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Individuals and organizations needing further information about the Elliott BaylDuwamish
Restoration Program should contact the Administrative Director at the following address and
telephone number:

Dr. Robert C. Clark, Jr., Administrative Director

Elliott BaylDuwamish Restoration Program

NOAA Damage Assessment and Restoration Center Northwest

7600 Sand Point Way NE

Seattle, WA 98115-0070

(206) 526-4338 FAX: (206) 526-4321

The Panel of Managers holds regularly scheduled meetings that are open to the public. Technical
Working Group and committee meetings are scheduled on an as-needed basis, and are also open to
the public. Meetings are generally held at the National Oceanic and Atmospheric Administration,
National Marine Fisheries Service - Regional Directorate Conference Room, Building I, 7600 Sand
Point Way NE, Seattle. The Panel recommends that you contact the Administrative Director at the
above phone number to confirm meeting schedules and locations. The panel also holds periodic
special evening and weekend public information meetings and workshops.

General Schedule for Panel and Committee Meeting Dates

Panel: qUaIierly, first Thursday of January, April, July, October, 9;30 A.M. - 12;30 P.M.
Habitat Development Technical Working Group: third Thursday of every month, 9:30 A.M. -

12:30 P.M.
Sediment Remediation technical Working Group: scheduled as needed.
Public Participation Committee: scheduled as needed.
Budget Committee: scheduled as needed.

Environmental Review of Specific Projects

Formal hearings and comment periods on appropriate environmental documents for proposed
sediment remediation and habitat development projects will be observed. Please contact the
Administrative Director for more information.

This information is available in accessible formats on request at

(206) 296-0600 (voice) and 1-800-833-6388 (TTY/TDD users only).
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1 INTRODUCTION

This report presents the results of the fourth sampling event of a five-year monitoring
program at the Norfolk combined sewer overflow (eSO) sediment remediation site. The
purpose of the five-year program is to monitor sediment placed as backfill material at the site
for potential recontamination from eso and other discharges. The fourth monitoring event
occurred in April 2001, two years after completion of remedial activities. This monitoring
event was intended to collect data on the chemical characteristics of the backfill material
after the second year and compare those data to baseline chemical conditions. Included in
this report are a project background, descriptions of sampling and analytical methodologies,
analytical results, and a quality assurance review of the analytical data.

1.1 Project Background

Sediment remediation at the Norfolk eso site was undertaken to partially fulfill sediment
remediation requirements of a 1991 Consent Decree, which defined the terms ofa natural
resources damage agreement between King County (along with the City of Seattle) and
federal, state, and tribal natural resources trustees. The Norfolk CSO site was chosen by the
Elliott BaylDuwamish Restoration Program (EBDRP) Panel as one of four sites prioritized
for potential sediment remediation.

A site characterization and cleanup study was performed in 1994 and 1995, and the cleanup
study report was issued in 1996 (EBDRP, 1996). Chemicals of concern at the site included
mercury, 1A-dichlorobenzene, bis(2-ethylhexyl) phthalate and polychlorinated biphenyls
(PCBs), all present at concentrations exceeding State of Washington Sediment Management
Standards (SMS) sediment chemical criteria values that define the cleanup screening levels.
PCB "hot spot" concentrations at the site also exceeded Toxic Substances Control Act
(TSCA) limits for hazardous waste disposal.

Site remediation began in early February 1999 and was completed by late March 1999.
Remedial activities consisted of dredging and disposal of contaminated sediment and
backfilling the dredged area to original grade with clean sediment from the Duwamish River
Turning Basin. Contaminated sediments were removed from the site by mechanical dredge
and dewatered on shore in a containment area first arranged to segregate batches about 50
cubic yards (cy) in size and later reconfigured to handle larger batches.

Sediment samples were collected daily from each 50-cy batch and analyzed for PCB
concentrations to determine the appropriate disposal destination. Sediments with a PCB
concentration greater than 45 parts per million (ppm) were transported to a Subtitle C landfill
in Arlington, Oregon for disposal. Sediments with a PCB concentration less than 45 ppm
were transported to a Subtitle D landfill in Bremerton, Washington for disposal. A total of
5,190 cy of sediment was removed during the remediation, of which approximately 1,900 cy
were transported to the Subtitle C landfill as hazardous waste. Sediment was generally
removed to a depth of three feet. however, remediation in the PCB hot spot areas required
removal of sediment up to a depth of nine feet. Confirmational testing subsequent to
dredging activities indicated that, in some of the deepest-dredged areas, sediments were left
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in place that c,ontained PCB concentrations greater than SMS chemical criteria. Discussions
with project oversight personnel from the EBDRP Panel and State of Washington
Department ofEcology (Ecology) determined that, at a depth of nine feet below original
grade, these PCB-contaminated sediments could be left in place.

Clean backfill sediment was obtained from the Duwamish River Turning Basin during
nom1al, maintenance dredging operalions by the Army Corps of Engineers (ACOE). Data
collected by the Corps prior to maintenance dredging indicated that this material was suitable
for use as backfill material (ACOE unpublished data, 1998). A sample was also collected
from the Turning Basin sediment after it was placed on a barge and just prior to backfilling
activities. Analytical results from this sample confirmed the suitability of the sediment as
backfill material (King County unpublished data, 1999). No organic chemicals were detected
in the sample and metals were detected at levels indicative of natural, area-wide crustal
sediment concentrations. Approximately 6,700 cy of Turning Basin sediment was used to
backfill the dredged area at the Norfolk CSO sediment remediation site. A site closure report
was issued in August 1999 (EBDRP, 1999).

The site hydraulic permit, issued by the Washington State Department ofFish and Wildlife
prior to remediation, requires that the site be monitored for a period of five years following
remedial activities to evaluate possible recontamination ofthe backfill sediment as a result of
continuing CSO or storm water discharges. To comply with this permit, a five-year
monitoring plan was prepared which includes sampling and analysis of surficial sediments
from four stations in the backfilled area. Analytical data will allow King County to evaluate
the chemical characteristics of the sediment and assess possible recontamination over time.
Monitoring activities will be performed in accordance with a sampling and analysis plan
addendum prepared by King County (King County, 1999).

1.2 Site Description

The Norfolk CSO sediment remediation site is located in the Uuwamish River, above the
Turning Basin at approximately river kilometer (km) lOin the City of Tukwila (Figure 1).
The site is located upstream of the river reach maintained for commercial navigation and, as
such, has maintained its natural channel as well as some riparian habitat (EBDRP, 1996).
The shoreline is characterized by a steeply sloping, erosional bank maintained with large
concrete riprap. The bank joins a gently sloping, intertidal mud shoreline that is completely
exposed during extreme low tides.

The Norfolk CSO outfall originates at King County's Norfolk Street Regulator Station near
South I02nd Street and East Marginal Way in Tukwila (EBDRP, 1996). The outfall structure
has a flap gate over the 84-inch discharge pipe and a concrete splash plate that is exposed
during normal low tides. The remediation site is located adjacent to the outfall structure and
is characterized by exposed, intertidal mud habitat as well as subtidal riverbed. The intertidal
zone has been channelized, both by the discharge of the Norfolk CSO and by a storm drain
outfall that rhains a Roeing Company parking lot adjacent to thc rso outfall.

_._--_.----
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2 SAMPLE COLLECTION

This section describes sampling activities conducted in April 2001. All sampling activities
were conducted following guidance suggested in the Puget Sound Protocols (PSEP, 1996a
and 1998).

