06  02/03/06 KWG0601710
Benzo(a)pyrene ND U 0.020 0.0016 1 01/31/06  02/03/06 KWG0601710
Indeno(1,2,3-cd)pyrene ND U 0.020 0.0021 1 01/31/06  02/03/06 KWG0601710
Dibenz(a,h)anthracene ND U 0.020 0.0017 1 01/31/06  02/03/06 KWG0601710
Benzo(g,h,i)perylene ND U 0.020 0.0037 1 01/31/06  02/03/06 KWG0601710

Control Date
Surrogate Name %Rec Limits Analyzed Note
Fluorene-d10 78 24-111 02/03/06 Acceptable
Fluoranthene-d10 76 26-123 02/03/06 Acceptable
Terphenyl-d14 85 25-146 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 17:02:22 Form 1A - Ozfanic Page of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006

Polynuclear Aromatic Hydrocarbons
Sample Name: SW-101 Units: ug/L
LLab Code: K0600765-009 Basis: NA
Extraction Method: EPA 3520C Level: Low
Analysis Method: 8270C SIM

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Naphthalene 0.14 0.020 0.0032 1 01/31/06  02/03/06 KWG0601710
2-Methylnaphthalene 0.082 0.020 0.0027 1 01/31/06  02/03/06 KWG0601710
Acenaphthylene 0.0058 J 0.020 0.0018 1 01/31/06  02/03/06 KWG0601710
Acenaphthene 0.0097 J 0.020 0.0020 1 01/31/06  02/03/06 KWG0601710
Dibenzofuran ND U 0.020 0.0071 1 01/31/06  02/03/06 KWG0601710
Fluorene 0.0076 J 0.020 0.0026 1 01/31/06  02/03/06 KWG0601710
Phenanthrene 0.012 J 0.020 0.0032 1 01/31/06  02/03/06 KWG0601710
Anthracene 0.0033 J 0.020 0.0011 1 01/31/06  02/03/06 KWG0601710
Fluoranthene 0.016 ] 0.020 0.0024 1 01/31/06  02/03/06 KWG0601710
Pyrene 0.020 J 0.020 0.0023 1 01/31/06  02/03/06 KWG0601710
Benz(a)anthracene ND U 0.020 0.0021 1 01/31/06  02/03/06 KWG0601710
Chrysene 0.0035 J 0.020 0.0013 | 01/31/06  02/03/06 KWG0601710
Benzo(b)fluoranthene 0.0029 J 0.020 0.0020 1 01/31/06  02/03/06 KWG0601710
Benzo(k)fluoranthene 0.0019 J 0.020 0.0014 1 01/31/06  02/03/06 KWG0601710
Benzo(a)pyrene 0.0017 J 0.020 0.0016 1 01/31/06  02/03/06 KWG0601710
Indeno(1,2,3-cd)pyrene 0.0030 J 0.020 0.0021 1 01/31/06  02/03/06 KWG0601710
Dibenz(a,h)anthracene 0.0022 J 0.020 0.0017 1 01/31/06  02/03/06 KWG0601710
Benzo(g,h,i)perylene ND U 0.020 0.0037 1 01/31/06  02/03/06 KWG0601710

Control Date
Surrogate Name %eRec Limits Analyzed Note
Fluorene-d10 78 24-111 02/03/06 Acceptable
Fluoranthene-d 10 78 26-123 02/03/06 Acceptable
Terphenyl-d14 86 25-146 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 17:02:24 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006

Polynuclear Aromatic Hydrocarbons

Sample Name: SW-102 Units: ug/L
[.ab Code: KO0600765-010 Basis: NA
Extraction Method: EPA 3520C Level: Low

Analysis Method: 8270C SIM

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Naphthalene 0.21 0.020 0.0032 1 01/31/06  02/03/06 KWG0601710
2-Methylnaphthalene 0.14 0.020 0.0027 1 01/31/06  02/03/06 KWG0601710
Acenaphthylene 0.0077 J 0.020 0.0018 1 01/31/06  02/03/06 KWG0601710
Acenaphthene 0.015 J 0.020 0.0020 1 01/31/06  02/03/06  KWG0601710
Dibenzofuran 0.0080 J 0.020 0.0071 1 01/31/06  02/03/06 KWG0601710
Fluorene 0.011 J 0.020 0.0026 1 01/31/06  02/03/06 KWG0601710
Phenanthrene 0.015 J 0.020 0.0032 1 01/31/06  02/03/06 KWG0601710
Anthracene 0.0050 J 0.020 0.0011 1 01/31/06  02/03/06 KWG0601710
Fluoranthene 0.022 0.020 0.0024 1 01/31/06  02/03/06 KWG0601710
Pyrene 0.025 0.020 0.0023 1 01/31/06  02/03/06 KWG0601710
Benz(a)anthracene ND U 0.020 0.0021 1 01/31/06  02/03/06 KWG0601710
Chrysene 0.0051 J 0.020 0.0013 1 01/31/06  02/03/06 KWG0601710
Benzo(b)fluoranthene 0.0020 J 0.020 0.0020 1 01/31/06  02/03/06 KWG0601710
Benzo(k)fluoranthene 0.0014 J 0.020 0.0014 1 01/31/06  02/03/06 KWG0601710
Benzo(a)pyrene ND U 0.020 0.0016 1 01/31/06  02/03/06 KWG0601710
Indeno(1,2,3-cd)pyrene ND U 0.020 0.0021 1 01/31/06  02/03/06 KWG0601710
Dibenz(a,h)anthracene ND U 0.020 0.0017 1 01/31/06  02/03/06 KWG0601710
Benzo(g,h,i)perylene ND U 0.020 0.0037 1 01/31/06  02/03/06 KWG0601710

Control Date
Surrogate Name %Rec Limits Analyzed Note
Fluorene-d10 75 24-111 02/03/06 Acceptable
Fluoranthene-d10 80 26-123 02/03/06 Acceptable
Terphenyl-d14 89 25-146 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 17:02:26 Form 1A - Oéganic : Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006

Polynuclear Aromatic Hydrocarbons

Sample Name: SW-104 Units: ug/L
Lab Code: K0600765-011 Basis: NA
Extraction Method: EPA 3520C Level: Low

Analysis Method: 8270C SIM

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Naphthalene 0.017 J 0.020 0.0032 1 01/31/06  02/06/06 KWG0601710
2-Methylnaphthalene 0.0095 J 0.020 0.0027 1 01/31/06  02/06/06 KWG0601710
Acenaphthylene ND U 0.020 0.0018 1 01/31/06  02/06/06 KWG0601710
Acenaphthene 0.0023 J 0.020 0.0020 1 01/31/06  02/06/06 KWG0601710
Dibenzofuran ND U 0.020 0.0071 1 01/31/06  02/06/06 KWG0601710
Fluorene ND U 0.020 0.0026 1 01/31/06  02/06/06 KWG0601710
Phenanthrene 0.0048 J 0.020  0.0032 1 01/31/06  02/06/06 KWG0601710
Anthracene ND U 0.020 0.0011 1 01/31/06  02/06/06 KWG0601710
Fluoranthene 0.0038 J 0.020 0.0024 1 01/31/06  02/06/06 KWG0601710
Pyrene 0.0030 J 0.020 0.0023 1 01/31/06  02/06/06 KWG0601710
Benz(a)anthracene ND U 0.020 0.0021 1 01/31/06  02/06/06 KWG0601710
Chrysene ND U 0.020 0.0013 1 01/31/06  02/06/06 KWG0601710
Benzo(b)fluoranthene ND U 0.020 0.0020 1 01/31/06  02/06/06 KWG0601710
Benzo(k)fluoranthene ND U 0.020 0.0014 1 01/31/06  02/06/06 KWG0601710
Benzo(a)pyrene ND U 0.020 0.0016 1 01/31/06  02/06/06 KWG0601710
Indeno(1,2,3-cd)pyrene ND U 0.020 0.0021 1 01/31/06  02/06/06 KWG0601710
Dibenz(a,h)anthracene ND U 0.020 0.0017 1 01/31/06  02/06/06 KWG0601710
Benzo(g,h,i)perylene ND U 0.020 0.0037 1 01/31/06  02/06/06 KWG0601710

Control Date
Surrogate Name %Rec Limits Analyzed Note
Fluorene-d10 76 24-111 02/06/06 Acceptable
Fluoranthene-d10 68 26-123 02/06/06 Acceptable
Terphenyl-d14 87 25-146 02/06/06 Acceptable
Comments:
Printed: 02/07/2006 17:02:28 Form 1A - %r_ﬁanic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: K0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Water Date Received: 01/28/2006

Polynuclear Aromatic Hydrocarbons
Sample Name: SW-105 Units: ug/L
Lab Code: K0600765-012 Basis: NA
Extraction Method: EPA 3520C Level: Low
Analysis Method: 8270C SIM

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Naphthalene 0.0080 J 0.020 0.0032 1 01/31/06  02/06/06 KWG0601710
2-Methylnaphthalene 0.0027 J 0.020 0.0027 1 01/31/06  02/06/06 KWG0601710
Acenaphthylene ND U 0.020 0.0018 1 01/31/06  02/06/06 KWG0601710
Acenaphthene 0.0027 J 0.020 0.0020 1 01/31/06  02/06/06 KWG0601710
Dibenzofuran ND U 0.020 0.0071 1 01/31/06  02/06/06 KWG0601710
Fluorene ND U 0.020 0.0026 1 01/31/06  02/06/06 KWG0601710
Phenanthrene 0.0051 1 0.020 0.0032 1 01/31/06  02/06/06 KWG0601710
Anthracene 0.0013 J 0.020 0.0011 1 01/31/06  02/06/06 KWG0601710
Fluoranthene 0.0049 J 0.020 0.0024 1 01/31/06  02/06/06 - KWG0601710
Pyrene 0.0041 J 0.020 0.0023 1 01/31/06  02/06/06 KWG0601710
Benz(a)anthracene ND U 0.020 0.0021 1 01/31/06  02/06/06 KWG0601710
Chrysene 0.0016 J 0.020 0.0013 1 01/31/06  02/06/06 KWG0601710
Benzo(b)fluoranthene ND U 0.020 0.0020 1 01/31/06  02/06/06 KWGO0601710
Benzo(k)fluoranthene ND U 0.020 0.0014 1 01/31/06  02/06/06 KWG0601710
Benzo(a)pyrene ND U 0.020 0.0016 1 01/31/06  02/06/06 KWG0601710
Indeno(1,2,3-cd)pyrene ND U 0.020 0.0021 1 01/31/06  02/06/06 KWG0601710
Dibenz(a,h)anthracene ND U 0.020 0.0017 1 01/31/06  02/06/06 KWG0601710
Benzo(g,h,i)perylene ND U 0.020 0.0037 1 01/31/06  02/06/06 KWG0601710

Control Date
Surrogate Name %Rec Limits Analyzed Note
Fluorene-d10 76 24-111 02/06/06 Acceptable
Fluoranthene-d10 77 26-123 02/06/06 Acceptable
Terphenyl-d14 83 25-146 02/06/06 Acceptable
Comments:
Printed:  02/07/2006 17:02:30 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Results

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
Sample Matrix: Ocean water Date Received: NA

Polynuclear Aromatic Hydrocarbons

Sample Name: Method Blank Units: ug/L
Lab Code: KWG0601710-4 Basis: NA
Extraction Method: EPA 3520C Level: Low

Analysis Method: 8270C SIM

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Naphthalene ND U 0.020 0.0032 I 01/31/06  02/03/06 KWG0601710
2-Methylnaphthalene ND U 0.020 0.0027 1 01/31/06  02/03/06 KWG0601710
Acenaphthylene ND U 0.020 0.0018 I 01/31/06  02/03/06 KWG0601710
Acenaphthene ND U 0.020 0.0020 1 01/31/06  02/03/06 KWG0601710
Dibenzofuran ND U 0.020 0.0071 1 01/31/06  02/03/06 KWG0601710
Fluorene ND U 0.020 0.0026 1 01/31/06  02/03/06 KWG0601710
Phenanthrene ND U 0.020 0.0032 1 01/31/06  02/03/06 KWG0601710
Anthracene ND U 0.020 0.0011 1 01/31/06  02/03/06 KWG0601710
Fluoranthene ND U 0.020 0.0024 1 01/31/06  02/03/06 KWG0601710
Pyrene ND U 0.020 0.0023 1 01/31/06  02/03/06 KWG0601710
Benz(a)anthracene ND U 0.020 0.0021 1 01/31/06  02/03/06 KWG0601710
Chrysene ND U 0.020 0.0013 1 01/31/06  02/03/06 KWG0601710
Benzo(b)fluoranthene ND U 0.020 0.0020 1 01/31/06  02/03/06 KWG0601710
Benzo(k)fluoranthene 0.0017 J 0.020 0.0014 1 01/31/06  02/03/06 KWG0601710
Benzo(a)pyrene ND U 0.020 0.0016 i 01/31/06  02/03/06 KWG0601710
Indeno(1,2,3-cd)pyrene ND U 0.020 0.0021 1 01/31/06  02/03/06 KWG0601710
Dibenz(a,h)anthracene ND U 0.020 0.0017 1 01/31/06  02/03/06 KWGO0601710
Benzo(g,h,i)perylene ND U 0.020 0.0037 1 01/31/06  02/03/06 KWG0601710

Control Date
Surrogate Name % Rec Limits Analyzed Note
Fluorene-d10 77 24-111 02/03/06 Acceptable
Fluoranthene-d10 82 26-123 02/03/06 Acceptable
Terphenyl-d14 93 25-146 02/03/06 Acceptable
Comments:
Printed: 02/07/2006 17:02:32 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00
Sample Matrix: Water
Surrogate Recovery Summary
Polynuclear Aromatic Hydrocarbons
Extraction Method: EPA 3520C Units: PERCENT
Analysis Method: 8270C SIM Level: Low
Sample Name Lab Code Surl Sur2 Sur3
SW-100 K0600765-008 78 76 85
SW-101 K0600765-009 78 78 86
SW-102 K0600765-010 75 80 89
SW-104 K0600765-011 76 68 87
SW-105 K0600765-012 76 77 83
Method Blank KWG0601710-4 77 82 93
Lab Control Sample KWG0601710-3 79 81 79
Duplicate Lab Control Sample KWG0601710-5 81 82 81
Surrogate Recovery Control Limits (%)
Surl = Fluorene-d10 24-111
Sur2 = Fluoranthene-d10 26-123
Sur3 = Terphenyl-d14 25-146
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Printed: 02/07/2006 17:02:37 Form 2A - Organic Page 1 of 1
uAStealth\Crystal.rpt\Form2.rpt 30 SuperSet Reference: RRS56618



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Kennedy/Jenks Consultants, Incorporated Service Request: KO0600765
Project: Astoria Area-Wide/0592004.00 Date Extracted: 01/31/2006
Sample Matrix: Ocean water Date Analyzed: 02/03/2006
Lab Control Spike/Duplicate Lab Control Spike Summary
Polynuclear Aromatic Hydrocarbons
Extraction Method: EPA 3520C Units: ug/L
Analysis Method: 8270C SIM Basis: NA
Level: Low
Extraction Lot: KWG0601710
Lab Control Sample Duplicate Lab Control Sample
KWG0601710-3 KWG0601710-5
Lab Control Spike Duplicate Lab Control Spike %Rec RPD
Analyte Name Result  Expected %Rec Result  Expected %Rec Limits ~ RPD Limit
Naphthalene 1.90 2.50 76 1.91 2.50 76 32-124 1 30
2-Methylnaphthalene 1.69 2.50 68 1.72 2.50 69 19-133 2 30
Acenaphthylene 2.05 2.50 82 2.11 2.50 84 36-128 3 30
Acenaphthene 2.02 2.50 81 2.08 2.50 83 36-126 3 30
Dibenzofuran 1.86 2.50 74 1.90 2.50 76 10-167 2 30
Fluorene 1.98 2.50 79 2.01 2.50 80 41-130 2 30
Phenanthrene 2.13 2.50 85 2.13 2.50 85 43-129 0 30
Anthracene 2.10 2.50 84 2.05 2.50 82 36-131 2 30
Fluoranthene 2.10 2.50 84 2.12 2.50 85 45-139 1 30
Pyrene 2.44 2.50 98 2.49 2.50 100 38-143 2 30
Benz(a)anthracene 2.12 2.50 85 2.15 2.50 86 45-131 2 30
Chrysene 2.33 2.50 93 2.37 2.50 95 47-132 | 30
Benzo(b)fluoranthene 2.48 2.50 99 2.48 2.50 99 51-135 0 30
Benzo(k)fluoranthene 2.37 2.50 95 2.56 2.50 102 46-139 8 30
Benzo(a)pyrene 2.38 2.50 95 2.46 2.50 98 40-138 3 30
Indeno(1,2,3-cd)pyrene 1.92 2.50 77 1.73 2.50 69 35-148 11 30
Dibenz(a,h)anthracene 1.86 2.50 74 1.69 2.50 68 42-143 10 30
Benzo(g,h,i)perylene 2.15 2.50 86 2.03 2.50 81 42-139 6 30
Results flagged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 02/07/2006 17:02:41 Page | of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Date Prepared: 02/28/2006
Extraction Method Specified in Analytical M ethod
Butyltinsin Porewater (as cation)

Sample Name: SD-100 Units: ug/L
Lab Code: K0601413-001 Basis. NA
Preparation Method METHOD Level: Low
Extraction Method: EPA 3520C
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Tetra-n-butyltin ND U 0.25 0.0075 5 03/01/06 03/09/06 KWG0603363 *
Tri-n-butyltin 0.065 JD 0.10 0.0030 5 03/01/06 03/09/06 KWG0603363 *
Di-n-butyltin 0.013 JD 0.25 0.0028 5 03/01/06 03/09/06 KWG0603363 *
n-Butyltin ND U 0.25 0.0085 5 03/01/06 03/09/06 KWG0603363 *
* See Case Narrative

Control Date

Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 85 23-137 03/09/06 Acceptable
Comments:
Printed:  03/09/2006  16:15:29 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Date Prepared: 02/28/2006
Extraction Method Specified in Analytical M ethod
Butyltinsin Porewater (as cation)

Sample Name: SD-101 Units: ug/L
Lab Code: K0601413-002 Basis. NA
Preparation Method METHOD Level: Low
Extraction Method: EPA 3520C
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Tetra-n-butyltin ND U 0.25 0.0075 5 03/01/06 03/09/06 KWG0603363 *
Tri-n-butyltin 0.081 JD 0.10 0.0030 5 03/01/06 03/09/06 KWG0603363 *
Di-n-butyltin 0.0077 JD 0.25 0.0028 5 03/01/06 03/09/06 KWG0603363 *
n-Butyltin ND U 0.25 0.0085 5 03/01/06 03/09/06 KWG0603363 *
* See Case Narrative

Control Date

Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 64 23-137 03/09/06 Acceptable
Comments:
Printed:  03/09/2006  16:15:35 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Date Prepared: 02/28/2006
Extraction Method Specified in Analytical M ethod
Butyltinsin Porewater (as cation)

Sample Name: SD-102 Units: ug/L
Lab Code: K0601413-003 Basis. NA
Preparation Method METHOD Level: Low
Extraction Method: EPA 3520C
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Tetra-n-butyltin ND U 0.25 0.0075 5 03/01/06 03/09/06 KWG0603363 *
Tri-n-butyltin 0.058 JD 0.10 0.0030 5 03/01/06 03/09/06 KWG0603363 *
Di-n-butyltin 0.0082 JD 0.25 0.0028 5 03/01/06 03/09/06 KWG0603363 *
n-Butyltin ND U 0.25 0.0085 5 03/01/06 03/09/06 KWG0603363 *
* See Case Narrative

Control Date

Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 78 23-137 03/09/06 Acceptable
Comments:
Printed:  03/09/2006  16:15:39 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Date Prepared: 02/28/2006
Extraction Method Specified in Analytical M ethod
Butyltinsin Porewater (as cation)

Sample Name: SD-103 Units: ug/L
Lab Code: K0601413-004 Basis. NA
Preparation Method METHOD Level: Low
Extraction Method: EPA 3520C
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Tetra-n-butyltin ND U 0.25 0.0075 5 03/01/06 03/09/06 KWG0603363 *
Tri-n-butyltin 0.028 JD 0.10 0.0030 5 03/01/06 03/09/06 KWG0603363 *
Di-n-butyltin 0.0039 JD 0.25 0.0028 5 03/01/06 03/09/06 KWG0603363 *
n-Butyltin ND U 0.25 0.0085 5 03/01/06 03/09/06 KWG0603363 *
* See Case Narrative

Control Date

Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 97 23-137 03/09/06 Acceptable
Comments:
Printed:  03/09/2006  16:15:43 Form 1A - Organic Page 1 of 1
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Analytical Results

COLUMBIA ANALYTICAL SERVICES, INC.

Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Date Prepared: 02/28/2006
Extraction Method Specified in Analytical M ethod
Butyltinsin Porewater (as cation)

Sample Name: SD-104 Units: ug/L
Lab Code: K0601413-005 Basis. NA
Preparation Method METHOD Level: Low
Extraction Method: EPA 3520C
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Tetra-n-butyltin ND U 0.050 0.0015 1 03/01/06 03/07/06 KWG0603363 *
Tri-n-butyltin 0.013 J 0.020 0.00060 1 03/01/06 03/07/06 KWG0603363 *
Di-n-butyltin 0.0023 J 0.050 0.00055 1 03/01/06 03/07/06 KWG0603363 *
n-Butyltin ND U 0.050 0.0017 1 03/01/06 03/07/06 KWG0603363 *
* See Case Narrative

Control Date

Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 83 23-137 03/07/06 Acceptable
Comments:
Printed:  03/09/2006  16:15:49 Form 1A - Organic Page 1 of 1
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Analytical Results

COLUMBIA ANALYTICAL SERVICES, INC.

Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Date Prepared: 02/28/2006
Extraction Method Specified in Analytical M ethod
Butyltinsin Porewater (as cation)

Sample Name: REF-EBB Units: ug/L
Lab Code: K0601413-006 Basiss NA
Preparation Method METHOD Level: Low
Extraction Method: EPA 3520C
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Tetra-n-butyltin ND U 0.050 0.0015 1 03/01/06 03/07/06 KWG0603363 *
Tri-n-butyltin 0.013 J 0.020 0.00060 1 03/01/06 03/07/06 KWG0603363 *
Di-n-butyltin 0.0037 J 0.050 0.00055 1 03/01/06 03/07/06 KWG0603363 *
n-Butyltin 0.0019 J 0.050 0.0017 1 03/01/06 03/07/06 KWG0603363 *
* See Case Narrative

Control Date

Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 92 23-137 03/07/06 Acceptable
Comments:
Printed:  03/09/2006  16:15:57 Form 1A - Organic Page 1 of 1
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Analytical Results

COLUMBIA ANALYTICAL SERVICES, INC.

Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00 Date Collected: 01/26/2006
Sample Matrix: Soil Date Received: 01/28/2006
Date Prepared: 02/28/2006
Extraction Method Specified in Analytical M ethod
Butyltinsin Porewater (as cation)

Sample Name: REF-YB Units: ug/L
Lab Code: K0601413-007 Basis. NA
Preparation Method METHOD Level: Low
Extraction Method: EPA 3520C
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Tetra-n-butyltin ND U 0.050 0.0015 1 03/01/06 03/07/06 KWG0603363 *
Tri-n-butyltin 0.010 J 0.020 0.00060 1 03/01/06 03/07/06 KWG0603363 *
Di-n-butyltin 0.0024 J 0.050 0.00055 1 03/01/06 03/07/06 KWG0603363 *
n-Butyltin ND U 0.050 0.0017 1 03/01/06 03/07/06 KWG0603363 *
* See Case Narrative

Control Date

Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 86 23-137 03/07/06 Acceptable
Comments:
Printed:  03/09/2006  16:16:03 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00 Date Collected: NA
Sample Matrix: Aqueous equip b Date Received: NA
Date Prepared: 02/28/2006
Extraction Method Specified in Analytical M ethod
Butyltinsin Porewater (as cation)

Sample Name: Method Blank Units: ug/L
Lab Code: KWG0603363-3 Basis. NA
Preparation Method METHOD Level: Low
Extraction Method: EPA 3520C
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Tetra-n-butyltin ND U 0.050 0.0015 1 03/01/06 03/07/06 KWG0603363
Tri-n-butyltin 0.012 J 0.020 0.00060 1 03/01/06 03/07/06 KWG0603363
Di-n-butyltin 0.0015 J 0.050 0.00055 1 03/01/06 03/07/06 KWG0603363
n-Butyltin ND U 0.050 0.0017 1 03/01/06 03/07/06 KWG0603363

Control Date

Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 100 23-137 03/07/06 Acceptable
Comments:
Printed:  03/09/2006  16:16:09 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal .rpt\Formlm.rpt Merged SuperSet Reference: RR57513



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00
Sample Matrix: Soil

Surrogate Recovery Summary
Extraction Method Specified in Analytical M ethod
Butyltinsin Porewater (as cation)

Preparation Method METHOD Units. PERCENT
Extraction Method: EPA 3520C Level: Low
Analysis Method: Krone

Sample Name Lab Code Surl

SD-100 K0601413-001 85D

SD-101 K0601413-002 64D

SD-102 K0601413-003 78D

SD-103 K0601413-004 97D

SD-104 K0601413-005 83

REF-EBB K0601413-006 92

REF-YB K0601413-007 86

Method Blank KWG0603363-3 100

Lab Control Sample KWG0603363-1 96

Duplicate Lab Control Sample KWG0603363-2 89

Surrogate Recovery Control Limits (%)

Surl = Tri-n-propyltin 23-137

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteriaisnot applicable.

Printed:  03/09/2006 16:16:16 Form 2A - Organic Page 1 of

u:\Stealth\Crystal .rpt\Form2.rpt
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: K ennedy/Jenks Consultants, Incorporated Service Request: K0601413
Project: Astoria Area-Wide/0592004.00 Date Prepared: 02/28/2006
Sample Matrix: Aqueous equip b Date Extracted: 03/01/2006

Date Analyzed: (03/07/2006

Lab Control Spike/Duplicate Lab Control Spike Summary
Butyltinsin Porewater (as cation)

Extraction Method: METHOD/EPA 3520C Units: ug/L
Analysis Method: Krone Basiss NA
Level: Low

Extraction Lot: KWG0603363

Lab Control Sample Duplicate Lab Control Sample
KWG0603363-1 KWG0603363-2
L | Spik Dupli L | Spik
ab Control Spike uplicate Lab Control Spike % Rec RPD

Analyte Name Result Expected ~ %Rec Result Expected ~ %Rec Limits RPD Limit
Tetra-n-butyltin 0.439 0.500 88 0.429 0.500 86 10-104 2 30
Tri-n-butyltin 0477 0.446 107 0.403 0.446 90 24-129 17 30
Di-n-butyltin 0.277 0.384 72 0.258 0.384 67 21-119 7 30
n-Butyltin 0.251 0.312 81 0.277 0.312 89 28-143 10 30
Results flagged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the cal culation which have not been rounded.
Printed:  03/09/2006  16:16:23 Form 3C - Organic Page 1 of

u:\Stealth\Crystal.rpt\Form3DL C.rpt SuperSet Reference: RR57513
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NORTHWESTERN AQUATIC SCIENCES__

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 738-1
Title: Eohaustorius estuarius 10-day sediment toxicity test of estuarine sediments,
Protocol: NAS-XXX-EE4, February 20, 1992, Rev, 3 (March 1, 2005). Based on: Recommended Guidelines
for Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications as specified

by the Dredged Material Management Program (DMMP, formerly Puget Sounci Dredged Disposal Analysis
Program or PSDDA).

STUDY MANAGEMENT

Study Sponsor: Kennedy/Jenks Consultants, 200 S.W. Market St., Suite 500, Portland, OR 97201
Sponsor's Study Monitor: Dr. Talu Fuji
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365,
Test Location: Newport Laboratory.
Laboratory's Study Personnel: M.S. Redmond, M.S., Proj. Mngr./ Study Dir.; LK. Nemeth, B.A., M.B.A., QA
Officer; R.S. Caldwell, Ph.D., Sr. Ag. Toxicol.; G.J. Irissarri, B.S., Ag. Toxicol.; G.A. Buhler, B.S., Aq.
Toxicol.; W.T. Montgomery, A.A., 8r. Tech.; S. J. Gage, B.A., Tech.; G. Hutchinson, B.S., Tech.
Study Schedule:

Test Beginning: 2-17-06, 1130 hs.

Test Ending: 2-27-06, 1100 hrs.
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulatlons at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP} as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Control Sediment: Control sediment (NAS Sample #0438G) was collected from the Echaustorius estuarius
amphipod collection site in lower Yaquina Bay, Oregon, on 2-14-06. Interstitial salinity was 5.0 %.. The
sediment was sieved through a 0.5-mm stainless steel screen and stored at 4°C in the dark.
Test Sediments: Five test sediments and two reference sediments were tested. Details follow:

NAS Sample Ne, 0421G 04226 0423G (424G
Sample Description SD-100 5D-101 SD-102 SD-103
Collection Date 1-26-06 1-26-06 1-26-06 1-26-06
Receipt Date 1-27-06 1-27-06 1-27-06 1-27-06
Interstitial Salinity (%) 1.5 3.0 , 1.0 4.5
NAS Sample No. 0425G 0426G 0427G

Sample Description SD-104 REF-EBB REF-YB

Collection Date 1-26-06 1-26-06 1-26-06

Receipt Date 1-27-06 1-27-06 1-27-06

interstitial Salinity (%o) 5.0 5.0 7.0

- Storage: Upon receipt, sampie containers were completely full(no headspace). Samples were stored at 4°C in
the dark.
Treatments: The samples were homogenized by mixing with stainfess steel implements.

Test No. 738-1 Page 1 of 6
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TEST WATER
Source: Yaquina Bay, Oregon
Date of Collection: 2-15-06
Water Quality: Salinity 28.0%.
Pretreatment: Filtered to <0.40 um, salinity-adjusted with MilliQ® deionized water, aerated.

TEST ORGANISMS
Species: Eohaustorius estuarius, amphipod
Age: adult
Source: Yaquina Bay, Oregon
Acclimation: Amphipods were collected on 2-14-06 at interstitial water conditions of 6.0°C and 18.0%.. They
were acclimated to test temperature and salinity over three days before addition to the test. Average test
conditions during this time were: temperature, 13.6 £ 0.7°C; pH, 7.9 + 0.1; salinity, 27.5 £ 2.7%e; and dissolved
oxygen 8.8 £ 0.3 mg/L.. The photoperiod was constant light.

. TEST PROCEDURES AND CONDITIONS

The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study. . '

Test Chambers: 1 L covered borosilicate glass beakers
Test Volumes: 175 ml of test, reference, or control sediment; 950 mi total volume.
Replicates/Treatment: 5 (plus one water quality replicate, and one additional sacrificial replicate used to
measure interstitial water ammonia-N on day 0.)
Salinity adjustment: none
Organisms/Treatment: 100 (20/replicate); all beakers received test organisms except those sacrificed on day 0.
Water Volume Changes per 24 hr: None.
Aeration: Yes, at least 2 cm above the sediment surface.
Feeding: None.
Acceptance Criteria: Results are valid if mean control mortahty does not exceed 10%, and does not exceed
20% in any one control replicate.
Performance Criteria: For PSDDA testing, the mean mortality in the reference sediment must not exceed the
mean mortality in the control sediment by more than 20%.
Effects Criteria: 1) mortality after 10 days, 2) daily emergence of amphipods from the test sediments, and 3)
failure of surviving amphipods to rebury at the end of the exposure period. Death is defined as no visible
appendage movement or response to tactile stimulation. Unrecovered animals at the end of the exposure period
were considered dead.

* Water Quality and Other Test Conditions; The temperature, dissolved oxygen, salinity, and pH, were measured
in the water quality replicate test chamber daily. Total dissolved sulfide and total ammonia-N were measured
in the overlying water of the water quality replicate test chamber on days 0 and 10. Interstitial total ammonia-N
and total dissolved sulfide were measured in bulk sediments. Interstitial total ammonia-N was also measured
in a sacrificial beaker on test day 0, and from the water quality beaker on test day 10. Interstitial water samples
were obtained by centrifugation or by settling. Total soluble sulfide and total ammonia-N were measured using
Hach reagents based on the methylene blue (EPA Method 376.2) and salicylate (Clin. Chim. Acta 14:403,

1996) colorimetric methods, respectively; samples were not distilled prior to analysis. Un-ionized ammonia-N
was computed using “Un-fonized Ammonia Calculator”, v1.0 (Dr. Landon Ross, Florida Department of
Environmental Protection). The photoperiod was constant light.

Test No. 738-1 . Page 2 of 6
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DATA ANALYSIS METHODS _
The percent amphipod mortality, percent of surviving amphipods failing to rebury at the end of the test, and
percent total effective mortality were determined from the final observations according to the formulas:

Percent Mortality = 100 x ([initial amphipods - surviving amphipods)/initial amphipods)

Percent Survivors not Reburied = 100 x ([surviving amphipods - number survivors reburiedl/surviving
amphipods)

Percent Total Effective Mortality = 100 x ([initial amphipods - surviving amphipods]+ {surviving
amphipods - number survivors reburied])initial amphipods

Another endpoint was the sum of observed daily sediment emergence events in a test beaker throughout the
test. Control and treatment means and standard deviations for the biological endpoints described above and for
water quality data were computed using Microsoft EXCEL 2000. The software used for statistical comparisons
was BioStat (Beta v.4.1 (EXCEL)) bioassay software developed by the U.S. Army Corps of Engineers, Seattle
District. Percent mortality in each test sediment was compared against that in the reference sediment.

Generally, an arcsine square root transformation was performed on percentage data before analysis. In some cases,
arank order transformation was necessary. Following determination of normality and homogeneity of variances, a
one-tailed Student T-test, Approximate T-test, One-sample T-test, Mann Whitney test, or Rankit Analysis was
conducted at the 0.05 level of significance.

PROTOQCOL DEVIATIONS

1. Several salinity measurements were outside the protocol-specified range of 28.0 = 1.0%o (minimum 25.0%o,
maximum 3 1.0%o). .

2. Six temperature readings, on days 5 and 6, exceeded the protocol-specified range of 15.0 % 1.0°C
(maximum 16.3°C).

3. Ondays 3 and 4, dissolved oxygen readings well above saturation suggested that the instrument was
inadvertently used on a freshwater setting. Therefore dissolved oxygen measurements from those two days
were eliminated from further analysis.

4. At test termination, a water quality beaker was accidentally sieved. The amphipod counts from the water
quality beaker were therefore used for biological endpoint calculations, and the biological endpoint beaker
was used for interstitial water quality measurements and overlying ammonia and sulfide measurements.

REFERENCE TOXICANT TEST _
A reference toxicant test with sodium dodecyl sulfate (SDS) was performed to evaluate the performance of the
test organisms used in the sediment toxicity test. The performance is evaluated by comparing the results of this
test with historical results obtained at the laboratory. A summary of the reference toxicant test result is given
below. Reference toxicant test raw data and the applicable control chart are included in Appendix II.

Test No.: 999-2085

Reference Toxicant and Source: sodium dodecyl sulfate, Sigma Chem Lot #17H0459, 1.0 mg/ml stock
prepared 2-17-06

Test Date: 2-17-06

Dilution Water Used: Yaquina Bay, Oregon, seawater

Result: 48-hr LC50, 73.9 mg SDS/L. This result is within the laboratory's control chart warning limits (66.4 —

120 mg/L).

RESULTS AND DISCUSSION
Observations of overlying water quality parameters during the test are summarized in Table 1. Interstitial water
quality measurements during the test are summarized in Table 2. Individual water quality measurements are
located in the raw data (Appendix II).

Except as noted above, all measurements of standard water quality parameters were within protocol-specified
ranges. Dissolved sulfide was not detected in the overlying water (detection limit 0.1 mg/L). Total ammonia-N

Test No. 738-1 Page 3 of 6
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concentrations in the overlying water ranged from 0.1 mg/L to 4.5 mg/L (maximum 0.311 mg/L wn-ionized
ammonia).

Interstitial total ammonia-N concentrations in the bulk sediment ranged from 3.0 to 14.1 mg/L (maximum 0.202
mg/L, un-ionized ammonia), with no detectable sulfide concentrations (detection limit 0.1 mg/L). In samples taken
during the bioassay, interstitial total ammonia-N concentrations ranged from 0.7 mg/L to 44.1 mg/L, with a
maximum un-ionized ammonia concentration of 0,106 mg/L.

Table 3 shows the effects of test sediment exposures on emergence, mortality, and reburial. The test met the
acceptability criterion (£10%) for mean control mortality; mean mortality in the control was 1.0%. In addition,
replicate control mortality was 0.0, 5.0, 0.0, 0.0, and 0.0%; therefore, the control replicate acceptability
criterion was met (S20% in any one replicate). The reference toxicant test result (73.9 mg SDS/L) was within
the laboratory's control chart warning limits. However, mean mortality in both reference sediments exceeded
the mean mortality in the control sediment (1.0%) by more than 20%. Mean mortality in reference sediments
REF-EBB and REF-YB was 23.0% and 61.0%, respectively. REF-EBB was used for statistical comparisons,
by direction of the client, .

The test control acceptance criteria were met, and positive control performance was within the laboratory’s

acceptance limits. However, the reference sediment performance criterion was slightly exceeded. It is

concluded, therefore, that the test has developed provisionally acceptable data for use in making management
" decisions,

Percent mortality in test sediments SD-100, SD-161, SD-102, and SD—IOE was significantly (P=0.05) higher than
that in the reference sediment REF-EBB (Table 3).

Interpretation was based on guidelines from the “Dredged Material Evaluation and Disposal Procedures, A User’s
Manual for the Puget Sound Dredged Disposal Analysis (PSDDA) Program,” February 2000 (U.S. Army Corps of
Engineers, Seattle District; U.S. Environmental Protection Agency, Region 10, Washington Department of Natural
Resources, Washington Department of Ecology). For a test sediment to fail under these guidelines, under the
single hit rule, the mean test mortality must be >20% absolute over the mean negative control response, and >10%
(dispersive) or >30% (nondispersive) absolute over the mean reference sediment response, and statistically
different (o, = 0.05) from the reference sediment. Test sediments SD-100, SD-101, SD-102, and SD-103 failed the
single hit rule under these guidelines. Test sediment SD-104 passed under the single hit rule (Table 4).

STUDY APPROVAL

CQutie R Yuone o
e J. “3/06 /Z«/}»‘MZA/ Novadtn é-i3-0¢
roject Manager/ Stsdy Director Date Quality Assurance Unit Date

O Al /j Gl gr3/o¢

Laboratory Director Date
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Table 1. Summary of overlying water quality conditions during tests of the amphipod, Eohaustorius estuarius,
exposed to estuarine sediments. ‘

Parameter Mean + SD Minimum Maximum "N
Temperature (°C) 154 £0.5 14.4 16.3 88
pH 7.8+ 02 7.0 8.1 88
Salinity (%o) 278+ 1.7 25.0 31.0 88
Dissolved oxygen (mg/L) 8.0£03 7.4 8.6 72
Total soluble sulfide (mg/L) e <.1 <Q.1 16
Total armmonia-N (mg/L) == 0.1 4.5 16
Un-ionized ammonia (mg/L) o 0.004 0.311 15
Table 2. Summary of interstitial water quality conditions during tests of the amphipod, Eohaustorius
estuarius, exposed to estuarine sediments.

Parameter Mean + SD Minimum Maximum N
Salinity (%o} 214 %64 13.0 29.0 16
pH 6804 6.4 7.6 16
Total ammonia-N (mg/L) - 0.7 44.1 16
Un-ionized ammonia (mg/L) - 0.005 0.106 15

Table 3. Means and standard deviations (n=5) of sediment emergence, percent mortality, percent of survivors failing
to rebury, and percent total effective mortality of Echaustorius estuarius exposed to estuarine sediments. An “*”
indicates that the percent mortality in a test sediment was significantly higher than that in reference sediment REF-

EBB (p<0.05).
Sample description Emergence' Percent Percent Survivors Percent Total
(no freplicate) mortality Failing to Rebury Effective
Mortality
Control (NAS #0438G) 0.0£00 1.0£2.2 0.0+£0.0 1.0+22
REF-EBB (NAS #0426G)’ 42+£32 23.0+13.5 0.0£0.0 230135
REF-YB (NAS #0427G)? 14419 61.0%65 0.0%0.0 61.0+86.5
SD-100 (NAS #0421G) 6625202 1000600 * - 160.0+ 0.0
SD-101 (NAS #0422G) 79.2+21.1 100.0£00 * e 100.0+0.0
SD-102 (NAS #0423G) 852+ 19.0 100000 * e 100.0+£0.0
SD-103 (NAS #0424G) [5.6+x94 61.0x82 ¥ 0.0+00 61.0::82
SD-104 (NAS #0425G) 58454 2404 6.5 0.0+0.0 24.0£6.5

! Daily emergence counts include all amphipods observed on or above the sediment surface, whether living or dead.
2 REF-EBB was used as the reference sediment; REF-YB was not used for statistical COmparisons.

Test No., 738-1
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Table 4. Single-hit criteria interpretation of Eohaustorius test data. REF-EBB was used as the reference sediment.

