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Abstract

To follow-up earlier studies of the Everett Harbor/Snohomish River Delta area, sediment from
12 sites within the Ebey Slough - Quilceda Creek area were sampled for priority pollutants.
The high concentrations of phenolics found in an earlier study in the area were not found in
this study. Priority pollutants were not found at high concentrations and many sites had no
organic priority pollutants. These study results suggest that no further work is necessary to
evaluate potential contaminants in the study area.
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Summary and Conclusions

Priority pollutants, when found, were present in low concentrations. No potential "hotspot" of
contamination was found in the Ebey Slough area surveyed in this study and no sites were
above marine sediment standards. The high concentrations of phenol, benzoic acid and
4-methy-phenol found in an earlier study (PTI & Tetra Tech, 1988) were not found in this
study. The quantification limits achieved in this study were adequate to detect concentrations
less than 1/5th the concentrations found in the prior study. The only potential indication of
contamination in this study is low concentrations of volatile organics at site W-2 and ES-4.

Site ES-4 is the site closest to the closed Tulalip landfill.

Recommendations

1)  No additional effort should be expended in examining sediments for priority pollutants in
the Ebey Slough area with the one exception below.

2)  The one site with relatively low but detectable levels of acetone and trichloroethene
(ES-4) should be resampled if time and resources allow.
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Introduction

Contamination of sediments in Everett Harbor and Snohomish River Delta area were
investigated and summarized in 1988 (PTI & Tetra Tech, 1988). In that study, the mouth of
Ebey Slough, at the north end of the Snohomish River Delta, was identified as a problem area
on the basis of one sample that contained high concentrations of benzoic acid (760 ppb dry
weight), 4-methylphenol (1,400 ppb) and phenol (1,200 ppb). Possible sources of these
contaminants include the Marysville wastewater treatment plant which discharges into Ebey
Slough, and the closed Tulalip Landfill which is adjacent to a saltmarsh that borders the
slough. Other studies are investigating sediment quality upriver from the Tulalip landfill. No
studies have been conducted to follow-up this earlier investigation in the lower Ebey
Slough/Quilceda Creek area.

Data from the entire Everett Harbor/Snohomish River Delta area are being reviewed by
Department of Ecology to determine areas that may need sediment cleanup and this study is
one part of that effort. This study was conducted to achieve the following objectives:

®  Analyze sediments for priority pollutant contaminants at several sites in the Ebey Slough
area, including the Quilceda Creek area.

® Provide data to guide priorities for overall cleanup of Everett Harbor and Snohomish
River Delta area.

Methods

Study area and sampling sites are shown in Figure 1. The sampling density is equivalent to
earlier studies in the Everett Harbor area. Sediment samples were taken in Quilceda Creek in
order to differentiate sources of contamination between Ebey Slough, including the landfill,
and the overall concentrations of contaminants in the Snohomish River Delta area. Samples
were collected on September 20 and 21, 1993. Most of these sites are intertidal and were
sampled on a high tide. Locations and depths of samples are listed in Table 1.

Sediment samples from these 12 sites were collected and analyzed for metals, volatile organic
compounds, semivolatile organic compounds, chlorinated pesticides and PCBs,
pentachlorophenol, total organic carbon, and grain size. Table 2 lists the analyses and
laboratories conducting the analyses.

All samples were collected from a 20-foot skiff equipped with a davit and a modified 0.1m?
Van Veen grab sampler. Only the top 2 cm were taken for analysis. All samples were
homogenized in stainless steel beakers or stainless steel buckets, and subsamples poured into
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Table 1. Locations of sample sites.
Depth (ft) Latitude Longitude

Site  Lab Number  Sample Date Time Measured Re MLLW*  Degrees  Minutes  Degrees  Minutes
Ww-1 398105  9/20/93 1314 4 1.4 48 2.542 122 12.773
Ww-2 398106  9/20/93 1550 3.5 2.3 48 2.279 122 12.909
W-3 398107  9/20/93 1155 3 3.6 48 2.532 122 12.399
w-4 398108  9/20/93 1335 12 -6.7 48 2.609 122 12.777
Ww-5 398109  9/20/93 1420 3.5 1.8 48 2.637 122 12.730
W-6 398110  9/20/93 1400 3.5 2.0 48 2.603 122 12.562
Q-1 398111  9/20/93 1530 3.5 2.0 48 2.777 122 12.314
Q-2 398112  9/20/93 1500 4.5 0.8 48 2.928 122 12.209
ES-1 398113  9/20/93 1645 10 -3.0 48 2.514 122 12.217
ES-2 398114  9/21/93 1110 18 7.8 48 2.543 122 11.999
ES-3 398115  9/21/93 1205 14 -4.5 48 2.529 122 11.860
ES-4 398116  9/21/93 1245 15 -6.3 48 2.540 122 11.565