2.1 Sample Locations and Station Positioning

Sampling locations were selected and coordinates determined prior to field activities. Final
sampling locations were selected prior to the October 1999 six-month monitoring event
(King County, 2000) and were designed to assess potential recontamination at the site and
evaluate the chemical characteristics ofthe backfill material at the following locations:

• within the Norfolk CSO channel, prior to its confluence with the Boeing storm drain
channel (NFK501);

• on the delta after the confluence of the Norfolk CSO and Boeing storm drain channels
(NFKS02);

• within the Boeing storm drain channel prior to its confluence with the Norfolk CSO
channel (NFK503); and

• upriver ofboth the Norfolk CSO and Boeing storm drain channels (NFK504).

Sample station locations were selected to monitor sediment quality in those areas with the
greatest potential for recontamination; two stations in the Norfolk CSO channel and one
station in the Boeing storm drain channel. The upriver station was selected to provide
background or reference data.

The prescribed station location coordinates are presented in Table 1 and sample locations are
shown in Figure 2.

Sediment grab samples were collected from the King County research vessel Chinook, which
is equipped with a differential global positioning system (DGPS). Coordinates, presented in
Table 1. were recorded using DGPS for each of the individual grabs as the sampler contacted
the river bottom. The DGPS is a satellite-based navigation system that operates using a
receiver to calculate ground position by triangulating scrambled data transmitted by a
constellation of satellites operated by the Department of Defense (DOD). The ship-board
"differential" receiver receives both the scrambled DOD signal and "corrected" signals
originating from base stations operated by various agencies including the Coast Guard and
King County. System software applies the differential correction and calculates a precise,
real-time navigational position.

Two composite sediment samples were obtained from each station. One sample was
collected from the 0 to 2 centimeter (em) depth stratum and the other sample was collected
from the 0 to 10 cm depth stratum. Both samples at each station were compositcd from three
separate deployments of the grab sampler. Coordinates for each grab deployment are
included in Table 1.

-----,--,-----,-- - ---- ._-- _ --_ .._--
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2.2 Sample Collection and Handling

Eight estuarine sediment samples were collected April 24, 2001 from the Norfolk CSO
sediment remediation site. Samples were collected trom both the top 2 em and top 10 em of
sediment at each station using a stainless steel, modified, 0.1 m2 Van Veen grab sampler
deployed from the Chinook via hydrowire. Both samples at each station were composited
from three separate deployments of the grab sampler. Water depth at the four sample stations
ranged between 1 and 3 meter (- 3 to 6 feet) on an ebbing to slack tide ofbetween 2 and -0.3
feet (referenced to mean lower low water). Between 11 and 16 em of sediment was
recovered in each grab, allowing collection ofa sample aliquot from the top 10 cm without
sampling sediment that had touched the sides or bottom of the grab sampler.

Samples were comprised of sediment aliquots collected from three individual grabs at each
station with an equal amount of material collected from each grab. The sediment ali~uot for
the 0 to 2 cm depth stratum was collected from one side of eaeh grab using a 200 em
stainless-steel "cookie cutter." The sediment aliquot for the 0 to 10 em depth stratum was
collected from the other side of each grab using a stainless-steel spoon. Each of the aliquots
were placed into separate stainless-steel bowls, covered with foil, and placed into an ice
filled cooler between grab deployments. After collecting aliquots from three grabs, the
sediment sample was thoroughly homogenized and sample aliquots split out into pre-labeled
containers. Sample containers were supplied by the King County Environmental Laboratory
and were pre-cleaned according to analytical specifications.

Two sets of sample compositing equipment were dedicated to each station, precluding the
need for decontamination of the field gear. The Van Veen grab sampler was decontaminated
between stations by scrubbing with a brush and river water followed by a thorough in situ
nnsmg.

Samples were stored in ice-filled coolers from the time of collection until delivery to the
King County Environmental Laboratory. Samples were delivered under chain-of-custody
and were maintained as such throughout the analytical process. Samples were stored frozen
(-18°C) by the laboratory until analysis with the exception of samples for particle size
distribution (PSD) analysis. PSD samples were stored refrigerated at approximately 4°C.
All analyses were conducted by the King County Environmental Laboratory with the
exception of PSD, which was analyzed at Rosa Environmental and Geotechnical Laboratory,
a subcontracted laboratory accredited by Ecology.

Norfolk cSiTsedimentRemediation project --;'f/Jrli2ifOiMonitoring Repolt
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3 SAMPLE ANALYSIS

The eight estuarine sediment samples were submitted for analysis of conventional, metal, and
organic parameters. This section describes the type of analyses perfonned. as well as
analytical methodologies used and the associated quality assurance/quality control (QAlQC)
procedures followed. Analyses were selected to allow comparison of sediment data to the
SMS sediment chemical criteria found in Table!; 1 and 3 of Chapter 173-204 WAC (Ecology,
1995).

3.1 Conventionals

Conventional analyses included percent solids, total organic carbon (TOC), and PSD.
Percent solids and TOe analyses were perfonned to provide data necessary to nonnalize
sediment data to dry weight and organic carbon, respectively. TOC analysis also allows
evaluation of possible organic enrichment at the site over time. Percent solids analysis was
performed following SM 2540-G, gravimetric determination and TOC analysis was
perfonned following EPA Method 9060, high-temperature combustion with infrared
spectroscopy. PSD analysis allows evaluation of the gross physical characteristics of the
backfill material and any changes imparted by sedimentation. PSD analysis was perfonned
according to method ASTM 0422, a combination of sieve and hydrometer analyses.

3.2 Metals

Metal analyses included 12 priority pollutant metals, as well as the crustal metals aluminum,
iron, and manganese (see Appendix A). SMS regulates eight ofthe metals included in this
suite ofanalytes; arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc.
Metal analysis allows assessment of potential recontamination at the :site uver lime. With the
exception ofmercury, all metal analyses were perfonned following EPA Method
3050Al601OB; strong-acid digestion with inductively coupled plasma optical emission
spectroscopy. Mercury was analyzed according to EPA Method 245.5, cold vapor atomic
absorption spectroscopy.

3.3 Organics

Organic analyses included base/neutral/acid extractable semivolatile compounds (BNAs) and
PCBs (see Appendix A). Organic analysis also allows assessment of potential
recontamination to the site over time, especially by PCBs and phthalates. BNA analysis was
performed following EPA Method 3550R/8270C (SW-846), gas chromatography with mass
spectroscopy (GCIMS). PCBs were analyzed by EPA Method 3550B/8082 (SW-846), gas
chromatography with electron capture detection (GC/ECD). This suite of analytes included
all organic compounds regulated under SMS.

..,----,.----:-:-::-:::-=-----_..
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3.4 Quality Assurance/Quality Control (QA/QC)

All analyses were performed following guidance recommended under Puget Sound Protocols
(PSEP 1986, 1996b, and 1996c) including associated QNQC practices. Laboratory QNQC
practices produced data of sufficient quality to pass QA1 review. Analytical data were
reviewed following QAl guidelines (Ecology, 1989) and flagged with data qualifiers where
appropriate. A comprehensive report of analytical data, including quali fier flags is included
as Appendix A. The QAl review narrative is included as Appendix B.

