Volume |

Preliminary Sediment
Assessment for

PSDDA Parameters
Weyerhaeuser East Site

'Everett, Washington

f Prepéred ‘for

Weyerhaeuser Paper Company

Everett, Washington




PTI

ENVIRONMENTAL SERVICES

15375 SE 30th Place, Suite 250 = Bellevue, Washington 88007

Preliminary Sediment Assessment
for PSDDA Parameters
Weyerhaeuser East Site

Everett, Washington

Prepared for

Weyerhaeuser Paper Company
101 E Marine View Drive
Everett, Washington 98201
PTI Contract CB1D-02-01

November 1996



CONTENTS
]

Page

Volume |
LIST OF FIGURES iv
LIST OF TABLES v
ACRONYMS AND ABBREVIATIONS vi
1. INTRODUCTION 1
2. METHODS 2
2.1 SEDIMENT SAMPLE COLLECTION 2
2.2 CHEMICAL ANALYSES 3
3. RESULTS 5
3.1 ANALYTICAL RESULTS 5
3.1.1 Selected Metals 5
3.1.2 Selected Semivolatile Organic Compounds 5
3.1.3 Selected Volatile Organic Compounds 6
3.1.4 Organochlorine Pesticides and Polychlorinated Biphenyls 6
3.1.5 Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans 6
3.1.6 Ammonia 6
3.1.7 Total Sulfides 7
3.1.8 Total Organic Carbon 7
3.1.9 Total Volatile Solids and Total Solids 7
3.1.10 Grain-Size Distribution 7
3.2 QUALITY ASSURANCE RESULTS 7
3.2.1 Selected Metals 8
3.2.2 Selected Semivolatile Organic Compounds 9
3.2.3 Selected Volatile Organic Compounds 9
3.2.4 Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans 9

4. CONCLUSIONS 11

ii f:\docs\cb1d0201\prelsedi.doc



5. REFERENCES

APPENDIX A -
APPENDIXB -
APPENDIX C -
APPENDIXD -

Volume Il

APPENDIX E -

Cruise Report

Station and Sample Logs

Sediment Core Sample Descriptions
Chain of Custody Records

Laboratory Data Reports

f:\d

lcb1d0201 \prel.

)
B
> [¢]

di.doc




LIST OF FIGURES
-

Figure 1. Weyerhaeuser East Site
Figure 2. Sediment sampling stations

Figure 3. Chemicals exceeding Puget Sound Dredged Disposal Analysis screemng level,
bioaccumulation trigger, and maximum level values

f:\docs\cb1d0201\prelsedi.doc




LIST OF TABLES
—

Table 1. Summary of sediment stations and sample identifications

Table 2. Comparison of the chemical results to PSDDA screening levels, bioaccumula-
tion triggers, and maximum levels

Table3. Sediment concentrations (dry-weight basis) of polychlorinated dibenzo-p-
dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs)

f:\docs|ch 10201 \prefsed.doc




ACRONYMS AND ABBREVIATIONS
A

BT bioaccumulation trigger

DGPS differential global positioning system
DMMU dredged material management unit

EPA U.S. Environmental Protection Agency
HPAH high molecular weight polycyclic aromatic hydrocarbon
LCS laboratory control sample

LPAH low molecular weight polycyclic aromatic hydrocarbon
ML maximum level

PCB polychlorinated biphenyl

PCDD polychlorinated dibenzo-p-dioxin

PCDF polychlorinated dibenzofuran

Port Port of Everett

PSDDA Puget Sound Dredged Disposal Analysis
PSEP Puget Sound Estuary Program

PTI PTI Environmental Services

RPD relative percent difference

SAP sampling and analysis plan

SL screening level

SVOC semivolatile organic compound

voC volatile organic compound
Weyerhaeuser Weyerhaeuser Paper Company

a f:\docs\ch1d020 1 \preisedi.doc
vi o



1. INTRODUCTION

This data report summarizes the methods, results, and conclusions of a preliminary
assessment of sediment conditions in the Snohomish River offshore from the Weyer-
haeuser East Site in Everett, Washington (Figure 1). The sediment study and this report
were completed by PTI Environmental Services (PTI) on behalf of the Weyerhaeuser
Paper Company (Weyerhaeuser). Weyerhaeuser and the Port of Everett (Port) are inter-
ested in assessing the likely suitability of sediments that may be dredged from the East Site
for possible disposal at a Puget Sound Dredged Disposal Analysis (PSDDA) site in Puget
Sound, in the event that the Port acquires the property for industrial redevelopment.

The goal of this investigation was to sample the uppermost 4 ft of sediments from 10 loca-
tions and to chemically analyze those sediments for the physical and chemical parameters
required for evaluation of the sediments under the PSDDA program. The chemical con-
centrations in the sediments were compared with PSDDA screening levels, maximum lev-
els, and bioaccumulation trigger values to provide a preliminary assessment of the likely
suitability of the sediments for disposal at a PSDDA unconfined, open-water site (see
Section 3.1). Although sometimes conducted as part of an actual PSDDA investigation,
sediment toxicity tests were not included as part of this investigation. It is understood that
because actual plans for any future dredging project have not been defined, the data result-
ing from this investigation will not be submitted to the PSDDA agencies. The results of
this investigation are not likely to be directly applicable to a specific dredging project in
the future, although they can be used as a general indication of the likely suitability of the
sediments for disposal at a PSDDA site in Puget Sound.
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2. METHODS
b

An overview of the sediment sample collection and chemical analyses is provided in this
section. Sample collection and analysis procedures used in this study follow current
guidelines of the U.S. Environmental Protection Agency (EPA) Region 10 and the Puget
Sound Estuary Program (PSEP). Detailed sample collection and analysis procedures are
described in the sampling and analysis plan (SAP) for this investigation (PTI 1996).

