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Abstract

Chemical and biological testing of sediments from the Midwest Site in lower Budd Inlet
was performed in June 1998, to determine if this area should still be listed on the
Washington State Department of Ecology Contaminated Sediment Site List (CSSL).
Chemical screening (metals and organics) was also conducted near several other potential
sources to determine if further sediment investigation was warranted at these locations.
For comparison, a reference site in Totten Inlet was also sampled.

Concentrations of both metals and organics were low in most of the areas sampled in
Jower Budd Inlet. The majority of chemical contamination noted seems to be associated
with specific discharges. Four chemicals were present above the Sediment Management
Standards (SMS). Of the six individual violations of the SMS measured, only two were
above the Cleanup Screening Levels: bis(2-ethyl hexyl)phthalate near the Fiddlehead
Outfall and in East Bay at the mouth of Indian/Moxlie Creek. No immediate action is
recommended at these sites, however,activities with the potential to disturb sediments in
these areas should include prior sediment monitoring to evaluate the potential to transport
contaminated sediments. Tributyltin concentrations inside the West Bay Marina and near
the Fiddlehead Outfall exceeded the interim screening level recommended by the Puget
Sound Dredge Disposal Analysis (PSDDA)/SMS programs, which requires biological
testing to be performed.

Concerning the Midwest Site, no chemicals were measured above the SMS. Toxicity
evaluation using the amphipod and juvenile polychaete bioassays indicated that sediments
from the Midwest Site should not have adverse effects on biological communities. Based
on a preponderance of evidence,the Midwest Site should be re-scored by Ecology’s
Sediment Management Unit and be considered for removal from the CSSL.
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Introduction

Project Description

In 1988, the National Marine Fisheries Service (NMFS) under contract to the Army
Corps of Engineers (ACOE) conducted a sediment characterization study in lower Budd
Inlet (NOAA, 1988). The purpose of this study was to evaluate sediment quality in and
around the main navigation chanmel as part of a proposed widening/deepening project to
improve deep water access to the Port of Olympia terminal. Analyses included both
chemistry and a suite of bicassays. The results of this study indicated that sediments in
the proposed project area were unsuitable for open water disposal under the Puget Sound
Dredge Disposal (PSDDA) guidelines. The project was subsequently stopped.

Subsequent analysis of the bioassay hits obtained during the preliminary investigation
indicated that a portion of the turning basin should be included as a contaminated
sediment site (Midwest Site) on the Washington State Department of Ecology
Contaminated Sediment Site List (CSSL) (Ecology, 1996). Since the 1988
characterization study was designed to evaluate disposal options for dredge material,
bioassays were run on composite samples collected to a depth of 4’. " Due to the sampling
scheme employed it is unclear what the significance of these resuits is to the biologically
active zone (upper 0-10 cm). In addition, approximately 10 years have passed since the
earlier data were generated. '

To evaluate the current status of the Midwest Site, Russ McMillan of the Ecology
Southwest Regional Office (SWRO) requested that chemical and biological testing of
sediments be conducted. Chemical screening of sediments from several other suspected
problem areas in lower Budd Inlet was also requested. The Budd Inlet study area is
shown in Figure 1.

The Ecology Environmental Assessment Program (EAP), Watershed Ecology Section,
was contracted to conduct this survey. The primary objectives of the study were as
follows:

e Conduct chemical and biological testing of sediments from the Midwest Site located
in lower Budd Inlet to determine if the site should still be listed on the CSSL using
the criteria described in Ecology’s Sediment Management Standards (173-204 WAC).

e Perform chemical screening of sediments near potential sources in lower Budd Inlet
to determine if further investigation is warranted.

Results from this investigation will be used to evaluate the current status of the Midwest
Site listing. In addition, the chemical screening data will be used to evaluate the need for
further sediment characterization work at the other locations in Budd Inlet. The data
generated from this study will be entered into Ecology's Environmental Information
Management (EIM) database and SEDQUAL (sediments database) for future reference.
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Methods

Site Selection

Sediment samples were collected on June 9-10, 1998 from 14 locations (Table 1 and
Figure 2). Station locations were selected to provide spatial coverage of the Midwest
Site, screen for impacts from other potential sources, and evaluate current conditions at
known problem areas. For chemical screening sites, known and suspected problem areas
were identified based on information obtained from Ecology’s SWRO and Sediment
Management Unit (SMU).

Table 1. Sampling Locations for the Lower Budd Inlet Sediment Characterization

Study

Site Characterization

MW1-6

Midwest Portion of
Turning Basin

%S, TOC, GS, Metals (8),
Semiv., PCDs, Bioassay

Evaluate listing as a
contaminated sediment site

Site Screening

2 Hard1-2 Former Hardel %S, TOC, GS, Metals (8), Evaluate suspected
Plywood Mill Site Semiv., Phenolics contamination in sediments
Drains adjacent to historical drains
1 Fidol Fiddlehead Qutfall %8, TOC, GS, Metals (8), Evaluate current
Semiv., Butyltins, Phenolics, contaminant levels near
PCBs outfall ‘
2 WBI1-2 West Bay Marina %S, TOC, GS, Metals (8), Screen for impacts from
) Semiv., Butyltins boatyard runoff
1 PD1 Berth B Log %S, TOC, GS, Metals, Semiv., Evaluate current
Terminal Phenolics, PCBs contaminant levels adjacent
to port dock
1 M1 Indian/Moxlie Creek %S, TOC, GS, Metals (8, Screen for impacts from
Mouth Semiv, Phenolics, PCBs discharge to East Bay
1 Ref Reference- Totten %S, TOC, GS, Metals (8), Reference area for

Inlet

Semiv. Phenolics, Butyltins,
PCBs, Bipassay

comparison

% 8= Percent Solids; TOC= Total Organic Carbon; GS= Grain Size
Metals (8)= SMS metals (As, Cd, Cu, Cr, Hg, Ni, Pb, and Zn)
Semiv. = Semivolatile Organics
Phenolics= Low-level analysis
PCBs= Polychlorinated Biphenyls
Butyltins= Mono, di, and tri-butyltin
Bioassay = Amphipod, Larval Echinoderm, and Juvenile Polychaete

Station positions were located with the use of a differentially corrected Northstar 941XD
global positioning system in conjunction with depth readings. Station positions and
location descriptions are listed in Appendix A, Table Al.

Page 2
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Sample Collection

Where applicable, sampling methods followed Puget Sound Estuary Protocols (PSEP)
and requirements of Ecology's Sediment Management Standards (SMS) (PSEP, 1996;
Ecology, 1995a,b).

Each sample, at a minimum, consisted of a composite of two individual grabs. For
each grab, the top 10-cm layer (biologically active zone - Ecology, 1995b) was retained
for analysis. In most instances, samples were collected from Ecology's 20" skiff using
a 0.1 m" stainless steel van Veen grab. A grab was considered acceptable if it was not
over-filled with sediment, overlying water was present and not excessively turbid, the
sediment surface was relatively flat, and the desired depth of penetration had been
achieved. At sites where it was not possible to navigate the vessel (IM-1), samples
were obtained at low tide by hand using stainless steel spoons. A field log was
maintained throughout the sampling. Descriptions of each sample are listed in
Appendix A, Table A2.

Processing of samples in the field consisted of first siphoning off overlying water in the
grab. The top 10-cm of sediment, not in contact with the sidewalls of the grab, was then
removed with stainless steel scoops, placed in a stainless steel bucket, and homogenized
by stirring. '

Sub-samples of the homogenized sediment were placed in glass jars (Teflon lid liners)
cleaned to EPA QA/QC specifications (EPA, 1990), or Whirl-Pak bags for grain size.
Separate 4-oz jars were used for semivolatile organics, phenolics, metals, butyltins,
PCBs, and excess sample; 2-0z jars were used for TOC. For the bioassays, Y2 gallon
jars were used for the amphipod and juvenile polychaete samples, while aliquots for
echinoderm testing were placed in 8-0z jars.

Al utensils used to manipulate the samples (stainless steel scoops and buckets) were pre-
cleaned by washing with Liquinox® detergent, followed by sequential rinses with tap
water, dilute (10%) nitric acid, deionized water, and pesticide-grade acetone. The
equipment was then air-dried and wrapped in aluminum foil. The same procedure was
used to pre-clean the grab before going into the field. Between stations cleaning of the
grab consisted of thoroughly brushing with on-site water. If oil or visible contamination
was encountered the grab was cleaned between samples with a Liquinox® detergent
wash followed by a rinse with onsite water,

All samples were wrapped in plastic bags and placed on ice in coolers immediately after
collection. All samples were transported to the Ecology Manchester Environmental
Laboratory (MEL) within 48 hours of collection. Chain-of-custody was maintained
throughout the sampling.
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Analysis and Data Quality

MEL, or a certified contract laboratory selected by MEL, conducted all chemical and
biological analyses for the project. A summary of the analytical methods and
laboratories used for this project are shown in Table 2.-

Table2: Analytical Methods and Laboratories Used for the Budd Inlet Sediment
" Characterization Study

Percent Solids Gravimetric (160.3) PSEP, 1996 MEL
Total Organic Carbon Combustion/CO2 PSEP, 1996 MEL
Measurement @
70°C and 104°C
(9060}
Grain Size Sieve and Pipet PSEP, 1996 Rosa
Environmental

Arsenic GFAA (206.2) PSEP, 1996 MEL
Cadmium, Copper, ICP (200.7) PSEP, 1996 MEL
Chromium, Nickel, Lead,

and Zinc

CVAA

245.5

Mercury

Semivolatiles
Butyltins GC/MS-SIM PSEP, 1996 MEL
GC/ECD (8080) PSEP, 1996 MEL
GC/MS-SIM (8270) EPA, 1995

"10-Day Mortality _ PSEP, 1996 Parametrix, Inc.

(Ampelisca abditaj

Larval Echinoderm 96-hour Effective PSEP, 1996 Parametix, Inc.
(Dendraster excentricus) Mortality

Juvenile Polychaete 20-Day Mortality PSEP, 1996 Parametrix, Inc.
(Neanthes and Growth Rate

arenaceodentata)

Quality of the data generated was assessed by analysis of the following samples and
quality control checks: field and Jaboratory duplicates, matrix spikes, internal standards,
surrogate spikes, method blanks, and laboratory control samples. Staff at MEL
performed a detailed quality assurance review of the data package produced. Quality
control limits recommended by PSEP were considered in this evaluation. Copies of the
case narratives for these reviews are included in Appendix B, which includes a detailed
discussion of data quality.
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Overall precision (sampling + laboratory analysis) of the data set was evaluated by
calculating the relative percent difference (range in concentrations/mean concentration
expressed in percent) between detected values in blind field duplicates (a single sample
homogenized and split in the field). These data indicate that overall precision of the data
set was good, variability being < 5 % for conventionals, <10% for metals, and <20%
in most instances for organics. Tributyltin results were somewhat more variable having
a RPD of 38%. :

In general, no major analytical problems were encountered in the physical and chemical
analysis of samples for the project, with the exceptions noted below. Consequently, the
data generated are considered acceptable for use as reported with the qualifiers listed in
the data tables.

Benzoic acid results were rejected due to a poor response on the initial and continuing
calibration curve. Several organic compounds (phenol, 4-methyl phenol, tri-butyltin,
and di-butyltin) were qualified as estimates, because matrix spike recoveries could not be
calculated due to high native sample concentrations which masked the spikes. Mono-
butyltins were qualified as estimates due to blank contamination. Detection limits were
higher than expected for several samples because of a low solids content. This resulted
in detection limits for buty! benzyl phthalate, 2-methylphenol, 1,2-dichlorophenol, and
2,4-dimethylphenol being higher then the associated Sediment Quality Standard (SQS) in
several instances. Unless otherwise noted, all concentrations in this document are
reported on a dry weight basis. Copies of the laboratory sample reports are included in
Appendix C. :

Toxicity of sediments from the Midwest Site were evaluated with the use of two acute
(amphipod and larval echinoderm) and one chronic bioassay (juvenile polychaete).
Results from the amphipod test met all performance standards.

For the larval echinoderm test, effective mortality of the reference sediment (NN, =
50%) exceeded the allowable interim performance standard of <35% (Fox and Littleton,
1994). Consequently, use of the reference sediment was rejected. In addition, although
acceptable performance was observed in the seawater control, both the test and reference
sediment displayed similar mortality. Based on these results and the fact that acceptable
performance of the reference sediment was seen in the other two bioassays, the larval
echinoderm results were not used in evaluating the toxicity of the test sediments {rom the
Midwest Site.

In the juvenile polychaete test, the mean control growth rate (0.51mg/day) fell below the’
performance standard of 0.72mg/day. Per interim guidelines adopted-in 1995, growth
rates in the negative control do not invalidate the test until they fall below 0.38mg/day
(Littleton and Kendall, 1996). The growth rates observed in the juvenile polychaete test
are not expected to significantly impact performance of the test. A copy of the bioassay
testing report is also included in Appendix C.
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Results

Contaminant Distribution

Visually, subtidal sediments from the turning basin (Midwest Site) were fairly
homogenous, black-to-gray fine silt which had a strong hydrogen sulfide odor. In
contrast, sediments from most of the intertidal areas were brown-to-black sandy silty
which contained shell and wood fragments. A strong hydrogen sulfide odor was noted in
most of the intertidal samples.

The results of physical and chemical analyses of sediments from Budd Inlet are
summarized in Appendix D, Table D1. Percent solids ranged from 23% at MW-5
located in the turning basin, to 61% at IM-1 near the outlet of Indian/Moxlie Creek in
East Bay. Total organic carbon (TOC) concentrations were somewhat variable, ranging
from 1.8% to 7.6%. The mean TOC content was 4.2%. The highest TOC
concentration was measured near the north end drain (Hard-1) at the former Hardel
plywood site. Relatively high TOC values were also present inside the West Bay Marina
(6.2 and 6.3%). ‘

Grain size distributions are displayed in Figure 3. These data indicated that the majority
of samples collected were >80% fines (i.e., silt and clay size particles). Exceptions
were seen at stations Hard-1, Fido-1, and IM-1, which were primarily sandy.

Metal analyses included all eight metals listed in Ecology’s SMS (Ecology, 1995a).
Metal concentrations at all stations in Budd Inlet were quite low and similar to
concentrations measured at the reference site.

As was the case for metals, concentrations of most organic compounds, were low in
sediments from the areas sampled in Budd Inlet. The distribution of low molecular
weight polynuclear aromatic hydrocarbons (LPAH) and high molecular weight PAH
(HPAH) is displayed in Figure 4. These data are shown on an organic carbon
normalized basis to reduce the variability associated with differences in TOC content of
the samples. Only two sites had appreciable concentrations of HPAH. These stations
were located near the Fiddlehead Outfall (HPAH= 410mg/kg, OC) and in East Bay at
the outlet of Indian/Moxlie Creek (HPAH= 670 mg/kg, OC). At all sites, the sum of
HPAH exceeded the sum of LPAH. This enrichment of HPAH relative to LPAH is
commonly observed in environmental samples since weathering processes — such as
gvaporation, photochemical oxidation, dissolution, and microbial degradation - can
preferentially remove PAHs with molecular weights less than that of fluoranthene
(Merrill and Wade, 1985). The distribution of PAHs observed indicates that the
sediments sampled have undergone some weathering, which implies that historical PAH
sources are primarily responsible for the PAH contamination observed.
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Other than PAHs, concentrations of all target semivolatile organics were generally below
1 mg/kg. A summary of semivolatile compounds (other than PAHs) exceeding 1 mg/kg
are shown in Table 3.

Table 3. Summary of Semivolatile Organics, Other than PAHs, Exceeding
1 mg/kg in Budd Inlet Sediments (mg/kg, dry weight)

Coprostanol (n= 15) 100
Di-n-butyl phthalate (n= 15) 210u 3200 MW-6
Bis(2EH) phthalate (n= 8) 470j 6700 Fido-1

ue Not detected at detection limit shown
j= Estimated concentration.

Peak concentrations of two of the three compounds (coprostanol and bis(2-ethyl
hexyl)phthalate) were present near the Fiddlehead Outfall. Coprostanol is produced in
the intestine of mammals by the microbial reduction of cholesterol which is the main
sterol in the tissue of vertebrates (Verschueren, 1983). Historically, the Fiddiehead
Outfall was used as a sewage bypass for the LOTT treatment plant during high flow
events. In 1997, construction was completed to practically eliminate sewage bypass
events. Stormwater is still discharged through the outfall.

Based on the potential for sources, butyltin levels were only measured at two locations
(West Bay Marina and near the Fiddlehead QOutfall) in Budd Inlet. The results of butyltin
analysis are shown below in Table 4.

Table 4. Results of Butyltin Analysis of Sediments from Lower Budd Inlet (ug/kg, dry)

Monobutyltin Chloride 220§ 510j 850i 55j
Dibutyltin Chloride 96j 490j 9205 3.9
Tributyltin Chloride 2804 15005 1200j 5.1j
Tetrabutyltin Chloride R ‘ 12 8i R

j= Estimated concentration
R= No analytical results {(see quality assurance section)

The highest butyltin levels were present inside the West Bay Marina. Mean
concentrations of mono-, di-, and tri-butyltin chloride inside the marina were as follows:
monobutyltin chloride= 680 ug/kg, dibutyltin chloride= 710 ug/kg, and tributyltin
chloride= 1.400 ug/kg. Compared to concentrations at the reference station, tributyltin
levels inside the West Bay Marina were elevated by over two orders of magnitude.

Mono- and di-butyltin are released into the environment through multiple sources. Most
of the time, their occurrence is related to degradation pathways of TBT. However, there
is increasing evidence that MBT and DBT may be released directly into the environment
via discharge pipes and sewage treatment discharges (Quevauviller et al., 1991). It is
thought that the butyltins leach to the water in pipes (such as PVC) and are later
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discharged to the environment. In addition MBT and DBT are used as a catalyst in the
manufacture of polyurethane foams (EPA, 1996).

Bioassay Results

Toxicity testing results for Midwest Site sediments using the amphipod (Ampelisca
abdita) and juvenile polychaete (Neanthes arenaceodentata) are summarized in Table 5.
As previously mentioned, larval echinoderm data were not used in evaluating sediment
toxicity at the site, because effective mortality of the reference sediment (N=N,= 50%)
exceeded allowable performance standards (35%) for this test (see Quality Assurance
section).

Table 5. Summary of Bioassay Results for Amphiped and Juvenile Polychaete
Testing of Budd Inlet Sediments

Station MW-1 MW-2 MW-3 MW-4 MW-5 MW-6|Reference | Negative
Sample No. 24- 8080 8081 8082 8083 8085 8086 8087 | Control

Mortality Untransformed (%) 27 29 15 22 20 25 18 8
Mortality Arc Sine SQRT 0.54 0.57 039 047 046 0.52 0.42 0.25
Transformed (%)

p-Value Compared to Reference 0.0924 0.0558 0.3435 0.3151 0.3389 0.1401 N/A 0.0562

Mortability (%) 0 0 0 T o

Mean Growth Rate {mg ind/day) 0.53 0.68 072 067 049 049 0.47 0.51

p-Value Compared to Reference 0.211 0.031% 0.074 0.016% 0.417 0.402 N/A 0.308

N/A = All reference and test sediments normalized to control response
p-value= p<0.05 using 1-tail test
== Higher growth rate observed in test than reference

No acute (amphipod) or chronic (juvenile polychaete) toxicity was observed in sediments
from the Midwest Site. Based on the bioassay results, sediments from the site should not
have adverse impacts on biological communities.
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Discussion

Comparison with Sediment Standards and Other
Data on Budd Inlet

In 1991, Ecology adopted the Sediment Management Standards (SMS), WAC 173-204
(Ecology, 1995a). The standards include chemical concentrations criteria, biological
effects criteria, and human health criteria which are used to identify sediments that have
no adverse affect on biological resources and pose no significant risks to human health.
The Sediment Quality standards (SQS) represent the level below which no adverse
effects would be observed in benthic communities. The standards also establish Cleanup
Screening Levels (CSL) which represent the upper limit of allowable minor adverse
effects on biological resources. Contaminant concentrations above the CSL are a high
priority for remediation activities. Chemical concentrations in Budd Inlet sediments are
compared to the SMS in Table 6.

Midwest Site Cluster Analysis

To determine if a station cluster of potential concern exists at a site, a minimum of three
sediment stations are selected that 1) are spatially and chemically similar, and 2) have the
highest concentration of each chemical or the highest degree of biological effects. The
average concentration for the contaminant or biological effect at the three stations is then
determined. If the average contaminant concentration or biological effect for any three
stations identified exceeds the applicable CSL., then the station cluster is defined as a
station cluster of potential concern (Ecology, 1995a). Sediment clusters of potential
concern are scored by Ecology’s Sediment Management Unit (SMU) to determine if
they should be included on the CSSL..

In the present study, no chemicals were detected above the SMS in bottom sediments
from the Midwest Site. The original basis for listing the Midwest Site on the CSSL was
toxicity in the larval echinoderm test (McMillan, 1992). Unfortunately, we were not
able to make direct comparisons with this earlier work using larval echinoderm test
results from the present study (see Quality Assurance section). However, based on the
results from the other two bioassays performed in the study (amphipod and juvenile
polychaete), it seems unlikely that these sediments pose a significant hazard to biological
communities.

Using procedures outlined in the SMS, data from the present study indicate that
sediments from the Midwest Site would be classified as a "sediment station cluster of low
concern”. This classification indicates that the Midwest Site should be re-scored and
considered for removal from the CSSL.
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Table 6 (cont): Comparison of Analytical Results to Ecology Sediment Management Standards

and Other Applicable Screening Levels.

FEstimated concentration
uj=Estimated detection limit
u=Not detected at detection limit shown

Bold values exceeded SMS= Q8- Sediment Quality Standards; CSL- Cleanup Screening Level

Underlined values= Detection limits exceeded associated SQS
#= Recommended PSDDA and 8M3 Screening Levei that triggers biological testing (repoﬂed as TBT ien)

Location Hardel Plywood Fiddlehead  [Port Dock West Bay Marina  {Indian Moxlie  [Reference
Station Hard] Hard2 Fidol PD-1 WB-1 WB-2 -1 Station SMS
Sample No. 24~ 8088 8050 8091 8092 8093 8005 8096 8087 8Q8 CSL
Conventionals (%)
TOC @ 70°C 7.6 33 4.1 43 6.2 63 1.8 2.5 - -
Metals (mg/kg,dry) ,
Arsenic 9.2 88 5.2 7.8 i0 10 5 82 57 93
Cadmium 0.86 22 1.5 1.7 2.5 2.1 0.5 u 0.65 5.1 6.7
Chromium 34 33 31 34 34 32 30 42 260 270
Copper g1 62 89 75 170 130 25 46 390 3920
Lead 63 33 72 17 24 26 37 14 450 530
Mercury 0.19° 0.26 0.24 0.2 0.25 0.27 0.067 0.11 0.41 0.59
Zine 120 130 260 100 130 110 88 77 410 960
Organics (mg/kg, organic carbon)
Acenaphthene ©55 § 11 1 21 j| 05 ;062 ] 4.2 37 ul 16 57
Acenaphthyiene 634 j 031 i} 2.7 072 1077 8 079 2.2 j 03 66 65
Naphthalene 2.5 2.5 0 j 12 i 1.0 1.7 22 j 092 i 99 170
Fluorene 07 1.2 2.1 26 31077 § 074 ] 6.1 015 i 23 79
Anthracene 0.86 2.5 9.5 4.5 24 22 16 044 220 1200
Phenanthrene 3.8 7.3 13 9.3 3.9 38 110 5 100 489
Sum LPAH 8.8 ] 15 ) 29 ] 21 94 10 140 i 33 j 1 370 780
Fleoranthene 53 14 130 22 13 12 180 32 160 1200
Benzo(a)anthracene 0.58 u 58 27 12 33 4.6 44 37 u 116 27
Chrysene 2.0 6.9 54 13 9.5 &89 &7 1.7 110 460
Pyrene 5.1 15 160 28 16 19 140 28 3| 1000 1460
Benzofiuoranthenes 2.8 12 51 20 i3 13 89 49 j 230 450
Benzo(a)pyrene 1.2 6.2 i5 7.4 4.5 4.4 43 1.0 99 210
Dibenzo(a,h)anthracene 1.2 2.4 34 u 6 2.1 2.2 12 72 u 12 33
Indeno(1,2,3-cd)pyrene 1.7 } 4.9 11 8.1 38 38 j 32 72 34 88
Benzo{g,h,D)perylene 1.2 3.8 8.8 4.4 2.7 2.9 26 34 31 78
Sum HPAH 21 71 410 120 7t 71§ 670 24 ) 960 5300
2-Methylnaphthalene  0.95 - 0.98 0.9 ] 074 ;| 05 j 059 j 1.4 j 036 38 64
Dibenzofuran 0.99 075 j . 20 |06y j 083 33 029 j 15 58
1,2-Dichlorobenzens 033 § 078 u 1.7 u 30 u»| 08 u 08 u 2.9 u 37 1n 23 23
1,4-Dichlorobenzene 058 v 078 u 1.2 30 u}.08 u 03F u 2.8 ] 37 1 310 9.0
Dimethyl phthalate 058 v 078 u 5.6 3 u| 0.87 2.5 1.0 i 37 u 53 53
Di-n-butyl phthalate 13 24 uj 16 uj 70 1.9 w 33 uyj 33 U 24 u{ 220 1700
Di-n-octyl phthalate 1.2 14 j 6.1 6.0 u 16 u 16 u 9.4 T2 u 58 4500
Butylbenzyl phthalate  0.74 j 14 j 85 j 30 ul| 42 w12 u 14 18 u 49 64
Bis(ZEH)phthalate 6.4 25 160 0w 55 w 57 u 83 40 w47 78
Organics (ug/kg, dry) .
Phenol 60wy 41w 39 uj 52 wi| 150 w120 nj 27 uj 13 uil 420 1260
2-Methylphenol 14 4.5 1.8 78 uf 51 w 351 w 2.0 i 49  u 63 63
4-Methylphenol 250 120 110 65 120 140 22 11 u| 670 &70
2,4-Dimethylphenot 82 4.8 4.2 78 n 51 & 51 n 2.4 u 4.0 29 29
" Pentachlorophenol 87 j 86 95 i 110 j 136§ 260 uj 57 i 69 360 590
Polychlorinated Biphenyls (mg/ke, organic carbon)
Total PCBs 38 42 u - - 3.4 u 53 u 12 65
Tributyltm (ugTB”.{‘Ikg)
Tributyltin - 250 - 1300 § 1100 j - 45 T3¥ .
~= Not analyzed
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Site Screening

As was the case for the Midwest Site, few chemicals were present above the SMS at sites
which were subjected to chemical screening. A summary of chemicals exceeding the
SMS is presented in Table 7.

Table 7. Summary of Compounds Exceeding Sediment Management Standards at
Budd Inlet Screening Sites

Fido-1 Butylbenzyl Phthalate 8.5 mg/kg, OC | SQS (4.9 mg/kg, OC) 1.7
| Bis(2EH) Phthalate 160 mg/kg, OC | CSL (78 mg/kg, OC) 2.1

IM-1 Phenanthrene 110 mg/kg, OC | SQS (100 mg/kg, OC) 1.1
Fluoranthene 190 mg/kg, OC | SQS (160 mg/kg, OC) 1.2
Butylbenzyl Phthalate 14 mg/kg, OC | SQS (4.9 mg/kg, OC) 2.6

Bis(2EH) Phthalate 83 mg/kg, OC CSL (78 mg/kg, OC) 1.1

SQS= Sediment Quality Standard- Marine Criteria
CSL.= Cleanup Screening Level

Phthalate results from the present study at Fido-1 (near the Fiddlehead Outfall), while
slightly lower for bis(2-ethyl hexyl)phthalate, are consistent with data collected in 1996
by the LOTT partnership at this location. Butylbenzyl phthalate and bis(2EH)phthalate
concentrations during the LOTT sampling were 3.3 and 330 mg/kg OC, respectively.
Four compounds (two PAHs and two phthalates) were also above the SMS in East Bay
sediments near the mouth of Indian/Moxlie Creek. Of the four compounds, bis(2-ethyl
hexyl) phthalate was the only compound which exceeded the CSL.

To put the results from the present investigation into perspective, selected data from
other sediment investigations in Budd Inlet are summarized in Table 8.

Table 8. Concentrations of Selected Chemicals in Lower Budd Inlet Bottom
Sediments from Three Surveys (Metals= mg/kg; Organics= ug/kg)

TOC (%) 4.3 (1.8-7.6) 1.4 (0.09-3.8) 3.1 (0.98-9.3)
Copper 77 (25-170) 25 (0.05u-100) 69 (19-130)
Mercury 0.19 (0.067-0.27) 0.11 (0.016u-0.37) 0.16 (0.08-0.3)
Zinc 110 (77-260) 59 (35-130) 97 (50-210)
4-Methylphenol 110 (11u-250) 45 (1.0-560) 810u (19u-16000)
Bis(2ZEH) Phthalate 860 (100uj-6700j) 87 (13-490) 1700 (30-31000)
Butyl Benzyl Phthalate 310 (275-750u) 21 (0.3-200) 35j (19u-290)
Benzoic Acid 610 (320-940) 3.7 (0.1u-31) 200u (150u-310)

Values shown are mean (range) of all values
u= Not detected at detection limit shown
j= Estimated concentration
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References - Listed in SEDQUAL
OlyHarFC (NOAA, 1988 )=Olympia Harbor Planning- Full Characterization
Study
LOTT 96 (LOTT, 1996)=NPDES Sediment Monitoring Report

All three surveys appear to confirm the fact that concentrations of the contaminants
shown are relatively low in sediments from the lower Budd Inlet study area. Most of the
problems detected appear to be associated with specific sources.

The toxicity and bioaccumulation of tributyltin (TBT) is a complex process that is
affected by a number of factors, including organic carbon levels in sediment and water,
pH, salinity, clay content, and the presence of inorganic constituents such as iron oxides
(EPA, 1996). Due to its complex behavior in the aquatic environment, no sediment
quality criteria have been adopted for TBT in marine sediments. In 1988, the PSDDA
agencies developed an interim screening level (SL) for use in the PSDDA program,
based on best available knowledge of the chemical and its properties (Michelsen et al,
1996). The interim screen level was set at 30 ug/kg (as Sn). This corresponds to a
concentration of 73 ug/kg (reported as TBT-ion). Exceedence of the interim SL requires
biological testing to be performed. All sites sampled in Budd Inlet exceeded the interim
SL, with concentrations ranging from 250 to 1,300 ugTBT/kg with a mean of 830
ugTBT/kg. At the reference site TBT levels were 4.5 ug/kg. The data collected
indicates that sediments near the Fiddlehead Outfall and the West Bay Marina should
undergo biological toxicity testing. For perspective, TBT concentrations at 13 Lower
Budd Inlet locations sampled by the Thurston County Health Department in 1991, ranged
from 6 to 170 ugTBT/kg with a mean of 44 ugTBT/kg (TCHD, 1991).

In 1996, an interagency work group was formed to review the available information on
TBT, with the goal of developing a site-specific cleanup level for Hylebos Waterway in
Tacoma and Harbor Island in Elliott Bay in support of sediment cleanup activities. The
cleanup level determined for Hylebos Waterway is based on a interstitial water
concentration of 0.7ug TBT/L, which is believed to be protective of many organisms
from most acute effects from TBT (EPA, 1996). Applying EPA’s equilibrium
partitioning approach to this interstitial water level yields a bulk sediment cleanup
concentration of 17500 ugTBT(ion)/kg, OC. :

Converted to comparable units (ugTBT/kg, OC) TBT levels measured in Budd Inlet
sediments ranged from 180 to 21,000 ugTBT/kg, OC. Sediment from the West Bay
Marina at station WB-1 (21 mgTBT/kg, OC) was the only location exceeding the
Hylebos Waterway specific cleanup level. The Hylebos Waterway criteria is only being
provided here for informational purposes. Sediments outside Hylebos Waterway should
be evaluated using the PSDDA/SMS interim screening level of 73 ugTBT/kg. The use
of interstitial water concentrations for evaluating TBT contamination is under
consideration for adoption in both the PSDDA and SMS programs. However, this
change has not been implemented in either program. '

Lower Budd Inlet Sediment Characterization Study Page 13



Conclusions

Cconcentrations of both metals and organics were low in samples analyzed from lower
Budd Inlet. Most of the chemical contamination problems seem to be associated with
specific discharges. Four chemicals were present above the SMS. Of the six individual
violations of the SMS only two were above Cleanup Screening Levels. These were:
bis(2-ethyl hexyl)phthalate 1) near the Fiddlehead Outfall, and 2) in East Bay near the
mouth of Indian/Moxlie Creek. Tributyltin concentrations inside the West Bay Marina
and near the Fiddlehead exceeded the PSDDA/SMS interim screening level of
73ugTBT/kg which requires biological testing to be performed.

For the Midwest Site, no chemicals were measured above the SMS. Toxicity evaluation
using the amphipod and juvenile polychaete bioassays indicated that sediments from the
Midwest Site should not have adverse effects on benthic communities. Based on a
preponderance of evidence, it is recommended that the Midwest Site be re-scored by the
Sediment Management Unit and be considered for removal from the Contaminated
Sediment Site List.

Page 14 Lower Budd Inlet Sediment Characterization Study



Recommendations

Based on the resulis of this study the following recommendations are made:

» Biological and chemical testing of sediments from the Midwest Site indicates that this
site should be re-scored by Ecology’s Sediment Management Unit and be considered
for de-listing from the Contaminated Sediments Site List.

e Chemicals exceeding the Sediment Management Standards in Budd Inlet are
summarized in Table 9. Given the lack of widespread contamination in the study
area, no immediate action is recommended. However, any activities with the
potential to disturb sediments in these areas should include prior sediment monitoring
for the chemicals listed. The purpose of this monitoring would be to evaluate the
need for 1) transporting contaminated sediments to adjacent areas, and 2) determining
appropriate disposal options for the material if dredging is being considered.

Table 9. Summary of Chemicals Exceeding the SMS in Budd Inlet Sediments

iddlehead Outfall Fido-1 _ Butylbenzyl SQS/ 1.7

Phthalate CSL /2.1
Bis(ZEH) Phthalate
Indian/Moxlie Cr. @ IM-1 Phenanthrene - SQS /1.1
Mouth Fluoranthene ' SQS/1.2
Butylbenzy! SQS /2.6
Phthalate CSL/1.1
Bis(2EH) Phthalate

SQS= Sedimemnt Quality Standard- Marine Criteria
CSL.= Cleanup Screening Level

e Tributyltin concentrations in bulk sediment from both stations inside the West Bay
Marina exceeded the PSDDA/SMS interim screening level of 73 ugTBT/kg.
Biological testing is required when the interim screening level is exceeded.
Determination of interstitial water TBT levels may be more appropriate and is under
consideration by the PSDDA/SMS programs as an alternative to biological testing.
However, this alternative has not been implemented.
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Appendix A

Sampling Site Descriptions
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Table A2: Budd Inlet Sediment Project- Sample Log.