* Sample height in reference to Mean Lower Low Water (0 tide)

Page 3



204 99861 vdd 0vC8 POYIeIN SIN/DD SYOA

v 49861 vdd 0808 POYISIN DH/DOD gDd/1sed

v 99861 vdd 0,78 POYISIN. SIN/DD Se[hE[oAlllag
I9]SoUDUB q986T vdd rwse]d uodly pepdnoy A[eanonpuj ouly
I9)SaYoUBN Q9861 Vdd reuwsed o3y popdno) Ajeanonpuj I2ATIS
I91SaUOUBN q986] Vdd ewseld woSly peidno) AeAnonpuj [OOIN
I9)seyouey 49861 vdd reuwseld uoSiy popdno) Ajeanonpuj pee]
I9)SoyOUEBN 99861 Vdd uondrosqy omuoyy lodea pioy AImoIo
I9)SaYoURN q986] Vdd euwsejd uoSiy pepdno) Ajeanonpuj reddo)
I21S9UOUuBN q986] Vdd reuwsed uoS1y papdno) Ajeanonpuj WNIoIy))
I3)SOYOUBIA q986] vdd ewsed uolry psjdno) Ajeanonpuj WNIpPeD)
I91SOOUBN 99861 Vdd uondiosqy oo}y oTuesIy
AZorourda ], [1og 6861 VHAV D sea18ep 601 @ L1 SIMSION %
ABojourpoa] TIog  (s[000301d JASd) B986T VdA sopodid pue soareg 9ZIs UIRID
AV (s[oo0101g J9Sd) ¥9861 VdH AN-2pJ[NSIod UOQIEO OIUETIO [E)0],

K1oye10qQeT] aouaiajey pPoyIRIN SISATRUY

‘Spoyjowl [eonATRUY ‘7 9[qB.L

Page 4



priority pollutant clean jars. All stainless steel beakers and implements were precleaned with
detergent, 10% nitric acid, deionized water, and pesticide analysis grade acetone. The Van
Veen sampler was rinsed with on-site water between samples. VOAs were taken into VOA
bottles directly from the grab samples. Vessel positions were determined with GPS (Global
Positioning System) and triangulation from landmarks.

All sampling and analysis work was conducted using Puget Sound Estuary Program protocols
(EPA, 1986a). One matrix spike and one matrix spike duplicate were run to assess accuracy
and precision. One blind field replicate (single sample homogenized and split in the field) was
submitted to also assess precision. To assure good detection limits on PCBs, the PCBs/
Pesticide samples were split, and if the PCB detection limit was comparably high, the PCBs
analysis was run again with an acid clean-up to remove some interference.

Quality assurance reviews from the laboratory are shown in Appendix 1. The data are useable
as qualified.
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Results and Discussion

Table 3 shows concentrations of chemicals found above detection limits as well as all values
for grain size and total organic carbon. The concentrations shown are compared with the
Washington State sediment management standards (WAC 173-204) below which no adverse
effects on biological resources are predicted. Original laboratory reports with concentrations
found and detection limits for all analyses are shown in Appendix 2.

Volatile organics were found at three sites, W-2, ES-2 and ES-4. Methylene chloride and
trichloroethene were found above quantification limits at one site. Acetone was found above
quantification limits at two sites. Acetone and methylene chloride are used in analytical
laboratories and sometimes represent contaminants in the analysis rather than contaminants
found at the sample site. However, neither of these chemicals were found in method blanks,
the analyses designed to detect systemic laboratory contamination. Acetone was used to clean
field sampling equipment and could be the source of these results. Methylene chloride was not
part of the field cleaning. Trichloroethene was not used in the field or in the laboratory for
any part of the analysis or decontamination, and the findings here reflect concentrations in the
environment. No sediment standards have been issued for volatile organics.

Semivolatile organics were found at only one site above quantification limits. We found
polycyclic aromatic hydrocarbons (PAH) above quantification limits at site ES-1. PAH is a
product of incomplete combustion. No other priority pollutant semivolatile organics were
found. A few tentatively identified compounds were found and these are listed in the
Appendix along with the detection limits. The most prevalent tentatively identified compound
is thiobios methane, or methyl sulfide. It is discharged into the air by kraft pulp mills (Goyer,
1990) and may be discharged in process water as well. It is metabolized by bacteria. No
chlorinated pesticides or PCBs were found above detection limits at any site. No semivolatile
organic for which there is a standard was found above sediment standards.