2.1 SEDIMENT SAMPLE COLLECTION

Collection of sediment cores was conducted from July 10-11, 1996 aboard the Adventure,
with Ms. Jane Sexton of PTI serving as chief scientist. A cruise report is provided in
Appendix A. Sediment core samples were collected at 10 stations (Figure 2) using a vibrocore
deployed from an A-frame. Stations that were intended to assess potential effects from
shoreline sources (e.g., storm water outfalls) were generally located within 20 ft of the bulk-
head and downstream from the potential source. Although the intent was to locate those sta-
tions approximately 50 ft downstream of the potential source, conditions encountered in the
field necessitated repositioning two stations. Station WE-03 was repositioned approximately
150 ft downstream from Outfall SW5 as a result of excessive core compaction encountered
during sampling attempts closer to the outfall. Station WE-04 was repositioned approximately
100 ft downstream from Outfall SW4 as a result of wood debris and deadheads closer to the
outfall. All other station locations approximated those planned in the SAP (PTI 1996). A dif-
ferential global positioning system (DGPS) was used to establish coordinates for all stations
(Table 1).

The uppermost 4 ft of sediments from each core were retained for analysis. If the vibro-
core failed to retrieve a sediment core of sufficient length, the sample was rejected and
another attempt was made to collect a sediment core at that station. Equipment was
decontaminated between stations according to procedures specified in the SAP (PTI
1996). A summary of samples collected at each station is presented in Table 1. All station

and sample logs are provided in Appendix B, and sediment core sample descriptions are
provided in Appendix C.

A layer of sand near the top of the sediment core was observed at Stations WE-03,
WE-09, and WE-10. This layer of sand apparently caused increased compaction of the
underlying sediments in the core tube. Several sediment cores collected at these stations
were discarded because of this apparent compaction problem and the resulting poor core
retention.
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2.2

Deviations from the SAP (PTI 1996) included the following items:

m  The specified minimum of 4 ft (48 in.) of recovered sediment was not
obtained at Stations WE-03, WE-05, WE-09. As specified in the SAP,
the PTI project manager was notified and a sediment recovery range of
3.5-4 ft (42-48 in.) was approved. All sediment cores submitted for
analysis were within this approved range.

m  Station positioning photographs were only taken if PTI’s chief scientist
determined that the photographs would provide useful information.
Photographs taken during the sampling event are on file at PTI’s Belle-
vue office.

The sediment cores were kept in the core liners on ice until they were extruded onshore at
PTT’s field office on July 12, 1996. Subsamples to be submitted for total sulfides, total
volatile solids, and volatile organic compound (VOC) analyses were packed into sample
jars with no headspace prior to compositing the remaining sediments. The remaining
sediments from each core were homogenized using stainless steel bowls and spoons. To
avoid loss of substance, any overlying water in sediment was mixed into the sample before
compositing. The 10 samples were submitted for laboratory analysis to the Weyerhaeuser
Chemical Analytical Laboratory located in Federal Way, Washington, immediately follow-
ing sample preparation on July 12, 1996. The sediment samples were stored at 4°C until
their delivery to the testing laboratory.

CHEMICAL ANALYSES

Analytical procedures were conducted in accordance with requirements specified in the
selected methods, as outlined in the SAP (PTI 1996). All samples were submitted for the
following analyses:

®  Selected metals
m  Selected VOCs

m  Selected semivolatile organic compounds (SVOCs) (i.e., selected acid/
base/neutral compounds)

®  Organochlorine pesticides and polychlorinated biphenyls (PCBs)

m  Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated diben-
zofurans (PCDFs)

® Ammonia
m  Total sulfides
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m  Total organic carbon (TOC)
m  Total volatile solids (TVS)
m  Total solids

m  Grain-size distribution.

All analyses for organic and inorganic compounds, except for conventional parameters,
were performed in accordance with procedures established by EPA SW-846 Methods
(U.S. EPA 1986 and updates I and II), as modified by PSEP (1989a,b). Conventional
analyses (i.e., ammonia, total sulfides, TOC, TVS, total solids, and grain-size distribution)
were performed in accordance with standard methods specified by PSEP (1986) or U.S.
EPA (1983). The results of these analyses are presented in the following section.

4 f:\docs\cb 1d020 1 \prelsedi.doc



3.

RESULTS

—

3.1

3.1.1

3.1.2

Results of the chemical analyses are presented in Section 3.1 and a summary of the results
of the quality assurance review is provided in Section 3.2. Chain-of-custody records are
provided in Appendix D. Laboratory data reports are provided in Appendix E.

ANALYTICAL RESULTS

Table 2 presents comparisons between the chemical results (dry-weight basis) and PSDDA
screening levels, bioaccumulation trigger values, and maximum levels. Results are dis-
cussed below for each category of chemical analysis.