Percent Significantly  Percent Percent Failure Failure under
mortality different difference  difference  under 1-hit 1-hit
- from REF- over over REF-  dispersive  nondispersive
Samiple description EBBatg= negative EBB rule? rule?
0.057 control
Control (NAS #0438G) 1.0£22 . ann - — -— ---
REF-ERB (NAS #0426G)' 230+135 22.0
REF-YB (NAS #0427G)' 61.0+6.5 60.0
SD-100 (NAS #0421G) 100.0 £ 0.0 YES 99.0 71.0 YES YES
SD-101 (NAS #0422G) 100.0+ 0.0 YES 99.0 77.0 YES YES
SD-102 (NAS #0423G) 100.0£ 0.0 YES 99.0 770 YES YES
SD-103 (NAS #0424G) 610482 YES 60.0 38.0 YES YES
SD-104 (NAS #0425G) 24.0+6.5 NO 23.0 1.0 NO NO

TREF-EBB was used as the reference sediment; REF-YB was not used for statistical comparisons.

Test No. 738-1
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
February 20, 1992 Rev. 3 (3-1-05)

TEST PROTOCOL

AMPHIPOD, EOHAUSTORIUS ESTUARIUS,
10-DAY SOLID PHASE SEDIMENT BIOASSAY

L. INTRODUCTION

1.1 Purpose of Stady: The purpose of this study is to identify marine test sediments that are toxic to an estuarine
amphipod.

1.2 Summary of Method: The 10-day static test is performed using aduit amphipods obtained from a wild
population. Test sediments are placed in the bottom of 1-liter glass beakers used as test vessels that are then
filled with clean seawater. Five replicate containers for each test sediment, reference site sediment, and the
collection site control sediment, each containing 20 test organisms, are employed. Survival, emergence
from the sediment during exposure, and failure to rebury in clean sediment after the test are the response
criteria used. The mean and standard deviation for each treatment and test endpoint are given in the final
report. Between-treatment statistical comparisons may be made, where each treatment is compared to the
control and/or reference sediment. This protocol is based on PSEP (1995) guidelines, PSDDA (PSDDA
1989, U.8. ACOE et al. 2000) medifications, SMS (WDOE 2003) and ASTM E-1367 (ASTM 2004).

2. STUDY MANAGEMENT
2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365

2.4 Test Location: Newport Laboratory

2.5 Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:
Quality Assurance Officer:
Aquatic Toxicologist:
Aquatic Toxicologist:

2.6 Proposed Testing Schedule: Tests should begin within 2 weeks (8 weeks with samples under nitrogen for
PSDDA or SMS) of sample collection. A reference toxicant test is run concurrently.

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice reguiations revised August 17, 1989 (40
CFR Part 792).

3. TEST MATERIAL
The test materials are marine or estuarine sediments. E. estuarius is a desirable test species for sediments with
interstitial water salinity of 2-28 ppt, and the use of the K estuarius bioassay is preferred for sediments with
satinities <25 ppt. The collected sediments are placed in a suitable container for shipping and storage. The
preferred container is a solvent and acid cleaned 1 L glass jar fitted with a TFE-lined screw cap. The jars are filled
completely so that there is no air space. At the laboratory, the samples may be stored at 4°C in the dark in the
original sealed containers for up to 2 weeks (8 weeks with no headspace or with samples under nitrogen for PSDDA

Page 1 of 6
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or SMS) prior to testing. The negative control sediment is from a clean site, normally the amphipod collection site.
In addition, one or more reference sediments, clean sediments with physical characteristics similar to the test
sediments, may alse be employed.

4. TEST WATER
Test water is filtered Yaquina Bay seawater adjusted to the selected test salinity. The water is pumped from
Yaquina Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pump pressure to the
laboratory. Filtration is accomplished using a sand filter followed by 5 pm, I pm, and 0.40 um cartridge filters. An

altemnative seawater supply of similar quality may be used. Seawater should be held at <15°C for <2 days prior to
test initiation.

5. TEST ORGANISMS

5.1

52

54

Species: Estuarine amphipod, Eohaustorius estuarius.

Source: Field collected from the lower portion of Beaver Creek, OR, or Yaquina Bay, OR in the intertidal
zone. Interstitial water salinity and temperature are measured at the collection site. The sediments are
sieved in the field using a 1.0 mm screen and the recovered amphipods, along with miscellaneous debris, are
washed into plastic pails of collection site sediment and returned promptly to the laboratory.

Laboratory Handling: Pails containing the amphipods are placed in a Jaboratory water bath or controlled

temperature room for temperature control and supplied with gentle aeration. As soon as possible after

collection, the amphipods are sieved from the pails of sediment and are removed from the holding vessel
using a fine mesh aquarium dip net and placed into Pyrex glass sorting trays.  The test organisms are
picked from the detritus using a large bore eye dropper and 100 amphipods each are placed into small
plastic freezer containers (9 cm x 9 om x 6 cm) holding a 1 ¢m layer of clean sediment from the collection
area. Freezer containers are immersed in a seawater tray provided with seawater and aeration, and held
under constant illumination for at least 2 days, but no longer than 10 days prior to the beginning of the test.
it may be necessary to acclimate the amphipods to the. test salinity, depending upon the collection site
salinity and the test water salinity. Although moderate rates of salinity change are preferred, this species is
tolerant of rapid salinity changes (DeWitt, et al., 1989).

Age at Study Initiation: Adult

6. DESCRIPTION OF TEST SYSTEM

6.1

6.2

Test Chambers and Environmental Control: Test chambers used in the toxicity test are 1000 ml glass
bealcers. The beakers are covered to minimize contamination and evaporation of seawater or loss of volatile
compounds.  Test chambers are maintained at constant temperature by partial immersion n a
temperature-controlled water bath or by placement in a temperature-controlled room. Minimal aeration
{approx. 100 bubbles/min.) is supplied through a glass pipet with the tip placed at least 2 em above the
sediment surface. The test is performed under continuous illumination, using ambient laboratory lighting.
SMS may require UV iight for PAH-contaminated intertidal sediments.

Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPA/600/4-90/027F.
New glassware and fest systems are soaked 15 minutes in tap water and scrubbed with detergent (or cleaned
in an automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh, dilute (106%, V:V)
hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized water; rinsed once
with acetone to remove organic compounds {using a fume hood or canopy); and rinsed three times more
with deionized water. Test systems and chambers are rinsed again with dilution water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1

Experimental Design: An experimental design is used consisting of exposure of test organisms to a number
of test sediments, one or more reference sediments, and to the collection site control sediment. Each
treatment consists of five replicate test chambers each containing 20 animals. An additional replicate
containing 20 test organisms is used for daily water quality measurements. More replicates, with or without
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7.2

73

7.4

7.5

7.6

1.7

test organisms as appropriate, may be employed for periodic interstitial water quality measurements. Blind,
random testing is used,

Preparation of Test Sediments: The interstitial salinity of the test, reference, and control sediments is
measured. Adjustment of interstitial salinities is not recommended for Eohaustorius estuarius under
standard guidelines, as E. estuarius tolerates a broad salinity range and any adjustments distarb the test
sediments. However, if client project specifications require interstitial salinity adjustment, the PSEP (1995)
procedure described for Rhepoxynius abronius and Neanthes arenaceodentata testing may be used.

Certain projects may require purging of excess ammonia from sediment interstitial water. PSDDA and SMS
allow purging to be consiclered when interstitial total ammonia concentrations are 60 mg/L or above (at pH =
1.7, un-ionized >0.8 mg/L). However, purging is allowed only by agency permission, so the decision to
purge should be made by the client. Testing of purged sediments may require concurrent testing of the same
sediments unpurged,

If no salinity adjustment or purging is done, sediments are used without further treatment. Each test sediment
is mixed thoroughly using a nen-contaminating implement, then an aliquot (175 ml) sufficient to make a
2-cm-deep layer is added to each test beaker, and the surface is smoothed. Bubbles are removed from the
sediment by gently tapping each beaker against the paim of the hand. Seawater at the test temperature and
salinity is carefully added into the beaker to the 750 mi mark utilizing a water dispersal technique to avoid
suspending the sediment. The beakers are then placed into the water bath or constant-temperatare room and
covered with watchglasses. An air delivery pipet is inserted into each beaker under the watchglass.
Overhead lights provide constant illumination. Water in the test beakers is aerated without disturbing the
sediments. The test system is then aliowed to temperature equilibrate overnight.

Beginning _the Test: Amphipods are wet sieved, using a 1.0 mm sieve, from the holding sediment and
impartially distributed to a series of seawater-filled containers each holding 10 amphipods. Two containers

+ of 10 apimals each are randomly added to each replicate. Once amphipods are added to a replicate, the

number of animals that do not burrow into the test sediment within 15 minutes is recorded. Amphipods not
burrowed are removed and replaced with healthy amphipods, unless they are actively swimming or
burrowing and re-emerging, as this may be a response to toxic material. Following addition of amphipods to
the test chambers, additional water is added to achieve a final volume of 950 ml.

Effects Criteria: Effects criterja are 1) survival after 10 days, 2) daily emergence of amphipods from the test
sediments, and 3) failure of amphipods to rebury in sediment at the end of the exposure period. Death is
defined as no visible appendage movement or response to tactile stimulation.

Test Conditions: Test containers are maintained at a constant 15 & 1°C. The selected test salinity is kept
within = 1 ppt. Frequently, a test salinity of 28 ppt is used to be consistent with Rhepoxynius and Ampelisca
tests, The dissolved oxygen concentration in each test container must be greater than 60% saturation
throughout the 10-day test. Each beaker is supplied with oil-free compressed air provided at a rate of
approximately 100 bubbles per minute through disposable glass pipettes positioned with their tips at least 2
cm above the sediment surface. Each beaker is covered by a watchglass to minimize evaporation and the
possibility of cross contamination between beakers. The test is conducted under constant illumination.

Feeding: Animals are not fed at any time before or during the test,

Test Duration, Type and Frequency of Observations, and Methods: The duration of the sediment toxicity
testis 10 days. The type and frequency of observations to be made are summarized as follows:

Page 3 of 6



NORTHWESTERN AQUATIC SCIENCES
February 20, 1992

PROTOCOL NO. NAS-XXX-EE4
Rev. 3 (3-1-0%)

TYPE OF OBSERVATION TIMES OF OBSERVATION
_Biological Data
Emergence fiom sediment daily
Survival end of test
Reburial end of test

Physical and Chemical Data

Sediment interstitial salinity at test beginning (bulk sediments) & end

Salinity, dissolved oxygen, pH, &temperature of

overlying water (1 replicate only) daily
Ammonia and suifides in
overlying water (] replicate) at test beginning & end

Armmonia, sulfide, pH, & salinity in

for PSDDA and SMS, ammonia, pH, & salinity in

interstitial water (optional) bulk sediments and at test beginning and end;

sulfide as requested by client

Check air and lights daily

The presence of amphipods that have emerged from the sediments is recorded daily. Any other unusual
observations are recorded. No amphipods are removed at any time until the termination of the test. The
bioassay is terminated after 10 days of sediment exposure. The sediment is wet sieved through a 0.5 mm
screen to recover buried amphipods. The number of surviving amphipods is recorded. For the reburial
endpoint, surviving amphipods from each beaker are transferred to containers with a layer of control
sediment and observed under constant illumination. The numbers of amphipods able to bury within a 1-hour
exposure period are then recorded.

Dissolved oxygen is measured directly in test beakers using an air-calibrated polarographic oxygen probe.
The pH is measured using a properly calibrated pH meter with scale divisions of 0.1 pH units. Temperature is
measured using a calibrated mercury thermometer or a telethermometer. Salinity is measured using 2
refractometer. The method used for the measurement of total ammonia-N in the overlying water and
sediment porewater from sediment bioassays is based on the salicylate colorimetric method of Hach
Chemical Co. and was adapted from Clin. Chim. Acta,, 14: 403 (1966). The method used for the
measurement of dissolved sulfide in the overlying water and sediment porewater in marine sediment
bioassays is the methylene blue colorimetric method based on SM 4500-S* (Standard Methods 1995 (19"
edition). Any observed changes in sediment color or the formation of a sediment discontinuity layer is also
recorded.

7.8 Criteria_of Test Acceptance: For the test to be considered acceptable, the minimum mean survival of
organisms in the control treatment at the end of the test must be 90%, and survival in each control replicate
must be at least 80%,

7.9 Performance Criterion; For PSDDA, mean percent mortality in the reference sediments must be <20% over
the negative control. For SMS, mean percent mortality in the reference sediments must be <25%,

7.10 Reference Toxicant Test; A routine reference toxicant test is run concurrently with each sediment test. This
may be a 48-hr test with sodium dodecyl sulfate (preferred), or a 96-hr test with cadmium chloride {frequently
required by client). PSDDA and SMS also require a water-only ammonia test when any test sediment
interstitial ammonia is > 30 mg/L total ammonia (at pH=7.7; un-ionized >0.4 mg/L).

8. DATA ANALYSIS
The mean and standard deviation are calculated for each endpoint employed (e.g. mortality) and for each {reatment
(i.e. test sediment). Between-treatment comparisons may be made using a t-test {Student’s t-test, approximate t-test,
one-sample t-test), Wilcoxon Two-Sample test, Mann-Whitney test, or Rankit Analysis, where each treatment is
compared to the control or the reference sediment. An arcsine-square root transformation of proportional data, and
tests for normality and heterogeneity of variances, are performed prior to statistical comparisons. An estimate of
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10.

I

total effective mortality (optional) may also be calculated by summing percent mortality and percent failure to
rebury.

REPORTING

A report of the test results must include the following information: name and identification of the test; the
investigator and laboratory; sediment holding temperature data; information on the test sediment including the
interstitial salinity for control, reference and test sediments; information on the source of seawater used; detailed
information about the test organisms including acclimation conditions; a description of the experimental design and
test chambers and other test conditions including water quality; information about any aeration that may have been
required; definition of the effects criteria and other observations; unusual responses, if any, in the control treatment;
daily emergence for each beaker and the 10-day mean and S.D. for each treatment; 10-day mortality for each beaker

.and the mean and S.D. for each treatment; failure to rebury and total effective mortality (optional) in each beaker

and the mean and S.D. for each treatment; 96-hr LC50 with reference toxicant; a description of data analysis
methods employed and documentation of statistical test results; any unusual information about the test or deviations
from procedures.

STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect, and the dated signatures of the
study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw data.

REFERENCES FOR_PROCEDURES

ASTM. 2004. Standard test method for measuring the toxicity of sediment-associated contaminants with estuarine
and marine invertebrates. ASTM Standard Method No. E1367-03¢l. In: 2004 Annual Book of ASTM Standards,
volume 11.05, Biological effects and environmental fate; biotechnology; pesticides. ASTM International, West
Conshohocken, PA,

DeWitt, TH., R.C. Swartz and J.O. Lamberson. 1989. Measuring the acule toxicity of estuarine sediments.
Environ. Toxicol. Chem. §: 1035-1048.

Puget Sound Dredged Disposal Analysis (PSDDA). 1989, Management plan report - unconfined open-water
disposal of dredged material, Phase II - (north and south Puget Sound). Puget Sound Dredged Disposal Analysis,
Army Corps of Engineers, Seattle, WA, (and other medifications made through the PSDDA process and Sediment
Management Annual Review Meetings), :

Puget Sound Esmary Program. 1995, Recommended guidelines for conducting laboratory bioassays on Puget
Sound sediments. Prepared for U.S. Env. Prot. Agency, Region 10, Office of Puget Sound, Scattle, WA and Puget
Sound Water Quality Authority, P.O. Box 40900, Olympia, WA.

U.S. Army Corps of Engineers, Seattle District; U.S. EPA, Region 10; Washington Department of Natural
Resources; Washington Department of Ecology. 2000. Dredged material evaluation and disposal procedures: a

user’s manual for the dredged disposal analysis (PSDDA) program.

Washington State Department of Ecology. 2003. Sediment sampling and analysis plan appendix. Publication no.
03-09-043, WDOE, Olympia, WA.

Weber, C.I (Ed.} 1993. Methods for measuring the acute toxicity of efffuents and receiving waters to freshwater
and marine organisms (Fourth Edition). EPA/600/4-90/027F.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
“ 7 MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

raciecved p.
Test Ko. 738-1 Chient Kennedy/Jenks Investtgator /- Q3M
’ J
STUDY MANAGEMENT
Client; Kennedy/Jenks Consultants, 200 S.W. Market St., Suite 500, Portland, OR 87201
Client's Study Monitor. " Dr. Taku Faj
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
LabO{atory's Study Personnel;
Proj. Man./Study Dir. M.S. Redmond Zrs/.
QA Ofﬂ ? L. K Nemeth :
26,3, 1Rissppe; 7
3 5& QLA %{ 4, Lea_
5" R.5. Cald diell € 8, rea Hrithinsoa G
7. 8.
Study Schedule:
Test Beginning: 3+ Z -t /1 30 Test Ending. g-2-2-06 Moo
TEST MATERIAL
General description (see sample logbook/chain-of-custody for details):
NAS Sample No.: 0421G 0422G 0423G 04246 0425G
Description: sSD-100 SD-101 SD-102 SD-103 5D-104
Collection Date: 1/26/06 1/26/06 1/26/06 1/26/06 1/26/06
Receipt Date: 1/27/06 1/27/08 1/27106 1/27106 1/27106
Inters. Salinity (ppt): /.5 30 1O 4,5 5,0
NAS Sampie No.: 04266 0427G
Description: REF-EBB REF-YB
Collection Date: 1/26/06 1/126/06
Receipt Date: 1127106 1127106

Inters. Salinity (ppt): S50 #.0

NAS Sample No.:
Description:
Collection Date:
Receipt Date:
Inters. Salinity (ppt):

NAS Sample No..
Description:
Collection Date:
Receipt Date:
inters. Salinity (ppt):

Error codes: 1) correction of handwriting error

2) written In wrong location; entry deleted

3) wrong date deleted, replaced with corrrect date ,

4) error found in measursment; measurement repeated Page _/ of @ZL



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPRIPOD 10-DAY SOLID PHASE SEDIMENT TEST

TestNo. 73841 Client Kennedy/Jenks Investigator

SEDIMENT DESCRIPTIONS — SUPPLEMENTAL NOTES

Sample
No. Description
0421G ne {
0422G

0423G

0424G
0425G
0426G
0427G

OHAKG (L
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4 "

MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST :

Test No.  738-1 Client Kennedy/Jenks Investigator
TEST ORGANISMS

Species: Eohaustorius estuarius Date Collected:._7-,¢/-0 ¢

Source; Yaquina Bay, Oregon

Field conditions when collected:

Interstitial temperature: 4.0°C. Interstitial satinity: /8.0 Dore
Acclimation Data:
‘ Temp. Sal Do Feeding Water
Date |(deg.C)| pH [{ppt | (mg/L) amount | description changes Comments

2106\ 1 | F 8 3.5 9.2 4420
RAE06L| 140 | 7§ 85| &4 (7Y

RS0 | /3.9 | .5 4901 &F
RAF-OL /Y[ | 8D R0 g.F

Mean | 43,6 | 2 F |2251 .5
S.D. o F o,/ A7 O3
N [ 7 g | #£14

Photoperiod during acclimation: £ ameq. /o, # W ‘
74

TEST PROCEDURES AND CONDITIONS
Test chambers: 1 L glass beakers covered with watchglasses
Test volumes: 175 ml of test sediment; 850 ml total volume
Replicates/treatment; (5) 5 Organisms/treatment; (160) SO
Additional replicates inciuded for water quality purposes {indicate numbers of each that apply):

Ammonia-purging sacrificial beakers (no test organisms)
1 Day zero sacrificial beaker (no test organisms)

1 Day 10 sacrificial beaker (also water quality beaker; with test organisms)

Day sacrificial beaker(s) (with test organisms)
Test water changes: None Aergtion: Yes, at least 2 cm above the sediment surface
Feeding: None Photoperiod: Constant light
Beaker placement; Total randomization Test temperature {deg.C). 15.0 +/-1.0
Salinity (ppt): 28.0 +/-1.0
MISCELLANEQOUS NOTES

Light intensity measurements: Date focation in room foot-candles

230k begler #iY sl

w43 /63
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST :

Test Ne. 7381 Client Kennedy/Jenks investigator

Control Sediment:
Source: Yaguina Bay, Oregon

Date collected:  R2-¥-0¢ Interstitial salinity: 50 Do
Sieved through ___0.5___-mm screen _
Storage: 4 degrees C in the dark NAS# ¢ 37206

Test conducted in (circle one):  room 1 recom2  trailer  waterbath  other .88 #?‘(

of Randomization chart; ik .
\“5 7 o | G L 9 | aal as | A | 32

Yale |9 |m|w|mw|a|ar| g |a

/ g 5 ¢ , 17 20 a3 | a6 | 29

andomization chart:

3F | ¢ | ¥4 | ¥8 |52 | ¢
35 |39 | 43 | %7 | 5/ | 55
3 | 39 | ¥F | 4L | 49 | 5

Randomization chart:

Randomization chart:

TEST WATER
Source: Yagquina Bay, Oregon, sea water
Date of Collection: 2~5-04¢& Salinity {ppt) s €7 - pH
Treatments: filtered to 0.4 um, salinity-adjusted with MilliQ deionized water, aerated
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks Investigator
DAILY RECORD SHEET
overlying NH3 sampled {days 0,10)?
Day O (2 I17 fao)m-v/ A overlying S sampled (days 0,10)? ?ggm
Beaker| Temp. pH Sal. bo No. **
No. {deqg.C) {pph) {ppm} | emerged Air Comments
1 / AU o<
2 2] |
31 /77 1 79 | 265 \
A
AN 51 14.9 - 1% oS ¥ Y
6 2
K__7 /49 k2 *»S | gy &
8 ok
A ol /49 | 7b 1265 | 26 b
10 ‘&
11 5
12 /
13 7
14 ey
15 /
16 b
17 o2
18 b
19 '/
20 b
21 &b
22 5
23 /
24 &
25 4
26 &
s 27| /49 | F¥ | MO | 73 a
28 /
29 ¥
|
|
|
/
SR 38| /4.9 7F | &850 | 0V N
39 A
40 Y

* Water Quality Beakers ay zerc beakers
** for day zero only, this is number not buried within 10-15 minutes
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4 +
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks investigator
DAILY RECORD SHEET
Day_ @ (3 k% bt o/ ol
Beaker | Temp. pH Sal. DO No. **
No. {deg.C) {ppt) (ppm) | emerged Air Comments

41 A o
42 R
431 /8.0 71 bg~ ¢
44 : :

2k 45| S0 | (290 | 74 | @
46 .2
47 - A
48 e
49

* Water Quality Beakers ' day zero beakers
** for day zerc only, this is number not buried within 10-15 minutes
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks Investigator

DAILY RECORD SHEET

Day _/ (2 /% /op)ésL

Beaker | Temp. pH Sal. DO No. **

No. {deg.C) {ppt) (ppm) | emerged Air Comments
o AL
0 &

1.9

is. 1.9 2.0 L

e e L 2 A S s R s

e

is.l 19 265 %

—
(=]

——ch
—

-
[g")

—
[#5]

Py
S

—
n

N
(&3]

—
~J

—_
O

»N
L=

]
s

™
[

N
[oV)

o
=

]
[92]

el
[o3]

X

{5.% 1.l 260 1.9

&
QTR o BloEkRo o |l jolep 0B

¢ 38| 5,5 13 25,0 1.% 19

o 4 .

day zero beakers

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-EE4 &
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST ‘

Test No. 7381 Client

Kennedy/Jenks Investigator
DAILY RECORD SHEET
Day _ [/ (2 /1% Ibeiest
Beaker| Temp. pH Sat. bo No, **
No. (deg.C) {ppt) (ppm} | emerged Alr Comments
41 % Act.
42 i ol
K4l iss | 76 | 260 | 35

* Water Quality Beakers

ay zero beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client KennedylJenks Investigator

DAILY RECORD SHEET

Day ol (2 /18 loe)est

Beaker| Temp. pH Sal, DO No. ™
No. (cleg.C) {ppt) (ppm) | emerged Alr Comments

. ’ [
oK

| e|o

'4-“‘ ?a? 26-5 %l%

=3

15,1 2.9 | 260 | $.5

i4.% %.0 23.0 3.2

J
. 3
v

M 3.4 26,0 8.4

ey
ololom]~ |3 [Leihi—
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—_

—
N
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[€8]
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I

—
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-
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—
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o
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-t

[
[
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(98]
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B

N
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¥
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[
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* Water Quality Beakers




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS- XXX EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Ciient

Kennedy/Jenks Investigator
DAILY RECORD SHEET
Day_ 2 (2 119 loe) 631
Beaker | Temp. pH Sal. DO No. **
No. {deqg.C) {ppt) (ppm) | emerged | Air Comments
41 15 ALt
42 & ok
A

431 154 13 255 3.0
I }.{',-_} e At Lri "'W@lﬂ--: 3 Sy

* Water Quality Beakers

Page /0 of {3




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client ' Kennedy/Jenks Investigator

DAILY RECORD SHEET

Day_3 (Xoiog GH

Beaker | Temp. pH Sal. bo No. **

No. {deg.C) {ppt) {ppm} | emerged Air Comments
a : /,’“ Pﬂ(
0 D0 rntapenepants |
19, & b 240 to.4 & _ﬁer{ju_a Aoy gas,
U semasatsteiatnel
Mom:‘ﬁ Bt g bty
(_z/»ba/“@a,d"cﬁrﬂf;%bfnf
/e ,omb&m LIS ACT
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NORTHWESTERN AQUATIC SCIENCES FROTOCOL NO. NAS-XXI-EE4
: MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST E

Test No. 738-1 Client Kennedy/Jenks Investigator

DAILY RECORD SHEET
Day \A__(2 i le)EH

Beaker i Temp. pH Sal. DO No. **
No. {deq.C) (ppt) {ppm) | emerged Air Comments
41 8 i ok
42 o i
AX 431 15,0 | 2.6 Ao | e, /3
MBS
3 450 I, |9 AFo 10,4 0
46 . 3
47 3
48 A
49 _‘ [z
51 LY
52 3
54 0
55 2
56 [

* Water Quality Beakers day zero beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks Investigator

DAILY RECORD SHEET

Day __fi___( ? oY faé)&ww/m

Beaker | Temp. pH Sal. DO No, **
No. (deg.C) {(ppt) {ppm) | emerged Air Comments
. ol Alt oiy

o DO Awepgui nomenta Or _

53 7% |50 190
‘?:w' i : .::'y'z:icf,%f 3 - i s

152 |71 .5 | 9

{5 5 ?.X ,&gfa C'(‘L[

Wi |~ |MIWIN | —

Bl B

5.3 F9  [3%?2 4.2

{2
[}
{ N
it
R

~

35

R
37 7 -3V
gl g 4276 1 5.0 ) l

39 1 o [
PR B &

* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES - PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPCD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks Investigator
DAILY RECORD SHEET
Day #_(1 Il /06 @//W\
Beaker [ Temp. o Sal. DO No. **
No. {deg.C) {ppt) {ppm) | emerged Air Comments

41 2 AN 4
42 0 /
44} e

3% 45 o
46 F
47 g
48 3
49 §
50 7 7 - 2 : : % ‘.u,.“-
51 0]
52 0
S| i
54 o
55 t |
56 o W

* Water Quality Beakers day zero beakers
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NORTHWESTERN AQUATIC SCIENCES
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Tast No.

738-1

Client

Kennedy/Jenks

PROTOCOL NO. NAS-XXX-EE4 '

Investigator

Day 4 (4 i1} febpsn

DAILY RECORD SHEET

Beaker
No.

Temp.
{deg.C}

pH

Sal.
(ppt)

DO
(ppm)

No. **
emerged

Alr

Comments

/é"o

/40

1 i3

B2
77

xa 0

-?-q. ‘,B

600

%

140

7.9

140

j§o

74
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT T&ST

Test No. 738-1 Client Kennedy/Jenks investigator
DAILY RECORD SHEET
Day_B (N 66 )
Beaker} Temp. pH Sal. Do No, **
No. {deg.C) (ppt) {ppm) | emerged Air Comments

41 {0 b
42 3

A 43| 4.2 ) 2 3.9 =
m... . o -

X 450 M, R 22 RS o) &
46 &
47 i
48 o
49 \
N
51 3 \
52 2 \
SR s s G ‘
54 o
55 ¥ )
56 o W

* Water Quality Beakers




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks Investigator

DAILY RECORD SHEET

Day __{p (&/3510@/43(?'

Beaker | Temp. pH Sal. DO 0. **
- No. (deg.C) {pot} {ppm) 1 emerged Air Comments

=

T (290 | %

LB
e

lo0 | 3% 295 [ 1T
[59 | %0 305 | %X
[+ 139 |30 | EX

wildioy;mi b |

T

;g@Qg§36§Q%®QQQm£®§§QQQP@‘ R

X B0 |FT

A0 EE
* Water Quality Beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks Investigator
DAILY RECORD SHEET
Day _fp (R 1 A3t %
Beaker | Temp. pH Sal, DO No. **
No. (deg.C) {ppt} (ppm) | emerged Air Comments

41 10 oY

42 ' z :

% 43 : Fi 5 ‘ : % QQ&D i
44 ./.“a;g;f,-"" : l.fi.y!;.,‘a '; £ 53 i

K45 fpuA L ¥O 12F0 |1} ]
46 J (0]
47 9
48

49 |

* Water Quality Beakers




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks fnvestigator

DAILY RECORD SHEET

Day i' (2 1 Ipe hwwr

Beaker; Temp. pH Sal. Do No. ™

. No. (deg.C) {ppt) (ppm) | emerged Air Comments
1 c AL o
2 o

X 3l /4.4 | 77 | 309

R -

Sk 5] 7456 7.7 20 © | 94 Q
6 P

Sk T /56 .0 209 1.4 &
8 ‘ Fa)

K o/ | wo | 200 4.3 &
10 o
1 0
12 (24
13 a
14 %
15 [
16 &
17 O
18 &
19 (4
20 o
21 4]
22 I
23] {i
24 O
25 §
26 t

K]
7




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Chient Kennedy/Jenks Investigator

DAILY RECORD SHEET
Day 7 (2 M obsv

Beaker | Temp. pH Sal. Do No. **
No, (deg.C) (ppt) (ppm) | emerged Air Comments
41 . & ow
42 m\?‘ a0
A 43 /6.0 | T | X3 FAw | &
e e o
3 45, /4.0 4 A9 3.9 2
46 ' \ 3
47 ' .Q@‘:}/?
48 7
49
S
51 : O
52 o
/
/

* Water Quaiity Beakers
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NORTHWESTERN AQUATIC SCIENCES ' PROTOCOL NO. NAS-XXX-EE4
MARINE AMPRIPOD 10-DAY SOLID PHASE SEDIMENT TEST b

Test No. 738-1 Client Kennedyl/Jenks ‘ Investigator

DAILY RECORD SHEET

Day_g (T rs 0l /® |
Beaker | Temp. pH Sal. DO No. **

No. {deg.C) {ppt) (ppm) | emerged Air Comments
1 o A
z o
3| 15,2~ 2 0.0 2
e e
% 5| /5. | % . 27,4
5 1~
* 5] | §o 500 2] @
5 :
K ol - 1 YO | oo | 39 v
10 (@)
11 o)
12 )
13 D
14 i
15 3
18 o
17 o
18 2
19 o
20 V)
21 2,
22 L
23 [P
24 o
25 ¥
26 [0
XK 2tlyy-s | §-0 9 | 38 |5
28 ' T \
29 !
0P : e Il
31 1 \
32 , o B 4 3 o
33
34 T
35 _©
Y s
37 ()
X s8l/sdp | P9 24O HF | 5
39 | D r
400 a s

* Water Quality Beakers




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4 |
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST '

Test No. 738-1 Client Kennedy/Jenks - Investigator
DAILY RECORD SHEET
Day _ § (V5 o) dV _
Beaker | Temp. pH Sal. DO No.
No. (deg.C) {ppt) {ppm} | emerged Alr Comments
41 g v
42 4 o
A a3 /58 | 3 | ZF5] 3. 1 .
M )
46 | g |
47 I
48 )y,
48
e . L
51 [
62) Q

* Water Quality Beakers

day zero beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client KennedylJenks Investigator

DAILY RECORD SHEET

Day _Mjmm(»”)/i Wl ) /B

Beaker: Temp. pH. Sal. DO No. **
No. {deg.C) (pph) {ppm) | emerged Air Comments
FAribtig]

’IS” ’?’ 0#0 '?”'(o

305 Fle |
(S.5 0 | 385l -3
% g IT‘/( 9" ‘ -30"')-‘— —3’;?

Y ¥
DI~ NI Wi -
L
:9
L

—
~
-~

)
KJQCIOG»:)_:G@066606?’47*36“

h
b
—

N
()
—

K 2SS le 18- | 235 | 2%

[
[#)]
620 jea| C

e
()
——

‘d.i {O

w
B
o
o]

Page L3 of 3



NORTHWESTERN AQUATIC SCIENCES

MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS

XXX-EE4Y

Test No. 738-1 Client Kennedy/Jenks Investigator
DAILY RECORD SHEET
pay_ 7 (14 08 Vo
Beaker{ Temp. pH Sal. DO No. **
No, {deg.C) {ppt) {ppm) | emerged Alr Comments

41 b lAud
a2 o

A€ 43| /5. 2.8.0 /0
44l b e

K45 159 -1 o0l ¥
46 < i
47 ki
48 (2]
49 (a

* Water Quality Beakers




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
: MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks Investigator
DAILY RECORD SHEET
~ overlying NH3 sampled (days 0,10)? ¢
Day /0 (& MY oe)by overlying $ sampled (days 0,10)7 % (20
Beaker{ Temp. pH Sal. Do No, **
No. {deg.C) (ppt) {ppm) | emerged Air Commenis
1 ! Alled,
2 i3 YoH o
A3 e
n
AL 5 £
6 3
&7 1y, e +.49 |3i.e s [ O
8 Qe+ 2
Ao ly7 | €1l [30.0 [S¥yal |
10 O 6y 0
1 ARce | ©
12 o
13 5
14 y
15 i
16 O
17 X
18 o
19 c
20 O
21 ©
22 Y
23 12
24 o
25 5
26 g
27 14« | XL 3o | N |0
28 (-
29 Y

A38[ 5,1 |44 [ R5e | €3 g
9

N

* Water Quality Beakers day zero beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4 3

MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Client Kennedy/Jenks ‘Investigator
DAILY RECORD SHEET
Day /O ( X2t iop)GH
Beaker | Temp. pH Sal. DO No. **
No. {deg.C) {ppt) (ppm) | emerged Alr : Comments

41 b Ail ok
42 ‘ o

< 43| 15,0 i T |4 N
448 . :

X a5] JUq 1 i £o 1% i
46 Yy
47 ]
48 &
49 3

i et SRS S

* Water Quality Beakers

;day zero beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EE4
MARINE AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No.  738-1 Client Kennedy/Jenks Investigator

DAY 10 TEST TERMINATION SHEET

Béaker No. of Number RBeaker | No. of Number

No. |Survivors| reburied | Initial Comment Neo. Survivors | reburied tnitial Comment
177 /i AP, -4l &P - gl |76 doad
2] T42] I / Grd 1t 3dee/
3 43F ¢ , -

4 440 .
5¢ 45
46
47
48
49
50}
q 81 9
12| 6 é @ [t 520 &
13| & & v WD drad 53
4] & — e lrddeod 54l Jp 20 o ,
15| /¢ Ll | 550 gy | — e | 7 Fobred
167 T 7 N A S dend s8] 9 g CH “+ g oy
17] & e NPT i
18] & 5 Mt e daeed
19 9 g ST EY -
201 1% fg Ca | Tidend
21 4 v [ D
22| @ - b+ dead
23] @&~ - i |+ /0 deed]
241 19 9 GAr |t dogd
&

water quality or day zero beakers
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SOP No. 5552

Northwestern Aguatic Scignces.

- _Dissolved Sulfide in Water: Computation \ Worksheet
L o N‘lethyiene Biue Method (SOP #5550) o
Standardization R g o
WL PAO fivantempioyed: g6 UL 97 o - )
:chk'mg Std. Conc. (mglly, . 1165333 ¢ N )
Result n T — T
Samp!e o " Dilution Sulfide PR S— .
""description “tactor  OUess (mg.’L) : ; o
........ Bia tank T B o R -
1.0 mlL workmg sulf de std ----- 0.160 033 oun AL -
" 2.0 mL working suffide std.  ~— 0350 066 gew ]
~ 3.0 mL working sulfide std. 0524 099 Sl -
.4 G, rI\L hw_ﬂogﬁmg_s_tﬂf ide std e 0878 1 .32 o HEEE o
15,0 mL working st sulfidestd. | -——  0.845 465 o oot N
“agmiske e oso 10 CEpmieE e
400 DI G40 OG0 DN o 118 .40 160 tot

0620 101

mah. sutfde

a0ml spike dupl T

0:000  ND = -
0004 ND  Reporting fimit (mgh)= 0.1,
0:000 _

T o000 NBL L 028
0000 ND, 1.80;
00007 ND

Dllutton factor . 5

Sample Set Descrlptlon
Test No. P738

! Test Day: Bulk sediment

e i . Species: NA S S

T T sediment pore water | T
LT yst T TURSC
B _ ~ Date analysed_: . 2/16/2006

3-1-05



S0P No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet

Methylene Blue Method (SOP #5550)

Standardization

S PAO itertsricred:
.Warking Std. Cone, (mg/L):

Result
‘Sample

description

TDildfion " Sulide |
factor  OD684" (mgll)

Blank

1.0 mL working sulfide std.
2.0 ml. working sulfide std.
3.0 mlL working sulfide std.
4.0 ml. working sulfide std. .

-
;

ggus. 2

HASREH

5.0 mL working sulfide std.

EEes

o :

e
H

A TG A !

TR M TR

LLaE

LR
R

3.0 mL spike

LA T P A0 ECT

R

s
gl

@

150 200

. sulfige

~ Reporting limit (mg/t) =

. Recovery (%)=

Sample volume (mi);
Dilution factor

. Sample Set Description:

) = TEVALUET ]
.. Precision (RPD) = -~ #VALUE!

5

~Analyst: RSC

. Date analysed:

211612086

L UTestNo: P78 ]
i TestDay: Bulk sediment R
... Species: NA .
o A_ Tééd"iment pore water

Page A7 of &2
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SOP No. 5552 Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet

o Methylene Biue Method (SOP #5550) ]
Standardization 1 . 2 3 .

‘uL PAQ fitrant employed: 98 EER e e
_ Working $td. Cone. (mg/b): ¢ 183733 e _

s i 12 < 4 it i s e b e s s e e e e Standard Curve

Result _

Sample Dilwtion ~ Sulfide y
* 'description factor  OD6s4  (mgfl)
CoBlank e T
1.0 mL working sulfide std, -
.2.0 mb. working sulfide std. JEEnaEs
3.0 mL working sulfide std. Bt
4.0 mL working sulfide std, u§=5§§ L

1
i

5.0 mL working sulfide std.

3.0 mL spike dupi,

. 3
2. 5
3 7
4. 9
5. 27
0.
7
8.

B

E
P

gL sulfide

38
43
- 45

Samp!e Set Deséripfibn: o
A . ... [TesthNo: 7384
14, e . TestDay 0(2-17-06)
LTINS o * ) . .. Species:  Fohaustorius _

" Date analysed! /1712006

" ‘Reporting lmit (mgft)= 01
CRecovery (%)= 1080
Precision (RPD) = 132

9. : T T “sample volume (mi): 100
10 Cn o e Dilution factor 5

17.. . overyingwater .
T Analyst T RSG

Page (30 of _b3
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SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet

- Methylene Blue Method (SOP #5550) -

Swndardization 1 3 Ty T T T

_uLPAOGilantemployed: ¥ 97 4G R .
:qu]g]ngStd. C_an. (mg/L): * 3_.2 o . R ]

Result
. Sampie

.description

Htandard Curve

‘Dilution ‘Sulfide

:Blank

[0 working suffide std.
12.0 mL working sulfide std.

factor  OD664 (mg/l)

3.0 mlL working sulfide sig.

"~ 14.0 mbL working sulfide std.

~ i5.0mL working sulfide std.

3.0 mL spike

3.0 mL spike dupl. |

7.
9. .

27

38
43
45

_ Recovery (%) =

‘Sample volume (mi):

Dilution factor

_ .Sample Set Description:

‘Reporting imit (mg/il) =

_Precision (RPD) =

Al
#VALUEL

R ... TestNo. 7381 T
R _ ) ~ TestDay: 0(2-17-08)
S ) . Species: Eohaustorius _
777777777 " overlying water
o T T hnalyst . RSC
— _Date analysed: _ 2/17/2006

3-1-05



SOP No. 5552

Northwestern Aquatic Sciences

_Dissolved Sulfide in Water: Computation Worksheet

- 3{}mi_ spﬁ(e A

- Methylene Biue Method (SOP #5550)
Standardization TR T ) ]
jul PAQ titrant employed: R T 98- S o
| ‘Working Std, Conc, (mg/L): . 1832 ) . e
Result o | . e ]
Sample  Diution ___ Sulfide. e »

" description ' Factor 'OD8Ba " (mgll} g;ﬁ?ﬁ :
M-@lank e meni s e rans © s o "".Z._.; e E’Eg : :
_.1:0 mL working sulfide std, - 0:165  0.33 i

2.0l working sulffide’std. " 0.345 085 o=l -

3.0 mL working sulfide std. - 0.532  0.98 . 3oeiid ]
4.0 mL working sulfide std, 0.653 o —

5.0 mL working sulfide std.

| 30misphkedupl

—
(48]
i
Fairas RS
R ADACKCDIRER AR

e
IRBESAT
L TSREEI N
LR

0D 030 040 040 Q40 100 LW 148 140
gl utfide

‘Reporting fimit (mg/ly= 0%

Recovery (%)=
Precision (RPD)=

" Sample volume (mi);

N B i iDilutionfactor ",
o " “'Sample Set Description:
‘Test No.. 7381 L
. TestDay: 10(2:27-06) . _
Species: Eohaustorivs |
R e overingwater i

“Rsc
,“_21’2?72006

Date analysed:

3-1-05



SOP No. 5552

Northwestem Aguatic Sciences

e Wethylene Blue Method (SOP #5550) |
Standardizaion 1 3
ul. PAO fitrant employed: g% & 7Y o N |
‘Working Std. Conc. {mg/Ly. ¢ 3.2 - |

WQ‘§§§Qlyed Sulfide in Water: Com.putatign Workshgg‘;_

‘Dilution

“description
Blank
1.0 mi working sulfide std.
2.0 mlL working sulfide std.
3.0 mL working sulfide std.
4.0 mt working sulfide std.