Metals were found at low concentrations at all sites. Table 3 compares metals concentrations
in sediments to marine sediment standards. No metals approach the levels of the standards.
There are no standards for nickel, but these concentrations are comparatively low. The
samples were primarily sand (43%-100% sand). As smaller grain size tends to have more
surface area on which metals can sorb, some studies have found an inverse correlation of
metals concentrations with grain size; the samples with greater percent clay have the
comparatively higher concentration of metals. There is no current accepted method to correct
or standardize metals concentrations for differing grain size. The grain size distribution that
predominates with sand suggests no areas of deposition except for perhaps W-2 and ES-4.
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The phenolic compounds found in the prior study (PTI & Tetra Tech, 1988) were not found
above detection limits in this study. The grain size for three sites in this earlier study were,
like the current study, predominantly sand (74-90%). Total organic carbon concentrations in
the prior study were low (0.5-1.4%) and similar to the current study. Because these sediment
measures from the past study are roughly equivalent to this study, differences in concentrations
of phenolics were probably not related to grain size or TOC.

Page 8



References

APHA, 1985. Standard methods for the examination of water and wastewater, 16th edition.
American Public Health Association, Washington D.C.

EPA, 1986a. Puget Sound Estuary Program: Recommended protocols for measuring selected
environmental variables in Puget Sound, Final Report. U.S. Environmental Protection
Agency Region 10, Office of Puget Sound.

EPA, 1986b. Test methods for evaluating solid waste. EPA Environmental monitoring and
support laboratory, Cincinnati, OH, U.S. Environmental Protection Agency.

Goyer, N., 1990. Evaluation of occupational exposure to sulfur compounds in paper pulp
kraft mills. American Industrial Hygiene Association Journal, Jul. 51(7), P 390-4.

PTI & Tetra Tech, 1988. Everett Harbor Action Program: Analysis of Toxic Problem Areas.
Final report to US EPA Region X - Office of Puget Sound, Seattle, WA.

Page 9



Appendix 1

QUALITY ASSURANCE NARRATIVES



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

Data Review
November 19, 1993

Project: Ebey Slough

Samples: 398105-398117

Laboratory: Analytical Resources, Inc.  F065
By: Karin Feddersen K¢

Case Summary
These samples were received at the Manchester Environmental Laboratory on September 22,
1993, and transported to Analytical Resources, Inc. on September 24, 1993 for VOA, BNA,
TOC, and Pesticide/PCB analysis.

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

There is no need to assimilate the "dilution factor" or "sample wt/vol" into the final values
reported; these calculations have already been figured into the reported values.

DATA QUALIFIER DEFINITIONS

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

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

J - The associated numerical result is an estimated quantity.

NJ or JN - The analyte was tentatively identified. The associated numerical result is an
estimate.
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Volatiles

Holding Times:

These samples were analyzed within the SW-846 recommended holding time.
Method Blank:

No target analytes were detected in either method blank.

GC/MS Tuning and Calibration:

Calibration against Bromofluorobenzene (BFB) is acceptable for the initial calibration,
continuing calibration and all associated sample analyses.

Initial Calibration:

The initial calibration met the minimum response criteria for the average relative responses. The
% Relative Standard Deviations were within the maximum of 30%.

Continuing Calibration:

The average relative response factors for all target analytes were above the minimums, and the
percent deviations between the initial and continuing calibration standards were within the
maximum of 25%.

Matrix Spikes (MS/MSD):

Matrix spike recovery and precision data are reasonable, acceptable, and within QC limits.

Surrogates:

All surrogate recoveries for these samples, matrix spikes, and the associated method blanks are
reasonable, acceptable, and within QC limits.

Sample results:

This data is acceptable for use as amended.
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Semivolatile analyses BNA

Holding Times:

These samples were extracted and analyzed within the SW-846 recommended holding times.
Method Blanks:

No target analytes were detected in the method blank.

GC/MS Tuning and Calibration:

Calibration against Decafluorotriphenylphosphine (DFTPP) is acceptable for the initial
calibration, continuing calibration, and all associated sample analyses.

Initial Calibration:

The initial calibration met the minimum response criteria for the average relative response. The
% Relative Standard Deviations were within the maximum of 30% with several exceptions
which did not affect the results.