Selected Metals

With only one exception, all metal concentrations were below the PSDDA screening lev-
els. The exception, Station WE-05, had a zinc concentration only slightly exceeding the
PSDDA screening level.

Selected Semivolatile Organic Compounds

SVOC concentrations were generally low at Stations WE-01, WE-03, WE-05, WE-06,
WE-07, WE-09, and WE-10. No PSDDA screening levels were exceeded at Stations
WE-01, WE-03, WE-07, WE-09, and WE-10, and only a single compound exceeded a
PSDDA screening level at Stations WE-05 and WE-06 (acenaphthene and indeno[1,2,3-
cd]pyrene, respectively).

Station WE-02 had a total concentration of low molecular weight polycyclic aromatic
hydrocarbon (LPAH) compounds that exceeded the PSDDA maximum level for that class
of compounds. The majority of the LPAH compounds was comprised of naphthalene and
2-methylnaphthalene, which both exceeded the PSDDA maximum levels for those com-
pounds. In addition, acenaphthene and indeno[1,2,3-cd]pyrene were detected at Station
WE-02 at concentrations exceeding the PSDDA screening levels for those compounds.

Station WE-04 had a total concentration of LPAH compounds exceeding the PSDDA
screening level for that class of compounds, with the individual LPAH compounds ace-
naphthene, fluorene, and phenanthrene exceeding the corresponding PSDDA screening
levels for each individual compound. Pyrene was also detected at Station WE-04 at a
concentration slightly exceeding the PSDDA screening level for that compound.
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3.1.3

Finally, acenaphthene was detected at Station WE-08 at a concentration slightly exceeding
the PSDDA screening level. Station WE-08 also had a total concentration of high
molecular weight PAH (HPAH) compounds exceeding the PSDDA screening level for
that class of compounds, and the concentrations of both pyrene and indeno[1,2,3-
cd]pyrene exceeded the corresponding PSDDA screening levels for each individual com-
pound.

No other semivolatile organic compounds were detected at concentrations exceeding the
PSDDA screening levels.

Selected Volatile Organic Compounds

Station WE-02 had a concentration of ethylbenzene that exceeded both the PSDDA
screening level and bioaccumulation trigger level, and a concentration of total xylenes that
slightly exceeded the PSDDA screening level. No other VOCs were detected at concen-
trations exceeding the PSDDA screening levels.

3.1.4 Organochlorine Pesticides and Polychlorinated Biphenyls

3.1.5

3.1.6

No organochlorine pesticides or PCBs were detected at concentrations exceeding the
method detection limits, which were well below the PSDDA screening levels.

Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans

At the very low concentrations (ng/kg dry weight, parts per trillion) that can be detected
in environmental samples, PCDDs and PCDFs are generally found to be ubiquitous in the
environment. Not surprisingly, certain PCDD and PCDF congeners were detected in
every sediment sample (Table 3). The concentrations of individual congeners were highly
variable, however. Because there are no PSDDA criteria for PCDDs and PCDFs, there is
no straightforward method available for judging the ecological significance of the reported
PCDD and PCDF concentrations.

Ammonia

Sediment concentrations of ammonia were highly variable among stations, ranging from
4 N-mg/kg to 106 N-mg/kg. :
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3.1.6 Ammonia

Sediment concentrations of ammonia were highly variable among stations, ranging from
4 N-mg/kg to 106 N-mg/kg.

3.1.7 Total Sulfides

Sediment concentrations of total sulfides ranged from 26 mg/kg to 72 mg/kg. The higher
concentrations of total sulfides were generally found in sediments with higher TOC con-
tents.

3.1.8 Total Organic Carbon

TOC contents of the sediments ranged from 1.04 percent to 5.56 percent. The highest
TOC contents were found at Stations WE-02 and WE-06 (5.54 percent and 5.56 percent,
respectively), and were likely associated with the wood debris noted in the sediment sam-
ple collected at each of these stations.

3.1.9 Total Volatile Solids and Total Solids

Percentages of TVS ranged from 2.7 to 16.0. Percentages of total solids ranged from
50.1to 72.4.

3.1.10 Grain-Size Distribution

Sediment samples from Stations WE-07 and WE-08 were comprised primarily of fines
(i.e, silt and clay), with 75.5 percent and 74.5 percent, respectively. Sediment samples
from all other stations were predominantly made up of sand, with sand fractions ranging
from 60.2 percent to 90.5 percent.

3.2 QUALITY ASSURANCE RESULTS

A quality assurance review was performed on the analytical data in accordance with the
project data quality objectives specified in the SAP (PTI 1996). To assess the quality of
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3.2.1

®  Reviewing the results reported for all blank analyses to ensure that
potential common laboratory contaminants did not result in the report-
ing of false positives in the natural samples.

®  Assessing analytical accuracy in terms of the recovery of surrogate
compound, matrix spike, and laboratory control sample (LCS) recover-
ies for the VOC, SVOC, organochlorine pesticides and PCBs, PCDD
and PCDF, total solids (LCS only), TOC (LCS only), and ammonia
(LCS only) chemical analyses.

m  Assessing analytical precision in terms of the relative percent difference
(RPD) between duplicate sample analyses for metals, TVS, total sul-
fides, TOC, ammonia, and total solids; the RPD between duplicate
matrix spike analyses for VOC, SVOC, and organochlorine pesticides
and PCBs; and, the RPD between duplicate LCS analyses for PCDD
and PCDF analyses. Analytical precision for grain-size distribution
analyses was quantified as the relative standard deviation between trip-
licate sample analyses.