5.0 mL working sulfide std. | o=
[ aomispke

T
A & . 064

3.0 spike dupi,

5w

U’lﬂwli\’[«*i

6. 38 TR T leg XU TBrecision (RPD)= | #VALUEL

7. 43 57 vl ‘ " .

8. 45 5 sl )
1.00

~_Diution ~__ 'Suifide
Tactor ‘ODB64 (mgfl)

b
wmw,é - T -

" Sample Set Description:

mmgg EEE o) »En'ﬁ B i -
e -

i
2

IR N T3]

amanaTanus

%mas
]
iﬁ
RELE
RS
it
SRR

frrded
Bots e
R R
PR
RN
e

%Eg .
Ez.za i

i
o

PE

“Reporting it (mg/L) =
Recovery (%) = #VALUEL |

‘Sample volume (mi):
Dilution factor .

T TestNoo 7gt
Test Day: 10 (2-27-08) .
.Species! Eohaustorius

‘overlying water

_Analyst . RSC
" Date analysed: | 2/27/2006

Page ,34 _ of é 5
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SOP No. 5492

Northwestern Aguatic Sciences

~Total Ammonia-N in

Result
. .Sempie
u description

_ Dilution

‘NH3-N

_Salinity :

salicylate Method (SOP #5492)

Sediment Pore Water: Computation Worksheet,

Blank

o mgll NHEN Sl 0410 Ge T SEEEEEEEEE
.;Aﬁﬂ‘gfk.ﬂd@:ﬁ Std, - 0227 3.00,
" 50mg/ NFsNSd. | - 0.540 500 o
70,0 mg/L NH3-N Std.; < os0 1000 N
 ZomgiLsoke - 0215 248 s

13.0 mg/L spike dupl. - 6,213 246

55 mglL 2nd source T 0880 415 ]
1. 30100 | :
3. 02y~ __5 . - - ‘-
4. 0424G1(SD103) 5 o
S 04256 SD-104) 5 24 L e )
6. 04266 (REF-EBB) 5 0.208 12.00 " Reporting imit (mgit) = 05 ~
7. 0427G (REF-YB) 5 0.224 1292 |
8

13, P
14,
15. .

R

|

—
s

¥

21, R

“factor ODess (mg/l) pH__(ppY)

Standard Curve

‘Recovery (%)= . 82¢
Precision (RPD)= .~ 0.93
. 2ndsource (%)= .

R " Samplé volume (i 0.40 " _ ..
B pﬁ_!gtion‘faqtor ‘ ) 5
| ”_‘Sa“lmp“l'é Set Description:
. _Proj. No.: P738
_____ ._iTestDay: NA
_Species;  NA
R Bl Sediment porewaters
T T T Realyst RSC
- R © :Date analysed:

T 2/16/2006

3-1-05



SOP No, 5492

Northwestern Aguatic Sciences

Resuit i
Sampte
" description

Dilution_
‘factor

Total Ammoma-N in Sediment Pore Wate

_ Salicylate Wiethod (SOP #5492) _

‘NH3-N
OD655 (mg[L)

pH

“Blank

10 mglL NH3 N Std.
3.0 mg.’L NH3-N'Std.
6.0 ma/L NHa-N Std.
|10 0 mg/t, NH3-N Stci

3 0 mg/L spike
-3.0 mg/L spike dupl

@423@ (SD~1 02}

0424G {SD-103)

04256 SD-104)
0426G (REF-EBB)
0427G (REF-YB)

vl B G R

ToTeT O]

" Egmgll 2ndsource |

o oo oV oalon

i
!
¥
i

100

o~

9 o ol

‘Salinity ) oo o
{ppt) Samdad Gueve

,
My

o

_Recovery (%) =
Precision {RPD) =

r: Computation Worksheet

45 —
g i E
.:?p}""‘zf‘;ﬁ*"mw e o T T T
S Sy

v To " Reporting fimit (mg/L.) = 05
LR

e T
| #VALUE!

" “2nd source (%) = ) :_'#VALUE? T

0-10 -
5

_‘_:Sampie volume (mi):

_ Dilution factor

" 'Sample Set Description:
Proj. No.. P738

_'_fest Day' NA
NA

. f'f'Bﬁik Sedment porewaters

- o

TAnalyst ‘R&C

‘Date analysed:  2/16/2006

3-1-05



SOP No. 5492 Northwestern Aquatic Sciences

" Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Sallcylate Method (SOP #5492)

Result
Sample
‘description

Dﬁu‘uon o= 'N;rl'ialN S

,factor

Saiamty

0[)655 (mg”.) pH (ppt) : Standard Curve _ 7

iBlank

7.0 mg/l NHa-N Std. | oo a0~ 150 - ]
BOomglL NHa NS, —— o272 300
6.0 mg/L NH3-N Std. " o540 6.00°
10.0 mg!L .NHE—N Std. 0:940  10.00. S R
\Oa-z”z'sw 2.99. ' 8 L
0.265 285 o L
i i i
"""”gs.o mglL 2nd source .; 0477 4'§§f'1"'_‘j o U
i 4 T 0400 5390 } - ]
A 577 0318 1743 N
3. 32 5 0.308 18.59 i o o
4. 36 5 0357 1923 . o
5. 40 5 0013 070 - o ]
5. 44 5 0.325 17.51 Reporting limit (mg/L) = 0.5
7 50 b 0207 1600
8. B3 .. &5 pa7 792 _“___ T “Recovery (h)= 975
' o ' ‘Precision (RPD) = 4.79

5 "2nd source (%) = 90.5.

"Sampl@ volume (m!)

_.RSC
214715006

Anaiyst o
-Date analysed

010 .

- ,; CDilution factor 5
7 Sampte s Deseriptions _
o __iProj. No.: 738-1 . o
i " ‘Test Day: 0(2- 1?—06) i
- -Species: ‘thaustor;u‘s
“Sediment porewaters

Page b of &3
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SOP No. 5492 Northwestern Aquatic Sciences

o _ Total Ammonia-N in Sediment Pore Water: Computation ! Worksheet
Salicylate Meﬁhod (SOP #5492)
Result R
. Sample Dﬂutson NH3-N _”_m__._Saimity SR -
ideSCFEphOn fac’{or OD555 (mg[{_) (ppt) - Standard Curve
Blank o — Poomm— i ----- :.M
1.0 mg/L NH3-N Std. | -
i30mglLNH3NStd__._ - 1 300 . Bl IaaaEsEbe
T mglL NN SId, 779 600
10.0 mgiL NHa-N S&d._'_ T 449 1000 )
_ 3 Omg/L spike SN o B
3 0 mg/l spike dupl. - - (AL L ]
5 0 mg/L 2nd source B o -
"j—_ 4 D, ! .;A} T

i |
PRI
3 a2

g ST
; PR

40
S 44
7. . 50

S . !/,-. R e 11 e ot
4. 88 7 4o

f@};fl
|

" Reporing Imitmg/)= - 05

i oitioniaionon o

|

Recovery (%)= #VALUE!
k;Precnston (RPD)= #VALUEl =
. 2nd source (%)= #VALUED -~

:
P

|
!

12 T ~ Sample volume (mly. 010
13. . o Dition factor 5 B
B N Sample Set Description: N
Proj. No. 7381 )
Test Day: 0(2-17-06)_ -

’Spemes Eohaustorius N
B sedment porowaters

Ana%yst o RSC
Date analysed: 2172006

Page 37 _of 6.2 3-1-05



SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet

salicylate | Method (SOP #5492)

Result -
Sample

“Bilution | NHa-N

-description

Standard Curve

“Factor  OD655 {(mg/L)

‘Blank

10mg!LNH3NStd ST 0092 ‘1"?66*"‘"

2 30 mgll. spike dupl. e 0.265 285
:‘_357.O‘n'}gll_nnu2ndusolurce U e B422 455

5.

w0272 300
oot 05400 600
0.540 10.00

LT 0278 P

0145 156

7281 Recovery (%) =
_-Precision (RPD} =
2nd sour._c_:g{f’/o

Ana|yst
Date anaiysed

000 200 400 600 800 1080

086, ‘Reporting limit (mg/L) = |

R&C o
211712006

200

975
479
9.9

o “Sample volume (mi): .50
"Dilution factor 1]
H __‘_Sample Set Descr;ptmn‘:‘i —
Test No.. 7381 )
TestDay: 0(2-17-06)
_Species; Eohaustorius
~ Overlying water

Page 38 of £3
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SOP No. 5492

Northwestern Aguatic Sclences

Total Ammoma-l\! in Wate

Dllutson

description " Factor

Sahcyla‘te Method (SOP #5492)

NHaN N
05%55 (mgll)

T Computation Wgrmksf_he?tw o

standard Curve

:Blank

1 0 mg/L NHa-N Std.
3 0 mgIL NHs—N 'Std.
6 0 mgIL NH3 N Std o
300 mg/t b NHINSH,

f (: f?/

L"J .
b e o
. ) . -
L840

- .3 0 mg/L spike
3. ) mgli_ spike dupl.

,m-—w..__...m.e—.

5 5.0 mg!L 2nd source

5

7

9
27
38
43
45

1
1
1
1 PR
4
1
1

1000,

1.0‘0‘,
3.00.
6.00

200 400 6.00

gl amronta-

4.0

: '.13epcnihg.|i&1it'f(’mgn;3:} R ]
Recovery {%) =
" Precision (RPD)
~.2nd sowrce (%) =

CAVALUE!
#VALUEL
HVALUEL

050
1.

Samp!e volume (mi)
Dolutlon factor

‘ Sampte Set Description:

~ Test No. 738-1
Test Day 0 (2-17-08) )
Spectes &ohaustonus L

B ,:,Oxe,rlyi._nsw.az?rf_j_ B f,ff_‘ o

RSC

. Analy_sa .
N :2}’171’2006 o

Date analysed:

Page 37 of 4.3
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SOP No. 5492 Northwestern Aguatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation ! Worksheet

Sahcytate Method (SOP #5492)

M—— e . e e e e . I

Result . P [ R —
Sampie Dﬂumn NHaN Sat;mty A S S
descrlption factor 00655 “{mgiL) pH (ppt) _ Standird Curve

Blank ; ————— R T —— .

10 mg/l NHs-NStd. ;- 0102 1.00 -
"3.0 mg/t NHa-N Std, . ~— 0. 272 3.00
6.0 mg/L NHe-N Std. N
10 0 mg/L NH3-N Std.'1

oD &85

3 0 mg/L spike
3.0 mg/lL. spike dupl.

5.0 mg/L2nd sourcém: 0442 475
R 5 0418 2248
2. 5 5 0,640 3442 .
7 5 0040 215

9 5 0.560 30.11
5

5

5

5

3. —

4. . -
5. 37 0208 1119 L
5. 38 0.528 28.39 . . Reporting limit (mg.'j.}%_ o 05 -
7. 43 ) 0.820 44.10 -

45

om0 mre | Reeowen(h= '.. A,
: Precision (RPD) = 72,

i e 2nd source (%) = e 9.,5‘-1,...;;77?'.,?".
o T T Sample s voiume {ml): 040 )
:Dtlut:on factor _ 5 '
i J __Sample Set Descnptuon X i
. B iProj. No.: 738-1 |

Test Day. 10 (2-27-06)

s " Species: _Eohaustorius
T iment porewaters L.
[V ‘;‘W mwuuu-——':.ww..‘m A..E}_ag’,,st:_ _..,‘_,_ et ——nm T RSC N— m: ok

" “Date anaiysedi"" T 202742006

Page AP of A 3-1-05



SOP No. 5482 Northwestern Aquatic Sciences

_ Total Ammonia-N in Sediment Pore@Wa_@_g;ﬂ.__Qg_mgutation Wo@ggbqe_t L o
e " Salicylate Method (SOP #5492) i
Result T T e T
“Sample Giwton  NHaN T Salimy - e e T
. ___description factor OD6s5 (mgiL) pH (ppt) Standarg Gure
. Blank T T LTI i -
A Omgl NHeNSd. 0 100 . B £
6.0 mg/L NH3-N Std. - - Sy 600 ‘ _ -
Somgee e 2 e
3.0 mg/L spike dupl. agg - ]
%5".'0 mglL—i'ijg! SOUCe &
(R T
3

7

o
37
38

6™ ‘Reporing it g} = 05,

45

' ‘2nd source (%) =

" Sample volume (mi)

" Reécovery (B)=
, Precision (RPD)y=

Diiution factor -

5

- WA T
BVALUEL
| #VALUEL

e

P " " Sample Set Description: .
b ©Proj. No. 7381

e . TestDay: 10(2-27-05)

. _..;.‘._"_SPGC'*Q,S}. ‘thaustorius
e T Sediment porewaters o

R C Anahst . RSC
o ~_ Date analysed: 212712008 )

3-1-05



SOP No. 5492 Northwestern Aquatic Sciences

_Total Ammonia-N in Water: Computation Worksheet

T salicylate Method (SOP #5492) -]

Sample Diiution NFs-N

e Standard Gurve et

~description ' “factor ODess (mgfl) -
:Blank ‘ e e w02

28

T TOmgll NHeNSd. I 002 1000 emf Egz i
30 o/l NHa-N Std. Sl 0272 300 e
TN S, o 0Bk 800 el I - I
;l.o'.ﬁ mg/L NH>-N Std. LI p0a0 10000 e ag%’é Eg§ 7
e et e e T - =
CCemgilspks o 0288 310 s THL - .
“"“"?Tg*g;q}gﬁ:"igl}‘sg*?%%i:"f',';t;;‘:_“:".i_'.“fi‘:;.‘.'.;..;;' 3 ?'293:"" ._ 315 o em a%.%ﬁ% : 52%%@ .
5.0 mglL 2nd source T oaa A1 LB = .
1 A T ogsT 169 - o =
h%,w.- . ; i—-; ------------- - DDOOO"' 200 Aluu “s-oo ) "sx; W0 1200
L .Mj,,,.._‘ b ‘ . 7 vaght, n;moﬂln-l? * l
4. 1 g ] e B ;
5 37 0 A oae2 AT4 S i
6. 56 T4 0297 0317 7 Reporting limit (mgh) = S T

0190 204 T Recovery (B)= 1041,
Precision (RPD)= 472 -
Condsource (%)= 951

43 1
45 1

0o~

.......

Sample volume (mi): 0.50 |
Didonfactor Lt

:5!;31.

. T Sample Sei Description: -
' " TestNo.: 7381 '
~ TestDay: 10(2-27-08)
 Species:  Eohaustorius

T T Toverlying water o

o iAn'a%yét; RSC
~_Date analysed: .2/27/2006

Page Y2 of _£3 3-1-05



SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
~ Salicylate Method (SOP #5492) —
Result T . N
E Sampk% I Diiu'ﬁon NH3;N,~ Standard Curve
:description factor OD655 (mg/L) = ]
 Blank T R et B
A0 mgLNHENSd. g 100
W.. ..3__0 mg!L NH3'N Std' [ _-‘--_ l- ’L?/l"' 3'00
6.0 mg/L NH3-N Std, e 87— 800 :
110.0 mg/L NH3-N Std. LA 10,00 o
: 15
13.0 mglL spike 8 Eﬁ
3.0 mg/L spike dupl. g% N
EOmglandsource. = .- ]
i 3 - ]
—2—-'-m- 5 [ 200 4,60 6.00 1000 1200 —
3. 7 S e ]

9

. 37
38
43
45

" "Reporting limit (mgit)

Recovery (%) =
. Precision (RPD) =
2nd source (%) =

""" Sample volume (mi):
. Dilution factor

‘Test No.. 7381

) Sampie Set déécriptibﬁ: :

CMestDay 10022708 T
¢ Species. Eohaustorius

CWALUE T
C#VALUE!
C#VALUE!

Date analysed,

_om7r006 |

] Analyst T RSC ]

Page A7 of &3
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RAW DATA DIVIDER PAGE
Test No, 738-1

TEST DATA ANALYSIS RECORDS



Test no. 738-1

Marine Amphipod Test
Randormization Key

NAS CLIENT
BKR|SMPL. DESCRIP [REPL
22104216 S0D-100 1
13{0421G SD-100 2
2810421G SD-100 3
14|0421G SD-100 4
55|0421G SD-100 5
3104216 SD-100 6|wq repl
5310421G SD-100 71day0 bk
49042206 SD-101 1 '
48|0422G SD-101 2
4110422G SD-101 3
29104226 SD-101 4
4704226 SD-101 5
4310422G SD-101 6lwqg repl
36104226 S0-101 7|day0 bke
4610423G SD-102 1
23042306 SD-102 2
34|0423G Sp-102 3
604236 SD-102 4
25i0423G $D-102 5
38[04236 SD-102 6{wq repl
4104230 SD-102 71day0 bki]
1910424G 5D-103 1
5110424G 5D-103 2
18:0424G SD-103 3
52(0424G S-103 4
1110424G SD-103 5
5/0424G SD-103 8|wyg repl
44{0424G SD-163 7day0 bky
39|0425G SD-104 1
20(0425G SD-104 2
33/04250G SD-104 3
15:0425G SD-104 4
3110425G SD-104 5
610425G . |SD-104 6wy repl
5010425G SD-104 7 |day( bke
104266 REF-EBE 1
26104266 REF-EBB 2
37]0426G REF-EBB 3
42104266 REF-EBB 4
8|0426G REF-EBB 5
27104266 REF-EBB 6lwq rep!
30[0426CG REF-EBB 7 |dayQ bkl
56104276 REF-YB 1
17104276 REF-YB 2
1604275 REF-YB 3
12,0427G REF-YB 4
21{0427G REF-YB 5
45104276 REF-YB 6iwq rep!
3210427C REF-YB 7 jday bkr
35| (432 | control 1
24 control 2
2 control 3
54 control 4
10 conirof 5
7 ; control 6iwg repl
40 control 7idayQ bk

Page fsz of 63
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Project Name:

e b,

P738 Echaustorius % mortality _

Data entry verified against EXCEL spreadsheet,
Y%Mortality in test sediment SD-100 was significanily greater t

Sample: x1 Ref Samp. X2
samp ID: (SD-1007) Ref ID: CREF-EBB
Alias: NAS #0421G Alias: NAS #0426G
Replicates: 5 Replicates: 5
Mean: 100 Mean: 23
SD: 0 SD: 13.509
Tr Mean: 0.739 Tr Mean: -0.739
Trans SD: © Trans SD: 0.554
Shapiro-Witk Results: Levene's Results: Test Results:
Residual Mean: Test Residual Mean: 0 Statistic; Approximate t
Residual SD: Test Residual 8D: 0 Balanced Design: Yes
38: Ref. Residual Mear: 0.426 Transformation: Rankits
K Ref Residual SD: 0.285
b: Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level. N/A Alpha Level: 0.1 Nutl: x1 <=x2
Calculated Value: N/A Caleulated Value: 3.33561 Alternate: x1 >x2
Critical Value: N/A Critical Value: >=1.86
MNormally Variances Degrees of Freedom; 4
Distributed: N/A Homogeneous: No Experimenta
Calculated Value: 5.9677
Override Option:  Not Invoked Critical Value: == 2.132
Aecept Null Hypot@
Power:
Min. Difference for Power:
~ Trans. Levene's Levene's Mann- - Shipirg-
Replicate Test Trans. Reference  Reference Test Reference  Whimey Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals-
1 100 0.738 45 -0.123 .0 0616 18.435
2 100 0.739 15 -1.001 0 0.262 22.786
3 100 0.739 25 -0.376 0 0.363 26.565
4 100 0.739 10 -1.539 0 0.8 30
5 100 0.739 20 -0.656 0 ¢.083 4213
6 114,591
7 114.591
8 114.591
g 114,591
10 114.591

b,

han that in reference sediment REF-EBB at aipha=0.05.

BioStat Beta v.4.1 (EXCEL)

Page ¥ 7 of &3
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Project Name: { P738 Eohaustorius % m@

Sample; x1 Ref Samp: x2
Samp 1D: ¢(§D-101 Ref 1D:
Alias: NAS #0422G Alias: NAS #0426G
Replicates. & Replicates: 5
Mean: 100 Mean: 23
SD: @ $D: 13.509
TrMean: 0.739 TriMean: -0.739
Trans SD: 0 Trans SD; 0.554
Shapiro-Wilk Resuits: Levene's Results: Test Results:
Residual Mean: Test Residual Mean: 0 Statistic: Approximate t
Residual SD: Test Residual 8D 0 Balanced Design: Yes
S8 Ref. Residual Mear: 0.425 Transformation: Rankits
K: Ref. Residual S 0.285
b: Deg. of Freedom: &
Experimental Hypothesis
Alpha Level: N/A Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: N/A Calcutated Vaiue: 3.3351 Alternate: x1 >x2
Critical Value: N/A Critical Value: >=1.86
Normatly Variances Degrees of Freedom; 4
Distributed: N/A Homogeneous: No Experimenta %pha‘i_evei: 0.05
Calculated Value: 5.9677
Override Option: Not Inveked Critical Value: »= 2,132
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Repticate Test Trans. Reference  Reference Test Reference  Whitney Wil
Number Data Test Data Data Data Residuais  Residuals Ranks Rankits Residuals
1 100 0.739 45 ~-0.123 ¢ 0.616 18.435
2 100 0.739 15 -1.001 -0 0.262 22.786
3 100 0.739 25 -0.376 0 0.363 26.565
4 100 0.739 10 -1.539 0 0.8 30
5 100 0.739 20 -0.656 0 0.083 4213
8 ' 114.591
7 144.591
8 114.541
9 114.591
10 ) 114.591

Data entry verified against EXCEL spreadsheet.
o4 Mortality in test sediment SD-101 was significantly grea

%‘}55 o

4

ter than that in reference sediment REF-EBB at alpha=0.05.

BioStat Beta v.4.1 (EXCEL)

Page 45 of &3




Project Name:

P738 Eohaustorius % moriality

Sample: x1 . Ref Samp: %2
Samp ID: (50102 Ref ID:CREF-EBB
Alias: NAS #0423G Alias: NAS #0426G
Replicates: 5 Replicates: 5
Mean: 106 Mean: 23
SD: ¢ SD: 13.509
TrMean: 0.739 Tr Mean: -0.739
Trans SD: O Trans SD: 0.554
Shapiro-Wilk Results: Levene's Resulls: Test Resulis:
Residual Mean; Test Residual Mean: 0 Statistic:  Approximate t
Residual SD: Test Residual SD: 0 Balanced Design: Yes
58 Ref. Residual Mean: 0.425 Transformation: Rankits
K: Ref. Residuat SD: 0.285
b: Beg. of Freedom: 8
: Experimental Hypothesis
Alpha Level N/A Alpha Level: 0.1 Nuli x1 <=x2
Calculated Vaiue: N/A Calculated Value: 3.3351 Alternate: x1 > x2
Critical Value: N/A Critical Valug: >=1.86
Normally Variances Degrees of Fn 4
Distributed; NA Homogeneous: No Experimentaid\ipha Level: 0.05
Caiculated Value: 5.9677
Override Option:  Not Invoked iti L »= 2132
(Accept Nuli Hypothesis: No 3
Power;
Min, Difference for Power.
Trans. Levene's Levene's Mann- Shipiro-
" Replicate Test Trans. Reference  Reference Test Reference  Whitney Witk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 100 0.739 45 -0.123 0 0.816 18.435
z 100 0.739 15 --1.001 ¢ 0.262 22.788
3 100 0.739 25 -0.376 0 0.363 26.565
4 100 0739 10 -4.53¢ 0 0.8 30
5 100 0.739 20 -0.656 Y] 0.083 42.13
& 114,591
7 114,591
8 114.581
9 114.591
10 114.591
Ok
Data entry verified against EXCEL spreadsheet. 7 G

£

wMortality in test sediment SD-102 was significantly greater than that in reference sediment REF-EBB at alpha=0.05.

BioStat Beta v.4.1 (EXCEL)
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Project Name: { P738 Eohaustorius % mortality )

Data entry verified against EXCEL spreadsheet.
Y%Mortality in test sediment SD-103 was

Sample: xi Ref Samp: x2
Samp 1D: Ref 1D -EBB
Alias: NAS #0424G Alias; NAS #0426G
Replicates: & Replicates: 5
Mean: 61 Mean: 23
SD: 8.216 SD: 13,508
Tr Mean: 51,455 Tr Mean: 27.983
Trans SD: 4.992 Trans S0 9.005
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 3.418 Statistic: Student's t
Residual SD: 4.724 Test Residual SD: 3.212 Balanced Design: Yes
$8: 424065 Raf Residuat Mean: 5.465 Transformation: ArcSin
Ki 65 Ref. Residual SI: 5.371
b 19.705 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Nulk: xi <= x2
Calculated Value: 0.9156 Calculated Value: 1.088% Alternate: x1>x2
Critical Value: <= 0.842 Criticat Value, >= 1.86
Normally Variances Degrees of Freedom; 8
Distributed: Yes Homogeneous: Ye&s Experimental &lpha Level: 0.05
' Caiculated Value: 5.0874
Overtide Option: N/A riti 2= 1.86
¢ Accept Null Hypothesis: No
Power:;
Min. Difference for Power.
‘ Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney Witk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 60 50.768 45 42,13 0.687 14.147 -0.548
2 55 47.868 15 22.786 3,586 5.167 -5,197
3 75 &80 25 30 8.545 2.017 +3.586
4 60 50,768 10 18.435 0.687 9.548 -3.586
5 55 47.869 20 26.565 3.688 1.418 -1.418
6 -(,687
7 -0.687
8 2.017
9 8.545
10 14.147

/

g

2 ob

significantly greater than thatin reference sediment REF-EBB at alpha=0.05.

BioStat Beta v.4.1 (EXCEL)
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Project Namey’ P738 Echaustorius %;@

Sample: x1
Samp 1D &

Ref Samp: x2

Ref 1D:

Alias:
Replicates:
Mean:

S

Tr Mean:
Trans SD:.

NAS #0425G
5

24

6.519

29.155

4.497

Alias:
Replicates:
Mean:

- SD¢

Tr Mean:
Trans SD:

REF-EBB
NAS #0426G

5

23
13.509
27.983
9.005

Shapiro-Wilk Resuits:

Levene's Results:

Test Results:

Residual Mean: © Test Residual Mean: 3.583 Statistic: Student's t
Residual SD: 4.618 Test Residual S 2.042 Balanced Design: Yes
$5: 405.276 Ref. Residual Mean: 6465 Transformation: ArcSin
K 5 Ref. Residuai $D: 5.371
b: 19.665 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level 0.05 Alpha Level: 0.1 Null; x1 <=x2
Calculated Value: 0.9542 Calculated Value: 1.1216 Alternate: x1 > x2
Critical Value: <= 0.842 Critical Value: >=1.86
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimentalipha Level 0.05
Caiculated Value: 0.2602
Override Option: N/A Critical Value: >= 1 86
@t Null Hypothesis: Yes
Power:
Min. Difference for Power,
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference Reference Test Reference  Whithey Witk
Numbey Data Test Data Data Data Residuals Residuals Ranks Rankits Residuals
1 30 33.211 45 4213 4,056 14.147 . -9.548
i 30 33.211 15 22.786 4.056 5197 -6.368
3 25 30 25 30 0.845 2.017 <5147
4 20 26.565 10 18.435 2.59 9.548 -2.59
5 15 22,786 20 26.565 6.368 1.418 -1.418
6 0.845
7 2.017
8 4.056
9 4.056
10 14147

Data entry verified against EXCEL spreadshest.
9% Mortality in test sediment SD-104 was not significantly greater than that in reference sediment REF-EBB at alpha=0.05.

%’L%,oﬁa

{o.-

BioStat Beta v.4.1 (EXCEL)
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Test no. 738-1

Emergence Data

Emergence Data File

Page Sk of (3

3/16/08

NAS CLIENT TOTAL

NDEXIBKR [SMPL _|DESCRIP |REPL|DAY |[EMERG |EMERG
1T 5200421G  1SD-100 A 8 —
1] 2210421G  |SD-100 1 2] 8 p i J’zﬁ
1T 22[0421G  |SD-100 13 5 WAL
1T 32[0421G | SD-100 1 4 2 PR/
11 2210421G _ |SD-100 e 10
11 22|0421G__ |SD-100 17 8 10 P "‘“%
T 220421G _ |SD-100 17 10 _
I 5306421G  [SD-100 78 11 Fudll
11 2210421G  |SD-100 1179 12 36 Olo
1T 5310421G  |SD-100 i1 10 ] 90
5T 13104216 |SD-100 K 8
5 13l0421G  |SD-100 2 2 4
511304216 |SD-100 3 3 {
217 13(0421G  {SD-100 2 4 1
51 13]0421G  |SD-100 21775 7
5171310421G  |SDP-100 2 6 9
o1 1310421G  |SD-100 277 0
51 13]0421G  |SD-100 21 8 0
517 1310421G  |SD-100 29 0
5 13]0421G  |SD-100 210 5 35
30 5810421G  |SD-100 K 16
30 28(0421G  |SD-100 al 2 4
31 28[0421G  |SD-100 3 3 2
30 28/0421G  |SD-100 3l 4 1
3[ 28(0421G _ |SD-100 3 5 5
3 28/0421G  |SD-100 3l 6 8
3| 28[0421G  |SD-100 3l 7 7
31 380421G  |SD-100 E 7
3 28|0421G  |SD-100 39 6
37 280421G  |SD-100 3 10 6 82
A 1410421G  |SD-100 a3 16
A 1410429G  |SD-100 2 2 6
4 14l0421G  |SD-100 3 3 )
4 1410421G  |SD-100 a2 4 0
4 14|0421G  |SD-100 a5 )
41 1410421G  |SD-100 4 6 8
4 14[0421G _ |SD-100 a7 8
2] 12|0421G  |SD-100 4 8 11
4 1410421G  |SD-100 4 9 10
21 14[0421G  |SD-100 47 10 4 7
Bl 8550421G  |SD-100 B 1 16
£ 55(0421G  |SD-100 5[ 2 8
£l 5504216 1SD-100 5773 ) Mean |66.2
£l 55/0421G  |SD-100 5|7 4 4 SD 202
515504216 1SD-100 55 8 n 5
5 550421G  |SD-100 5l 6 8
5| 55(0421G  |SD-100 B 7 6
£ BB 0421G  SD-100 5 8 8
51 55[0421G  |5D-100 5[ © 8



Test no. 738-1

Emergence Data

NAS CLIENT TOTAL
INDEXIBKR |SMPL DESCRIP |[REPL|DAY |EMERG |[EMERG
51 5504216 SD-100 5 10 5 73
81 4004226 SD-101 1 1 18
8| 49|0422G SD-101 1 2 17
8] 49;0422G SD-101 1 3 10
8]  48(0422G SDh-101 1 4 8
8l 49/0422G SD-101 1 5 8
8| 49{04220G SD-101 1 8 10
8] 49|0422G SD-101 1 7 7
81 4504226 5D-101 1 8 7
8l 49(0422G SD-101 1 9 5]
8] 4904220 SD-101 1 10 3 94
gl 48j0422G SD-101 2 1 17
9| 48|0422G SD-101 2 2 5
gl 48:10422G 5D-101 2 3 2
g| 48{0422G SDh-101 2 4 7
9 4810422G SD-101 2 5 0
9 48i04220G SD-101 2 5] 5
9l 48|0422G SD-101 2 7 7
gl 4804226 SD-101 2 8 0
9| 48|0422G Sp-101 2 9 0
9| 4810422G sSD-11 21 10 4 47
107 41]0422G SD-101 3 1 18
101 41]|0422G SD-101 3 2 15
101 41104226 SD-101 3 3 8
107 41104220 SD-101 3 4 3
10] 41104226 SD-101 3 5 10
10| 41]0422G SD-101 3 5] 10
107 41104226 $D-101 3 7 5
10]  41]042206 SD-101 3 8 5
101 4110422G SD-101 3 9 B
10 41104226 SD-101 3 10 6 86
1] 29|0422G SD-101 4 1 17
111 26,0422G SD-101 4 2 19
11| 2904226 SD-101 4 3 11
1141 20,0422G sD-101 4 4 5
11| 2004226 sp-101 4 5 8
111 2904226 SD-101 4 6 7
11| 2004226 5D-101 4 7 9
11]  29/0422G SD-101 4 8 9
11] 28;0422G SD-101 4 9 10
11 29|0422G SD-101 41 10 4 a9
127 471042206 S0-101 5 1 14
12)  47]0422G sh-101 5 2 8
12] 47104226 SD-101 5 3 3 Mean }79.2
120 47]0422G SD-101 5 4 5 sSD 211
121 47104226 SD-101 5 5 4 n 5
121 4770422G SD-101 5 5] 9
121 47\0422G SD-101 & 7 7
12| 47104226 SD-101 5 8 7
12| 47104226 SD-101 5 g 8
121  47|0422G 5D-101 5 10 5 70
of éa
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Test no. 738-1

Emergence Data

NAS CLIENT TOTAL

INDEX|BKR |SMPL DESCRIP |REPL DAY |EMERG |EMERG

15| 46/0423G  |SD-102 1 1 20

15¢ 46104236 SD-102 1 2 13

15| 46|0423G sSD-102 1 3 8

151 4610423G SD-102 1 4 7

15] 4604236 SD-102 1 5 8

15] 46]0423G SD-102 i 6 10

15) 46104236 SD-102 1 7 7

15| 46|0423G SD-102 1 8 9

15| 4610423G SD-102 9 9 8

151 4610423G SD-102 11 10 4 94

16] 23|0423G SD-102 2 1 17

16] 23/0423G SD-102 2 2 13

16] 2310423G Sp-102 2 3 0

161 23]0423G SD-102 2 4 10

16| 23|0423G SD-102 2 5 10

16{ 23{0423G SD-102 2 6 10

16 2310423G SD-102 2 7 11

18] 23]0423G SD-102 2 8 12

16] 2310423G SD-102 2 9 11

18] 23{0423G SD-102 2| 10 12 106

171 3410423G SD-102 3 1 20

17, 34/0423G SD-102 3 2 15

17] 34|0423G SD-102 3 3 5

17| 34]0423G SD-102 3 4 6

17) 3410423G SD-102 3 5 6

17 34]|0423G SD-102 3 6 8

17]  3410423G sD-102 3 7 7

17, 3404236 SD-102 3 8 7

17| 34|0423G SD-102 3 9 8

171 3404236 SD-102 30 10 7 89

18 6i0423G sD-102 4 1 20

18 6104230 5D-102 4 2 13

18 610423G SD-102 4 3 5

18 6]0423G SD-102 4 4 3

18 60423G SD-102 4 5 3

18 6:0423G SD-102 4 6 2

18 6{0423G sD-102 4 7 2

18 6;0423G $D-102 4 8 2

18 610423G sD-102 4 9 2

18 6{0423G sD-102 4, 10 3 55

18] 25]0423G SD-102 5 1 19

19 25/0423G 5D-102 5 2 12

191 2510423G SD-102 5 3 7 Mean |85.2

19 25|0423G SD-102 5 4 8 SD 18.0

191 25/0423G sD-102 5 5 5 n 5

19| 25)0423G Sp-102 5 & 6

19| 25|0423G SD-102 5 7 5

19 25/0423G SD-102 5 8 7

19] 25[0423G SD-102 5 9 8

19| 25{0423G SD-102 5/ 10 5 82

227 1910424G SD-103 1 1 1
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Test no. 738-1

Emergence Data

NAS CLIENT TOTAL

INDEX BKR |SMPL DESCRIP |REPL |DAY |EMERG |[EMERG

22| 1910424G SD-103 1 2 Q

221 19:0424G SD-103 1 3 0

220 19|0424G SD-103 1 4 1

22| 19|0424G SD-103 1 5 0

221 19]0424G SD-103 1 6 3

221 1910424G SD-103 1 7 0

220 1910424G SD-103 1 8 0

221 19/0424G SD-103 1 9 0

221 19:04240 SD-103 1 10 0 5

231 51{0424G 3D-103 2 1 3

23] 51]0424G SD-103 2 2 9

23] 51i0424G SD-103 2 3 5

231 51]0424G SD-103 2 4 0

23] 5110424G SD-103 2 ) 3

231 51,0424G SD-103 2 6 0

231 5110424G SD-103 2 7 0

23] 51|0424G SD-103 2 8 0

231 51|0424G SD-103 2 9 0

231 51(0424G SD-103 21 10 9] 30

241 18]0424G SD-103 3 1 4

240 1810424G SD-103 3 2 2

24! 18/0424G SD-103 3 3 2

241 18|0424G SD-103 3 4 5

241 18]0424G SD-103 3 5 3

24) 18/0424G SD-103 3 6 0

241 1810424G SD-103 3 7 0

24| 18(0424G SD-103 3 8 0

241 18|0424G sSD-103 3 9 0

24} 18,0424G SD-103 31 10 0 16

25| 52[0424G SD-103 4 1 2

260 52104246 SD-103 4 2 1

25| 520424G SD-103 4 3 2

25 5210424G SD-103 4 4 0

251 5210424G SD-103 4 5 0

25| 52(0424G SD-103 4 6 1

251 5210424G SD-103 4 7 0

25 5210424G SD-103 4 8 0

26| 52]0424G SD-103 4 9 0

25| 52|0424G SD-103 4, 10 1 17

26] 1110424G sD-103 5 1 1

26| 11]0424G SD-103 5 2 5

26 1110424G 50-103 5 3 3 Mean |15.6

261 1110424G SD-103 5 4 1 SD 9.4

26| 11|0424G SD-103 5 5 0 n 5

26! 1110424G SD-103 5 B 0

261 11104246 SD-103 5 7 0

26| 11]0424G SD-103 5 8 0

261 11]0424G SD-103 5 9 0

261 11.0424G sD-103 51 10 0 10

29|  39|0425G SD-104 1 1 1

29| 39|0425G SD-104 1 2 2
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Test no, 738-1

Emergence Data

NAS CLIENT TOTAL

INDEX|BKR |SMPL DESCRIP |REPL DAY |EMERG |[EMERG

29} 39,0425G SD-104 1 3 0

29| 39/0425G SD-104 1 4 0

29| 3910425G SD-104 1 5 0

29] 39|0425G SD-104 1 6 1

29| 3910425G SD-104 1 7 0

29| 39)0425G SD-104 1 8 0

29]  39|0425G SD-104 1 9 0

29| 39|0425G |SD-104 11 10 0 4

300  20[0425G SD-104 2 1 0

30| 20|0425G SD-104 2 2 0

30] 20i0425G SD-104 2 3 0

300 20{0425G SD-104 2 4 Y

30, 20{0425G SD-104 2 5 0

30] 20)0425G SD-104 Z 6 0

30| 20/0425G SD-104 2 7 0

30) 20j0425G SD-104 2 8 0

30| 20/0425G SD-104 Z ) 0

30, 20104256 SD-104 2 10 0 0

31] 33|0425G SD-104 3 1 0

31| 33104256 5D-104 3 2 2

31, 3310425G SD-104 3 3 0

31| 33/0425G SDb-104 3 4 0

31 33]0425G SD-104 3 5 0

317 3310425G SD-104 3 6 0

31| 33|0425G SD-104 3 7 0

31| 33(0425G. {SD-104 3 8 0

31{ 33]0425G sD-104 3 9 0

31| 33|0425G SD-104 il 10 0 2

32) 15]0425G SD-104 4 1 2

32] 15|0425G SD-104 4 2 1

32!  15/0425G sD-104 4 3 0

321 1510425G SD-104 4 4 g

32| 15]0425G sb-104 4 5 0

320 15:0425G SD-104 4 6 0

32| 15|0425G SD-104 4 7 0

32| 15104256 SD-104 4 8 3

32; 15;0425G SD-104 4 9 4

32| 15|0425G 5D-104 41 10 1 11

33, 3110425G SD-104 5 1 3

33| 31)0425G SD-104 5 2 3

33)  31]0425G $D-104 5 3 0 Mean | 58

33; 31104256 SD-104 5 4 1 SD 5.4

33| 31(0425G SD-104 5 5 1 n 5

33] 3110425G SD-104 b B 1

33) 3104256 SD-104 5 7 0

33| 31(0425G SD-104 5 8 1

33] 31:0425G SD-104 5 9 2

33]  31]0425G SD-104 5 10 0 12

-36 1104266 REF-EBB 1 1 1

368 11042606 REF-EBB 1 2 0

36 110426G REF-EBB 1 3 2
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Test no. 738-1