Grab Sediment
Station No. |Depth(ft}} Date | Time |Penetration (cm)jSampie Description
MW-1 ] 39 6/9/98 | 934 17 Black to gray silty sand, some H2S odor,
' burrowing shrimp present
2 38 6/9/98 | 955 17 - |Black to gray silty sand, some H2S odor,
burrowing shrimp present
MW-2 ] 13 6/9/98 | 1025 17 Black to gray silty sand, H2S odor,
‘ midshipmen in sample
2 13 6/9/98 | 1040 17 Black to gray silty sand, H2S odor,
1o critters in sample
MW-3 1 36 6/9/98 § 1100 17 Light brown to black silt w/some sand,
' H2S odor
2 35 6/9/98 | 1112 17 Light brown to black silt w/some sand,
H2S odor
MW-4 1 30 6/9/98 | 1134 17 Brown to black sand w/some silt, H2S odor,
. no critters in sample
2 29 6/9/98 | 1156 17 Brown to black sand w/some silt, H2S odor,
no critters in sample
MW-5 1 28 6/9/98 | 1256 17 Black to brown silt w/some sand, H2S odor,
more watery sample then other sites
2 28 6/9/98 | 1308 17 Black to brown silt w/some sand, H2S odor,
white precp. On sed. Surface, watery
MW-6 1 32 6/9/98 | 1336 17 Black to brown silt w/some sand,
strong H28 odor
2 32 6/9/98 | 1349 17 Black to brown silt, H2S odor,
Nerid worm in sample
REF-1 1 38 6/9/98 | 1530 17 Grayish silt w/worms and seawhip, no H28
2 40 6/9/98 | 1545 17 Grayish sili w/worms and seawhip, no H2S
Hard-1 1 6 6/10/98 | 900 11 Black to brown sandy silt w/shell fragments,
and wood debris
Hard-2 ] 8 6/10/98 | 915 17 Light gray to brown silty, w/some sand, Slight
‘ H28 odor and shell fragments
Fido-1 1 9 6/10/98 | 955 13 Black sandy w/some silt w/shell and gravel
debris, strong H2S odor
PD-1 | 43 6/9/98 | 1430 17 Black fine silt w/H2S odor

Recorder: Dale Norton




Table A2: Budd Inlet Sediment Project- Sample Log.

Grab Sediment
Station No. |Depth(ft)] Date Time |Penetration (cm)]Sample Description
WB-1 1 7 6/10/98 1030 16 Brown gray to black silt, wood debris,
H2S odor w/paint chips on sed surface
WB-2 i 8 6/10/98 1100 15 Brown to black silt w/shell fragments,
paint chips and wood debris, H2S odor
IM-1 1 Intertidal | 6/10/98 | - 1200 10 . |Gray to black sandy w/silt, H2S odor, shell

and gravel, some worms and oil droplets

Recorder: Dale Norton
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Case Narratives for Laboratory Analyses



Washington State Department of Ecology

Manchester Laboratory
August 13, 1998
TO: Dale Norton
FROM: Debbie Lacroix, Chemist & .

SUBJECT:  General Chemistry Quality Assurance memo for the Budd Inlet Sediments Project

SUMMARY

The data generated by the analysis of these samples can be used with the qualifications discussed
in this memo.

SAMPLE INFORMATION

Samples 98248080-96 from the Budd Inlet Sediments project were received by the Manchester
Laboratory on 6/10-6/11/98 in good condition. Analysis for percent solids was performed
immediately after sample arrival. The samples were then stored in the freezer until TOC analysis
could be performed. ‘

HOLDING TIMES

All analyses were performed within applicable EPA holding times.

ANALYSIS PERFORMANCE

Tnstrument Calibration

Where applicable, instrument calibration was performed before each analysis and verified by initial
and verification standards and blanks. All initial and continuing calibration verification standards
were within the relevant EPA control limits. All balances are calibrated yearly with calibration
verification occurring monthly. -

Procedural Blanks

All pfocedural blanks were within acceptable limits.



Precision Data

The results of the duplicate and triplicate analysis of samples were used to evaluate the precision
on this sample set. Relative percent differences (RPD) were within their acceptance windows of
+/- 20 %. The relative standard deviations (RSD) were within their acceptance windows of

+/- 20 % except for sample 248080 at 104°C. The duplicate and triplicate were within
acceptance windows for RPD. The % solids analysis at 70°C for sample this sample was much
lower than the duplicate and triplicate. Therefore, the calculated TOC result at 104°C was not
acceptable. The sample could not be re-analyzed due to insufficient sample. Therefore, the result
is qualified as an estimate. '

Laboratory Control Sample (LCS) Analyses

LCS analyses were within their acceptance windows of +/- 20 %.

Please call Debbie Lacroix at 871-8812 with any questions or concerns about this project.

cc: Project File



State of Washington Department of Ecology
Manchester Environmental Laboratory
7411 Beach Dr. East Port Orchard WA. 98366

July 7, 1998

Project: Budd Inlet Sediments
Samples: 24-8080-88, 8090-93, 95-96
Laboratory:  Rosa Environmental

ae”
By: Pam Covey -

Case Summary

These samples required fifteen (15) Grain Size analyses on sediment using Puget Sound Estuary
Protocol (PSEP) method for gravel, sand, silt and clay fractions only. The lab performed a
duplicate analysis on one sample as part of the project, at no extra cost.

The samples were received at the Manchester Environmerital Laboratory on June 10 and 11,
1998 and transported to the contract lab on June 16, 1998 for Grain Size analyses.

The analyses were reviewed for qualitative and quantitative accuracy, validity and usefulness.

The results are acceptable for use as reported.

1ofl



1

. ‘. 400 Nintﬁ Avenue N., Suite B
RE G I ab . Seattle, WA 98109-5187

Rosa Environmental & Geotechnical Laboratory, LLC : (206) 287-9122
Client; Washington Stéte Dept. Of Ecology REGL Project No.: 1004-009
Client Project: Budd Infet . Bateh No.: 1004-009-01

Case Narrative

1. The samples were received on June 16, 1998, and'were in good condition. There were fitteen

_ samples. A duplicate was run on one sample and is reported in the QA Summary.

" 2. TheTesting was performed according to Puget Sound Estuary Program grain size distribution
protocols, with modifications for ohly the major components (gravel, sand, silt, and clay).

3. Sample 24-8088 had a QA (beforefafter) ratio of 1.11, which is outside of cur acceptance
limits (0.95 to 1.05), The data is reported based on the actual weight retained on the #230
sieve and the 20 second pipefte reading, in accordance with PSEP guidance. This
discrepancy is probably due to an unrepresentative moisture content.

4. Sample 24-8087 had what appeared to be a piece of sticky material in it (chewing gum,
caulking, etc.?). The material was discovered foliowing the washing step and just before

« sieving. The material was weighed separately and was added to the total weight retained.
5. There were no other anomalies to the samples or the testing.

Approved by: %p g’“‘\/’_ Date: (0(23!?8

Title: L.aboratory Manager Q




June 26, 1998

To: Dale Norton
. R
From: Randy Knogg\/letals Chemist
Subject:  Budd Inlet Sediments Project. .. ...............c.ccooccrrrens. Sediment

QUALITY ASSURANCE SUMMARY

Data quality for this project met all quality assurance and quality control criteria. No
significant quality assurance issues were noted with the data.

. SAMPLE INFORMATION

" The samples from the Budd Inlet Sediments Project were received by the Manchester
Laboratory on 6/10 and 6/11/98 in good condition.

' HOLDING TIMES

Al analyses were performed within the specified method holding times for metals analysis
(28 days for mercury, 180 days for all other metals).

INSTRUMENT CALIBRATION

Instrument calibration was performed before each analytical run and checked by initial
calibration verification standards and blanks. Continuing calibration standards and blanks
were analyzed at a frequency of 10% during the run and again at the end of the analytical
run. All initial and continuing calibration verification standards were within the relevant
method control limits. AA calibration gave a correlation coefficient (1} of 0.995 or greater,
also meeting method calibration requirements. '

PROCEDURAL BLANKS

The procedural blanks associated with these samples showed no analytically significant
levels of analyte.



SPIKED SAMPLES ANALYSIS

Spiked and duplicate spiked sample analyses were performed on this data set. All spike
recoveries were within the acceptance limits of +/~ 25%. Recovery of the duplicate spike for
copper was 74%. Since the average copper spike recovery was acceptable, copper data was
not qualified.

PRECISION DATA

The results of the spiked and duplicate spiked samples were used to evaluate precision on
this sample set. The relative percent difference (RPD) for all analytes was within the 20%
acceptance window for duplicate analysis. '

SERIAL DILUTION

A five times serial dilution of one sample was analyzed by ICP and the analytical results,
corrected for dilution, compared to the original sample analysis. The RPD (relative %
difference) for analytes at levels 50X greater than the detection level was acceptable, within
+10%.

LABORATORY CONTROL SAMPLE (LCS) ANALYSIS
LCS analyses were within the windows established for each parametér.

Piease call Randy Knox at SCAN 360-871-8811 or Jim Ross at SCAN 360-871-8808 to
further discuss this project. ‘

RLK:1lk



MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E. Port Orchard Washington 98366

CASE NARRATIVE
September 29, 1998
Subject: Budd Inlet
Samples: ' 08-248080 to ~248094 and —248095 toi -248096
Case No. 179798
Officer: Dale Norton
By: Dickey D. Huntamer C’r‘{?‘: H/
Organics Analysis Uni
SEMIVOLATILES

ANALYTICAL METHODS:

The semivolatile sediment samples were extracted following the Manchester modification of the EPA SW
846 8270 procedure. Analysis of the sample extracts was done by capillary GC/MS. Normal QA/QC
procedures were performed with the analyses.

HOLDING TIMES:

The samples were frozen until extraction, All extract-holding times were within the recommended limits.

BLANKS:

Low levels of some target compounds were detected in the laboratory blanks.. The EPA five times rule was
applied to all target compounds, which were found in the blank!

SURROGATES:

 The semivolatile surrogate compounds were added to the sample prior to extraction. All surrogate
recoveries were within the acceptable limits and no data qualifiers were added.

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

All spike recoveries and Relative Percent Differences (RPD) were within acceptable limits except for
aniline, hexachloroethane, benzoic acid, 3-nitroaniline, 2,4-dinitrophenol and 4-nitroaniline. Hexachloro-
cyclopentadiene was not recovered in the matrix spikes. The “J” qualifier was added to the results for these
compounds except for hexachlorocyclopentadiene which was flagged as “REJ” in the matrix spike source
sample, -248080.



ANALYTICAL COMMENTS:

The solid content of the sediments was low; around 30% for some samples, and consequently
quantitation levels are higher. Detection levels generally were two to four times lower than the
guantitation level reported depending on the compound.

Two certified reference materials were analyzed with the samples. These were GCS88180 (NIST SRM
1941a) and OCS8180A (HS-6).

The data is acceptable for use as qualified.

DATA QUALIFIER CODES:

U

J

u

EXP

NAF

NJ

Bold

The analyte was not detected at ot above the reported value.

The analyte was positively identified. The associated numerical value is an
estimate.

The analyte was not detected at or above the reported estimated result.
The data are unusable for all purposes.

The result is equal to the number before EXP times 10 to the power of the
number after EXP. As an example 3EXP6 equals 3 X 106,

Not analyzed for.
For organic analytes there is evidence the analyte is present in this sample.

There is evidence that the analyte is present. The associated numerical resuit
is an estimate.

This qualifier is used when the concentration of the associated value exceeds
the known calibration range.

The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet.)

CN Budd Inlet Semivolatiles.doc

bl

.d"



MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E. Port Orchard Washington 98366

CASE NARRATIVE
September 21, 1998
Subject: Budd Inlet
Samples: 98-248087 to 248092 and -248096
Case No. 179798
Officer: Dale Norton
By: Dickey D. Huntamer <52~
‘ Organics Analysis Unitf;{/
CHLORINATED PHENOLS

ANALYTICAL METHODS:

The semivolatile sediment samples were extracted following the Manchester modification of the EPA SW
846 8270 procedure. Analysis of the sample extracts was done by capillary GC/MS using selected jon
monitoring (SIM) mede. Normal QA/QC procedures were performed with the analyses.

HOLDING TIMES:

The samples were frozen until ‘extraction. All extract-holding times were within the recommended limits.
BLANKS: .

;Loﬁr levels of some target compounds were detected in the laboratory blanks. The EPA five times rule was
applied to all target compounds, which were found in the blank. The amount of phenol was significant

enough to affect the detection of phenol under the 5X rule. The 4-methylphenol in the blank was not
significant enough to affect the results under the 5X ruie.

SURROGATES:

The semivolatile surrogate compounds were: added to the sample prior to extraction. Surrogate spiking -
levels were one-twentieth the normal BNA level. All surrogate recoveries were within the acceptable
limits.

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:

Matrix spikes were also added at one-twenticth the normal BNA amounts. All spike recoveries and
Relative Percent Differences (RPD) were acceptable except for phenol and 4-methylphenol. Both had high
niative amounts in the sample, which may have affected the recovery calculations. The “F qualifier was
added to the results for phenol and 4-methyiphenol.



ANALYTICAL COMMENTS:
Because the project officer required lower quantitation limits for the chlorinated pheﬁols a special method
was developed for this analysis. Low level calibration standards were prepared at 1/10™ the normal

amounts, Selected ion monioring (SIM) was used in place of full scan to increase the sensitivity.

The concentration of pentachlorophenol (PCP) in the continuing calibration was low compared to the
initia} calibration. Consequently results for PCP are qualified as estimates, “J”,

The data is acceptable for use as qualified.

DATA QUALIFIER CODES:

U - The analyte was not detected at.or above the reported value.

I - Thg analyte was positively identified. The associated numerical value is an
estimate.

Ul - The analyte was not detected at or above the reported estimated resuit.

RE] - The data are M for ali purpose.s.

EXP - The result is equal to the number before EXP times 10 to the power of the
number after EXP. As an example 3EXP6 equals 3 X 10°.

NAF - Not analyzed for.

N - For organic analytes there is evidence the analyte is present in this sample. -

NJ - There is evidence that the analyte is present. The associated numerical result

is an estimate.

E - This qualifier is used when the concentration of the associated value exceeds
' the known calibration range.

Bold - The analyte was present in the sample. (Visual Aid to locate detected
: compound on report sheet.)

CN Budd Inlet Chlorinated Phenols.doc



Manchester Environmental Laboratory
7411 Beach Dr E, Port Orchard Washington 98366

CASE NARRATIVE
September 22, 1998

Subject: - Budd Inlet

Samples: 98278010 - 013

Case No. 179798

Officer: Dale Norton. P

By: Greg Perezg;j_;s%ﬁf’/
Organics Arfalysis Unit

POLYCHLORINATED BIPHENYLS

SUMMARY:

No difficulties were encountered with this analysis. The data is usable as qualified.

ANALYTICAL METHODS:

The solid samples were Soxhlet extracted using acetone as the solvent. The samples were
treated with mercury to remove sulfur and then treated with sulfuric acid to remove
interferences. Analysis was done by Method 8080 using dual column capillary GC analysis
with Electron Capture Detectors (ECD).

BLANKS:
No target compounds were detected in the laboratory blanks.

SURROGATES:
Surrogate recoveries for the sediment samples were acceptable.

HOLDING TIMES:
The samples were analyzed within the recommended holding time.



MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:
Recoveries for the matrix spikes were within acceptable limits.

DATA QUALIFIER CODES:

U - The analyte was not detected at or above the reported value.

J - The analyte was positively identified. The associated numerical
value is an estimate.

ur . - The analyte was not detected at or above the reported estimated
result,

REJ - The data are unusable for all purposes.

NAF - Not analyzed for..

N - For organic analytes there is evidence the analyte is present in this
sample. :

NJ - There is evidence that the analyte is present. The associated
numerical result is an estimate.

E - This qualifier is used when the concentration of the associated value
exceeds the known calibration range.

bold - The analyte was present in the sample. (Visual Aid to locate

detected compound on report sheet.)



MANCHESTER ENVIRONMENTAL LABORATORY
7411 Beach Drive E, Port Orchard Washington 98366

August 7, 1998

Subject: Budd Inlet
Samples: 98248087, 98248091, 98248093 - 98248096
Case No. 1797-98
Officer: Dale Norton
By: ‘ Karin Feddersen &%

Analytical Management Umt

’ Qrganotins

ANALYTICAL METI-IODS

The samples were extracted foliovwng the me’shods given in Puget Sound Estuary Program (PSEP)
"Recommended Guidelines for Measuring Organic Compounds in Puget Sound Sediment and
Tissue Samples" Recommended Methods for Organotin Compounds.

The samples were extracted by tumbling with sodium sulfate and methylene chloride/10%
methanol and 0.1% by weight tropolone. After extraction the samples were solvent exchanged to
hexane: The organotin compounds were hexylated using the Grignard reaction given in Krone et al
(1989) including the silica gel/alumina cleanup.

Analysis was by caplllary Gas Chromatography using Single Ion Momtonng (SIM) mode GC/MS.
All samples are reported on a dry weight basis.

HOLDING TIMES:

The samples were stored frozen following PSEP Guidelines until extraction. All samples were
analyzed within the recommended 40 days from extraction.

BLANKS:

Monobutyltin was detected in the laboratory blanks, most likely due to contaminated Grignard
reagent. All Monobutyltin results are qualified as estimates.

SURROGATES:

No surrogate recovery QC limits have been established for this method. Recovery of tripentyl tin
ranged from 63% to 109%.



MATRIX SPIKE AND MATRIX SPIKE DUPLICATE:
Sample 98248095 was used for matrix splkes and analyzed with the samples Recoveries for

Terabutyltin were below 5% in both spikes. Non-detect results for this analyte have been rejected.
Detected results may be biased low and have been qualified as estimates.

Tributyltin and Dibutyltin were detected at a higher native concentration in the sample than i in one
of the spikes. Recoveries could not be calculated (NC). :

Non-homogeneity of the samples most likely contributed to the very different recoveries for these
compounds and Monobutyltin. All results are qualified as estimates.

ANALYTICAL COMMENTS:

Use the dilution results from samples 98248093 and 98248095 for Tributyltin, Dibutyltm and
Monobutyltin. Use the dilution results from samples 98248094 for. Tnbutyltm and Dibutyltin, Use
the original analyses results for Tetrabutyltin,

Sequim Bay Reference Sediments were analyzed with the samples These are samples which
presumably were spiked with 100 ng/gm (100ug/Kg) wet weight of Tributyltin. No value for
Tributyltin has been established for the Sequim Bay Reference Sediment so the accuracy of the

analysis cannot be precisely determined. However, the values appear to be fairly closely associated
with the surrogate recoveries. These samples are Identlﬁed as OCSS 175A1 and OCS8175A2.

0CS8175A1 83 ugKg Tributyltin Chloride

82 % Tripentyltin surrogate recovery
OCS8175A2 89 ug/Kg Tributyltin Chioride
' 90 % . Tripentyltin surrogate recovery

(Note that the data sheets report these values as dry weight. The percent solids has been determined
1o be 60.4% for this material.)

Duplicate samples of PACS-2 were also analyzed with the samples. The value for PACS-2 has
been certified as 0.98 +/- 0.13 mg/Kg Tributyltin, and 1.09 +\- 0.15 mg\Kg Dibutyltin, as
elemental Tin. These values are approximately equivalent to 2800 ug/Kg as chloride. The values
obtained for these samples appear to be'fairly closely associated with the surrogate recoveries.
These samples are identified as OCS8175A3 and OCS8175A4.

OCS8175A3 2000 ug/Kg Tributyltin Chloride

2000 ug/Kg Dibutyltin Chloride

72 % Tripentyltin surrogate recovery
OCS8175A4 1850 ug/Kg Tributyltin Chloride

2010 uwg/Kg Dibutyltin Chloride

65 % Tripentyltin surrogate recovery



DATA QUALIFIER CODES:

U

]

Ul

bold

Budd_inlet9824.doc

The analyte was not detected at or above the reported value.

The analyte was positively identified. The associated numerical value 1s
an estimate, ' '

The analyte was not detected at or above the reported estimated result.

The data are unusable for all purposes.

This qualifier is used when the concentration of the associated value
exceeds the known calibration range.

The analyte was present in the sample. (Visual Aid to locate detected
compound on report sheet.)



Appendix C

Sample Reports for Chemical
and Biological Analysis



Conventionals

* Percent Solids
Total Organic Carbon
Grain Size



Manchester Environmental Laboratory

\ Departmenf of Ecology
Analysis Report for
Total Organic Carbon (70 C)

Project Name: Budd Inlet Sediments LIMS Project ID: 1797-98

Project Officer: Dale Norton Method: PSEP-TOC

Date Reported: 27-TUL-98 Matrix:  Frozen Sediment/soil

' : Analyte: Total Organic Carbon
Sample Field ID Result Qualifier Units Received Analyzed |
98248080 MW-1 3.38 % 06/10/98 07/22/98
98248080 Duplicate 3.45 % 06/10/98  07/22/98
98248080 Replicate - 3.39 % - 06/10/98 07/22/98
98248081 MW- 4.44 % - 06/10/98  (07/22/98
58248082 MW-3 3.45 % 06/10/98 = 07/22/98
98248083 MW-4 . 3.53 % 06/10/98  (07/22/98
98248084 MW-4A 34 % 06/10/98  07/22/98
98248085 MW-5 3.79 % 06/10/98 07/22/98
98248086 MW-6 3.61 % 06/10/98 07/22/98
98248086 Duplicate 3.63 % 06/10/98  07/22/98
98248086 Replicate 3.57 % 06/10/98  (7/22/98
98248087 REF 2.49 % 06/10/98 07/23/98 |
98248088 HARDI1 7.57 % 06/11/98 07/23/98 -
98248090 HARD?2 5.46 % 06/11/98 07/24/98
98248091 FIDO1 4.08 % 06/11/98 07/24/98
98248092 PD-1 4.28 % 06/10/98  (7/24/98
98248093 WBI 6.16 % 06/11/98 07/24/98
98248095 WB2 6.25 % 06/11/98 (07/24/98
98248096 M1 1.77 % 06/11/98 07/24/98
Authorized By: 1§ /_}/{J\Ju JiMU}Uy Release Date: &~ (34§ Page: 1




Manchester Envnronmental Laboratory

Department of Ecology
Analysis Report for

~ Percent Solids

179798

Project Name: Budd Inlet Sediments - LIMS Project ID:

Project Officer: Dale Norton Method: EPA160.3

Date Reported: 12-JUN-98 Matrix:  Sediment/Soil

Analyte: Solids

Sample Field ID Result Qualifier Units Received _Analyzed
98248080 MW-1 29.0 % 06/10/98  06/11/98
98248080 Duplicate 29.0 % 06/10/98 06/11/98
98248080 Duplicate 29.1 % 06/10/98 06/11/98
98248081 - 30.7 % 06/10/98  06/11/98
98248082 MW-3 29.9 % 06/10/98 06/11/98
98248083 MW-4 31.1 % 06/10/98  06/11/98
98248084 MW-4A 31.1 % 06/10/98 06/11/98
98248085 MW-5 22.8 % 06/10/98 06/11/98
98248086 MW-6 29.5 % 06/10/98 06/11/98
98248086 Duplicate 25.1 % 06/10/98 06/11/98
98248086 Duplicate 25.2 % 06/10/98 06/11/98
98248087 REF 33.2 % 06/10/98 06/11/98
98248088 HARDI1 41.2 % 06/11/98 + 06/11/98
98248090 HARD2 38.4 % 06/11/98 06/11/98
98248091 FIDO1 50.3 % 06/11/98 06/11/98
98248092 PD-1 23.5 % 06/10/98 06/11/98
98248093 WE1 - 32.3 % 06/11/98 06/11/98
98248095 WB2 31.5 % 06/11/98 06/11/98
98248096 M1 60.5 % 06/11/98 06/11/98
Authorized By: ‘i\ M\ )uw \ \,LMW% Release Date: ?‘r/ L-T5 Page: 1




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Total Organic Carbon (104 C)

Project Name: Budd Inlet Sediments LIMS Project ID: 1797-98

Project Officer: Dale Norton Method: PSEP-TOCM

Date Reported: 27-JUL-98 Matrix:  Frozen Sediment/soil

Analyte: Total Organic Carbon
Sample Field ID Result Qualifier Units Received Analyzed
98248080 MW-1 2.07 J % 06/10/98 07/22/98
98248080 Duplicate 3.52 % 06/10/98 07/22/98
98248080 Replicate 3.42 % 06/10/98 07/22/98
98248081 -2 4.61 % 06/10/98 07/22/98
98248082 MW-3 3.70 % 06/10/98 07/22/98
98248083 MW-4 3.63 % 06/10/98  07/22/98
98248084 MW-4A 3.53 % 06/10/98  07/22/98
1 98248085 MW-5 4.61 % - 06/10/98  07/22/98

98248086 MW-6 3.52 % 06/10/98 - 07/22/98
98248086 Duphcate 4,15 % 06/10/98 07/22/98
08248086 Replicate . 4.05 % 06/10/98 07/22/98
98248087 REF 1.98 % 06/10/98  07/23/98
98248088 HARDI - 7.64 % 06/11/98  Q7/23/98
98248090 HARD? 5.67 % 06/11/98 07/24/98
98248091 FIDO1 4.45 % 06/11/98  07/24/98
98248092 PD-1 4.37 % 06/10/98 07/24/98
98248093 WB1 6.53 % 06/11/98 (07/24/98
98248095 WB2 6.70 % 06/11/98 07/24/98
98248096 1 1.76 % 06/11/98 07/24/98
Authorized By: Q A ,fu/wﬂ \;ﬁ Ay Release Date: <? =13 7§ Page: 1
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Metals



Manchester Envirenmental Laboratory
| Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments . . LIMS Project ID: 1797-98

Sample: MS816d . Method: EPA200.7 -
Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98 Units: mg/Kg dw
‘| Analyte Result  Qualifier

Cadmium 0.5 U

Chromium 1 U

Copper 0.5 U

Lead 2 U

Nickel 1 U

Zinc 0.5 U

Authorized By: \Q\/ 0«,/\20’1 T]p/& ( M»;f Release Date: é/z ?5/ 7 (,? Page: 1



Manchester Environmental Labbratory
Department of Ecology
Analysis Report for
Iﬁductively Coupled Plasma

Project Name:  Budd Inlet Sediments - LIMS Project ID: 1797-98

Sample: ME168 Method: EPA200.7

. Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98 Units: mg/Kg dw
Analyte Result Qualifier

Cadmium 101 %

Chromium 101 %

Copper 105 %
{ Lead _ 100 %

Nickel 101 %

Zinc 97 %

Authorized By:l -’9 X c,w_&@}ﬂ (7‘{0 ﬂ 4“ TN Release Date: é; / 2{5/76? Page: 1



Manchester Environmental Laboratory

Department of Ecology
- Analysis Report for
Inductively Coupled Plasma

Project Name:

Sample: 9

Budd'hﬂet Sediments

" Date Received: 06/10/98

LIMS Project ID: 1797-98

‘Method: EPA200.7

Field ID: MW-1 , : Date Prepared: 06/17/98 Matrix: ' Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98 TUnits: mg/Kg dw
Analyte Result Qualifier

Cadmium 0.75

Chromium 35.7

Copper 70.3

Lead 15

Nickel 29.6

Zine 79.7

Authorized By:ﬁé( Qi rffﬂ /AV AT Release Date: é/ 2«;5/ ‘7{9 Page:




M_anchestér Environmental Laboratory

Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments

Sample: 982

' Date Received: 06/10/98

LIMS Project ID:  1797-98
Method: EPA200.7

Field ID: MW-2 - : Date Prepared: 06/17/98  Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98 TUnits: mg/Kg dw
Analyte ~ Result Qualifier

Cadmium 1.4

Chromium : 37.3

Copper 70.7

Lead 19

Nickel 29.4

Zinc 92.4

Authorized By: ‘%/Oﬂvﬁ/ﬁ 6‘& /4 <W»;7<_ Release Date: %/ 2 ;5/ 7(? Page:

1




Manchester Envirenmental Laboratory

- Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Projeét Name: Budd Inlet Sediments

¢ Date Received: 06/10/98

LIMS Project ID: 1797-98

Sample: 9 Method: EPA200.7
Field ID: MW-3 Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98 Units: mg/Kg dw
Analyte Resuit Qualifier

Cadmium 1.8

Chromium 35.3

Copper 69.7

Lead 18

Nickel 28.5

Zinc 86.5

Authorized By: /@%—-f‘"ﬁg’/% \/ &{amf;)( Release Date: ,:é/. 2/5/ 7(? Page:




- Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments

LIMS Project ID: 1797-98

Sample: 9 - Date Received: 06/10/98 Method: EPA200.7
‘1 Field ID: MW-4 ‘ " Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98 Units: mg/Kg dw
Analyte Result  Qualifier
Cadmium 1.6
Chromium 37.3
Copper : 71.8
Lead ' - 19
Nickel 35.0
Zinc o : 91.5

,// j / g g . ' Coa o
Authorized By: -. N c?w»mf'/@;» o ,«»;Oﬁ/u_,c_//( Release Date: é/ii e Page:
) 5 * Vi T




Marichester Environmental Laboratory

Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments

Sample: 98248084
Field ID: MW-4A

| Date Received: 06/10/98
Date Prepared: 06/17/98

" LIMS Project ID: 1797-98

Method: EPAZ00.7
Matrix: Sedbment/Soil

Zinc 89.1

Project Officer: Dale Norton Date Analyzed: 06/18/98 Units: mg/Kg dw
Analyte : Result Qualifier

Cadmium 1.5

Chromium 36.3

Copper - 71.4

Lead 20

Nickel 29,7

Authorized By: /é Z a,w/% O’P /4 <’»~u/>( : Re}ease Date: é/ 2}5/ 4/”7/? Page:




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

. Date Received: 06/10/98
Date Prepared: 06/17/98
Date Analyzed: 06/18/98

LIMS Project ID: 1797-98

‘Method: EPA200.7

Matrix: Sediment/Soil
Units: mg/Kg dw

Analyte Result Qualifier
Cadmium . 1.6

Chromium 31.7

Copper 63.1

Lead 17

Nickel 24.2

Zinc 80.8

Authorized By: Wam,z%q Jﬂéw;%

Release Date: é{/ 2;’5/ ffg " Page:




Manchester Environmental Laboratory
Department of Ecology
Ana}ysis Report for
Inductively Cﬂupied Plasma

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98

' Date Received: 06/10/98 Method: EPA200.7

Field ID: MW-6 Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Daie Analyzed: 06/18/98 Units: mg/Kg dw
Analvte _ Result Qualifier

Cadmium 1.2

Chromium 35.3

Copper 71.5

Lead 17

Nickel 29.3

Zinc 86.6

Authorized By: ﬂ amfa/,, / j <f1~——r/7< Release Date: é{ /- 25/ 7/:/ | .Page: 1



Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Project Néme: Budd Inlet Sediments

Field ID: REF
Project Officer: Dale Norton

. Date Receiveds 06/10/98
Date Prepared: 06/17/98
Date Analyzed: 06/18/98

LIMS Project ID: 1797-98

Method: EPA200.7
Matrix: Sediment/Soil
Units: - mg/Kg dw

Analyte Result  Qualifier
Cadmium 0.65

Chromium 4.4

Copper 40.3

Lead 14 -

Nickel 32.8

Zinc 76.9

Authorized Byﬁ W%., v’/ d (M)C " Release Date: %/2 ?’/ ‘—%@ ~ Page:




Manchester Environmental Laboratory
Department of Ecology
- Analysis Report for
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments - LIMS Project ID: 1797-98

Sample: 9 ‘ Date Received: 06/11/98 Method: EPA200.7
Field ID: HARD1 : Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98 Units:  mg/Kg dw
Analyte _ Result Qualifier

Cadmium 0.86

Chromium 34.2

Copper 81.1

Lead 63.4

Nickel 21.6

Zinc 124

Authorized By: "fé\/&w"’a‘ _ OZ/ % m«;’){ Release Date: /é/ 2-6/5// 67(? Page:



Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments - LIMS Project ID: 1797-98
1) Date Received: 06/11/98 Method: EPA200.7 -

Field ID: HARD1 Date Prepared; 06/17/98  Matrix: Sediment/Soil

Project Officer: Dale Norton _ Date Analyzed: 06/18/98 Units: % Recovery

Analyte Result  Qualifier

Cadmium : 87

Chromium 94

Copper 100

Lead 92

Nickel 87

Zine 99

Authorized By: wﬁ“/d-"/\/’vw 5/ /\/ au;; Release Date: "5// < 5/7?‘}»L Page:
. ! / ’ ‘ 7 ‘l”



Manchester Environmental Laboratory
| Departiment of Ecology
Analysis Report for
Inductively Coupled Plasma

| Project Name: " Budd Inlet Sediments ILIMS Project ID: 1797-98

ple: 982 (M3 Spik: [X2) Date Received: 06/11/98 Method: EPA200.7
Field ID: HARD} - Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton : Date Anpalyzed: 06/18/98 Units: % Recovery
Analyte Result Qualifier
Cadmium 87
Chromium 95
Copper 74
| Lead 99
Nickel 86
Zinc 96

' £ g : LY : . “
Authorized By: 7 § e o, )’*w <. - Release Date: &/ 2.5 /<7 Page:



Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sampie: 98248 Date Received: 06/11/98 Method: EPA200.7
Field ID: HARD? Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98 Units: mg/Kg dw
Analyte | Result  Qualifier

Cadmium 2.2

Chromium 33.1

Copper 62.4

Lead _ 32.7

Nickel 24.1

Zinc ' 126

)
Authorized By: "

Ot »;% //< e Release Date: {j;/ 25/5%7 Page:
- / N - : A [] )



Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
| Sample: 9 ' Date Received: 06/11/98 Method: EPA200.7
Field ID: FIDO1 Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98 TUnits: mg/Kg dw
Analyte : ' Result - Qualifier
Cadmium 1.5
Chrominom 30.9
Copper ‘ 89.6
Lead 72.2
Nickel . 21.1
1 Zinc 261

Authorized By‘: ,ﬁ? a,fwﬁ;y / /d {?’vu/y( Release Date: é/@fﬁj/ 42)/ - Page: i



Manchester Environmental Laboratory

Departmeﬁf of Ecelogy
Analysis Report for
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments |

. Date Received: 06/10/98
Date Prepared: 06/17/98

LIMS Project ID: 1797-98

Method: EPA200.7
Matrix: Sediment/Soil

Project Officer: Dale Norton Date Analyzed: 06/18/98 = Units: mg/Kg dw -
Analyte Result Qualifier
Cadmium | 1.7
Chromium 34.3
-| Copper 74.6
‘| Lead ' 17
Nickel 26.1
Zinc 99.5

Authorized By: %M/,, J A« v\/?{ Reiaase Date: é/ ?1:5/ {‘7 g Page:




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Inductively Coupled Plasma
Project Name:  Budd Inlét Sediments ' LIMS Project ID: 1797-98
Sample: 982480 Date Received: 06/11/98 Method: EPA200.7
Field ID: WBI Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 06/18/98. Units: mg/Kg dw
Analyte , Result Qualifier
Cadmium 2.5
Chromium 34.2
Copper 172
Lead. 24.3
Nickel 26.3
Zinc 130
. //' J'} % ; ! P ! . —— e
Authorized By: =17 NGy E-,-// ,;9}*\/ ez Release Date: | é/ 25 (};)/ Page:



Manchester Environmental Laboratory
Department of Ecology
~Analysis Report for |
Inductively Coupled Plasma

Project Name:  Budd Inlet Sediments ' . LIMS Project ID: 1757-98
08241 Date Received: 06/11/98 Method: EPA200.7 ,

Field D: WBiZ Date Prepared: 06/17/98 Matrix: Sediment/Soil

Project Officer: Dale Norton Date Analyzed: 06/18/98 Units: mg/Kg dw

Analyte Reéu!t Qualifier

Cadmium 2.1

Chremium ‘ : 31.7

Copper 133

Lead 26.2
| Nickel 26.6

Zinc 114

‘ / A SN S Y A ‘
Authorized By: _~ \‘/cl‘aa.-h,,ﬁﬁ’;.,; '.;:v-/ /j v 0 7 Release Date: /:/ 25/ 94 Page:
e 3 — g 7 o
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Manchester Environmental Laboratory

* Department of Ecology
Analysis Report for
_Indi:ctively Coupled Plasma

Project Name:  Budd Inlet

Sediments

Date Received: 06/11/98

LIMS Project ID: 1797-98

Sample: ! Method: EPA200.7
Field ID: IM1 Date Prepared: 06/17/98 Matrix: Sediment/Soil
Project Officer: Dale Norton - Date Analyzed: 06/18/98 Units: mg/Kg dw
Analyte . Result _Qualifier

Cadmium 0.5 U

Chromium 30.0

Copper 25.0

Lead 36.8

Nickel 26.3

Zinc 88.2

Authorized By: -7/ &Awy/n? /

{/4 ( y-«z/f% Release Date: é// 2~5/ ‘?/Q/ ' Page:
- ¢




Manchester Environmental Laboratory

C/ . '

Department of Ecology
Analysis Report for
Arsenic

Project Name: Budd Inlet Sediments ' LIMS Project ID: 1797-98

Project Officer: Dale Norton Method: EPA206.2

Date Reported: 24-JUN-98 - -Matrix: © Sediment/Soil

, ' Analyte: Arsenic |
Sample . QC Field ID Result Qualifier Units _ Received Analyzed
98248080 MW-1 8.28 | mg/Kg dw © 06/10/98  06/22/98
98248081 MW-2 9.40 : mg/Kg dw 06/10/98  06/22/98
98248082 MW-3 8.55 mg/Kg dw 06/10/98 06/22/98
98248083 MW-4 9.24 , mg/Kg dw 06/10/98 06/22/98
98248084 MW-4A 9.25 mg/Kg dw 06/10/98  06/22/98
98248085 MW-5 7.52 mg/Kg dw 06/10/98  06/22/98
98248086 MW-6 : 8.57 mg/Kg dw 06/10/98  06/22/98
98248087 REF 8.20 mg/Kg dw - 06/10/98 . -06/22/98
98248088 HARD!1 9.24 mg/Kg dw 06/11/98 06/22/98
98248090 HARD?2 8.75 mg/Kg dw 06/11/98  06/22/98
98248091 FIDO1 5.2 mg/Kg dw 06/11/98 06/22/98
98248092 PD-1 , 7.79 mg/Kg dw 06/10/98 06/22/98
98248093 WBI1 10.0 mg/Kg dw 06/11/98 06/22/98
98248095 WwB2 10.0 - mg/Kgdw 06/11/98 06/22/98
98248096 M1 4.96 mg/Kg dw 06/11/98 06/22/98
98248096 Matrix Spike 94 % | : 06/11/98  06/22/98
98248096 Matrix Spike = 95 % 06/11/98 06/22/98
M8168SB1 0.3 U mg/Kg dw 06/22/98
‘M8168SL1 105 % : 06/22/98
Authorized By: /7o A [ Xl Release Date: (v />,:/ 9/ Page: 1
. - Lo (L L L2 _




Manchester Environmental Laboratoi'y'

Department of Ecology
Analysis Report for
Mercury

Project Name: Budd Inlet Sediments LIMS Project ID: 1797-98

Project Officer: Dale Norton Method: EPA245.5

Date Reported: 26-JUN-98 Matrix:  Sediment/Soil

Analyte: Mercury

Sample QC Field ID Result Qualifier Units Received Analyzed
98248080 MW-1 1 0.181 mg/Kg dw - 06/10/98  06/17/98
98248081 MW-2 0.170 mg/Kg dw 06/10/98 06/17/98
98248082 MW-3 0.16 mg/Kg dw 06/10/98  06/17/98
98248083 MW-4 0.179 mg/Kg dw 06/10/98 06/17/98
98248084 MW-4A 0.17 mg/Kg dw 06/10/98  06/17/98
98248085 MW-5 0.16 mg/Kg dw 06/10/98 06/17/98
98248086 MW-6 0.17 mg/Kg dw 06/10/98 06/17/98
98248086 Duplicate. 0.16 mg/Kg dw 06/10/98 - 06/17/98
98248086 Matrix Spike 96 % 06/10/98 06/17/98
98248086 Matrix Spike 90 % 06/10/98 06/17/98
98248087 REF 0.11 mg/Kg dw 06/10/98  06/17/98
98248088 HARDI1 0.187 mg/Kg dw 06/11/98 06/17/98
98248090 HARD2 0.258 mg/Kg dw 06/11/98 06/17/98
98248091 FIDO1 0.236 mg/Kg dw 06/11/98 06/17/98
98248092 PD-1 0.20 mg/Kg dw 06/10/98 06/17/98
98248093 WBI1 0.254 mg/Kg dw 06/11/98 06/17/98
98248095 WEB2 0.267 mg/Kg dw 06/11/98 06/17/98
98248096 M1 0.067 mg/Kg dw 06/11/98 06/17/98
M81678G1 105 mg/Kg dw 06/17/98
MS8167SH1 0.005 U mg/Kg dw - 06/17/98
Authorized By:_,.f /\/ v, ’\ Reléase Date: o i Page: 1




Organics

Semivolatiles
Phenolics
Polychlorinated Biphenyls
Butyltins



Semivolatiles



Manchester Environmental Laboratory

Department of Ecology

Analysis Report for
Base/Neutral/Acids

Sample: 9824808¢
Field ID: MW-1

Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

1.IMS Project ID: 1797-98

. Date Collected: 06/09/98 Method: SW8270
Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Date Analyzed: 07/16/98 Units: ug/Kgdw

Analyte Result Qualifier Analyte Result Qualifier
N-Nitrosodimethylamine 525 uJ Acenaphthene 8.2 J
Pyridine 5235 U 2,4-Dinitrophenol 2100 Ul
Aniline 105 Ul 4-Nitrophenol 525 U
Phenol 105 Ul Dibenzofuran _ 13 J

' Bis(2-Chloroethy!)Ether 210 U- 2,4-Dinitrotoluene 105 U
2-Chlorophenol 210 U Diethylphthalate 525 U
1,3-Dichlorobenzene 210 U Fluorene 15 J
1,4-Dichlorobenzene 105 U 4-Chlorophenyl-Phenylether 105 U
1,2-Dichlorobenzene 105 U 4-Nitroaniline 105 U
Benzyl Alcohol . 105 U 4,6-Dinitro-2-Methylphenol 1050 Ul
2-Methylphenol 105 U N-Nitrosodiphenylamine 105 U
2,2’-Oxybis[1-chloropropane] 105 U 1,2-Diphenylhydrazine 105 U
N-Nitroso-Di-N-Propylamine 105 U 4-Bromophenyl-Phenylether 105 U
4-Methylphenol 64 J Hexachlorobenzene 105 19
Hexachloroethane 105 uJ Pentachlorophenol 525 Ul
Nitrobenzene 105 U Phenanthrene 53 J
Isophorone 105 U Anthracene ' 35 J
2-Nitrophenol 525 U Caffeine 105 U
2,4-Dimethylphenol 105 U Carbazole : 105 U
Bis(2-Chloroethoxy)Methane 105 U 'Di-N-Butylphthalate 1350

Benzoic Acid 3770 & ;25 Fluoranthene , 167
2,4-Dichlorophenol 105 “U Benzidine 4200 ul
1,2,4-Trichlorobenzene 105 U Pyrene 178 :
Naphthalene 25 J Retene - 112
4-Chloroaniline . 105 Ul Butylbenzylphthalate 105 U
Hexachlorobutadiene 105 U Benzo(a)anthracene 70 J
4-Chloro-3-Methyliphenol 105 U 3,3’-Dichlorobenzidine 2100 U
2-Methylnaphthalene 12 J Chrysene _ ' 85 J
1-Methylnaphthalene 6.1 J Bis(2-Ethylhexyl) Phthalate 210 Ul
Hexachlorocyclopentadiene ' REJ Di-N-Octyl Phthalate 210 U
2,4,6-Trichlorophenol 525 U Benzo(b)fluoranthene 137
2.,4,5-Trichlorophenol 105 U Benzo(k)fluoranthene 42 J
2-Chloronaphthalene 105 U Benzo(a)pyrene 70 J
2-Nitroaniline 525 U 3B-Coprostanol 1290
Dimethylphthalate 105 U Indeno(1,2,3-cd)pyrene 207 J
2,6-Dinitrotoluene 210 U Dibenzo(a,h)anthracene 196 J
Acenaphthylene 105 U Benzo(ghi)perylene 99 J
3-Nitroaniline 210 us

. anvys ] _ |
Authorized By: (-1 ><,»/"’7L"'5—“‘" Release Date: f/ / .Z?ﬂ?,{/ Page: I




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments | LIMS Project ID: 1797-98
Sample: 98248080 ax . Date Collected: 06/09/98 Method: SW8270
Field ID: MW-1 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw
Surrogate Recoveries
-Fluorophenol 84 %
5-Phenol 94 %
4-2-Chlorophenol _ 82 %
1,2-Dichlorobenzene-D4 31 %
5-Nitrobenzene 45 %
-Fluorobiphenyl 78 %
10-Pyrene : 84 %
14-Terphenyl 85 %

Authorized By: 2 Y)(, . *’7%‘& Release Date: C?‘/z_"?{/ 77 Page:



~ Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98

1§ Date Collected: 06/09/98 Method: SW8270
Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Date Analyzed: 07/15/98 Units: % Recovery

Project Officer: Dale Norton

Analyte Result Qualifier Analvte Result Qualifier
N-Nitrosodimethylamine 88 Acenaphthene 79
Pyridine NAF  2,4-Dinitrophenol 47
Aniline 4 4-Nitrophenol 95
Phenol . 78 Dibenzofuran 80
Bis(2-Chloroethyl)Ether 76 2,4-Dinitrotoluene 56
2-Chlorophenol 82 Diethylphthalate 91
1,3-Dichlorobenzene 56 Fluorene 80
1,4-Dichlorobenzene 60 4-Chlorophenyl-Phenylether 81
1,2-Dichlorobenzene 64 4-Nitroaniline 50
Benzyl Alcohol 84 4,6-Dinitro-2-Methylphenol 65
2-Methylphenol 87 N-Nitrosodiphenylamine 69
2,2°-Oxybis[1-chloropropane] 81 1,2-Diphenylhydrazine 84
N-Nitroso-Di-N-Propylamine 97 4-Bromophenyl-Phenylether 85
4-Methylphenol 88 Hexachlorobenzene 85
Hexachloroethane 19 Pentachlorophenol 86
Nitrobenzene 73 Phenanthrene 78
Isophorone 85 Anthracene 80
2-Nitrophenol 51 Caffeine NAF
2,4-Dimethylphenol 117 Carbazole NAF
Bis(2-Chloroethoxy)Methane 82 . Di-N-Butylphthalate 61
Benzoic Acid 41 625 Fluoranthene 82
2,4-Dichlorophenol 87 Benzidine NAF
1,2,4-Trichlorobenzene 72 Pyrene 82
Naphthalene 74 Retene NAF
4-Chloroeaniline 9 Butylbenzylphthalate 90
Hexachlorobutadiene 70 Benzo(a)anthracene 83
4-Chloro-3-Methylphenol 96 3,3’-Dichlorobenzidine NAF
2-Methylnaphthalene 77 Chrysene 84
1-Methylnaphthalene NAF  Bis(2-Ethylhexyl) Phthalate 84
Hexachlorocyclopentadiene REI  Di-N-Octyl Phthalate 98
2,4,6-Trichlorophenol 89 Benzo(b)flnoranthene 99
2,4,5-Trichlorophenol 96 Benzo(k)fluoranthene 86
2-Chloronaphthalene 74 Benzo(a)pyrene 97
2-Nitroaniline 95 3B-Coprostanol NAF
Dimethylphthalate 84 Indeno(1,2,3-cd)pyrene 83
2,6-Dinitrotoluene 65 Dibenzo(a,h)anthracene 82
Acenaphthylene 79 Benzo(ghi)perylene 81
3-Nitroaniline 36 -
I " ' .
- Authorized By: ) L e Release Date: (:? /5 Bk Page: 5
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 9 iX4) Date Collected: 06/09/98 Method: SW8270
Field ID: MW-1 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/15/98 Units: % Recovery
Surrogate Recoveries
-Fluorophenol 84 %
5-Phenol 93 %
4-2-Chlorophenol 76 %
1,2-Dichlorobenzene-D4 62 %
5-Nitrobenzene 72 %
-Fluorobiphenyl 80 %
10-Pyrene , 88 %
14-Terphenyl 88 %

(ﬁ ! - ; o .
Authorized By: s %(M:rg-« Release Date: f;?r” 2GS Page: 6
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name:  Budd Inlet Sediments LIMS Project ID: 179798
Sample: 95248080 %5 Date Collected: 06/09/98 Method: SW8270
Field ID: MW-1 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/15/98 Units: % Recovery
Analyte Result Qualifier Analyte Result Qualifier
N—Nxtrosodxmethy]amme 90 Acenaphthene 81
Pyridine - NAF  2,4-Dinitrophenol 54
Aniline 7 4-Nitrophenol 96
Phenol 81 Dibenzofuran 82
Bis(2-Chloroethyl) Ether 81 2,4-Dinitrotoluene 63
2-Chlorophenol 82 Diethylphthalate 94
1,3-Dichlorobenzene 54 Fluorene 83
1,4-Dichlorobenzene 57 4-Chlorophenyl-Phenylether 83
1,2-Dichlorobenzene 64 4-Nitroaniline 50
Benzyl Alcohol 86 4,6-Dinitro-2-Methylphenol 68
2-Methylphenol 90 N-Nitrosodiphenylamine 71
2 2’—Oxybls[1-chlor0propane] 33 1,2-Diphenylhydrazine 87
N-N;troso—DluN-Propylamme 96 4-Bromophenyl-Phenylether - 88
4-Methylphenol 92 Hexachlorobenzene 87
Hexachloroethane 17 Pentachlorophenol 88
Nitrobenzene 75 Phenanthrene 80
Isophorone 87  Anthracene 82
2-Nitrophenol 53 Caffeine NAF
2,4-Dimethylphenol 118 Carbazole NAF
Bls(Z«Chloroethoxy)Methane 83 . Di-N-Butylphthalate 61
Benzoic Acid 49— &QJ% Fluoranthene 84
2,4-Dichlorophenol 88 Benzidine NAF
1,2,4-Trichlorobenzene 74 Pyrene 87
Naphthalene 73 Retene NAF
4-Chloroaniline 13 Butylbenzylphthalate 94
Hexachlorebutadiene 69 Benzo(a)anthracene 85
4-Chloro-3-Methylphenol 99 3,3’-Dichlorobenzidine NAF
2-Methylnaphthalene 78 Chrysene 87
1-Methylnaphthalene NAF  Bis(2-Ethylhexyl) Phthalate 86
Hexachlorocyclopentadiene REJ  Di-N-Octyl Phthalate 100
2,4,6-Trichlorophenol 91 Benzo(b)fluoranthene 100
2 4 S-Trlchlomphenol 97 Benzo(k)fluoranthene 84
Z-Chloronaphthalene 76 Benzo(a)pyrene 1060
2-Nitroaniline 100 3B-Coprostanol NAF
Dimethylphthalate 85 Indeno(1,2,3-cd)pyrene 85 '
2,6-Dinitrotoluene - 69 Dibenzo(a,h)anthracene 85
Acenaphthylene 80 Benzo(ghi)perylene 87
3-Nitroaniline 41

Authorized By: e /\"’%ﬁfﬂmf = Release Date: __ 7/ 2% £/ Page: 3




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: UBZAROS0(Matrix Spike S IMX2) Date Collected: 06/09/98 Method: SW8270
Field ID: MW-i Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/15/98 Units: % Recovery
Surrogate Recoveries
~Fluorophenol 84 %
5-Phenol 95 %
4-2-Chlorophenol 78 %
1,2-Dichlorobenzene-D4 62 %
5-Nitrobenzene 77 %
-Fluorobiphenyl 82 %
10-Pyrene 92 %
14-Terphenyl 93 %

F “.:m.u__*/r_“ . ) - P giwes S
Authorized By: }fm : ’X‘fa/»?:{\ Release Date: 7 /27 /7§ Page:




Manchester Environmental Laboratory

Department of Ecology
- Analysis Report for
Base/Neutral/Acids

Project Name:  Budd Inlet Sediments ' LIMS Project 1ID: 1797-98
Sample: 9824 Date Collected: 06/09/98 Method: SW8270
Field ID: MW-2 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw
Analyte Result Qualifier Analyte Result Qualifier
N-Nitrosodimethylamine 516 U Acenaphthene 19 J
Pyridine 516 Ul 2.,4-Dinitrophenol 2060 UJ
Aniline 103 U 4-Nitrophenol 516 U
Phenol 328 ul Dibenzefuran 24 J
Bis(2-Chloroethyl)Ether 206 U 2,4-Dinitrotoluene 103 U
2-Chlorophenol 206 U Diethylphthalate - 516 U
1,3-Dichlorobenzene : 206 U Fluorene 24 J
1,4-Dichlorobenzene 103 U 4- Chiorophenyl—Phenyiether 103 .U
1,2-Dichlorobenzene _ 103 U 4-Nitroaniline 103 U .
Benzyl Alcohol - 103 U 4,6-Dinitro-2-Methylphenol 1030 uJ
2-Methylphenol 103 U N-Nitrosodiphenylamine 103 U
2,2’-Oxybis[1-chloropropane] 103 U 1,2-Diphenylhydrazine 103 U
N—-Nxtroso~D1—N~Propylamme 103 U 4-Bromophenyl-Phenylether 103 U
4-Methylphenol 161 Hexachlorobenzene 103 U
Hexachloroethane 103 U Pentachlorophenol 516 uJ
Nitrobenzene ‘ 103 U Phenanthrene 109
Isophorone 103 U Anthracene 46 J
2-Nitrophenol : 516 U Caffeine : 103 U
2,4-Dimethylphenol 103 U Carbazole 103 U
Bis(2-Chloroethoxy)Methane -~ 103 U Di-N-Butylphthalate 103 Ul
Benzoic Acid 37 Fluoranthene 261
2,4-Dichlorophenol 103 U Benzidine 4120 uj
1,2,4-Trichlorobenzene - 103 U Pyrene 294
Naphthalene 84 J Retene . 158
4-Chloroaniline 103 U Butylbenzylphthalate 516 U
Hexachlorobutadiene 103 u Benzo(a)anthracene 92 J

| 4-Chloro-3-Methylphenol 103 U 3,3’-Dichlorobenzidine 2060 U
2-Methylnaphthalene 22 J Chrysene 115 ‘
1-Methylnaphthalene 13 J Bis(2-Ethylhexyl) Phthalate 244 Ul
Hexachlorocyclopentadiene 103 U Di-N-Octyl Phthalate 206 U
2,4,6-Trichlorophenol 516 8] Benzo(b)fluoranthene 168
2 _4 S—Tnch‘lorophenoi 103 U Benzo(k)fluoranthene 55 J
2-Chloronaphthalene 103 U Benzo(a)pyrene 72 J
2-Nitroaniline 516 9] 3B-Coprostanol : 1290
Dimethylphthalate 103 U Indeno(1,2,3-cd)pyrene 215 J
2,6-Dinitrotoluene 206 U Dibenzo(a,h)anthracene 192 J
Acenaphthylene 22 J Benzo(ghi)perylene . 122
3-Nitroaniline 206 U :

o - 5 2
Authorized By: v >(az'fZ:%:> Release Date: C‘?/ < “’f/f"/ / Page: i
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments : LIMS Project ID: 1797-98
Sample: 9824808 ¢ Date Collected: 06/09/98 Method: SW8270
Field ID: MW-2 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw '

Surrogate Recoveries

-Fluorophenol 79 %
S-Phenol 92 %
4-2.Chlorophenol 75

1,2-Dichlorobenzene-D4 33
5-Nitrobenzene 52
-Fluorobiphenyl 75
10-Pyrene 91

14-Terphenyl 92

CPCPCPCPCIS]
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Authorized By: [/ /Q(_,/ < Release Date: C’y’L / 27/ 17 Page:
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Manchester Environmental Laboratory

Department of Ecology

Analysis Report for

Base/Neutral/Acids
Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 98248082 Date Collected: 06/09/98 Method: SW8270
Field ID: MW-3 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kgdw
Anpalyte , Result Qualifier Analyte Result  Qualifier
N-Nitrosodimethylamine 519 UJ  Acenaphthene 10 J
Pyridine 519 U 2,4-Dinitrophenol 2070 uJ
Aniline 104 U 4-Nitrophenol 519 U
Phenol 104 U Dibenzofuran 17. J
Bis(2-Chloroethyl)Ether 207 U 2,4-Dinitrotoluene 104 U
2-Chlorophenol 207 U Diethylphthalate , 519 U
1,3-Dichlorobenzene 207 U Fluorene 21 J
1,4-Dichlorobenzene 104 . 9] 4-Chlorophenyl-Phenylether 104 U
1,2-Dichlorobenzene 104 U 4-Nitroaniline 104 U
Benzyl Alcohol 104 U 4,6-Dinitro-2-Methylphenol 1040 UJ
2-Methylphenol 104 U N-Nitrosodiphenylamine 104 U
2,2’-Oxybis[1-chloropropane] 104 U 1,2-Diphenylhydrazine 104 U
N-Nitroso-Di-N-Propylamine 104 U 4-Bromophenyl-Phenylether 104 U
4-Methylphenol 63 J Hexachlorobenzene 104 U
Hexachloroethane 104 U Pentachlorophenol 519 ul
Nitrobenzene 104 U Phenanthrene 87 J
Isophorone 104 U Anthracene 51 J
2-Nitrophenol | 519 U Caffeine 104 U
2,4-Dimethylphenol 104 U Carbazole 15 J
Bis(2-Chloroethoxy)Methane 104 U . Di-N-Butylphthalate 104 uJ
Benzoic Acid _.3«’10(1_.}% Fluoranthene 199
2,4-Dichlorophenol 104 U Benzidine 4150 ur
1,2,4-Trichlorobenzene 104 U Pyrene : 279
Naphthalene 46 J Retene . 100 J
4-Chloroaniline 104 U Butylbenzylphthalate . 519 - U
Hexachlorobutadiene 104 U Benzo(a)anthracene 104 U
4-Chloro-3-Methylphenol 104 U 3,3’-Dichlorobenzidine 2070 U
2-Methylnaphthalene 19 J Chrysene 113
1-Methylnaphthalene 10 J Bis(2-Ethylhexyl) Phthalate 213 U3
Hexachlorocyclopentadiene 104 U Di-N-Octyl Phthalate . 207 U
2,4,6-Trichlorophenol 519 U Benzo(b)fluoranthene 210
2,4,5-Trichlorophenol - 104 U Benzo(k)fluoranthene 64 J
2-Chloronaphthalene 104 U Benzo(a)pyrene -81 J
2-Nitroaniline 519 U 3B-Coprostanol 1080 _
Dimethylphthalate 104 U Indeno(1,2,3-cd)pyrene 227 J
2,6-Dinitrotoluene 207 U Dibenzo(a,h)anthracene 207 U
Acenaphthylene 14 J Benzo(ghi)perylene 111
3-Nitroaniline 207 U
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Sample: 9824808
Field ID: MW-3

Project Officer: Dale Norton

Project Name: Budd Inlet Sediments

Date Collected: 06/09/98
Date Prepared: 06/29/98
Date Analyzed: 07/16/98

LIMS Project ID: 1797-98

Method: SW8270
Matrix: Frozen Sediment/soil
Units: ug/Kg dw

Surrogate Recoveries
~-Fluorophenol 80 %
5-Phenol 95 %
4-2-Chlorophenol 76 %

1,2-Dichlorobenzene-D4 36 %
5-Nitrobenzene 32 %
~-Fluorobiphenyl 75 %
10-Pyrene 90 %
14-Terphenyl 90 %
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Manchester Environmental Laboratory

Department of Ecology
= Analysis Report for
~ Base/Neutral/Acids

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 98248083 Date Collected;: 06/09/98 Method: SW8270
Field ID: MW-4 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kgdw
Analyte Resuit Qualifier Analyte Result Qualifier
N-Nitrosodimethylamine 517 us Acenaphthene 103 U
Pyridine 517 U 2,4-Dinitrophenol 2070 ur
Aniline 103 U 4-Nitrophenol 517 U
Phenol 103 |81} Dibenzofuran 17 J
Bis(2-Chloroethyl)Ether 207 U 2,4-Dinitrotoluene 103 u
2-Chlorophenol 207 9) Diethylphthalate 517 U
1,3-Dichlorobenzene 207 U Fluorene 15 J
1,4-Dichlorobenzene 103 U 4-Chlorophenyl-Phenylether 103 U

- 1,2-Dichlorobenzene 103 U 4-Nitroaniline _ 103 U
Benzyl Alcohol 103 u 4,6-Dinitro-2-Methylphenol 1030 ur
2-Methylphenol 2.7 J N-Nitrosodiphenylamine 103 U
2,2°-Oxybis[1-chloropropane] 103 U 1,2-Diphenylhydrazine 103 U
N-Nitroso-Di-N-Propylamine 103 U 4-Bromophenyl-Phenylether 103 U
4-Methylphenol 55 J Hexachlorobenzene 103 4]
Hexachloroethane 103 U Pentachlorophenol 517 [0})
Nitrobenzene 103 U -~ Phenanthrene 84 J
Isophorone 103 9] Anthracene 49 J
2-Nitrophenol 517 U Caffeine 103 U
2,4-Dimethylphenol 103 U Carbazole 103 U
Bis(2-Chloroethoxy)Methane 103 U .. Di-N-Butylphthalate 1100 ‘
Benzoic Acid ~3690.—F @3 - Fluoranthene 186

- 2,4-Dichlorophenol 103 U Benzidine 4140 u
1,2,4-Trichlorobenzene 103 U Pyrene 278
Naphthalene 42 J Retene . 144
4-Chloroaniline 103 U Butylbenzylphthalate 27 J
Hexachlorobutadiene 103 U Benzo(a)anthracene 103 U
4-Chloro-3-Methylphenol, 103 U 3,3’-Dichlorobenzidine 2070 U
2-Methylnaphthalene 17 J Chrysene 140
1-Methylnaphthalene 10 J Bis(2-Ethylhexyl) Phthalate 283 ul
Hexachlorocyclopentadiene 103 U Di-N-QOctyl Phthalate 207 U
2,4,6-Trichlorophenol 517 - U Benzo(b)fluoranthene 197
2,4,5-Trichlorophenol 103 U Benzo(k)fluoranthene 65 J
2-Chloronaphthalene 103 U Benzo{(a)pyrene 94 J
2-Nitroaniline 517 U 3B-Coprostanol 1040
Dimethylphthalate 103 U Indeno(1,2,3-cd)pyrene 234 J
2,6-Dinitrotoluene 207 U Dibenzo(a,h)anthracene 193 J
Acenaphthylene 17 J Benzo(ghi)perylene 124
3-Nitroaniline 207 U
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Sample: 9824808
Field ID: MW-4
Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

LIMS Project ID: 1797-98

Date Collected: 06/09/98 Method: SW8270

Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Date Analyzed: 07/16/98 Units:  ug/Kg dw

Surrogate Recoveries

-Fluorophenol 76 %
5-Phenol 90 %
4-2-Chlorephenol 74 %
1,2-Dichlorobenzene-D4 46 %
5-Nitrobenzene 43 %
-Fluorebiphenyl 79 %
10-Pyrene 96 %
14-Terphenyl 94 %
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Manchester Environmental Labbratory

Department of Ecology
e Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 9824808: : Date Collected: 06/09/98 Method: SW8270
Field ID: MW-4A Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kgdw
Analyte Result Qualifier Analyte Result Qualifier
N-Nitrosodimethylamine 523 181 Acenaphthene 104 U
Pyridine - 523 U 2,4-Dinitrophenol 2090 uJ
Aniline 104 U 4-Nitrophenol | | 523 U
Phenol 104 uy Dibenzofuran 16 J
Bis(2-Chloroethyl)Ether 209 U 2,4-Dinitrotoluene 104 U
2-Chlorophenol 209 U Diethyiphthalate 523 U
1,3-Dichlorobenzene 209 U Fluorene 18 - J
1,4-Dichlorobenzene 104 U 4-Chlorophenyl-Phenylether 104 U
1,2-Dichlorobenzene 104 U 4-Nitroaniline 104 U
Benzyl Alcohol 104 U 4,6-Dinitro-2-Methylphenol 1040 u)
2-Methylphenol 104 U N-Nitrosodiphenylamine 104 U
2,2’-Oxybis[1-chloropropane] 104 U 1,2-Diphenylhydrazine 104 U
N-Nitroso-Di-N- Propylamme 104 U 4-Bromophenyl-Phenylether 104 U
4-Methylphenol 52 J Hexachlorobenzene 104 U
Hexachloroethane : 104 U Pentachlorophenol 523 Ul
Nitrobenzene 104 U Phenanthrene 105
Isophorone 104 9] Anthracene 64 J
2-Nitrophenol 523 U Caffeine 104 U
2,4-Dimethylphenol 104 U Carbazole ' 20 J
Bis(2- -Chloroethoxy)Methane 104 U Di-N-Butylphthalate 130 UJ
Benzoic Acid : &640«—”-':}“@@ Fluoranthene 424
2,4-Dichlorophenol 104 U Benzidine ‘ 4180 uJ
1,2,4-Trichlorobenzene 104 ¢ Pyrene 423
Naphthalene 40 . J Retene . 111
4-Chloroaniline 104 U Butylbenzylphthalate 523 U
Hexachlorobutadiene 104 U Benzo(a)anthracene 140
4-Chloro-3-Methylphenol 104 U 3,3’-Dichlorobenzidine 2090 U
2-Methylnaphthalene 17 J Chrysene 190
1-Methylnaphthalene 10 J Bis(2-Ethylhexyl) Phthalate 214 ur
Hexachlorocyclopentadiene 104 U Di-N-Octy! Phthalate 209 U
2,4,6-Trichlorophenol 523 U Benzo(b)fluoranthene 237
2,4,5-Trichlorophenol 104 U Benzo(k)fluoranthene 99 J
2-Chloronaphthalene 104 U Benzo(a)pyrene 106
2-Nitroaniline 523 U 3B-Coprostanol 1040
Dimethylphthalate 104 U " Indeno(1,2,3-cd)pyrene 242 J
2,6-Dinitrotoluene 209 U Dibenzo(a,h)anthracene 201 J
Acenaphthylene 17 J Benzo(ghi)perylene 137
“3-Nitroaniline’ 209 U
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
%‘?e?é) lI%: gg%ﬁA 1332 I(‘Ex?gpeac;zgi 82533532 ﬁ:&&d g‘zggl]%ediment/ soil

Project Officer: Dale Norton ~ Date Analyzed: 07/16/98 Units: ug/Kgdw

Surrogate Recoveries

-Fluorophenol 72
5-Phenol 87
4-2-Chlorophenol 70
1,2-Dichlorobenzene-D4 40
5-Nitrobenzene 30
-Fluorobiphenyl 78
10-Pyrene 94
14-Terphenyl 922
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name:

Sample: 9824808:
Field ID: MW-5

Project Officer: Dale Norton

Budd Inlet Sediments

i Date Collected: 06/09/98
Date Prepared: 06/29/98
Date Analyzed: 07/16/98

LIMS Project ID: 1797-98

Method: SW8270

Matrix:

Units:

Frozen Sediment/soil
ug/Kg dw

Result OQualifier Analyte

Analyte Result Qualifier
N-Nitrosodimethylamine 593 uJ Acenaphthene 119 U
Pyridine 593 U 2,4-Dinitrophenol 2370 ur
Aniline 237 18] 4-Nitrophenol 593 U
Phenol 130 uI Dibenzofuran 10 J
Bis(2-Chioroethyl)Ether 237 U 2,4-Dinitrotoluene 119 U
2-Chlorophenol 237 U Diethylphthalate 593 U
1,3-Dichlorobenzene 237 U Fluorene 11 J
1,4-Dichlorobenzene 119 U 4-Chlorophenyl-Phenylether 119 U
1,2-Dichlorobenzene 119 U 4-Nitroaniline 119 U
Benzyl Alcohol 119 U 4,6-Dinitro-2-Methylphenol 1190 uJ
2-Methyliphenol _ 119 U N-Nitrosodiphenylamine 119 . U
2,2’-Oxybis[1-chloropropane] 119 U 1,2-Diphenylhydrazine 119 U
N-Nitroso-Di-N-Propylamine 119 U 4-Bromophenyl-Phenylether 119 U
4-Methylphenol 76 J Hexachlorobenzene 119 U
Hexachloroethane 119 U Pentachlorophenol 593 ul
Nitrobenzene 119 U Phenanthrene 64 J
Isophorone 119 U Anthracene 37 J
2-Nitrophenol 593 U. Caffeine 119 U
2,4-Dimethylphenol 119 U Carbazole 119 U
Bis(2-Chloroethoxy)Methane 119 U . Di-N-Butylphthalate 1640
Benzoic Acid -4190——F (=) Fluoranthene 168
2,4-Dichlorophenol 119 U Benzidine 4750 uJ
1,2,4-Trichlorobenzene 119 U Pyrene 213
Naphthalene 24 J Retene . 111 J
4-Chloroaniline 119 9] Butylbenzylphthalate 593 U
Hexachlorobutadiene 119 U Benzo(a)anthracene 78 J
4-Chloro-3-Methylphenol 119 U 3,3’-Dichlorobenzidine 2370 U
2-Methylnaphthalene 12 J Chrysene ‘ 96 J
1-MethyInaphthalene 4.2 J Bis(2-Ethylhexyl) Phthalate 219 uJ
Hexachlorocyclopentadiene 119 U  Di-N-Octyl Phthalate 237 U
2,4,6-Trichlorophenol 593 u Benzo(b)fluoranthene 151
2,4,5-Trichlorophenol 119 U Benzo(k)fluoranthene 47 J
2-Chloronaphthalene 119 U Benzo(a)pyrene 70 J
2-Nitroaniline 593 U 3B-Coprostanol 1310
Dimethylphthalate 119 U Indeno(1,2,3-cd)pyrene 242 J
2,6-Dinitrotoluene 237 U Dibenzo(a,h)anthracene 220 J
Acenaphthylene 119 U Benzo(ghi)perylene 113 J
3-Nitroaniline : 237 U
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Manchester Environmental Laboratory