Noriolkcso Sediment Remediation Project -Apnl200iMoniioring Report
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4 ANALYTICAL RESULTS

This section discusses analytical results for the eight estuarine sediment samples collected
from the Norfolk CSO serliment remediation site and compares the data to sediment criteria
specified under SMS (Ecology, 1995). Tables in this section summarize and compare the
data to both Sediment Quality Standards (SQS) and Cleanup Screening Levels (CSL)

4.1 Particle Size Distribution (PSD)

PSD results are summarized in Table 2. PSD results indicate that there has been little overall
change in the basic structure of the backfill material over the 0 to 10 em depth stratum at
stations NFK502 and NFK503. The samples collected from the 0 to 10 cm depth stratum at
stations NFK502 and NFK503 were comprised of90.7 and 97.0% sand, respectively. The
samples collected from to 0 to 10 cm depth stratum at stations NFK501 and NFK504,
however, showed increased fine materials over the samples between April 1999 and April
2001. Percent sand content for the 0 to 10 em depth stratum samples collected from stations
NFK501 and NFK 504 was 78.8 and 65.4%, respectively. Three ofthe four samples
collected from the 0 to 2 em depth stratum also contained higher percentages of fine material,
perhaps indicating some recently deposited silts and clays. The sample collected from the 0
to 2 cm depth stratum at station NFK503 continued to be sandy, with a sand content of
95.9%.

4.2 Conventionals

Conventional analytical results are summarized in Table 3 and include percent solids, used to
calculate dry-weight sediment concentrations of metal and organic data and TOC, used to
normalize cenain organic parameters to organic carbon content.

Percent solids results ranged from 52.7 to 74.7%. TOe concentrations in the 0 to 2 em depth
stratum samples ranged from 2,770 to 15,600 milligrams per kilogram (mg/Kg) dry weight,
or ~ 0.3 to 1.6%. TOC concentrations in the 0 to 10 em depth stratum samples ranged from
3,600 to 9,080 mgiKg, or ~ 0.4 to 0.9%.

4.3 Metals

Sediment metal analytical results are summarized in Table 4. Metals data have been
normalized to dry weight for comparison to SMS chemical criteria.

Arsenic, cadmium, and silver were not detected in any samples collected during this
monitoring event. Reported concentrations of all other metals (Appendix A) were at levels
indicative of natural, area-wide crustal concentrations (Dexter et ai, 1981). Metal
concentrations or method detection limit (MDL) values for those metals regulated under
SMS were all below SQS chemical criteria. Comparison of metals data at both the 0 to 2 and
o to 10 em depth strata show very little ch~nge in metals concentrations over the first two
years of the monitoring program.
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4.4 Organics

Organic analytical results are summarized in Tables 5, 6, and 7. Data for ionic organic
compounds have been normalized tu dry wcight fur comparison to SMS sediment criteria and
are presented in Table 5.

Data for non-ionic organic compounds have been nonnaJized to organic carbon and are
presented in Table 6 for comparison to the SQS and CSL. Normalization to organic carbon
can produce biased results, however, when the organic carbon content of the sample is very
low (Ecology, 1992). When the organic carbon content of a sample is near 0.1 or 0.2%
(l,000 to 2,000 mg/Kg dry weight), even background concentrations of certain organic
compounds can exceed the SQS or eSL.

For sediment with a TOe content less than 0.5% (5,000 mg/Kg dry weight), Ecology
recommends comparing dry weight-normalized, non-ionic organic data to Puget Sound
lowest apparent effects thresholds (LAET) and second lowest apparent lowest effects
thresholds (2LAET) (EPA, 1988), which are considered to be equivalent to the SQS and eSL
values, respectively. This comparison allows a more appropriate evaluation of sediment
quality relative to organic compounds (Ecology, 1992). Table 7 presents this comparison.

4.4.1 Ionic Organic Compounds

Benzoic acid was detected in all eight samples at concentrations ranging from 67.6 to 299
micrograms pcr kilogram (J.LglKg). These concentrations are below the SQS/CSL criterion of
650 f.lglKg and are similar to concentrations detected during previous monitoring events. No
other ionic organic chemicals were detected in any of the samples collected during this
monitoring event.

4.4.2 Non-Ionic Organic Compounds Compared to SQS/CSL Criteria

Organic carbon values in samples collected during this monitoring event ranged from 0.3 to
1.6%. Samples with organic carbon content less than 0.5% include the sample collected
from the 0 to 10 cm depth stratum at station NFK502 and both samples collected from station
NFK503.

4.4.2.1 Low-Molecular Weight Polynuclear Aromatic Hydrocarbons (LPAHs)
Anthracene was detected in all four samples collected from the 0 to 2 cm depth stratum.
Org211ic carbon-normalized anthracene concentrations were all less than 1% of the SQS
criterion of220 mg/Kg organic carbon (OC). Phenanthrene was detected in samples
collected from the 0 to 2 em depth stratum at all four stations as well as three offour samples
collected from the 0 to 10 em depth stratum. Phenanthrene concentrations are all less than
10% of the SQS criterion of 100 mg/Kg organic carbon (OC). No other LPAH compounds
were detected in samples collected during this monitoring event.

tvolto/k CSO Sediment Remediat70n Projed - April2001 MOnitoring Report
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4.4.2.2 High-Molecular Weight Polynuclear Aromatic Hydrocarbons (HPAHs)
One or more HPAH compounds were detected in both samples collected from all four
stations. Organic carbon-nonnalized HPAH concentrations were typically less than 10% of
the SQS criteria. Concentrations of HPAH compounds have shown some variation over the
four moniIOring events although the concentrations detected have all been below SQS
criteria. The station in the Norfolk CSO channel (NFK501) had the greatest number of
HPAH compounds detected but the total HPAH value was still less than 10% of the
associated SQS value.

4.4.2.3 Chlorobenzenes
Chlorobenzene compounds were not detected in any samples collected during this
monitoring event. All chlorobenzene MDL values were lower than associated sediment
chemical criteria. both organic carbon- and dry weight-nonnalized.

4.4.2.4 Phthalates
Bis(2-ethylhexyl) phthalate was detected in all eight samples collected during this monitoring
event. Concentrations ranging from 24.9 to 42.7 mg/Kg OC were reported in samples
collected from the three stations with an organic carbon content greater than 0.5%. These
concentrations are all less than the SQS of47 mg/Kg OC with the low value at 53% of the
SQS and the high value at 91 % of the SQS. Bis(2-ethylhexyl) phthalate was also detected in
the method blank associated with this group of samples at a concentration of 14.5 Ilg/Kg dry
weight (see Appendix B). Nonnalized to the range of organic carbon concentrations found in
these samples, method blank concentrations ofbis(2-ethylhexyl) phthalate would be 0.93 to
5.23 mg/Kg OC. Bis(2-ethylhexyl) phthalate concentrations in both samples collected from
the Boeing stonn drain channel (NFK503) were less than Eve times the method blank
concentration and should be discounted as highly biased. Other bis(2-ethylhexyl) phthalate
concentrations are legitimate as reported, however, they should be viewed with the
possibility of some contribution to the overall concentration from laboratory contamination.

Di-N-butyl phthalate was detected in all eight samples collected during this monitoring
event, however, this compound was also detected in the laboratory method blank. All sample
concentrations were less than five times the method blank concentration and, as a result,
should be disregarded.

Butyl benzyl phthalate was detected in both samples collected from the Norfolk CSO channel
(NFK501), the combined channel delta (NFK502), and the upriver reference station
(NFK504) at concentrations ranging from 2.24 to 6.63 mg/Kg OC. The concentrations
detected in the samples collected from the 0 to 10 cm depth stratum at stations NFK50 I and
NFK502 (6.63 and 5.03 mg/Kg OC, respectively) exceeded the SQS for butyl benzyl
phthalate of 4.9 mglKg OC. Both of these reported concentrations, however, are well below
the butyl benzyl phthalate CSL of 64 mg/Kg OC. Butyl benzyl phthalate was not detected in
the sample collected from the Boeing stonn drain channel.