®  Assessing internal standard performance for VOC, SVOC, and
PCDD/PCDF analyses.

m  Verifying that target detection limits were met.

Data qualifiers were assigned during the data review, as necessary, to results for which
specific quality control acceptance limits were not met. The results of all conventional
analyses (i.e., ammonia, total sulfides, TOC, TVS, total solids, grain-size distribution), as
well as the results of the analyses of organochlorine pesticides and PCBs, were acceptable
without qualification. Exceedances of specific method quality control acceptance limits
for the other analyses are summarized below.

Selected Metals

All results reported for antimony, arsenic, and copper were qualified during the data
review. All results reported for antimony were rejected because the recovery of this ana-
lyte in the matrix spike analysis was extremely low (0 percent). All results reported for
arsenic were qualified as estimated because the recoveries for the initial (122 percent) and
final (128 percent) contract required detection limit standard exceeded the upper quality
control acceptance limit of 120 percent. All results reported for copper were qualified as
estimated because the recovery of this analyte in the matrix spike analysis (56 percent) was
below the lower quality control acceptance limit of 75 percent. The potential effects of
these departures from quality control acceptance limits are that arsenic results may be
slightly biased high and copper results may be biased low, although the magnitude of such
potential effects would not likely change conclusions based on comparisons with the
PSDDA values.
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3.2.2

3.2.3

3.2.4

Selected Semivolatile Organic Compounds

The results reported for all SVOC target analytes in Sample SD0004 were qualified as
estimated because the sample was extracted 11 days after the 14-day holding time crite-
rion. This sample required re-extraction because the original sample extract, which was
extracted within the holding time criterion, was inadvertently spiked with the matrix spik-
ing compounds. Such an exceedance of the 14-day holding time is unlikely to result in
substantially different analytical results for the targeted analytes.

Detected concentrations of bis(2-ethylhexyl)phthalate that were reported for all samples
except Samples SD0002, SD0006, and SD0007 were restated as undetected (a U qualifier
was assigned to the concentration reported by the laboratory) during the data review
because the concentrations of bis(2-ethylhexyl)phthalate in the affected samples were less
than 10 times the concentration found in the method blank. Results reported for bis(2-
ethylhexyl)phthalate in Samples SD0002, SD0006, and SD0007 were detected at concen-
trations greater than 10 times the concentration found in the method blank and were
qualified as estimated.

Results reported for all base/neutral SVOC target analytes for Sample SD0004 were
qualified as estimated because the recoveries for three base/neutral surrogate compounds
were below the lower quality control acceptance limits.

Selected Volatile Organic Compounds

The lower quality control acceptance limit of one internal standard compound
(chlorobenzene-ds) was not met during analysis of Sample SD0007. The undetected
results reported for Sample SD0007 for the three target analytes (1,1,2,2-tetrachloroeth-
ene, ethylbenzene, and toluene) quantified using the affected internal standard were
qualified as estimated during the data review.

Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans

Six target analytes were detected in the method blank, which resulted in the qualification
of 32 results. The analytes detected included 2,3,7,8-TCDF, 2,3,4,6,7,8-HxCDF, total
TCDF, total HxCDF, OCDF, and OCDD.

Three 2,3,7,8-TCDF, three 2,3,4,6,7,8-HxCDF, three Total TCDF, and one Total HxCDF
results were restated as undetected (a U qualifier was assigned to the concentration
reported by the laboratory) during the data review because the concentration reported for
the analyte was less than five times the concentration found in the blank. Six 2,3,7,8-
TCDF, six 2,3,4,6,7,8-HxCDF, five Total TCDF, three Total HxCDF, and two OCDF
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results were qualified as estimated during the data review because the concentration of the
analyte was greater than five times, but less than ten times, the concentration found in the
blank. Results reported at concentrations greater than 10 times the concentration found in
the blank are acceptable without qualification.
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4. CONCLUSIONS
—

Sediment sampling under the PSDDA program is designed to characterize the bulk prop-
erties of the sediments to be dredged, transported, and discharged. Sediment cores are
typically collected to characterize the sediment matrix to the depth of proposed dredging.
Because dredging removes the material in bulk, the cores are typically segmented on a 4-ft
basis (representative of a lift using a typical clamshell dredge) and composited across that
segment (rather than further subdivided) to define a “dredged material management unit”
or DMMU. For a dredging project in an area such as the East Site, the maximum volume
of sediments that could be considered as a single DMMU and characterized by chemical
analysis of a single sediment sample would be 4,000 yd®>. The single sediment sample to
be analyzed could be a composite of two or more cores (up to 4 ft in length) from within a
given DMMU. In general, it is advisable to collect and composite two or more cores from
each DMMU to give a more accurate characterization of the bulk sediments and to ensure
that a very localized chemical anomaly does not adversely affect a decision regarding the
acceptability of the material for PSDDA disposal.