Departmelit of Ecology
Analysis Report for
Base/Neutral/Acids

Sample: 9824808
Field ID: MW-5

Project Name:  Budd Inlet Sediments

Project Officer: Dale Norton

! Date Collected: 06/09/98
Date Prepared: 06/29/98
Date Analyzed: 07/16/98

LIMS Project ID: 1797-98

Method: SWRg270
Matrix: Frozen Sediment/soil
Units: ug/Kg dw

Surrogate Recoveries

~Fluorophenol 78 %
5-Phenol 91 %
4-2-Chlorophenol 76 %
1,2-Dichlorobenzene-D4 4 %
5-Nitrobenzene 39 %
-Fluorobiphenyl 79 %
10-Pyrene 87 %
14-Terphenyl 87 %
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Manchester Environmental Laboratory

. Department of Ecology
Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
| Sample; 98248086 Date Collected: 06/09/98 Method: SW8270
Field ID: MW-6 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kgdw
Analyte Result Qualifier Analyte Result  Qualifier
N-Nitrosodimethylamine 584 ul Acenaphthene 11 J
Pyridine 584 U 2,4-Dinitrophenol 2340 )
Aniline 117 U 4-Nitrophenol 584 U
Phenol : 102 ul Dibenzofuran 18 J
Bis(2- Chioroethyl)Ether 234 U 2,4-Dinitrotoluene 117 U
2-Chlorophenol 234 U Diethyliphthalate 584 U
1,3-Dichiorobenzene 234 U Fluorene 19 J
1,4-Dichlorobenzene 117 U 4-Chlorophenyl-Phenylether 117 u
1,2-Dichlorobenzene 117 9] 4-Nitroaniline 117 U
Benzyl Alcohol 117 U 4,6-Dinitro-2-Methylphenol 1170 Ul
2-Methylphenol 117 U N-Nitrosodiphenylamine 117 U
2,2’-Oxybis[1-chloropropane] 117 U 1,2-Diphenylhydrazine 117 U
N-Nitroso-Di-N-Propylamine 117 U . 4-Bromophenyl-Phenylether 117 U
4-Methylphenol 212 Hexachlorobenzene 117 U
Hexachloroethane 117 U Pentachlorophenol 584 - U
Nitrobenzene 117 U Phenanthrene 99 J
Isophorone 117 U Anthracene 58 J
2-Nitrophenol 584 U Caffeine 117 U
2,4-Dimethylphenol 117 - U Carbazole 24 ]
Bls(2 -Chloroethoxy)Methane 117 U Di-N-Butylphthalate 3220
Benzoic Acid 24 Fluoranthene - 224
2,4-Dichlorophenol 117 U Benzidine 4670 ul
1,2,4-Trichlorobenzene 117 [§) Pyrene , 314
Naphthalene 36 J Retene . 105 J
4-Chloroaniline 117 U Butylbenzylphthalate 40 J
Hexachlorobutadiene 117 U Benzo(a)anthracene 117 - U
4-Chloro-3-Methylphenol 117 U 3,3’-Dichlorcbenzidine 2340 U
2-Methylnaphthalene 16 J Chrysene 170
1-Methylnaphthalene 8.3 J Bis(2-Ethylhexyl) Phthalate 272 ur
Hexachlorocyclopentadiene 117 U Di-N-Octyl Phthalate 234 U -
2,4,6-Trichlorophenol 584 u Benzo(b)fluoranthene 238
2 4,5-Trichlorophenol 117 U Benzo(k)fluoranthene 62 J
2- Chloronaphthalene 117 u Benzo(a)pyrene 117
2-Nitroaniline 584 U 3B-Coprostanol 1460
Dimethylphthalate 117 U Indeno(1,2,3-cd)pyrene 252 J
2,6-Dinitrotoluene 234 U Dibenzo(a,h)anthracene 218 J
Acenaphthy!ene 15 J Benzo(ghi)perylene - 127
3-Nitroaniline | _ 234 U

7
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Manchester Environmental Laboratory

Department of Ecology
= Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 9824808 Date Collected: 06/09/98 Methods SW8270
Field ID: MW-6 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw
Surrogate Recoveries
-Fiuorophenol 76 %
5-Phenol 90 %
4-2-Chlorophenol 74 %
1,2-Dichlorobenzene-D4 35 %
5-Nitrobenzene 32 %
Fluorobiphenyl 75 %
10-Pyrene 91 %
14-Terphenyl 92 %
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Authorized By: {[7//« 5&'4 = Release Date: __ <7/ 22/9% Page:




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name:  Budd Inlet Sediments

Sample: 9824808
Field ID: REF

Project Officer: Dale Norton

Date Collected: 06/09/98 Method: SW8270

LIMS Project ID: 1797-98

Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil

Date Analyzed: 07/16/98 Units:

ug/Kg dw

Analyte Result Qualifier - Analyte Result Qualifier

1 N-Nitrosodimethylamine 458 UJ  Acenaphthene 92 U
Pyridine 458 U - 2,4-Dinitrophenol 1830 Ul
Aniline 92 U 4-Nitrophenol 458 U
Phenol 100 uJ Dibenzofuran 7.2 J
Bis(2-Chloroethyl)Ether 183 U 2,4-Dinitrotoluene 92 U
2-Chlorophenol 183 U Diethylphthalate 458 U
1,3-Dichlorobenzene 183 U Fluorene : 3.7 J
1,4-Dichlorobenzene 92 U 4-Chlorophenyl-Phenylether 92 U
1,2-Dichlorobenzene 92 U 4-Nitroaniline 92 . U
Benzyl Alcohol 92 U 4,6-Dinitro-2-Methylphenol 916 UJ
2-Methylphenol - 92 U N-Nitrosodiphenylamine 92 U
2,2’-Oxybis[1-chloropropane] - 92 U 1,2-Diphenylhydrazine 92 U
N-Nitroso-Di-N-Propylamine 92 U 4-Bromophenyl-Phenylether 92 U
4-Methyiphenol 92 U Hexachlorobenzene ‘ 92 6]
Hexachloroethane 92 U Pentachlorophenol 458 Ul
Nitrobenzene 92 - U Phenanthrene 37 J
Isophorone 92 U Anthracene 11 J
2-Nitrophenol 458 U Caffeine 92 U
2,4-Dimethylphenol 92 U Carbazole 92 §)
Bis(2-Chloroethoxy)Methane 92 u Di-N-Butylphthalate 206 u)
Benzoic Acid 3220-—-F (bﬁ Fluoranthene 81 J
2,4-Dichlorophenol 92 9] Benzidine 3660 uJ
1,2,4-Trichlorobenzene 92 u Pyrene mn J
Naphthalene 23 J Retene : 112
4-Chloroaniline 92 U Butylbenzylphthalate 458 U
Hexachlorobutadiene 92 U Benzo(a)anthracene 92 U
4-Chloro-3-Methylphenol 92 U 3,3’-Dichlorobenzidine 1830 U
2-Methylnaphthalene 9 J Chrysene 43 J
1-Methylnaphthalene 6.4 J Bis(2-Ethylhexyl) Phthalate 103 ul
Hexachlorocyclopentadiene 92 U Di-N-Octyl Phthalate 183 U
2,4,6-Trichlorophenol 458 U Benzo(b)fluoranthene 74 J
2,4,5-Trichlorophenol 92 U Benzo(k)fluoranthene 28 J
2-Chloronaphthalene 92 U Benzo(a)pyrene 26 J
2-Nitroaniline 458 U 3B-Coprostanol 804 U
Dimethylphthalate 92 U Indeno(1,2,3-cd)pyrene 181 J
2,6-Dinitrotoluene 183 U Dibenzo(a,h)anthracene 183 U
Acenaphthylene 7.5 J Benzo(ghi)perylene 85 J
3-Nitroaniline 183 U ,
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Manchester Environmental Laboratory
Departnient of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 9824808 Date Collected: 06/09/98 Method: SW8270

Field ID: REF Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw
Surrogate Recoveries

~-Fluorophenol 76 %

5-Phenol _ 87 %

4-2-Chlorophenol 73 %
1,2-Dichlorobenzene-D4 37 %

5-Nitrobenzene 60 %

-Fluorobiphenyl 76 %

10-Pyrene : 91 %

14-Terphenyl 90 %
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for |
Base/Neutral/Acids “
Project Name:  Budd Inlet Sediments " LIMS Project ID: 1797-98
Sample: 9824808 " Date Collected: 06/10/98 Method: SW8270
Field ID: HARDI Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil

Project Officer: Dale Norton Date Analyzed: 07/16/98 Units:  ug/Kg dw

Result Qualifier Analyte

Result Qualifier

Analyte
N-Nitrosodimethylamine 221 Ul Acenaphthene 42 J
Pyridine 221 U 2,4-Dinitrophenol 884 uy
Aniline 44 U 4-Nitrophenol 221 U
Phenol 166 uJ Dibenzofuran 75
Bis(2-Chloroethy!)Ether 88 U 2,4-Dinitrotoluene 44 U

{ 2-Chlorophenol 88 U Diethylphthalate 221 U
" 1,3-Dichlorobenzene 88 U Fluorene 53
1,4-Dichlorobenzene 44 U 4-Chlorophenyl-Phenylether 44 U
1,2-Dichlorobenzene 25 J 4-Nitroaniline 4 U
Benzyl Alcohol 44 U 4,6-Dinitro-2-Methylphenol 442 Ul
2-Methylphenol 44 U N-Nitrosodiphenylamine 44 0)
2,2"-Oxybis[1-chloropropane} 44 U 1,2-Diphenylhydrazine 44 U
N-Nitroso-Di-N-Propylamine 44 U 4-Bromophenyl-Phenylether 44 U
4-Methylphenol 210 Hexachlorobenzene 44 19
Hexachloroethane 44 U Pentachlorophenol < 124 J
Nitrobenzene 44 U - Phenanthrene 288
Isophorone 44 U Anthracene 65
2-Nitrophenol 221 - U Caffeine 44 U
2,4-Dimethylphenol 44 U Carbazole 36 J
Bis(2-Chloroethoxy)Methane 44 U . Di-N-Butylphthalate 1030
Benzoic Acid 1650——F gﬁ)a Fluoranthene 400
2,4-Dichlorophenol 44 U Benzidine 1770 ur
1,2,4-Trichlorobenzene 44 U Pyrene 393
Naphthalene 186 Retehe : 369
4-Chloroaniline 44 U Butylbenzylphthalate 56 J
Hexachlorobutadiene 44 U Benzo(a)anthracene 44 U
4-Chloro-3-Methylphenol 44 U 3,3’-Dichlorobenzidine 884 U
2-Methylnaphthalene 72 Chrysene 152
1-Methylnaphthalene 45 Bis(2-Ethylhexyl) Phthalate 490
Hexachlorocyclopentadiene 44 U Di-N-Octyl Phthalate 91

- | 2,4,6-Trichlorophenol 221 U Benzo(b)fluoranthene 160
2,4,5-Trichlorophenol 44 U Benzo(k){luoranthene 54
2-Chloronaphthalene 44 U Benzo(a)pyrene 94
2-Nitroaniline 221 U 3B-Coprostanol 423
Dimethylphthalate 44 U Indeno(1,2,3-cd)pyrene 131 J
2,6-Dinitrotoluene 88 U Dibenzo(a,h)anthracene 93
Acenaphthylene 26 J Benzo(ghi)perylene 91
3-Nitroaniline. 88 U
(‘\ - ' .
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Sample: 9824808
Field ID: HARDI1
Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

LIMS Project ID: 1797-98

Date Collected: 06/10/98 Method: SW8270

Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Date Analyzed: 07/16/98 Units: ug/Kgdw

Surrogate Recoveries
-Fluorophenol 79 %
5-Phenol 93 %
4-2-Chlerophenol 78 %
,2-Dichiorobenzene-D4 44 %
5-Nitrobenzene 70 %
-Fluorobiphenyl 76 %
10-Pyrene 88 %
14-Terphenyl 89 %
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- Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name: Budd Inlet Sediments ‘ LIMS Project ID: 1797-98
Sample: 982480 Date Collected: 06/10/98 Method: SW8270
Field ID: HARD2 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kgdw
Analyte —_Result Qualifier Analyte Result  Qualifier
N-Nitrosodimethylamine 216 . Uy Acenaphthene 63
Pyridine 216 U 2,4-Dinitrophenol 864 uJ
Aniline 43 U 4-Nitrophenol 216 U
Phenol 114 {0} ] Dibenzofuran 41 J
Bis(2-Chloroethyl)Ether 86 U 2,4-Dinitrotoluene . 43 U
2-Chlorophenol 86 U, Diethylphthalate _ 216 8]
1,3-Dichlorobenzene 86 U Fluorene 64
1,4-Dichlorobenzene 43 U 4-Chlorophenyl-Phenylether 43 U
1,2-Dichlorobenzene 43 U 4-Nitroaniline 43 U
Benzyi Alcohol 43 U 4,6-Dinitro-2-Methylphenol 432 uj
2-Methylphenol 43 U N—Nltrosodxphenyiamme 43 U
2,2’-Oxybis[1-chloropropane] 43 U 1,2-Diphenylhydrazine 43 3]
N-Nitroso-Di-N-Propylamine 43 U 4—Bromophenyl—Phenylether 43 U
4-Methylphenol - 158 Hexachlorobenzene 43 U
Hexachioroethane 43 U Pentachlorophenol 134 J
Nitrobenzene 43 U Phenanthrene ' 403
Isophorone 43 U Anthracene ' 142
2-Nitrophenol 216 U Caffeine 43 U
2,4-Dimethylphenol 43 U Carbazole 43
Bxs(2 -Chloroethoxy)Methane 43 U - Di-N-Butylphthalate 134 ul
Benzoic Acid ~1550-——} % Fluoranthene 753
2,4-Dichlorophenol 43 9] Benzidine 1730 ul
1,2,4-Trichlorobenzene 43 U Pyrene 843
Naphthalene 140 Retene 158
4-Chloroaniline 43 U Butylbenzylphthalate 77 J
Hexachlorobutadiene ' 43 U Benzo(a)anthracene - 315
4-Chloro-3-Methylphenol 43 U 3,3’-Dichlorobenzidine 864 U
2-Methylnaphthalene 54 Chrysene 383
1-Methylnaphthalene 27 J Bis(2-Ethylhexyl) Phthalate 1430
Hexachlorocyclopentadiene 43 U Di-N-Octyl Phthalate 77 J
2,4,6-Trichlorophenol 216 u Benzo(b)fluoranthene 465
2 4,5-Trichlorophenol 43 U - Benzo(k)fluoranthene 189
2-Chlozonaphtha§ene 43 U Benzo(a)pyrene 343
2-Nitroaniline 216 U 3B-Coprostanol ' 532
Dimethylphthalate 43 U Indeno(1,2,3-cd)pyrene - 270
2,6-Dinitrotoluene 86 U Dibenzo(a,h)anthracene 125

-| Acenaphthylene 28 J ‘Benzo(ghi)perylene 214
‘3-Nitroaniline 86 U - |

- Authorized By: /{7 N, e Release Date: __ 7/ 27/ 7. s Page: 1



Manchester Environmental Laboratory
| Department of Ecology
=  Analysis Report for
Base/Neutral/Acids

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98

Sample: 98248090 ¢ Date Collected: 06/10/98 Method: SW8270
Field ID: HARD2 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kgdw.

Surrogate Recoveries

-Fluorophenol 81 %
5-Phenol 95 %
4-2-Chlorophenol 76 %
1,2-Dichlorobenzene-D4 51 %
5-Nitrobenzene 44 %
~-Fluorobiphenyl 76 %
10-Pyrene 84 %
14-Terphenyl 83 %

g _ P |
Authorized By: f/%ﬁzxﬁ_ Release Date: “'z'j/af 7/ 7 Pagé:




Manchester Environmental Laboratory

Department of Ecology
= Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 9824809 Date Collected: 06/10/98 Method: SW8270
Field ID: FIDO1 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw
Analyte Result Qualifier Analyte ‘ Result Qualifier
N-Nitrosodimethylamine 352 Ul - Acenaphthene 46 J
Pyridine 352 U 2,4-Dinitrophenol 1410 uJ
Aniline 71 U 4-Nitrophenol 352 U
Phenol 267 uJ Dibenzofuran 42 J
Bis(2-Chloroethyl)Ether 141 U 2,4-Dinitrotoluene 7 U
2-Chlorophenol 141 U Diethylphthalate _ 352 U
1,3-Dichlorobenzene 141 U Fluorene 86
1,4-Dichlorobenzene 49 J 4-Chlorophenyl-Phenylether 71 U
1,2-Dichlorobenzene 71 U 4-Nitroaniline n U
Benzy! Alcohol : 71 U 4,6-Dinitro-2-Methylphenol 705 Uy
2-Methylphenol 71 U N-Nitrosodiphenylamine 71 uJ
2 2’—Oxybxs[1-chloropropane} 71 5] 1,2-Diphenylhydrazine 71 U
N-Nxtroso«D1~N—Propy1amme 71 8] 4~Bromopheny1~Phenyiether 71 U
4-Methylphenol 155 Hexachlorobenzene 71 U
Hexachloroethane 71 U Pentachlorophenol 259 U
{ Nitrobenzene 71 U Phenanthrene 526
Isophorone 71 U Anthracene 394
2-Nitrophenol 352 U Caffeine __ 71 U
2,4-Dimethylphenol 71 U Carbazole’ 134
Bls(2 -Chloroethoxy)Methane 71 U . D1-N-Butylph£ha]ate 659 uJ
Benzoic Acid M% Fluoranthene 5500
2,4-Dichlorophenol 71 U Benzidine 2820 us
1,2,4-Trichlorobenzene 1 - U Pyrene : 4250
Naphthalene 41 J Retene 819
4-Chloroaniline 387 Butylbenzylphthalate 3352 J
Hexachlorobutadiene 71 U Benzo(a)anthracene 1100
4-Chloro-3-Methylphenol 71 U 3,3’-Dichlorobenzidine : 1410 U
2-Methylnaphthalene 37 J Chrysene 2180
1-Methylnaphthalene 19 J Bis(2-Ethylhexyl) Phthalate 6690 E
Hexachlorocyclopentadiene 71 U Di-N-Octyl Phthalate 254
2,4,6-Trichlorophenol 352 U Benzo(b)flueranthene 1540
2 4 '5- Trichlorophenol 71 U Benzo(k)fluoranthene 587
2—Chloronaphthaiene 71 8] Benzo(a)pyrene 598
2-Nitroaniline 352 U 3B-Coprostanol 3060
‘Dimethylphthalate 231 Indeno(1,2,3-cd)pyrene - 465
2,6-Dinitrotoluene 141 U Dibenzo(a,h)anthracene 141 U
Acenaphthylene 114 Benzo(ghi)perylene 356
3-Nitroaniline 141 U

Authorized By: _?) 2 %KU_ @m Release Date: ?:/47/73/ Page: 1




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments | LIMS Project ID: 1797-98
Sample: 98248091 . Date Collected: 06/10/98 Method: SW8270
Field ID: FIDOI1 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil

Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kgdw

Surrogate Recoveries

-Fluorophenol 88 %
5-Phenol 101 %
4-2-Chlorophenocl 84 %
1,2-Dichlorobenzene-D4 56 %
5-Nitrobenzene 61 %
-Fluorobiphenyl 87 %
10-Pyrene 106 %
14-Terphenyl 103 %

Authorized By: p 2 %%{,L‘,‘?f\_ﬁ— ) Release Date: G2 T 5 Page:
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Sample: 98248092
Field ID: PD-1 _
Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

Date Collected: 06/09/98
Date Prepared: 06/29/98
Date Analyzed: 07/16/98

LIMS Project ID: 1797-98

Method: SW8270

Matrix: Frozen Sediment/soil

Units:  ug/Kg dw

Result Qualifier Anpalyte

Result Qualifier

Analyte

N-Nitrosodimethylamine 649 ul Acenaphthene 87 J
Pyridine 649 U 2,4-Dinitrophenol 2600 Ul
Aniline 130 U 4-Nitrophenol 649 U
Phenol 176 uJ Dibenzofuran 88 J
Bis(2-Chloroethyl)Ether 260 U 2,4-Dinitrotoluene 130 U
2-Chlorophenol 260 U Diethylphthalate 649 U
1,3-Dichlorobenzene 260 U Fluorene 108 J
1,4-Dichlorobenzene 130 U 4-Chlorophenyl-Phenylether 130 U
1,2-Dichlorobenzene 130 U 4-Nitroaniline 130 U
Benzyl Alcohol 130 U 4,6-Dinitro-2-Methylphenol 1300 UJ
2-Methylphenol _ 130 U N-Nitrosodiphenylamine 130 8)
2,2’-Oxybis[1-chloropropane] 130 9] 1,2-Diphenylhydrazine 130 U
N-Nitroso-Di-N-Propylamine 130 U 4-Bromophenyl-Phenylether 130 U
4-Methylphenol 304 Hexachlorobenzene 130 U
Hexachloroethane 130 U Pentachlorophenol 649 ul
Nitrobenzene 130 U Phenanthrene 400
Isophorone 130 U Anthracene 211
2-Nitrophenol 649 u Caffeine 130 U
2,4-Dimethylphenol 130 U Carbazole 49 J
Bis(2-Chloroethoxy)Methane 130 U _ - Di-N-Butylphthalate 2950

Benzoic Acid 4690-——‘1“(243 Fluoranthene 935
2,4-Dichlorophenol 130 U Benzidine 5190 ul
1,2,4-Trichlorobenzene 130 U Pyrene 1210
Naphthalene 52 J -Retene . . 102 J
4-Chloroaniline 130 U Butylbenzylphthalate 130 U
Hexachlorobutadiene 130 U Benzo(a)anthracene 526
4-Chloro-3-Methylphenol 130 U 3,3’-Dichlorobenzidine 2600 U
2-Methylnaphthalene 32 J Chrysene 548
1-Methylnaphthalene 16 J Bis(2-Ethylhexyl) Phthalate 451 uJ
Hexachlorocyclopentadiene 130 U Di-N-Octyl Phthalate 260 U
2,4,6-Trichlorophenol 649 U Benzo(b)fluoranthene 620
2,4,5-Trichlorophenol 130 U Benzo(k)fluoranthene 232
2-Chloronaphthalene 130 U Benzo(a)pyrene 316
2-Nitroaniline 649 U 3B-Coprostanol 1750
Dimethylphthalate 130 U Indeno(1,2,3-cd)pyrene 351 J
2,6-Dinitrotoluene 260 U Dibenzo(a,h)anthracene 261
Acenaphthylene 31 J Benzo(ghi)perylene 194
3-Nitroaniline 260 U

Authorized By: 8’ W ~ Release Date: ?/ 27/ 77 Page: 1




Manchester Environmental Laboratory

Department of Ecology

Analysis Report for
Base/Neutral/Acids

Sample: 9824809,
Field ID: PD-1

Project Name:  Budd Inlet Sediments

Project Officer: Dale Norton

- Date Collected: 06/09/98
Date Prepared:
Date Analyzed:

06/29/98
07/16/98

'LIMS Project ID: 1797-98

Method: SW8270
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

Surrogate Recoveries

78

79
44
43
81
39
88
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids '

Project Name:  Budd Inlet Sediments , LIMS Project ID: 1797-98
Sample: 98248093 Date Collected: 06/10/98 Method: SW8270
Field ID: WB1 , Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw
Analyte Result Qualifier Analyte Result Qualifier
'N-Nitrosodimethylamine 257 UJ  Acenaphthene 31 J
Pyridine 257 U 2,4-Dinitrophenol 1030 ul
Aniline 51 U 4-Nitrophenol - 257 U
Phenol 154 -y Dibenzofuran 43 J
Bis(2-Chioroethyl)Ether 103 U 2,4-Dinitrotoluene 51 U
2-Chlorophenol 103 U Diethylphthalate 257 u
1,3-Dichlorobenzene 103 U Fluorene 48 J
1,4-Dichlorobenzene : 51 U 4-Chlorophenyl-Phenylether 51 U
1,2-Dichlorobenzene 51 U 4-Nitroaniline 51 U
Benzyl Alcohol 51 U 4,6-Dinitro-2-Methylphenol 514 Uy

2-Methylphenol - 51 U N-Nitrosodiphenylamine ‘51 U
2,2’-Oxybisf1-chloropropane] 51 U 1,2-Diphenylhydrazine 51 U
N—Nltroso—Dl-N-Propylamme 51 U 4-Bromophenyl-Phenylether 51 U
4-Methylphenol 123 Hexachlorobenzene 51 U
Hexachloroethane 51 U Pentachlorophenol 127 J
Nitrobenzene 51 U Phenanthrene 242
Isophorone 15 J Anthracene 152
2-Nitrophenol 257 U Caffeine 51 U
2,4-Dimethylphenol 51 U Carbazole _ 44 J
Bis(2-Chloroethoxy)Methane 51 U . Di-N-Butylphthalate 118 ur
Benzoic Acid 1900——F- % Fluoranthene 802
2,4-Dichlorophenol 51 u Benzidine 2060 ul
1,2,4-Trichlorobenzene 51 u Pyrene 1630
Naphthalene 62 Retene : 160 :
4-Chloroaniline 51 U . Butylbenzylphthalate 257 U
Hexachlorobutadiene 51 U Benzo(a)anthracene 334 :
4-Chloro-3-Methylphenol 51 U 3,3’-Dichlorobenzidine 1030 u
2-Methylnaphthalene 31 J Chrysene 586
1-Methylnaphthalene 18 J Bis(2-Ethylhexyl) Phthalate 336 uJ
Hexachlorocyclopentadiene 51 U Di-N-Octyl Phthalate 103 U
2,4,6-Trichiorophenol 257 U Benzo(b)fluoranthene 605
2 4,5-Trichlorophenol 51 3] Benzo(k)fluoranthene - 223
2~Ciﬁoronaphthalene 51 U Benzo(a)pyrene 279
2-Nitroaniline 257 U 3B-Coprestanol - 1020
Dimethylphthalate 54 Indeno(1,2,3-cd)pyrene 237 J
2,6-Dinitrotoluene 103 U Dibenzo(a,h)anthracene - 125
Acenaphthylene 48 J Benzo(ghi)perylene 166
3-Nitroaniline 103 U

Authorized By: {( 4 K/ .-,é-w:—s——: Release Date: f?: / 3/7/ 7/ Page: 1




Manchester Environmental Laboratory

Departmeﬁt of Ecology
- Analysis Report for
Base/Neutral/Acids '

Project Name:  Budd Inlet Sediments | LIMS Project ID: 1797-98
Sample: 9824809; 06/10/98 Method: SW8270.
Field ID: WBI1 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw
Surrogate Recoveries

-Fluorophenol .77 %

5-Phenol 88 %

4-2-Chlorophenol 71 %
1,2-Dichlorobenzene-D4 41 %

5-Nitrobenzene 49 %

-Fluorobiphenyl 75 %

10-Pyrene ‘ 84 %

%

14-Terphenyl =~ 84

. Y o il | T '
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name:

Budd Inlet Sediments LIMS Project ID: 1797-98

Sample: 98248095 : Date Collected: 06/10/98 Method: SW8270 -
Field ID: WB2 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw
Analyte Result Qualifier Analyte Result Qualifier
N-Nitrosodimethylamine 256 (o)) Acenaphthene 39 J
Pyridine 256 U 2,4-Dinitrophenol 1020 uJ
Aniline 51 8] 4-Nitrophenol 256 U
Phenol 122 ul Dibenzofuran 52
Bis(2-Chloroethyl)Ether 102 U 2,4-Dinitrotoluene 51 U
2-Chlorophenol 102 U Diethylphthalate 256 U
1,3-Dichlorobenzene 102 U Fluorene 47 J
1,4-Dichlorobenzene 51 U 4-Chlorophenyl-Phenylether 51 U
1,2-Dichlorobenzene 51 U 4-Nitroaniline 51 U
Benzyl Alcohol 51 U 4,6-Dinitro-2-Methylphenol 512 uJ
2-Methylphenol 51 U N-Nitrosodiphenylamine ' 51 U
2,2’-Oxybis[1-chloropropane] 51 U 1,2-Diphenylhydrazine 51 U
N-Nitroso-Di-N-Propylamine 51 U -4-Bromophenyl-Phenylether 51 U
4-Methylphenol 135 Hexachlorobenzene 51 U
Hexachloroethane 51 U Pentachlorophenol 256 uJ
Nitrobenzene 51 U Phenanthrene 240
Isophorone 51 U Anthracene 142
2-Nitrophenol 256 U Caffeine 51 U
2,4-Dimethylphenol 51 U . Carbazole 46 J
Bis(2-Chioroethoxy)Methane 51 U . Di-N-Butylphthalate 210 Ul
Benzoic Acid ~1940—F % Fluoranthene 784
2,4-Dichlorophenol 51 8) Benzidine 2050 [8}]
1,2,4-Trichlorobenzene 51 U Pyrene 1190
Naphthalene 107 Retene . 127
4-Chloroaniline 51 U Butylbenzylphthalate 751 U
Hexachlorobutadiene 51 U Benzo(a)anthracene 291
4-Chloro-3-Methylphenol . 51 U 3,3’-Dichlorobenzidine 1020 U
2-Methylnaphthalene 37 J Chrysene . 564 .
1-Methylnaphthalene 20 J Bis(2-Ethylhexyl) Phthalate 362 ur
Hexachlorocyclopentadiene 51 U Di-N-Octyl Phthalate 102 U
2,4,6-Trichlorophenol 256 U Benzo(b)fluoranthene 660
2,4,5-Trichlorophenol 51 U Benzo(k)fluoranthene 180
2-Chloronaphthalene 51 U Benzo(a)pyrene 276
2-Nitroaniline 256 U 3B-Coprostanol 740
Dimethylphthalate 158 Indeno(1,2,3-cd)pyrene 244 J
2,6-Dinitrotoluene 102 U Dibenzo(a,h)anthracene 136
Acenaphthylene 50 J Benzo(ghi)perylene 176
3-Nitroaniline 102 U

Authorized By: /9 ‘ %Af. ;E__'__) | Release Date: G/;/ ) 7/ 7/ ' Page: 1




Manchester Environmental Laboratory
Department of Ecology
- Analysis Report for
Base/Neutral/Acids

Project Name:  Budd Inlet Sediments o LIMS Project ID: 1797-98

Date Collected: 06/10/98 Method: SW8270
Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Date Analyzed: 07/16/98 Units: ug/Kg dw

Surrogate Recoveries

-Fluorophenol 80 %
5-Phenol 93 %
{D4-2-Chlorophenol 74 %
1,2-Dichlorobenzene-D4 43 %
5-Nitrobenzene 38 %
-Fluorobiphenyl 78 %
10-Pyrene ' 89 %

14-Terphenyl 89

Authorized By: ‘ a %%: Release Date: LW‘VZ ?/ Page: 2



Manchester Environmental Léboratory

Department of Ecology
B Analysis Report for
Base/Neutral/Acids S

Project Name:  Budd Inlet Sediments - LIMS Project ID: 1797-98
Sample: 9824809 Date Collected: 06/10/98 - Method: SW8270
Field ID: IM1 Date Prepared: 06/29/98 Matrix: Sediment/Soil
Project Officer: Dale Norton - Date Analyzed: 07/16/98 Units: ug/Kg dw
Analyte Result Qualifier Analyte Result  Qualifier
N-Nitrosodimethylamine 260 ur Acenaphthene 75
Pyridine 260 U 2,4-Dinitrophenol 1040 uy
Aniline 52 U _ 4-Nitrophenol ‘ 260 U
Phenol . 60 ul Dibenzofuran : 59
Bis(2-Chloroethyl)Ether 104 U 2,4-Dinitrotoluene 52 U
2-Chlorophenol . 104 U Diethylphthalate 260 U
1,3-Dichlorobenzene 104 U Fluorene : 112
1,4-Dichlorobenzene 52 U 4-Chlorophenyl-Phenylether 52 U
1,2-Dichlorobenzene 52 U 4-Nitroaniline 52 U
Benzyl Alcohol 52 uy 4,6-Dinitro-2-Methylphenol 521 ul
2-Methylphenol | 9.3 J N-Nitrosodiphenylamine 52 U
2,2’-Oxybis[1-chloropropane] 52 u 1,2-Diphenylhydrazine 52 U
N-Nitroso-Di-N-Propylamine 52 U 4-Bromophenyl-Phenylether 52 u
4-Methylphenol 55 Hexachlorobenzene 52 U
Hexachloroethane 52 u Pentachlorophenol 133 J
Nitrobenzene 52 U Phenanthrene 1940
Isophorone 52 U Anthracene 294
2-Nitrophenol 260 0] Caffeine 52 U
2,4-Dimethyliphenol 52 U Carbazole ‘ - 217 ‘
Bis(2-Chloroethoxy)Methane 52 U ,. - Di-N-Butylphthalate 60 uJ
Benzoic Acid 1»889————1—% Fluoranthene 3390 |
2,4-Dichlorophenol 52 U Benzidine 2080 uJ
1,2,4-Trichlorobenzene 52 U Pyrene 2600
Naphthalene 40 J Retene 120
4-Chloroaniline 52 U Butylbenzylphthalate’ 261
Hexachlorobutadiene 52 U Benzo(a)anthracene 801 :
4-Chloro-3-Methylphenol 52 U 3,3’-Dichlorobenzidine 1040 U
2-Methylnaphthalene 25 J Chrysene 1240
1-Methylnaphthalene 17 J Bis(2-Ethylhexyl) Phthalate 1480

{ Hexachlorocyclopentadiene 52 U Di-N-Octy] Phthalate 165
2,4,6-Trichlorophenol 260 8] Benzo(b)fluoranthene 1170
2,4,5-Trichlorophenol 52 U Benzo(k)fluoranthene . 458
2-Chloronaphthalene 52 U Benzo(a)pyrene 772
2-Nitroaniline 260 U 3B-Coprostanol 945
Dimethylphthalate 18 J Indeno(1,2,3-cd)pyrene 578
2,6-Dinitrotoluene 164 U Dibenzo(a,h)anthracene 208
Acenaphthylene 40 J Benzo(ghi)perylene : 472
‘3-Nitroaniline 104 U -

| Auth;ﬁzed By: Q £ mér?ég Release Date: ? '/ Z7/7 / Page: 1



Manchester Environmental Laboratory

Department of Ecology
Analysis Report for

Base/Neutral/Acids

Project Officer: Dale Norton

Project Name: " Budd Inlet Sediments

LIMS Project ID: 1797-98

Date Collected: 06/10/98 Method: SW8270 ‘
Date Prepared: 06/29/98 Matrix: Sediment/Soil
Date Analyzed: 07/16/98 Units: ug/Kgdw

Surrogate Recoveries

88

-Fluorophenol %
5-Phenol 160 %
4-2-Chlorophenol - 85 %
1,2-Dichlorobenzene-D4 54 %
5-Nitrobenzene 74 %
-Fluorobiphenyl 88 %
10-Pyrene 95 %
14-Terphenyl 94 %
Authorized By: 5) J Qg/‘;_f,fgé';(” Release Date: ¢7 / 27 / ? £ Page: 2