Norfolk CSOSediment Remediation Project - April2001 Monitoring Report
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4.4.2.5 Miscellaneous Compounds
Dibenzofuran, hexachlorobutadiene, and N-nitrosodipheny\amine were not detected in any
samples collected during this monitoring event. MDL values for these compounds were all
below associated SQS criteria.

4.4.2.6 PCBs
PCBs (as total Aroclors®) were detected in all eight samples collected dUring this monitoring
event. The highest reported PCB concentrations were detected in samples collected from the
Boeing storm drain channel (NFK503). The organic carbon content of both samples
collected from station NFK503 is less than 0.5%, therefore, comparison to PCB chemical
criteria should be made to dry weight-normalized LAET values. The PCB concentrations of
1,880 I-tg/Kg DW (0 to 2 em sample) and 1,330 I-lg/Kg DW (0 to 10 cm sample) detected in
the Boeing storm drain channel both exceed the 2LAET criterion value of 1,000 Jlg/Kg DW.

The organic carbon content at the other three stations was greater than 0.5%, therefore,
comparison to PCB chemical criteria should be made to organic carbon-normalized
SQS/CSL values. The PCB concentrations of24.8 mg/Kg OC (0 to 2 cm sample) and 18.9
mglKg OC (0 to 10 em sample) detected at the combined channel delta station (NFK502)
both exceed the SQS criterion value of 12 mg/Kg OC. PCB concentrations detected in
samples collected from the Norfolk CSO channel (NFK501) and the upriver reference station
(NFK504) were all less than the SQS criterion value.

4.4.3 NOll-Ionic Organic Compoullds Compared to LAET/2LAET Criteria

The dry weight-normalized MDL range df27 to 31 J..l.g1Kg for N-nitrosodiphenylamine
exceeded the LAET criterion of 28 f..I.glKg for six of eight samples collected during this
monitoring event. N-nitrosodiphenylamme was not detected in any ofthe samples.

All dry weight-normalized, detected concentrations ofLPAHs, HPARs, and phthalates were
below LAET criteria.
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5 FUTURE MONITORING

Sampling and analysis completed in April 2001 was perfonned to assess surface sediment
conditions of the backfill material two years after placement at the Norfolk remediation site.
Future monitoring events will occur on an annual basis, with the next monitoring event
scheduled for April 2002. Station locations will remain the same unless the CSO and stonn
drain discharge channels change significantly over the course of the monitoring period.

All subsequent monitoring events will include collection of two discrete samples from each
of the four established location~. One ~amptewilt be collected from the top 2 em of sediment
and analyzed to evaluate the chemical characteristics of recently deposited material. Another
sample will be collected from the top 10 em to evaluate the chemical characteristics of the
sediment over the entire biologically active zone. The remainder of the five-year monitoring
schedule is shown below.

• April 2002 - Year three monitoring event.
• April 2003 - Year four monitoring event.
• April 2004 - Year five (final) monitoring event.

_._--------------_._._'" ....-
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6 SUMMARY AND CONCLUSIONS

Eight estuarine sediment samples were collected in April 2001 from the Norfolk CSO
sediment remediation site, two years after completion of remedial actiVItIes. Samples were
collected from the surface of backfill material placed at the site and analytical results were
compared to baseline chemical conditions of the backfill material to evaluate possible
recontammatIon at the site.

Samples were collected from two depth strata at each of four stations: one sample collected
from the 0 to 2 cm depth stratum to evaluate chemical concentrations in recently deposited
sediment; and one sample collected from the 0 to 10 cm depth stratum to evaluate sediment
chemical concentrations over the entire biologically active zone. Analytes included sediment
conventionals along with metal and organic parameters required under SMS criteria.

To allow comparison of analytical results from the four monitoring events completed to date,
dry weight-normalized data from 0 to 10 cm depth stratum samples from the April 1999,
October 1999, April 2000, and Apri12001 monitoring events are presented in Table 8. These
analytical results show that, after two years, conditions ofthe backfill matcrial within the 0 to
10 cm depth stratum can be characterized by:

• an increase in organic carbon content at all stations except the Boeing storm drain
channel station (NFK503);

• little or no change in grain size distribution at the combined channel delta station
(NFK5U2), an increase in fine materials at the Norfolk CSO channel station (NFK501)
and the upriver reference station (NFK504), and a decrease in fine materials at the
Boeing storm drain station (NFK503);

• little or no change in metal concentrations at all four stations;
• the presence of low concentrations of a few PAH compounds at some stations, varying

both spatially and temporally, with no indication of a trend toward increasing
concentrations;

• the presence of butyl benzyl phthalate at the Norfolk CSO channel station (NFK501), the
combined channel delta station (NFK502), and the upriver reference station (NFK504),
however, this chemical was not detected during previous monitoring events;

• the presence of measurable concentrations ofbis(2-ethylhexyl) phthalate at the Norfolk
CSO channel station (NFKS01), the combined channel delta station (NFKS02), and the
upriver reference station (NFKS04), however, this chemical was previously not
quantifiable due to laboratory sample contamination; and

• mcreasing concentratlOns ot PCBs at all tour statlOns, however, concentratIons orthls
chemical increased dramatically at the Boeing stOlID drain channel station (NFKS03)
between the last two monitoring events (April 2000 and ApriI200t).

A comparison of dry weight-normalized analytical results from the 0 to 2 cm depth stratum
between the October 1999, April 2000, and April 2001 monitoring events is presented in
Table 9. These analytical results show that, after two years, conditions of the backfill
material within the 0 to 2 em depth stratum can he characterized by: .

Noffolk esoSediment Remet:lt.,giion Projed -AprIl iiJOJ71ol7-it.-v/i-cin-'g-R,-e.-pa-'!t-,.-------- _._-
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• an increase in organic carbon content at the Norfolk CSO channel station (NFK50 I) and
the upriver reference station (NFK504);

• a steady decrease in fine materials at the combined channel delta station (NFK502) and
the Boeing storm drain channel station (NFK503) and some temporal variability in the
quantity of fine materials at the Norfolk CSO channel station (NFK501) and the upriver
reference station (NFK504);

• consistent concentrations of metals at area background levels;
• more frequently-detected PAH compounds, although at concentrations well below the

SQS (typically, less than 10% ofthe SQS value);

• the presence of butyl benzyl phthalate at the Norfolk CSO channel station (NFK501), the
combined channel delta station (NFK502), and the upriver reference station (NFK504),
however, this chemical was not detected during previous monitoring events;

• the presence ofmeasw"ablc concentrations ofbi:s(2-ethylhexyl) phthalate at the Norfolk
CSO channel station (NFK501), the combined channel delta station (NFK502), and the
upriver reference station (NFK504), however, this chemical was previously not
quantifiable due to laboratory sample contamination; and

• increasing concentrations of PCBs at all four stations, however, concentrations increased
dramatically at the Boeing stonn drain channel station (NFK503).

Metals concentrations throughout the backfill material at the Norfolk sediment remediation
site continue to be detected at concentrations indicative of regional background levels
(Dexter et aI, 1981). Cadmium and silver have rarely been detected in samples collected from
the site and arsenic and mercury have been detected infrequently. Discharges from the
Norfolk CSO and Boeing storm drain to not appear to be impacting metals' concentrations in
the backfill material.