Emergence Data

3/16/06

NAS CLIENT TOTAL

INDEX|BKR |SMPL DESCRIP |REPLIDAY |EMERG |EMERG B

38 110426G REF-EBB 1 4 0

36 110426G REF-EBB 1 5 0

36 1]0426G REF-EBB 1 6 0

36 110426G REF-EBB i 7 0l

36 110426G REF-EBB 1 8 0

36 110426G REF-EBB 1 9 1

36 110426G REF-EBB 11 10 1 5

37| 26|0426G REF-EBB 2 1 0

37| 26|0426G REF-EBB 2 2 Ol

370 26104266 REF-EBB 2 3 0

37| 26/0426G REF-EBB 2 4 0

37| 26(0426G REF-EBB 2 5 0

37! 26(0426C REF-EBB 2l 6 0

37| 26104266 REF-EBB 2 7 0

371 26104266 REF-EBB 2 8 0

37| 26(0426G REF-EBB 2 9 0

371 26{0426G REF-EBB 2i 10 0 0

38| 37]0426G REF-EBB 3 1 0

38, 37|0426G REF-EBB 3 2 1

38, 37;0426G REF-EBB 3 3 2

38| 3710426G REF-EBB 3 4 0

38 37]0426G REF-EBB 3 5 0

38| 37,0426G REF-EBBE 3 6 1

38| 37|0426G REF-EBB 3 7 0

38, 37.0426G REF-EBB 3 8 0

38| 37)0426G REF-EBB 3 9 0

38, 37,0426G REF-EBB 31 10 2 6

39| 42|0426G REF-EBB 4 1 1

39| 42104266 REF-EBB 4 2 0

39| 42,0426G REF-EBB 4 3 0

39| 42]0426G REF-EBB 4 4 0

39 42.042606 REF-EBB 4 5 7

39| 42)0426G REF-EBB 4 6 0

30, 4210426G REF-EBB 4 7 0

39] 42/0426G REF-EBB 4 8 0

39) 4210426G REF-EBB 4.9 0

39| 42|0426G REF-EBB 4 10 0 8

40 8104266 REF-EBB 5 1 0

40 8|0426G REF-EBB 5 2 0

40 8104266 REF-EBB 5 3 0 Mean | 42

40 810426G REF-EBB 5 4 0 SD 3.2

40 810426G REF-EBB 5 5 0 n 5

40 810426G REF-EBB 5 & 0

40 8104266 REF-EBB 5 7 0

40 810426G REF-EBB 5 8 0

40 804266 REF-EBB 5 9 0

40 810426G REF-EBB 5 10 2 2

43] 56(0427G REF-YB 1 1 0

43 56(0427CG REF-YB 1 2 0

43] 5610427G REF-YB 1 3 0

43] 56|0427G-  |REF-YB 1 4 0
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Test no. 738-1

Emergence Data

NAS CLIENT TOTAL

INDEX|BKR |SMPL DESCRIP |[REPL |DAY |EMERG |EMERG

43] 8604276 REF-YB 1 5 0

43| 86,0427G REF-YB 1 6 0

43] 58(0427G REF-YB 1 7 0

431 56104276 REF-YB 1 8 0

43 56104276 REF-YB 1 g 0

431 56|0427G REF-YB 1 10 0 0

441 1710427G REF-YB 2 1 0

44| 1710427G REF-YB 2 2 0

44| 17(0427G REF-YB 2 3 0

441 4710427G REF-YB 2 4 1

44| 171042706 REF-YB 2 5 0

441 17(0427G REF-YB 2 6 0

441 17]0427G REF-YB 2 7 0

44| 1704276 REF-YB 2 8 0

44 1710427G REF-YB 2 9 1

44% 17]0427G REF-YB 20 10 2 4

45 18104276 REF-YB 3 1 0

451 16|0427G REF-YB 3 2 0

457 16]0427G REF-YB 3 3 0

451 16104276 REF-YB 3 4 0

451 16{0427G REF-YB 3 5 ¢

451 16]0427G REF-YB 3 8 0

45 16|04276 REF-YB 3 7 0

451 1610427G REF-YB 3 8 0

45| 16104276 REF-YB 3 9 0

450 16|0427G REF-YB 37 10 0 0

461 1210427G REF-YB 4 1 0

461 1210427G REF-YB 4 2 0

46| 12|0427G REF-YB 4 3 0

461 1210427G REF-YB 4 4 3

451 121042706 REF-YB 4 5 0

46! 12104276 REF-YB 4 6 0

46) 12104276 REF-YB 4 7 0

46| 12|04276G REF-YB 4 8 4]

461 12104276 REF-YB 4 9 0

461 12|0427G REF-YB 45 10 0 3

47] 2110427G REF-YB 5 9 0

471 21104276 REF-YB 5 2 0

47| 21(0427G REF-YB 5 3 0 Mean | 1.4

470 24104276 REF-YB 5 4 0 3D 1.9

47| 21j0427G REF-YB 5 5 0 ) 5

471 21104276 REF-YB 5 6 G

47 21104276 REF-YB 5 7 0

47| 21(0427G REF-YB 5 8 0

471 21,0427G REF-YB 5 9 0

471 21104276 REF-YB 5 10 0 0

50| 35]0438G condrol 1 1 ]

50| 35/0438G control 1 2 0

500 35]0438G control 1 3 0

500 35(0438G control 1 4 0

50] 35[0438G control 1 5 0
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Test no. 738-1

Emergence Data

NAS CLIENT TOTAL
INDEX|BKR |SMPL DESCRIP |REPL|DAY |EMERG |EMERG
501 35|0438G control 1 B 0
501 35:04380G control 1 7 ]
50| 35|0438G control 1 8 0
50| 35|0438G control 1 9 0
50 35/0438G control 1 10 0 0
51| 24104386 control 2 1 0
51| 24|0438G control 2 2 0
51 24|0438G controt 2 3 0
51| 24i04380G control 2 4 0
51 24|0438G control 2 5 0
511 24)0438G control 2 5] 0
511 2410438G controi 2 7 0
541 24:0438G control 2 8 0
511 24|0438G control 2 o 0
51] 24|0438G control 2 10 0 0
52 2:0438G controi 3 1 0
52 210438G control 3 2 0
52 210438G control 3 3 0
52 210438G control 3 4 0
52 2104386 control 3 5 0
52 2104386 conirol 3 6 0
52 2104386 control 3 7 0
52 21043806 controi 3 8 0]
52 21043806 control 3 9 0
52 21042386 conirol 3 10 0 0
53] 5404380 control 4 1 0
53| 5410438C controf 4 2 0
53] 54{0438G control 4 3 0
- 53] 54|0438G condrol 4 4 0
537 54/0438G control 4 H 0
53| 5404380 control 4 G 0
531 54|0438G cordrol 4 7 0
531 54{04380 coniro! 4 8 0
53] 5410438G control 4 9 0
531 54|0438G control - 41 10 0 0
541 10/0438G contro 5 1 0
54, 10;0438G control 5 2 0]
54| 1010438G controd 5 3 0 Mean | 0.0
541 140|0438G control 5 4 0 SD 0.0
54) 10704386 conirol 5 5 0 n 5
54| 10|0438G control 5 8 0
54] 10104380 control 5 7 0
541 1004386 control 5 8 0
541 10/0438G control 5 9 0
541  10,0438G control 5 10 0 0
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA1 - |
ACUTE TOXICITY TEST (ALL SPECIES) i "

Juww&
Test No. 999- X084 Client: QC Test Investigator, ﬁ
Test Type (rangefinding/definitive)  definitive Test Length ( hr)[, 3~ é’% '
Species Eohaustorius estuarius _
STUDY MANAGEMENT
Client: QC Test
Client's Study Monitor: NIA
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory —
Laboratory's Study Personnel:
Proj. Man./Study Dir. M.S. Redmond “7xsf—
QA Officer L.K. Nemeth
1 _ 6. R \SsapRy 631 2. 6/‘63 Hotciinse, GH
3. 4.
5. 6.
Study Schedule:
Test Beginning: LT F Ol 2 LS Test Ending: 2-19-06  |05%
TEST MATERIAL
Description: SDS (sodium dodecyl sulfate), Sigma lot #17H0459, 1.0 mg/ml stock prepared: 2 £7-0
DILUTION WATER -
Description: Yaquina Bay, Oregon, sea water
Date of Preparation/Collection. .2 46~ {»
Water Quality:  Salinity (ppt) 2§, O pH
Treatments: Filtered to 0.4 um, salinity adjusted with Milli-Q deionized water, aerated
TEST LOCATION '
Test conducted in (circle one):  room 1 room2  trailer water bath  other Romm #f

Randomization chari:
4= & 2o 15 d ) 30 290

Al 60 | 2O | 20 s 120 &

Error codes: 1) Corrrection of handwriting error

2) Written in wrong location; entry deleted

2} Wrong date deleted; replaced with correct date

4) Ervor found in measurement; measurement repeated Page 1 of Qg



NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-XXX-RA1 -

Test No. 999- 25 Client: QC Test investigator
TEST ORGANISMS
Species: Eohaustorius estuarius Age: adult Size:
Source: Yaquina Bay, Oregon
Date Collected: L -14-0 b
Field conditions: Interstitial temperature: 6,0 °C Interstitial salinity: /¢ ¢ Yoo
Acclimation Data:
Temp. Sal. bo Feeding Water
Date |{deg.C}| pH | (ppt)| (mg/L) | amount description changes Comments
ﬁ?’/ﬁ "Oé) /02| é ?! g J‘grb’ ?f 2— F i}
2-/5-0b | /4.0 | 79 1285 £ iom

24606 43,9 | 28 |R%20| &7

A/ F-op |l 14 ) | 5.0 |\29.01 5 F

Mean |3 & |29 2| 58

S.D. O 1o/ o d 3

{N) 4 o v ol

Photoperiod during acclimation: Constant light

TEST PROCEDURES AND CONDITIONS
Test concentrations (50% series recommended):

240, 120, 60, 30, 15 and 0 mg/L

Test volume: 100 mL

Test chamber: 250 ml. beakers
Replicates/treatment 2
Test water changes: None

Organisms/treatment; 20 (10/repl)
Aeration during test’ None

Feeding: None.

Duration: 24-hr@96—hr
Beaker placement: Stratified randomization

MISCELLANEOUS NOTES

Test Solution Preparation:

Test temperature (deg.C): 15.0+/-1.0
Photopericd: Constant light
Test salinity (ppt): 28.0 +/- 1.0

Working stock made by adding 0.10 g of SDS to a 100mL volumetric fiask and diluting to
100 mLs with dilution water; final concentration = 1.0 mg/mL

Test Cone. ml. of SDS working stock {1.0 mg/mL.}
(mg SDS/L) per 200 mL
LS 240 48 Bring up to 200mL with
4 -0F ©120 - 24 dilution water, then
2-} 80 12 split between 2 replicates
30 B
15 3
0 0
Light iniensity measurements: Date Location foot-candles

Page 2 of G



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA1

ACUTE TOXICITY TEST (ALL SPECIES)

TestNo.  999-20g8  Client QC Test investigator
DAILY RECORD SHEET

Day 0 (‘N /13 106) 6H /Pl

Conc. Temp. Sal. DO Survivors

{mg/L} {deg.C) pH {opt) (ppry} A B
1. 240 5.0 | F9 27.5 9.7 10 /0
2. 420 5. | %% [ 380 i 43 /0 /0
3. 80 5.0 +4 >S5 1 UE 10 /0
4. 30 5 | R4 | ado | 17 [0 7
5 15 15,3 “F4 >t.o | 9.6 /0 10
6. 0 15§ 3.9 20 | 9F 0 10
Day1({Z /1T /06 ) 631

Conc. Temp. Sal. Do Survivors

{(mg/l) (deg.C) pH (ppt) {ppm) A B
1. 240 15.5 b 1%.0 bl & (op) ® (1ob)
2. 120 154 1.9 2%.0 7L S & (iov)
3. 60 15,2 1% 2%.0 24 io o
4. 30 5.0 1.8 215 19 ic 10
5 15 i 1% 215 13 o G
6. 0 15.4 1% 17,0 3.0 lo o
Day2{2 /{17 Jop) &%}

Conc. Temp. Sal. (8]0)] SUrVivors

{mgiL ) {deg.C) pH (ppt) (ppm) A B
1. 240 - - - - & &
2,120 — —_ — — &
3. 60 15.0 1% 290 | 1.3 % (2D) % (2p)
4. 30 Hd,% 1.3 2%.0 3.4 o e
5 15 4.9 1.9 2%.0 1.% {0 10
6. 0 15,2 1.9 2.5 %.0 o 10
WQ: Mean 15 & +.8 LT &Y

SD O * QN- 0 3 ' dl‘ V /; /

Page 3 of &
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Tl S S Report Date: 28 Feb-06 11:36 AM
CETIS Test Summary Test Link: 14-9199-1687999-2085
Reference Toxicant 48-h Acute Survival Test Northwestern Aquatic Sciences
Test No: 06-5785-2826 Test Type: Survival (48h}) Duration: 48h

Start Date: 17 Feb-08 11:15 AM Protocol: Species: Eohaustorius estuarius
£nding Date: 19 Feb-06 10:55 AM Dil Water: Yaquina Bay Seawater Source:  Field Collected

Setup Date: 17 Feb-06 11:15 AM Brine:

Sampte No:  03-1281-0255 Material:  Sodium dodecyt suifate Client: QC Test

Sample Date: 17 Feb-06 11:15 AM Codle: 312810255 Project:

Receive Date: Source: Reference Toxicani

Sample Age: N/A Station:

Point Estimate Summary

Analysis {dp:;t % Effect Conc-mgfl.  J95% LCL 95% UCL Method

{}8-4883—124{ 48h Proportion Survived 50 73.86867 )/ 65.25449 83.62 Trimmed Spearman-Karber

T e

48h Proportion Survived Summary

Conc-mg/l. Control Type Reps Mean Minimum  Maximum SE SD cv

0 Ditution Water 2 1.00640 1.00000 1.00000 0.00000 0.00000 $.00%

15 brd 1.000G0 1.G0000 1.00000 0.00000 0.00000 0.00%

30 2 1.00000 1.60000 1.00000 0.00000 0.00000 0.00%

60 2 0.80000 0.80000 £.80000 £.0000C 0.00000 0.00%

120 2 0.00000 0.00000 £.000G0 £.00000 0.00000 0.00%

240 2 0.00600 0.60000 ©.00060 £.00000 0.00000 0.00%

48h Proportion Survived Detail

Conc-mg/l.  Control Type Rep 1 Rep 2

0 Dilution Water  1.00000 1.00000

15 1.00000 1.00000

30 1.00000 1.00003

60 ©.80000  £.80000

120 £.0000¢  £.00080

240 0.00000  0.00000

000-091-1011 CETIS™ vi.1.1 revE Analyst: Approvai:

pege o % b



CETIS Data Worksheet

Page 1 of 1
Report Date: 2§ Feb-06 11:34 AM
Link: 14-9199-16877999-2085 ~»

Reference Toxicant 48-h Acute Survival Test

Northwestern Aquatic Sciences

Start Date: 17 Feb-06 11:15 AM  Species: Eohaustorius estuarius Sample Code: 312810255
Ending Date: - 19 Feb-06 10:556 AM  Protocol: Sample Source: Reference Toxicant
Sample Date: 17 Feb-06 11:15 AM  Material:  Scdium dodecyl sulfate Sample Station: :
Conc-mg/l. iCodej Rep | Pos : # Exposed 24h Survival t 43h Survival Notes

of D | 1 ! 10 : 10

0 D b4 10 16

15 1 10 10

15 2 {10 10 10

30 1 10 10

30 z 10 i 10

60 1 12 10 ! 8

60 2 5 10 i 8

120 1 1 10 0

120 2 1 10 0

240 1 7 16 0

240 2 9 0

Dt —M:é‘—?:’ :

000-081-101-1

CETIS™ v1.1.1 revE

i

W%J%&;
“FH LI

- REDE

Analyst: Reviewed By:



CETIS QC Chart

Page 1 of 1
Report Date: 28 Feb-06 11:33 AM

Eohaustorius estuarius 48-hr reference toxicant test

Northwestern Aguatic Sciences

Test Tvpe: Survival (48h}

Organism: Eohaustorius estuarius (Amphipod) Material:  Sodium dodecyl sulfate

Protocok: Al Protocols Endpoint: 48h Proportion Survived Source: Reference Toxicant-REF
140 - - -
120+ ®
< 1009 ®
8 : ® -0
g : - . fles S i »
o _ ] 5 qq?‘“ 2085
g 807 o @ o o
£
@ 60 '
(¥
]
49 T Y T T { T 7 1 1
™M (o] il <3 g =2 nl {72 Ly W [Xal
7 < 5 < L ? < < 2 < T
= g g A © N R ¥ g = =
Mean: 89.4533 Count; 11 -2s Warning Limit: 66.4300 -3s Action Limit: 57,2464
Sigma CV; 16.04% _+2s Warning Limit: 120,456 +3s Action Limit: 138.78
Quality Control Data
Point Year Month Day Data  Delta  Sigma Waming Action Testtink  Analysis e e e e
H 2003  Nov 14 101.8234 12.37011  0.87055 11-2846-7058 10-7764-0044
2 Dec 2 73.50846 -159448  -1.31947 11-9302-7143 01-7610-0076
3 2004 May 28 76.473684 -12.9796 -1,05368 02-7358-5242 05-01%1-3820
4 Juh 18  81.96242 -7.49087 -0.58780 11-0497-2342 18-8553-9318
5 Jul 2 §90.9429% 148970 0.11104 02-3350-6107 07-5862-0065
8 ) Sep 22 80.94298 1.48970 03111 12-8958-0201 05-6981-1512
7 2005 Jun 14 B8.18407 -1.26922 -0.08605 08-7943-6470 07-6334-9178
8. 21 102.4745 13.02121 0.91339 13-8005-2450 05-4939-2508
g Aug 2 118.1801 2872681 1.87180 07-7852-2182 13-9980-7686
10 Dec 30 7917047 -10.2828 -0.82074 15-5965-2502 12-3824-7721
i1 2006 Feb 17 73.88867 -155846 -1.28662 14-9199-1687 08-4883-1248

G00-021-101-1

CETIS™ v1.1.1 revE Analyst: Approval:

g o of &
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NORTHWESTERN AQUATIC SCIENCES __

TOXICITY TEST REPORT

FEST IDENTIFICATION
Test No.: 738-2
Title: Juvenile Neanthes 20-day sediment toxicity test of estuarine sediments.
Protocol: NAS-XXX-NA4, June 20, 1990. Rev. 4 (3-1-05). Based on: Recommended Guidelines for
Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications as specified by
the Dredged Material Management Program (DMMP, formerly Puget Sound Dredged Disposal Analysis
Program or PSDDA).

STUDY MANAGEMENT

Stdy Sponsor: Kennedy/Jenks Consultants, 200 S.W. Market St., Suite 500, Portland, OR 97201
Spopsor's Study Monitor: Dr. Taku Fuji ‘
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: M.S. Redmond, M.8,, Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A, MB.A,, QA
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.J. Trissarri, B.S., Aq. Toxicol; G.A. Bubler, B.S., Aq.
Toxicol.; W.T. Montgomery, A.A., Sr. Tech.; 5. J. Gage, B.A., Tech.; G. Hutchinson, B.S., Tech.
Study Schedute:

Test Beginning: 2-23-06, 1055 hrs.

Test Ending: 3-15-06, 1000 hrs.
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices (GLP)
as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocoi and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Control Sediment: Control sediment (NAS Sample #0438G) was collected from the Eohaustorius estucrius
amphipod collection site in lower Yaquina Bay, Oregon, on 2-14-06. Interstitial salinity was 5.0 %o. The
sediment was sicved through a 0.5-mm stainless steel screen and stored at 4°C in the dark,
Test Sediments: Five test sediments and two reference sediments were tested. Details follow:

NAS Sample No. 0421G 0422G (423G 0424G
Sample Description SD-100 SD-101 SD-102 SD-103
Collection Date 1-26-06 1-26-06 1-26-06 1-26-06
Receipt Date 1-27-06 1-27-06 1-27-06 1-27-06
Interstitial Salinity (%) 1.5 3.0 1.0 4.5
NAS Sample No. 0425G 0426G 0427G

Sample Description SD-104 REF-EBB REF-YB

Collection Date 1-26-06 1-26-06 1-26-06

Receipt Date 1-27-06 1-27-06 1-27-06

Interstitial Salinity (%e) 5.0 5.0 7.0

Storage: Upon receipt, sample containers were completely full (no headspace). Samples were stored at 4°C in
the dark. ‘

Treatments: The samples were homogenized by mixing with stainless steel implements.

Test No. 738-2 Page 1 0f 6



NORTHWESTERN AQUATIC SCIENCES___

TEST WATER
Source; Yaquina Bay, Oregon
Date(s) of Collection: 2-21-06
Water Quality: Salinity 28.0%e, pH 8.0
Pretreatment: Filtered to <0.40 pm, salinity-adjusted with MilliQ® deionized water, aerated.

TEST ORGANISMS
Species: Neanthes arenaceodentata, marine polychaste worm
Age: 2-3 week post-emergence juveniles
Initiat wt.: 0.74 mg
Source: Laboratory cultures at the Department of Biology, California State University, Long Beach, California.
Worms were received on 2-21-06.
Acclimation: Average conditions during the two days prior to testing were: temperature, 18.3 +3.9°C; pH, 7.6 %
0.5; salinity, 30.8 & 2.8 %e; dissolved oxygen, 7.4 + 0.5 mg/L.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol {Appendix T) for a more detailed description of the test procedures used in this
study.

Test Chambers: | L covered borosilicate glass beakers.

Test Volumes: 175 ml of test, reference, or control sediment; 950 m! total volume.

Replicates/Treatment: 5 (plus one water-quality replicate)

Sediment Salinity Adjustment: After sediment and overlying water were added to beakers on test day -1, sediment
was stirred with the overlying water and allowed to settle overnight with aeration.

Oreanisms/Treatment: 25 (5/replicate)

Water Volume Changes: One third of the seawater in each beaker was replaced every third day.

Aeration: Provided using a 1-ml glass pipette with the tip 3-4 cm below the water surface. Air was bubbled ata
low rate (150-300 ml/min) so as not to disturb the sediment surface.

Feeding: Animals were fed 40 mg TetraMarine® per beaker every other day.

Acceptance Criteria: Results are valid if mean control survival is at least 90%. DMMP and SMS require
control sediment mortality of <10% and a growth rate of >0.38 mg/individual/day.

Performance Criteria: For DMMP and SMS testing, the reference sediment mortality should be <20% with a
growth rate of 280% that of the negative contro! sediment.

Effects Criteria: 1) survival after 20 days, 2) average individual biomass, and 3) average individual growth rate.
Death is defined as no visible appendage movement or response to tactile stimulation. Missing worms are
considered dead, :

Water Quality and Other Test Conditions: The temperature, dissolved oxygen, salinity, and pH were measured
in the overlying water of one replicate water quality beaker on test days 0 and 20, and on test days 3, 6, 9, 12,
15, and 18 prior to test solution renewal. Total dissolved sulfide and total ammonia-N were measured in the
overlying water of the water quality replicate test chamber on days 0 and 20. Total ammonia-N was also
measured in the overlying water of the water quality replicate test chamber on day 3 prior to water renewal.
Total soluble sulfide and total ammonia-N were measured using Hach reagents based on the methylene blue
(EPA Method 376.2) and salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric methods, respectively;
samples were not distilled prior to analysis. Un-ionized ammonia-N was computed using “Un-ionized
Ammonia Caleulator”, v1.0 (Dr. Landon Ross, Florida Department of Environmental Protection). The
photoperiod was constant light.

DATA ANALYSIS METHODS
Percent survival, individual biomass, and individual growth rate at the end of the test were determined from the
final observations according to the formulas:

Test No. 738-2 Page 2 of 6



NORTHWESTERN AQUATIC SCIENCES ___

Percent survival = 100 x (no. of surviving worms/initial number of worms)
Individual biomass = total dry wt. of worms/number of surviving worms weighed
Individual growth rate = (individual biomass - the initial dry wt.)/the number of test days

Control and treatment means and standard deviations for the biological endpoints described above and for
water quality data were compuied using Microsoft EXCEL 2000. The software used for statistical comparisons
was BioStat (Beta v.4.1 (EXCEL)) bioassay software developed by the U.8. Army Corps of Engineers, Seattle
District. Mean individual growth rate in each test sediment was compared against that against that in the
reference sediment.  Following determination of normality and homogeneity of variances, a one-tailed Student T-
test, Approximate T-test, One-sampie T-test, Mann Whitney test, or Rankit Analysis was conducted at the 0.05
level of significance.

PROTOCOL DEVIATIONS

1. Mortality in the reference toxicant test initiated on the same day as the sediment test was inadvertently not
checked on day 4. Therefore, a second reference toxicant test was immediately initiated with worms from
the same population. The repeat test was thus initiated five days after the sediment test, but was still
concurrent with it.

2. Several salinity measurements werc below the protocol-specified limits of 28.0 = 2.0 %o (minimum 25.0
%0). This was due to the low salinity of the test and control sediments and the salinity adjustment
procedure.

REFERENCE TOXICANT TEST :
The reference toxicant test is a standard multi-concentration toxicity test using cadmium as CdCle2¥:H,0, to
evaluate the performance of the test organisms used in the sediment toxicity test. The performance is evaluated
by comparing the results of this test with historical results obtained at the laboratory. A summary of the
reference toxicant test result is given below. The reference toxicant test raw data are found in Appendix IL

Test No.: 999-2091

Reference Toxicant and Source; CdClye2%2H,0, Aldrich Lot No. 12422KB, 1.0 mg/ml stock prepared 7-13-04
Test Date; 2-28-06

Dilution Water Used: Yaquina Bay, Oregon, seawater; 28.0 %o ‘

Result: The 96-hr LC50 was 8.84 mg Cd/L. This result is within the laboratory's control chart warning limits
(4.86 — 11.0 mg Cd/L).

RESULTS AND DISCUSSION
Observations of water quality parameters during the test are summarized in Table 1. Individual water guality
measurements are located in the raw data (Appendix II).

Except as noted above, all measurements of standard water quality parameters were within protocol specified
ranges (Table 1). Sulfides were not detected in the overlying bioassay water (detection limit 0.1 mg/L). Total
ammonia-N ranged from 0.2 mg/L to 7.5 mg/L (maximum un-ionized ammonia 0.012 mg/L}.

" Table 2 shows the effects of test sediment exposures on survival and growth of Neanthes. The test met the
acceptability criterion (=90%) for control survival; mean survival in the control was 100%. The individual
growth rate in the controls averaged 1.03 mg/day/worm. This meets the DMMP recommendation for a
minimum growth rate of 0.72 mg/day/worm for Neanthes. The average initial weight of worms was 0.74 mg,

‘within the recommended range of 0.5 - 1.0 mg. The reference sediments included in the study met the
performance standard requirement that mortality in the reference sediment should be <20%; mortality in both
REF-EBB and REF-YB was 0.0%. The growth rate criterion was met for one of the reference sediments.
According to DMMP criteria, the mean individual growth rate in the reference sediment should be 280% of the
mean individual growth rate in the control sediment. Control growth rate was 1.03 mg/day/worm. Growth rate
in reference sediment REF-EBB was 0.79 mg/day/worm, and that in REF-YB was 1.09 mg/day/worm,
corresponding to 76.7% and 106% of the control growth rate, respectively. REF-EBB was used for statistical
comparisons, by direction of the client. -

Test No. 738-2 Page 3 of 6



NORTHWESTERN AQUATIC SCIENCES___

The test control acceptance and reference sediment performance criteria for survival were met, as was the growth
criterion for the control. Positive control performance was within the laboratory’s acceptance limits. However, the
growth criterion for the selected reference sediment was not met. It is concluded, therefore, that the test has
developed provisionally acceptable data for-use in making management decisions.

None of the test sediments showed significantly decreased individual growth rate compared with reference
sediment REF-EBB (Table 2).

Interpretation was based on guidelines from the “Dredged Material Evaluation and Disposal Procedures, A User’s
Manual for the Puget Sound Dredged Disposal Analysis (PSDDA) Program,” February 2000 (U.S. Army Corps of
Engineers, Seattle District; U.S. Environmental Protection Agency, Region 10, Washington Department of Natural
Resources, Washington Department of Ecology). If the mean individual growth rate of a test sediment is <80% of
the mean negative control growth rate, and <70% (dispersive) or <50% (nondispersive) of the mean reference
sediment growth rate, and statistically different (o = 0.05) from the reference sediment, it fails under the single-hit
rule. None of the test sediments failed the single-hit rule under these guidelines (Table 3).

STUDY APPROVAL ) ‘
kf%‘luf( (P- QM 6 43-0b L[a’)éi@« M!JMW« 6-12-06

Broject Manager/ Study Director Date _ Quality Assurance Unit Date
O debed A Cibo_¢fi3[*¢
Laboratory Director " Date

Test No. 738-2 Page d of 6



NORTHWESTERN AQUATIC SCIENCES_

Table 1. Summary of overlying water quality conditions during tests of the polychaete, Neanthes
arenaceodentata, exposed to marine sediments.

Parameter Mean + SD Minimum Maximum N
Temperature (°C) 19.9£0.5 1.0 21.0 64
pH 7.70.1 7.3 7.9 64
Salinity (%) 282+15 25.0 30.0 64
Dissolved Oxygen (mg/L) 6.8+04 5.4 7.4 64
Dissolved Sulfide (mg/L) -— <0.1 <0.1 16
Total Ammonia-N {mg/L) e : 02 7.5 24
Un-ionized Ammonia {mg/L) - 0.004 0.012 24

Table 2. Means and standard deviations (n=5) of percent survival, individual dry weight, and
individual growth rate of Neanthes exposed for 20 days to marine sediments. An “*” indicates
that the percent individual growth rate in a test sediment was significantly lower than that in
reference sediment REF-EBB (p<0.05). Only the individual growth rate was compared
statistically.
Percent - Individual dry wi. Individual
Sample description Survival (mg) growth rate
(20-days) (mg/day/worm)

Control (NAS #0438G) 10004 0.0 213452 1.03 £0.26
REF-EBB (NAS #0426G) ! 100.0£ 0.0 165423 0.79 4 0,12
REF-YB (NAS #0427G) ' 100.0+ 0.0 226433 1.09+0.17
SD-100 (NAS #0421G) 100.0+ 0.0 15.6% 1.6 0.74 + 0.08
SD-101 (NAS #0422G) 100.0+ 0.0 165+2.3 0.79 £ 0.12
SD-102 (NAS #0423G) - 96089 - 173422 0.83+0.11
SD-103 (NAS #0424G) 100.0 0.0 153 £33 0.73 £ 0.17
SD-104 (NAS #0425G) 100.0+ 0.0 168+£22 0.80%0.11
I REF-ERB was used as the reference sediment; REF-YB was not used for statistical
comparisons.
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reference sediment.

Table 3. Single-hit criteria interpretation of Neanthes juvenile infaunal growth test data. REF-EBB was used as the

Individuat  Significantly =~ Percent  Percentof  Failure under  Failure under
growth rate different of REF-EBB 1-hit F-hit
{mg/day} from REF- negative vatue dispersive nondispersive
Sample description EBBato= controt rule? rule?
' 0.057 ,
Control (NAS #0438G) 1.03 % 0.26 - ‘ — -— i
REF-EBB (NAS #0426G) 079012 - 76.7 - - ==
REF-YB (NAS #0427G) ' 1.09£0.17 106
SD-100 (NAS #0421G) 0.74 £ 0.08 NO 718 937 NO NO
SD-101 (NAS #0422G) 0.79£0.12 NO 76.7 100 NO NO
SD-102 (NAS #0423G) 0.83 & 0.11 NO 80.6 105 NO NO
SD-103 (NAS #0424G) 0.73 % 0.17 NO 70.9 92.4 NO NO
SD-104 (NAS #0425G) 0.80:0.11 NO 717 101 NO NO

IREF-EBB was used as the reference sediment; REF-YB was not used for statistical comparisons.

Test No. 738-2
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L

2.

TEST PROTOCOL

JUVENILE POLYCHAETE, NEANTHES ARENACEODENTATA,
20-DAY SOLID PHASE SEDIMENT BIOASSAY

INTRODUCTION

1.1

1.2

Purpose of Study: The purpose of this study is to identify marine sediments that are toxic to a marine
polychaete worm. .

Summary of Method: The 20-day static renewal test is performed using laboratory-cultured, 2-3 week
post-emergence juvenile worms purchased from a supplier. Test sediments are placed in the bottom of 1-
liter glass beakers used as test vessels which are then filled with clean seawater. Five replicate containers for
each test sediment, reference sediment, and the control sediment, each containing 5 test organisms, are
employed.  During test setup, three subsamples of five worms each are randomly selected to provide an
estimate of initial biomass. During the exposure period, each chamber is provided with 40 mg of food on an
every-other-day basis. Every third day, one-third of the seawater in each chamber is exchanged with fresh
seawater. Survival and growth are the response criteria used. The mean and standard deviation for each
treatment and test endpoint are given in the final report. Between-treatment statistical comparisons may be
made, where each treatment is compared to the control and/or reference sediment. This protocol is based
on PSEP (1995) guidelines, PSDDA (PSDDA 1989, U.S. ACOE et al. 2000) modifications, and SMS
guidelines (WDOE 2003).

STUDY MANAGEMENT

2.1

2.2

23

24

2.5

2.6

279

Sponsor's Name and Address:

Sponsor's Study Monitor;

Name of Testing Laboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road, P.O, Box 1437
Newport, OR 97363,

Test Location: Newport Laboratory

Laboratory's Persomnel to be Assigned to the Study:
Project Manager/Technical Director:

(Jual. Assurance Officer:
Agquatic Toxicologist:
Aquatic Toxicologist:

Proposed Testing Schedule: Tests should begin within 2 weeks (8 weeks with samples under nitrogen for

PSDDA or SMS) of sample collection. Reference toxicant test to be run concurrently,

Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices

(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40
CFR Pait 792).
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3. TEST MATERIAL

The test materials are marine or estuarine sediments. The collected sediments are placed in a suitable container for
shipping and storage. The preferred container is a solvent and acid cleaned 1 L glass jar fitted with a TFE-lined
sorew cap. The jars are filled compietely so that there is no air space. At the laboratory, the samples may be stored
at 4°C in the dark in the original sealed containers for up to 2 weeks (8 weeks with no headspace or with samples
under nitrogen for PSDDA or SMS) prior to testing, The negative control sediment is from a clean site. In
addition, one or more reference sediments, clean sediments with physical characteristics similar to the test
sediments, may also be employed.

TEST WATER

Test water is filtered Yaquina Bay seawater adjusted to a salinity of 28 ppt. The water is pumped from Yaquina
Bay into a2 6000 gal seasoned fiberglass reservoir from which it is supplied under pump pressure to the laboratory.
Filtration is accomplished using a sand filter followed by 5 um, fum, and 0.40pum cartridge filters. An alternative
seawater supply of similar quality may be used.

TEST ORGANISMS
5.1 Species: Neanthes arenaceodentata

5.2 5.2. Source: Neanthes are obtained from laboratory cultures. California State University, Long Beach,
Dept. of Biology is a source for purchasing these worms.

5.3 5.3. Laboratory Handling: Worms are received from the supplier in plastic bags containing seawater and
algae (Enferomorpha). Upon receipt, water quality data are taken on | or 2 bags and all bags with worms
are then placed in holding aquaria containing seawater at 20 + 1°C, and the salinity is adjusted to 28 % 2 ppt.

Worms are generally maintained for 1-2 days prior to useé in tests, but may be held longer if water changes
are provided. Gentle aeration is supplied to the holding aquaria. During the holding period, organisms are
fed ground TetraMarine®_ (approximately 0.1 g per 200-300 worms) on an every-other-day basis, If the food
is not being consumed, feeding should be reduced. No water changes are required if holding time is less
than 1 week,

54 Age at Study Initiation: 2-3 week post-emergence juveniles (0.5-1.0 mg dry weight).

6. DESCRIPTION OF TEST SYSTEM

7.

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 1000 ml glass
beakers. The beakers are covered to minimize contamination and evaporation of seawater or loss of volatile
compounds.  Test chambers are maintained at constant temperature by partial immersion in a
temperature-controlled water bath or by placement in a temperature-controlled room. Minimal aeration is
supplied through a glass pipet. The aeration rate should be 150 - 300 mL/minute or approximately 100
bubbles per minute). The test is performed under continuous illumination, using ambient laboratory lighting
of low to moderate intensity. SMS may require UV light for PAH-contaminated intertidal sediments.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPA/600/4-90/027F.
New glassware and test systems are soaked 15 minutes in tap water and scrubbed with detergent (or cleaned
in an automatic dishwasher); rinsed twice with tap water; carefully rinsed orce with fresh, dilute (10%, V:V)
hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with dejonized water; rinsed once
with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three times more
with defonized water. Test systems and chambers are rinsed again with dilution water Jjust before use.

EXPERIMENTAL DESIGN AND TEST PROCEDURES
7.1 Experimental Design: An experimental design is used consisting of exposure of test organisms to a number
of test sediments, one or more reference sediments, and a contro! sediment. Each treatment consists of five
replicate test chambers each containing 5 animals. An additional replicate containing 5 test organisms is
used for daily water quality measurements. More replicates, with or without test organisms as appropriate,
may be employed for periodic interstitial water quality measurements. Blind, random testing is used.
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7.2 Preparation of Test Sediments: The interstitial salinity of the test, reference, and control sediments is

7.4

1.5

7.6

measured. If initial interstitial salinities are not 220 ppt, the interstitial salinities must be adjusted as
specified in the PSEP (1995) protocals.

Certain projects may require purging of excess ammonia from sediment interstitial water. PSDDA and
SMS allow purging to be considered when interstitial total ammonia concentrations exceed specified limits,
However, purging is allowed only by agency permission, so the decision to purge should be made by the
client. Testing of purged sediments may require concurrent testing of the same sediments unpurged.

If no salinity adjustment or purging is done, sediments are used without further treatment. Each test

 sediment is mixed thoroughly using a non-contaminating implement, then an aliquot (175 ml) sufficient to

make a 2-cm-deep layer is added to each test beaker, and the surface is smoothed, Bubbles are removed
from the sediment by gently tapping each beaker against the palm of the hand. Seawater at the test
temperature and salinity is carefully added into the beaker to the 750 ml mark utilizing a water dispersal
technique fo avoid suspending the sediment. The beakers are then placed into the water bath or constant-
temperature room and covered with watchglasses, An air delivery pipet is inserted into each beaker under
the watchglass. Overhead lights provide constant illumination. Water in the test beakers is aerated without
disturbing the sediments. The test system is then allowed to temperature equilibrate overnight.

Beginning the Test: More worms than are needed for the bioassay are transferred to a shallow glass dish
containing seawater of the test salinity and temperature. Worms are impartially distributed to a series of
seawater-filled cups, each holding 5 worms. Enough cups for the test plus three additional cups are
prepared. One container of 5 worms is randomly added to each replicate. Three of the cups containing
worms are randomly selected and set aside. Worms from these cups are used to estimate initial total
biomass. To determine initial total biomass, worms from these three cups are quickly rinsed with deionized
water, placed on a preweighed aluminum par, dried at 50°C to a constant weight, and weighed to the nearest
0.1 mg. ‘

Once worms are added to a replicate, the number of animals that do not burrow into the test sediment within
one hour is recorded. Worms not burrowed are removed and replaced with healthy worms, unless the
observer believes the failure to burrow is a response to toxic material. Following addition of worms to the
test chambers, additional water is added to achieve a final volume of 950 ml.

TetraMarine® is provided to each beaker (40 mg/beaker). The food is preweighed into plastic cups, wetted
with bioassay test water, and rinsed into the test beakers.

Effects Criteria: Effects criteria are 1) survival after 20 days, 2) total biomass (dry weight), 3) average
individual biomass (total biomass divided by the number of surviving worms), and 4) average individual
growth rate.

Test Conditions: Test containers are maintained at a constant 20 # [°C. The test salinity is 28 + 2 ppt. The
dissolved oxygen concentration in each test container must be greater than 60% saturation (PSEP 1995) or
4.0 mg/L. (PSDDA) throughout the 20-day test. Each beaker is supplied with oil-free compressed air
provided at a rate of approximately 100 bubbles per minute through disposable glass pipeties. Bach beaker
is covered by a watchglass to minimize evaporation and the possibility of cross contamination between
beakers. The test is conducted under constant illumination of moderate to low intensity.

During the 20-day exposure, one-third of the seawater in each beaker is replaced every third day. Prior to
seawater replacement, water quality measwrements are determined for one replicate test chamber for each
test, reference, and control sediment. Water replacement is achieved by siphoning one-third of the volume
of test water, then replacing it with fresh 28 & 2 ppt test water that has been maintained at 20 £ 1 °C. Care
should be taken not to disturb the sediments.

Feeding: Animals are fed 40 mg TetraMarine® per beaker on an every-other-day basis during the test.
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7.7 Test Duration, Type and Frequency of Observations. and Methods: The duration of the sedirnent toxicity

7.8

7.9

test is 20 days. The test chambers are observed daily to ensure that adequate aeration is provided and to
note the general status of each chamber. The temperature of the environmental chamber should also be
monitored daily. The type and frequency of observations to be made are summarized as follows:

TYPE OF OBSERVATION TIMES OF OBSERVATION
Biological Data )
Survival end of test
Biomass end of test
Physical and Chemical Data
Sediment interstitial salinity at test beginning (bulk sediments) & end
Salinity, dissolved oxygen, day 0, day 20 and prior to partial replacement
pH, and temperature of overlying water of test water every third day
(one replicate only)
Temperature in temperature beaker daily
Ammonia and sulfides in ‘ at test beginning & end; for PSDDA and SMS, on
ovetlying water (one replicate) day 3 prior to seawater replacement *
Ammonia, sulfide, pH & salinity in for PSDDA and SMS, ammonia, pH, & salinity in
interstitial water (optional) bulk sediments; additional measurements as
: requested by client
Check air and lights daily

‘PSEP (1995) recommends ammonia-N and sulfide monitoring prior to the first and second water renewals
when initial monitoring reveals >0.7 mg/L un-ionized ammonia or 5.0 mg/L sulfides.