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids '
iject Name: Budd Inlet Sediments LIMS Project ID: 1797-98
Lab ID: OBS818 Method: SW8270
QC Type: Laboratory Method Blank Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton | Date Analyzed: 07/15/98 Units: ug/Kg dw
Analyte - Result Qualifier Analyte : Result Qualifier
N-Nitrosodimethylamine 173 uJ Acenaphthene 35 U
Pyridine 173 §) 2,4-Dinitrophenol 693 U
Aniline ' 35 U 4-Nitrophenol 173 U
Phenol 19 J Dibenzofuran 35 U
Bis(2-Chloroethyl)Ether 69 U 2,4-Dinitrotoluene 35 Uy
1 2-Chlorophenol 69 U Diethylphthalate ‘ 23 J
1,3-Dichlorobenzene 69 U Fluorene B 35 u
1,4-Dichlorobenzene : 35 U 4-Chlorophenyl-Phenylether 35 U
1,2-Dichlorobenzene 35 U 4-Nitroaniline 35 U
Benzyl Alcohol 35 U 4,6-Dinitro-2-Methylphenol 347 Ul
2-Methylphenol 35 U N-Nitrosodiphenylamine 35 U
2 2’~Oxyb1s[l-chloropropane} 35 U 1,2-Diphenylhydrazine 35 U
N~N1troso~D:—N-Propy1amme 35 U 4-Bromophenyl-Phenylether 35 U
4-Methylphenol 2 J Hexachlorobenzene 35 U
Hexachloroethane 35 u Pentachlorophenol ' 173 [8}]
Nitrobenzene 35 U Phenanthrene 35 U
Isophorone 35 U Anthracene 35 U
2-Nitrophenol 173 U Caffeine ‘ 35 U
2,4-Dimethylphenol 35 U Carbazole 35 U
Bls(2 -Chloroethoxy)Methane 35 19] - Di-N-Butylphthalate . 560
Benzoic Acid .693————4:9—% Fluoranthene 35 U
2,4-Dichlorophenol 35 U Benzidine 1390 uJ
| 1,2,4-Trichlorobenzene 35 U _Pyrene 35 U
Naphthalenc | 35 U Retene ' . 35 U
4-Chloroaniline 35 U Butylbenzylphthalate 173 U
'| Hexachlorobutadiene ' 35 U Benzo(a)anthracene 35 4)
4-Chloro-3-Methylphenol 35 U 3,3’-Dichlorobenzidine 693 uI
2-Methylnaphthalene 35 U Chrysene , 35 U
1-Methylnaphthalene 35 U Bis(2-Ethylhexyl) Phthalate 38 J
Hexachlorocyclopentadiene 35 u Di-N-Octyl Phthalate 69 U
2,4,6-Trichlorophenol 173 U Benzo(b)fluoranthene 35 U
2 4 5-Trichlorophenol ' 35 U Benzo(k)fluoranthene 35 U
2~Ch10ronaphtha1ene 35 U Benzo(a)pyrene 35 U
2-Nitroaniline 173 U 3B-Coprostanol | 173 U
Dimethylphthalate 35 U Indeno(1,2,3-cd)pyrene 173 U
2,6-Dinitrotoluene 69 U Dibenzo(a,h)anthracene - 69 U
Acenaphthylene 35 8] Benzo(ghi)perylene 35 U
3-Nitroaniline 69 U :

Authorized By: . /, ?/ ,_,f_;’” Release Date: ‘{//ZZ/ﬁ ?/ Page: 1



Manchester Environmental Laboratory

Department of Ecology

Analysis Report for
Base/Neutral/Acids ot

Lab ID: TOBS8180

QC Type: Laboratory Method B

Project Name:  Budd Inlet Sediments

Date Prepared: 06/29/98

LIMS Project ID: 1797-98

Method: SW8270
Matrix: Frozen Sediment/soil

Project Officer: Dale Norton Date Analyzed: 07/15/98 Units: ug/Kgdw
Surrogate Recovéries
-Fluorophenol 30 %
5-Phenol 34 %
4-2-Chlorophenel 29 %
1,2-Dichlorobenzene-D4 25 %
5-Nitrobenzene 33 %
-Fluorobiphenyl 32 %
10-Pyrene 42 %
14-Terphenyl 43 %
; } - { g o . A ‘-
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Lab ID: @ ~ Method: SW38270
QC Type: Laboratory Method Blank Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kg dw
Analyte Result Qualifier Analyte Result Qualifier
N- Nltrosodnnethylamme 525 uJ Acenaphthene 105 U
Pyridine , 525 U . 2,4-Dinitrophenol . 2100 ur
Aniline ‘ 105 U 4-Nitrophenol 525 U
Phenol 68 J Dibenzofuran 105 U
Bis(2-ChloroethyD)Ether 210 0] 2,4-Dinitrotoluene 105 U
2-Chlorophenol 210 U Diethylphthalate 525 U
1,3-Dichlorobenzene 210 u Fluorene 105 U
1,4-Dichlorobenzene 105 U 4-Chlorophenyl-Phenylether 105 U
1,2-Dichlorobenzene 105 U 4-Nitroaniline 105 U
Benzyl Alcohol - 20 J 4,6-Dinitro-2-Methylphenol 1050 [§1]
2-Methylphenol 105 19} N-Nitrosodiphenylamine 9.8 J
2,2’-Oxybis[1-chloropropane] 105 U 1,2-Diphenylhydrazine 105 U
N-Nitroso-Di-N-Propylamine 105 U 4-Bromopheny1 -Phenylether 105 U
4-Methylphenol 105 U Hexachlorobenzene 105 U
Hexachioroethane 105 U Pentachlorophenol 525 Ui
Nitrobenzene 105 u Phenanthrene 105 U
Isophorone 105 U Anthracene 105 U
2-Nitrophenol 525 U Caffeine 105 U
2,4-Dimethylphenol 105 U Carbazole 105 U
B1s(2—Chloroethoxy)Methane 105 U « Di-N-Butylphthalate , 104 J
Benzoic Acid 2100———H7 @9 Fluoranthene 105 U
2,4-Dichlorophenol 105 U Benzidine 4200 ul
-1,2,4-Trichlorobenzene 105 U Pyrene 105 [V
Naphthaiene . 105 U Retene 105 U
4-Chioroaniline 105 U Butylbenzylphthalate 525 U
Hexachlorobutadiene 105 U Benzo(a)anthracene 105 U
4-Chloro-3-Methylphenol 105 9] 3,3’-Dichlorobenzidine 2100 U
2-Methylnaphthalene 105 U Chrysene 105 U
1-Methylnaphthalene 105 8] Bis(2-Ethythexyl) Phthalate 98 J
Hexachlorocyclopentadiene 105 U Di-N-Octyl Phthalate 210 U
2,4,6-Trichlorophenol 525 U Benzo(b)fluoranthene 105 U
2.4 Sanchlorophenol 105 U Benzo(k)fluoranthene 105 U
2-Ch10ronaphthalene 105 U Benzo(a)pyrene 105 U
2-Nitroaniline ‘ 525 U 3B-Coprostanol 525 U
Dimethylphthalate 105 U Indeno(1,2,3-cd)pyrene . 525 U
2,6-Dinitrotoluene 210 U Dibenzo(a,h)anthracene 210 U
Acenaphthylene 105 U Benzo(ghi)perylene 105 U
3-Nitroaniline 210 U
(\K s e . ,..,.»./( —

Authorized By: S AP Release Date: </ 7758 Page: 1



Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name:  Budd Inlet Sediments

Lab ID: BS

Project Officer: Dale Norton

QC Type: Iz‘bbratory Method Blank

LIMS Project ID: 1797-98
Method; SW8270

" Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil

Date Analyzed: 07/16/98 Units: ug/Kg dw

Surrogate Recoveries
-Kluorophenol 85 %
5-Phenol 91 %
4-2-Chlorophenol 81 %
1,2-Dichlorobenzene-D4 73 %
5-Nitrobenzene . 95 %
-Fluorobiphenyl 85 %
10-Pyrene 88 %
D14-Terphenyl 88 %
Authorized By: A <<, e 2

Release Date: <7/ /WZ// Z Page:




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name:

Budd Inlet Sediments

'LIMS Project ID: 1797-98

Lab ID: i , Method: SW8270
QC Type: Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/16/98 Units: ug/Kgdw
Analvyte Result Qualifier Analyte Result Qualifier
N-Nitrosodimethylamine 207 ur Acenaphthene 36 J
Pyridine ' 207 U 2,4-Dinitrophenol 828 UJ
Aniline 41 U 4-Nitrophenol 207 U
Phenol 616 Dibenzofuran 87
Bis(2-Chloroethyl)Ether &3 8 2,4-Dinitrotoluene 41 u
2-Chlorophenol 83 U Diethylphthalate 207 U
1,3-Dichlorobenzene 112 Fluorene 58
1,4-Dichlorobenzene 72 4-Chlorophenyl-Phenylether 41 U
1,2-Dichlorobenzene 15 J 4-Nitroaniline - 41 U
Benzyl Alcohol 41 U 4,6-Dinitro-2-Methylphenol 414 ul
2-Methylphenol 41 U N-Nitrosodiphenylamine 41 U
2,2’-Oxybis[1-chloropropane] 41 U 1,2-Diphenylhydrazine 41 U
N-Nitroso-Di-N-Propylamine 41 U 4-Bromophenyl-Phenylether 41 U
4-Methylphenol 96 Hexachlorobenzene 58
Hexachloroethane 41 U Pentachlorophenol 207 uJ
Nitrobenzene 41 U Phenanthrene 381
Isophorone 36 J ‘Anthracene 163
2-Nitrophenol 207 U . Caffeine 83 U
2,4-Dimethylphenol 41 u Carbazole 22 J
Bis(2-Chloroethoxy)Methane 41 U . Di-N-Butylphthalate 235 ul
Benzoic Acid Wﬂ?‘ Fluoranthene 768
2,4-Dichlorophenol 41 U Benzidine 1660 |84
1,2,4-Trichlorobenzene 16 J Pyrene 596
Naphthalene 586 : Retene ‘ 45
4-Chloroaniline 41 U Butylbenzylphthalate 48 J
Hexachlorobutadiene 41 U . Benzo(a)anthracene 343
4-Chloro-3-Methylphenol 41 U 3,3’-Dichlorobenzidine 828 U
2-Methylnaphthalene 228 Chrysene 508
1-Methylnaphthalene 108 Bis(2-Ethylhexyl) Phthalate 1130
Hexachlorocyclopentadiene 41 U Di-N-Octyl Phthalate 83 U
2,4,6-Trichlorophenol 207 U Benzo(b)fluoranthene 1050
2,4,5-Trichlorophenol 41 U Benzo(k)fluoranthene 353
2-Chloronaphthalene 41 U Benzo(a)pyrene 518
2-Nitroaniline 207 U 3B-Coprostanol 509
Dimethylphthalate 41 U Indeno(1,2,3-cd)pyrene 554
2,6-Dinitrotoluene 83 U Dibenzo(a,h)anthracene 186
Acenaphthylene 78 Benzo(ghi)perylene 492
3-Nitroaniline 83 U

Authorized By: £/: 5 e ReleaseDate: _ &/ 17 /9 Page




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids
Project Name:  Budd Inlet Sedilhents LIMS Project ID: 1797-98
Lab ID: ' Method: SW8270
QC Type: NIST SRM 194]1a Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton . Date Analyzed: 07/16/98 Units: ug/Kgdw

Surrogate Recoveries

-Fluorephenol 70 %
5-Phenol 108 %
4-2-Chlorophenol 69 %
1,2-Dichlorobenzene-D4 63 %
5-Nitrobenzene 88 %
-Fluorobiphenyl 75 %
10-Pyrene ‘ ' 85 %
14-Terphenyl 88 %

‘—/[‘:’““ P s : o
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids

Project Name: Budd Inlet Sediments LIMS Project ID: }797~98
Lab ID: Method: SW8270
QC Type: Canadian Marine Sedunent ReferencDMathi;aP&H 06/29/98 Matrix: Frozen Sediment/ so11
Project Officer: Daie Norton Date Analyzed: 07/15/98 Units: ug/Kg dw
Analyte Result Qualifier Analyte Result Qualifier
N-Nitrosodimethylamine 494 UJ - Acenaphthene 130
Pyridine 494 U 2,4-Dinitrophenol 1980 Ul
Aniline . 99 U 4-Nitrophenol 498 U
Phenol 467 Dibenzofuran 943
Bis(2-Chloroethyl)Ether 198 U 2,4-Dinitrotoluene 09 U
2-Chlorophenol 198 U D1ethylphtha1ate , 494 U
1,3-Dichlorobenzene 198 U Fluorene - 369
1,4-Dichlorobenzene 96 u 4- Chlorophenyl—Phenylether 99 U
1,2-Dichlorobenzene 99 U 4-Nitroaniline 99 U
Benzyl Alcohol 99 uJ 4,6-Dinitro-2-Methylphenol 988 us
2-Methylphenol 99 U N-Nitrosodiphenylamine - 98 U
2,2’-Oxybis[1-chloropropane] = 99 U 1,2-Diphenylhydrazine 99 U
N»Nltroso-DlmN—Propylamme 99 U 4-Bromophenyl-Phenylether 99 U
4-Methylphenol ‘ 254 Hexachlorobenzene 99 U
Hexachloroethane 99 U Pentachlorophenol 494 ury .
Nitrobenzene 99 U Phenanthrene 2760
Isophorone 33 J. Anthracene 926
2-Nitrophenol 494 8] Caffeine ' 99 U
2,4-Dimethylphenol 99 U Carbazole 204
B1s(2-Ch10methoxy)Methane 96 U < Di-N-Butylphthalate 878 us
Benzoic Acid : Fluoranthene 3100
2,4-Dichlorophenol 99 U Benzidine 3950 ur
1,2,4-Trichlorobenzene 99 U Pyrene 2280
Naphthalene 3360 Retene : 280
4-Chloroaniline 99 U Butylbenzylphthalate 494 U
Hexachlorobutadiene 99 U Benzo(a)anthracene 1380
4-Chloro-3-Methylphenol 99 U - 3,3’-Dichlorobenzidine 1980 ur
2-Methylnaphthalene 2040 Chrysene 2000
1-Methylnaphthalene 1100 Bis(2-Ethylhexyl) Phthalate 1460
Hexachlorocyclopentadiene 99 U Di-N-Octyl Phthalate 198 U

| 2,4,6-Trichlorophenol 494 U Benzo(b)fluoranthene 3690
2, 4 Sanchlorophenol .99 U Benzo(k)fluoranthene 1420

: 2~Clﬂorcnaphthalene 99 U Benzo(a)pyrene ' 1620
2-Nitroaniline 494 U 3B-Coprostanol 1060
Dimethylphthalate 99 U Indeno(1,2,3-cd)pyrene 1960
2,6-Dinitrotoluene 198 18] Dibenzo{a,h)anthracene 547
Acenaphthylene 429 Benzo(ghi)perylene 1530
3-Nitroaniline 198 U _

Authorized By: 1 ,f %ﬂ “‘:ffm Release Date? / / fif,»/// Page: i




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Base/Neutral/Acids
| Project Name: Budd Inlet Sediments LIMS Project ID: 1797-98

Lab ID: : Method: SW8270
QC Type: Canadian Marine Sediment ReferencbMetPriajiaPédil’06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/15/98 Units: ug/Kgdw
Surrogate Recoveries

-Fluoropheneol 80 %

5-Phenol . 88 %

4-2-Chlorophenol : 76 %
1,2-Dichlorobenzene-D4 63 %

5-Nitrobenzene 90 %

Fluorobiphenyl 79 %

10-Pyrene 85 %

14-Terphenyl . 87 %

: TN e | O S
Authorized By: - [ Q’/”’/Z"J” Release Date: __7/22/7 7 Page:




Phenolics '



Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Base/Neutral/Acids Low level targets only

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 9 Y Date Collected: 06/09/98 Method: SW8270 .
Field ID: REF Date Prepared: 07/30/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/19/98 Units: ug/Kg dw
Analyte i Result Qualifier
Phenol 32 w1
2-Chlorophenol 8.5 '
2-Methylphenol 4.9 U
4-Methylphenol i1 U
2,4-Dimethylphenol 4.9 U
2,4-Dichlorophenol 4.9 U
4-Chloro-3-Methylphenol 4.9 U
2,4,6-Trichlorophenol 4.9 U
2,4,5-Trichlorophenol 4.9 U
Pentachlorophenol 69 J
Surrogate Recoveries

-Fluorobiphenyl 55 %

14-Terphenyl 66 %

10-Pyrene ‘ 58 %

5-Phenol 67 %

-Fluorophenol R %

4-2-Chlorophenol 61 %

U //ﬁf -

Authorized By: =2 ,c:wf“?/':’/f“ Release Date: 7/ 25088 Page:




Manchester Environmental Laboratory
Department of Ecology |
Analysis Report for
Base/Neutral/Acids Low level targets only

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98

Sample: 9 Date Collected: 06/10/98 Method: SW8270
Field ID: HARD1 Date Prepared: 07/30/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Apnalyzed: 08/19/98 Units: ug/Kg dw
Analyte Result Qualifier

Phenol 60 ul

2-Chlorophenol 11

2-Methylphenol 21

4-Methylphenol 200

2,4-Dimethylphenol 9.8

2,4-Dichlorophenol 4

4-Chloro-3-Methylphenol 3.9 U

2,4,6-Trichlorophenol 7.9

2,4,5-Trichlorophenol 15

Pentachlorophenol 92 J

Surrogate Recoveries

-Fluorobiphenyl 54 %
14-Terphenyl 71 %
10-Pyrene 63 %
5-Phenol 63 %
2-Fluorophenol 57 %

4-2-Chlorophenol 57 %

e J—
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Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Base/Neutral/Acids Low level targeté only

Project Name: Budd Inlet Sediments : LIMS Project ID: 1797-98

Sample: 9824 Date Collected: 06/10/98 Method: SW8270
'Field ID: HARDIA Date Prepared: 07/30/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/19/98 Units: ug/Kgdw
Analyte Result Qualifier
Phenol 64 uJ
2-Chlorophenol 4.2 1§)
2-Methylphenol 7.4
4-Methylphenol 301
2,4-Dimethylphenol 6.5
2 4-D1chlorophenol 4.8
4-Chloro-3-Methylphenol 4.2 U
2,4,6-Trichlorophenol 7.1 .
2 4 S-Trlchlorophenol 16
Pentachlorophenol ' 81 J
Surrogate Recoverles
-Fluorobiphenyl 62 %
14-Terphenyl . 76 %
10-Pyrene 66 %
5-Phenol ' 72 %
-Fluorophenol 68 %
4-2-Chlorophenol 67 %

_____

— . g o
Authorized By: o BT Release Date: /23 J4¢ Page:




Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Base/Neutral/Acids Low level targets only

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 98: : : Date Collected; 06/10/98 Method: SW8270
Field ID: HARD2 Date Prepared: 07/30/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/19/98 Units: ug/Kg dw
Analyte Result _Qualifier
Phenol 41 [0}
2-Chlorophenol 4.1 U
2-Methylphenol 4.5
4-Methy}phen'ol 121 J
2,4-Dimethylphenol 4.8
2 4-D1ch10rophenol 3.2 J
4-Chloro-3 -Methylphenol 4.1 U
2,4,6-Trichlorophenol 4.1 U
2 4 S—Tnchlorophenoi 4.1 U
Pentachlorephenol 86 J
Surrogate Recoveries
-Fluorobiphenyl 64 %
14-Terphenyl 78 %
10-Pyrene | 68 %
5-Phenol 77 %
-Fluorophenol o 75 %
4-2-Chlorophenol 735 %

-K'" e
e

R . .
Authorized By: 7 M...Mé.'/ e Release Date: ey e Page:
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Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Base/Neutral/Acids Low level targets ‘onl'y

Project Name:  Budd Inlet Sediments ‘ LIMS Project ID: 1797-98
Sample: 98248090 (Matrix Spik 43 Date Collected: 06/10/98 Method: SW8270
Field ID;: HARD2 Date Prepared: 07/30/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/19/98 Units: % Recovery
Analyte Result Qualifier
Phenol 78
2-Chlorophenol 76
2-Methylphenol 82
4-Methylphenol 134
2,4-Dimethylphenol 67
2 #chhlorophenol 69
#Chloro—B—Methy}phenol 81
2,4,6-Trichlorophenol 76
24 SmTrzchiorophenol 74
Pentachlorophenel 43
Surrogate Recoveries
-Fluorobiphenyl 58 %
14-Terphenyl 72 %
10-Pyrene 64 %
5-Phenol 73 %
-Fluorophenol 74 %
4-2-Chlorephenol 68 %

= ,f,Z e _
£l Release Date: FIRE Page:

Authorized By:
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Manchester Environmental Laboratory

Department of Ecology

Analysis Report for
Base/Neutral/Acids Low level targets only

A

Sample:
Field ID: HARD?2
Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

[X2) Date Collected: 06/10/98

LIMS Project ID: 1797-98
Method: SW8270

Date Prepared: 07/30/98 Matrix: Frozen Sediment/soil
Date Analyzed: 08/19/98 Units: % Recovery

Analyte Result Qualifier
Phenol 53
2-Chlorophenol 60
2-Methylphenol 64
4-Methylphenol 46
2,4-Dimethylphenol 57
2,4-Dichlorophenol 52
4-Chloro-3-Methylphenol 64
2,4,6-Trichlorophenol 62
2,4,5-Trichlorophenol 59
Pentachlorophenol 61
| Surrogate Recoveries
-Fluorobiphenyl 30 %
14-Terphenyl 63 %
10-Pyrene 55 %
5-Phenol 59 %
~Fluorophenol 58 %
D4-2-Chlorophenol 59 %

Authorized By:

Release Date:
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Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Base/Neutral/Acids Low level targets only

Project Name:  Budd Inlet Sediments | ' LIMS Project ID: 1797-98

Sample: 982480 : Method: SW8270
Field ID: FIDO1 Date Prepared: 07/30/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/19/98 Units: ug/Kg dw
Analyte Result Qualifier
Phenol 39 ul
2-Chlorophenol 3.1 U
2-Methylphenol 1.8 J
4-Methylphenol 112
2,4-Dimethylphenol 4.2
2,4-Dichlorophenol 3.1 8]
4-Chloro-3-Methylphenol 3.1 U
2,4,6-Trichlorophenol 3.1 U
2,4,5-Trichiorophenol 3.1 U
Pentachlorophenol 95 J
Surrogate Recoveries

-Fluorobiphenyl 56 %

14-Terphenyl 79 %

10-Pyrene 66 %

5-Phenol 70 %

~Fluorophenol 70 %

4-2-Chlorophenol 65 %

2 i P Jﬂ/f,;//";; E
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Manchester Environmental Laboratory
Department of Ecology
| Analysis Report for
Base/Neutral/Acids Low level targets 'only

Project Name:  Budd Inlet Sediments LIMS Project ID: 179798
Sample: 932 Date Collected: 06/09/98 Method: SW8270
Field ID: PD-1 Date Prepared: 07/30/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/19/98 Units: - ug/Kg dw
Analyte ' - Result Qualifier
Phenol 52 Ul
2-Chlorophenol 7.8 U
2-Methylphenol 7.8 U
4-Methylphenol 65
2,4-Dimethylphenol 7.8 U
2,4-Dichlorophenol 7.8 U
4-Chloro-3-Methylphenol 7.8 U
2,4,6-Trichlorophenol 7.8 1]
2,4,5-Trichlorophenol 7.8 U
Pentachlorophenol 108 J
Surrogate Recoveries
-Fluorobiphenyl - : 55 %
14-Terphenyl 68 %
10-Pyrene 60 %
5-Phenol 68 %
-Fluorophenol 68 %
4-2-Chlorophenol 67 Y%
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Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Base/Neutral/Acids Low level targets only

Project Name:  Budd Inlet Sediments : LIMS Project ID: 1797-98
Sample: 9 ' Date Collected: 06/10/98 Method: SW8270
Field ID: IM1 Date Prepared: 07/30/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/19/98 Units: ug/Kgdw
Analyte Result _Qualifier
Phenol 27 w
1 2-Chlorophenol 2.4 U
2-Methylphenol 2 J
4-Methylphenol 22
2,4-Dimethylphenol 2.4 U
2,4-Dichlorophenol 1.8 J
4-Chloro-3-Methylphenol 2.4 4]
2,4,6-Trichlorophenol 2.4 U
2,4,5-Trichlorophenol 2.4 U
Pentachlorophenol 57 J
Surrogate Recoveries
-Fluorobiphenyl 64 %
14-Terphenyl 73 %
10-Pyrene 64 %
5-Phenol 77 %
~-Fluorophenol 75 %
4-2-Chlorophenol 75 %

]
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e — Release Date: FABSS
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for

Base/Neutral/Acids Low level targets only.

Project Name:  Budd Inlet Sediments

Lab ID:

Project Officeir: Dale Norton

S8
QC Type: Laboratory Method Blank Date Prepared: 07/30/98

Date Analyzed: 08/19/98

LIMS Project ID: 1797-98

Method: SW8270
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

Analyte Result  Qualifier
Phenol 13
2-Chlorophenol 3.5 U
2-Methylphenol 3.5 U
4-Methylphenol 1.9 J
2,4-Dimethylphenol 3.5 - U
2,4-Dichlorophenol 3.5 U
4-Chloro-3-Methylphenol 3.5 U
2,4,6-Trichlorophenol 3.5 U
2,4,5-Trichlorophenol 3.5 U
Pentachlorophenol 35 U
Surrogate Recoveries
-Fluorobiphenyl 70 %
14-Terphenyl 82 %
10-Pyrene 72 %
5-Phenol - ' 78 %
4-2-Chlorophenol 74 %
-Fluorophenel 77 %

Authorized By:

e Release Date:

Page:




Départment of Ecology

Analysis Report for

Manchester Environmental Laboratory

Base/Neutral/Acids Low level targets only

Project Name:  Budd Inlet Sediments

Lab ID:

QC Type: Laboratory Method Blank

Date Prepared: 07/30/98 |

LIMS Project ID: 1797-98

Method: SW8270
Matrix: Frozen Sediment/soil.

Project Officer: Dale Norton Date Analyzed: 08/19/98 Units: ug/Kgdw
Analyte Result Qualifier
Phenol 14
2-Chlorophenol 3.5 U
2-Methylphenol 3.5 U
4-Methylphenol 1.5 J
2,4-Dimethylphenol 3.5 U
2,4-Dichlorophenol 3.5 U
4-Chloro-3-Methylphenol 3.5 U
2,4,6-Trichlorophenol 35 U
2,4,5-Trichlorophenol 3.5 U
Pentachiorophenol 35 U
Surrogate Recoveries
-Fluorobipheny! 70 %
14-Terphenyl 87 %
10-Pyrene 78 %
5-Phenol ‘ 81 %
4-2-Chlorophenol 78 %
-Fluorophenol 79 %
Authorized By: / - Release Date: Fra it Page: 1




Polychlorinated Biphenyls



Manchester Environmental Laboratory

Department of Ecology

Analysis

Polychlorinated Biphenyls

Report for

Project Name:  Budd Inlet Sediments

Field ID: MW-1
Project Officer: Dale Norton

Date Collected: 06/09/98
Date Prepared: 06/29/98

Date Analyzed: 08/04/98

LIMS Project ID: 1797-98

Method: SWS&080
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

Analyte Result Qualifier
PCB - 1016 100 U
PCB - 1221 100 U
PCB - 1232 100 U
PCB - 1242 51 U
PCB - 1248 100 U
PCB - 1254 15 J
PCB - 1260 51 U
Surrogate Recoveries

ecachlorobiphenyl 94 %
Tetrachloro-m-xylene 86 %

Authorized By: - o . ey

Release Date:

Page:
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Manchester Environmental Laboratory

Department of Ecology

Analysis Report for

Polychlorinated Biphenyls

Sample: 982
Field ID: MW-2

Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

LIMS Project ID:- 1797-98 -

Date Collected: 06/09/98 Method: SW8080

Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil

Date Analyzed: 08/04/98 Units: ug/Kg dw

Analyte Result Qualifier
PCB - 1016 99 U
PCB - 1221 99 U
PCB - 1232 99 U
PCB - 1242 50 4]
PCB - 1248 99 U
PCB - 1254 26 J
PCB - 1260 50 U
Surrogate Recoveries

ecachlorobiphenyl- 89 %
Tetrachloro-m-xvlene 84 %

Release Date:

Authorized By

Page:
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Manchester Environmental Laboratory

Department of Ecology

Analysis Report for

Polychlorinated Biphenyls

Sample: 982480

Field ID: MW-3

Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

. Date Collected: 06/09/98
Date Prepared: 06/29/98
Date Analyzed: 08/04/98

LIMS Project ID: 1797-98

Method: SW8080
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

Analyte Result Qualifier
PCB - 1016 100 U
PCB - 1221 100 U
PCB - 1232 100 U
PCB - 1242 50 - U
PCB - 1248 100 U
PCB - 1254 100 U
PCB - 1260 50 U
Surrogate Recoveries
Eecachlombiphenyl 81 %
etrachloro-m-xylene 91 %

!

Release Date:

Authorized By: S
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Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Polychlorinated Biphenyls

Project Name:  Budd Inlet Sediments _ LIMS Project ID: 1797-98
Sample: 98248088 Date Collected: 06/09/98 Method: SW8080

Field ID: MW-4 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/04/98 Units: ug/Kg dw
Analyte Result Qualifier

PCB - 1016 99 U

PCB - 1221 99 U

PCB - 1232 - 9% U

PCB - 1242 50 U

PCB - 1248 99 U

PCB - 1254 26 J

PCB - 1260 50 u

Surrogate Recoveries
[Decachlorobiphenyl 97 %

Tetrachloro-m-xylene 94 %

Authorized By: <% <" " Release Date:- // ﬁ Page:




Manchester Environmental Laboratory

Department of Ecology

Analysis

Polychlorinated Biphenyls

Report for

Field ID: MW-4A
Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

! Date Collected: 06/09/98
Date Prepared: 06/29/98
Date Analyzed: 08/04/98

LIMS Project ID: 1797-98

Method: SW8080 ‘
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

Analyte Result Qualifier
PCB - 1016 100 U -
PCB - 1221 100 U
PCB - 1232 100 U
PCB - 1242 50 U
PCB - 1248 100 U
PCB - 1254 20 J
PCB - 1260 50 U
Surrogate Recoveries

Decachlorobiphenyl 76 %
Tetrachloro-m-xylene 73 %

Authorized By: _<-

Release Date:

. / . . e f '
st Page:

1




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Polychlorinated Biphenyls

Field ID: MW-
Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

K1) Date Collected: 06/09/98
Date Prepared: 06/29/98
Date Analyzed: 08/04/98

LIMS Project ID: 1797-98

Method: SWR080
Matrix: Frozen Sediment/soil
Units: % Recovery

Result  Qualifier

Analyte
PCB - 1242 100
PCB - 1260 68
Surrogate Recoveries

ecachlorobiphenyl 73 %
Tetrachloreo-m-xylene 87 %

Authorized By: -~

Release Date:

'; = ,r.;:;‘.":’—'";y“..."/ “/"'l;:‘ P&ge:

2




Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Polychlorinated BiphenylsA

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Sample: 98248084 Spik iX2) Date Collected: 06/09/98 Method: SWE8080

Field ID: MW-4A Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/04/98 Units: % Recovery .
Analyte Result Qualifier

PCB - 1242 60

PCB - 1260 - 60

Surrogate Recoveries

ecachlorébiphenyl 69 %
Tetrachloro-m-xylene 78 %
/;:
Aauthorized By: <=2/ A o Release Date: __ 7/ =7 A7 Page:
- 3 A :




Manchester Environmental Laboratory

Department of Ecology

Analysis Report for

Polychlorinated Biphenyls

Sample: 98
Field ID: MW-5

Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

. Date Collected: 06/09/98
Date Prepared: 06/29/98
Date Analyzed: 08/04/98

LIMS Project ID: 1797-98

Method: SW8080
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

Result Qualifier

Analyvte

PCB - 1016 110 U
PCB - 1221 110 U
PCB - 1232 110 U
PCB - 1242 57 U
PCB - 1248 110 U
PCB - 1254 19 J
PCB - 1260 57 U
Surrogate Recoveries

Decachlorobiphenyl 9% %
Tetrachloro-m-xylene 95 %

Authorized By: ==

Release Date:




Manchester Environmental Laboratory

Department of Ecology

Analysis Report for

Polychlorinated Biphenyls

Project Name:  Budd Inlet Sediments

982480
Field ID: MW-
Project Officer: Dale Norton

Date Collected: 06/09/98

Date Prepared: 06/29/98
Date Analyzed: 08/04/98

LIMS Project ID: 1797-98

Method: SWE080
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

| Analyte Result Qualifier
PCB - 1016 110 U
PCB - 1221 110 U
PCRB - 1232 110 U
PCB - 1242 56 U
PCB - 1248 110 U
PCB - 1254 110 U
PCB - 1260 56 U
Surrogate Recoveries ‘
ecachlorobiphenyl 86 %
Tetrachloro-m-xylene 85 %

Authorized By f‘”“s i

*/’I yavaad Page .




Manchester Environmental Laboratory

Department of Ecology

Analysis Report for

Polychlorinated Biphenyls

Project Name:

Sample: 98248
Field ID: REF

Budd Inlet Sediments

| Date Collected: 06/09/98 -
Date Prepared: 06/29/98

LIMS Project ID: 1797-98

Method: SWS8080
Matrix: Frozen Sediment/soil

Project Officer: Dale Norton Date Analyzed: 08/04/98 Units: ug/Kgdw
Analyte Result Qualifier
PCB - 1016 88 U
PCB - 1221 88 .U
PCB - 1232 88 U
PCB - 1242 44 U
PCB - 1248 88 . U
PCB - 1254 88 U
PCB - 1260 44 U
Surrogate Recoveries

ecachlorobiphenyl 96 %
Tetrachloro-m-xylene 91 %

(";:
o J‘Jrjl ., 'Pj .‘
Authorized By: =727 /// e ' Release Date: ", ,,/C/ Page:




Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Polychlorinated Biphenyls

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98

Sample: 98248( Date Collected: 06/10/98 Method: SW3080
Field ID: FIDO1 Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/04/98 Units: ug/Kg dw
Analyte Result Qualifier
PCB - 1016 68 U
PCB - 1221 68 U
PCB - 1232 68 U
PCB - 1242 88 J
PCB - 1248 68 U
PCB - 1254 68 J
PCB - 1260 | 34 U
Surrogate Recoveries

ecachlorobiphenyl 71 %
Tetrachloro-m-xylene 73 %

il - .
~ ,/ “ /ﬁ’f::i/-lw e 4 / fr:’ 1
Authorized By: .=f<§§;;e*'iw-7"‘“;;;4/ TN e ~ Release Date: /f/’# Page:



- Manchester Environmental Laboratory

Polychlorinated Biphenyls

Department of Ecology
Analysis Report for

ple: 982480
Field ID: PD 1
Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

. Date Collected:
Date Prepared: 06/29/98
Date Analyzed: 08/04/98

06/09/98

LIMS Project ID: 1797-98

Method: SW8080
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

Result Qualifier

Analyte
PCB - 1016 120 U
PCB - 1221 120 U
PCB - 1232 120 U
PCB - 1242 62 U -
PCB - 1248 120 U
PCB - 1254 120 U
PCB - 1260 62 U
Surrogate Recoveries

ecachlorobiphenyl 70 %
Tetrachloro-m-xylene 71 %

Authorized By:

Release Date:

o P

donp oy e (B

e B Page:
S ; age:

1




Department of Ecology
Analysis Report for |
‘Polychlorinated Biphenyls

Manchester Environmental Laboratory

Project Name:

Sample: 982480
Field ID: IM1

Budd Inlet Sediments

. Date Collected: 06/10/98
Date Prepared: 06/29/98

LIMS Project ID: 1797-98

Method: SW8080
Matrix: Frozen Sedunem/soﬁ

Project Officer: Dale Norton ‘Date Analyzed: 08/04/98 Units: ug/Kgdw
Analyte Result Qualifier
PCRB - 1016 50 U
PCB - 1221 50 U
PCB - 1232 50 U
PCB - 1242 25 U
PCB - 1248 50 U
PCB - 1254 36 U
PCB - 1260 25 U
Surrogate Recoveries

ecachlorobiphenyl 94 %
Tetrachloro-m-xylene 95 %

Authorized By:

Release Date:

i L5 Page: .




Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Polychlorinated Biphenyls

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Lab ID: {OBSBE \ ' Method: SWS080 |
QC Type: Laboratory Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton ~Date Analyzed: 08/04/98 Units: ug/Kg dw

Analyte Result Qualifier

PCB - 1016 54 U

PCB - 1221 54 U

PCB - 1232 54 U

PCB - 1242 27 U

PCB - 1248 54 U

PCB - 1254 54 U

PCB - 1260 27 U

Surrogate Recoveries

ecachiorobiphenyl 92 %
Tetrachloro-m-xylene 86 %

e Release Date: D S Page:




Manchester Environmental Laboratory
o Department of Ecology
Analysis Report for
Polychlorinated Biphenyls

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98
Lab ID: Method: SW8080
QC Type: Laboratory Method Blank Date Prepared: 06/29/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 08/04/98 Units: ug/Kgdw
Analyte Result Qualifier
PCB - 1016 54 U
PCB - 1221 54 U
PCB - 1232 54 U
PCB - 1242 27 U
PCB - 1248 ' 54 U
PCB - 1254 54 U
PCB - 1260 27 .U
Surrogate Recoveries

ecachlorobiphenyl 92 %
Tetrachloro-m-xylene 93 %

/fﬁ
A, |
/*:1‘*?{::,’;; {i\ - /(/)ﬂ_ . CE /{J
Authorized By: ___1/ /77 o Release Date: ¢ /» o/ 7 ¢ Page:

- [ = o Vi
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Butyltins



Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Tri-butyl Tin

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98

Sample: 9 z' : Method: NOAA-TBT

Field ID: REF Date Prepared: 06/24/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/23/98 Units: ug/Kg dw

Analyte Result Qualifier

Tetrabutyltin Chloride REJ

Tributyltin Chloride 5.1 J

Dibutyltin Chloride 3.9 J

Monobutyltin Chloride 35 J

Surrogate Recoveries

Mripentyltin Chloride 92 % |

-t

T e vf:’.:/— - o

© Authorized By: 4 ol Release Date: ___ &7 54 Page:




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Tri-butyl Tin
Project Name:  Budd Inlet Sediments | LIMS Project ID: 1797-98
Sample: 9 : ¥ Date Received: 06/11/98 Method: NOAA-TBT |
Field ID: FIDO1 Date Prepared: 06/24/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/23/98 Units: ug/Kg dw
Analyte Result Qualifier
Tetrabutyltin Chloride REJ
Tributyltin Chloride 282 J
Dibutyltin Chloride 96 J
Monobutyltin Chloride 217 J
Surrogate Recoveries
Mripentyltin Chloride 68 % |

Authorized By: A Release Date: 57 & 447 Page:




Manchester Environmental Laboratory
| Department of Ecology
Analysis Report for
Tri-butyl Tin

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98

e Method: NOAA-TBT
Field 1ID: WBI Date Prepared: 06/24/98 Matrix: Frozen Sediment/soil

Project Officer: Dale Norton Date Analyzed: 07/23/98 Upnits: = ug/Kg dw
Analyte Result Qualifier

Tetrabutyltin Chloride 17 J

Tributyltin Chloride 2470 E

Dibutyltin Chloride 598 E

Monobutyltin Chloride 646 E

Surrogate Recoveries

fripentyltin Chloride 89 % ]

Authorized By: Release Date: __& /7 %% Page:




Manchester Environmental Laboratory

Department of Ecology

Analysis Report for
Tri-butyl Tin

Project Officer: Dale Norton

Project Name: . Budd Inlet Sediments

' Date Received: 06/11/98
Date Prepared: 06/24/98
Date Analyzed: (7/23/98

LIMS Project ID: 1797-98

Method: NOAA-TBT
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

Analyte Result Qualifier
Tetrabutyltin Chloride 41 J
Tributyltin Chloride 1850 J
Dibutyltin Chloride 523 J
Monobutyltin Chloride 508 J
Surrogate Recoveries

Firipentyltin Chioride |

63 %

Authorized By:

Release Date:

~ Page:




Manchester Environmental Laboratory

Department of Ecology

Analysis

Report for

Tri-butyl Tin

Project Narie: - Budd Inlet Sediments

Sample: 98!
Field ID: WB1A
Project Officer: Dale Norton

‘& Date Received: 06/11/98
Date Prepared: 06/24/98
Date Analyzed: 07/23/98

LIMS Project ID: 1797-98

Method: NOAA-TBT
Matrix: Frozen Sediment/soil
Units:: ug/Kg dw

Analyte

Result Qualifier
Tetrabutyltin Chloride 6.3 ]
Tributyltin Chloride 1260 E
Dibutyltin Chloride. 520 E
Monobutyltin Chloride 512 J
Surrogate Recoveries
Tripentyltin Chloride 90 % |

Authorized By:

Release Date:

,,,,,,,,,,




Manchester Environmexital Laboratory

Department of Ecology

Analysis Report for
Tri-butyl Tin

Sample: 982480
Field ID: WBI1A
Project Officer: Dale Norton

Project Name:  Budd Inlet Sediments

Date Received: 06/11/98 .
Date Prepared:
Date Analyzed:

06/24/98
07/23/98

LIMS Project ID: 1797-98

Method: NOAA-TBT
Matrix: Frozen Sediment/soil
Units: ug/Kg dw

Analyte Result  Qualifier
Tetrabutyltin Chloride REJ
Tributyltin Chleride 1000 J
Dibutyltin Chloride 445 J
Monobutyltin Chloride 429 J
Surrogate Recoveries

[Tripentyltin Chloride 75 % j

Authorized By:

Release Date:

£

Page:

s
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Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Tri-butyl Tin

Project Name:  Budd Inlet Sediments

% Date Received: 06/11/98

Sample: 9

Field ID: WB2
Project Officer: Dale Norton

Date Prepared: 06/24/98
Date Analyzed: 07/23/98

LIMS Project ID: 1797-98

Method: NOAA-TBT -
Matrix: Frozen Sediment/soil
Units: ug/Kg dw

Analﬁe

Result Qualifier
Tetrabutyltin Chloride 8 J
Tributyltin Chloride 1200 E
Dibutyltin Chloride 895 E
Monobutyltin Chloride 845 E
Surrogate Recoveries
Tripentyltin Chloride 85 % |

Authorized By:

Release Date:

AT G Page:




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Tri-butyl Tin
Project Name:  Budd Inlet Sediments | LIMS Project ID:  1797-98
Sample: 982480 Sp X1} Date Received: 06/11/98 Method: NOAA-TBT
Field ID: WB2 Date Prepared: 06/24/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/23/98 Units: % Recovery
Analyte Result Qualifier
Tetrabutyltin Chloride 1
Tributyltin Chloride NC
Dibutyltin Chloride NC
Monobutyltin Chloride 118

Swrrogate Recoveries

ripentyHin Chioride 73 % |

]

-~ e S
Release Date: ="~ Page:

Authorized By:



Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Tri-butyl Tin

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98

Sample: 982480 pike 3 Date Received: 06/11/98 Method: NOAA-TBT ‘
Field ID: WB2 Date Prepared: 06/24/98 Matrix: Frozen Sediment/soil
Project Officer: Dale Norton Date Analyzed: 07/23/98 Units: % Recovery
Analyte Result _Qualifier

Tetrabutyltin Chloride : 5

Tributyltin Chloride 252

Dibutyltin Chloride 58

Monobutyltin Chloride 11

Surrogate Recoveries

Tripentyltin Chloride 67 % |

A
e g

Release Date: < = 5% Page:

At

Authorized By:




‘Manchester Environmental Laboratory

Department of Ecelogy
Analysis Report for
Tri-butyl Tin

Project Name:  Budd Injet Sediments

. Date Received: 06/11/98
Date Prepared: 06/24/98
Date Analyzed: 07/23/98

LIMS Project ID: 1797-98

Method: NOAA-TBT
Matrix: Frozen Sediment/soil
Units:  ug/Kg dw

Analyte Result Qualifier
Tetrabutyltin Chloride REJ
Tributyltin Chloride 1230 J
Dibutyltin Chloride 915 J
Monobutyltin Chloride 850 J
Surrogate Recoveries

Tripentyltin Chloride 86 % |

) o "‘_ﬁ,,‘r';;ji} (J«{:,) Pa.g a

Authorized By:

Release Date:




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Tri-butyl Tin

Project Name:

Budd Inlet Sediments

Blank ID: BLNK

Date Prepared: 06/24/98

LIMS Project ID: 1797-98

Method: NOAA-TRT
Matrix: Sediment/Soil

Project Officer: Dale Norton Date Analyzed: 07/22/98 Units: ug/Kg dw
Analyte Result Qualifier
Tetrabutyltin Chloride 7 U
Tributyltin Chloride 7 U
Dibutyltin Chloride - 7.2 U
Monobutyltin Chloride 17
Surrogate Recoveries
Tripentyltin Chloride 94 % |
Authorized By: v - Release Date: o/ /5 Page: 1




Manchester Environmental Laboratory

Department of Ecology
Analysis Report for
Tri-butyl Tin

Project Name:  Budd Inlet Sediments

Sample:

Blank ID: BLNK
Project Officer: Dale Norton

" Date Prepared: 06/24/98
Date Analyzed: 07/22/98

LIMS Project ID: 1797-98

Method: NOAA-TBT
Matrix: Sediment/Soil
Units:  ug/Kg dw

Analyte Result Qualifier
Tetrabutyitin Chioride 7 U
Tributyltin Chloride 7 U
Dibutyltin Chloride 7.2 U
Monobutyltin Chloride 12 J
Surrogate Recoveries

[ripentyltin Chloride 109 % |

Authorized By:

. Release Date:

Page:




Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Tri-butyl Tin

Project Name:  Budd Inlet Sediments o LIMS Project ID: 1797-98

Sample: i Method: NOAA-TBT
Blank ID: SBRM Date Prepared; 06/24/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 07/23/98 = Units: ug/Kgdw
Analyte Result Qualifier

Tetrabutyltin Chloride REJ

Tributyltin Chloride 137 J

Dibutyltin Chloride 5.7 J

Monobutyltin Chloride 51 J

Surrogate Recoveries

Tripentyltin Chloride 82 % }

Authorized By:

. [ S
Release Date: AT

T Page:




Manchester Eﬁvironmental Laboratory

Department of Ecology

Analysis Report for
Tri-butyl Tin

Project Name:  Budd Inlet Sediments

Sample:

Blank ID: SBRM

Project Officer: Dale Norton

LIMS Project ID: 1797-98
Method: NOAA-TBT

" Date Prepared: 06/24/98 Matrix: Sediment/Soil

Date Analyzed: 07/23/98 Units: ug/Kg dw

Analyte Result Qualifier
Tetrabutyltin Chloride REJ
Tributyltin Chloride 147 J
Dibutyltin Chloride 5 J
Monobutyltin Chloride 50 J
Surrogate Recoveries

fTripentyltin Chloride 920 % I

Authorized By: =

Release Date:

P i Page:




Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
- Tri-butyl Tin

Project Name:  Budd Inlet Sediments LIMS Project ID: 1797-98

Sample: ! : Method: NOAA-TBT
Blank ID: PCS2 Date Prepared: 06/24/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 07/23/98 TUnits: ug/Kgdw
Analyte Result Qualifier

Tetrabutyltin Chloride REJ

Tributyltin Chloride 2090 J

Dibutyltin Chloride 2000 J

Monobutyltin Chloride 1700 J

Surrogate Recoveries

Tripentyltin Chloride

72 % |

Authorized By:

Reiease Date: ot




Manchester Environmental Laboratory
Department of Ecology
Analysis Report for
Tri-butyl Tin

Project Name:  Budd Inlet Sediments | LIMS Project ID: 1797-98

‘Sample: S : Method: NOAA-TBRT
Blank ID: PCS2 Date Prepared: 06/24/98 Matrix: Sediment/Soil
Project Officer: Dale Norton Date Analyzed: 07/23/98 Units: ug/Kgdw
Analyte Result Qualifier
Tetrabutyltin Chloride REJ
Tributyltin Chloride 1850  J
Dibutyltin Chloride 2010 J
Monobutyltin Chloride 2300 J
Surrogate Recoveries
[Iripentyltin Chloride 65 % |

Authorized By: 3 Release Date: i : Page:




Bioassays

Amphipod
(Ampelisca abdita)

Larval Echinoderm
(Dendraster excentricus)

Juvenile Polychaete
(Neanthes arenaceodentata)



1 425 889 5809 - '
NOV-10-98 TUE 11:18 A PARAMETRIK, INC, FAX NO. 1 425 889 8808 - P, 01/0%

Parametrix Inc.

5808 Lake Washington Blvd N.E. , Kirkland, WA 98033
Phone: 425-822-8880 Fax: 425-889-8808

FAX TRANSMISSION COVER PAGE
FAX # 425-889-8808

Number of Pages (including this page): 6
To: Dale Norton / DOE

From: Todd Pollard ____) [)

Reeeiving FAX Number: (360)407-6884

Date: 11-10-98
Comments:

Following is a statistical re-analysis of the echinoderm larval development bioassay performed
Jor the Budd inlet sediment characterization in June 1998, Your request for re-analysis was
performed since the reference sediment, which performed poorly, did not previde a valid
comparison for the test sediments. Alternately, we have adjusted the statistics so that the test
sediments will be compared to the seawater control replicate instead of the reference sediment.
Alihough this seems to solve the problem, it is difficult to compare the sediments to the conirol,
The measured endpoint for this test is the Combined % Morvtality and Abnormality, Thiy
number is calculated for each replicate by subtracting the number of normal pluteus from the
average number of normal pluteus in the controls,  For this reason the seawater control is not
included in the statistical comparison. To re-analyze the data and include the controls we had
to calculate the Combined % Mortalily and Abnormality by subtracting the number of normal
pluteus in each replicate from the initial scawater embryo count, While doing this allows the
inclusion of the seawater controls, the resulting comparison fo the test sediments is extremely
conservative and should be evaluated with caution. The new statistics foll under the column

labeled (p-value control). If you kave any questions as to how these statistics were calculated
please call me at (425) 822-8880),

cc;file @/
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1 425 889 8808

FaX NO.

PARAMETRIX, INC.

18 AN

]
1

NOV-10-88 TUE 11

Washington State Department of Ecology - Budd Inlet Sediment Characterization - Echinoderm bioassay, 13-20 June 1998 Page 1 of 4
Combined Mortality/Abnormality
Arc $ine SQRT Arc Sine SQRT
Mean Combined Are Sine SQRT Transformed Aean Transformed Siation
, Tatal Coatbined Station Teansformed Combined  Combined Station MorlfAbnerm,
Stalion Norrial Absormal  Survival % Morf&bnorm. b Mori S bnotm. MeorLiAbnorm. Mort fAbnorm. Stardard Deviation
baitial Counts 212 Initial seawater average caunt is 3
243 olomnal Survival 80.0%
230 YaAbromal = 11.9%
230 Final seawnier contro) count is 231
218 This number is used as 100955 surwival for 21! fucther comparisons.
Seavater EI8] 17¢ 3t 207 6.4 054
{Control) ELOZ 185 17 202 129
E10¢3 183 20 183 204 G.57
E104 17 28 152 26.0
E10$ 235 v 264 il 2035 .00 237 632
24R08¢ Eid] 182 63 17% 5L 6.30
El42 11% 53 177 48.3 077
El43 11% 6 173 485 8.77
Etdd 4] 23 175 a8 .75
E145 3151 48 156 S3.2 43,37 082 .78 m.m.ww
248081 Eids B¢ 25 199 &35 e
Lia7 130 53 133 437 72
El48 3% 7 76 45 164
El4g 19 21 150 442 073
Eisa 83 19 182 64.1 s8.0t 093 0.87 0.34
248082 E151 L 4 37 45 5.3 .80
E152 183 28 141 5L 0.82
E133 38 44 o2 e i.0s
Els4d 42 27 7 R28 Log
EI55 74 24 92 G0 64.85 0.97 G54 034
243083 El5G 114 ¥ 193 e D79
Eis? 102 35 141 358 0.84
Eidz B 34 128 8.3 4.88 ) -
E13% g7 56 122 638 658
Ei68 54 3 T 6.8 6225 L7 LEH b1k

WAL s b1
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1 425 889 8808

FAX NO.

PARAMETRIX, INC.

19 Al

*
T

NCV-10-98 TUE 11

Washington State Department of Ecology - Budd Inlet Sediment Characterization - Echinoderm bioassay, 18-20 June 1998

PageZof4
Combined donalirg'Abnormalily
. Are Sine SQRT Afc Sine SQRT
Mean Cartbined Are Sine SQRT Transfermed Afean Translommed Station
Tolal ~ Combined Statina Transfooned Companed  Combined $tation Mot Abnomm
Station wonnal Abnanmal  Suorvival %o MortiAbnorm % Morl.fAbnamm. . Mort./abnomn, Blari {Ahmonn, Standard Deviation

248085 El6l 08 a5 102 714  EH]

£152 20 I m 65.4 004

El83 125 38 163 459 074

Elsq 35 B {25 7832 1.0s

Eias 68 42 11§ 0. 8580 498 0.9% 012
248086 E166 63 28 93 7.9 148

E16% f1 42 123 54.9 (254

El68 ki3 26 115 61.5 033

Elcg Sample not measured*

EL7 67 & 23 o 5732 1400 056 003
248087 E171 &% 35 138 7 86
fRelorence) E172 117 48 157 49.4 0.78

E173 64 33 i 723 Loz

Ei'd 145 53 158 54,8 0.83

EITS 77 4£5 122 847 65.00 055 .89 1R 41

b Replicate accidentally spiflad

TR A R TP IR o b
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1 425 889 8808

FAX NO.

PARAMETRIY, INC.

19 AN

NOV-10-98 TUE 11

Washington State Department of Ecolegy - Budd Inlet Sediment Characterization - Echinoderm bicassay, 18-20 June 1998

Abnommality
Arc Sine SQRT Are Bine SQRT Transformed
% Are Sine SQRT Transfonned Mean Sialion Abnonmnaltiy pValte p-Value
Slagion - Abnormaiiby Translormed Abnomality Station Abnormality Siandard Deviation (Relerence) (Conrol}
Seavater Ele: 1542 0.40
{Control) E182 X 1) 029
163 165,93 0354
£164 1487 EXCT 4
EIG5 1092 m-mn. D35 2,04

243030 Er41 36.63 064
Et42 327 6]
£143 3200 468
Ehad 3240 LA

EL45 38.7T 05 081 402 0.8364 #0779
2E8GR1 E146 2294 {.58
E147 2896 057
El48 237 Q49
ET45 (LA 038

E1%) 18.63 {45 .48 207 24027 0.6516
248082 E¥5) 483 332
. AL Is%6 G46
E133 43.14 .72
E154 3553 .64

E153 2449 .52 .57 LR 1y, 82503 2039
248083 EL56 4091 .68
EI157 2V66 235
EIss 25.54 G54
EiS9 4098 FEES

EI60 280.37 2358 .61 468 03807 00438

Page 3 of 4
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1 426 889 8808

FAX NO.

PARAMETRIX, INC.

19 Al

NOV-10-88 TUE 11

Washington State Department of Ecelogy -~ Budd Inlet Sediment Characterization ~ Echinodernn bioassay, 18-20 June 1998
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EXECUTIVE SUMMARY OF TEST RESULTS

Dendraster excentricus, 18-20 June 1998

‘ Combined % p-Value
Combined % Mort./Abnormality {compared to

Mort./Abnormality {Arc Sine SQRT Reference
Sample 1.D. (Untransformed) Transformed) Sediment)
Seawater (Control) N/A N/A N/A
248080 37.34 0.66 0.0350
248081 47.51 0.76 0.3927
248082 56.06 0.85 0.2552
248083 52.81 0.81 0.3615
248083 57.25 ' 0.86 0.2084
248086 59.15 : 0.88 0.0907*
248087 (Reference) 50,00 0.79 N/A

Reference Toxicant (EC50) = 5.7 ppm Cd

N/A = All reference and test sediments normalized to the control response.
* = Significantly greater Combined % Mort./Abnormality than reference sediment (p<0.1)

Ampelisca abdita, 7-17 July 1998

_ % Mortality p-Value
% Mortality {Arc Sine SQRT (compared to

Sample 1.D. {Untransformed) Transformed) Reference Sediment)
Narraganseit Bay (Control_) 8 0.25 0.0562
248080 27 0.54 0.0924
248081 29 0.57 0.0558
248082 15 0.39 . 0.3435
248083 22 ' 0.47 03151
248085 | 20 0.46 0.3389
248086 .23 0.52 0.1401
248087 (Reference) | 18 0.42 NA

Reference Toxicant (LC50) = 0.67 mg/L. CdClL,

N/A = Not applicable _
Note: A. abdita mortality in test sediments was not significantly (p<0.05) greater when compared with mortality
in reference sediment.
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Neanthes arenaceodentata, 16 June - 6 July 1998

- Neanthes sp.

p-Value
Mortality =~ Mean Growth Rate (compared to

Station %) (mg/day) Reference Sediment)
‘West Beach (Control) 0 0.51 0.308
248080 0 0.53 0.211
248081 0 0.68 0.031
248082 0 0.72 0.074
248083 0 0.67 - 0.016
248085 0 0.49 : 0.417
248086 0 0.45 0.402
248087 (Reference) 4 0.47 N/A

Reference Toxicant (LC50) = 8.4 mg/L CdCl,

N/A = Not applicable .
Note: Neanthes growth rate in test sediments was not significantly (p=0.05) lower when compared to growth of
Neanthes in reference sediment.
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1. INTRODUCTION

Parametrix’s Environmental Toxicology Laboratory was contracted by the Washington State
Department of Ecology to conduct bioassays for the Budd Inlet Sediment Characterization study
on six sediment samples and one reference sediment using the following test organisms:

» Dendraster excentricus - larvae of the common sand dollar
«  Ampelisca abdita - a benthic dwelling amphipod
«  Neanthes arenaceodentata - a benthic dwelling polychaete worm

All tests were conducted according to procedures referenced in the Washington State Department
of Ecology (Ecology) Sediment Management Standards (SMS).

2. METHODS AND MATERIALS

2.1 Biological Procedures
Bioassays were conducted according to the following test protocols:

+ Parametrix Protocol No. 1015: Bioassay Procedures for Conducting Static Acute
Sediment Toxicity Tests According to Recommended Guidelines for Conducting
Laboratory Bioassays On Puget Sound Sediments (PSWQA, 1995) Using Echinoderm
Larvae (Dendraster excentricus)

« Parametrix Protocol No. 1011a: Bioassay Procedures for Cdnducting Static Acute
Toxicity Tests According to Recommended Guidelines for Conducting Laboratory
Bioassays on Puget Sound Sediments (PSWQA, 1995) Using the Amphipod, Ampelisca
abdita

e Parametrix Protocol No. 1059: Bioassay Procedures for Conducting Static-Renewal 20-
Day Chronic Sediment Toxicity Tests According To Recommended Guidelines for
Conducting Laboratory Bioassays On Puget Sound Sediments (PSWQA, 1995) Using the
Polychaete Neanthes arenaceodentata

Summaries of test conditions are provided in Tables 1, 2, and 3. In addition to the biological

observations, total ammonia and sulfide measurements were taken at initiation and termination
of all three bioassays.

Parametrix, Inc. i July 1998



" Table 1. Summary of test conditions for the Dendraster excentricus bioassay.

Job Name: Washington State Department of Ecology Job Number: 55-1583-60

Test Date: 18-20 June 1998

Test Protocol: Parametrix Protocol No. 1015: Bioassay Procedures for Conducting Static Acute
Sediment Toxicity Tests According to Recommended Guidelines for Conducting
Laboratory Bioassays On Puget Sound Sediments (PSWQA, 1995) Using Echinoderm
Larvae {Dendraster excentricus)

Test Material: Sediment collected by Department of Ecology
Test Organisms: Dendraster excentricus (sand dollar)

Source: Marinus Inc., Long Beach, California ‘

Stock Density: Approximately 5,000 embryos/mlL

Inoculation Volume: 5.0 mL inoculant per test vessel:

Test Concentrations: 18 grams of sediment in %00 mL of seawater
Replicates: 5

Reference Toxicant:  Cadmium, as cadmium chloride

Test Duration: Test is terminated when greater than 90% of the embryos in the seawater controis have
reached the 4-armed pluteus stage (approximately 48-96 hours)

Dilution Water: Natural seawater collected from National Marine Fisheries Service in Mukilteo,
Washington (28 + 2 ppt)

Test Chambers: 1-liter glass jars

Lighting: 14 hours light, 10 hours dark

Temperature: 15+ 1°C

Aeration: Gentle aeration at <100 bubbles/minute, if dissolved oxygen drops below 60% of -
saturation

Chemical Data: Salinity, pH, dissolved oxygen, and temperature of overlying water at test initiation

and every 24 hours; ammonia and sulfide at test initiation and termination.
Effect Measured: Mortality and abnormality

Test Acceptability: =>70% normal larval survival in seawater control.

Parametrix, Inc. 2 July 1998



Table 2. Summary of test conditions for the Ampelisca abdita bioaésay.

.TOB Name: Washington State Department of Ecology Job Number: 55-1583-60 (01)

Test Date: 7-17 July 1998 -

Test Protacol:

Test Material:

Test Organisms:
Source:
Number/Centainer:
Test Cenceutrations:
Replicates:
Reference Toxicant:
Test Duration:

bilution Water:

- Test Chambers:

Lighting:
Temperature:
Aeration:

Chemical Data:

Effects Measured:

Test Acceptability:

Parametrix Protocot No. 1011a: Bioassay Procedures for Conduéting Static Acute
Toxicity Tests According to Recommended Guidelines for Conducting Laboratory
Bioassays on Puget Sound Sediments (PSWQA, 1995) Using the Amphipod, dmpelisca
abdita

Sediment collected 1.:y the Departmeﬁt of Ecology
Ampelisca abdita (amphipod)

East Coast Amphipod; Kingston, Rhode Istand
20

175 mL sediment in 775 ml. seawater

Five

Cadmium, as cadmium chloride

10 days

Natural seawater collected from National Marine Fisheries Service in Mukilteo,
Washington (28 + 2 ppt)

i liter glass beakers

Continuous overhead lighting
20+1°C

Gentle aeration at <100 bubbles/minute

Salinity, temperature, pH and dissolved oxygen of the overlying water at test initiation
and every 24 hours; ammonia and sulfide at test initiation and termination.

Mortality

Mean control mortality < 10%

Parametrix, Inc.
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Table 3. Summary of test conditions for the Neanthes arenaceodentata bioassay.

Job Name: Washington State Department of Ecology Job Number: 55-1583-60

Test Date: 16 June - 6 July 1998

Test Protocol:

Test Material:

Test Organisms:
Source:
Number/Centainer:
Test Concentrations:
Replicates:
Reference Toxicant:
Test Duration:

Dilutiou Water:

Test Chambers:
Lighting:
Temperature:
Aeration:
Renewals:
Feeding:

Chemical Data:

Effect Measured:

Test Acceptability:

Parametrix Protocol #1059. Bioassay Procedures for Conducting Static-Renewal 20-
Day Chronic Sediment Toxicity Tests According To Recommended Guidelines for
Conducting Laboratory Bioassays On Puget Sotnd Sediments (PSWQA 1995) Using
the Polychaete Neanthes sp.

Sediment provided by the Department of Ecology
Neanthes arenaceodentata (polychaete worm)

Dr. Don Reish; Long Beach, California

Five

175 mL of sediment in 775 mL of seawater

Tive

Cadmium, as cadmium chloride

20 days

Natural seawater collected from National Marine Fisheries Service; Mukilteo,
‘Washington

1 liter glass beakers

Continuous overhead lighting

20x1°C

Gentle aeration at <100 bubbles/minute

Every third day

Ground TetraMarin® every other day (40 mg dry wt/test vessel)

Salinity, temperature, pH, and dissolved oxygen of overlying water at test initiation
and every third day; ammonia and sulfide at test initiation and termination. Interstitial
salinity at test initiation.

Mortality and growth

Mean control mortality < 10%, and = 0.72 mg/day growth

Parametrix, Inc.
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2.2 Test Sediment

Seven sediment samples were provided to Parametrix’s Environmental Toxicology Laboratory
located in Kirkland, Washington on 1 June 1998. Upon arrival of the samples, appropriate chain-
of-custody (COC) procedures were followed: sample labels were checked against the chain-of-
custody form, containers inspected for damage during shipment, and sediment volumes were
determined to be adequate. After completing the COC procedures, the samples were purged with
nitrogen gas and stored at 4°C until test initiation. All bioassays were initiated within eight
weeks of sample collection. Copies of the COC forms are located in Appendix E.

2.3 Control and Reference Sediment

The control sediment used for the Neanthes bioassay was collected from West Beach on Whidbey
Island, Washington. The control sediment used for the Ampelisca abdita bicassay was collected
from Narragansett Bay, Massachusetts. Prior to initiation of the 4. abdita and Neanthes tests,
the control sediment was sieved through a 500-um screen and washed with clean seawater to
ensure that no indigenous polychaete worms or amphipods remained in the sediment.

Seawater, collected from National Marine Fisheries Service, Mukilieo, Washington, was used for
the seawater control in the Dendraster excentricus bivalve larval development bioassay.

2.4 Data Analysis

A single-tailed t-Test was used to compare the combined mortality/abnormality (echinoderm),
mortality (amphipod/polychaete), or mean growth rate (polychaete) in the reference sediment to
the respective endpoint in the test sediments (Zar, 1984). Use of the t-Test requires that the data
are normal and variances are homogeneo;is. An arcsine-square root transformation was performed
on the mortality and combined mortality/abnormality data to stabilize the variances and improve
the normality of the data (Michelsen and Shaw, 1996).

Mortality data derived from the reference toxicants were used to generate test material response
curves and statistically estimate an LC50 and its 95% confidence limits. The LC50 is the
concentration of the test material which produces mortality in 50% of the test population for the
specified exposure duration. LC50 values were based on the material concentrations and were
estimated for the 2-day exposure duration for the D. excentricus and the 4-day exposure duration
for the A. abdita and Neanthes reference toxicant tests.

A statistical computer package was used to estimate reference toxicant LC50s and their 95%
confidence limits. These programs estimate LC50 values using one of three statistical methods:
Probit analysis, moving average method, or binomial probability. The method selected is
determined by the quality of the concentration-percent response base (i.e., presence or absence
of 100% response, number of partial responses, etc.). The program provides values of the slope
for the probit analysis, includes 95% confidence intervals, and statistically evaluates the goodness-
of-fit.

Paramenrix, Inc. 3 July 1998



3. TEST RESULTS

A summary of bioassay results is located in fhe Executive Summary and in Tables 4, 5, and 6.
The results of the ammonia and sulfide analyses are given in Appendix D. All original raw data,
chain-of-custody forms, and project notes are maintained in Parametrix project files.

For the D. excentricus bioassay, only one sediment tested (248086) resulted in a significantly
(p<0.1) greater combined percent mortality/abnormality when compared to the reference sediment
(Table 4). For the A. abdita test, none of the six sediments tested resulted in significantly
(p<0.05) reduced survival when compared to the reference sediment (Table 5). For the Neanthes

" bioassay, there were no survival or growth effects (Table 6). It should be noted, however, that

the control growth rate for the Neanthes bioassay did not meet the 0.72 mg/day requirement.
This result does not invalidate this test but will require consultation with Ecology’s sediment
management personnel for approval on a case-by-case basis.

Table 4. Summary of D. excentricus bioassay results.

Dendraster excentricus, 18-20 June 1998

Combined % p-Value
Combined % Mort./Abnormality (compared to
Mort./Abnormality {Arc Sine SQRT Reference
Sampile 1.D. {Untransformed) Transformed) Sediment)
Seawater (Control) N/A N/A ' : N/A
248080 ) 37.34 0.66 : 0.0350
248081 47.51 0.76 0.3927
248082 56.06 0.85 0.2552
248083 52.81 0.81 0.3615
248085 57.25 0.86 0.2084
248086 ‘ 59.15 . 0.88 0.0007*
248087 (Reference) 50.00 0.79 N/A

Reference Toxicant (EC50) = 5.7 ppm Cd

N/A = All reference and test sediments normalized to the control response.
* = Significantly greater Combined % Mort./Abnormality than reference sediment {p=0.1)

Parametrix, Inc. : '] July 1998



Table 5. Summary of A. abdita bioassay results.

Ampelisca abdita, 7-17 July 1998

% Mortality p-Value

% Mortality (Arc Sine SQRT (compared to

Sample 1.D. (Untransformed) Transformed) Reference Sediment)
Narragansett Bay {Control) | 8 0.25 0.0562
248080 27 0.54 0.0924
248081 29 6.57 0.0558
248082 15 0.39 0.3435
248083 22 © 047 0.3151
248085 20 ' 0.46 0.3389

' 248086 25 0.52 0.1401
248087 (Reference) 18 . 0.42 N/A

Reference Toxicant (LC50) = 0.67 mg/L. CdCL,

N/A = Not applicable
Note: A. abdita mortality in test sediments was not significantly (p<0. 05) greater when compared with mortality
in reference sediment.

Table 6. Summary of Neanthes sp. bioassay results.