For this preliminary assessment of sediments offshore of the East Site, it was recognized
by Weyerhaeuser and the Port that in the absence of actual plans for any future dredging
project, DMMUs cannot yet be defined. Instead of collecting sediment cores from loca-
tions representative of individual DMMU, the intent was to target locations near potential
chemical sources, as well as to have a few stations distributed throughout the offshore
portion of the East Site away from such potential sources, to provide a general indication
of the likely suitability of the sediments for disposal at a PSDDA site. Sediment samples
were composited over depth within a single core, but multiple cores were not composited
together. If any observed contamination is highly localized, it should be recognized that
the actual samples to be analyzed for a specific dredging project in the future could have
lower chemical concentrations than those reported in this investigation because of the
greater number of sediment cores that might be composited.

The PSDDA program typically uses a combination of chemical analyses and biological
testing (i.e., sediment toxicity tests) to assess the suitability of sediments for disposal at an
unconfined, open-water site in Puget Sound. The results of chemical analyses are first
compared with the PSDDA screening levels, bicaccumulation trigger values, and maxi-
mum levels (Table 2). If all chemicals are found at concentrations below the screening
levels, biological testing is generally not required, and the sediments are suitable for
PSDDA disposal. If some chemicals are found at concentrations between the PSDDA
screening levels and maximum levels, biological testing is required. If the sediments pass
the biological tests, they would be considered suitable for PSDDA disposal even though
there were exceedances of the PSDDA screening levels. If some chemicals are found at
concentrations exceeding the PSDDA maximum levels, the sediments are generally con-
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sidered unsuitable for PSDDA disposal, although in some cases, biological testing may be
conducted to attempt to demonstrate a lack of adverse effects. Certain chemicals have
also been assigned bioaccumulation trigger values (Table 2); exceedance of those bioac-
cumulation trigger values suggests an unacceptable risk of bioaccumulation of those
chemicals if the sediments were disposed at a PSDDA site. Although it may still be pos-
sible through the use of bioaccumulation bioassays to demonstrate the suitability of those
sediments for PSDDA disposal, such tests are expensive and have been used only rarely.

In general, the results of this investigation indicated that sediments offshore of the East
Site exhibited a relatively low level of contamination for an urban site with a long history
of industrial use. Five of the 10 stations exhibited no exceedances of the PSDDA screen-
ing levels for any chemical (Figure 3). Assuming that the samples from those five stations
are representative of the sediments over a broad area around the sampling stations, those
sediments should be suitable for PSDDA disposal without biological testing.

Four of the remaining five stations exhibited exceedances of the PSDDA screening levels
for one to five chemicals each (Figure 3). In most cases, the concentrations of those
chemicals only marginally exceeded the PSDDA screening levels, and in all cases were
well below the PSDDA maximum levels (Table 2). Two of those four stations (WE-04
and WE-08) were in close proximity to storm water outfalls that could potentially have
been the source of those chemicals (Figure 3). The other two of those four stations (WE-
05 and WE-06) were somewhat removed from potential sources (Figure 3), but the num-
ber of chemicals exceeding PSDDA screening levels at those stations was small (one or
two) and the magnitude of the exceedances was also relatively small. Recognizing that
DMMUs to be defined for dredging in these areas would likely cover fairly large areas
(i.e.,, 4,000 yd® represents an area of approximately 165 ft x 165 ft dredged to a depth of
4 ft), it may be possible to collect and composite two or more cores from within such a
DMMU and have chemical concentrations less than those in a single core sample, as in this
investigation. Even if such testing yielded concentrations that still exceeded the PSDDA
screening levels, there is a reasonable expectation that the sediments could pass the bio-
logical tests and be suitable for PSDDA disposal because the chemical concentrations only
marginally exceeded the PSDDA screening levels and were well below the PSDDA maxi-
mum levels.

The last station (WE-02) was located immediately offshore of the former wood treatment
facility (Figure 3). Sediments from that station exhibited the highest number of chemicals
(7) exceeding the PSDDA screening levels, and three of those chemicals also exceeded the
PSDDA maximum levels. In addition, ethylbenzene exceeded the bioaccumulation trigger
value. The presence of these chemicals in the sediments at that location is potentially
associated with soil and groundwater contamination at the adjacent site of the former
wood treatment facility (Figure 3). Although these results do not allow an interpretation
of the spatial extent of the sediment contamination, they suggest a lower likelihood that
sediments from the immediate area of Station WE-02 would be suitable for PSDDA dis-
posal, even allowing for dilution through compositing a greater number of sediment cores.
Biological testing through the conduct of sediment toxicity tests would almost certainly be
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required, and bioaccumulation testing could also be required. It is important to recognize,
however, that although these results suggest that sediments from the immediate vicinity of
Station WE-02 may be unsuitable for disposal at a PSDDA site, they do not necessarily
indicate that the sediments would require remediation in the absence of dredging. Previ- -
ous sampling and analysis of surface sediments in this same area indicated relatively low
levels of contamination. Designation of sediment cleanup sites under the Washington
Sediment Management Standards (WAC 173-204) is based on surface sediment character-
istics, not on the bulk sediment characteristics of underlying strata. If plans for redevel-
opment of the East Site did not include dredging immediately offshore of the former wood
treatment facility, it is possible that subsurface sediment contamination there need not be
remediated.