Following the exposure period, worms from each chamber are removed from the test sediment by gently
sieving the sediment through a 0.5 mm screen. Worms often are in their tubes and can be removed by gently
prodding either end of the tube with a fine-point paintbrush. The number of surviving worms is recorded.
Surviving worms are placed in a container of clean seawater until all chambers have been sieved. Then
worms from each chamber are quickly rinsed with deionized water, placed on a pre-weighed aluminum pan,
dried at 50°C to a constant weight, and weighed to the nearest 0.1 mg.

Dissolved oxygen is measured directly in test bakers using a polarographic oxygen probe calibrated
according to the manufacturer's recommendations. The pH is measured using a properly calibrated pH

_meter with scale divisions of 0.1 pH units. Temperature is measured using a calibrated mercury

thermometer or a telethermometer. Salinity is measured using a refractometer. The method used for the
measurement of total ammonia-N in the overlying water and sediment porewater from sediment bioassays is
based on the salicylate colorimetric method of Hach Chemical Co. and was adapted from Clin. Chim. Acta.,
14: 403 (1966). The method used for the measurement of dissolved sulfide in the overlying water and
sediment porewater in marine sediment bioassays is the methylene blue colorimetric method based on SM
4500-S* (Standard Methods 1995 [19* edition]). Any observed changes in sediment color or the formation
of a sediment discontinuity layer is also recorded.

Criteria of Test Acceptance: For the test to be considered acceptable, mean mortality of organisms in the
conirol treatment at the end of the test shouid be <10%

Performance criteria: For PSDDA and SMS, control sediment should have mean mortality <10% and target
mean growth rate >0.72 mg/wortm/day (failure if growth rate <0.38 mg/wormy/day). Initial weight of worms
should be 0.5-1.0 mg (failure if <0.25 mg). Reference sediment should have mean mortality <20% and
mean growth rate 280% of the control sediment,

7.10 Reference Toxicant test; A routine reference toxicant test is ron concurrently with each sediment test. This

is normally a 96-hr test with cadmium chioride. PSDDA and SMS also require a water-only ammonia test
when ammonia concentrations exceed specified limits.
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8.

10.

11

DATA ANALYSIS

The mean and standard deviation are calculated for each endpoint employed (e.z. 20-day survival, 20-day total
biomass, 20-day average individual biomass, and average individual growth rate) and for each treatment (i.e. test
sediment), Between-treatment comparisons may be made using a Student’s t-test, Wilcoxon’s Two-Sample test,
Mann-Whitney U test, or Rankit Analysis, where each treatment is compared fo the control or the reference
sediment. An arcsine-square root transformation of proportional data, and tests for normality and heterogeneity of
variances, are performed prior to statistical comparisons.

REPORTING

A report of the test results must include the following information; name and identification of the test; the
investigator and laboratory; information on the test, reference, and conirol sediments including the initial and final
interstitial salinities; information on the source of scawater used; detailed information about the test organisms
including acclimation conditions; a description of the experimental design and test chambers and other test
conditions including water quality; information about any aeration that may have been required; definition of the
effect criteria and other observations; unusual responses, if any, in the control treatment; 20-day survival in each
exposure chamber and the mean and standard deviation for each treatment; initial total biomass (dry weight) for
three groups of five worms; 20-day total biomass (dry weight) in each exposure chamber and the mean and standard
deviation for each treatment; 20-day average individual biomass (dry weight) in each exposure chamber and the
mean and standard deviation for each treatment; average individual growth rate in each exposure chamber and the
mean and standard deviation for each treatment; 96-hour LC50 with reference toxicant; a description of data
analysis methods employed and documentation of statistical test results: any unusual information about the test or
deviations from procedures.

STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect, and the dated signatures of the
study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw data.

REFERENCED PROCEDURES
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Puget Sound Dredged Disposal Analysis (PSDDA). 1989. Management plan report - unconfined open-water
disposal of dredged material, Phase II - (north and south Puget Sound). Puget Sound Dredged Disposal Analysis,
Army Corps of Engineers, Seattle, WA. (and other modifications made through the PSDDA process and Sediment
Management Annual Review Meetings). ' . :

Puget Sound Estuary Program. 1995. Recommended guidelines for conducting laboratory bioaséays on Puget
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Weber, C.I (Bd.) 1991. Methods for measuring the acute toxicity of effluents to freshwater and marine OTganisms
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NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

P

vuvawed
Test No. 738-2 Client Kennedy/Jenks Investigator r W
©@(3-04
STUDY MANAGEMENT
Client, Kennedy/Jenks Consultants, 200 S.W. Market St., Suite 500, Portland, OR 97201
Client's Study Monitor: Dr. Taku Fuji
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnet.
Proj. Man./Study Dir. M.S. Redmond 22t/
QA Officer LK. Nemeth
V. Pt N> e 2, Bl lor UYS
3._Saccaul (Erfe 4_Gres idch'olon  CH
5 RS .Cald el ( 63T eisonpey 63T
7. 8.
Study Schedule:
Test Beginning: A= 23-0b /D55 Test Ending: (445 =~ Ol /O (3&
TEST MATERIAL '
General description (see sample logbook/chain-of-custody for details):

'NAS Sample No.: 0421G 0422G 0423G 04246 0425G
Deascription: SD-100 SD-101 sD-102 SD-103 SD-104
Collection Date: 1/26/06 1/26/08 1/26/06 1/26/06 1126/06
Receipt Date: 1/27/06 1/27/06 1/27/06 1127106 1/27/06
Inters.Salinity (ppt): e 3.0 /O &5 5.0
NAS Sample No. 04266 0427G
Description: REF-EBB REF-YB
Collection Date: 1/26/06 1/26/06
Receipt Date: 1127106 1/27/06
Inters. Salinity (ppt): LY. F. 0
NAS Sampie No.:

Description:
Collection Data:
Receipt Date:

tnters.Satinity (ppt):

NAS Sample No.:

Description:

Collection Date:

Receipt Date:

Inters.Salinity (ppt):

Error codes: 1) correction of handwriting error

2) written in wrong location; entry deleted

3) wiong date deleted, replaced with correct date

4Y error found in measurement; measurement repeated
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Test No. 738-2 Client Kennedy/Jenks , Investigator

SEDIMENT DESCRIPTIONS —~ SUPPLEMENTAL NOTES

Sample
No. Description
0421C) Al re e 2mec il Py wirrsodlles & fﬂ/%%%ﬂémmﬂ—
0220 Lo d e f cKeenis o Loperd

0423C| dor £, Lrrotiry uval a/ﬁ/%,w Y7 S PPy ¢_¢Md Kol ol oenr L ande

0424G b el o cmodlyole o

0425G|, A crcles gt sy Pt

0426G| £l pct s J,ZL«A@,.}// el

0427G XMMJMWM el oot «0614«Q
OAION Moracerss 00X |

(g addded o dealieca, e d dv%s
Vi) aloled fo. Ate) FEOmL ncark) @y Z-33-05,

L ¢ ol p sz (DA ontﬁ),tét)wm%ﬂ,ﬁ
o () ad Lol ZB 0TV 0) Oveiesylel

"ﬁ%
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NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No.  738-2 Client Kennedy/Jenks Investigator
TEST WATER
Source: Yaquina Bay, Oregon, sea water
Date(s) of Collection:  2.2/-04 Salinity (ppt) A8, O _ pH &2
Treatments: filtered to 0.4 um, salinity-adjusted with MilliQ deionized water, aerated
TEST ORGANISMS -
Species: Neanthes arenaceodentata Date received:  2.2/-0(
Source: Dept. of Biclogy, CA State University, Long Beach, CA
Acclimation Data:
Temp. pH Sal DO Feeding Water
Date | (deq.C) {ppt) | (mg/l) amount ] description changes Comments
206173, | F.0 1340 | 26 12796 l2Frammariat | jr04 el eteis (ophBel
22206120 F | 7.9 1255 | b.f ¢ 0 /
22306\ 2.2 | 7.8 1298 | 7.0 1275/ Gde | Tetramprnal V.

Mean | 48 .2 | e 20,8 7Y
SD. 129 los [2.8|los.
N { .3 N 3132

Photoperiod during acclimation: . ¥ s 4y ity

TEST PROCEDURES AND CONDITIONS
Testchambers: 1 L glass beakers covered with watchglasses
Test voiumes: 175 mi of test sediment; 950 ml total volume
Replicates/treatment: (5) 5 Organisms/treatment: (25) 28
Test water changes: Every third day beginning with day 3
Aeration: yes, 3 cm below water surface Beaker placement: Total randomization
Feeding: every other day beginning with day zero Photoperiod: Constant light
Test temperature (deg.C): 20.0 +/- 1.0 Salinity: 28 +/- 2 ppt

Additional replicates included for water quality purposes (indicate numbers of each that appiy):

1 Water quality beaker (with test organisms; may also be day 20 sacrificial beaker)
Day zero sacrificial beaker (no test organisms)

Day sacrificial beaker(s} (with test organisms)

Control Sediment;

Source: Yaquina Bay, Qregon
Date collected: 200 Interstitial salinity: N ey,
Sieved through _0.5_-mm screen
Storage: 4°C in the dark NASE @</ 3965
MISCELL.ANEQUS NOTES
Light intensity measurements: Date Location in room foot-candles

2-24-0b wm‘w@fasg beaker a4y
20
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NEANTHES S$P. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-1 Clent Kennedy/Jenks Investigator

Test conducted in (circle one);  room 1 room 2 water bath  other:
Randomization chart, UJM

2 G 45 | X8
3 2 5 e S S T
s # Yqr | Kb Ao
,_...A)
Randomization chart:
Randomization chart:
Rahdomization chart:
TEST SCHEDULE SUMMARY
(, v v v, AY -
) B 7 w
o/ 8/ 8% [N 5 K &/ 3o/ S F P XS S ) S
YT TR TRTRIITR IR I AL IIAST SN
Date ryf}’w’%q’-ﬂaﬂyﬁa'\{mc\;%fﬁm% o /05 O frn
Day 0111231415761 71i8:9110}11]12 13t14]181 18117181 19]20
Feed X X X X X X X X X X
Record WQ X X X X X X X X
Chanhge water_ X X X. X X X
Overlying NH4$ X NH3 o ’ . _ X
Initials < WWW!%W i el p){“)we-»\ ,Aé’v& 6 B @&%5&# A
Porewater NH4, ' ppt
ppt, pH ' only
Initials

Page _/1{_ of 4



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 3
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST :

Test No. 738-2 Client Kennedy/Jenks Investigator

DAILY RECORD SHEET :
Day 0 (& P> IGG)W/ Il Temperature beaker. 2/, O deg.C

air okay? (if not, details in comments below) A o overlying ammonia sampled? ¢ (2.0
water change? (every third day) —= {(days 0,3,20)

fed? {every second day) §' 100 overlying sulfide sampled? 7

(days 0, 20)

Beaker Temp. pH Sal. DO No. not
No. (deg.C) {opt) {ppm) buried Comments

40F 4 | A$.0 A3

70.3 2F | 260 [ 10

wiwi~l®m[o|hjwirn]—

X 1] 0 T3 | a5 | e

K 26| 20.9 14 gé.0 £4

> 31 Ao i Ab-0 b4
5 33 20.% 1.9 6@ &4

oklolbblbbihleldidslhliblbiohilionlobhOR R [PORR RGO

* Water quality beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-2 Client Kennedy/Jenks Investigator
: _ DAILY RECORD SHEET
Day0 (& (*> IOQ}M”/W Temperature beaker: deg.C
Beaker Temp. pH Sal. DO No. not
No. (deg.C) {ppt) {ppm) buried Comments
41 ()
42 O
43 o
44 @)
45 o
46 Q
47 Ao 1% 5.0 54 )
Y 48] 20, % FF | #5.5 6.9 )

* Water quality beakers

Page & of 4/



‘NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 3
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-2 Client Kennedy/Jenks Investigator

. DAILY RECORD SHEET
Day / (2~ /2 161,) S Temperature beaker;,  1.8- (& deg.C

air okay? (if not, details in comments below) 514 g
water change? (every thirdday)  ~—.

fed? (every second day)

Beaker Temp. pH Sal. DO
No. {deg.C) {ppl) {ppm) Comments
3

11
26
31
33
47
48

Day 2 ( wszcmdﬁ/m& Temperature beaker:  2E.&>  deg.C

air okay? (if not, details in comments below) iirgéz
water change? (every third day)  —&~"

fed? {(every second day) )

Beaker Temp. pH Sat. DO
No. (deg.C) (ppt) {ppm) Comments

11
26
31
33
47
48

Page 4~ _of &y



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No, 738-2 Client Kennedy/Jenks investigator
DALY RECORD SHEET

Day ~F_( L 12l o S Temperature beaker: 1O.b  degC

air okay? {if not, details in comments below) o

water change? (every third day} 3 overlying NH3 sampled (days 0,3,20)7 Ej 4
fed? (every second day) —— { rin sk MR
Beaker Temp. pH Sal. 28]
No. {deg.C) {ppt) {(ppm) Commenis

3l 207 | Y |2 R0 | O
5l29-5 | 3 19230 | GA
M 2p.% 4 |1y | bl
26| 7. / F4 2.9 | &4
31 10-¥ +7 | 120 |1
33l 26/ ) (LFeo | P
471 2.0-9 +Fr |25 |1
a8l |23 [ Lo | X

Day 4 _( A /‘;H“/@@‘%P/ Temperature beaker: LOr3  deg.C
air okay? (if not, details¥h comments below) %e: S

water change? (every third day)

fed? (every second day) ___\{ﬂg_

Beaker | Temp. pH Sal. DO
No. {deg.C) {ppt) {ppm) Comments

11
26
31
33
47
48

Page g _ of ﬂ[



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-2 Client KennedylJenks Investigator
DAILY RECORD SHEET
P ;
Day 5 ( Q\IRS'I%)M Temperature beaker: ’AO’L{ deg.C

air okay? (if not, details in comments below) All ok
water change? (every third day) -
fed? (every second day) _ ——

Beaker Temp. pH Sal, DO
No. (deg.C) {ppt) {(ppm) Commenis

3

11
28
31
33
47
48

Day {o (S 1y Ve Temperature beaket: 201 deg.C

air okay? (if not, details in comments below) My ok
water change? (every third day)

fed? (every second day) (M

Beaker Temp. pH Sal, DO
No. {deg.C) (ppt) {ppm) Comments
3] 6.4 9.3 e .2
51 204 1.9 %9 1.0
11 2e.\ 9.8 280 &4
26 j9.F 3.£ 270 3.0
311201 1.9 219 6L
33 ;9.5 3.8 290 #.0
471 Aol T4 240 &%
48] 20\ 13 .| 290 6.8

Page i_ of L{L_



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-2 Client KennedylJenks ' investigator
DAILY RECORD SHEET
Day F (3 i3 (06" Temperature beaker: 204 deg.C

air okay? (if not, details in comments below) ALl oK
water change? (every third day) __——
fed? (every second day) _ -~

Beaker Temp. pH Sal, DO
No. (deg.C) (ppt) {ppm) Commenis

3

5

11

26

31

33

47

48

pay § (2 13 106 YT~ Temperature beaker: 0.5 deg.C

air okay? (if not, details in comments befow) ALl © L
water change? (every third day) __ —

fed? (every second day) oo

Beaker Temp. pH Sal. Do
No. (deg.C) (ppt) {(ppm} Comments

3

5

11

26

31

33

47

48

Page /£ of 4



NORTHWESTERN AQUATIC SCGIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-2 Ciient KennedylJenks Investigator

DAJLY RECORD SHEET
Day 7 (31 /-l! /Q@A}/ Temperature beaker: /4.9 deg.C

air okay? (if not, details in comments betow)
water change? (every third day) Ye€$

fed? (every second day)

Beaker Temp. pH Sal. )
No. {deq.C) {ppt) {ppmy) Comments

3200 | %S5 | 23.5 5.9
5 {‘?fq ?-j_ oZ?co ?-
T JGE | 1.8 | %0 |64
%] G5 | FE | A8S | F.0
311 14.9 1T | 280 {3
a7l 9.8 29 | a5.0 bl
481 14. ¢ L 21tS 4

Day /O (2 |5 [06) & Temperature beaker zo.,l deg.C

air okay? (if not, details in cornments helow) or_
water change? (every thirdday) __ —
fed? (every second day)w_u_w
Beaker Temp. pk Sal, Do
No. (deg.C) {ppt) {ppm) Comments
3
5
111
26
31
23
47
48

Page /7 of HIf



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4 ¢ 3

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-2 Client KennedylJenks ' Investigator
DAILY RECORD SHEET
pay 4l (3 16 by Ly Temperature beaker: _ H0-(2  degC

air okay? (if not, details in comments below) /_‘i]( oK
water change? (every third day)
fed? (every second day)

Beaker Temp. pH Sal. O
No. {deg.C) {ppt) (ppm) Comments

3

5

11

26

31

33

47

48

pay 13- (2> 17 f”b}w/é%/ Temperature beaker: /7 97  degC

air okay? (if not, details in comiénts below) el of
water change? {every third day) 4€5

fed? (every second day) _ﬁf,‘__ﬁ___g

Beaker | Temp. pH Sal, " DO
No. {deq.C) ~ (pph {ppm} Comments
3| 0.2 7.5 | 27 S
51 /9.9 3.7 | 300 6.6
110 /9. F 77 300 &4
26| /7€ Z ¥ Jo.0 6.7
3t /99 ok 30.0 .9
33| /9.7 1.7 30.0 6.3
47f /9% 2g 295 6.4
43| /9% 75 29.0 4.2

Page /2 of W _



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 7382 *  Client KennedylJenks investigator
DAILY RECORD SHEET
Day [3 (3 [ & [pbjls— Temperature beaker: /7. & deg.C

air okay? {if not, details in comments betow) L oK
water change? {every third day) -
fed? (every second dayy

Beaker Temp. pH Sal, DO ‘
No, | (degC) | (ppb) {pprm) : Comments
3
5
11
26
31
33
47
48

Day (3 19 oy GH Temperature beaker: / c?"} deg.C

air okay? (if not, details in comments below) ﬁ/{ 0£
water change? (every third day) -
fed? (every second day) ke §

Beaker Temp. pH Sal. DO
No. {deq.C) (ppt) {ppm) Comments

11
25
31
33
47
48

Page /4 of 4/



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Investigator

Test No. 738-2 Client Kennedy/Jenks

DAILY RECORD SHEET

Day /4 (D1 10] %)&/WA Temperature beaker: _ { 9.lo  degC
air okay? (if not, detalls in comments beiow)
water change? (every third day) %Qg X
fad? (every second day) “——
Beaker Temp. pi Sal. DO
No. {deg.C) (ppt) {(ppm) Comments
3 20.0 | Y | 2ES .:,,,,0
5195 | & 29.0 | 3T
U 000 | B8 | 289 | A
26| /9.4 2| 190 | (/3
3 (9l 3| 1o | 20
33| 19.% K | 282 | P
47 1 9. @ 2% | 72895 &
48| _19.(g 230 | -0
pay fp (% 11 f&))J‘?/A% Temperature beaker: /4?, 5 degC
air okay? (if not, details in com¥hents below) WL
water change? {every third day) <
fed? {every second day) ;l@
Beaker | femp. pH Sai. VDO
No. {deq.C) {ppt) {ppm) Comments
3
5
11
26
31
33
47
48

Page /4 of %




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST 3

Test No. 738-2 Client KennedylJenks . Investigator
DAILY RECORD SHEET
Day /[T (2 (1% [0L)6dY Temperature beaker: a4 deg.C

air okay? (if not, details in comments below} %gﬁa
‘ water change? {(gvery third day)

fed? (every second day) —
Beaker Temp. pH Sal. DO

No. {. (deg.C) {ppt} {ppm) Comments
3

11
26
31
33
47
48

Day {§ (& 113 Iom(r{-l/gx?/ Temperature beaker. /1. g deg.C
air okay? (if not, details il cofnments below) A/Q

water change? (every third day) %g
fed? (every second day) ¢

_yes
Beaker Temp. pH Sal. { 50
No. (deg.C) {ppt) {ppm) Comments
3196 F7__ | 300 Se | Al Ok excepr K A4y AX Piper
5 K’?pé -:}‘t 3 '3'9!0 ':)l"‘f C/Oc&c\fa( e e gt\b"n i\/&h—/ ?M"—Qr ?m{?nh{_
11 14,6 7. 9 300 X - ¢ )
260 9.4 +% 32.0 2.4 |
31 19,5 26 Y F i
331 M[,¢ ':},LT 4.0 7‘43
471 . ¥ ?'a? 30.0 7.2
48]  fq.1 2.9 M0 3,0

Page fJ(— of 4/



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST g

Test No. 738-2 Client Kennedy/Jenks investigator
' DAILY RECORD SHEET
Day /9 (3 /b pH Temperature beaker: {9, 7 deg.C

air okay? (if not, details in comments below) 4i{ ,9&
water change? (every third day) =
fed? (every second day) —

Beaker Temp. pH Sal. PO
Ne. (deg.C) |@&4 354 (ppt) ppm) Comments
3| RS
5 )
11
26
31
33
47
48
Day 20 (3 1! 5104 él'/ Temperature beaker: deg.C
air okay? (if not, details in comments below) Al ok
water change? {every third day) o overlying NH3 sampled {days 0,3,20)7
. fed? (every ggggnggiy&)’ o overlying S sampled (days 0,20)7
Beaker | Temp. pH Sal. Dno
No. (deg.C) (ppt) {ppm) Comments
3| _2anp 75 0.0 6.8
5 194 1.¢ 3uo 23
1] M. 3.7 30.¢ .3
26| 9.6 +.% 28.5 o)
31 iQr(? ?“ré '30r0 b.ﬁ
331 194 1.9 49.0 3.0
471 Re.o I, T 33,0 3.0
48| 1.3 3.7 30:9 .3

Page /& of w/4



NORTHWESTERN AQUATIC SCIENCES } PROTOCOL NO. NAS-XXX-NA4
. NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

TestNo 7382 Client Kennedy/Jenks Investigator

DAY 10 TEST TERMINATION SHEET

Beakerjintarstitial] No. of Beaker| Interstitial] No. of
No. | Salinity | survivors | Initial | Comrment No. Salinity | survivors Initial Comment

1 5 'k 41 | 5 A
2 i) 42 g J
3| G940 . 43 5 o™
4l s Yl 44 s (31
5| 82,0 . 458 S &3l
85 5= iR 46 2
7 5 P 47) 20,8
8k .Y/ 48| 20.0
el L L W..
1008 5 LU
1 34O
pE s &5)
13100 5 AX™
1450 5 [l
150 S Lot
165 o " 5 £31
175 s i
18l 3 Pl
1900 =3 Ry .
200 4 s
21 = &3L
2202 5 |eam
2300 S | 6
245 Y WM
251 5y 7Y 2t
26| 30,0 |-
27 bW
280l S | eM
2000 | S Loy
0 - Ve
311,30, O ‘
b < /b
33| 80,0 i 3-aF-0b™ T
344 Y | e
Blini s %
kis] o = 63l
378 I J%
38 5 Ay
39 S
40} s 631

* Water quality beakers
**WMWWWM Crrca,, Thects cers 3 wteale W—AM‘Q
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No, 738-2 Client

Kennedy/Jenks Investigator

ZERO-TIME WEIGHING DATA SHEET

Tare: Date 2-23-06 Oventemp(C) 5 X4 Drying time (hr.) 2 Z Initials m

Standard Weights: 10 mg: /0,005 ms 100mg: 00 ,o/fm‘;,_

Final: Date 2-2¢-gf Oventemp (C MMDWIHQ time (hr) 22 Initials <z s
Standard Weights: 10 Mg 4, 003 100ma: zop, 0s0

Equip. used: oven: Blue m #FX Balance: S farius M3 F

{Dry overnight at 50 degrees C)

Pan #| Tare wt. (mg)} Total wt. (mg) | #weighed
¥ 4593 |49.55 | &
S 46 74 | 5025 | 5
6 5792 |55, 66 | 5

Comments

Page /8 of Al



NORTHWESTERN AQUATIC SCIENCES ‘ PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No, 738-2 Client Kennedy/Jenks Investigator
WEIGHING DATA SHEET
Tare: Date 2 .23-Db Oventemp (C.}) KD Drying time (hr)  f Initials _ JY2¥E

Standard Weights: 10 mg: {D.OOff 100mg: /00, CI0

Final #1: Date 3 |bo- big Oventemp (C) O Drying time (he) 22 / mitials _ {TF
Standard Weights: i0mg: 1D 00D 100mg: (00 .0CD

Finat#2:  Date 3 /(04 Oventemp(C) SO Drying time (hry /%2, initials  F
Standard Weights: 10mg: /0, 005 100mg: o0, 008

Final #3: Date 4 -20~6L Oventemp (C.) S8 Drying ime (A1) &2, fnitials W
Standard Weights: L 10 My oo 100mg: 00, 0\2

Blue M # 2.
{Dry overnight at 50 degrees C)

Equip. used: Qven Balance SarforiusS M3F

Bkr, Pan Tare wt. Total wt. {mg) no. put into

# # {mg) 1 2 3 weighed | pans-initials Comments

1 1| b 29, 8% M s | il

2 2 | 40,37 V15,40 1P 5 | Tdfe

3 3 | e — — — — -

4 4 | 9l.28 133, Be 5 | niR ]

5 5 | — — —_ — - -

8 6 | 89.80 132,02 | 5 ALK

7 7 | 94.2% 19, 5 £ el

8 8 | 86, H ikl 29 57 iR

9 9 | 90.586 Y7 &

10 | 10 i BY¥. 54 222.25 | 5|7

11 11 R ——— e s —

12 | 12 | 93,22 185.2F | 5 |#il

13 | 13 | 6692 ¥8.Fe | 5 ik

14 | 14 | 93,34 5136 | 4 IR

15 15 | 6. 07 220, 6% |5 Cupiae .

16 | 16 | B8.45 Bs. 6t |9 \wP

17 17 1 41,02 150 .20 | 47 | R

18 18 | 94.54 149,00 I VIR

19 19 | 8%, 44 194,.8C 5 Fudd

20 | 20 | BLoi s, 52 | 4 R

21 21 | 92.02 163,72 Ry 7.

22 22 | #4204 .70 5 MR
248 | 23 | az.u>» | iA3-9¢ 130,05 | S | LR
2324 | 24 | 4.9k 19126 | 196,41 145,61 5 PR

25 25 | £4.9%6 6% 50 i8%3.%5 186, 6T 5 LT

26 26 — - e —_ . —_

27 27 | A.5% i £5.45 195, F4 184,98 5 ML

28 28 Su vy 150,42 | 19022 i32.52 5 MILL_ i

29 29 | 85 44 1842 131492 {2704 K p 2.

30 30 | 3% 2% 14, 34 44,25 i43, 85 £ e

31 31 U —_— e S e =

32 | 32 | 82.%3( 9. 4o | iwq.2L 1LR, T 5 | e

33 23 — j— —— — i .

* Water guality beakers
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No. 738-2 Client Kennedy/Jenks investigator
WEIGHING DATA SHEET
See page {ﬂ for information on drying times and temperatures, standard weights etc.

Bkr. Pan Tare wi, Total wt. (mg) no. put into

# # {mg) 1 2 3 weighed | pans-initials Comments
34 | 34 | pa.74 | 9B.33 (158,56 \5%, 44 Y Ll one wrorm Bokew sitie]
35 | 35 | 86,40 15800 3¢ | 15p .00 5 il

3 | 36 | 9125 1,53 ST | 2nde

37 | 37 | 85,p4 1312. 50 | S |"PUL

38 | 38 | 4% 01 et a5 |

39| 39 | 8444 Vet | 5 | L

40 | 40 | 85,74 9. 3% 5= | .

41 41 1. 3% {52.,24 BT | Thidp

2 | 42 | al 7% 5houy | S5 |

43 | 43 | qo. 74 192.3% | 5| JULHC

a4 | 44 | 9350 tog. 25 | 5 | WK

45 | 45 | 4y, 54 bb.Be | 5~ | 70K

46 | 46 | B, b5 rhag |5 | 2UAR

47 | 47 — — — — — —

483 48 - — —_ — o =

“ Water quality beakers

Page 20 of /i




SOP No. 5552

Northwestern Aquatic Sciences

o Q‘i_§§o!v_ed Sq[ﬁde in Water: Computat

 Methylene Blue Mefhod (SOP #5550)

'Stalndardization 1

5

{Working Std. Conc. (mg/L).

il PAD titrant employed: i . g8 LA b6

L1632 |

ion Worksheet

|

Result

‘description B

Sample Dilufion 7 Suifide

r 0D fmgll)

1.0 mL working suifide std.

2.0 ml working sulfide std.

| Blank e o

ote7 633

| 3.0 ml working sulfide std. "
4.0 mbL working sulfide std.

3. "5 0:004 _ ND " Repotinglmit(mgiy= 01
4. 5 -6.003  ND

5. — 5 oo ND - Recovery (%)=

6. 5 pgpo ND T ;Precision (RPD) =

7. 50002 ND L '

8. 5 0002 . ND

10, I oo ... Diutonfactor

34, .
35.

“§omLvorking sufide std. - 0838 163

T BOmlspke . o 0825 102
3.0 mL spike dupl. . -——- 0515 100

03464

. 0830 088
0685 131,

.
gi

B 0IEEEEYD]

Shie

HrEE

[

o, sbtfdie

0.000 _ ND.

Sample volume (). too ]

“Fesi No 7382

" TestDay. 0(2-23:08)
~ Species: _Neanthes

" overlying water

. Analyst o e

Date analysed:

“Sample Set Description:

Page olf _ of vid
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SOP No, 8552

Northwestern Aquatic Sciences

_Dissolved Sulfide in Water: Computation Worksheet

“Methylene Blue Method (SOP #5550)

Standardization

_tub PAO fitrant employed;

] 2 3 T e

v

fa

‘Working Std. Cone. (mg/L); E o o

Resuit

Suindard Curve

:
%

5.0 mlL working sulfide std.

e T T e~ Siige | - -
description factor 00864 (mg/l) Egé%ﬁgg%
- jriret o gu s
Blank e S Eﬁﬁﬁgg .
1.0 mL working sulfide std. - (€7 . 084 L E%g -
__2.0mLworking suffide std. 3717138 S .
3.0 mi working sulfide std. . —— 5732, 182 e
4.0 mL working sulfide std. ‘ 2.56. g t ;’.EEE ‘
)

£
:
$3
e
g

5.0 mi. spike

“30mLspke dupl, LT

o

fepaied
P

UG ET

AR IR

it e
R R

i R
?:_"__..- - ,_ . e e cm e e . v . PR
3. i ... . Repotinglimit(mgi)= . . 0.1;
4. : : -..w . i e ¢+ s Ao s e
5. f ___Recovery (%)= ' #VALUE! *
6. . i iPrecision (RPD) = #VALUE! .

‘Sample volume (mi);
‘Dilution factor - 5

Sampie Set Description:

100

e T TfestNoi 72 T |
I o . ..TestDay: 0(2-23:06y
o b _.‘Species: Neanthes-

B ébvle?lyi}‘n_g_ Watér‘ -

.. Amyst ' RSC

_Date analysed:

L 22302008

page 2 of Y/
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SOP No. 5552 ' " Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet

T Methylene Blue Method (SOP #5560) .

Sta;tdardizaiion 1_ B 2 T 3 o

'ul PAO titrant employed: &7 . 102,

Working Std. Conc. (mg/Ly . " 18

Result

"~ iSample

" description factor ODE6% “(mgh) i g
Blank e e : i

| _20mLworking suffide std. -
;3.0 mL working sulfide std.

~"Dilution | Sufide o

1.0 mL working sulfide std.

i

bR LT ARk
2
it

E‘sum“ '.uma

[ 2

(RZE28BRELREN LT
AT NSRS
Mt

14.0 mi working sulfide std.

5.0 mL working sulfide std. | -

e YT

GE O LRS!

WERVEEAV ISR LTI

TREnaten
fiefiii it
S

SOy FEOALTN AR AR LR LR RE R kR

3.0 ml spike :

4%

o #, e

5

]
t
i
i

o]

~Nio

NE“i

TP

34, ... Analyst T TRSC

5
5 00006 ND L e

N . .._5__ 8602 ND . Repoinglmitimgl)=. 0.1

' Recovery (%)= .~ 1004

_ . Precision(®RPD)=  -1.00 |

- JE SR, rrgf, suifoe

3.0 mL spike dupl. 097,
' R 0005 ~ ND

" Sample volume (mi): T 400
Diuion factor .50

S ple—Set D—eiscnpno'n : -

- -  JestNo: 7382 .
o - i -JestDay. 20(3-15:06)
. . Species. Neanthes . . |
L . . .overlying water i

_Date analysed: _ _ 3/16/2005

Page EZQ of 4/ 3-1-05



SOP No. 5662

Northwestern Aquatic Sciences

_ Dissolved Sulfide in Water‘:; Computation Worksheet

) .qul_(i‘r{gszd‘ Conc. (mgiL). - 3.2

‘Sample '
idescription

Blank

11,0 mL working sulfide std.
:2.0 mL working sulfide std.
3.0 mk working sulfide std.
4.0 ml. working sulfide std,
5.0 mL working sulfide std.

323.0 it spike
13.0 mL spike dupi.

Dilution " Sulfide -
factor 1ODE64 (mg/t) .

R

R G R T B
ﬁ;nﬂmmggumgaa

Fid)]
fohairent
M TR

IEEEan

O AT S R
TR

R

SRTTA R

Ces

I E
3 ESHIIDTSE ST

T
REIT A B

i

RAREAHS RS

e

RGN e
T S O

S5
ﬁﬂﬁ!ﬁ

B

5
1z
2O

i

AT S TR

=R ﬂ-ﬁgg?‘_m DR TR

B RER

. X
g
“
i

adai
1 SR ) T 2

IRAT R

eren
R ERRBEEN]

R MR

BB

RN R AR
AL G inh ]

AR

7 EEChEEld

. __ Methylene Blue Method (SOP #3550) P
Stand;@l_gvaaman e : A ﬁ_..m:, 5 e R
ul PAC titrant employed: a7 e ¥ ~ |

Rus
L 7
aé
Zihin
0 |
unc e
s

i
B

E8
28
31
33
s

- Recovery (%)=
.”Prec.i.sﬁon (RPD) =

gpeir@j?’i@?-‘*iwi-’"l%l

“Reporting imit (mgil) =

#VALUET
CWALUEL

@ e R i
9. e .. Sample volume (mi):

10 - I _:Dilution factor

1 1 .-'..: ST, eever et o et ¢ i ein e s in femeemefe et mmmm o amr e e -._
12, e . Sample Set Description:

3. o . TestNo.. 738-2

SRR

__TestDay: 20(3-15-06)
Species: _Neanthes

... 316/2008

SRR _RSC
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
~Salicylate Method (SOP #5492)

T ipilgtion T NHa-N

Standard Curve

iBlank

" factor ODess "(mgiL)
, : E

i H
. e e — ey R

1.0 mg/L NHa-N Std,

.
|

= T
ﬁ%ﬁ%ﬁg =

o

3.0 mg/L spike

Mol

J

hides

3.0 mg/L NH3-N Std. P 0260 3.00; e N
6.0 mg/L NH3-N Std. L 0525 6.00 B %%éw B
10.0 mg/L NHa-N Std. 0 o870 10.00 e
o T %@gg:ggﬁ%&%‘_ % -~
. - 0276 - 310 5%“&%@55 £ c I
3.0 mg/L spike dupl. e 0278 3.19: ggggggggf ”Eé;% e
50 mgiL 2nd source ST o4z 4§ - =
L =% ot -
1 0.135 155 ., gﬂg
1 0.327 3.75 : RS
1 0.312 358 B
1 0017 020 e
1 0248 28 ... Cel
S A 0312 388 ‘Reportinglmit(mgly= 0.1
AT oot deol T S
0180 217 Recovery (%)= 104.8°
. Precision (RPD) = 292

... .. .2nd source (%) =

_ 7T Samplevolume (mi): 050
— _..._:Didtonfactor 1

"Sample Set Description: |

T T TestNo s 738-2
“TestDay: 0 (2-23-06)

 Species:  Neanthes -
T ovéryingwater T

~ RSC.

2232008 |

" "Date analysed: __

Page Q; of ‘/[
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet

B ) " saliicylate Method (SOP #5492) ]
Result S -
Samp!e R NHS_N . Standard Curve
‘description ODe5s  (mg/L) : ' .
Blank m
1.0 mg/L NH3-N Std.
;3.0 mg/L NH3-N Std.
16,0 mg/L NH3-N Std. e
'10 ] mgfL NHB N S’Ed o
3 0 mg/L Splke ‘ e “
S0mglUspike dupl.
S0mgl2ndsouce | u
600 200 400 4 BUS 1000 ‘00 -
mofL amemoniai o
Reporting I'ir;nit moiy= 04

7 Recovery (%)= #VALUEL
o Precision (RPD) = #VALUEl ~ |
- 2nd source (%) = #YAL,,UAE!,;.‘_...__
Sample votume_ (mi), 0.50 |
_ ‘Dilution factor (R

Samp!e Set Descnphon
7 estNo.: 7382 ]
o - Tes_t Day: 0(2-23-08)

A ____“__Speoies Neam‘hes , L
“Outjingwater T

_Analyst. _RSC

) . _Date analysed: 202372006

2 o Hl 3-1-05




SOP No. 5492

Northwestern Aquatic Sciences

Total Am

N

Result

monia-N in Water: Computation Worksheet

|Sample

" Salicylate Method (SOP #5492)

‘Dilution _ NHaN

‘description

factor

[Blank

1.0 mg/L NHa-N

3.0 mg/l NHs-N Std.
6.0 mg/L NH3-N Std.

370 moll_ spike

3
&
11
at
TN

S -
100 mglL NHe NS,

30mo/spkedupl. -

| sOmgtpndsouree

0.272  3.00,
0.542

0293
0.442 o
6.280

315

0.685 629,
w476 189
05197 558"

0,695

ODes5 - (mgl/L)
0102 100

- 0940 10.00
X

475,
301
0638 6386
6.29,

0820 667
747

08697 397

Standasd Cutve

P i 1 kL L
gh TR TR SRR AL
EREATERE

SEE!
B
HER
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UEER]

e
b
¥5

o
Vi
T

RIAE ERET]
BESECITLAR
i !ﬂll%l
EIEnAEY

il

ﬁg
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FHEARRE!
ERNENE

? g3
aEscu
mﬂ

‘Reporting fimit (mg/l) =

'Q:_Zﬁééé?ery_.;(‘.’@? o
. _Precision (RPD} =
- _2nd source (%) =

N T Sample voiume (mi): 050 ]
Diidtionfactor

“Sample Set Description: . _ .
 TestNo. 738-2 ]

_ " TestDay: 3(2-26-06) -
R o . .Species:  Neanthes .
i T T "verying water o

. _Analyst_ __RSC

" Dafe analysed:

R e .
S TyhiEa e D EARIRR S

sl s :
; Fg%gnﬁm

T

i
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BEEHEEQ-&%E
] 3%
ikt
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1044
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SOP No. 5492 Northwestern Aquatic Sciences
B _Total Ammonia-N in Water: Computation Worksheet
Sahcyiaﬁe Method (SOP #5492) )

Resull e T T

Samp%e ' DELUt]on sz NH3 N N Standard Curve
‘description factor 09655 Tmal)

| Blank ' j

B 1.0 mg/L NH3 N Std.

""3.0 mg/L NH3-N Std. -

6 0 mglL “NHa-N Std. o

" 90.0 mg/L NH3-N Std.f_" '

T30 mgit spike o i -
3 0 mg/L spike dupl. -
somgl2ndsource n
oima e 000 00 400 £00 £.00 10.03 1200
§.:,_ mgn. anvmonia-ht
4. . S s
6. - Reporting limit (mgi) = 01
7. 47 .
8. 48 3 ) M_Rec:overy (%) = _ CHVALUE!
9. o ”Prec;ismn (RPD) N #VALR;_E{
‘ ___ 2nd source (%) = THVALUET ;]
" Sample “volume (mi): 050
Dtlut&on faotor T

o Samp!e Set Descrlpt:on

- TJestNo; 7382
i Test Day 3 (2-26-06)
,,,,,,,,,, _ Species: Neanthes -
: | Overbing water
) " “Analyst: S RSC -
Date analysed: 212712006
Page 2o AL 3-1-05




SOP No. 5482

Northwestern Aquatic Sciences

Result
| Sample
‘description

~ Total Am

Diltion ____~ NH3
factor OD655  (mgil)

monia-N in Water: Computation Worksheet = ..
__ Salicylate Method (SOP #5492)

‘NH3-N

‘Blank

Yy —l‘_ﬁ“é” /";_NH&-NN__S‘{d .

130mgllspke

77,0 mg/L NHa N Std.

00 mgLNHENSY.

3.0 mg/L spike dupi__

0.100
0.270
0.535
0.910
0,270
0.275

0422

G
4. 26
5. 31
33
47
48

| 53“0_ mg/L 2nd source

J 'G. 125 Lo

0,035
0:046
0.020
0.028
0.023

0.032
0.345

100

. .3.00
6,00
1000
298
304

022

© 031,

025

0.35
381

T Analyst

:

Standard Curve
=
~—.‘.5mﬁ§:"wm b =]
gra=
=
ngg
s s§§a§§ e
e EE;:@ LEe =
&5_%%5 B
e :
— Egaaﬁ

[

8.00 10.00
mgll prmpata

‘“R'epomng‘ur}m mgly= 0t
~Recovery (%) = _ 1003
" Precision (RPDy= - <183

T gndsource (%)= . . 932
" Sample y?diqm'é'(rﬁljf' 050
‘Ditution factor . ) 1

' Sample Set i_')”é'scriptiori: ‘
© TestNo: 7382
. TestDay: 20(3-15-06) _
—Species: _Neanthes
" Gverlying water .