Continuing Calibration:

The average relative response factors for all target analytes were above the minimums. The
percent difference between the initial and continuing calibration standards were within the
maximum of 25%, with two notable exceptions on October 8, 1993, 4-Nitrophenol and
2,2-Oxybis(1-Chloropropane), and one notable exception on October 11, 1993,

2,2-Oxybis( 1-Chloropropane). These analytes were not detected in any of the samples. Results
for these analytes in the corresponding samples have been qualified with a "UJ".

Matrix Spikes (MS/MSD):

Matrix spike recovery and precision data are reasonable, acceptable, and within advisory QC
limits.

Surrogates:

All surrogate recoveries for these samples, the matrix spikes, and the associated method blanks
are reasonable, acceptable, and within QC limits.

Sample Data:

This data is acceptable for use as amended.

page 3 of 5



Pesticides/PCB's

Holding Times:

These samples were extracted and analyzed within the SW-846 recommended holding times.
Sample 398109 was re-extracted sixteen days after the holding time. Pesticides are very stable
compounds, and this sample was stored in the proper container at the proper temperature,
therefore, analysis beyond the recommended holding time should not have a significant effect
upon the results. The extract was reanalyzed within the recommended holding time of forty
days from the date of extraction.

Method Blank:

No target analytes were detected in the method blank.

Initial Calibration:

The initial calibration % Relative Standard Deviations were within the maximum of 20% with
two exceptions, which did not affect the results.

Continuing Calibration:

The percent difference between the initial and continuing calibration standards were within the
maximum of 25% with several exceptions, which did not affect the results.

Matrix Spikes (MS/MSD):

Matrix spike recovery and precision data are reasonable, acceptable, and within advisory QC
limits.

Surrogates:

All surrogate recoveries for these samples and the associated method blank are reasonable,
acceptable, and within QC limits with one exception. Surrogate recoveries for sample 398109
were low. This sample was reextracted and reanalyzed with acceptable results.

Sample Data:

This data is acceptable for use without the need for additional qualification.
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Total Organic Carbon

Holding Times:
These samples were analyzed within the P.S.E.P. recommended holding time.
Procedural Blank:

The procedural blanks associated with these samples have demonstrated that the process is free
from contamination.

Duplicate:
The duplicate analysis is in acceptable agreement with the original analysis.
Sample Data:

The results for samples 398108 and 398114 fell below the lowest standard analyzed (2000 ppm),
and were therefore qualified with a "J". This data is acceptable for use as amended.
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY
SAANC HESTER FNVIROSNMENTAL L ABORATORY
TUE Beach Drive Fast ® Port Orchard, Waskinston 98366-8204 € 2065 8713860 % SCAN 871-8860

October 1, 1993

TO: Jim Cubbage

FROM: Bill Kammin, EnvironmentaLLab_Directorﬁ&

SUBJECT: Metals Quality Assurance memo for the Ebey Slough Project
SAMPLE INFORMATION

These samples from the Ebey Slough project were received by the Manchester
Laboratory on 9/23/93 in good condition.

HOLDING TIMES

All analyses were performed within the USEPA Contract Laboratory Program (CLP)
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 USEPA (CLP) control limits. AA calibration gave a correlation
coefficient (r) of 0.995 or greater, also meeting CLP calibration requirements.

PROCEDURAL BLANKS

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

SPIKED SAMPLE ANALYSES

Spike and duplicate spike sample analyses were performed on this data set. All spike
recoveries were within the CLP acceptance limits of +/- 25%, with the following
exceptions: silver and mercury. There is an apparent chloride interference in the
sample chosen for silver spiking. For mercury, the sample chosen for spike and spike

Fad
B!



duplicate showed 33% RSD. Mercury and silver data are both qualified with J, denoting
estimated values.

PRECISION DATA

The results of the spike and duplicate spike samples were used to evaluate precision
on this sample set. The Relative Percent Difference (RPD) for all analytes was within
the 20% CLP acceptance window for duplicate analysis, with the following exception:
mercury.

LABORATORY CONTROL SAMPLE (LCS) ANALYSES

LCS analyses were within the windows established for each parameter, with the
following exception: silver. A spreadsheet detailing LCS recoveries is supplied with
this data report.

SUMMARY

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

Please note date received and date mailed.
Please call Bill Kammin at SCAN 206-871-8801 to further discuss this project.
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Appendix 2

ORGANICS DETECTION LIMITS
AND
TENTATIVELY IDENTIFIED COMPOUNDS
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