While low levels ofbis(2-ethylhexyl) phthalate have been detected in samples collected
during previous monitoring events, the concentrations have not been statistically different
from concentrations detected in associated analytical method blanks. Bis(2-ethylhexyl)
phthalate concentrations detected in samples collected during the April 2001 monitoring
event, however, are significantly higher than method blank concentrations at the Norfolk
eso channel station (NFK501), the combined channel delta station (NFK502), and the
upriver refen:nce station (NFK504). Orgi:U1il,; carbun-norrnaliz,ation ufbis(2-t:thylhcxyl)
phthalate concentrations is appropriate at these three stations given the TOe concentrations
of0.5 to 1.6%. Organic carbon-normalized bis(2-ethylhexyl) phthalate concentrations at
these three stations range from 24.9 to 42.7 mg/Kg Oc. These concentrations are all less
than the SQS chemical criterion of 47 mg/Kg oe, however, the concentration detected at the
Norfolk CSO channel station (NFK50 I) is 91 % of the SQS, the concentration detected at the
combined channel delta station (NFK502) is 67% ofthe SQS, and the concentration detected
at the upriver reference station (NFK504) is 53% of the SQS.

Butyl benzyl phthalate was detected at the Norfolk CSO channel station (NFK501), the
combined channel delta station (NFK502), and the upriver reference station (NFK504) at
organic carbon-nonnalized concentrations of 2.24 to 6.63 mg/Kg Oc. Butyl benzyl phthalate
concentrations in the samples collected from the 0 to 10 em depth stratum at stations
NFK501 (6.63 mg/Kg OC) and NFK502 (5.03mg/Kg OC) exceed the SQS chemical criterion

---,._...__._"---- -
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01'4.9 mg/Kg DC. This compound has not been detected during previous monitoring events
and has not been detected at the Boeing storm drain channel station. The low concentrations
present and lack of continuous temporal data make it difficult to assess a source at this point,
however, there does appear to be a slight concentration gradient for butyl benzyl phthalalt;;
toward the Norfolk CSO.

Several HPAH compuuml:s wt;;rt;; detected for the first time during the April 200 I monitoring
event. Two ofthese compounds, anthracene and indeno(1,2,3-c,d)pyrene, appear to be the
result of significant improvements in analytical method detection limits. HPAH data do not
appear to be following any spatial or temporal trends with no apparent concentration
gradients. Concentrations ofHPAHs detected in samples collected during the April 2001
monitoring event continue to be well below the SQS or LAET with most values less than
10% of the SQS.

Samples collected from two of four stations during the April 2001 monitoring event have
PCB concentrations that exceed SMS criteria. The highest PCB concentrations were
detected in the samples collected from the Boeing storm drain channel station (NFK503) and
the second highest PCB concentrations were detected in the samples collected from the
combined channel delta station (NFK502).

The organic carbon content of the samples collected from the Boeing storm drain channel
(0.28 and 0.36%) indicates that dry weight-normalized PCB concentrations should be
compared to LAET criteria. Dry weight-normalized PCB concentrations in both depth strata
at station NFK503 exceed the 2LAET chemical criterion, which is equivalent to the CSL.
The Boeing stonn drain channel station is located upstream of the combined channel delta
station (NFK502), which had a lower PCB concentration; exceeding the SQS but not the
CSL in samples collected from both depth strata. The cuncentratiun gnulit;;nt indicales PCBs
on the backfill material are coming from the direction of the Boeing storm drain.

PCB concentrations detected at the Norfolk CSO channel station (NFK501) and the upriver
reference station (NFK504) were well below the SQS for both depth strata.

A similar pattern of PCB distribution was observed in samples collected at six months
(October 1999) and one year (April 2000) after placement of the backfill material. A fo11ow
up sampling event to track potential sources for the apparent PCB re-contamination of the
backfill was completed in February 2000. Results from this sampling event revealed an area
of high PCB concentrations (4,900 to 8,400 Ilg/Kg DW) in sediment in front of the Boeing
stonn drain outfalL This suggests the most likely source of PCB recontamination to the
stolm drain channel is the erosion of PCB-contaminated sediments adjacent to the Boeing
stonn drain pipe outfall (King County 2000).

Boeing conducted a source control investigation of their stoml drain and found PCB
concentrations that exceed the CSL (on a dry weight-basis) in stonn drain sediment (Boeing,
2(01), however, Boeing discounts the storm drain as ;l possible PCB source to the storm
drain channel and backfill material. Boeing acknowledges the presence of high PCB

.- .-... . .._-_.---- _.--_ .
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concentrations in sediment in front of the storm drain outfall but states that this is not from
their storm drain.

Summary ofIssues by Monitoring Station

Norfolk CSO Channel (Station NFK501) - The concentration ofbis(2-ethylhexyl) phthalate
detected in the 0 to 2 cm depth stratum is 91% of the SQS. The reported concentration of
this compound does not appear to be compromised by laboratory contamination. The
concentration ofbutyl benzyl phthalate detected in the 0 to 10 em depth stratum exceeds the
SQS. Phthalates are present in both CSO and separated storm water but the greatest potential
for recontamination at the Norfolk cleanup site was predicted to be from separated storm
water discharged from the Norfolk CSO outfall (EBDRP, 1996).

Combined Channel Delta (Station NFK502) - The concentration of butyl benzyl phthalate
detected in the 0 to 10 cm depth stratum exceeds the SQS. The concentrations ofPCBs
detected in both depth strata exceed the SQS. It appears that PCBs detected at this station
originate from the Boeing storm drain channel and phthalates may be related to the Norfolk
CSO outfall.

Boeing Storm Drain Channel (Station NFK503) - The concentrations of PCBs detected in
both depth strata exceed the 2LAET, which is considered equivalent to the CSL value when
organic carbon concentrations are less than 0.5%. The greatest source of PCB
recontamination appears to be the erosion of PCB-contaminated sediment directly in front of
the Boeing storm drain. Boeing believes this is not related to their storm drain so the issue
has been referred to the project (-egulatory agencies.

Upriver Reference (Station NFK504) - No chemicals ofconcern at this time, although
reportable concentrations ofbis(2-ethylhexyl) phthalate and butyl benzyl phthalate are
present for the first time in samples collected during this monitoring event.

Norfolk CSOSediment Remediation Project -ApriijooiMonitonilg Report
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Table 1
Sample Location Coordinates
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program
Year Two - April 2001 Monitoring Data

Station Name Northing (NAD83) Easting NAD83)
NFKS01 Prescribed Station 190170 1278584
NFKS01 Grab 1 190154 1278590
NFK5(jfGrab 2 190146 1278581
NFK501 Grab 3 190159 1278577
NFK502 Prescribed Station 190159 1278514
NFK502 Grab 1 190154 1278509
NFK502 Grab 2 190157 1278513
NFKS02 Grab 3 190157 1278514
NFK503 Prescribed Station 190195 1278544
NFKS03 Grab 1 190175 1278555
NFK503 Grab 2 190181 1278547
NFK503 Grab 3 190176 1278545
NFKS04 Prescribed Station 190080 1278625
NFKS04 Grab 1 190072 1278628
NFK504 Grab 2 190077 1278674
NFK504 Grab 3 190077 1278622

Notes

NAD83 - North American Datum, 1983
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Table 2
Particle Size Distribution
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program
Year Two - April 2001 Monitoring Data

Percent Distribution
NFK 501 NFK501 NFK502 NFK502

Phi Size Class 0-2cm 0-10 em 0-2em 0-10 em
>p-2.00 Gravel <MOL (0.1) <MOL (0.1) <MOL (0.1) <r-10L (0.1)

p-2.00 Gravel <MOL (0.1) 0.6 <MOL (0.1) <MOL (0.1)

p-1.00 Gravel 0.2 0.9 <MDL (0.1) <MOL (0.1)