" RSC

T Dateanalysed: | 3162008
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SOP No. 5492

Northwestern Aquatic Sciences

~ Total Am

onia-N in Water: Computation Worksheet

B . uSa!igylatg i\ﬂefjthod ($OP_#5_492) | )
Result ... _ T ]
'Sample __Dilution - ~ NHa-N N
""" ‘description Tactor ODess _ (mg/L) emaene
Wank L TTh T
4.0 mg/L NH3-N Std. - T e L1020 1.00
3.0 mg/L NH3-N Std. e D 3.00
6.0 mg/L NH-N Std. e 5357 7 6.00 |

"10.0 mg/L NHa-N Std.

~ A s

3.0mgllspike

5.0 malL 2nd source

1. 3

2. 5

3 S ki

026
33 -
a7
48

3.0 mg/Lspike dupl.

" Reporing it (mo/y =

"Recovery (%) =
‘Precision (RPD) =

B . . ond source (%) =

Sample volume (i)

' 7 Sample Set Description: o
. TestNo.. 738-2 B
TestDay: 20 (3-15-08)
_Species: Neanthes ]
T " Gveryingwater L ]

Analst . RSC
Date analysed:

| HVALUEL
CHVALUE!
CHVALUED

T Dilution factor L.

mgh ammonis-N

050 |

3-1-05



RAW DATA DIVIDER PAGE
Test No. 738-2

TEST DATA ANALYSIS RECORDS



Test no, 738-2

Neanthes Growth Test

Randomazat on \-Cuér
NAS CLIENT |
BKR! SMPL |DESCRIP|REPL
37|0421G SD-100 1
42|0421G SD-160 2
36104216 SD-100 3
4104216 sD-100 4
450421G SD-100 5
48|0421G 1SD-100 6|wq replicate
17104220 SD-101 1
1310422G SD-101 2
9(0422G SD-101 3
39104226 SD-101 4
2{0422G SD-101 5
5104226 SD-101 6|wg replicate
40104236 SD-102 1
3804236 SD-102 2
3210423G S0D-102 3
3410423G  -|SD-102 4
1210423G SD-102 5
31042306 SD-102 6|wq replicate
29104246 SD-103 1
14|0424G SD-103 2
1610424G SD-103 3
4110424G 3SD-103 4
18104246 SD-103 5
4710424G SD-103 6w replicate
22:10425G SD-104 1
30(0425G SD-104 2 B
28|0425G SD-104 3
7104256 SD-104 4
21]0425G SD-104 5
11104256 SD-164 &|wg replicate
46/04266 REF-EBB 1
35042606 REF-EBB | 2
43|0426G REF-EBB 3
24|04260C REF-EBB 4
8104266 REF-EBB 5 ,
31{0426G REF-EBB 6iwq replicate
23,0427G REF-YB 1
1010427G REF-YB 2
110427G  REF-YB 3
1904276 REF-YB 4
2710427G REF-YB 5
33104276 REF-YB 6lwg replicate
B M agE (control 1
200 control 2
44 control 3
15 control 4
25 jcontrol 5
26 /  |control 6lwq replicate

page 3/ of 1
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P738-2 Neanthes growth rate )

Sample: x1 ' Ref Samp: x2 -
Samp 10: Ref iD:
Alias: NAS #0421G Alias: NAS #0426G
Replicates: 5 Replicates: 5
Mean; 0.746 Mean: 0.788
sD: 0.0814 S 0.118
TrMean: 0.746 Tr Mean: 0.788
Trans SD:; 0.081 Trans SD: G.118
Shapiro-Wilk Results: Levene's Results: Test Resulfs:
Residual Mean: 0 Test Residual Mean: 0.061 Statistic: Student'st
Residual SD: 0.066 Test Residual SD: 0.044 Ralanced Design. Yes
88 0.082 Ref. Residual Mean: 0.09 Transformation: No Transformation
K: 5 Ref. Residual SD: 0.063
b 028 Deg. of Freedom: &
Experimentai Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Nuil; x1>=x2
Calculated Value: 0.9582 Calculated Value: 0.8424 Alternate: x1 < x2
Critical Valug: <= 0.842 Critical Vaiue: >= 1.86
Normatlly Variances Degrees of Freedom:
Distributed: Yes - Homageneous: Yes Experimenta
Caiculated VaileT 0.6559
Override Option: N/A tigal Vatlue: >= 1.86

Power:
Min. Difference for Power:

Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney Wil
Number Data Test Data Data Data  Residuals  Residuals Ranks Rankits Residuals

1 0.83 0.83 0.82 0.82 0.084 0.032 -0.128
2 0.82 062 0.69 . 0.69 0.126 0.098 -0.098
3 Q.77 0.77 0.98 0.98 0.024 0.182 -0.078
4 0.79 0.7% Q.74 074 0.044 £.048 -0.048
5 0.72 0.72 0.7t 0.71 0.026 0.078 -0.026
& 0.024
7 0.032
8 0.044
g 0.084
10 0.192

. W){Jﬁg b
Data entry vesified against EXCEL spreadsheet. ™
Average individual growth rate in test sediment SD-100 is not significanily less than that in reference sediment REF-EBB at aipha=0.05

BioStat Beta v.4.1 (EXCEL)

Page_éiof_’f[__



Project Name:( P738-2 Neanthes growth rate

Sample: x1 Ref-Samp. X2 i
Samp 1D: Ref 1D @
Alias: NAS #0422G Alias: NAS #0426G
Replicates: & Replicates: 5
Mean: 0.786 Mean: 0.788
sD: 0.118 sD: 0,118
Tr Mean: 0.786 Tr Mean: 0.788
Trans SO 0.118 Trans SD: 0.118
Shapiro-Wilk Resuits: Levene's Results: Test Results:
Residual Mear: 0 Test Residual Mean: 0.097 Statistic: Student's t
Residual SD: 0.077 Test Residual SO 0.048 Balanced Design. Yes
§S: 0.112 Ref. Residual Mean: 0.08 Transformation: No Transformation
K 5 ref. Residual SD: 0.063
b: 0.325 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 . Alpha Level: 0.1 Null, xt >=x2
Calculated Value: 0.9443 Calculated Value: 0.2036 Alternate: x1 <x2
Critical Value: <= 0.842 Critical Value: >= 1,86
Normally Variances Degrees of Freedorm. 8

Distributed: Yes : Homogeneous: Yes Experiment

Calculated Value: 0.0267
Override Option: N/A Critical Valug: >=1.86
Accept Null Hypothesis: Yes

Power:
Min. Difference for Power:

Trans. Leveng's  Levene's Mann- . Shipiro-
Replicate Test Frans. Reference Reference Test Reference  Whitney Witk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
g 0.64 0.64 0.82 0.82 0.146 0.032 -0 146
2 0.87 0.87 0.69 0.69 0.084 ©.098 ‘ -0.088
3 0.69 0.69 0.98 0.98 £.096 0.192 -0.096
4 0.92 0.92 0.74 0.74 0.134 £.048 -0.078
5 0.81, 0.81 0.71 0.71 0.024 0.078 -0.048
8 0.024
7 0.032
8 0.084
9 0.134
10 0,192

7ok

Data entry verified against EXCEL spreadsheet. k-
Average individual growth rate in test sediment SD-101 is not significantly less than that in reference sediment REF-EBB at alpha=0.05

RioStat Beta v.4.1 (EXCEL)

Page A5 of 7/



Project Name: (P738-2 Neanthes growth rate

Sample: x1 Ref Samp: %2
Samp IO . Ref ID:
Alias: NAS #03423G Ajias: NAS#0426G
Replicates: 5 Replicates: &
Mean: 0.824 Mean: 0.788
sD: 0107 _ SD: 0.118
Tr Mean. 0.824 TrMean: 0.783
Trans SD: 0.107 Trans SD. 0.118
Shapiro-Wik Resuits: . Levene's Resulis: Test Resulis:
Residual Mean: 0 Test Residual Mean 0.075 ] Statistic: Student's t
Residual SD: (.073 Test Residual SD: 0.066 Balanced Design: Yes
§8: 0.102 Ref. Residual Mean: 0.09 Transformation: No Transformation
K. & Ref. Residual 8D: 0.063
b: 0.316 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha tevel: 0.1 ‘ Nutl: x1 »=x2
Calculated Value: 0.9803 Calculated Value: 0.3525 Altlernate: x1 <x2
Critical Value: <= 0.842 Critical Value: »= 1.86
Normaly Variances Degrees of Freedonu

Distributed: Yes Homogeneous: Yes Experimenta

Caloulated Valie: -0.5046
it . >=1.86

Accept Null Hypothesis: Yes

Override Option:  N/A

Power:
Min. Difference for Power:

Trans. Levene's Levene's Mann- Shipire-

Replicate Test Trans. Reference Reference Test Reference  Whitney Wilk
Number Data Test Data Data Data Residuals Residuals Ranks Rankits Residuals
1 0.9 0.9 0.82 0.82 0.076 6.032 -0.184

2 0.54 (.64 0.69 0.69 0.184 0.098 -0.088

3 0.82 0.82 0.98 0.58 0.004 0182 0078

4 0.88 0.88 0.74 0.74 0.056 0.048 -0.048

5 0.88 0.88 0.7% 0.71 - 0.056 0.078 -0.004

6 ©0.032

7 0.056

8 0.056

9 0.076

10 0.192

W‘Jﬁ;,oiﬂ /

Data entry verified against EXCEL spreadsheet. e~
Average individuat growth rate in test sediment SD-102 is not significantly less than that in reference sediment REF-EBB at alpha=0.05

BioStat Beta v.4.1(EXCEL)

Page 3& of }k_z



Project NameS2738-2 Neanthes growth rate ]

Data entry verified against EXCEL spreadsheet.
Average individual growth rate in test sediment S0+

Sample: x1 Ref Samp: x2
Samp 1D Ref ID:
' Alias: NAS #0424G Alias: NAS #0426G
Replicates: 5 Replicates: 5
Mean: 0.728 Mean: 0.788
sD: 0.168 SD. 0.118
TrMean, 0.728 Tr Mean: 0.788
Trans S0x 0.168 Trans S0 0.118
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 0.146 Statistic: Mann-Whitney
Residuat SD: 0.084 Test Residual SD: 0.04 Balanced Pesign: Yes
S5: (.168 Ref. Residual Mean. 0.08 Transformation: rank-order
K 5 Ref. Residual SD: 0.063
b: 0.372 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 == x2
Calculated Value: 0.8232 Catculated Value: 1.6876 Alternate: x1 <x2
Critical Value: <= 0.842 Critical Value: >=1.86
Mann-Whitney N1. 5
Mann-Whitney N2. 5
Normalty Variances Degrees of Freedom.
Distributed: No Homogeneous: Yes Experimenta
Calculated Value: 17
Override Option: Not Invoked Critical Value: >=21.0
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Repticate Test Trans. Reference Reference Test Reference  Whitney Witk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.88 8 0.82 7 0152 0.032 0.6 -0.128
2 0.6 1 0:69 4 0.128 0.098 0.61 6118 -
3 0.94 9 0.98 10 0.212 0.192 0.61 -0.118
4 0.61 2.5 0.74 6 0.118 0.048 069 -0.088
5 0.61 25 0.71 5 0.118 0.078 0.71 -0.078
& ‘ 0.74 -0.048
7 0.82 0.032
8 0.88 0152
9 0.94 0.192
10 0.98 0.212

/

103 is not significantly less than that in reference sediment REF-EBB at aipha=0.05

|

BioStat Beta v.4.1 (EXCEL)
Page 37 of 4/



Project Name:

P738-2 Neanthes growth rate

Average individual growth rate in test sediment SD-

Sample: x1 Ref Samp: x2
Samp 1D: (SD-10 Ref iD: _(_EEF-EBB )
Alias: NAS #0425G Alias; NAS#0426G
Replicates: 5 Replicates: 5
Mean: 0.802 Mean: 0.788
Sb:- 0.1 s 0.118
Tr Mean: 0.802 Tr Mean: C.788
Trans SD: 0.11 Frans SO 0.118
Shapiro-Wilk Resuits: Levene's Results: Test Resuits.
Residual Mean: 0 Test Residual Mean: 0.082 Statistic: Student's t
Residuat SD: 0.074 Test Residuat SD:  0.062 Balanced Design: Yes
S8 0.105 Ref. Residual Mean: 0.09 Transformation: No Transformation
K: 5 Ret; Residual SD: 0,063
D 0.322 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: xt ==x2
Calcutated Value: 0.9909 Calculated Value: 0.2028 Alternate; x1 <x2
Critical Value: <= (.842 Critical Value: »>=1.86
Normally Variances Degrees of B
Distributed: Yes Homogensous. Yes Experimental flpha Level: 0.05
Calculated Value: -0,1936
Qverride Optior:. N/A ‘ st alye, »= 1.86
Power.
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate ‘Test Trans. Reference Reference Test Reference  Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.77 0.77 082 0.82 ¢.032 0.032 -0.172
2 0.63 0.63 €.69 (.69 0.172 0.098 -0.098
3 0.9t 0.91 0.98 0.98 0.108 0.192 -0.078
4 0.82 0.82 0.74 0.74 0.018 0.048 -(3.048
5 0.88 0.88 0.71 0.71 0.078 0.078 -0.032
B 0.018
7 0.032
8 0.078
g 0.108
10 6.192
%”Yd‘pj,o@a
Data entry verified against EXCEL spreadsheet. A 5 ﬁ

104 Is not significantly less than that in reference sediment REF-

EBB at alpha=0.05

BioStat Beta v.4.1 (EXCEL)

Page J_f)'_S‘V_.of 4/




Test No. 738-2 Neanthes Growth Test 3/27/08

Water Quality Data
NAS | CLIENT — Overlying water
ERE SMPL | DESCRIP | REPL| DAY | TEMP] pH | SAL | DO | S [<or>[NHA+NH3| <or>] NH3
3]0423G__ [SD-102 20.7| 7.7] 250 66| <0.1 1.6 0.003
5|0422G__|SD-101 20.8, 7.7: 26.0] 7.0 <0.1 3.8 0.016
11]0425G__ |SD-104 210| 7.7] 255, 7.0 <0.1 36 0.015
26(0438G___|control 50.9] 7.9 260 6.9 <01 0.2 0.001
31/0426G__ |REF-EBB 210, 7.7, 260| 6.8/ <0.1 2.9 0.008
33/0427G__ |REF-YB 50.8|  7.9] 260, 69| <0.1 36 0.012
47(0424G__ |SD-103 510] 7.7 250 6.9 <01 4.6 0.016
450421G__ |SD-100 207, 7.7, 255| 6.9] <0.1 22 - 0.007
3]0423G__ 1SD-102 20.7| 74 270, 7.0 3.0 0.013
5(0422G__ SD-101 505 7.8| 27.0] 6.8 6.9 0.018
11]0425G__ |SD-104 20.3] 7.8, 265 68 6.3 0.010
2610438G control 201 7.9 26.0f 64 1.9 0.002
31]0426G | REF-EBB 206 7.7] 27.0] 7.1 56 0.029
33(0427G___|REF-YB 20.1] 7.9, 27.0| 66 6.7 0.011
47|0424G__|SD-103 200| 7.7, 265 8.9 75 0.024
48(0421G__ 1SD-100 20.2| 7.7| 27.0] 6.8 40 . 0.010

310423G SD-102
5104226 $D-101
1110425G.  {SD-104

205] 7.3] 275 6.2
202 7.8] 285 70
20.1| 7.8 280| 64

2610438G ___|control 197] 7.8 29.00 7.0 At gk s
31|0426G _ |REF-EBB 201 7.8) 275 66 PR Y.
3310427G _ |REF-YB 198| 7.8 280/ 7.0 Db gtond Bened
47.0424G  |SD-103 201 7.8 27.0] 87 Aestil 0
48|0421G __ [SD-100 201 7.7, 270 868 T3 o

20.0] 7.5 275 59 F- 2 ZH06

504226 SD-101
11104256 sD-104
2610438G cantrol
31104266 REF-EBB
33104276 REF-YB
4710424G SD-103
48(0421G SD-100

310423G sSD-102

510422G Sb-101
11|0425G SD-104
261043806 control
31104266 REF-EBB
33104276 REF-YB
A71042406 Sb-103
48104216 SD-100

3104236 SD-102

504226 SD-101
14104256 SD-104
26104380 control
31104266 REF-EBB
3310427G REF-YB
4710424G 3D-103
43104216 SD-100

310423G SD-102

19.9; 7.8 200/ 71
19.7| 7.8, 280 66
{95/ 78| 285 741
19.90 7.7 280/ 63
15.3| 7.8 285 7.1
9.8 79| 280 68
19.70 7.7} 27.5] 68
202 75| 200| 54
19.9; 7.81 30.0] 686
121 19.7] 7.8/ 30.0, 62
127 496| 7.8 300/ 67
121 199l 77| 30.0f 589
121 1¢7| 7.8] 30.0] 63
121 498 78] 295 64
o] 1980 7.8 200, 62
151 2011 7.4] 285 6.0
151 1951 7.8] 290, 7.2
181 19.8| 7.8] 28.0] 69
151 19.4] 7.8 200 67
151 196, 7.7. 27.0, 7.0
151 16.3| 7.8] 280 74
15/ 196/ 7.8| 285 638
i5] 1967 7.8, 270 70
181 16| 7.7/ 30.0 7.0

Page ‘32 of ﬂ[
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Test No, 738-2 Neanthes Growth Test 3127108
NAS CLIENT Overlying water
BKR| SMPL |DESCRIP|REPL| DAY | TEMP| pH | SAL | DO S |<or> NH4+NH3] <or>| NH3
5|0422G 50-101 5] 18t 198/ 7.8 300 74
1104256 SD-104 6 18| 1986 7.8 30,0 7.0
26043806 conirol 5] 18! 19.4| 7.8| 30.0, 74
31|0428G REF-EBB 8 181 195] 76| 2807 7.0
33104276 REF-YB 6 187 19.0) 7.97 290 7.2
47,0424G SP-103 8 18| 18.7| 7.7} 30.0) 7.2
48i0421G SD-100 8 18! 19.1 7.8 28.0f 70
304236 sh-102 8 20 20.00 7.5 300} 6.8 <01 1.4 0.003
5(0422G SD-101 G 200 19.90 7.8! 300 7.2] <01 0.4 0.002
11104256 SD-104 8 200 18.8] 7.7) 30.0] 6.8 <01 0.5 0.001
2610438G control B 200 196/ 7.8] 285 7.2 <01 0.2 0.001
31|04268G REF-EBB 6 200 196! 76| 30.0f 6.8; <01 0.3 0.001
3310427G REF-YB 6 20| 19.41 7.8 290/ 7.0{ <01 0.3 0.001
4710424G SD-103 5 201 26.0] 7.7% 300 7.0} <01 0.4 0.001
48|0421G 5D-100 8 200 1977 7.7 30.00 6.8 <01 3.8 0.009
Mean| 19.9| 7.7/ 282 68 - - ---
SD 0.5, 0.1 1.5, 04 e -— e
n 64 64 84 64 16 24 24
Min 18.0] 7.37 250/ 54| <01 0.2 0.004
Max 21.0l 7.9 30.0i 7.4 <01 7.5 0.012

Page A0 of %/



RAW DATA DIVIDER PAGE
Test No. 738-2

CHAIN-OF-CUSTODY RECORDS
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RAW DATA DIVIDER PAGE
Test No. 738-2

REFERENCE _TOXICANT RESULTS AND ANALYSIS



" NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES) -

. oot
Test No. 099-200F/ Client: QC Test investigaot;r p ﬁ Yids
Test Type (rangefinding/definitive) definitive Test Length (hr) 96 é'{’a’{’
Species Neanthes arenaceodentata '
STUDY MANAGEMENT ‘

Client: QC test

Client's Study Monitor: N/A

Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory

Laboratory's Study Personnel: :

Proj. Man./Study Dir. M.S. Redmond 7#4&

QA Officer ' LK. Negpeth

1. Susai (=afl A% 2.

3. Croa Hutthnon GH 7 4.

5. < - 8.

Study Scheduie: i
Test Beginning: £ - & 0Ob_ [/:30 TestEnding: 3 “?["“0(;9 /O3 D his

TEST MATERIAL ,
Description: Cadmium as CdCl,-2.5H20, Aldrich Lot #12422KB, 1.0 mg/mL stock prepared:7-13-04

DILUTION WATER
Description: Yaquina Bay, Oregon, sea water
Date of Preparation/Collection: o A0k
Water Quatity: Cond. (urnhos/cmy. e Salinity (ppt) 28.0 pH &.0
Hardness {mg/l. as CaCOs): i Alkalinity (mg/t_ as CaCQs). __ -
Treatments: Filtered to < 0.40 um, salinity-adjusted with Milli-Q deionized water, aerated

TEST LOCATION ' : .
Test conducted in (circle one): room1 room2 trailer water bath @r: Poor 3 .

Randomization chart:

#1635 | 3.3 | 156 | A5 1.5
3.3 RS | & 625 |56 | a5

1.50| @ 242 1635 |25 [ R”S
g (656 |33 |15 | A5 163

>N O

Error codes: 1) Correction of handwriting error

2} Written in wrong location; entry deleted

3) Wrong date deleted; replaced with correct date

43 Error found in measurement; measurement repeated Page 1 of __;é_......



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

TestNo.  999-209/ Client QC Test Investigator

TEST ORGANISMS _
Species: Neanthes arenaceodeniata Age: Size: 2, 74 e,
Source: Dept. of Biology, CA State University, Long Beach, CA Date received:__ 2 -2/-0b

Acclimation Data:

Temp. | pH [Salinityy DO Feeding Water
Date |{deq.C) {ppt) | (mg/l) | amount description changes . Comments
2206138 |20 1340 | 2.6 || Teframorne. | o BINIT .23
2-220b |24 |79 29.5| 6.8 Vo4 ’
2-23-¢b ian # +.€ |29.0 +& ”'l-?(hm& Teframarmes ’
2-28-% la0,F+ |8 1298 | 2.4 " "
pa
AN
Mean 72,9 | 7.6 |30, Z| Y
sD. | 3.4 ¥ 1adt oYy
N [ 4ty [ 4 |4

Photopericd during acciimation: it ageardaedd

TEST PROCEDURES AND CONDITIONS
Test concentrations (50% series recommended):
25,12.5, 6.25, 3,13, 1.56 and 0 mg/L :
Testchamber: . 250 mlL beaker Test volume: 100 mi

Replicatesftreatment: 4 Organisms/treatment: .20 (Bireplicate)

Test water changes: none Aeration during test: none
Feeding: none

Duration: 24-hr, 48- nr@{t_ar@ Test temperature (deg.C): 20.0 +/~ 1.0
Beaker placement; Stratified randomtzatlon Photoperiod: constant light

Test salinity (ppt): 28.0 +-2.0

MISCELLANEQUS NOTES
Test solution preparation:

ml. of 1.0 mg/mbL

:ﬂ/ Concentration (mg/L) stock per 400 mL
i 25 - 10 Each concentration made up to
Y TA2G T e .5 400 mL with dilution water
¥ 625 and divided between four
L3130 replicates
Light intensity measurements; Date Location . foot-candles

Page 2 of b



NORTHWESTERN AQUATIC SCIENCES
AGUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-

TestNo. 999-209/] Client_ QC Test Investigator
DAILY RECORD SHEET
Day 0 ( X/ X§156)6-H
Conc. Temp. pH Sal. Do Survivors
(mg/t) (deg.C) {ppt) (ppm) A B c D
1 28 (4.1 3.0 1 3%0 L6 5 5 Iy 5
2. 12.5 19. 4 Q.0 | a+0 7.6 5 r [3 T
3. 6.25 19,1 Y0 | a%e 1.4 5 I3 I3 T
4. 313 4.1 8.0 A0 7.6 3 1y L 5
5 156 19, g0 | AR | F6 I3 3 I3 T
6. 0. 9 2,0 270 |} 1y r £ 3
Day 1(3 /1 Rbu=""
Conc. Temp. pH Sal. DG SUVivors _
(mgit) (deg.C} (poY) (ppm) A B T D
1. 25 0.9, 3.4 715 7] o) | 5| pid) | g (d]
2. 12.5 a4 34 24D 2p 5 3 5 5=
3. 6.25 0.9 1.4 =Ry 4.9 I s ' g
4, 313 A0.3 19 280 7.0 & s~ 5 $
5. 1.56 106.5 29 | 275 7.0 z ¢ 5 s
6. 0 0.5 14 1 298 | &% s 5 s <
Day2 (3 /3 I )ws _
Cone. Temp. pH Sal. DO Survivors
(mg/L) (deg.C) {ppt) {pprm) A B C D
1, 25 - - — — Z Vs & )
2. 12.5 A0.3 1.8 | £8¢ 6.9 3 | 268) | Q(sa\ | 3(2d)
3. 6.25 20-b 1% | 29¢% 6.9 s 5 5 5
4, 313 203 2.¥ 29.8 6.9 5 5 5 5
5. 1.56 20,4 79 290 ¢.¥ 5 5 5 5
8. 0 gos 1 2% Ay 6.6 < 3 3 5
Day3(3 I3 le)uf~’ ' A
Conc. Temp, pH Sai. DO ‘ Survivors
(mg/L) {deg.C) (ppt) {(ppm) A B < D
1. 25 = - - ~ Z & & <~
2. 125 20-4 7 J90 T2 # ) {04 hd) | FUsdS
3. 6.25 20.b 1.2 290 7.4 5 g 5 5
4. 3.13 204 +.5 A0 7.0 g s 5
5. 1.56 0.5 ERS 29.b 7.0 g s g 5
6.0 .| 303 3.9 a¥s 6.3 ;2 5 3 =
vy 4 (3 14 06 A |
Conc. Temp. ™ pH Sal. DO Survivors
(mgiL) (deg.C) (ppY) (ppm) A B C D
1. 25 e — - L | e | e | o
2125 |ags |14 29.5_ | F.1 o 1e(d) e L
3625 | 10.6 | 3.9 1285 |18 =) 5 35 5
4. 313 20.3 2.9 24.5 4.4 e o3 S 5
5 156 | 4.5 | ¢ | 7.0 A 5 15 S 1 5
6. 0 A0 | 4.4 1a8.5 3 )l 5 5 1.5
F WG~ B replicste. - i
WQ: Mean ze.a +9 x.1 +1
D o o 6.8 03
Noag 2% aF 2%

Page 3 of A




Page 1 of 1

Report Date: 30 Mar-06 11,
CETIS T@St Summary Test Link: 07-9836-7417/999-2091

Reference Toxicant 96-h Acute Survival Test Northwestern Aquatic Sciences
TestNo:  02-1617-6083 Test Type: Survival Duration: 95h :
Start Date: 28 Feb-06 11:30 AM Protocoi: Species:  Neanthes arenacecdentata
Ending Date: 04 Mar-06 10:30 AM Dil Water: Yaquina Bay Seawater Source: California State U, Long Beach
Setup Date: 28 Feb-06 11:30 AM Brine:

Sample No:  08-1613-9556 Material:  Cadmium chloride Client: QC Test

Sample Date: 28 Feb-06 11:30 AM Code: 816139556 : Project:

Receive Date: Source;  Reference Toxicant

Sampile Age: N/A ) Station:

Comparison Summary

Analysis Endpoint NOEL. LOEL chv PMSD Method

05-9653-6459 Proportion Survived 6.25 12.5 8.8388 9.32% Steel Many-One Rank
Point Estimate Summary A\

Analysis Endpoint % Effect Conc-mgit \ 95% LCL 95% UCL fethod

12-5002-0193\ Proportion Survived Le50 . B.338835 / 7.569769 10.32066 Trimmed Spearman-Karber
Proportion Survived S‘ ummary

Conc-mgfl.  Control Type Reps Mean Minimum  Maximum SE sD cv

G Dilution Water 4 $.95000 0.80000 1.00000 0.05C00 0.10000 10.53%

1.56 4 1.00000 1.00000 1.00000 £.00000 0.00000 0.00%

313 4 1.00000 1,00000 1.00000 0.00000 0.00000 0.00%

6.25 4 1.00000 1.060C0 1.00000 0.00000 ©0.00000 0.00%

12.5 4 0.06000 0.00000 0.00000 0.00000 0.00000 0.00%

25 4 .00000 0.00000 0.000G0 0.66000 0.00000 0.50%

000-091-101-1 : CETIS™ vi.1.1 revE . Analyst: Approvai

pep Y *



CETIS Data Worksheet

Page 1 of 1

Report Date: 30 Mar-06 11,19 AM
Link: 07-9836-741{/999-2091

Reference Toxicant 96-h Acute Survival Test

Northwestern Aquatic Sciences

Start Date: 28 Feb-06 11:30 AM  Species: Neanthes arenaceodentata Sample Code:  §16139556
Ending Date: 04 Mar-06 10:30 AM Protocol: Sample Source: Reference Toxicant
Sample Date: 28 Feb-06 11:30 AM Material: Cadmium chioride Sample Station:
Conc-mg/l.  |Code| Rep | Pos # Exposed # Survived Notes
ofl D | 1 3 5 4
o0 0| 2 |22 5
of O | 3 5 5 5
o bt 4 4 5 5
1.56 1] 15 5 5
1.56 2 8 5 5
1.56 3 | 19 5 5
1.56 4 118 5 5
313 1 9 5 5
313 2 |17 5 5
3.13 3 i 5 5
313 4 16 5 5
6.25 i 5 5
6.25 2 | 14 5 5
6.25 3§12 5 5
6.25 4 2 5 5
12.8 1] 24 5 0
2.5 2 i 13 5 0
12.5 3 | 21 5 0
12.5 4 110 5 0
25 1123 5 0
25 2 | 2 5 0
25 3 116 5 0
25 4 | 1 5 G
tboee Ky
Oata. MUZ&—L ¥ p. W Mﬂ"wﬁy —te r‘—‘j\

000-091-101-1

Q}t

CETIS™ vi1.1revE

~pPeip bffﬁ’ 2

F- 30 -Ob

Analyst: Reviewed By".



Neanthes arenaceodentata 96-hr reference toxicant test - last 20 points

CV% = 19.4
12 ]
1 +2 SD
10 ] f\
% A +1 8D
e . P
E 8 4 N’W Mean
g
I VAV W
9 5 | ¥ / 18D
53 2 Sb
4 J
3 r r T : . ’
P & & &S QQ“Q"Q&&&‘&’@Q"Q‘"Q"@@Q"’
& ¥ o W NP g A B @ WY o O
T g P {L 0‘5\\ & ‘{& F® '5\0 "J\N S QQ‘\W RN
Test Date
Dates Values Mean -1 8h -2 5D +1 SD +2 8D
01/08/03 8.8400 7.9360 6.3964 4 8567 84756 11.0153
02/18/03 10.2000 7.9360 6.3964 4.8567 04756 11.0153
04/09/03 8.0000 7.9360 65.3964 4.8567 94756 11.0153
0711103 7.2500 7.9360 6.3964 4 8567 84756 11.0153
07/30/03 - 6.1600 7.9360 6.3864 4 8567 04756 11.0153
11/14/03 9.2300 7.9360 6.3964 4 8567 Q4756 11.0153
05/25/04 8.1000 7.9360 £5.3964 4 8567 24756 11.0153
C8/04/04 ] 7.4300 7.9360 6.3964 4.8567 94756 11.0153
06M18/04 8.5400 7.8360 6.3964 48567 9.4756 11.0153
08/06/04 8.56600 7.9360 6.3864 4 8567 0.4756 11.0153
09/22/04 3.9200 7.9360 6.3964 4.8567 94756 11.0153
11/03/04 8.6900 7.9360 5.3064 4.8567 9.4756 11.0163
(03/04/05 8.6300 7.9360 6.3964 4.8567 9.4756 11.0153
03/08/05 8.0600 7.9360 5.3064 4.8567 5.4756 11.0163
03/11/05 7.7000 7.9360 5.3964 4 8567 89,4756 11.0153
04/29/05 8.8400 7.9360 56,3964 4.8567 9.4756 11.0153
06/21105 8.2900 7.9360 5.3964 4 8587 9.4756 11.0163
(8/02/05 10.6000 7.9360 65.3964 4 8567 9.4756 11.0153
09/13/05 8.8400 7.9360 6.3964 4.8567 9.4756 11.0153
11/23/05 8.8400 7.9360 65.3064 4 8567 94756 11.0153
1242405
ToxCalc v.5.0.23N
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TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 738-3
Title: Mytilus galloprovincialis larval sediment toxicity test of marine sediments.
Protocol: NAS-XXX-CG4/MG4, June 20, 1990. Rev. 2 (Feb.10, 1997). Based on: Recommended Guidelines
for Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 199%), with modifications as specified
by the Dredged Material Management Program (DMMP, formerly Puget Sound Dredged Disposal Analysis
Program or PSDDA). -

STUDY MANAGEMENT ‘ : _

Study Sponsor: Kennedy/Jenks Consultants, 200 S.W. Market St., Suite 500, Portland, OR 97201
Sponsor's Study Monitor: Dr. Taku Fuji
Testing f.aboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365.
Test Logation: Newport Laboratory.
Laboratory's Study Persennel: M.S. Redmond, M.S., Proj. Mngr.; G.J. Trissarti, B.S., Study Dir.; L.K. Nemeth,
B.A., M.B.A., QA Officer; R.S. Caldwell, Ph.D., Sr. Ag. Toxicol.; G.A. Buhler, B.S., Ag. Toxicol.; W.T.
Montgomery, A.A., Sr. Tech.; 8. I. Gage, B.A., Tech,
Study Schedule: _

Test Beginning: 2-21-06, 1420 brs.

Test Ending: 2-23-06, 1600 hrs. .
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices {GLP)
as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments; Five test sediments and two reference sediments were tested, Details follow:

‘MNAS Sample No. 0421G 0422G 0423G 0424G
Sample Description SD-100 SD-101 SD-102 SD-103
Collection Date 1-26-06 1-26-06 1-26-06 1-26-06
Receipt Date 1-27-06 1-27-06 1-27-06 1-27-06
Interstitial Salinity (%) 1.5 3.0 1.0 4.5
NAS Sample No. 0425G 0426G 0427G
Sample Description SD-104 REF-EBB REF-YB
Collection Date 1-26-06 1-26-06 1-26-06
Receipt Date 1-27-06 1-27-06 1-27-06
Interstitial Salinity (%o) 5.0 5.0 7.0

Storage: Upon receipt, sample containers were completely full(no headspace). Samples were stored at 4°C in
the dark. :
Treatments: The samples were homogenized by mixing with stainless steel implements.

TEST WATER
Source: Yaquina Bay, Oregon
Date of Collection: 2-20-06
Water Quality: Salinity 28.0 %o, pH 7.9
Pretreatment: Filtered to <0.40 pm, salinity-adjusted with MiliQ¥ deionized water, aerated.

Test No. 738-3 Page 1 of 6
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TEST ORGANISMS
Species: Mytilus galloprovincialis
Age: 2 brs post-fertilization
Source: Mussels were purchased from Carlsbad Aquafarm, Carlsbad, CA, and received on 2-15-06,
‘Acclimation: Adult animals were held under outside ambient conditions. Average conditions during the week
prior to testing were: temperature, 5.7+ 2.1°C; pH, 8.0 £ 0.2; salinity, 31.3 % 2.0 %o; dissolved oxygen, 11.2+ 1.2
mg/L.

Source of Gametes: ¢ females, 4 males

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study.

Test Chambers: 1 L covered borosilicate glass beakers

Test Volumes: 18 g of test or reference sediment with 900 mi of test water added. Sediment was mixed for 10
seconds and allowed to settle for the normal period of 4 hours as specified in the protocol.
Replicates/Treatment: 5 (plus a 6th water quality replicate).

Sediment Salinity Adjustment: None required.

Tnitial Concentration of Test Organisms: 23.1/ml

Water volume changes per 24 hours: None

Volume of Subsamples Taken for Counting: 10 mi

Aeration: Yes

Feeding: None

Acceptance Criteria: The percent normal larvae in the seawater control must be >70% at the end of the test.
Performance Criteria: For DMMP projects, the mean seawater-normalized combined mortality and abnormality in
the reference sediments must be <35%. ‘

Effects Criteria: The effects criteria used were: 1) mortality; 2) abnormal development to the fully-shelled stage;
and 3) the combined mortality/abnormality endpoint. Normal development is defined as transformation to the fully
shelled, straight-hinged, D-shaped prodissoconch I stage. Data collected were: 1) the initial embryo density; 2) the
number of abnormal larvae observed, and 3) the number of normal larvae observed. The results were expressed
as: 1) percent abnormality; 2) percent mortality; 3) combined percent mortality and abnormality; and 4) normalized
(to the seawater control) a) percent mortality and b) combined percent mortality and abnormality.

Water Quality and Other Test Conditions: The temperature, pH, salinity, and dissolved oxygen were measured in
the water quality replicate test chamber daily. Total soluble sulfide and total ammonia-N were measured in the
overlying water of the water quality replicate test chamber on days 0 and 2. Total soluble sulfide and total
ammonia-N were measured using Hach reagents based on the methylene blue (EPA Method 376.2) and
salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric methods, respectively; samples were not distilled prior
to analysis. The photoperiod was 14:10, LD

DATA ANALYSIS METHODS _
All three standard endpoints, percent abnormal, percent combined mortality/abnormality, and percent mortality
have occasionally been computed both with, and without, normalization for the seawater control. Endpoints in this
report have been computed according to the following formulas:

PABN {Percent Abnormality) = 100*A/T) _

PABND (Combined Percent Mortality/ Abnormality) = HO*((I-N)T)

PMORT (Percent Mortality) = 1O0((I-THT)

NPM (Normalized Percent Mortality) = 100*(1-(1/TS))

NCMA (Normalized Combined Percent Mortality/Abnormality) = 100*(1-(N, /NS))

Test No. 738-3 Page2 of 6
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where the following are counts per 10 ml subsample:

N = normal larvae counted
A= abnormal larvae counted
T = N-+A (total larvae counted) :
I = number of inoculated embryos (from average of zero time counts)
TS = average of total larvae counted in seawater controls
NS = average of normal larvae counted in seawater controls

Control and treatment means and standard deviations for the biological endpoints described above and for
water quality data were computed using Microsoft EXCEL 2000. The software used for statistical comparisons
was BioStat (Beta v.4.1 (EXCEL)) bioassay software developed by the U.S. Army Corps of Engineers, Seattle
District. The NCMA in each test sediment was compared against that in the reference sediment. An arcsine
square root transformation was performed on percentage data before analysis. Following determination of
normality and homogeneity of variances, a one-tailed Student T-test, Approximate T-test, One-sample T-test,
Mann Whitney test, or Rankit Analysis was conducted at the 0.10 level of significance.

PROTOCOL DEVIATIONS :
1. Larvae were exactly two hours old at test initiation, very slightly in exceedance of the protocol-specified <2
hours.

REFERENCE TOXICANT TEST : ‘
The routine reference toxicant test is a standard multi-concentration toxicity test using copper as CuS0,5H,O to
evaluate the performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
comparing the results of this test with historical results obtained at the laboratory. A summary of the reference
toxicant test result is given below. The reference toxicant test raw data are found in Appendix [I. The reference
toxicant test is conducted following EPA/600/R-95/ 136 (Short-Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms, August 1995).

Test No.: 999-2078

Reference Toxicant and Source: Copper as CuSOSH,0, Argent Lot #0195, 1.0 mg/ml stock prepared 3-24-04.
Test Date: 2-21-06

Dilution Water Used: Yaquina Bay, Oregon, seawater at 30.0%o

Result: 48-hr EC50, 8.96 g Cw/L.. This result is within the laboratory's control chart = 2 SD warning limits
(7.03 to 14.1 pg Cu/L).

RESULTS AND DISCUSSION _
Observations of water quality parameters during the test are summarized in Table 1. Individual water quality
measurements ate located in the raw data (Appendix If).

The measurements of standard water quality parameters were all within protocol specified ranges {Table 1}.
Sulfides were not detected in the overlying bioassay water (detection [imit 0.1 mg/L). Total ammonia-N ranged
from 0.1 mg/L to 1.0 mg/L.

Means and standard deviations of the number normal and the normalized combined percent mortality and
abnormality (NCMA) endpoint for sediments are summarized in Table 2. Detailed data organized by sample and
replicate, including the larval counts, for all calculated endpoints are given in Appendix IL. A total of five replicate
subsamples were recounted (QC counts) as a check on the acceptability of the initial counts (Appendix II). In all
instances the QC counts were close (coefficients of variation from 0 to 14 for counts of normal larvae) to the initial
counts and were considered acceptable.

The test met the control acceptance criterion of »70% normal in the seawater control; the control mean percent
normality was 99.2%. The mean seawater-normalized combined mortality and abnormality (NCMA) values in
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reference sediments REF-EBB and REF-YB were 61 8% and 52.0%, respectively, which did not meet the
DMMP criterion of <35%. REF-EBB was used for statistical comparisons, by direction of the client.

The test control acceptance criterion was mef, and positive control performance was within the laboratory’s
acceptance limits. However, since the reference sediment performance criterion was not met, it is concluded
that the test has developed provisionaily acceptable data for use in making management decisions.

NCMA in test sediments SD-100, SD-101, SD-103, and SD-104 was significantly greater than that in reference
sediment REF-EBB (Table 2).