Neanthes arenaceodentata, 16 June - 6 July 1998

Neanthes sp.

p-Value
Mortality Mean Growth Rate (compared to

Station ' (%) (mg/day) Reference Sediment)
West Beach (Control} 0 0.51 | 0.308
248080 0 0.53 0.211
248081 0 0.68 - "'0 031
248082 0 0.72 0.074
248083 0 0.67 0016
248085 | 0 0.49 417
248086 0 0.49 0.402
248087 (Reference) 4 0.47 N/A

Reference Toxicant (LC50) = 8.4 mg/L CdCl,

N/A = Not applicable :
Note: Neanthes growth rate in test sediments was not sxgmﬁcantly (p<0.05) lower when compared to grcwth of
Neanthes in reference sediment,

Parametrix, Inc. . 7 July 1998
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APPENDIX B

Ampelisca abdita BIOASSAY DATA
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Control Chart for Ampelisca abdita
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0.25 4+

0.00

86-INf-L
86-unf-g
L6-930-61
L6-deg-67
£6-495-6
96-des-0g
96-dos-87
96-1dv-0€
66-00Q-61
§6-990-1
G6-AON-1T
G6-AON-8
G6-INr-LE
¥6-deg-vZ
¥6-deg-07
v6-degs-gl
y6-dog-Z 1

y6-bny-g

T ve-inr-1e

T ve-unr-t1

T ve-unr-oi

Pe-unf-g

ve-AeN-£ 1

Amplsca.xls




TRIMMED SPEARMAN-KARBER METHOD. MONTANA STATE UNIV

FOR REFERENCE, CITE:

HAMILTON, M.A., R.C. RUSSO, AND R.V. THURSTON, 1877.
TRIMMED SPEARMAN-KARBER METHOD FOR ESTIMATING MEDIAN
LETHAL CONCENTRATIONS IN TOXICITY BIOASSAYS.
ENVIRON. SCI. TECHNOL. 11(7): 714-719;

CORRECTION 12(4):417 (1978).

CATE: 7/7/98 TEST NUMBER: AA DURATION: 96 HOURS
CHEMICAL: CDCLZ2 SPECIES: A. ABDITA
RAW DATA: :

CONCENTRATION (MG/L) 0.08 0.18 0.37 0.75 1.50

NUMBER EXPOSED: 20 20 20 20 20

MORTALITIES: . 10 5 5 1¢ 20

SPEARMAN-KARBER TRIM: 33.33%

SPEARMAN-KARBER ESTIMATES: LC50: 0.67

95% LOWER CONFIDENCE: .44

95% UPPER CONFIDENCE: 1.02

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.
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AMPELISCA
{(Ampelisca abdita)
DATA PACKET
CLIENT: nﬂmm‘ 3&99 Sﬁﬂﬁ :Dngémm: Qg ESQ] Qﬂj
PROJECT NAME: 2udd  Taled
PROJECT NUMBER: _ 5~ | 6RA - Go-O\




AMPELISCA SEDIMENT SETUP RECORD SHEET

Project Name: {2 A taled
Date: 1-06-4R
Project Number: 6~ \EQ3 - L0 -0
Station Lab Interstitial
1D. 1D, Salinity Comments Initials
24R020 A SO -E05 o) et
24201 A BN -BH\D 0 e
RIVAY (0.4 A S - 8\ S0 : : I~

M RO%D B Gib - 520 23 K
24 B ORS AGA —-525 24 . K
TULORE - ASIL- BFD 29 -
24 %0oR? Ao = ~ B 249 i
okl [ AS3L-B40 | 25 Nodive. Sedtwaenk At
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AMPELISCA BIOASSAY CHEMISTRY DATA

Day 0 of Test
Job Name B.&A Tolek Date -1 -4% Time \L\S aen
| Temp 20.0 °C
Job Number CH-IER 2D -0\ Observer(s) Syhp. i L
Water Quality Parameters
Container pH D.O. Salinity Comments
ARl 743N 12 | 29
AGOL [N TLLN 15 24
ASIL_ R0TF24 10 20
AS21 1A ISW (g 729
Aol TA=RER®T L% | 20
ABIL 80 L8 1 28
A=l Q0 F: 1.2 24
PSS, S0 ASE 1 | A
(‘CQ COL? B 7.9 N 2.8
CL 15 b | 4O 1.4 | 2%

- rd




» |

AMPELISCA BIOASSAY CHEMISTRY DATA

Day 1 of Test
Job Name Rudd Tulet Date 7 Time /JOXD
Temp 0.5 °C
Job Number 158 S-¢o -0l Observer(s) A '
Water Quality Parameters
Container pH D.O. Salinity Comments
A 6> 7.0 7.3 | 29
A 506 Z.1 24 | 30
A sl 7.0 2.4 | 3o
g2 7.0 22 | &9
A sot 7.9 73 | 30
ASK A 24 | 29
B.526 A 75 29
AS36 ¥ 25 | 21
(A G h A 2.6 27
.58 |8\ 2.6 24

b, . . e.. e :
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AMPELISCA BIOASSAY CHEMISTRY DATA

_B}J l__/ f' Day of Test 7
Job Name U nie Date i Zi Z _ O FBO 20
. Temp S/
Job Number 5 -158 S-40-0t Observer(s)
Water Quality Parameters
Container pH D.O. Salinity Comments
Aszl T3 1 #0601 2a
A 500 RZ | (2% P
Al 3.1 ¢d z2q
A2 XA | (21| R0
A <ol <\ | L] o
Asilk 111 | %o
Asoe 1L F 11 20
ASe 1 X 2| L2 | 3O
LSA | @ zo | 29
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AMPELISCA BIOASSAY CHEMISTRY DATA

B JJ T It Day 3 of Test oa
Job Name - b wle Date Time (PO
Temp w 20 .\ °C
Job Number £5~7583~60 -0 Observer(s) ‘Qﬂ; &M '
‘Water Quality Parameters :
Container pH D.O, Salinity Comments
{ 791 o1 29
%g)cp oo | ol | %9
A=\ -5 [ | 3o
A St .4 | A | %0
/4 <ol GG | loln! S0
Asie -1 £ ]| 50
N<sete, | 3.2 1 £33 30
A S3[0 2‘ g ?{ L’ 30
(I A G, 01 +5 27
L.< g.1 | 7.5 29




AMPELISCA BIOASSAY CHEMISTRY DATA

—_— Day 4 of Test
Job Name SquI Lalet Date Z[E Time eofoo
Temp 20.2 °C
Job Number 56 - /5"33*(0 - I Observer(s) )/’
Water Quality Parameters
Container pH D.O. Salinity ' : Comments

As2| A £.% 29
A508 9.4 6-7 2o
Az 77 g% 29
_4L2] g3 e¢-F | 29
ATO: 78 1¢.% 20
Az(g 76 2-¢ 30
A526 .6 2.1 30
A536 -6 2.3 30
Cl (on A 18 2-5 29
L A 192 | 7.4 25




AMPELISCA BIOASSAY CHEMISTRY DATA

Day 5 of Test
Job Name 5 VGIV‘( I # jf T Date fi 2 i:Z?E Time _0_250___
Temp 7007 °C
Job Number 5515 5’3 ~gd -0l Observer(s) [5 [
Water Quality Parameters
Container pH D.O. Salinity Comments
As3i 25 | (nld 24
ASCE 2% | b | o
A<l ¥e 1.6 | 2o
A2 ég 6.7 | 2o
A s50) AR 74
ALIG RE el 29
ASIG LA (A 29
A 53¢ g2 1. |20




AMPELISCA BIOASSAY CHEMISTRY DATA

Day 6 of Test

Job Name Bv’(}a( Ianlet ' Date i: 12 /9% Time GS00
Temp 0.1 °C
Job Number 55.)58%-40 -0} ~ Observer(s) g/h./\ )
‘Water Quality Parameters :
Container pH D.O. Salinity Comments
A£3] e+ | 29
A =0Ce X4 |3 29
- =] ¥ F | (.4 z9
A 521 & 7 | .Y 249
A sol < (o R 24
<o | | (.. A 30
- =20, | 91 | .21 30
A2 9 | 2 | 20




AMPELISCA BIOASSAY CHEMISTRY DATA

Day 7 of Test
Job Name BU&U ﬂ’t’f' Date 114 La(g Time [5@
Temp 206 °C
JobNumber $%-~/56%~60 -po1i Observer(s) Cif— )
Water Quality Parameters
Container pH D.O. Salinity Comments
AS%] ¥F 1.0 20
Aot {9 1.2 20
Ao %a | T\ 20
[A=YAl LT LT 20
ASO0 | <5 11% 20
ADLL 2213 20
A6 | K& 15 | %
AGZL | 2L 113 %
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AMPELISCA BIOASSAY CHEMISTRY DATA

Day 8 of Test
Job Name Buju In /e’i” Date i “gl _ﬂ- g _ Time 0RO
Temp o, | °C
JobNumber §5-/583- 60 -0l Observer(s) ‘,ﬁm )
Water Quality Parameters
Container pH D.O. Salinity Comments
A szl <+ 1 3, 2
S0l e | 5 | 28
Asil TR | Zl | 24
AsZ) %? F2| 24
s)e g 23 24
SZio 7 F. = 20
AR(e | SF | F 3| 24
AZol = % | EH | 24

S e
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AMPELISCA BICASSAY CHEMISTRY DATA

i SRR

— Day 9 of Test
Job Name BUJJ A A let Date 2 Z/{ Z E E Time /o co
Temp 26 °C
Job Number §¢-15F 3-4o -of Observer(s) %{W\ 4 "TP
Water Quality Parameters N
Container pH D.O. Salinity Comments
<3} 8.7 2| 29
solo | gg | £ 2| 29
ASi g6 + 2| 27
A S22 9. O | 29
Azol 4 23| %
ASile |75 73 %0
AL |84 F.2.1 39
A S2b |Bs %Y | 3o




AMPELISCA BIOASSAY CHEMISTRY DATA - END OF TEST

Day 10 of Test

g -’-

Job Name Bt/au .l n {ef ) Date F- 1 ¥~-98 Time SFoo
Temp 2.1 °C
Job Number L£5-15 75~ fo-of Observer(s) 57(5;1,\/\ -
Water Quality Parameters
Container pH D.O. Salinity Comments
As3l 31 #/ -1 =0
A506 2.7 | 43 30
Asil g | 12 230
Aszl Kl | 7] 30 ‘ o
A <ol %, Y qS 29 | atration [ind eff [fro low, furnedon
A 5l £.5 | #1 31 - I~
/ &4 Z2 | 20 =
As536 2L | +H4 3¢
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AMPELISCA BIOASSAY BREAKDOWN

-~

Job Name Bw’a’ ln/{"‘f" Date "j-/'?* i'd
Job Number §f~/f83 -6 -0l Day 10 of Test
Found
Container J}Ze Dead Comments Tnitials
As<al Q Iz
Asgoz 1& o m»
Ase2 (A O be
A _Ssoy [Z % o (A
A co< | ¥e) i AAAN
A <ol | / Fie
AZSoR 15, I2) A
A 504 it o M~
Ao i I =
A <1t ¥ / YL
A <172 I ¥ a I
A SR ¥z O e~
A <y AT 177 o £
A 1L (o { Gnn
JA <1l {2 / YL
A s 16, o 27
A SV X 172 g
A 59 JEAR N e
A L2 =) o Edm
A <2 [4 1 A
Asz2 7] O Ri=
A K 2% 17 =) 277
A QM Wr 2l o 2/
A <28 jla I e
A <200 1 = A
A <2 [ \ A
A s2.% (G { Ee
A £2.4 [ e [ P
| Az [ 2 o D7
Az \ ¥ C N
A s32. 9 9] BE
A& 33 ig £ (&) OFNA—
A < 32U (5~ panls 27
FA 39 15 l Sy v\
A 3 16 0 S
A g2 F /¥ (@) UM
A _s53% 19 o) e
A 534 A0 o 7z
A 54O i 9 o A



l I — AMPELISCA POSITIVE CONTROL-REFERENCE TOXICANT BREAKDOWN

- Job Name ﬁu Jal 4 n/ﬂ“ Reference Toxicant  CALly
' " Date Stock Prep. )
l_“ Job Number 5‘;"/5—5’3'“50 -0f Date "7/(1 /93
. Found
: Container _ Concentration (mg/1) Alive Dead Initials
l} Con /° & 577
(-o"‘ '? O L)A
0.09% A 7 O Y4
l 2. 050 13 S 72 > /1
‘ 2.198 A& i o 2L
- 5188 (S 6 4 Y
. 0.375 # 7 L 2/!
f 0.37¢ 15 g 2 24!
- 0.75 A ¢ 4 27
’ 075 13 ¢ 2 244
[ 5 A g [0 oAl
(.5 5 7] 3 2/
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APPENDIX C

Neanthes arenaceodentata BIOASSAY DATA
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Control Chart for Neanthes

Upper Control Limit = 12.7 ppm Gd

=82

Arith Mean

t ower Control Limit = 3.7 ppm Cd

" 86 Unr-g1
- £6-000-91
" L6-IRr-FE
[ £6-uer-t)
" 96-1I0r-02
" 96-1dy-08
" 9g-1dy-g

" G6-AON-L L
" 66-Brv-g
" 56-1N7-8

" 66-994-6
 6-100-G1
" v6-485-9

" 6-Bny-8

" t6-IN"-LE

" $6-INr-Q2

20 T

16 4

12 4
8

{po 1/Bw) 0503

PE-inr-1
Q
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TRIMMED SPEARMAN-KARBER METHOD. MONTANA STATE UNIV

FOR REFERENCE, CITE:

HAMILTON, M.A., R.C. RUSSO, AND R.V. THURSTON, 1877.

TRIMMED SPEARMAN-KARBER METHOD FOR ESTIMATING MEDIAN
LETHAL CONCENTRATIONS IN TOXICITY BIOASSAYS.
ENVIRON. SCI. TECHNOL., 11(7)}: 714-71%;

CORRECTION 12 (4):417 (1978).

DATE: 6/16/98 TEST NUMBER: 1
CHEMICAL: CDCL2

RAW DATA:
CONCENTRATION (MG/L) 1.80 3.00 5.00 8.
NUMBER EXPOSED: 10 10 10
MORTALITIES: 0 0 0
SPEARMAN-KARBER TRIM: © 0.00%
SPEARMAN-KARBER ESTIMATES: LC50: g8.38
95% LOWER CONFIDENCE: 7.12
95% UPPER CONFIDENCE: 9.87

40
10

DURATION:
'SPECLES:

14.00
10
i0

9& HOURS
NEANTHES



20 DAY NEANTHES

(Neathes arenaceodentata)

DATA PACKET

- CLIENT: Washington State Department of Ecology

PROJECT NAME: Budd Inlet Sediment Characterization

PROJECT NUMBER: 55-1583-60-01




20 DAY NEANTHES SEDIMENT SETUP RECORD SHEET

Project Name: DQE/Budd Inlet
o Date: {/[{/GQ
Project Number: ~ 55-1583-60-01 !
Station Lab Interstitial
1D. " 1.D, : Salinity Comments Initials
AYFOBO NSO\ - S5 | 39 Stong  HaS  smell from MR
o4 okl A sob~ 510 2% @l Spd . nentes . £
24 Ro ¥ st - By S0 /7
4 ZoZ3  INSI6 — 590 26 A
N RBS A 53~ SIS 20 F=i
24 2036 A 5R6— S0 30 T
24 20871 53 - 535 | 30 -
Coriren\ A 536 — 540 26 best Reach  Sgnd MM
R




20 DAY NEANTHES BIOASSAY CHEMISTRY DATA

: Day 0 of Test
Job Name DOE/Budd Inlet Date S/ 16/%4 ‘ Time /6o
Temp 2./ °C
Job Number 55-1583-60-01 Observer(s) N7
‘Water Quality Parameters
Container pH D.O. Salinity Comments
NEZE ]-71 7.7 PX;
NMgol 7.9 | 7222 | 2%
EY 7.4 | 7.1 24
AT | 7-9 L 28
NI 7.7 | 7-2 | 26
A S06 7.9 1 2.7 24
ME 3] - 7.7 7.2 27
w/E3€ 7.} 7-6 24
Cdch Comn B | FX 13 s
(g, M= A | I} 2.3 1¢
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20 DAY NEANTHES BIOASSAY CHEMISTRY DATA

Day 3 of Test
Job Name DOE/Budd Inlet Date & l 1e lag Time 7330
Temp ‘ 0 °C
Job Number 55-1583-60-01 Observer(s) AE K
Water Quality Parameters
Container pH D.O. Salinity Comments
N520 7.9 72 1 2%
NH2A 7.9 .7 2%
N 5 i\ 7.9 .5 | 2%
N4l 20| Tl 2%
N506 | 8.0 (.| 29
A 53\ 1.9 (0.9 | 3%
N H5Ap 19 T4 A8
CaClz2 b | B0 ! Tilo!l &X
o2 U~ A| 8.0 Tl | A%
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20 DAY NEANTHES BIOASSAY CHEMISTRY DATA

Day 6 of Test
Job Name DOE/Budd Inlet Date o] 2249% Time {5@
Temp 0.3 °oC
Job Number 55-1583-60-01 Observer(s) A E RE |
Water Quality Parameters
Container pH D.O. Salinity Comments

8- 0 |2 | (.| B9
N7 <ol B> (.2 0
M- 8723 1 2.3 5.9 0
M- 50 144 | 7.0 | D
N7 Sip 2.3 4| 30
N~ ok 2.2 5.6 | 5D
N- 630 | 2.2 | 6.4 0
p- $%6 | K2 1.1 A0
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20 DAY NEANTHES BIOASSAY CHEMISTRY DATA

‘ Day 9 of Test
Job Name DOE/Budd Inlet Date lof2 Sl q% Time OF/0O
Temp ' L0, °C
Job Namber 55-1583-60-01 Observer(s) Ciran
N
Water Quality Parameters
. Container pH D.O. Salinity Comments
NS 200 T+ 6.H] 2z
N <ol 4.€ 1| (2| 27F
LN, =z 4 +.9 (2.2 2.4
A 510 Lol LS 30
N Site 24| .21 Jo .
N_s0(e F.9] Sl 36  |maved bealer 0lo<ser 40 gecatio. Hbs
N S3L %(,o . 2.| 30 :
N 5326 Ll LF| 2o




20 DAY NEANTHES BIOCASSAY CHEMISTRY DATA

Day 12 of Test
Job Name DOE/Budd Inlet Date m Time Y - 30
Temp o 204
Job Number 55-1583-60-01 Observer(s) £ A"
Water Quality Parameters
Container pH D.O. Salinity Comments
N41L %0 15 |2 00 weanoraesdn  daliew wieot Salinky
J 50t Eo | A 11 Goreecdion. — I\ 437 K6
NEYIN -C 1 4l [
NEAT d.( |5 114
NG\ 4.z T4 |74
NEDD L AL [ 29
NSBL o | FXx | e
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20 DAY NEANTHES BIOASSAY CHEMISTRY DATA

Day 15 of Test
Job Name DOE/Budd Inlet Date v Time G OO
Temp /7.9 T ¢
Job Number 55-1583-60-01 Observer(s) Gl
U .
‘Water Quality Parameters
Container pH D.O. Salinity Comments
NS 2 3.2l 0| 30
N _Sol XA .Y 217
N <74 % i 2! 2o
N St & 2 C(:?’ 3o
N Site pd « 2o
N _S0(e 2.3 | .o | So
AL S 31 283 | .6 | =20
N 536 L | (0.9 o




i 20 DAY NEANTHES BIOCASSAY CHEMISTRY DATA

' Day 18 of Test
- Job Name DOE/Budd Inlet Date 74 l‘j@ Time $ird
' Temp ‘ T2 °C
- Job Number 55-1583-60-01 Observer(s) S AY\—
|
i Water Quality Parameters
Container pH D.O, Salinity Comments
NS 2.2 | XL 29
NS4 BN 24
NS 0 | Yo |24
NSt A 1.0 LA
- !\‘ ‘;Du g * \ (! tg Zq
Nesl (40 | % |14
j N9 e R ) 74

]
. . .

N
Lt



20 DAY NEANTHES BIOASSAY CHEMISTRY DATA

Day 20 of Test
Temp /2.7
- Job Number 55-1583-60-01 Observer(s) ) ﬂ/ GM
Water Quality Parameters
Container pH D.O. Salinity Comments

V526 7.9 | #.2 | 27

Nl 7.7 (.57 | 29
NSEZ) o | 20 | Af
AT /7 Z. |1 27
AVEI g0 | 2 11 A7
281 €. 1 (o R o 28
V3] 8.2 | (L, RS X8
536 7-9 e 29

!

v

|
~ Job Name DOE/Budd Inlet Date 2/6/%9 Time

t
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20 DAY NEANTHES BIOASSAY BREAKDOWN

Job Name DOE/Budd Inlet Date “-‘F/ (e / A
Job Number 55-1583-60-01 . Day 20 of Test
Found
Container Alive Dead Comments Initials
T = Q % o\ AN
A 502 S ) Ery .7
N<SoR ol 0 _oud S yd::
N _Sod 5 0 X "Ll e
A S0z A 0 Fyte s
A s ole 5 &) £o0 v pA
A S0% Y 0 ol P
Al S 09 o o il — MA
A S o S O Yo, K J7i
N S 5 vl LRI 2,
A_STH2 < 0 f/‘r’ Al Sy
AR s Q 2 _fald A7,
N_S14 5 O ZE 1 Wi
N_sIST 3 ) 37y Fol\ A~
Al 5 o) £l A
N SIT 5 o Bly_$H\ KM\
AM_X)Y 5 D Vo Hudf £ |’
A5 1A 5 o) 22 fdl %/
N 20 5 o gut 2J4 L) (78
N S 2] S Q % 4ol Wy
NS22 4 o feil M
NSz < IRATE Lo\ AN
A S 24 g O 24 s |
NS2Z 3 g A ]
M 2 le 5 < LA A
AN S 2 S o ¥ e | % s
MS2% > 0 22 Yz
NS29 s 7] 72_full KN
ALS 20 & o 2 ./ 2
N <3| ol 0 >l Lull cpn/m
NIV 5 o~ 2 fufl Pl
N <232 ) o h Lol] A4
AL S31 L 5 a. ta. Fulf A/
INEEELY S 0 NN\ 7/
N S2C > Q suk Jg fuld wrdl
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20 DAY NEANTHES BIOASSAY BREAKDOWN

Job Name DOE/Budd Inlet Date 7 ] (o | g8
~ Job Number 55-1583-60-01 Day 20 of Test
Found :

Container Alive Dead ;omj;?ét/s ( Injt/i;is
MERF 2 o2 % | Dl
KL z o ST >/
N S24 B o a2l )44
M SYo 5 e b 7 folf Y4
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NEANTHES BIOMASS DATA
l i Job Name DOE/Budd Inlet
Job Number 55.1583-60-01 Date  7/¢ / 4
l % Day of Test 2o
. » Replicate Dry Weight of Pan Dry Weight of
Number [pana  Weight of Pan (mg) and Worms (mg) Worms (mg)
’ £l / Fle, 20 (02 .5 6. 44
! oL z 33.iR 93.32 £0.20
l s03 2 2%, 0o 87 84 e 5%
' oy 4 37, 72 94,98 z7.,26
re s Y0, ¥2 90.05 49.32
' i <pd [ Y0, 00 R bl 4€.61
o ol ¥ Y0, 52 [29.40 4%. 87
_ So8 g 4%..50 [ {7 (e 69. 1%
I a9 g 4 1 [29 L7 2551
; 10 /e 4/.22 1o7. G4 .92
_ oI % 4. L% 70: K5 27-17
' 1L /2 44 (-3 JO%. Y <¢-0/f
13 e 47, %3 |32 - 95 4512
N /4 2. SR 139 &b 1058.183
Z7¢ s RS, FH [20.72 74. 59
l ; Ky/4 & 3¢, bole (o6 . 26 £3:60
517 17 CW.T, 109 24 7(-53
: 9 /5 22.2/0 /07, 50 75, 1Yy
' I 17 79 35,21 i09. 6l 7445
" L 2e 25,05 %, 7% £9.73
, 2 2 2SO 5715 2/ .65
! TIL zz 20, /% g7.77 57 .37
- 5323 23 2RE L FS leY. 77 69.07
524 24 3. 46 % %-99 5055
' 25 P 2% 69 /05, &9 §% .oo .
26 2t #2321 10R. 55 v6.72
527 2% L0 .23 S 9. 2 ¢8.93
l 528 zg 42 7Y 91 31 47.0/
; 25 24 28 6| qo .95 §2.3%
$™30 3o 2. 39 5. 21 5] . g9
g 531 3/ 29, it ¥5.9% 47.57
l ‘ £32 32 Yo. 40 [©7.718 7. 3%
£33 33 28,37 7.9 79. 52
534 34 B3, (ot BO. (< 46 . 51
l | 533 3 | 20, 99 27.32% 50,39
s’ 26 32 9/ T, OR g 1/
| 37 3% SH LS o5 19 £7. 57
l 3 2y 33, (5 29 (% $6-05
- S35 39 3 5§ 25, 10 49.¢2
l | 5o Yo 3%2. /6 Ge. 79 3.3
B
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NEANTHES BIOMASS DATA
Job Name DOE/Budd Inlet ‘
Job Number 55-1583-60-01 - Date 6, '//5 / 9 f
Day of Test 2
Replicate . Dry Weight of Pan Dry Weight of
Number Weight of Pan (mg) and Worms (mg) Worms (mg)
/ 30.02 37 .60 . .4
2. 31.03 54. 177 S .12
3 25. 69 31. 3¢ 3T .63
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20 DAY NEANTHES BIOASSAY BREAKDOWN
Positve Control-Reference Toxicant

Job Name DOE/Budd Inlet . Reference Toxicant_{_GQwmiom Chloadle.
Date Stock Prep.
Job Number 55-1583-60-01 Date 6hela®
Found
Container Concentration {mg/1) Alive Dead Initials
Cox A S : o AR
. 8 e 0] '
[.% a 5 o
§ & 5 o]
2.0 A 5 )
B 5 O I,
Z.0 A 5 o v
O kS Q v

XA A 3 2

%) o !

WM.0 o ) S

) 0 z

PH NEIE=R
(o D 2.) A 30
4.0 A g\ 24 £3
Teve® 0.6 C




APPENDIX D

AMMONIA AND SULFIDE TABLES



ORGANISM: Dendraster excentricus PROJECT NUMBER: 55-1583-60 (01)

ANALYSIS: Ammonia TEST DATES: T 0 6/18/98
T 1y 6/20/98

Lab LD. Sample LD. T 1 (/L) T gy (mg/L)
E101-105 | Control 0.040 | 0.057
B141-145 248080 0.136 0.105
E146-150 248081 0.262 0.207
E151-155 248082 0129 0108
E156-160 248083 . 0.214 | 0.166
E161-165 248085 0.022 0.141
E166-170 248086 0.149 0.087
E171-175 248087 0.108 0.080
(Reference) :
ORGANISM: Dendraster excentricus PROJECT NUMBER: 55-1583-60 (01)
ANALYSIS: Sulfide TEST DATES: T 1 6/18/98

T gy 6/20/98

Lab LD. Sample LD. T i (Mg/L) T sina (mg/L)
E101-105 Control ND ND
E141-145 248080 0.014 ND
E146-150 248081 . 0011 ND
B151-155 248082 0.011 ND
E156-160 248083 0.010 ND
E161-165 248085 0016 ND
E166-170 248086 0.015 ND
E171-175 248087 0.006 ND
(Reference)

ND = Not detected



ORGANISM: Ampelisca abdita

PROJECT NUMBER: 55-1583-60 (01)

ANALYSIS: Ammonia TEST DATES: T 1 7/7/98
T o 7/17/98
Lab1LD. . Sample LD. T ypina (/L) T ji (mg/L)
A501-505 248080 1.17 1.20
A506-510 248081 1.46 0.035
A511-515 248082 0.805 0.027
A516-520 248083 1.07 ND
A521-525 248085 1.20 0.566
A526-530 248086 0.910 0.022
AS531-535 248087 1.17 ND
(Reference)
AS536-540 Control 1.02 ND
ND = Not detected
ORGANISM: Ampelisca abdita PROJECT NUMBER: 55-1583-60 (01)
ANALYSIS: Sulfide TEST DATES: T 1 7/7/98
T o 7/17/98
Lab LD. Sample LD. T i (/L) T g (mg/L)
A501-505 248080 ND ND
A506-510 248081 ND ND
A511-515 248082 ND ND
A516-520 248083 ND ND
A521-525 248085 ND ND
A526-530 248086 0.003 ND
A531-535 248087 ND ND
(Reference)
A536-540 Control ND ND

ND == Not detected



PROJECT NUMBER: 55-1583-60 (01)
TEST DATES: T ., 6/16/98

ORGANISM: Neanthes arenaceodentata
ANALYSIS: Ammonia

T g 7/6/98
Lab 1.D. Sample L.D. T gy (mg/L) T gy (mg/L)
N501-505 248080 0.407 B 2.82
N506-510 248081 0.610 0.960
N511-515 248082 0.313 0.332
N516-520 248083 0.679 0.286
N521-525 248085 0.543 0.530
N526-530 248086 0.375 1.68
N531-535 248087 0.237 0.519
(Reference) :
N536-540 Control 0.093 2.81

ORGANISM: Neanthes arenaceodentata
ANALYSIS: Sulfide

PROJECT NUMBER: 55-1583-60 (01)

TEST DATES: Ty 6/16/98
T s 7/6/98

Lab LD. ‘ Sample LD. T i (mg/L) T fina (Mg/L)
N501-505 248080 ND ~ ND
N506-510 248081 0.006 ND
N511-515 248082 0.003 ND
N516-520 248083 0.003 ND
N521-525 248085 0.004 ND
N526-530 248086 0.003 ND
N531-535 248087 ND ND
(Reference)
N536-540 Control ND ND

ND = Not detected



Laboratory Analysis Record

Parametrix, Inc,

Analysis: Ammonia Media:
Organism: ECBWIODER Ina Round #:
_ Project Name: Tewé& Test Date:
Project Number:
Instrument Calibrations Unit 001:  Orion Model #720A

Unit 002: Orion Model #250A

S Staff: Be

T Date: @[_Z;‘ (42
Start Time: 3o
End Time: ;2&-{5

QOrion Unit # ‘
001) Specific Ion Probe # Serial # Slope % ~<9q 3 (-56 to -60 mV /decade)
002) Specific Ion Probe # Serial # Slope % (-56 to -60 mV /decade)
Ammonia Standards (SOP #PMX-AN-3) NBS Standard
100 ppm (NH;-N) Orion Cat. No. 951207 @ 100 ppm
10 ppm {INH,-N) Lot # Date
A 1.0 ppm (NH,-N)
* 0.1 ppm (NH;-N) Method Detection Limit = 0.01 ppm NH,-N
* 0.05 ppm (NEH,-N) Reporting Limit = 0.1 ppm NH;-N
0.01 ppm (NH;-N) . Lab Temp: °C
See Control Charts (reference)
. Lab % . Lab %
Time (hrs) | Sample LD. Sample LD. NH,-N {ppm) ] Recovery || Time (hes) | Sample LD, Sample LD. NH,-N (ppm) } Recovery
N3 O.{ pom -
LO pEns S ofPE = '”SQ-ﬁ il
[N ?OM
1.0 ppwn
QD pom
“J” loome
oms Im, g4l
Do |zen-1e 1 0000
¥ Edi-gs ] 0.3
I ENLASD ) ©.268,
te E151-1ss | ©.129
1! EISLIO | O 21’4
J e1s6icomS] | oG
" ElLlm16S | 002157
u =l 0 | O049
i E =78 § VR
ZHE | a E-rond O T
Cs = Calibration Standard SPB = Sampie Preservation Bianks
MB = Method Blank (daily with each scawater batch) SOW = Synthetic Ocean Water (for standards preparation)
DUP = Duplicate {laboratory) (1 in 20) Std = Ammonia Standard (processed; 28 ppt)
MS = Spike Analysis (laboratory) (1 in 20) sW = Seawater (0.2 pm filtered; UV processed; 28 ppt)
. mlssampler_____m! SAOB RS = Replicate Sample (field) (1 in 20)

mls spike @ ppm



Laboratery Analysis Record

Parametrix, Inc.

Analysis: Ammonia Media:
Organism: Co\winelorm, T Round #:
Project Name: DNAE Test Date:
Project Number:

Instrument Calibrations Unit 001:  Orion Model #720A

> 2 saf: _ [5E
Date: 'Z/ / / 2

Start Time: /300

End Time: /00

Unit 002:  Orion Model #250A
Orion Unit #
001) Specific Ion Probe # Serial # Slope % *"Si,?,f:j (-56 to -60 mV /decade)
002) Specific Ion Probe # Serial # Slope % (-56 to -60 mV/decade)
Ammonia Standards (SOP #FPMX-AN-3) NBS Standard
100 ppm (NH;-N) Orion Cat. No. 951207 @ 100 ppm
X__10 ppm {NH,-N) Lot # Date
—.X__1.0 ppm (NH;-N)
K 0.1 ppm (NH;-N) Method Detection Limit = 0.01 ppm NH;-N
0.05 ppm (NH,;-N) - Reporting Limit = 0.1 ppm NH,-N
0.01 ppm (NH;-N) Lab Temp: °c
—__See Control Charts (referencc)
Lab T Lab Yo
Time (hrs) | Sample LD. Sample L.D. NH,-N (ppm) | Recovery J} Time (hrs) | Sample LD, Sample LD. NH.-N (ppm) | Recovery
.\ PR
{.Ogom I~ SNepe - -53.H
O Q}QW\ _ '
O ppw O &
0 mﬂ' [ n o R
iO Ooom 955
o | OO0SY
Sofs | ofd7
£l ~los | p.0s2H
Elol-105 Mp 0.04%7
Y-8 1 O.105
gi-150 | 0207
EIS-L55 | oY
E/5] -/55&(1 O [t
FiSs-160 | ©.166
1) - J6S | .14
E 151 — 5ol 0, K677
-1 1O0%E
E/-175 10,0700
Cs = Calibration Standard §PB = Sample Preservation Blanks
MB = Method Blank {daily with cach seawater batch) Sow = Synthetic Ocean Water {for standards preparation)
pue = Duplicate (Jaboratory) (1 in 20) : Std = Ammonia Standard {processed; 28 ppt)
MS = Spike Analysis (laboratary} (1 in 20) SW = Seawater (0.2 um filtered; UV processed; 28 ppt)
o missample: . ____mlSAOB RS = Replicate Sample (field) (1 in 20)
__ misspike@__ __ ppm



Laboratory Analysis Record

Parametrix, Inc.

Analysis: Total Sulfide Media: Su) staft.  BZ
Organism: EigpoDERwA_Ti Round #: Date: ¢£f 24/ T
Project Name: VoE Test Date: Start Time: /473 &

Project Number:

End Time: 1530

Instrument Calibrations Unit 001: Orion
Unit 002:  Orion
Orton Unit # 601
001) Specific Ion Probe # 9416BN

002) Specific Ton Probe #

Sulfide Standards (SOP #PMX-AN- -2)

Model #720A
Model #230A

Serial # ZW105806  Slope % wzq,l (+25 to -30 mV/decade)
Serial # Slope % {-25 10 -30 mV/decade)

Orion Method Detection Limit = £.003 ppm Sulfide
ASTM Method D4638 Lower Limit 0.04 ppm Sulfide
Reporting Limit 0.5 ppm Sulﬁde

Lab Temp:

Lab Sulfide %o
Time (hrs)] Sample LD. | Sample 1.D. | (ppm) | Recovery mV Time {hrs)| Sample LD, | Sample LD. (ppm} | Recovery mV

Lab Sulfide %o

0,075~

!