Total Gravel 0.2 1.5 < MOL (0.1) < MOL (0.1)

pO.OO Sand 1.8 1.8 1.0 0.7
p+1.00 Sand 16.3 15.7 19.6 19.2
p+2.00 Sand 42.6 36.5 54.5 58.9
p+3.00 Sand 9.2 11.3 11.2 9.5
p+4.00 Sand 11.6 13.5 2.8 2.4

Total sand 81.5 78.8 89.1 90.7
p+5.00 Silt 6.1 6.9 1.8 2.2
p+6.00 Silt 3.8 4.5 2.5 2.0
p"'7.00 Silt 2.4 3.0 1.8 1.4

p+8.00 Silt 2.2 2.2 1.6 1.2
Total Silt 14.5 16.6 7.7 6.8

p+9.00 Clay 1.5 1.5 1.2 0.9
p+10.00 Clay 1.0 0.8 0.7 0.6
<p+10.00 Clay 1.3 1.4 1.2 0.9

Total Clay 3.8 3.7 3.1 2.4

Percent Distribution
NFK503 NFK503 NFK504 NFK504

Phi Size Class 0-2cm 0-10 em 0-2cm 0- 10 em
>p-2.00 Gravel <MDL (0.1) <MDL (0.1) <MDL (0.1) <MDL (0.1)

p-2.00 Gravel <MOL (0.1) <MDL (0.1) <MDL (0.1) 0.2
p-1.00 Gravel 1.0 1.0 0.5 0.3

Total Gravel 1.0 1.0 0.5 O.S
pO.OO Sand 4.9 4.1 2.8 2.1
p 11.00 Sand 28.6 32.1 21.7 15.4

p+2.00 Sand 55.7 55.0 43.3 30.4
p+3.00 Sand 5.9 5.2 6.8 6.5
p+4.00 Sand 0.8 0.6 6.1 11.0

Total Sand 95.9 97.0 80.7 65.4
p+5.00 Silt 1.8 1 4.2 14.2
p+6.00 Silt 0.3 0.2 4.8 6.3
p+7.0D Silt 0.3 0.2 3.1 4.2
p+8.00 Silt 0.2 0.1 2.3 3

Total Silt 2.6 1.5 14.4 27.7
- ----- 0_--

p+9.00 Clay 0.1 0.2

r~
22

p+10.00 Clay 0.1 <MDL (0.1) 0.9 1.1
<p+10.00 Clay 04 04 2.1 3.3

-- .. ... - ---------- -
Total Clay 0.6 0.6 4.6 6.6

Notes
<MOL (It) - Analyte not detected above the method detect/on !timt Value IS parentheses IS the numeric MOL. Page 1 of 1



Table 3
sediment Conventionals
Norfolk CSO Sediment Remediation Project
Fivo-Yoar Monitoring Program
Year Two - April 2001 Monitoring Data

NFK 501 NFKsOl NFKs02 NKFs02
Conventionals 0-2em 0-10 em 0-2em 0- 10 em
Solids (%) 68.5 65.4 67.1 66.5
TOe (mg/Kg DW) 8,180 8,670 6,510 4,990

NFKs03 NFKs03 NFKs04 NFKs04
Conventionals 0-2em 0-10 em 0-2em 0-10 em
Solids (%) 74.7 74.1 52.7 60.1
TOe (mg/Kg DW) 2,770 3,600 15,600 9,080

Notes

TOe - Total organic carbon.

mg/Kg DW - Milligrams per kilogram dry weight, based on percent solids analysis.
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Table 4
Sediment Metal Concentrations
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program
Year Two - April 2001 Monitoring Data

Concentration (mu/Kg OW)
NFKS01 NFKS01 NFKS02 NFKS02

Metal 0-2cm 0- 10 cm 0-2cm 0-10 cm SQS CSl
Arsenic <MOL (3.6) <MOL (3.8) <MOL (3.6) <MOL (3.6) 57 93
cadmium <MOL (0.22) <MOL (0.23) <MOL (0.21) <MOL (0.23) 5.1 6.7
Chromium 16.1 17.4 16.7 13.3 260 270
Copper 17.2 18.5 15.5 13.1 390 390
Lead 11.6 11.8 9.39 9.62 4~O 5.:SU
Mercury 0.069 0.043 0.031 <MOL (0.030) 0.41 0.59
Silver <MOL (0.29) <MOL (0.31) <MOL (0.28) <MOL (0.30) 6.1 6.1
Zinc 56.6 59.0 51.6 46.5 410 960

Concentration (mg/Kg OW)
NFKS03 NFKS03 NFKS04 NFKS04

Metal 0-2cm 0-10 em 0-2em 0-10 cm SQS CSl
Arsenic <MOL (3.3) <MOL (3.2) <MOL (4.7) <MOL (4.2) 57 93
cadmium <MOL (0.20) <MOL (0.20) <MOL (0.28) <MOL (0.25) 5.1 6.7
Chromium 13.9 12.0 21.1 17.8 260 270
Copper 11.4 12.9 24.9 18.8 390 390
Lead 7.36 7.83 18.0 13.8 450 530
Mercury <MOL (0.025) 0.10 0.072 0.038 0.41 0.59
Silver <MOL (0.27) <MOL (0.26) <MOL (0.38) <MOL (0.33) 6.1 6.1
Zinc 43.4 46.4 68.3 60.6 410 960

Notes

mg/Kg DW - Milligrams per kilogram dry weight, based on percent solids analysis.

<MDL (#) - Analyte not detected above the methoddetection limit. Value is parentheses is the numeric MDL.
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Table 5
sediment Ionic Organic Concentrations
Norfolk CSO Sediment Remediation Project
FiVE~-Y~ar Monitoring Program
Year Two - April 2001 Monitoring Data

Concentration (~g/Kg OW)
NFKS01 NFKS01 NFKS02 NFKS02

Ionic Organics 0-2cm 0-10 cm 0-2cm 0-10 em SQS CSL
Benzoic Acid 299 122 162 152 650 650
Benzyl Alcohol <MOL (8.8) <MOL (9.2) <MOL (B.9) <MOL (9.0) 57 73
2,4-Dimethylphenol <MOL (10) <MDL (11) <MDL (10) <MOL (11) 29 29
2-MethylphenoJ <MOL (28) <MOL (29) <MDL(2B) <MDL (29) 63 63
4-Methylphenol <MOL (23) <MOL (24) <MOL (24) <MOL (24) 670 670
Pentachlorophenol <MDL (7.3) <MDL (7.6) <MOL (7.5) <MOL (7.5) 360 690
Phenol <MOL (Ll) <MOL (1'1) <MOL (13) <.MDL (14) 420 1,200

Concentration (IJg/Kg OW)
NFKS03 NFK503 NFK504 NFKS04

Ionic Organics 0-2cm 0-10 em 0-2cm 0-10 cm SQS CSL
Benzoic Acid 80.9 67.6 268 168 650 650
Benzyl Alcohol <MOL (8.0) <MDL (8.1) <MDL (11) <MOL (10) 57 73
2,4-Dimethylphenol <MOL (9.4) <MDL (9.4) <MOL (13) <MOL (12) 29 29
2-Methylphenol <MDL (25) <MOL (26) <MOL (36) <MOL (32) 63 63
4-Methylphenol <MDL (21) <MDL (22) <MDL (30) <MDL (27) 670- 670--

Pentachlorophenol <MDL (6.7) <MDL (6.7) <MOL (9.5) <MOL (8.3) 360 690
Phenol <MDL (12) <MDL (12) <MOL (17) <MOL (15) 420 1,200