Overall, sediments offshore of the East Site were found to have relatively low levels of
contamination, with the exception of the single sediment core collected adjacent to the
former wood treatment facility. There is a reasonable expectation that most of the sedi-
ments offshore of the East Site could be dredged and found suitable for disposal at a
PSDDA site. Exceedance of the PSDDA screening levels in some of the sediment samples
analyzed suggests that biological testing of the sediments may be required for a PSDDA
evaluation. However, careful definition of DMMUs and compositing of two or more
sediment cores from each DMMU may result in lower chemical concentrations that would
not exceed the PSDDA screening levels, and, therefore, not require biological testing. If
dredged, sediments offshore of the former wood treatment facility may require an alterna-
tive to PSDDA disposal because of higher chemical concentrations. However, remedia-
tion of those sediments may not be required if they are left in place.

13 f:\docsicb 1d0201 \prelsedi.doc




96/£2/80 10-10-180

9)iS Iseq Jasnaeylohop | ainbig

199} | ,
00¢ 0

eolje
f@gm peolied ., .

J[efino Jejem WioIS t OMS
Aepunoq Auadoud sjewixoiddy —-—

an3oI1

pueys|

(y861-€461)
(lwmeg)
3 N pue

(e961-2V61)
b___om.u_ lususieal |
POOAA JBaWIOd

jo aug

dwey 607

31I1S 1Sv3
H3SNIVHHIAIM

(6261-S161)

(Inwmes) g N
isuulod jo alg

JeluelD
sdwey 607




96/£2/90 10-10-0L80

suonels Buydwes Juswipas ‘g ainbi4

199} § y
0oe 0

//

t 9MS peolieyd

IleAno Jojem WLOIS  4mm 9MS
Aiepunog Auadouid sjewixoiddy —.—

uonels Budwes juswipss £0-IM @

anNn3v37

(v861-€261)
(Inwmes)

3 II'N pue
(€961-1¥61)
Ayjioed uswieal |
POOA Jawio
jo alg

dwey 60

3lis 1Ssv3
H3aSNAVHHIAIM

(6261-G161)

(Inwmes) g N
Jawlio4 Jo 8ls

18yjue)
sdwey 607




96/40/41 10-10-018D

"'Son|eA [9A8] wnwixew pue “4ab6u)
uonenwnooeolq ‘(aAs| buiusa.ios
sisAjeuy |esodsiq pabpaig punog
18bnd Buipasoxe sjeojwsy) "¢ ainbi4

199} |
00€ 0

e

pues|
Joyeq

[oAe) Bulusaldg g
Ao

weiboud sisAreuy
fesodsiq pebpaiq punog 1ebnd  vaasd
oA WNWIXe TN
spunodwod uoqieooIpAy dleulole
oljpAoAjod biem sejnosjow moj 8101 HYd
spunodwod uogieo0IpAy dnetLole
olpAohiod ybiom tenosjows by (8101 HYJH
196643 uoleinwinooeOlg | g

peoljiey

Ilepno Jsjem WIOIS 4 OMS

Arepunoq Auedoid sjewixoiddy —.
(¥861-€L61)
(Inwumeg)

3 N pue anNn3ov31
(€961-2¥61)
Ajioed Juswiessj
POOAA JB8ULIOS

j0 8lg

uonejs Buydwes juswipss €0-IM @

7§ ——— dwey Bo

7S < sausjAx |ejoL

18 1S < suszueqiAyig

1S < suaiAd [po-g‘g‘ | Jouspu
I 1S < susieyiydeuifyion-g
1S < susyiydeuady

TA 1S < susjeyiydeN

TN IS < HVd1

SMS

Au UMS
% 7S < aualAd
1S < sualyueuayd

7S < auaion|4

1S < susyjydeuaoy
IS < HVdT

3al1IS 1sv3
H3ISNIVHYUIAIM

1S < susyydeuaoy
s <ouiZ

(6461-G161)

(Inwmes) g 1N
Jowliod Jo als

layuern
sdwey 6o

EMS
1S < aualAd [po-g'g’ | Jouapy]
1S < auaifd

1S < HvdH

1S < auaiAd [po-g‘g’ | Jouspu 1S < ausyydeusdy




5. REFERENCES
e

PSEP. 1986. Recommended protocols for measuring conventional sediment variables in
Puget Sound. U.S. Environmental Protection Agency Region 10, Office of Puget Sound,
Puget Sound Estuary Program, Seattle, WA.

PSEP. 1989a. Recommended guidelines for measuring organic compounds in Puget
Sound sediment and tissue samples. U.S. Environmental Protection Agency Region 10,
Office of Puget Sound, Puget Sound Estuary Program, Seattle, WA.

PSEP. 1989b. Recommended protocols for measuring metals in Puget Sound water,
sediment and tissue samples. U.S. Environmental Protection Agency Region 10, Office of
Puget Sound, Puget Sound Estuary Program, Seattle, WA.

PTI. 1996. Sampling and analysis plan, preliminary sediment assessment for PSDDA
parameters, Weyerhaeuser East Site, Everett, Washington. PTI Environmental Services,
Bellevue, WA.

U.S. EPA. 1983. Methods for the chemical analysis of water and wastes. EPA/600/
4-79/020. Environmental Monitoring and Support Laboratory, Office of Research and
Development, U.S. Environmental Protection Agency, Cincinnati, OH.