10 2o

015 pown| foterEr-29,

.15t 20B38

1.50 pow 1. &2

[ SYORNE Ny

LioMS Jou4l

& P~ 0.035

2 eSO IR

= -isobud 0.odq

21517155 10.01AA

el O0RY]

LA ul fahi’led

£l 15 N OER

£ 1o 20iHq

& 1S 0.o058

£ foj-05] ND

CS " . = Calibration Standard

MB = Method Blank (daily with each seawater batch)
Dup = Duplicate (Jaboratory) (1 in 20)

M8 = Spike Analysis (laboratory) (1 in 20)

__missample:_____mf SAQB
T miIsspike @ ppm

SPB = Sample Preservation Blanks

SOW = Synthetic Ocean Water (for standards preparation)
Std = Sulfide Standard (processed; 28 ppt)

SW = Seawater {0.2 pm filtered; UV processed; 28 ppt)
RS = Replicate Sampte (field) (E in 20)

G219



Laboratory Analjfsis Record

Parametrix, Inc.

Media: St Staff: aé'
Round #: ' Date: 7/,5/5337
Test Date: Start Time: ;3.0

End Time: /515

Serial # ZW105806  Slope % -*Q,Q,B {-25 1o -30 mV/decade)
Serial # Slope % (-25 to -30 mV/decade)

Crion Method Detection Limit = 0.003 ppm Sulfide

Analysis: Total Sulfide
Organism: Echinedarm UE
Project Name: OCE
Project Number: ‘
Instrument Calibrations Unit 001:  Orion Model #720A
Unit 002:  Orion Model #2504
Orion Unit # 001
801) Specific Ion Probe # 9416BN
002) Specific Ion Probe #
Sulfide Standards (SOP #PMX-AN-2)
O.07S ppen
Ol 5 Fiv
. 500m

ASTM Method D4658 Lower Limit 0.04 ppm Sulfide
Reporting Limit 0.5 ppm Sulfide
LabTemp: ____°C

Lab Sulfide o

Time (ars)} Sampte LD. | Sample LD. | (ppm) | Recovery mV Time (hzs)} Sample L.D. | Sample LD. {ppm) | Recovery mV

Lab Sulfide Yo

o.C 75.:‘}.7:'“"'

C. 75 o epe| -2% 3

7.350 'p:)fﬂ

0.07% 100K

0.25% 0. 750

7.5 732

Su A

S s 1043

EI =155 1 AD

E14 - 150 JoND

ES-55 | AD
E151 15504 AD
Ciseigo | ND

C l-18S | KD

Ela-46siMe 1 0,33

=170 1 AD
Eri-{15 | oD

Eot-10s | MDD

Ccs = Calibration Standard

MB = Method Blank (daily with cach seawater batch)
DUP = Duplicate (laboratory} (1 in 20) .

MS = Spike Analysis (laberatory} (1 in 20)

. missample:__ ____mi SAOB
mis spike @ ppm

SPB = Sample Preservation Blanks

SOW = Synthetic Ocean Water {for standards preparation)
Std = Sulfide Standard (processed; 28 ppt)

SW = Seawater (0.2 pm filtered; UV processed; 28 ppt)
RS = Replicate Sample (field) {1 in 20)



l
I
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Laboratory Analysis Record Parametrix, Inc.
Analysis: Ammoria Media: S L/‘) Staff: B &
Otganism: P(!‘NPZL € o Round #: AM “‘f; Date: 7/1(//65?
Froject Name: TN Test Date: 7/ 7/ 9% Start Time: /My
Project Number: End Time: | [ 3¢

Instrument Calibrations Unit 001 Orion Model #7204

QOrion Unit #

Unit 002:

Orion Model #250A

001) Specific Jon Probe # . Serial # Slope % = S CiQ (-56 to -60 mV/decade)
002) Specific Ion Probe # Serial # Slope % (-56 to -60 mV/decade)
Ammonia Standards (SOP #PMX-AN-3) NBS Standard
100 ppm (NH,-N) Orion Cat. No. 951207 @ 100 ppm
¥ 10 ppm (NH,;-N) Lot # Date
1.0 ppm (NH;-N)
X 0.1 ppm (NH;-N) Method Detection Limit = 0.01 ppm NH,-N
_ 0.05 ppm (NH,-IN) Reporting Limit = 0.1 ppm NHy-N
0.01 ppm (NH,-N) Lab Temp: °C
See Control Charts (reference) '
Lab % Lab %o
Time (hrs) | Sample LD. | Sample LD. | NH,-N (ppm) | Recovery || Time (hrs) | Sample LD, Sample D, | NHy-N {ppm) | Recovery
O plon—ty
L0 o [ 50002 [-550
tO.C??pM""j
O lppun {0eJTD
L Pun | Q.9
0.000u] 69
Sl 1003
“Loms 19,957
501-805 1,11
L0681 | 146
Sn-515 10.8e5
Si-S20 1 1.0
Slb-S2omS| L0
S2I-E25 | |20
S26-$301 0919
Ze-song O 9%
52j-635 | 1.7
5%6-S40| {02
cs = Calibration Standard SPB = Sample Preservation Blaaks _
MB = Method Blank (daily with each seawater batch) - SOowW = Synthetic Ocean Water (for standards preparation)
DUP = Duplicate (labaratory) (1 in 20) Std = Ammonia Standard (processed; 28 ppt)
M3 = Spike Analysis (laboratory) (1 in 20) sW = Seawater (0.2 um filtered; UV processed; 28 ppt)
m{s sample; m! SAOB RS = Replicate Sample (field) (1 in 20)

mls spike @ ppm

[ Hp-t



Laboratory Analysis Record

Parametrix, Inc,

Ammonia

Analysis: Media: $ o Staff: ‘Ké
Organism: A i W Round #: ,{’f Date: N [ 27 /c;g
Project Name: ™o Test Date: Start Time:
Project Number: End Time:
Instrument Calibrations Unit 001:  Qrion Model #720A
Unit 002:  Orion Model #250A
Orion Unit #
001) Specific Ion Probe # Serial # Slope % ~& jo (-56 to -60 mV /decade)
002) Specific lon Probe # Serial # Slope % {-56 to -60 mV/decade)
Ammonia Standards (SOP #PMX-AN-3) NBS Standard
100 ppm (NH;-N) Orion Cat. No. 951207 @ 100 ppm
Y. .10 ppm (NH,;-N) Lot # Date
—F_ 10 ppm (NH;-N)
._..0.1 ppm (NH,-N) Method Detection Limit = 0.01 ppm NH;-N
005 ppm (NH,- N) Reporting Limit = 0.1 ppm NH;-N :
0.01 ppm (NH,-N) Lab Temp: °C
See Control Charts (reference)
Lab % Lab %
Time (hrs) | Sample LD, Sample LD. NH,-N (ppm) | Recovery | Time (hrs) | Sampie LD. Sample LD. NH,-N {ppte)} | Recovery
0.l Omtv\ o .
{ \Ooé’W\ SLepg s |mFo
120 pon o
§ L0 0,954
S D
sdma, | 11T
e Lol 110
paz 506-SI0K0, 0T
e sU-51671D.0 277
pegeszol ND
ssk-s2emd .9 (0
252525 | (D Slho
oes2i-<zeng O824z
peeszs30l 0.00L
e s3-53¢]  ND
vsi-zn NP
I
cs = Calibration Standard SPB = Sample Preservation Blanks
MEB = Method Blank (daily with each seawater batch) SOW = Synthetic Ocean Water (for standards prcparatton)
DUP = Duplicate (laboratory) (1 in 20) Sid = Ammonia Standard (processed; 28 ppt}
MS = Spike Analysis (laboratory) (1 in 20) sW = Seawater (0.2 pm filtered; UV processed; 28 ppt)
___mls sample: m! SAOB RS = Replicate Sample (field) (1 in 20)
. _.mls spike @ ppm



Laboratory Analysis Record

Parametrix, Inc.

Analysis: Total Sulfide
Organism: Ao breca
Project Name: Dos
Project Number:
Instrument Calibrations Unit 001:
Unit 002:
Orion Uit # 001

001) Specific Ion Probe # 04168BN

002) Specific Ion Probe #

Sulfide Standards (SOP #PMX-AN-2)

JEES————
———————

Serial # ZW1 03806
Serial #

Media: <o) staf:. B E
Round #: Ap, o To Date: 5[z 1[98
‘Test Date: 7/ --71/ 9% Start Time: i ‘{O‘O
End Time:

Orion Model #720A
Orion Model #2350A

Stope % —
Siope %

Orion Method Detection Limit = 0.003 ppm Sulfide
ASTM Method D4638 Lower Limit 0.04 ppm Sulfide
Reporting Limit 0.5 ppm Sulfide
Lab Temp: °C

g (-25 to -30 mV/decade)
(-25 to -30 mV/decade)

Lab Sulfide %o

Time (hts)| Sample LD, | Sampie 1D. | (ppm)

Recovery mv

Lab Sulfide %o

Time (hzs)] Sample 1L.D. | Sample LD. {ppm) | Recovery

mV

rO?S:n;:m""‘

b 'I.S:nl

Seofet - 29.5

7 A’Oo,aw

1S 0 1 TS D

1.200n 17 Yt

SW_IND

SOMS 1L 1Ro

A st M D

hrSio L)b

s se-siond 430

ASH-SIS ] D

CYEA LA L A)'b

Aie§20l ND

ac2)-52451 DY

A £ 2E5

As3i-535 ND

b
)

sz -5l ND

Calibration Standard
Method Blank (daily with each seawater batch)
Duplicate (laboratory} (1 in 20)
Spike Analysis (laboratory) (1 In 20)
m!s sample: m¢ SAOB
mis spike & ppm

Ccs
MB
puy
M3

o ou A

SPB
SowW
Sid

Sample Preservation Blanks

Sulfide Standard (processed; 28 ppt)
Seawater (0.2 pm filterad; UV processed; 28 ppb)
Replicate Sample (field) (1 in 20)

E U1 I 1 O T

Synthetic Ocean Water (for standards preparation)

0172898



Laboratory Analysis Record ' Parametrix, Inc.
Analysis: Total Sulfide Media: Sod Staff: 'B &
- - R ”u .
Organism: A Mpc;{, 8L ch Round #: le Date: 77/2g]9¢
Project Name: bo(; Test Date: 77 / [7/ gL Start Time: 13 4s—
Project Number: T End Time: -
Instrument Calibrations Unit 001:  Orion Model #720A
Unit 602:  Orion Model #250A
Orion Unit # {01
001) Specific Ton Probe # 9416BN Serial # ZW105806 Slope % ~Z29.5  (-25 to -30 mV/decade)
002) Specific fon Probe # Serial # Siope % (-25 to -30 mV/decade)
Sulfide Standards (SOP #PMX-AN-2) '
NeYi i,
OIS ppan Orion Method Detection Limit = 0.003 ppm Sulfide
: P ‘ ASTM Method 04658 Lower Limit 0,04 ppm Sulfide
Reporting Limit 0.5 ppm Sulﬂde
Lab Temp: 1147/
Lab Sulfide T Lab Sulfide %o
Time (hrs)j Sample LD. | Sample LD. ! {ppm) j Recovery mV Time (hrs)| Sampie LD. | Sample LD. (ppm) | Recovery mV
L.Q TS
INAY: N i
o @A’
H.018 P.o139
o LA SN Nk |
7.50 1.4y
4 | D
S pnS D174
A SO1-5257 A
00 57 N S
AZOC-S1] Ty
slit-c1g1 MD
SU-S2Q 1T
lacu-65Tun
S26-C30 1 VD
sz6-<2 @010
ASY-L3S
Sy MD
Cs = Calibration Standard $PB = Sample Preservation Blanks
MB = Method Blank (daily with each seawater batch) sow = Synthetic Ocean Water (for standards preparation)
DUP = Duplicate (Jaboratory) (1 in 20) Std = Sulfide Standard (processed; 28 ppt)
MS = Spike Analysis (laboratory) (1 in 20} SwW = Seawater (0.2 um filtered; UV processed; 28 ppt)
__ missample; mf SACB RS = Repticate Sample (field) (1 in 20)

T misspike @ ppm



Laboratory Analysis Record Parametrix, Inc.
‘ Pl
Analysis: Ammonia Media: D) Staff: g/;
Organism: < ¢ // -’;WWF&?J@‘ / A)EQA‘\\M& Round #: e Date: 5'/:30/ 75
Project Name: NOE Test Date: & / 16 / g Start Time: 14 /C
Project Number: End Time: ;o0
Instrument Calibrations Unit 001:  Orion Model #720A
Unit 002:  Orion Model #250A
Orion Unit # :
001) Specific Ion Probe # Serial # Slope %6 =58 < (-56 to -60 mV/decade)
002) Specific Ion Probe # Serial # Slope % (-56 to -60 mV/decade)
Ammonia Standards (SOP #PMX-AN-3) NES Standard
100 ppm (NH,-N) Orion Cat. No. 951207 @ 100 ppm
¥ 10 ppm {NH,- N) o Lot # Date
—F—1 0 ppm (NH,-N) :
0 01ppm (NH;-N) Method Detection Limit = 0.01 ppm NH;-N
0.05 ppm (NH;-N) ) Reporting Limit = 0.1 ppm NH,-N
0.01 ppm (NH;-N) Lab Temp: __ 22  °C

See Control Charts (reference)

Lab % Lab %
Time {hrs) | Sample LD. | Sample ID. | NHN (ppm) | Recovery || Time (hrs) ; Sample LD. Sample LD, NH;-N (ppm) | Recovery
4B ppm ‘
Lt DG;JM - b\o'o? -5335
10.0 oom -

Oy \ PR oOMNT
\;0 ppm A, 21
0. O?Dm 10:0

S 0, 0240
Swn\s 10.985
AN so-505 1 0407
7 s06-510 | D, 6\ il
si-515 1 0.33
Si-5iSom 0. 3%
1516 — 50 O, 677
5A-525 | 0, 543 -
524-5% |0, 35 i ' i
55-53009 )13 |
5301535 | 0,237 "
N BR%S0 [ ACRS '

Y -Bsa-stis-rn - : f

cs = Calibration Standard SPB = Sample Preservation Blanks
MB = Method Blank {daily with each seawater batch) SOW = Synthetic Ocean Water (for standards preparation)
pup = Duplicate {laboratory) (1 in 20) Sid = Ammonia Standard (processed; 28 ppt)
Ms = Spike Analysis (laboratory) (1 in 20) SW = Seawater (0.2 pm filtered; UV processed; 28 ppt)
—___mls sample: mi SACB RS = Replicate Sample {field) (1 in 20}
___mls spike @ ppm



Laboratory Analysis Record

Parametrix, Inc.

Analysis:

Organist:

Project Name:

Project Number:

Instrument Calibrations

Ammonia

rean izt

Doz

Unit 001;

Media:
Round #:

Test Date:

Qrion Model #720A

Be

<y ,_) Staff:
T be: _3/aje2
Start Timer 12)5e)
End Time: 1S

Unit 002:  Orion Model #250A
Orion Unit #
001) Specific Ton Probe # Serial # Slope % §79 (-36 to -60 mV/decade)
002) Specific fon Probe # Serial # Slope % (-56 to -60 mV/decade)
Anmmonia Standards (SOP #PMX-AN-3) NBS Standard
100 ppm (NH,-N) Orion Cat. No. 951207 @ 100 ppm
X__ 10 ppm (NH,-N) Lot # Date
—X_._1.0 ppm (NH;-N)
X___0.1 ppm (NH;-N) Method Detection Limit = .01 ppm NH,-N
0.05 ppm (INH;-N) Reporting Limit = 0.1 ppm NH,-N
0.01 ppm (NH;-N) Lab Temp: °C
See Control Charts (reference)
Lab _ % Lab %
Time (hrs) | Sample LD. | Sample LD. NH,-N (ppm) | Recavery }l Time (hrs) | Sample LD. Sample LD, INH,-I¥ {ppmt) | Recovery
f(-{a) Q.4 2w
1.0 pPwn. | F SLORE = -519
2.2 PP -
.l pona 0107,
LCppun | 098K
IQO‘PQM 120
Doe M 15w nID
MsS | o7
so-95 ) 2.80
f soeBio | 0. 960
su-g15 | n332
Sisio | O.286
c2l-s25| 0.83%0
SUASLEMS| |t
S76-S20)  116R
S3-35 1 059
£2,-5640 | 7.8
510 §2-Stemne 7.3
cs = Calibration Standard SPB = Sample Preservation Blanks
MB = Mzcthod Blank (daily with each seawater batch) SOW = Synthetic Ocean Water (for standards preparatxon)
pur = Duplicate {laberatory) (1 in 20} Sed = Ammonia Standard {processed; 28 ppt)
M3 = Spike Analysis (laboratory) (1 in 20) SW = Seawater (0.2 pm filtered; UV processed; 28 ppt)
___mls sample: m! SAOB RS = Replicate Sample (field} (1 in 20)
o mis spike @ ppm

e



Laboratory Analysis Record

Parametrix, Inc.

e

Analysis: Total Sulfide Media: LSTR) Staff:
Organism: Y f“%mgé&s@/ Neanlien Round #: 7= Dae:  &/ou/cf
Project Name: OOE Test Date: Start Time: /Slfo
Project Number: End Time: [ _:;O
Instrument Calibrations Unit 001:  Orion Model #720A
Unit 002:  Orion Model #2504
QOrion Unit # 601
001) Specific Ton Probe # 9416BN Serial # ZW1(5806  Slope % -29.9 {(-25 to -30 mV/decade)

002) Specific Ion Probe #

Sulfide Standards (SOP #PMX-AN-2)

JE—

Serial #

Slope % {-25 to -30 mV/decade)

Orion Method Detection Limit = 0.003 ppm Sulfide
ASTM Method D4638 Lower Limit 0.04 ppm Sulfide
Reporting Limit 0.5 ppm Sulfide

Lab Temp: '

°C

Time (hrs)

Sampie LD.

Lab
Sample 1.D.

Suffide
(ppm)

Do
Recovery

mY

Time {(hs)

Lab
Sample LD.

Sulfide o

Sample L.D. (ppm) | Recovery mV

.0 50m

015 cpen,

{Geoe

-'534?

7@{};@1 ""J

n.075

0.085

0. 72

0. 762

70

262

b T IR

D

SuMs

.46

VS

So1- 895

AD

S = KIQ

0.006 R

51516

0 OPS

06~ S0

Ne03

5‘6“%? Dzw.ga

< -535 00036

SA-56ms

0.15¢0

S¥-530

003

3 ~535

b

-

)ﬂ 0
’HMP

o T 2 TP RN,
Al S N A d

Dy

5% -S40

3y
b

MB
DyP
MS

LI S

Calibration Standard
Method Blank (daily with each seawater batch}
Duplicate (taboratory) (1 in 20)
Spike Analysis (laboratory) (1 i 203
més sample: mé SAQB
mfs spike @ ppm

SPB
SOW
Sed
swW

oE N8N

Sample Preservation Blanks

Synthetic Ocean Water (for standards preparation)
Suifide Standard (processed; 28 ppt)

Seawater (0.2 pm filtered; UV processed; 28 ppt)
Replicate Sample (field) (1 in 20}

Riledti )



Laboratory Analysis Record

Parametrix, Inc.

Analysis: Total Sulfide Media: S0 Staff: B E
Organism: Moo Mazs Rouad #: Te Date:  7/20(%
Project Name: DOE Test Date: Vel48 Start Time: 16 1&
Project Number: ' ' End Time: ;920
Instrument Calibrations Unit 001:  Orion Model #720A
- Unit 002:  Orion Model #250A
Orion Unit # 601 ‘
001) Specific Ion Probe # 9416BN Serial # ZW1 03806  Slope % -30.0 {-25 to -30 mV/decade)
002) Specific Ion Probe # Serial # Slope % (-25 to -30 mV/decade)
Sulfide Standards (SOP #PMX-AN-2)
050 Orion Method Detection Limit = 0.003 ppm Sulfide
i) : ASTM Method D4658 Lower Limit 0.04 ppm Sulfide
Reporting Limit 0.5 ppm. Sulﬁde
Lab Temp: _Z.]
Lab Sulfide Y Lab Suifide %6
Time (his){ Sampie LD. | Sample LD. | {ppm) | Recovexy mV Time (hrs)| Sample LD, | Sample LI, {ppm)} | Recovery mY
TS0 o] bz 200
'7.<O?ow\-J
D 1S oo [O.TTIGT
o TCT
7':3900% 1.5
S 1D
g omés .17

DeZ A LS50l DD
" eV AN

i 506-SI0 I MY

h Si-51< D

i Si-C20| D

f MmOy

1 <.7f'<?( AR

1 L0 EEO1 ND

1} S21-538 1D

nie 1 S4-SUOI D

s = Calibration Standard SPB

MB = Method Blank (daily with each seawater batch) SOW

bup = Duplicate (laboratory) (1 in 20) Std

MS = Spike Analysis (Jaboratory) (1 in 20) Sw
o missample: ____mf SAOB RS
S mls spike @ ppm

Sample Preservation Blanks

Sulfide Standard (processed; 28 ppt)

Replicate Sample (field) (1 in 20}

Synthetic Oczan Water (for standards preparation}

Seawater (0.2 pm filtered; UV proccssed; 28 ppt)
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REQUEST FOR
CONTRACT LABORATORY SERVICES

PAGE [ oF 2‘

SIC NO. _

Contact ‘_Dao\}e, Ormwol

Pro}ecygv J,& J;, h 4’

Date - ‘
e 11,1556

Contract Laboratkyy
D mad 71X

Client and Address:

Address”

5908 [ake | Washindoa SV NE e 2000 aim wa sessssz0s

Mir and LA ﬂ%7023“

2250

{OJ Enforcement

WA STATE DEPT. OF ECOLOGY 1 Return to Cllent

] Dispose

ITEM SAMPLE  PROJECT NAME AND/OR DESCRIPTION

NO. NO.

uniT | ToTAL
QUANTITY | ppice | cosT

’ LY goss ’7/!65}-'/ (Cres /JJ (Zf/raza«% fmo)ef (ere-

24378 |collbd G18]48 s ‘fh/ %IWWA—‘}W

243082| 4 Mraph: ool (Proprtises Gbdite)- zoaw Stotsn

Z |4 | 2™

Mgo’%; B Chéoaw« of moﬂn! ey ;ébnv'w:&f 7‘14 2l fre

/7
7—‘13\7? ""Z{r'ﬁq ("#‘7'7'0(‘/4[”‘4 'iL th&"m&fl ,)

2439 %6| @ Loryal 6‘—14 ma&M(Dmmskf&mHm)

F US| 20

ZYBOFY Y84 boowr Ot : Ordpiwls of bao-tuls

| B lata e ™) i.;‘;

L&ty 1ng o ol “‘fu /”"“‘4"»‘ "f-., ‘HfjhﬂnﬁL/“‘/;ﬁJ

* Jovemile ‘Dolzqmmlf/(nfmmf ornsodstitn) T | 800 | oo™

2~ | () hr{wcf /)4!/ aé/}:/{/:mq %ﬂm//ﬂ’w |

fpecified in e o ek rews,:m o b

Dvyf.gwl, Poheols aus Eco/g;; 4 MM/*/”W

Sl e

Requaesisd By {Your contact
i agy quesﬂcn};{\a{rise) C”l]} q,.-l/ M ac\ Zo

Phone No. Co-RT{~ 5803

&
Relinguished By: CHAIN OF CUSTODY

ooy

vYr | Mo|Day | Hr | Min .

[t 2/ A

l_jﬁzﬂw I

AZI oL /I /olyls

Trr Ll

I

* Signatures on this part of the form pertain only to the custody of these samples and not o the cost of the analysis.
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REQUEST FOR
CONTRACT LABORATORY SERVICES

PAGE

-

=z

SIC NO.

Al A

Contract Laboratory pcf /& }/MMV

Client and Address:

Address

7411 BEACH DRIVE EAST

WA STATE DEPT. OF ECOLOGY

PORT CRCHARD WA 0B366-8204

Date @/)‘/c’?

[J Enforcement
(3 Retumto Cllent
(1 Dispose

ITEM
NO,

SAMPLE
NO.

PROJECT NAME AND/OR DESCRIPTION

QUANTITY |

UNIT
PRICE

TOTAL
COST

Delvesble 4« per Sed mat

(Hondind Py an

h]

4
Dok fen No. G - 3 paye P9 . 1 Vg o

1 AQ . Ulectrnre Loropet Y 098 N levren pos”

G re "M Kfro:‘ﬂ“. ‘A?’h-.( bu}'h\m.p

‘A
5

cﬂ 'Q{J-ZAA Ll

7

W Wwobld e to Wope ¢ mua, v rde

Coengleted 5 T 3 ¢, 1957 4 ﬁmﬁ'} bl

:;/’ A Pe. an( 04 Ene ‘/)’C»/ \MM

Un/ (¢t ble ﬁ/lam//& mcn‘g("?v by, .Lo/ /’

éf 'ﬂr%nﬁ/;,«a/ w4 M,«Azfﬂéz,,/ 75—»4;

w»z,z,,&ﬁ..eé /‘// Lt m/mmb&/

MW e w\h Frnt- Y, 4}4//34#»,

A \}am’ W f’ézo 4"4\0 wnmm_gé Je,/{"\md/.

'fya'? " 0.:—-(!":)91{/ Qﬁef f;!ﬁqp_lj Mﬁi\M“

Tt {1140

Flequested By (Your contact
if any questions arise):

(71114/‘{/

Phone No.

{206y8954737

CHAIN OF CUSTODY*

Relinquished By:

RodivefiBy: i |

Yr | Mo | Day

He | Min

W] GLAA

o\

A,

/lolzlg

{
Ll

[

L i1

EGY 050-11 (Rev. 6/91)

* Signatures on this part of the form pertain only to the custody of these samples and not o the cost of the analysis.



Appendix D

Summary of Physical and Chemical Analysis
of Budd Inlet Sediment Samples



Table D1: Summary of Chemicals Detected in Sediments from the Midwest Site.

Location Midwest Site ‘
Station MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 Reference
Sample No. 24- 3080 8081 8082 8083 8085 8086 8087
Conventionals (%) '

Percent Solids 29 31 30 31 23 27 33

TOC @ 70°C 34 4.4 3.3 35 38 36 25

TOC @ 104°C 35 46 . 3.7 3.6 4.6 39 2

Grain Size

Gravel (>2mm) 0 0 0 0 0 0 03

Sand (2mm-62.5um} 10.8 13.9 10.7 1.1 13.7 03 15.8

Silt (62.5-4um) 587 60 35.4 535 56.9 60.3 50.3

Clay (<4um) 30.6 26.1 339 334 29.3 304 336
Metals (mg/kg,dry)

Arsenic 83 94 8.6 - 92 7.5 8.6 8.2
Cadmium 0.73 L4 1.8 1.6 1.6 1.2 0.65
Chromium 36 37 35 37 32 35 42
Copper 70 71 70 72 63 72 40
Lead 15 19 18 20 17 17 14
Mercury 0.18 0.17 0.16 0.18 0.16 0.17 0.11
Nickel 30 29 29 : 33 24 29 33

Zing 80 92 86 91 81 87 77
Semivolatiles (ug/kg, dry) ‘
Acenaphthene 82 ] 19 10 j 106 u 120 u 11 j 92 u
Acenaphthylene 110 v 22 ] 14 17 ] 120 u 15 75 ]
Naphthalene 25 j 84 46 j 41 24 36 ] 23
Fluorene 15 24 21§ 177 i 1] 19 ] 37 i
Anthracene 35 46 ] 51 57 ] 37 i 38 ] 11 ]
Phenanthrene 53 ] 110 87 97  j 64. i 99 j 37§

Sum LPAH 140 j 310 230§ 230 ] M0 ] 240 82
Fhaoranthene 170 260 200 310 170 220 81 g
Benzo(ajanthracene LU 92 ] 100 u 120 ] 78 120w 92 u
Chrysene 85 ] 120 110 80 ] 9% i 170 43 ]
Pyrene 180 290 280 350 210 310 71
Benzofluoranthenes 180 j 220 270 300 200} 300 j 100 ]
Benzo({a)pyrene 70 72 81 ] 100 j 70 i 120 26
Dibenzo(a hanthracene 200 ] 190 j 210 u 200 220 220 j 180 u
Indeno(1,2,3-cd)pyrene. 210 220 j 230 240 ] 240} 250 ] 180 j
Benzo(g,h,)perylene 99 ] 120 110 130 10 3 130 85 i

Sum HPAH . 1300 j 1600 j 1300 j 1800 j 1400 ; 1700 j 590
1-Methylnaphthalene 61 j 13 10 0 j 42 83 j 64
2-Methylnaphthalene 12 j 22 19 17 | 16 j 9 i
Dibenzofuran 13 24 17 17 1L 18 72 ]
Carbazole 119 u 100 u 15 j 70 120 u 24 92 u
2-Methylpheno! 110 u 100w 100 u 5P 120 u 120 u 92 u
4-Methylphenol 64 ] 160 63 j 34 7% 210 92 u
Pentachlorophenol 530 w520 uj 520 uj 520 uj 390 o 590  uj 460 yj
Retene 110 160 100 j 130 0 i 110 j 110
Coprostanol 1300 1300 1100 1000 1300 1500 800 u
Di-n-butyl phthalate 1400 100 yj 100 yj 620 i 1600 3200 210 u
Butylbenzy] phthalate 100 u 520 u 520w 270 i 390 u 40 J 460
Polychlorinated Biphenyls (ug/kg, dry)
PCB-1254 15 ] 26 i 100 u 23 19 110 u 8 u

=Estimated concentration
ui=Estimated detection limit
u=Not detected at detection limit shown



Table D1 (cont): Summary of Chemicals Detecied in Sediments from Budd Inlet

Location ardel Plywood Site Fiddlghead Port Dock West Bay Marina indian Moxiie
Ssation Hardi Hard2 Fido} PD-§ WB-1 Wh-2 iM-1 Reference
Samiple No, 24~ 8088 8090 8091 8092 8093 8095 2096 8087
Conventionals (%}

Percent Solids 4i 38 30 24 32 32 61 33

TOC g2 70°C 1.6 5.5 4.1 4.3 6.2 6.3 1.8 23

TOC @ 184°C 7.6 5.7 4.5 4.4 6.5 6.7 1.8 2

Grain Size

Gravel (>2mm) 0.4 0.3 52 0.7 0.8 2 5.2 0.3

Sand (Zram-62 5um} 51.3 19.6 61,1 17.5 18.3 25.1 66.4 158

Silt {62.5-4um) 253 388 218 58.4 62.8 55.1 22 50.3

Clay (<4um} 13 213 12 23.5 18 17.9 6.4 33.6
Metals (mg/kg,dry)

Arsenic 9.2 8.8 5.2 78 10 10 5 8.2
Cadmium 0.86 2.2 15 8.7 2.5 z1 0.5 i} 0.65
Chromium 34 33 kH 34 34 32 30 42
Copper 8 62 89 75 170 130 25 40

Lead 63 33 72 17 24 26 37 14
Mercury 0.19 0.26 .24 0.2 0.25 627 5067 0.i1
Nickel 22 24 21 26 26 27 26 33

Zing 120 130 260 100 130 i1 88 77
Semivolatiles (ug/kg, dry)
Acenaphthene 42 j 63 46 i 87 j 31 j 39 3 75 92 u
Acenaphthylene %] 28 L0 3i i 48 50 40 i 75 ]
Naphthalene 190 140 4} i 52 i 62 £10 40 i 3]
Fluorene 53 64 86 110 j 48 j 47 i 116 7]
Anthracene 65 140 390 210 150 140 290 3] i
Phenanthrene 260 400 330 400 240 240 1300 37 ]

Sum LPAH S B0 766§ 8o j 580 630 j 2500 ] 82 j
Fluoranthene 400 750 5508 940 800 780 3400 81 j
Benzola)anthracene 44 u 320 1106 530 330 250 800 92 u
Chrysene 150 380 2208 550 590 560 1200 43 i
Pyrene 390 840 4300 1260 1600 1200 2600 1 ]
Benzofluoranthenes 210 650 2108 850 830 840 1600 100 j
Benzo(a)pyrene &4 340 630 320 280 280 770 6]
Dibenzo{a,h)anthracenc 93 130 140 u 250 130 40 210 180w
Indeno(1,2,3-cd)pyrene 130 j 270 470 350 240 240 j 580 180
Benzo(g,h,Dperylens 9 210 ' 360 190 170 180 470 85 j

Swm HPAH 1606 j 3300 17000 5260 400 j 4500 ) 12000 590 j
1-Methylnaphthaiene 45 x| 19 j 16 i [ 20 ] 17 g 64 ]
2-Methylnaphthalene 77 54 37 i 32 i 3 j 37 23 j 9 j
Dibenzofuran 75 4 4z j 88 43 52 59 72
Carbazoie % 43 130 49 j 4 46 ] 220 92 u
2-Methylphenol 14 45 i3 i 78 u 51 u 5t u 24 u 8.5
4-Methylphenol 230 120 110 65 120 140 22 11 uj
Pentachlorophenod 87 ] 86 95 i 119 j 130 280 qj B i 59 ]
2~Chorophenol 76 44 v 3.1 u 7.8 u - - 24 u 8.5
2. 4-Dimethylphenol 8.2 4.8 4.2 7.8 u - - 2.4 u 4
2,4-Dichlorophenol 4.4 32 31 u 7.8 u - 1.8 i 49  qj
2.4,6-Trichlorophenol 7.5 4.1 u 31 u 78 u 2.4 u 49  uf
2,4,3-Trichlorophenol 16 4.1 u 3.1 u 7.8 u - - 2.4 [ 49
1,2-Dichiorobenzene 25 i 43 u 7 u 130 u 51 u 51 u 52 © 92 u
1 4-Dichiorobenzene "4 u 43 u 49 i 130 u 51 u 51 u 52 u 92 u
Retene 370 166 820 100 ] 160 130 120 110
4-Chloroaniling 44 u 43 u 390 130 u 51 u 5i u 52 © 92 u
Coprostanel 420 53¢ 3100 1880 1000 740 930 830 u
Dimethy! phthatate 44 u 43 u 230 130 u 34 160 18 j 92 u
Di-n-buty phithalate 1000 138 v £60 uj 3050 120 uj 210 yj 60 51 210 u
Di-n-octyl phthalate 91 ] 250 260 100 u 00 176 80 u
Butylbenzyl phthalate 56 g 350 i 130 260 u 750 u 260 460  u
Bis(ZEH)phthalate 490 1400 6700 j 450 uj 340 v 360 yj 1500 00y
Polychlorinated Biphenyls (ng/kg, dry)
PCR~1242 - - 88 i 62 u - - 25 v 44 u
PCB-1254 - - 68 J 120 u " - 36 u 88 u

-= Not analyzed
j=Estimated concentration
uj~Estimated detection limit

u=Not detected at detection limit shown