Notes
I-Ig/Kg DW - Micrograms per Kilogram ary welgnt, basea on percent sallas analysis.
<MOL (#) - Analyte not detected above the metIJod detection lim/t. Value in parentheses is the numeric MDL.
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Table 6
Sediment Non-Ionic Organic Concentrations (Organic Carbon Normalized)
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program
Year Two - April 2001 Monitoring Data

Concentration (mg{Kg OC)
NFKS01 NFKS01 I NFKS02 I NFKS02
0-2cm o- 10 cm, 0 - 2 em 0-10 cm

Non-Ionic Organics Toe 0.82% Toe 0.87% i Toe 0.65% Toe 0.50% SQS CSL
LPAHs :

Acenaphthene
--f-- .-

<MOL (1.3) <MOL (L2) <MOL (1.6) <MOL (2.1) 16 57
Acenaphthylene

._-~_._--
<MOL (2.7) <MOL (2.6) <MOL (3.4) <MOL (4.5) 66 66

Anthracene 0.98 1.2 1.1 1.4 220 1,200
--

Fluorene <MOL (2.3) <MOL (2.3) <MOL (3.0) <MOL (3.9) 23 79
2-Methylnaphthalene <MOL (2.5) <MOL (2.5) I <MOL (3.2) <MOL (4.2) 38 64
Naphthalene <MOL (2.5) <MOL (2.5) <MOL (3.2) -<MOL (-1.2) 99 170
Phenanthrene 7.98 5.40 I 6.00 6.33 100 480
Total LPAH 9.0 6.6 I 7.1 7.7 370 780

_.

HPAHs , ---

Benzo(a)anthracene 7.39 4.71 5.81 7.62 110 270
Benzo(a)pyrene 11.3 7.09 i 8.72 4.91 99 210
Benzofluoranthenes (Total) 24.2 15.9 19.6 23.5 230 450
Benzo(9,h,i)perylene 3.04 2.12 31 78

-

i <MOL (1.8) <MOL (2.4)

Chrysene 10.0 7.16 I 7.53 8.40 110 460
Dibenzo(a,h)anthracene

-
12 33<MOL (1.3) <MOL (1.2) <MOL (1.6) <MOL (2.1)

Fluoranthene 19.8 14.3 16.8 20.0
.- ---

160 1,100

Indeno(1,2,3-c,d)pyrene 4.11 2.47 3.43 <MOL (2.7) 34 88
~ ..-

Pyrene 15.3 11.0 12.2 10.2 1!000 1,400
--

Total HPAH 95.1 64.8 74.1 74.6 960 5,300
Chlorobenzenes
1,2-Dichlorobenzene <MOL (0.046) <MOL (0.046) <MOL (0.060) <MOL (0.078) 2.3 2.3
1/4-Dichlorobenzene "'MDL (0.023) "MOL (0.023) '" MDL (0.030) "MOL (0.039) 3.1 9

Hexachlorobenzene <MOL (0.12) <MOL (0.12) <MOL (0.15) <MOL (0.20) 0.38 2.3
1,2,4-Trichlorobenzene <MOL (0.046) <MOL (0.046) <MOL (0.060) <MOL (0.078) 0.81 1.8
Phthalates --- ---------- --
Bis(2-ethylhexyl) Phthalate 42.7 28.4 31.6 38.6 47 78

IiIiiMII I_~o_
.-----

Butyl Benzyl Phthalate 3.63 3.89 4.9 64

Di-N-butyl Phthalate 5.73, B 5.03, B 5.01, B 6.11, B 220 1,700
Di-N-octyl Phthalate <MOL (104) <MOL (1.4) <MOL (1.8) <MOL (2.4) 58 4,500
Diethyl Phthalate <t10L (1.1) <MOL (1.1) <MOL (1.4) <MOL (1.8) 61 110

Dimethyl Phthalate <MOL (2.0) <MOL (1.9) <MOL (2.5) <MOL (3.3) 53 53
Miscellaneous Compound5

----1--- --
Dibenzofuran <MOL (2.5) , <MOL (2.5) <MOL (3.2) <MDL (4_2) 15 58

_<t-1DL (o.13)J _
._---- ._-'-- ----- -f------ ---.--

Hexachlorobutadiene <MOL (0.131........ <MOl (0.17) <MOL (0.23) 3.9 I 6.2
N-Nitrosodiphenylamine I

1------
11 _~-11 ...

<MOL (3.6) <MoL (3.5) "MOL (4.6) -<MOL (6.0)
-- ---- I-- --

PCBs ,
--

~iUIMll~M@1.81.1Total PCBs 7.4 I 4.09 12 65

Notes

mg/Kg OC - Milligrams per kilogram organic carbon, based on total organic carbon analYSIS.
<MDL (#) Analyte not detected above the met!7od deetfon limit. Value 111 parentnesf:s IS thC I1UI1lCril MDL.

TOe % - Percent total organic carbon all a dry wpiqh~ baSIS, based on total solids ~n~lysi<,.

Shaded Cell with Double Border· Detected concentration exceeds the SOS and/or CSL

B - Compound detected In laooratory metllofJ blank. Scllllul" conc""trdliup i' I",:>:> tha'" 0/ tlm,,~ 1he

method blank concentration and should he discounted
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Table 6 (cont.)

sediment Non-Ionic Organic Concentrations (Organic Carbon Normalized)
Norfolk CSO sediment Remediation Project
Five-Year Monitoring Program
Year Two - April 2001 Monitoring Data

Non-Ionic Organics
lPAHs

Concentration (mg/Kg OC)
NFKS03 NFKS03 NFKS04 I NFKS04
o- 2 em 0 - 10 em 0 - 2 em 0 - 10 em

TOC 0.28% TOC 0.36% TOC 1.56% TOC 0.91% SQS CSL

---:A_c_e_n_a'-p,---ht-;-h_e-,-n_e t-_<_M_OL....,Cc...3.-'4)'-----I--c...<M.....:OL.....:-'.(2c....6:..<.}-t_<f'1_DLjO.85)_+_<_M_DL_('-.:.l.....:.3.:.:.)-+-_---:1::-:6:- 57
--:A---:c:::ce;--'n.::.ca'-p.....:ht.:.:.h-'-y_le'---n_e -+-_<.....:M;;:.OL=C7.....:.2~)--t_<...:.M.....:D..::L~(S.....:.6:.:..)--t_<.....:M.....:D..::L~(1.....:.8~)-+ __ <M_D_L-'-(2_.7-'-)--t_----=:-::66:-:::-_-_--t-_~~_~-:---::6:6::-_· .
-;:A:;-n_th_r_a_c_e_n_e t-_<_M_O_L.:...(1_.9.:...)--t_<_M_D_L.:...(1_.5.:...}-t_<_M_D_L(,-0_.4.....:9)-t_<MDL (0.73) 220 1,200

Fluorene .- -t-_<M.....:D:..:L:..:(.::.c6.::.:.3)_I-_<M;;:.D:..:L:..:{.,;,;4.::.:.9}:....,..I-_<_MD.:.:.L=--'(.....:1......:6)'--.;--<: M[)L (2~4-'-)--t__-=23::-._-+-_--=79---:-_
2-Methylnaphthalene <MOL (6.S) <MOL(5.2) <MOL (1.7) <MDL (2.6) 38 64
Naphthalene <MOL (6.8) .<MOL{5.2} <MDL (1.7) <MDL -'-(2-.6-=-)-+----::9=9--+---;-1-=7-=0--
-=P-=-he-'--n-a-n..,..,th:-r-e-ne-------+--=3-:.0'--'---+-<-M-Dl;""'·(-1.S-"'}--+--1:-.0-:'.0:-'----'----:-1.-:'.2--'-~-+--1c-c0~0 480