Interpretation was based on guidelines from the “Dredged Material Evaluation and Disposal Procedures, A
User’s Manual for the Puget Sound Dredged Disposal Analysis (PSDDA) Program,” February 2000 (U S.
Army Corps of Engineers, Seattle District; U.S. Environmental Protection Agency, Region 10, Washington
Department of Natural Resources, Washington Department of Ecology). For a test sediment to fail under these
guidelines, under the single Lt rule, the mean NCMA must be >20%, and 15% (dispersive) or 30%
{(nondispersive) absolute over the mean reference sediment NCMA, and statistically different from the
reference (o = 0.10).

All test sediments but SD-102 failed under the single-hit rule for dispersive sites, and none of the test sediments
failed for nondispersive sites. However, the interpretation was complicated by poor reference sediment

performance.
STUDY APPROVAL
Dok ted Lot
L. ' .
 end) b0306  Ahaadd . nionasni 6/3706
Project Manager Date Study Directdr Date
[/%‘—“’”j /d/ &/dm/ﬁ g/’ }/0 6 s Ne (-14-06
Laboratory Director Date Quality Assurance Unit Date
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Table 1. Summary of water quality conditions during the tests of mussel, Mytilus galloprovincialis, larvae
exposed to marine sediments.

Parameter Mean + SD Minimim Maxinmumn N
Temperature (°C) 15704 15.0 16.1 24
pH 7701 7.5 7.9 24
Salinity {%o) 2715£05 27.0 28.5 24
Dissolved Oxygen (mg/L.) 7605 6.4 8.1 24
Dissolved Sulfide (mg/L) - <0.1 <0.1 16
Total Ammonia-N (mg/L) — 0.1 1.0 16

Table 2. Means and standard deviations (n=5) of number normal larvae and NCMA
(combined mortality and abnormality, normalized to the seawater control) of mussel,
Mytilus galloprovincialis, larvae exposed to marine sediments. An “*” indicates that the
NCMA in a test sediment was significantly higher than that in reference sediment REF-
EBB {p<0.10).

Number normal Normalized combined percent
Sample Description larvae mortality & abnormality

: {NCMA)
Seawater control 229+ 16 0.0£7.1
REF-EBB (NAS #0426G) ' 88 + 34 61.8£15.0
REF-YB (NAS #0427G) * 110 4 58 52.0 %253
SD-100 (NAS #0421G) 45 £ 38 802+ 16.7
SD-101 {NAS #0422G) 29424 873+ 10.6
SD-102 (NAS #0423G) 100 = 64 56.4 £ 28.0
SD-103 (NAS #0424G) 48+ 21 791491 %
SD-104 (NAS #0425G) 5320 771+t85 *

' REF-EBR was used as the reference sediment; REF-YB was not used for statistical
COmparisons.
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Table 3. Single-hit criteria interpretation of Mpytitus larval sediment bioassay data. REF-EBB was used as the reference
sediment.

Normatized Signiﬁcanﬂy Percent Failure under - Failure under

combined different from difference hit dispersive 1-hit

mortality & REF-EBB at {greater) from ruie? nondispersive

Sample description abnormality a=0.107 REF-EBB rule?
(%} :

Seawater control 0.0+7.1 - e o
REF-EBB (NAS #0426G)’" 61.8£150
REF-YB (NAS #0427G)" 52.0 £25.3 .
SD-100 (NAS #0421G) 80,2+ 16.7 YES 184 YES NO
SD-101 (NAS #0422G) 87.3 & 10.6 © YES 255 YES NO
SD-102 (NAS #0423G) 56.4+28.0 NO 5.4 NO NO
SD-103 (NAS #0424G) 79.1+9.1 YES 17.3 YES NO
SD-104 (NAS #0425G) 77.1£8.5 YES 15.3 - YES NO
TREF-EBB was used as the reference sediment; REF-YRB was not used for statistical comparisons,
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June 20, 1990

Revision 2 (2/10/97)
TEST PROTOCOL

BIVALVE LARVAL SEDIMENT BIOASSAY

1. INTRODUCTION:

1.1

1.2

Purpose of Study: The purpose of this study is to identify test sediments that are toxic to bivalve
larvae.

Summary of Method: The 48- to 60-hr static test is performed using newly fertilized embryos of
the Pacific oyster, Crassostrea gigas or blue mussel, Mytilus sp. Eighteen grams of test sediment
suspended in 900 ml. of test water are vigorously mixed for 10 sec in the 1 L glass test vessels to
produce the test medium. After 4 hr, the test containers are inoculated with <2-hr-old embryos at a
level sufficient to yield a final concentration of 20-40 per ml. Five replicates are used for each
treatment, reference, and control sediment {A sixth replicate is used omly for water quality
measurements). Mortality, abnormal development, and combined mortality/abnormality during
exposure are the response criteria used. The mean + S.D. for each treatment and test endpoint is
given in the final report. Between-treatment comparisons may be made with Student's t-test, or by
using an analysis of variance with an appropriate post-hog test.

2. STUDY MANAGEMENT:

2.1

22

23

24

2.5

2.6

2.

Sponsor's Name and Address:

Sponsor's Study Monitor:

Name of Testing Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road

P.0. Box 1437

Newport, OR 97365

Test Location:

Laboratory's Personnel to be Assigned to the Study:
Project Manager/Technical Director:

Qual. Assurance Officer:
Aguatic Biologist:
Aquatic Biologist:

Proposed Testing Schedule: Tests to begin within 2 weeks (8 weeks if if held under nitrogen for
PSDDA) of sample collection. Reference toxicant test to be run concurrently.

Good Laboratory Practices: Tests are conducted according to Good Laboratory Practices (GLP)
as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40
CFR Part 792).

3. TEST MATERIAL :

The test materials are matine sediments. The collected sediments are placed in solvent and acid cleaned 1 L
glass jars fitted with TFE-lined screw caps. Samples are stored at 4°C in the dark for up to 14 days. For
PSDDA testing, the samples may be stored under nitrogen at 4°C in the dark in the original sealed
containers for up to 8 weeks prior to testing. In addition to the test sediments, one or more reference
sediments (a clean sediment with physical characteristics similar to the test sediments), must be employed.
A second control sediment from a clean site may also be used (optional).
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4. TEST WATER
Test water is filtered Yaquina Bay seawater adjusted to a salinity of 28 ppt. The water is pumped daily
from Yaquina Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pump
pressure to the laboratory. Filtration is accomplished using a sand filter followed by a medium porosity
(10-25 um) cartridge filter, then a £ 0.45 um filter. An alternative seawater supply of similar quality may be
used. The use of sterile seawater may be desirable.

5. TEST ORGANISMS

5.1

5.2

5.3

54

5.5

Species: Pacific oyster, Crassostrea gigas or blue mussel Mytilus sp.

Source: Adult oysters are purchased from Oregan Oyster Co., Newport, OR, a commercial
grower. Blue mussels are purchased from a commercial supplier such as Carlsbad Aquafarms,
Carlsbad, CA.

Age at Study Initiation: Less than two-hour-old embryos.

Conditioning/Acclimation of Adults: Adult bivalves are conditioned/acclimated by holding for up
to eight weeks in seasoned fiberglas water {rays supplied with a minimum of 1 L/min of unfiltered
Yaquina Bay, OR water (22-32 ppt) at a temperature of approximately 18-22°C (14-18°C for
mussels). Supplemental feeding with cultured algae may be desirable. A 14 hour/10 hour
light-dark photoperiod is employed.

Spawning_and Fertilization: Adult bivalves are cleaned by brushing and placed into spawning
trays supplied with seawater. The bivalves are spawned by gradually increasing the water
temperature to 5-10°C above the conditioning temperature over approximately a one hour period.
Sperm from a sacrificed male may be added to the spawning tray to aid stimulation of natural
spawning. If spawning does not occur, the water is cooled and the cycle is repeated. Bivalves that
begin spawning are rinsed and isolated in clean sterile seawater for collection of gametes.

Eggs from two or more females are fertilized by addition of sperm from two or more males at &
concentration of 10° to 107/ml. After fertilization, the embryo density is adiusted to approximately
2000-4000/m! by dilution with 28 ppt seawater. Embryos are kept suspended by frequent gentle
agitation with a perforated plunger and the temperature is maintained at test temperature. The
quality of the embryos is verified before testing by microscopic examination. Less than 2-hr-old
embryos are used in the test. ‘

6. DESCRIPTION OF TEST SYSTEM

6.1

6.2

Test Chambers and Environmental Control: Test chambers used inthe  toxicity test are covered
1 L glass beakers. Test chambers are maintained at constant temperature by partial immersion in a
temperature-controlled water bath or placement in a temperature-controlled environmental
chamber. Aeration is generally recommended but not required by PSEP unless dissolved oxygen
falls below 60% saturation. Aeration is required for PSDDA. The test is performed under a 14:10
L:D photoperiod with illumination supplied by fluorescent lamps.

Cleaning:  All laboratory glassware, including test chambers, is cleaned as described in

EPA/600/4-90/027. (NAS SOP No. G-1) New glassware and test systems are soaked 15 minutes in
tap water and scrubbed with detergent (or cleaned in automatic dishwasher); rinsed twice with tap
water; carefully rinsed once with fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale,
metals, and bases; rinsed twice with deionized water: rinsed once with acetone to remove organic
compounds (using a fume hood or canopy); and rinsed three times with deionized water. Test systems
and chambers are rinsed again with dilution water just before use.
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7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1

1.2

7.3

7.4

7.5

7.6

Experimental Design: The experimental design consists of exposure of bivalve embryos to a
number of test sediments, one or more reference sediments, a clean sand control sediment

* (optional), and a no-sediment (seawater) control. Each treatment consists of five replicate test

containers, each containing from 20,000 to 40,000 bivalve émbryos. A sixth replicate series is
used for water quality measurements. Complete randomization of test containers is used.

Test Procedure: Eighteen grams of test or control sediment is added to the appropriate I L test
container and the test water is added to a final volume of 900 mL. The containers are vigorously
mixed for 10 seconds and then allowed to settle for 4 hr. Each test vessel is then inoculated with
20,000 to 40,000 <2-hr-old bivalve embryos (~ 1 m! of embryo stock). The embryos are incubated
at 20 & 1 °C for oysters {16 = 1°C for mussels) for 48-60 h to permit development into normal
prodissoconch I stage larvae. Immediately after inoculation of the test vessels with embryos, 10 m)
aliquots are removed from each of the five no-sediment control replicates and preserved in 5%
buffered formalin. These are counied at a later date to establish the average initial embryo
concentration.

The test is terminated after 48-60 hr by carefully decanting the supernatant liquid into a 1000 ml
beaker. Ten milliliter aliquots are then taken from each beaker, placed into a 30 m! glass vial, and
preserved in 5% buffered formalin. The beaker contents are gently agitated using a perforated
plastic plunger at the time of aliquot removal to ensure that the aliquots accurately reflect the
embryo/larval concentration of the entire test vessel. Larvae are subsequently counted in the 30 ml
vials using an inverted compound microscope to determine the total number of larvae and the
rumber failing to develop a complete shell; these data are used for calculating the percent
mortality, percent abnormality, and percent combined mortality and abnormality (percent
abnormal/dead). Approximately 10% of the samples may be counted by a second investigator as a
QA/QC measure.

Bffect Criteria: Effect criteria are: 1) mortality of the embryos, and 2) abnormal development
{failure to produce completely developed shells). A third effect expression is a combination of
these two, percent abnormal/dead. This is functionally equivalent to percent normal.

The initial number of embryos are determined by averaging the counts of all eggs in initial
subsamples of the five seawater control test containers. Live abnormal larvae are those observed
at 48-60 hr in which a fully shelled, straight-hinged, D-shaped prodisseconch I stage has been
reached. ‘

Test Conditions: The test exposure duration is 48-60 h. The test temperature is 20 = 1°C for
oysters and 16 £ 1°C for mussels. The salinity is 28 + 1 ppt. The photoperiod is a 14:10 hr, L:D
cycle of fluorescent light. Aeration is not required for PSEP uniess dissolved oxygen falls below
60% saturation; aeration is required for PSDDA (dissolved oxygen must be maintained at 2 4
mg/L). Test chambers are 1 L glass beakers held in a controlied temperature environment.

Feeding: Embryos are not fed during the test.
Test Duration, Type and Frequency of Observations, and Methods: The test duration is 48-60

hours. The type and frequency of observations to be made during the test are summarized as
follows:




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CGMG4
June 20, 1990 Revision 2 (2/10/97)

Type of Observation Times of Observation

Biological Data
Mortality and abnormal development End of test (at 48-6¢ hours)
Physical and Chemical Data
Temperature, dissolved oxygen,
salinity, & pH Daily in water qguality beakers
Ammonia-N and sulfide Beginning & end of test in
water quality beakers

Temperature is measured with a calibrated mercury thermometer or telethermometer. Dissolved
oxygen is directly measured in test vessels using a polarographic oxygen probe calibrated
according to the manufacturer's recommendations. Salinity is measured using a refractometer.
The pH is measured with a pH probe and a calibrated meter with scale divisions of 0.1 pH units.
Ammonia-N is measured using the HACH Model FF-3 test kit (ammonia-N detection limit 0.1
mg/L). Sulfide is measured using the HACH Hydrogen Sulfide Test Kit Model HS-WR (sulfide
detection limit 0.01 mg/L).

7.7 Criteria of Test Acceptance: The test results are acceptable if at Jeast 70% of the seawater control
Jarvae achieve a normal,D-shaped prodissoconch I stage. = Also, for PSDDA, effects in the
reference sediments must be < 35% over the seawater control.

8. DATA ANALYSIS METHODS

Prior to issuance of the July 1995 revision of the PSEP recommended guidelines for conducting laboratory
bioassays, no specific guidance was given for the computation of endpoints. Ali three standard endpoints,
percent abnormal, percent combined mortality/abnormality, and percent mortality have occasionally been
computed both with, and without, normalization for the seawater control. In order to be consistent with
what we assume to be the PSAMP format, all endpoints given in reports are usually the non-normalized
endpoints. ~ In addition, normalized percent mortality (NPM), and normalized combined
mortality/abnormality (NCMA) are computed and are included in the raw data computer printouts. The
formulas employed for each of these computations are as follows:

PABN (Percent Abnormality) = 100%(A/T)
PABND (Combined Percent Mortality/Abnormality) = 100*((I-N)/T}
PMORT (Percent Mortality) = 100*((I-T)/IT)
- NPM (Normalized Percent Mortality) = 100*(1-(T/TS)}
NCMA (Normalized Combined Percent Mortality/Abnormality) = 100*(1-(N/NS))

where the following are counts per 10 mi subsample:

N = normal larvae counted

A = abnormal larvae counted

T = N+A (total larvae counted)

1 = number of inoculated embryos (from average of zero time counts)
TS = average of total larvae counted in seawater controls

NS = average of normal larvae counted in seawater controls

Other endpoints may be computed at client request.

The means and standard deviation are then calculated for each treatment level. Between-treatment
comparisons for each biological endpoint may be made using a f-test or a one-way analysis of variance F

" test (Snedecor and Cochran 1967). An arcsine square root data transformation is required for proportional
data.
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9. REPORTING

A standard NAS report of the test results must include the following information: name and identification of
the test; the investigator and laboratory; sediment holding temperature data; information on the test
sediment including the interstitial salinity; information on the source of seawater used; detailed information
about the test organisms including acclimation conditions; a description of the experimental design and test
chambers and other test conditions including water quality; information about any aeration that may have
been required; definition of the effect criteria and other observations; unusual responses, if any, in the
contro! treatment; individual replicate and mean and S.D. data for larval mortality after 48-60 hr; individual
replicate and mean and S.D. data for larval abnormalities after 48-60 hr; individual replicate and mean and
S.D. data for combined abnormality and mortality; 48-hr LC50 and ECS0 with reference toxicant; a
description of data analysis methods and documentation of statistical test results; any unusual information
about the test or deviations from procedures.

10. STUDY DESIGN ALTERATION
Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect, and the dated

signatures of the study director.and sponsor. Any deviations in the protocol must be described and recorded
in the study raw data.

11. REFERENCE TOXICANT
Reference toxicant testing should be included with each study or at regular intervals as defined in the
Quality Assurance Program of the laboratory.

12. REFERENCED GUIDELINES
ASTM. 1989. Standard guide for conducting static acute toxicity tests with embryos of four species of

saltwater bivalve molluscs. ASTM Standard Method No. E 724-89. Am. Soc. Test. Mat., Philadelphia,
PA.

PSDDA. 1990. Summary and conclusions of the Puget Sound Dredged Disposal Analysis {PSDDA)
Bioassay Workshop, memorandum for the record. U.S. Army Corps of Engineers, Seattle District.

Puget Sound Estuary Program. 1995. Recommended guidelines for conducting laboratory bioassays on
Puget Sound sediments. Prepared for U.S. Env. Prot. Agency, Region 10, Office of Puget Sound, Seattle,
WA and Puget Sound Water Quality Authority, P.O. Box 40900, Olympia, WA,

Snedecor, G.W. and W.G. Cochran. 1967. Statistical methods. Sixth ed., The Iowa State Univ. Press.
Ames, Iowa., 593 pp.

Weber, C.I (Ed.) 1991. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition), EPA/600/4-90/027.

13. APPROVALS

for

Name Date

for Northwestern Aquatic Sciences

Name Date
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RAW DATA DIVIDER PAGE
Test No. 738-3

TEST DESCRIPTION, MONITORING, AND RESULTS
BENCHSHEETS



NORTHWESTERN AQUATIC SCIENCES

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

PROTOCOL NO. NAS-XXX-CG/MG4

NAS-XXX-SP/DE4

Test No. 738-3 Client Kennedy/Jenks investigator g?# -2 WA
. ‘ t-13-0b
STUDY MANAGEMENT ‘
Ciient: Kennedy/Jenks Consultanis, 200 S.W. Market St., Suite 500, Portland, OR 97201
Client's Study Monitor: Dr. Taku Fuii
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel: &Y
Proj. Man./Study Dir. M.S. Redmond#G.J. Irissarri
QA Off;cer LK Nemeth L
1. : ey 4 5 Ph ol gT Iy
3~ %&(d’ . ﬂ 4, é[ég[t'gfzé.‘uaf 1474 <
L//fl Py 6.
Study Schedule:
Test Beginning: 2-21-0b 420 TestEnding: 2-2%-06 koo
TEST MATERIAL
General description (see sample logbook/chain- -of-custody for details).
NAS Sampie No.: 0421G 04226 0423G 424G 0425G
Description: SD-100 SD-101 Sp-102 SD-103 SD-104
Coliection Date: 1/26/06 1/26/06 1/26/06 1/26/06 1/26/06
Receipt Date: 127106 1127106 1/27/06 1127108 1127106
inters.Salinity (ppt): |17 3.0 1:8 A5 5.0
NAS Sample No.: 04266 0427G
Description: REF-EBB REF-YB
Coliection Date: 1/26/06 1/26/06
Receipt Date: 1127108 1/27/06
Inters. Salinity (ppt). 5.0 Z.0
NAS Sample No.:
Description: .
Coilection Date:
Receipt Date:
inters.Salinity (ppt):
NAS Sampie No..
Description: A
Collection Date:
Receipt Date:
[nters.Salinity {ppt):
Error codes; 1) correction of handwriting error
2) written in wrong location; entry deleted
3) wrong date deteted, replaced with correct date
4) error found in measurement; measurement repeated aQ€ ___/_m. of _:zgi?_



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4

NAS-XXX-SP/DE4
SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

TestNo. 738-3  Client Kennedy/Jenks ' Investigator

SEDIMENT DESCRIPTIONS -- SUPPLEMENTAL NOTES

Sampie
No, Description
Q421G fvecdr )‘x;zcﬂtz{/a)ﬂﬁrﬂz/ o e Ve W W ] by et ’-{&WJ//MC)M(M
0422 lt pcter rmsid_eof clitTutilnt ol ”’
04230 fp h, Breocnmud wifdtroces mETE 1l ¥ aFicha ; J,mwmwg
04240l dép ol smuc ) el coierbirlls o Aobrio 77
0425G|_£f ol s o Fads
04260)_fiactd . aziierrned -
0427C| dlpcle. oz ds Q/L// recl w) s Py

Page ot~ _of 27



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CGMG4

NAS-XXX-SPIDE4
SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

TestNo. 738-3 Client Kennedy/Jenks Investigator
TEST ORGANISMS :
Species: Mytilus galloprovingialis N o Py Date Received: )~/ S- -Dé;
Source: A S iomel. FTRUA (avls ‘.MJI A - e
Acclimation Data: 20 (mall) ot Qad C.m)% W‘%ﬂ;‘)b mﬁhﬂw
Date | Temp. (deg.C) i Satppty | DOty Comments
S0 2k : 25— Tt ) prtzidle oo Liaoed
w}f‘; i‘ ; g’: : 2 &j(ﬁ Q/»&W _m,,«_wW\’[)
(500 2-fatle—ii6— = b3 777
SENENC AN 12 EX 37.0
F R 270kl 5] 1.4 50 | 295
ﬂ)“} -0 41@ {&r(} av g" 53'5’
y) < g Mean e A . 2,0 S0 94 3
SD. | F 2l |l2tb otod| @M 2.0
(N) o B 1 F b tn 2 -,
Photoperiod during acclimation:. (i tipor 4 wals? < Cmgﬁ}.“f,’ S
TEST WATER
Source: Yaquina Bay, Oregon, sea water
Date of Collection; 3 -0 =0 A Salinity (ppt) 2 §.0 pH j
Treaiments: filtered to 0.4 um, salinity-adjusted with MilliQ deionized water, aerated

SPAWNING AND GAMETE
Spawning: Initial: O°T}

HANDLING
(0 (Aupm Finai 035 (AP Ferfization: _JR2.0 AvEM D
Number of organisms used: emales! f males: '
Egg Difution {1 ml diluted to 100 ml}:

Count/ml of dilution: 1. #(i 2 Sip 5. b} Mean: :S'f{

Dilution factor = DF {(mean x 500 5.000) = [o]

TEST PROCEDURES AND CONDITIONS
Test chambers: 1 L glass beakers covered with watchglasses
Test volumes: 18 g of test sediment; 900 mi of test water '
Replicatesitreatment: (5) Organismsfireatment: (20-40/m1) 523, /

Use 6th replicate/test sediment for water quality and development assessment beaker
Agration.ygs Feeding: none Photoperiod: 14L:10D

Test water changes: None

Test temperature (deg.C): oys‘ters 20, echinoderms 15
Beaker placement: Total randomization

Larval stock (20,00(}«40,00(}Iml} inoculation velume: 1.0 ml <2-hr old
Subsample size for counting: 10 mi

MISCELLANEOUS NOTES

Light intensity measurements: - Date Location in room foot-candles
2-2/06 peakar # 16 /80
32 87

Page 55 of 22%



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CGIMG4
NAS-XXX-SP/DE4

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

investigator

Test No. 783-3 Client Kennedy/Jenks

other; £ goas #‘{'

Test conducted in (circle one):  room 1 room 2 traiter  water bath

Randomization chart: “To?P SHELF
3 {%
2 = | 43
¥ e

Randomization chart:

Randomization chart:

Randomization chart:

Randormization chart,

Page 4 _of Q7



NORTHWESTERN AQUATIC SCIENCES

Test No. 738-3

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

Client Kennedy/Jenks

Investigator

PROTOCOL NO. NAS—XXX—CG/MG@

NAS-XXX-SP/DE4

WATER QUALITY RECORD

overlying NH3 sampled (day 0 and 2)? \;gs‘ K 3C

Day _© (2 vl ipb) w/,bg// overlying S sampled (day 0 and 2)7? \je_( L3¢
Beaker | Temp. Sal, DO '
No. (deg.C) {ppt) {ppm) Comments
6 I (/'b ?\’ “} L?\O ﬁ:tl&’
19| /6.5 5 232 &Y
20} f¢el T 1ro | 6.4
21| /&-2 ?’gr 23S 6.6
25| 14,1 Py 1RO | 3
37| _/3-4 Il 12 &8
4] (69 5 1L F+C | 6.8
2 5. 239 1o |63
Day | (& 132 log)us
Beaker Temp. pH Sal. Do
No. {deq.C) {pph) {ppm) Comments
6| /6-¢ 7% 235 0
19 r6.0 77 215 1.9
200 /£.© 4. F 2720 )
21) /é.1 3.4 24.9 2.1
25| f6.10 7% 233 20
37| /5.1 +F 2%.° 74
41} js4 27 2%.0 2,0
42| /4. % %9 2585 i
overlying NH3 sampled (day 0 and )7 W
pay & (X iR31dp ,A%/ overlying S sampled (day 0 and 2)? %““
Beaker | Temp. pH Sal. BO
No. (deg.C) {ppt) {ppm) Comments
19 Iés‘ l T ‘? ﬂ"s z
200 s 1| F 235 g»gi
21 46,0 3+ ¢ : 7 T
250 A 0 5 512%3' .};%
371 /5. 2 ak.0 =+
41 g\% 1. ‘?’ J5 0 4
42| §5 .4, 28. )
Page b of 27




NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-CG/MG4
NAS-XXX-SP/DE4

SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

Test No. 738-3 Client Kennedy/Jenks Investigator
LARVAL COUNT DATA 2”1} -#*im (ngy
Beaker Response Beaker Response Beaker Response

no. N A no. N | A no. N A
1 /B3 73 44 e P ]
2 30 I 42 —— (e Y/
3 £/ &7 43 zZZ | ¥/ C Ly
4§ g 1 Ixv 44 33 | €7 D | 7%
5 -1 §/ 45 202 7 £ | #3%

6 N S 46 24 %

7 70 7 47 39 ED

8. . Aq 70 48 z 1l i

g yz 1 /vv

10 9§ Yo

1 50 | 679

12 3 | 19

13 79 | a0

14 071 29

15 I5- 1 (9

16 { ! t4 0

17 (gl N

18 i3 | /9)

20 —

21 Bt I

22 64 | FY

23 v1-| 4%

24 Y1 8y

25 P e il

2 3T 6

27 /45| 15

28 4 | ¥F

29 251 4/

0 | 2274 &

31 203 |

a2 /27| 19

33 /] {o }

24 1o 47

35 k] [’4{ P

36 J30 | ¥

37 —t

38 8RN

39 7Y 159

40 3q | )05

Page _{n __of ,2%



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG4
NAS-XXX-SP/DE4
SEDIMENT LARVAL TEST BASED ON PSEP PROTOCOLS

Test No. 738-3 Client Kennedy/Jenks Investigator

‘b-*'zz‘;iow LARVAL COUNT DATA - QC COUNTS

Beaker Response Beaker Response Beaker Response
no. N | A no. N A no. N A
41 :
42
43
44
45
46
47
48

i~ o]

28 B % |
29 >) 83 .
30 22% wﬁ"’i (PR L]

31 (AL i
32 150 2|

page_7_of A7



SOP No. 5552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet

Methylene Blue Method (SOP #5550)

Stndandzaton 43 o8 B
ol PAQ fitrani employed: g8 - @8 99 B
iWorking Std. Conc. (mg/L): 183733, L ) -

Reéult

Sample

description

Standard Curve

bilwion " Sulfide

" Tfactor [OD&ed (mgl)

7
830!
36z

FIEE
OESALE
TTACLY.
Fus Chais)

- Blank [ s N T
1.0ml working sulfide std. _ ; _——- 0480 033,
2.0 mLworking sulfide std.  { s 0.350 065
3.0 mL working sulfide std. - 0540 0,98
40 mL working sulfide std. - “0B50 131

DoEed
t“ré;n
X IR SN
ZEEFLET]
L EHEARRES
o

o X A TR TADITNS

E¥ S INEUES

T ssnegasnaicEenssuTRN. 0]

FTaTIEE Y]

T
gaci

A AT ALY LR
IS EN CRAGRYET

A Byssit
i

i

P

ERLIEH!
ORI ES

e

H

SR el

{LFE]

30mispke
3.0 mL spike dupl.
‘ 6
19
20
21

Blolmei

5.0 mL working sulfide std. -

7

i
AR

A FEE S ALt Rt AR

ek
PRl

03

En
TR ETT:
0

BT

10:840 1
0.530
0.522
0.002
0.008
0.000 b
0.001 ¢
0.600

0.004

0,002
0:080

ZEAFrSERSNATTER L]
CEEwaLn:

8
S itiacniy

000 00 B4 060 03 100 120 14D
g, suthoc

" Reporting limit (mgh ) =

Recovery (%) =
- Precision (RPD} =

T Anayst
" Date analysed:

TTRsC
T 2/21/2006

T “"Sample volume {mi): 1.00
R ilution factor 5
" “Sample Set Description: o
7 TestNo.: 7383 e
" TestDay: 0(2-21-06) .
..... _ .Species:  Mytilus o
overyingwater T

Page %7/ of g?’
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SOP No. 5552

Northwestern Agquatic Sciences

iul PAC frant emptoyed:

Dissolved Sulfide n Water. Computation Worksheet
Methylene B!

ue Method (SOP #5550)

3

'Working Sid. Conc. (mgiL): i

EDilut.ion .

Standard Curve "‘—"“"'"
TTSdfde T

T gactor ODesd  (mgll)

Blank

|

7 {.0'mL working sulfide std.
2.0 mi. working sulfide std.
3.0 mL working sulfide std.

4,0 mb working sulfide std,

0 ml, working suffide std,

30 mL spike

|

|

[eofro]

HE

~jo
:

“3Omispkedupl.

5

19

20

21

Fa ﬁ%
ﬁgﬂﬁ

.

BRE
e

i L 3
aﬁmﬁ
REERY Y EERa!
x (o eheg A
%ﬂﬁgﬂ 2 ;
ISHEAR
IRREE
i 1

SR
ma
R

' :'Fieporiing limit (nigfL) = _ 01 o
e aVALUE T

Recovery ()= #VALUEL
L BVALURL

Precision (RPD) =

o " "Sample volume (m): 100"
Dilution factor 5
SampleSet .f)e"si:r‘tptioﬁwi T
.. TestNo: 7383 . B
. TestDay: 0(2-21-08) .
Species: ___Mytilus .
] “overlying water o

 Anayst  RSC
_ Date analysed: _ 2/21/2006

Page

? of _A 7~
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SOP No. 6552

Northwestern Aquatic Sciences

Dissolved Sulfide in Water: Computation Worksheet
s _ Methylene t Blue Method (SOP #5550) ]
§é:9§37a'zat|on _ ey P B - R
- ul PAO it rant cmployed 98 100 96 e

' Working $td, Gonc, (mg/t): L1882 P
Resulf 'W" I, —— W
_Sample Dnut&on _ Sulde oo
c%escnp‘t[on “factor [0D86¢ ' (mgll)  emfan CELSREREL
“Blank_ e e e o BEER
1.0 0mL. ‘working s sulfide std. 8.167 033 e
2 0 mb working. sul’r”de std, | - 0.342 0 65 L
5.0’ ml working suifide std. - 0630 o 98" 8w ML
i4.0 mbL working sulfide std. — b 655 - 1 31 . e HBEEE
15.0 mL working sulfide std. . 838 1 63 wiee R
3.0 ml spike AT ':':._1,_92‘_ B
3.0 ml_ spike dupl. e 515 1.00; s s om0 o oM e o0
R Lo L s > @ 003 TTND L e i - B

0607 NDT

0000 ND Ré;ﬁér{%ng lmitmgiy = 0.1
0'001 et ND - ‘.‘..‘... W-. [
B0t ND T iRecovery ()= . 1030
0.000 ND T " Precision (RPDY= . . 192
0.002°  ND_ I R
0.004  ND )
Sample volume (m%)m 100
i Dilutlm factor .- B
Sample Set Descr;ptlon
) . i Test. No 7383 o
: Test Day 2(2~23 06)
Spemes Mytitus )
D overlying water o

‘Analyst: RSC
R .. analysed: 2023/ 2006 |
page 8 of 27 3-4-05




SOP No. 56552

Northwestern Aquatic Sciences

. Dissolved Sulfide in Wate"i.....QQPJE_‘{E?;?.?Q..WE*E??@E?E o
I Methylene Blue Method (SOP #5550)
Sundardization . . 1.2 s, '
~ WL PAO traniemployed: A& 17 il
| Working 8td, Cone, (mg/lLy 32
Resutt R e ]
Sample " Diltion T Sulfide | . pemeemmesrms i _
B ‘description factor OD664 ,(mg/L) :
| Blank e e e ;
1.0 mL working sulfide std. - AN 5t
2.0 mL working sulfide std. - f/‘ i
~ 3.0 mL working sulfide std. UL S

“4.0 mL working sulfide std.
:5.:9;7!11_-W?FK‘U&.?&HWQ%W;.

B e
o) TR BT B v
S

B
CEc)

30mLspike

e

eI
o EERRR R 2 s RS

30mLspkedupl

sl

6
L Ag
20

21

2

ot

“Reporing it (mg/L) =

" Recovery (B = | AVALUEL .
" Precision (RPD) = #VALUEL .

&

' “Sample volume (mi); 100
B -Dilution factor _ 5
_Sample Set Description: R
i . CfestNo: 7388
" JestDay: 2 (2-23-06) .
‘Species: _ Mytilus i
overlying water o

_ RSC
| 2/23/2008

Analyst
Date analysed:

page [l of A7 3-1-05




SOP No. 5492

Northwestern Aguatic Sciences

Total Ammonia-N in Water: Computation Worksheet |
.  salicylate Method (SOP #8492) . o
ﬁé—su"ft: _ , e o
:Sample Dilution _NH3—N ‘ S N
description factor ODess  (mg/L)
 Blank — i
30 mg/L NHa-N Std. . 0.275 300
6.0 mg/L NH3-N Std. . 0.540 6.00
10,0 mg/t. NH3-N Std. s _.0bg4g 10,00 . _
CgGmeisle o 022 304
30omgispikedupl. L T 0276 297,
"B mg/l ond source 0430 463 _
e 0080 08
0089 095
. 0031 } ”g:—\’é—gl‘ . pogit. ammaonta-N
0.077 083
0.072 078 e
0.080 0.86 Reporting limit (mgll) = - 01 |

0.048
0.021

{}..52: .

023 .

" "2nd source (%) =

__:"_:éamgiienSetni}_'éscriptidn:

‘Recovery (%)= . 1004
Precision (RPD)= 215
"“Sample volume (ml) 050
Dilution factor 1

" TestNo.. 738-3

R T TestDay: 0(221-06)
. ... Speces: Mytius )

e S overhyingwater
o | hnalyst RSC

o .. . bate analysed: 212172008

Page _ /o of A7

3-1-05



SOP No. 5492

Northwestern Aquatic Sciences

“Total Ammonia-N in Water: Computatﬁpp‘ Worksheet
Sallcylate Method (SOP #5492)

descnptson

DIEUtiOH TN

lfactor

Standard Curve

! Biank

1.0 mg/L NH3-N Std.
3 0 mgfL NH3~N Std.

d‘f L - M

117‘

( L,J W e
- 1 e e et

30 g/l spike ‘_.:“L,(’_‘_f‘{_:' s -
3.0 mg/L spike dupl. A |
5.0 mg/l Znd e source ik T T
T 6 -
—2 19 000 200 l-:.oo 600 n‘x:o “"°m~ .\uz,oo wm
3. . 20 mgh. smmonis-k ‘
4. 21 . .
6. 37 S S . “Reporting it (g/L) = oA
7 i e S Repering It = B UL

8. 42 S BNV “Recovery (%) = THVALUE!
‘Precision (RPD) = #VALUE! N
2nd source (%)= #VALUE!

o 'Sample volume (mib): 0.50

Diiutlon factor o 1.7

- N ‘ngple Set Descrlption T
% Test No. 7383
Test Day: 0(2-21- 08y
pecnes Mytitus o
,..,.L_.Ove!:iyi'ng water . ]

Anayst . .
T omiz006 ]

" Date anaiysed

Page /j

of A7 3-1-05




SOP No. 5492 Northwestern Aguatic Sciences

Total Ammonia-N in Water: Computation Worksheet

o " Salicylate Method (SOP #5492) i

Result e e e e T
‘Ditution NH3-N -

‘description factor  ODes5  (mg/l)

Stpndard Curve —

Blank T T 3
1.0 mg/L NHa-NStd. T 0wt 100 .“
3.0 mg/L NH3-N Std. P 0.260  3.00
" 6.0 mg/L NH3N Std. L e 0.525  6.00
“40.0 mg/l. NH3-N Std. J— 0.870 10.00 Eee
S S | Ty e s
| somgispke o= 0270 3403 e
" 30mgllspkedupl | - 0278 349 -
Somgll ndsouce | w043 497 - e

0:050 057, -
0062 071 Aesst
0.047 020 T
0.048 055 ..

0049 056 o .

0056 064, Reporting limit (mg/L}= 0.1,
0022 025 L

0010 011,

Fecoiery (= 0481

Precision (RPD)= 292

T endsource (%)2 o 9941
ngmpk volume (ml): 050
Dilution factor L T

' 'Sample Set Description:
" TestNo: 7388 i
TestDay: 2(2-23-06) '

Species:  Mytilus

" Overlying 'v;féter

" Analyst _ RSC
- Date analy_segd: 2/23/2006

Page _s4 _of _RA7 3-1-05




SOP No. 5492 Northwestern Aquafic Sciences

Total Ammonia-N in Water: Computation Worksheet
~ Salicylate Method (SOP #5492)

:Rmeﬁg\“}j‘&_mm O — TR PRI - j

e T e T
description factor OD8s5 ((mgll) .
Blank | ' I il et
1O mglNH:-NSd. L va 1.00
O mgLNHeN S, e (169 3.00
S OmgLNAsN e, e LSV 800

10,0 mglL NHa-N Std. e E A O

Standard Curve

1
.
EE R e e
e
SEIEE )
MR S E]

S
i

nEREOY G
| 1
] |

BEE
i

:3.0 mg/L spike
3.0 ma/L spike dupl. T

-

E
ik
o

— 50mgLzndsouce | - T

- ° i . -
2. 19 1 g .
3. 20 1 3
4 21 R 4

6 37 T LS e T Reporting imit (mg/ll) = 0.1

. B . . : T, 1. e
T B

" 2nd source (%) =

LDEO T T Recovery (B =
' ' Precision (RPD) =

AVALUEY
EVALUEL ]

#VALUE!

. Sample volume (m) 050

Dilution factor 1

UV FEERSS. R e  ha

" 'Sample Set Description:
TestNo.. 738-3

17, o U YestDay: 2(223:08) ]
18. § " Species:  Mytilus ]
ﬂ%—g C ’ i e . e e+ e e e R VPR PR S
20 \ o T Overyingwater o c.