U.S. EPA. 1986. Test methods for evaluating solid waste (SW-846): physical/chemical

methods. U.S. Environmental Protection Agency, Office of Solid Waste, Washington,
DC.

14 f:\docs\cb1d0201 \preisedi.doc







TABLE 1. SUMMARY OF SEDIMENT STATIONS AND
SAMPLE IDENTIFICATIONS

Station Date Latitude Longitude Sample ID
WE-01 10-Jul-96 48° 00.254" 122° 10.790° SD0010
WE-02 10-Jul-96 48° 00.452' 122° 10.716' SD0009
WE-03 10-Jul-96 48° 00.520' 122° 10.733' SD0001
WE-04 11-Jul-96 48° 00.577' 122° 10.747' SD0008
WE-05 10-Jul-96 48° 00.707' 122° 10.827" SD0O0Q03
WE-06 11-Jul-96 48° 00.763' 122° 10.880' SD0007
WE-07 11-Jul-96 48° 00.772' 122° 10.930' SD0006
WE-08 11-Jul-96 48° 00.790' 122° 11.010' SD0002
WE-09 11-Jul-96 48° 00.834' 122° 10.978' SD0O004
WE-10 11-Jul-96 48° 00.856' 122° 11.004' SDO0005
Note: The latitude and longitude values are provided in NAD-27 datum.
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Cruise Report,
Weyerhaeuser East Site,
Everett, Washington




CRUISE REPORT,
WEYERHAEUSER EAST SITE,

EVERETT, WASHINGTON
'

OVERVIEW

The preliminary sediment assessment survey for PSDDA parameters was conducted at
Weyerhaeuser’s East Site in Everett, Washington from July 10 to July 11, 1996, aboard
the Adventure. Sediment core samples were collected at 10 stations for analysis of
PSDDA chemical parameters. The sediment cores were extruded from the core liners
onshore at PTI’s Overlake field office on July 12, 1996. The sediment samples were
submitted for laboratory analyses immediately following field operations and sample
preparation. The sediment cores were stored at 4°C from the time of collection until
sample receipt at the testing laboratory.

Station locations are presented in Figure 1. Most stations were located as close as possi-
ble to shore (within 20 feet of the bulkhead). The only stations that were not located as
close as possible to shore were stations WE-09 and WE-10, which were located away
from shore near the center of the river (see Figure 1). Where applicable, the stations that
were located near an outfall were placed approximately 50 feet downstream of the outfall.
Station locations were documented using a differential global positioning system (DGPS).

In general, the cruise was conducted efficiently. However, a few conditions were encoun-
tered that affected sampling operations. A layer of sand near the top of the core was
observed at several of the sampling stations (i.e., Stations WE-03, WE-09, WE-10).
Apparently, this layer of sand caused increased compaction of the underlying sediment in
the core tube. Several coring attempts at the above mentioned stations were discarded
due to this compaction. In addition, sample collection was impeded at several stations by
logs and debris on the bottom of the river and near the shore; requiring increased time for
sampling.

Excellent weather prevailed throughout the cruise. These weather conditions facilitated
vessel positioning at each station and minimized time between stations.

Station and sample logs are provided in Appendix B.

The remainder of this report describes departures from the sampling plan and significant
conditions encountered during sampling.

A-1
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DEPARTURES FROM THE SAMPLING AND ANALYSIS PLAN

Several departures from the sampling plan were made. The departures included the fol-
lowing:

m  The specified minimum of 4 ft (48 in) of recovered sediment was not
obtained at some stations (i.e.,. Stations WE-03, WE-05, WE-09). As
specified in the sampling plan, the PTI project manager was notified
and a sediment recovery range of 3.5-4 ft (42-48 in) was approved.
All sediment cores were within this approved range.

m  Station positioning photographs were only taken if PTI’s chief scientist
(J. Sexton) determined that these photographs would provide useful
information. Photographs taken during the sampling event are on file
at PTL

SIGNIFICANT CONDITIONS ENCOUNTERED DURING SAMPLING

Relevant conditions that should be considered if additional sampling at the site is planned
are as follows:

®  An overlying sand layer was observed at several of the sampling sta-
tions. This caused increased compaction of the underlying soft sediment
in the bottom of the core tube. In the future, the use of alternative cor-
ing equipment (e.g., impact corer), which can cut through this sand
layer, should be considered.
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Appendix B

Station and Sample Logs
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SEDIMENT CORE SAMPLE DESCRIPTIONS,
WEYERHAEUSER EAST SITE,

EVERETT, WASHINGTON
S

On behalf of the Weyerhaeuser Paper Company, PTI Environmental Services (PTI) col-
lected one sediment core from each of 10 stations offshore of the Weyerhaeuser East Site
in Everett, Washington. Field sampling procedures and the results of physical and chemi-
cal analyses of the sediment samples are described in detail in Preliminary Sediment
Assessment for PSDDA Parameters, Weyerhaeuser East Site, Everett, Washington (PTI
1996). Although the intent was to collect the uppermost 48 in. of sediments at each sta-
tion for homogenization and analysis, core compaction encountered at three stations (WE-
03, WE-05, and WE-09) limited the amount of sediment that could be recovered. After
multiple coring attempts, sediment cores of 42.5, 46, and 42 in. were finally obtained at
those stations. It was not the intent of this survey to construct detailed boring logs similar
to those routinely constructed for soil borings on land. However, the field crew recorded
characteristics (e.g., texture, appearance, odor) of the individual sediment cores upon
extraction of the sediments from the core liners prior to homogenization. The narrative
descriptions that follow are based on notes taken both at the time of sample collection and
at the time of sediment extraction from the core liners and subsequent sample homogeni-
zation.

STATION WE-01

The sediment core collected at Station WE-01 had a total depth of 63 in. The sediments
from 1 to 20 in. were primarily silt, changing to mostly sand with some silt between 20
and 25 in. Silt with some wood debris was observed from 25 to 40 in., followed by a layer
of mostly sand with some silt from 40 to 43 in., and then primarily silt from 43 to 48 in.
Observations of the sediment core between 48 and 63 in. were not recorded. The sedi-
ment from O to 48 in. was homogenized and identified as Sample SD0010. No separate
observations of the sediment sample after homogenization were recorded.

STATION WE-02

The sediment core collected at Station WE-02 had a total depth of 59 in. Observations of
the sediment core included a layer of silt from 1 to 12 in., a layer of wood debris from 12
to 14 in., and a mixture of sand and wood debris from 14 to 59in. The homogenized
sediment from O to 48 in. was described as dark gray to black sand with some silt. A
creosote odor was noted, and the homogenized sediment was estimated to contain
approximately 30 percent wood debris. The sediment was identified as Sample SD0009.
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STATION WE-03

The sediment core collected at Station WE-03 had a total depth of only 42.5 in. despite
penetration of 10 ft of core tube into the bottom, suggesting significant core compaction.
Observations of the sediment core included a layer of silt from 0 to 14 in., a layer of sand
from 14 to 23 in., a mixture of sand and silt from 23 to 25 in., and silt from 25 to 42.5 in.
The homogenized sediment from 0 to 42.5 in. was described as dark gray “sand with silt,”
with no odor. The sediment was identified as Sample SD0001.

STATION WE-04

The sediment core collected at Station WE-04 had a total depth of 77.5 in. Observations
of the sediment core included a flocculent layer from 0 to 1.5 in., a silt layer from 1.5 to
34 in., a mixture of silt and sand from 34 to 38 in., and a sand layer from 38 to 77.5 in.
The sediment from O to 48 in. was homogenized and identified as Sample SD0008. No
separate observations of the sediment sample after homogenization were recorded.

STATION WE-05

The sediment core collected at Station WE-05 had a total depth of only 46 in. despite
penetration of 10 ft of core tube into the bottom, suggesting significant core compaction.
The sediment core consisted of stratified layers with a large flocculent layer at the surface,
along with silty sand. Coarse sand was noted in the bottom 11 in. of the sediment core.
The sediment from O to 46 in. was homogenized and identified as Sample SD0003. No
separate observations of the sediment sample after homogenization were recorded.

'STATION WE-06

The sediment core collected at Station WE-06 had a total depth of 72 in. Observations of
the sediment core included a layer of silt from O to 8 in., a layer of silty sand from 8 to
18 in., a mixture of wood chips and sand from 18 to 32 in., a gap with silty water from 32
to 35 in. (suggesting separation of the sediment core within the core liner after collection),
wood chips from 35 to 40 in., a mixture of wood chips and sand from 40 to 44 in., and a
layer of sand alone from 44 to 72 in. The homogenized sediment from O to 48 in. was
described as dark gray to black coarse sand with a trace of silt and a strong hydrogen sul-
fide odor. Wood debris was estimated to represent approximately 20 to 25 percent of the
homogenized sediment sample. The sediment was identified as Sample SD0007.
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STATION WE-07

The sediment core collected at Station WE-07 had a total depth of 74.5 in. Observations
of the sediment core included a layer of very fine silt from 0 to 4.5in., a layer of silt from
4.5 to 70 in., and wood chips from 70 to 74.5 in. The homogenized sediment from 0 to
48 in. was described as dark gray to black silt with a little sand and a strong hydrogen sul-
fide odor. The sediment was identified as Sample SD0006.

STATION WE-08

The sediment core collected at Station WE-08 had a total depth of 48 in. The entire sedi-
ment core was observed to be silty clay with a few wood chips near the bottom. The
homogenized sediment from O to 48 in. was described as dark brown to dark gray sandy
silt with some organic material and a slight hydrogen sulfide odor. The sediment was
identified as Sample SD0002.

STATION WE-09

The sediment core collected at Station WE-09 had a total depth of only 42 in. despite
penetration of 8 ft of core tube into the bottom, suggesting significant core compaction.
Observations of the sediment core included a layer of sand from 0 to 5.5 in., a layer of silt
from 5.5 to 18 in., a mixture of silt and sand from 18 to 22 in., and layer of sand from 22
to 42 in. The homogenized sediment from 0 to 42 in. was described as dark gray coarse
sand with a trace of silt and a hydrogen sulfide odor. The sediment was identified as
Sample SD0004.

STATION WE-10

The sediment core collected at Station WE-10 had a total depth of 51 in. The entire sedi-
ment core was observed to be a mixture of sand and silt. The homogenized sediment from
0 to 48 in. was described as dark brown to dark gray sand with silt, with a slight hydrogen
sulfide odor. The sediment was identified as Sample SD0005.
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