33 -

URSC

L | T TTTAalyst ,
35 , T Dateanalysed: 22372006

3-1-05
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Carisbad Aguafarms, LLT
Mail: P.0O. Box 2600 92018

AGDO Carisbad Blivd.
Carlsbad, CA 92008

760 438 2444

BILL TO:

Northwestern Aguatic Sciences
P.D. Box 1437
Newport, Oregon 97365 -

voice
DATE | INVOIC...
2/13/2006 7627

SHIP TO:

Northwestern Agquatic Sciences
3814 Yaguina Bay Road
Newport, Oregon 97365

Phone 544-265-7225 FedX 097240973
Fax 541-265-279% UPS 849469
P.O. # TERMS SHIP DA...| SHIP VIA F.0.8. AIRBILL #
Net 30 2/14/2006 FEDX S.D. 854303881255
QUANTE... ITEM DESCRIPTION PRICE LBS.| AMOUNT
1 Bio Assay Mus | Mytilus Galio Pmymcﬁaﬁﬁs 125.00 125.00
4 BOX CHARGE 410.00 40.00
= h
I
SRRV
Pae:
LA ﬁ/ (
THIS 1S YOUR INVOICE Total $135.00
N /e 05/ 7




RAW DATA DIVIDER PAGE
‘Fest No. 738-3

TEST DATA ANALYSIS RECORDS



Test no. 738-3

t arval Sediment Test

Randomization Key

NAS CLIENT |
BKR |SMPL DESCRIP |REPL
35]sweontrol  1sweontrol t
3% sweontrol  |swcontrol 2
30 sweontrol  |swcontrol 3
45]sweontrol  {swoontrol 4
48iswcontrot  !swoontrol 5
A2laweontral lsweontrol . 6; wq rephicate
1810421G SD-100 1
210421G SD-100 2
1010421G SD-100 3
38{0421G Sb-100 4
12{0421G SD-100 5
A10421G SD-106 6| wq replicate
2810422G Sb-101 1
710422G SD-1901 2
1504226 SD-101 3
410422G SD-101 4
46104226 SD-101 5
19]0422G SD-101 6| w replicate
3310423G SD-102 1
16{0423G $D-102 2
23104236 SD-102 | 3
27104236 80102 4
34104236 sD-102 5
20104236 SD-102 6| wq replicate
1310424G SD-103 1
26|0424G SP-103 2 o
4]0424G SD-103 3
4310424G SD-103 4
2710424G  SD-103 | 5
37104246 |SD-103 6| wq replicate
810425G SD-104 1
40104256 5D-104 2
5{0425G SD-104 3
4710425G SD-104 4
24104256 SD-104 5
6]0425G SD-104 6] wq replicate
36 0426(3 - "REF:EBB 4 1 b ok an st v arvar
" 59|0426G  REF-EBB 2
140428G REF-EBB 4_ 3
3910426G REF-£EBB 4
44104260 REF-EBB 5
25|0426G REF-EBB 8| wq replicate
310427G REF-YB 1
11104276 REF-Y8B : 2| .. |
32/0427G IREF-YB ¢ 3
1,0427G _ (REF-YB | 4!
17[0427G _REFYB 51 .
21104276 |REF-YB 81wy replicate
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Project Name:(_ P738-3 Mytilus larval NCMA

Data entry verified against EXCEL spreadsheet.
Normalized combined percent mertality and gbnormality (NCMA)
than in reference sediment REF-EBB at alpha=0.10,

Sample: x1 Ref Samp: x2
Samp ID: (5D-100> Ref ID:
Alias: NAS #0421G  Alias: NAS #0426G
Replicates: 5 Replicates: 5
Mean: 80.18 Mean: £t.78
SD 167 50. 14.952
Tr Mean: 65.193 TrMean: 52.163
Trans SB:; 12.278 Trans S0 9,257
Shapiro-Wilk Resuits: Levene's Results: Test Resuits:
Residual Mean: ¢ Test Residual Mean: 10.23 Statistic: Studeni'st
Residual 8Dt 7.055 Test Residuat SD: 4464 Balanced Design. Yes
$8: 945761 Ref. Residual Mean: 6.798 Transformation: ArcSin
K5 Ref. Residual SD: 5.285
b 29.919 Deg. of Freedom: B ]
Experimental Hypothesis
Alpha Level: 0.05 Alpha Levei 0.1 Null: x1 <=x2
Calcuiated Value: 0.8465 Caleulated Valug: 1.1092 Alternate: x1>x2
Critical Value: <= 0.842 Critical Value: >=1.86
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimentat@éha Level: 0.1
Calcufated Value: 1.8948
Override Option: N/A Critical Value: »= 1.397
@cept Null Hypothesis: No
Power:
Min. Difference for Power.
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference Reference Test Reference  Whitney Witk
Number Data Test Data Data Data Residuals Residuals Ranks Rankits Residuals
1 94.3 76.187 43.3 4118 10.994 11.014 -16.054
2 86.9 68.781 83.4 65.956 3.587 13.793 -11.014
3 57.2 49.14 55.1 47.927 16.054 4.236 -9.521
4 68.2 55.673 67.7 55.366 9.521 3.203 -4.236
5 943 76.187 59.4 50.418 10,984 1.745 -1.745
6 3,203
7 3.587
8 10.994
9 10.994
10 13.793

oot

was significantly greater in test sediment SD-100

BioStat Beta v.4.1 (EXCEL)
Page O of A7




Project Name{ P738-3 Mytilus larval NCMA '

Sample: X1
Samp lD:@
Alias: NAS #0422G
Replicates: 5
Mean: B87.28
SD: 10.633
TrMean, 70.194
Trans SD: 8481

Ref Samp:
Ref iDL REF-EB
Alias: NAS #0426G
Replicates: 5
Mean: 61.78
SD: 14.952
Tr Mean; 52.163
Trans 8D: 9.257

Shapiro-Wilk Resulls: Levene's Results:
Residual Mean: 0 Test Residual Mean: 6.614
Residual SD: 5.761 Test Residual 8D 4.1562
8S: 6305 Ref. Residuat Mean: 6798
K. 5 Ref. Residual SD: 5.285
b, 2483 Deg. of Freedom: 8
Aipha Level 0.05 Alpha Level 041
Calculated Value: 0.9621 Calculated Value: 0.0612
Critical Value: <= 0.842 Critical Value: >=1.86
Normally ‘ Variances
Distributed: Yes Homogeneous: Yes
Ovemide Option:  N/A

Test Results:

Statistic: Student's t
Balanced Design: - Yes
Transformation: ArcSin

Experimental Hypothesis
Nulk x1 <= x2
Alternate: xt > x2

Degrees of Freedom: 8

Expefimen{a@{@
Calculated Value: 3.2113
Critical Value: >=1.387
Accept Null Hypothesis: No

Power:
Min. Difference for Power.

Levene's Mann- Shipiro-

Data entry verified against EXCEL spreadsheet.

than in reference sediment REF-EBB at alpha=0.10.

Trans. Levene's

Replicate Test Trans, Reference  Reference Test Reference  Whitney Wilk

Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 93.9 75.7014 43,3 41.15 5.507 11.014 -13.717
2 £9.5 56.477 83.4 65,956 13.717 13.763 -11.014
3 93.5 75.229 55.1 47.927 5035 4.236 -4.236
4 94.3 76.187 B87.7 55,366 5.994 3.203 -2.819
5 852 . 67.374 59.4 50.418 2.819 1.745 -1.745
& ‘ 3.203
7 5.035
8 5.507
9 £.094
10 13.793

ufe_g0b

Normalized combined percent mortalfity and abnormality (NCMA) was significantly greater in test sediment SD-101

BioStat Beta v.4.1 (EXCEL)

Page ot/ of _A 7




Project NameX P738-3 Mytilus larval NCMA

Data entry verified against EXCEL spreadshest. )
Normalized combined percent mortality and abnomality (NCMA) was not significantly greater in test sediment SD-102
than in reference sediment REF-EBB at glgha=0.10.

Sample: x1 Ref Samp: x2
samp ID: (§D-102) Ref iD: @
Alias: NAS #0423G Alias: NAS#0426G
Repiicates: & Replicates: 5
Mean: 56.36 Mean; 61.78
SD: 27.989 SD: 14.952
TrMean: 4884 TrMean: 52.163
Trans SD: 17,562 Trans SD; 8,257
Shapiro-Wilk Resulls: f.evene's Resulis: Test Results:
Residual Mean: 0 Test Residual Mean: 12.905 Statistic: Student's t
Residual SD: 9.109 Test Residual SD: 10,013 Balanced Design: Yes
55: 1576.539 Ref, Residual Mean: 6.798 Transformation: ArcSin
K. &5 Ref. Residual 8D; 5.285
b: 38.335 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level 0.05 Alpha Level: 0.1 Null; x1 <= x2
Calculated Value: 0.9321 Calculated Value: 1.2061 Alternate: x1 > x2
Crifical Value: <= (.842 Critical Value: >= 1.86
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimenta
Calculated Value: -0.3743
Override Option: N/A itical Value, »=1.397
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference Reference Test Reference  Whitney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 82.5 85.271 433 41.15 16.43 11,014 -26.134
2 472 43.395 83.4 65.956 5.446 13.793 -11.014
3 81.7 64.673 55.1 47.927 15.832 4.236 -5.446
4 14.9 22.706 877 55.366 26.134 3.203 -4.236
5 555 48.158 59.4 50.418 (0.683 1.745 -1.745
& ' -0.683
7 3.203
8 13,793
9 15.832
10 16.43

ik g-0°

BioStat Beta v.4.1 (EXCEL)

Page Al of A7




Project Name{ P738-3 Mytilus larval NCMA

Sample: x1 Ref Samp: x2

Samp ID: @ Ref ID:_(REF-EBB.)
Alias: NAS #0424G Alias: NAS #0426G
Replicates: 5 Replicates: 5
Mean: 79.14 Mean: 61.78
sD: 9.131 s 14.952
Tr Mean: 63.265 Tr Mean: 52,163
Trans SD: 6.56% Trans S0 9.257
Shapiro-Witk Results: Levene's Resulis:  |Test Results:
Residuat Mean: 0 Test Residual Mean. 5219 Statistic: Student's
Residual SD: .5.208 “Test Residuai SD: 3.018 Balanced Design: Yes
$8: 515432 Ref Residual Mean: 6.798 Transformation: ArcSin
K 5 Ref. Residuat SD: 5.285
b 22.488 Deg. of Freedom: 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: @.1 Null: x1 <= x2
Calculated Value: 0.9809 Calculated Value: 0.5801 Alternate: x1>x2
Critical Vaiue: <= 0.842 Critical Value: >= 1.86
Normally Variances Degrees of Freedom: 8
Distributed: Yes i Homogeneous: Yes Experimen(a

Caloulated Value: 2.1868

Override Option:  N/A , ' Critical Value;_»>=.1.397
Accept Null Hypothesis: No 4

: Power:
WMin. Difference for Power:

Trans. Levene's Levene's Mann- Shipiro-
Replicate .  Test Trans. Reference Reference Test Reference  Whitney Wilk
Number Data Tes! Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 87.7 55.366 433 41.15 7.899 11.014 -11.014
2 84,7 66.974 83.4 65.956 3.708 13.793 -7.8898
3 §1.2 64.304 55.1 _47.927 1.039 4.236 -5.149
4 90 71.565 67.7 55,366 8.3 3.203 -4.236
5 721 58.116 58.4 50.418 5.149 1.745 -1.745
6 1.039
T 3.203
8
g .
10

WY‘J"%,DQ:
Data entry verified against EXCEL spreadsheet. P

Normalized combined percent mortality and abnormaiity (NCMA) was significantly greater in test sediment SD-103
than in reference sediment REF-EBB at alpha=0.10.

BioStat Beta v.4.1 (EXCEL)
Page D _of _R 7



Project Name:

P738-3 Mytilus larval NCMA

Sample: xd Ref Samp: x2
Samp D RefiD: ( REF-EBB
Altas: NAS #0425G Alias: NAS #0426G
Replicates: § Repiicates: 5
Mean; 77.02 Mean; 61.78
Sh: 8537 SD: 14,952
Tr Mean: 61.673 Tr Mean: 52.163
Trans SD: 5906 Trans S 9,257 -
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 4.57 Statistic: Student's t
Residual SD: 5.038 Test Residual SD: 2.962 Balanced Design: Yes
SS: 482.341 Ref. Residual Mean: 6.798 Transformation: ArcSin
K B Ref, Residual SD; 5.285
b: 21.767 Deq. of Freaedom; 8
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level. 0.1 Null, x1<=x2
Caleulated Value: 0.9823 Caloculated Value: 0.8223 Alternate: x1 > x2
Critical Value: <= 0.842 Critical Value: >= 1.86
Normally Variances Degrees of Freedom: 8
Distributed: Yes Homogeneous: Yes Experimenta{Alpha Level: 0.1
' Calculated Value: 1.9365
Qverride Option: N/A Critical Value; >= 1.397
@mn Hynothesis: No
. Power:
Min. Difference for Power;
Trans. Levene's Levene's Mann- Shipire-
Replicate Test Trans. Reference  Reference Test Reference  Whitney Wik
Number Data Test Data Data -Data Residuals  Residuals Ranks Rankits Residuals
1 87.3 £65.122 43.3 41.15 7.449 11.014 ~11.014
2 83 65.65 83.4 65.956 3.977 13.793 -7.644
3 728 58.629 55.1 47,927 3.044 4.236 -4.236
4 65.5 54,029 67.7 55.366 7.644 3.203 -3.044
5 78.4 60.935 59.4 50.418 0.738 1.745 -1.745
6 -0.738
7 3.203
8 3.877
g 7.449
10 13.793
V}’Mg},ofo
Data entry verified against EXCEL spreadsheet. {o°
Normalized combined percent mortality and abnormality (NCMA) was significantly greater in test sediment $D-104
than in reference sediment REF-EBB at alpha=0.10.

BioStat Beta 4.1 (EXCEL)

Page 27 of A7



Test No. 738-3

Larval Sediment Test

Comparison of Initial Counts and QC Counts

1

Normal Larvae

Beaker initial Count QC Count

No. Normal  |Abnormat |[Normal — {Abnormal |cv(normal)
28 14 88 14 81 0
29 38 91 31 88 14
30 232 8 228 9 1
31 217 11 214 11 1
32 133 19 130 21 2

250
200
150
100

50

QC Count

0 50 100 150 200 280
tnitial Count
Intercept |-3.118723
Slope 0.987782
r square 0.99937

Page A5 of Ar

3427106



Test no. 738-3

Larval Sediment Test

Water Quality Data File
NAS CLIENT

BKR {SMPL DESCRIP |REPIDAY {TEMP |pH SAL |DO 1S |NH3
6 425G SD-104 6 0 15.2 7.7i27.0] 76|<0.1; 0.9
19 |04220G SD-101 8 0 15.3 7.5|27.0! 6.4/<0.1] 1.0
20 {0423G Sp-102 6 0 15,2 S 762701 69{<0.1] 0.3
21 0427G REF-YB 6 0 15.2 7.8/ 27.5] 6.6{<0.1 08
25 04266 REF-EBB 6 0 15.2 7.8127.0] 7.3|<0.11 0.8
371042406 SD-103 6 0 15.1 7.6|/27.0| 6.8|<0.1] 08
41 0421G SD-100 6 0 15.0 7.5{27.01 68i<0.1| 05
42 |sweontrol (swcontrol B 0 16.2 7.9127.0) 6.8i<0.11 0.2

6 0425G SD-104 6 1 16.0 7.8127.5| 8.0

19 104226 SD-101 6 1 16.0 77275 7.8

20  |0423G SD-102 B 1 16.0 7.7127.01 8.0

21 04276 REF-YB 6| 1 16.1 781275 8.1

25 104260 REF-EBB 8 1 16.1 7.8127.5| 8.0

37 {0424G SD-103 8 1 15.9 771270 7.9

41 0421G SD-100 8 1 15.9 7.7128.0] 8.0

42  |sweontrol {sweontrol 6 1 15.8 7.8/ 28,57 8.1
6 0425G Sbh-104 6 2 15.9 7.8128.0| 8.0|<0.1; 06
19 10422G SD-101 6 2 16.1 7.7127.5) 7.8i<01] 0.7
20 104236 SD-102 6 2 16.1 7.7127.5) 7.8/<0.1] 0.2
21 Q427G REF-YB 8 2 16.0 7812801 7.8:<0.1 086
25 |04266G REF-EBB 8 2 16.0 7.8127.5] 7.9|<0.1} 08
37 0424G SD-103 6 2 15.8 7.7128.0| 7.8/<0.1] 0.6
41 0421G SD-100 B 2 15.9 7.7128.0] 7.7{<0.1] 0.3
42 sweonirol |sweontro B 2 15.8 7.9128.5 8.0i<0.1; 01
Mean 15.7 771275 76! — | -
sb 0.4 0.1 0.5 0.5 - 1 -
n 24 24 24| 24, 16| 16
Min 15.0 7.5, 27.0 64<01 Oi

Max 16.1 7.9]128.5, 8.11<0.1

Wﬁ%ﬁfww

3- 27-06
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RAW DATA DIVIDER PAGE
Test No. 738-3

CHAIN-OF-CUSTODY RECORDS
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RAW DATA DIVIDER PAGE
Test No. 738-3

REFERENCE TOXICANT RESULTS AND ANALYSIS



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CGIMG2

BIVALVE LARVAL TEST BASED ON EPA/G00/R-95/1 36 @p@o XN
| | WA EN
TestNo. 999-2078  Client QC Test investigator - o
STUDY MANAGEMENT : 7 ©
Client: QC Test
Client's Study Monitor: QC Test

Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Labaratory

Laboratory's Study Personnel: : 1
Proj. Man./Study Dir. G.J. lrissari
QA Offices LK. Nemeth
1, S, CIRU. 415 2 m.s  Aed mond FHU
3 AKAET 4. ‘
Study Schedule: — .
Test Beginning. o~ { O 153D hes Test Ending: -3 0 1560 lﬂfﬁ
TEST MATERIAL
' Dascription: Copper as CuSO, 5H,0, Argent Lot# 0195, 1.0 mg/mi stock prepared: ¥ »,,2.([ —m{
NAS Sample No.
Date of Collection:
Date of Receipt:
Temperature (deg CY:
Dissolved oxygen {mg/L).
pH:
Conductivity (umhos/cm):
Hardness (mg/L):
Adkalinity (mg/L):
Salinity (ppt):
Total chlorine {mgfl.):
Total ammonia-N {(mg/L):
DILUTION WATER , :
Description: _Yaguina Bay, OR Seawater
Date of Collection: { SaPat~F—G€r 2-20-0 ¢ Satinity (ppt)  30. O pH F-9
Treatments: *t% Aerated, filtered to 0.4 um, salinity adjusted with Milli-Q®. deionized water _
TEST ORGANISMS
Species: Mytilus galloprovincialis Date Received: ~ L= [S—0l
Source: Carlsbad Aquafarm, Carisbad, CA )
Acclimation Data: '
: 43«0" Date ITemp (deg.C)| DO (mg/l) pH Sal (ppt) Comments
Mw SO0 S TR 4 =4 P Heid outside in trays of
&S, WIA=OE S s ;‘f% A5 flowing seawater
M-&. AN - 2 "\a ZE &
9] - Fie % t- P b O oy 4
Wy 24 7l s 7.5 ETIS
9:"1 gﬁ* lal "'{‘ gf o) 4167 r 5
2-20-08 4.0 [0:0 £ 33¢5
Mean | lag- 5.7 -tot11d] -Sxe .0l 2368 IS
S.D. 2% .1 Ay L2 ort O 24 R0
{N) ) 4 3 A 3 Ao 3
Photoperiod during acclimation: Outdoor ambient conditions:

Error codes: 1) correction of handwriting error

2) written in wrong location; entry deleted ]

3) wrong date deleted, replaced with correct date

4) error found in measurement; measurement repeated

Page 1 of _4  Reviged 12-7-01



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CGIMG2
BIVALVE LARVAL TEST BASED ON EPA/G00/R-05/136

Test No. 999-2078 Client QC Test Investigator

SPAWNING AND GAMETE HANDLI .
Spawning: initial. /0 ( AQM}M Final: Oﬁ{‘sr\ﬁ Fertijization: /QYD A@
Number of organisms dsed: females: ‘ males: - "

Egg Dilution €1 mi difuted to 100 mi):
Count/mi of ditlufion: 1. f?f% 2.5 {z;; 3. Q Z Mean: 5 3
Dilution factor = DF {mean x 100/2500) = 1.1
FuRTHEL. PILUTED 10 Wil DILVTION A TES
TEST PROCEDURES AND CONDITIONS

Test concentrations (50% series recommended): 64, 32,16, 8,4, 2, 1 and 0 ug/L.
Test chamber: 30 ml glass vials Test volume: 10 mi Replicatesitreatment (4).
Organisms/ml (15-30): i49.% Test water changes: None  Aeration during test: None

Feeding: None jiod: 16L:8D ' Salinity. 30 +/- 2 ppt
Temperature: 20 +/- 1 €, oysterg( _6;_/ 1. ¢, musseis Beaker placement: Stratified randomization

RANDOMIZATION CHART

Al T 3
IR

ol &4 | 1l
ol 3 A é"{’

PREPARATION OF TEST SOLUTIONS

0 & led | 4 | [
td| o | 321/
A lzal & 1 |7
A8 6] 4|

Q.z;?v?o

This test uses a brine control : a salinity cantrol
If 2 brine control is used, follow SOP #6208 to prepare test sclutions
Date of brine preparation: : brine salinity {ppt)
Source of seawater: Yaquina Bay, Oregon Where:
VB=volume brine
(TS - SE) { - } VE=volume effluent
VB = Vg ———— =VYE ———— = VE{ ) SB=salinity of brine
(SB-TS) ( - ) SE=salinity of effluent

TS=target salinity
In making up either a brine control or a salinity control, use salinity-adjusted
deionizagd water in place of the effluent. '

‘” Test Cone.  jml of working stock #2 Dilution water
(Cu, ugiL) (2 ug/mL}) {mi/100mL}
2-11-0b 64 3.2 Broughtuptoa »
32 1.6 . final volume of
&% 16 0.5 700 mi with
8 0.4 dilution water.
4 0.2
2 0.1
1 0.05
0 0

1st working stock made by 1.99 (1.0 mL 400mL) dilution of concentrated 1 mgimi.
stock solution. Final concentration 10 ug/mL.

2nd working stock made (working stock #2) made by 20:80 (20 ml. ﬁOOmL} dilution
of 1st working stock. Final concentration 2 ug/md.,

Page 2 of _F Revised 12-7-01



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG/MG2
BIVALVE LARVAL TEST BASED ON EPA/B00/R-95/135

Test No. 998-2078 Client QC Test Investigator
WATER QUALITY DATA
Date: 2-2f-0f initials: ,Jf’ / i Date:o-23 "B _initials: Qﬁ
Conc. Temp. DO ~ Sal. * pH Temp. DO - Sal. Y pH
(ug/l ) (deg.C) | (mg/L) (ppt) (deg.C) | (mg/t) (ppt)
, 410k
7 ' ‘
64 (-l 30 1295 | 39 1 /5.6 [ F9 29,5 | O
32 (A %0 24 | 4 | 75.6 |34 [ a4s [ £.0
16 IS5 1 80 | 30.0 P N/ < 300 |£.0
8 i 1 g0 | o | T |56 [F49 300 | %0
4 [3-2-1 K1 136:0 | % (56 | T4 30,0 140
2 13 | V] 300 | Ty [5G |3 350 |70
1 15-% | ¥-0 | 300 4 155 %4 30.5 |£.,0
Control } #§-% | 80 [ 360 |3 175k | FY 300 (£
Brine cantro — — - --- - - o
WATER QUALITY: Mean sD N WATER BATH TEMPERATURE {°C):
Temperature (<C). 05 0, /e —
DO (mg/L); S0 0.) 7 Day0: [5.3  Day0: /5.2
Salinity (ppt): 29,9 03 /o Day 1: fiQ Day 1 (5.4
pH: ¢.0 o, 7 Il Day2: |5 Dayz (S %
LARVAL COUNT DATA
3 -t4-04 4L
Conc. Replicaﬁ} 1 Replicate 2 Replicate 3 Replicate 4
{ug/L } N A N A N A N A
64 | L~ | o L | & & | |
32 g AT % ' L | AL I e 1A
16 L |TI§X [ 5?% 18D L7 [
8 (A | 30 27 L F~ A & (AT FE
4 184 | [ Y 9 (5L 1 (A [k | (O
2 (53 1D /¢35 |13 I[85 [ & L 18& | I+~
3 [F£¥8 1T -F 53 9 (F¢ | [3 [t 9
Control EXAWEN Iﬁ?[ J{7 (& [3 {(1X (0
Brine control - . - - T — - -
zZeotime [ /¥5 [ [9% T /P9 1 [FF 1 [F& [ 209 ] !
Zero time: Mean __|9% S N _b CV=(sdimean)x100 4370

Remarks:

Page 3of _“T Revised 12-7-01



Carisbad

=il P.O. Box 2600 92018
4600 Carisbad Bivd.
Carisbad, CA 92008

760 438 2444

BiLL TO:

Northwestern Aguatic Sciences
P.0. Box 1437

Newpeort, Oregon 97365 -
Phone 541-265-7225

SHIP TO:

DATE | INVOIC...
113/2006 7627

Northwestern Aguatic Sciences
3814 Yaquina Bay Road
Newport, Oregon 97365
FedX 097240973

Fax 541-265-2799 UPS 849169
P.O. # TERMS SHIP DA... | SHIP ViIA F.0.5. AIRBILL #
et 30 2/44/2006 FEDX S.D. 854303881255
QUANTE... ITEM DESCRIPTION PRICE LBS.| AMOUNT
4 Bio Assay Mus | Mytilus Gallo Provincialis 125.00 . 4125.00
1 BOX CHARGE 10.00 10.00
THIS IS YOUR INVOICE Total $135.00

PALE 4 ofF 9




Bivalve Larval Survival and Development Tes{-Proportion Alive )

Start Date;  2/21/06 15:35 Test 1D: 999-2078 : Sample ID: -Ref Toxicant
End Date: 2/23/06 15:00 Lab ID; ORNAS-Northwestem Aquati Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: EPAW 95-EPA West Coast  Test Species: MG-Mytilus galloprovincialis
Commaents:

Conc-ugll. 1 2 3 4

D-Contrel  0.9793 1.0000 0.9793 0.9741
1 09585 0.9948 1.0000 0.9637

2 1.0000 09378 009845 1.0000

4 1.0000 09223 1.0000 09223

8 0.9948 1.0000 1.0000 1.0000

16 . 0.9430 0.9067 09585 09018

32 0.2124 01606 0.2332 0.1399

64 0.0052 00000 0.0000 0.0052

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ug/l.  Mean N-Mean Mean lin Max CV% N t-Stat  Critical MSD Resp Number
D-Control 09832 1.0000 1.4491 14081 15348  3.880 4 ' 13 772
1 09793 09960 14446 1.3658 1.5348 5.869 4 0.082 2480 0.1361 16 772
2 098068 09974 14585 13188 15348 7.006 4 -0.171 2480 0.1361 15 772
4 09611 09776 14115 12883 15348 10.084 4 (0.686 2480 0.1361 30 772
8 09087 1.0158 1.5258 14988 15348 1.181 4 -1.397 2480 0.1361 1 772
16 0.9275 09433 13019 12516 1.3658 4.230 4 2684 2480 0.1361 56 772
*32  0.1865 0.1897 04447 0.3833 0.5039 12652 4 18.307  2.480 0.1361 628 772
64 0.0026 0.0026 0.0540 0.0360 0.0720 38523 4 25427 2.480 0.1361 770 772
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97267 0.904 -0.1225 -0.39838
Bartletl's Test indicates equal variances (p = 0.04) 14,7559 18.4753
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TY MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 8 16 11.3137 0.05024 0.05099 1.25791 0.00602 64E-20 7,24
. Trimmed Spearman-Karber
Trim Level EC50 ,95% CL
0.0%

50% 24786 24235 25349
10.0% 24385 23.861 24.941

20.0% 23661 24456
Aute-0.3% 24,823/ 24260 25399

e

Response

1 10 100
Dose ug/l.

ToxCalc v5.0.23N
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Bivaive Larval Survival and Development TesProportion Normal)

Start Date:  2/21/06 15:35 TestiD: 999-2078 Sample 1D REF-Ref 1oxicant
End Date:  2/23/06 15:00 Lab1D: ORNAS-Northwestern Aquati Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: EPAW 95-EPA West Coast  Test Species: MG-Mytilus galloprovincialis
Comments. . : .
Conc-ugit. 1 2 3 4
O-Control 0.9171 098896 09119 0.9223
1 0.9223 0.9482 09637 0811
2  0.8482 08705 0.9430 0.9741
4 09534 08756 09430 038705
8 06321 07202 05907 0.6580
16 0.0000 0.0000 0.0000 0.0000
32  0.0000 0.0000 0.0000 0.0000
64 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Talled Number Total
Conc-ug/l.  Mean N-Mean Mean Min flax CV% N tStat Critical  MSD Resp’ Number
DControl . 0.9352  1.0000 1.3263 1.2695 1.4888 7.1868 4 50 772
1 009378 10028 13218 12787 13792 3561 4 0085 2360 01253 48 772
2 09330 00986 13207 1.2026 1.4081 6523 4 0107 2.3860 0.1253 51 772
4 09106 09737 12740 12026 13531 6165 4 0.986 2.360 0.1253 69 772
*8  0.6503 06953 009388 0.8766 1.0134¢ 6114 4 7208 2360 0.1253 270 772
16 0.0000 0.0000 00360 0.0360 0.0360 0000 4 772 772
49  (0.0000 0.0000 00360 0.0360 0.0360 0.000 4 772 772
64 0.0000 0.0000 0.0360 0.0360 0.0360 0.000 4 772 772
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates nomal distribution (p > 0.01) 0.96432 0.868 0.37393 -0.4801
Bartlelt's Test indicates equal variances (p = 0.80) 1.66366 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC  Chv TU #MSDu MSDp  MSB MSE  F-Prob of
Dunnett's Test 4 8 5.65685 007202 00765 0.11245 000564 72E-06 4,15
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% B8.9625 87452 9.1B51
5.0% 9.1995 8.9648 0.4404
10.0% 9.3364 0.0646 06163 1.0 L Prncienip
20.0% (9;318‘6‘;3 51654 10.0104 0.9
Auto-0.0% (8.9625) 8.7452 ©.1851 ;
R 0.8 4
0.7
o 0.6 4
2 05
] J
& 0.4
[+ .
® 0.3
0.2 A
0.1 -
0.0 ¢
-0.1 ey

ToxCale v5.0.23N
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Bivaive Larval Survival and Development Tes

Start Date: 2121106 15:35 TestiD: 999-2078 Sample 1D: -Kef Toxicant
End Date: 2/23/06 15:00 Lab ID:  ORNAS-Northwestern Aguati Sample Type: CUSO-Copper sulfate
Sampte Date: Protocol: EPAW 95-EPA West Coast  Test Species: - MG-Mytilus gailoprovincialis
Comments:
Conc-ug/lL. 1 2 3 4
D-Control  0.9171 0.9888 05119 09223
1 09223 0.9482 009637 0.9171
2 09482 08705 0.9430 09741
4 0.9534 08756 09430 0.8705
8 06321 07202 05907 0.6580
16 0.0000 0.0000 0.000C 0.0000
32 0.0000 0©.0000 00000 0.0000
64 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Taited Isotonic
Conc-ugll.  Mean N-Mean Mean Min Wiax CV% N t-Stat  Critical  MSD Mean  N-Mean
D-Control  0.9352 10000 1.3263 12695 14688 7.186 4 0.9365 1.0000
1T 09378 1.0028 1.3218 12787 1.3792 3561 4 0.085 2360 0.1253 0.9385 1.0000
2 059338 09986 1.3207 1.2026 14091 6.523 4 0.107 2380 0.1253 0.9339 0.9972
4 09106 09737 12740 12026 1.3531 6.165 4 0.986 2360 0.1253 0.9106 0.9723
'8 06503 06953 09388 0.8766 10134 6.114 4 7.288  2.360 0.1253 ° 0.6503 0.6943
16 0.0000 00000 0.0360 0.0360 0.0360 0.000 4 6.0000 0.0000
32 0.0000 0.0000 0.0360 00360 00360 0.000 4 C.0000  0.0000
64 00000 0.0000 0.0360 00360 00360 0000 . 4 0.0000  0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p=0.01) 0.96432 0.868 0.37393 -0.4801
Bartlet's Test indicates equal variances (p = 0.80) - 1.66366 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDuy  MSDp MSB MSE  F-Prob df
Bunnett's Test 4 8 5.65685 007202 007685 0.11245 0.00564 7.2E-06 4,15
Linear Interpolation (200 Resamples)
Point ug/l. SD 95% CL(Exp) Skew
IC05 4.321 0873 - 0575 4904 -1.9841
IC10 5.041 0294 3758 5664 -0.7162
IC15 5760 0272 4647 6468 -0.3794 o &
IC20 6480 0286 5577 7405 00091
Ic25 0.329 6322 8305 02521
IC40 9.087 . 0264 8213 0817 -0.1884
IC50 10.239 0220 9511 10.847 -0.1884
' @
2
2
o
&
40 60 89
Dose ugll
ToxCalo v5.0.23N
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Sample ID: REF-Ref Toxicant

Start Date: 2/21/06 15:35

Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilus galloprovincialis

Test 1D: 999-2078
Protocal; EPAW 95-EPA West Coast
Sample Type: CUSO-Copper sulfate

End Date: 2/23/06 15:00 Lab ID: ORNAS-Northwestern Aquatic Sciences

Initiat Final Total Number
Posi ID [Rep Group Density Density Counted Normal Notes
1 1 D-Control 193 189 193 177
2 2 D-Control 193 201 193 191
3 3 D-Control 193 189 193 176
4 4 2-Controt 193] . 188 193 178
54 1 1.000 193 185 193 178
<] 2 1.000 193 1921 193 183
7 3 1.000 193 199 193 186
8 4 1.000 103 186 193 177
9 1 2.000 183 193 193 183
1041 2 2.0600 193 181 183 188
11 3 2.000 193 190 193 182
12 ] 4 2.000 193 200 193 188
131 1 4.000 193 196 193 184
14 1 2 4.000 193 178 193 169
15| 3 4.000 193 194 193 182
16§ 4 4,000 193 178 193 168
17 1 8.000 193 192 193 122
181 2 8.000 193 211 193 139
191 3 8.000 193 201 193 114
201 4 8.000 193 205 193 127
29 1 16.000 193 182 193 0
21 2 16.000 193 175 193 0
231 3 16.000 193 185 193 0
24 4 16.000 193 174 193 0
251 1 32.000 193 41 193 0
261 2 32.000 193 31 193 0
271 3 32.000 193 45 193 4]
28 4 32.000 183 27 193 0
201 1 64.000 183 1 193 0
0] 2 64.0004 . 193 0 193 G
31 ] 3 64.000 193 0 193 0
32 4 64.000 193 1 193 0
Comments:
ToxCalc 5.0.23N
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Mytilus galloprovincialis 48-hr larval reference toxicant test - last 20

poinis
CV% = 16.8
17
15
» % +2 SD
3 o T\
o ] +1 8D
= ] .
é 9 . \ /@mﬁM\/\ / e . Mean
o v \ / -18D
71 . g 28D
5 - t : : ; : T - + . ' + : + . :
" H H H b b b H D 63 o H b o H DS o D 3]
,\\Q L %0 \Q ()J\Q Q)\Q Q}Q %\Q \Q 6\0 ‘g '\\Q '1}6 ,\\Q <:>\Q \Q b!\Q (Q\Q q_’\Q QQ
& g Qca\" ST TS o S T
Test Date
Dates Values iMean -1 8D -2 SD +1 5D +2 SD
0817105 11.5000 10.5725 8.7594 7.0263 12.3456 14.1187
08/18/05 13.3000 10.5725 8.7994 7.0263 12.3456 14.1187
09/15/05 9.9800 10,5725 8.7994 7.0263 12.3456 14,1187
10/18/05 10.9000 10.5725 8.7994 7.0263 12.3456 141187
10/18/G5 10.5000 10.5725 8.7994 7.0263 12.3456 14.1187
10/26/05 10.8000 10,5725 8.7994 7.0263 12.3456 14,1187
11/08/05 10.6000 10.6725 B8.7994 7.0263 12.3456 14,1187
14/09/05 8.0200 10.5725 8.7994 7.0263 12.3456 14.1187
11/10/05 10.7000 10.5725 8.7994 7.0263 12.3456 14.1187
1116105 10.7000 10.5725 8.7094 7.0263 12.3455 14,1187
11/18/05 11.0000 10,5725 8.7994 7.0263 12.3456 14,1187
12/01/05 10.9000 10.5725 8.7994 7.0263 12.3456 14.1187
12102105 8.9400 10,5725 8.7994 7.0263 12.34561 14.1187
1240705 10,5000 10.5725 8.7994 7.0263 - 12,3456 14,1187
12/15/06 5.8100 10.5725 8.7994 7.0263 12.3456 14.1187
12128105 14,8000 10.6725 8.7994 7.0283 12.3456 14.1187
01/04/06 10.2000 10.5725 8.7994 7.0263 12,3456 14,1187
01/05/08 10.8000 10,5725 8.7894 7.0263 12.3456 14.1187
01/06/06 10.2000 10.5725 8.79984 7.0263 12.3456 14,1187
Q1724106 11.3000 10,5725 8.7994 7.0263 12.3456 14,1187
L;lryuﬁ*’ .
5157
ToxCalc v.5.0.23N . 3/15/06
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Appendix E: Chemical Data Quality Review

E.1 Data Quality Assurance Review

A total of seven sediment samples and five surface water samples were collected on 26 January
2006. No field duplicate or field blank samples were collected. Sediment samples were submitted to
Columbia Analytical Services (CAS) for analysis of the following:

¢ Ammonia as Nitrogen (EPA Method 350.3M)

e Total Organic Carbon (PSEP)

e Total Solids (EPA Method 160.3M)

e Total Volatile Solids (PSEP)

e Total Sulfide (PSEP)

e Grain Size (PSEP)

e Total Metals (As, Cd, Cr, Cu, Pb, Ag, Zn - EPA Method 6020; Hg - EPA Method 7471A)
e Polychlorinated Biphenyls (EPA Method 8082)

e Semivolatile Organics (EPA Method 8270C)

o Porewater Tri-n-butyltin (Krone Method).

Surface water samples were submitted to CAS for analysis of the following:

e PAHSs (EPA Method 8270C SIM)
e BTEX (EPA Method 8260B).

The following criteria were evaluated in the data quality review process:

¢ Holding times

e Method blanks

e Surrogate recoveries

e Laboratory control sample and laboratory control sample duplicate (LCS) recoveries
e Matrix spike and matrix spike duplicate (MS/MSD) recoveries

e Laboratory duplicate/triplicate relative percent difference (RPD).

E.2 Sediment Analytical Data

Ammonia. All required holding times were met. No method blank contamination was detected. MS
and LCS recoveries were within laboratory control limits. Laboratory duplicate RPDs were
acceptable.

Total Organic Carbon. All required holding times were met. No method blank contamination was
detected. MS and LCS recoveries were within laboratory control limits. Laboratory duplicate and
triplicate RPDs were acceptable.

Level Il Ecological Risk Assessment Report, Astoria Area-Wide Petroleum Site E-1
:\projects\05proj\0592004.00_astoria area-wide prp group\09 - era report\appendix e - data quality.doc



Total Solids. All required holding times were met. Analysis of a method blank was not required per
the method. Laboratory duplicate RPDs were acceptable.

Total Volatile Solids. All required holding times were met. Analysis of a method blank was not
required per the method. Laboratory duplicate and triplicate RPDs were acceptable.

Total Sulfide. All required holding times were met. No method blank contamination was detected.
MS and LCS recoveries were within laboratory control limits. Laboratory duplicate and triplicate
RPDs were acceptable.

Total Metals. All required holding times were met. Low-level method blank contamination was
detected for chromium and reported as an estimated concentration that was less than the method
reporting limit (MRL) but greater than or equal to the method detection limit (MDL) (B). The method
blank concentration for chromium was well below the observed concentrations for all analyzed
sediment samples. MS and LCS recoveries were within laboratory control limits. Laboratory
duplicate RPDs were acceptable.

Polychlorinated Biphenyls (PCBs). All required holding times were met. No method blank
contamination was detected. Surrogate, LCS and MS/MSD recoveries were within laboratory
control limits. The reporting limit was elevated for several Aroclor PCBs in samples SD-100, SD-
101, and SD-102 since the chromatogram indicated the presence of non-target background
components. The matrix interference prevented adequate resolution of the target compounds at the
reporting limit. The results were flagged (Ui) to indicate the matrix interference (Appendix C). The
confirmation comparison criteria of 40% difference for Aroclor 1254 was exceeded in a few samples
(SD-100, SD-101, SD-102, SD-103). The lower of the two values was reported because of an
apparent interference on the alternate column that produced the higher value.

Semivolatile Organics. All required holding times were met. Low-level method blank
contamination was detected for bis(2-ethylhexyl)phthalate and reported as an estimated
concentration that is less than the MRL but greater than or equal to the MDL (J).

The control criteria for the 2,4,6-tribromophenol surrogate in sample SD-100 were not applicable.
The control criteria for the 2-fluorobiphenyl and 2,4,6-tribromophenol surrogates in samples SD-101
and SD-102 were not applicable. The analyses of the samples required a dilution (D), which
resulted in a surrogate concentration below the MRL. No further corrective action was appropriate.

The advisory criterion was exceeded for benzoic acid and chrysene in the LCS. Per CAS standard
operating procedure (SOP) for this method, these compounds were not included in the subset of
analytes used to control the analysis. The recovery information reported for these analytes was for
advisory purposes only, i.e. to provide additional detail related to the performance of each individual
compound. No further corrective action was required. The RPD for benzoic acid in the LCS was
outside control criteria. The analyte in question was not detected in the associated field samples.
Data quality was not significantly altered, and no further corrective action was appropriate. LCSD
recoveries were with laboratory control limits. MS/MSD recoveries were within laboratory control
limits.

Samples SD-100, SD-101, and SD-102 required dilutions due to the presence of elevated levels of
target analytes. The reporting limits were adjusted to reflect the dilutions.

Porewater Tri-n-butyltin. All samples were reanalyzed past the recommended holding time due to
a login error. The original analytical batch included analysis of bulk tri-n-butyltin in sediment but did

Level Il Ecological Risk Assessment Report, Astoria Area-Wide Petroleum Site E-2
:\projects\05proj\0592004.00_astoria area-wide prp group\09 - era report\appendix e - data quality.doc



not include analysis of tri-n-butyltin in porewater. The porewater analysis was performed as soon as
possible after receipt by the laboratory. Low-level method blank contamination was detected for tri-
n-butyltin and reported as an estimated concentration that is less than the MRL but greater than or
equal to the MDL (J).

The reporting limit was elevated in samples SD-100, SD-101, SD-102, and SD-103. The sample
extract was diluted (D) prior to analysis due to relatively high levels of non-target background
components. The extract was highly colored and viscous, which indicated the need to perform a
dilution prior to injection into the instrument. Cleanup of the extract was performed within the scope
of the method, but did not eliminate enough of the background components to prevent dilution.

Insufficient sample volume was received to perform MS/MSD, and LCS/LCSD was analyzed and
reported instead. Surrogate recoveries, LCS, and LCSD were within laboratory control limits.
Laboratory duplicate RPDs were acceptable.

E.3 Surface Water Analytical Data

PAHSs. All required holding times were met. Low-level method blank contamination was detected for
benzo(k)fluoranthene and reported as an estimated concentration that was less than the MRL but
greater than or equal to the MDL (J). The low-level method blank contamination did not impact the
results for the analyzed samples and did not require qualification of the analyses. Insufficient
sample volume was received to perform a MS/MSD. A LCS/LCSD was analyzed and reported in
lieu of the MS/MSD for the surface water samples. Surrogate, LCS, and LCSD recoveries were
within laboratory control limits.

BTEX. All required holding times were met. No method blank contamination was detected.
Surrogate and MS/MSD recoveries were within laboratory control limits. The advisory criterion was
exceeded for ethylbenzene in one LCS. Per CAS SOP for this method, this compound was not
included in the subset of analytes used to control the analysis. The recovery information provided
for this analyte was for advisory purposes only, i.e. to provide additional detail related to the
performance of each individual compound. No further corrective action was required.

E.4 Data Quality Conclusion

Based on our data QA review, all data are deemed acceptable for their intended use.
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