Total LPAH .3.0 <MOL 1.00 1.2 370 780
HPAHG
Benzo(a)anthracene·'2.94 0.82·f 1.59 1.98 110 270
BenzoCa)pyrene <MOL (1.4) <MOL (1.1) <MDL (0.36) <MDL (0.55) 99 210
Benzofluoranthenes (Total) 5.9 <MDL(l.l) 2.15 2.6 230 450t---=-:--- .
BenzoCg,h,i)perylene <MOL (3.9) <MOL (3.0) <MOL (0.97) <MDL (1.5) 3---:1::--_1-_-:-7e:-8=--_
Chrysene 2.9 <MOL (1.5) 1.10 0.90 110 460
-=:c,---'---;--;-'7----;.-----+-----t-----''---'-+--------+------t----::-:::---~---I--___:::-:::c---

Dibenzo(a,h)anthracene ... <MOL (3.4) <MOL (2.6) <MDL (0.85) <MDL (1.3) 12 33
Fluoranthene 8.84 <MDL(3.0) I 3.22 3.02- f------16"0·----....1--,2"0"'0,.---

-"r-n-;-de-n-o-C"-1-,2::-,-=3--c-,-:d::-)p-y-r-e-ne---+-<-M-O-L-(4-.3-)-+-<-M-D-L-'-(3-A-'-)-+-<-M-D-L-(1-.1-)-t-<-M-D-L-(1-.6-) - 34 ! BB

Pyrene 2.1 <MOL (1.5) <MDL (0.49) <MOL (0.73) 1,000 1,400
-='-~~~;-;--------+-----::=---+--:::::-:::'="""":--+-----:c:-=-=---'-~-t-----:=-=---''---i----'=-=----:---:::''-:::-::c=--~--
_T=:;ota:--:-,-I.:....:H'--=PA....::H-'--- -+-_--=2::..:::3_---+_.:....:0....::.8.:....:2_-+-_... _~.<]_6 +-__8._5_ _+__96_0_-fI__5.!.-,3_0_0_
Chlorobenzenes-=------::-:----:--------+-----+-----+------t------t----:- ----!---------:;:-c;:----

-,1.:...,2-:---::D,..,.ic-,h-:l_o_ro-;-b_e_n_z_e_ne +-_<_MD_L.....:Cc...0._13-:.)--t_<M_D_L..,,(0_.09_7}'--t_<M_D_L...:(_0._03_2:..-)_t__<MDL (0.04_8.:...)+-__2_._3_-+__ __2e:-.3 _
l,4-Dichlorobenzene <MDL (D.063) <MDL (D.0'I9) <MDL (0.UI5) <MDL (O.Ulot) 3.1 9
Hexachlorobenzene <MOL (0.32) <:MOL(0.25} <MOL (0.080) <MDL (0.12) 0.38 2.3--+----,----
l,2,4-Trichlorobenzene <MDL(O.13) <MDL(O.097} <MDL (0.032) <MOL (0.048) 0.81 1.8

._--_.-\-----
Pltl'ltalal'es

--t----=--=-----:__+_ -~ --- --+------=:;:::--- --
Bis{2-ethylheXYf-;I7'-)..Ph-;t_ha_la_te__-t-_18_A--',....::B_-t-_l_1.....:..8.!.-,_B-+_-::2:-:4:;-.9::---1-:--3;:-6=.4;0----+__ 47 78
Butyl Benzyl Phthalate <MOL (2.9) <MOL (2.2) 2.24 3.08 4.9---- 64

-::D:-:-i--,-N,--b=-u:::,:ty"-;I'-:P='-h.:,.:;th:..:.:a";-la'-:t..::.e --t--=11:;:.:•.....;.4,'-B::;.....--t--'--=-9.:...;40-"','-CB::....;,;..;-t-_3_._6.::.."O,.:....:B=--. 4.32, B 220-=~- 1,700
=D,..,.i--,N-:--o-,-cty~I-=P-h-;-th-:a_l_at_e----+_-<-M-D-L.:...(3_.9.:...)-+_<_M_D_L..;..(3_.0.:...}-+_<_M_DL-'.(O.97) _I_< M_D_L_c.(_1...:.5)---jI--__-,,5-:-8 4,500
Diethyl Phthalate <MOL (2.9) <MDL (2.2) <MDL (0.73) _L_~.~~~1)_ +-_-=6=1_-_·--!r----__~ 110
Dimethyl Phthalate <MOL (S.3) <MOL (4.1) <MDL(1.3): <MDL(2.0) 53 ---5-3----
j!iliCellaneous Compounds
Dibenzofuran t--_<_M_DL_(:....6_.8:....)-+_<_M_D_L(.:....5_.2-=-)-+_<_~M_D_L(1_7)__..~MDL (26)_-+_--::-1-::5,--_ 58
Hexachlorobutadiene <MDl (0.36) <MDL(O.28) <MDL (O'O~<MDL (0.14)__ _3_.9____ _ 6.2
-N~Nitrosodjphenylamine <MOL (9.7) <MOL (7.5) <MDL (2.4) <MDL (3.7) 11 11
-PCBs t---'---'---j'------'---'-t-----'-~----'-----'- ==r=-=
Total~-=-PC=B=-S-------/,IF""·iIj:;s·:;;;;:•. =ljS.iE;;;;\="i!iE'•.Ji;;:=;JI;;:;;;J.iEi!'itI-::--2.=70"--~- 3.3 -- -- 12 I 65

Notes

mg/Kg OC - Milligrams per kilogram organic carbon, based on total organic carbon rlnalysis.

<MDL (It) Analyte not detected above the metll0r.1 dec/loil flimt. Value In parentheses 15 the rll:men: MDL.

TOC % - Percent total organic carbon on a dry welgnt baSIS, based on total 501lcJ5 analYSIS.

Shaded Cell with DOUble Border - Lletected concentration exceeds the SOS and/or CSL~

o - Compound detected in laboratory method blank. Sample concontr::ltion I~~ los£ than 5 times tho

method blank concentration and shDulc be discounted.

Station NFK503 TOC < 0.5%. see Table 7 for d'Y weight-normalized data compared to I N: f /2LAET.
Page 2 of 2



Table 7
Sediment Non-Ionic Organic Concentrations (Dry Weight Normalized)
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program
Year Two - April 2001 Monitoring Data

Concentration (\Jg/Kg OW)
NFKS01 NFKS01 NFKS02 NFKS02 LAET* 2LAET*

Non-Ionic Organics 0-2cm 0- 10 cm 0-2cm 0- 10 em SQS CSL
lPAHs
Acenaphthene <MOL (10) <MOL (11) <MOL (10) <MOL (11) 500 730
Acenaphthylene <MOL (22) <MOL (23) <MOL (22) <MOL (23) 1,300 1,300
Anthracene 8.0 11 7.3 7.2 960 4,400
Fluorene <MOL (19) <MOL (20) <MOL (19) <MOL (20) 540 1,000
2-Methylnaphthalene <MOL (20) <MOL (21) <MOL (21) <MOL (21) 670 1,400
Naphthalene <MOL (20) <MOL (21) <MOL (21) <MOL (21) 2,lOU 2,400
Phenanthrene 65.3 46.8 39.0 31.6 1,500 5,400
Total LPAH 73 58 46 39 5,200 13,000
HPAHs
Benzo(a)anthracene 60.4 40.8 37.9 38.0 1,300 1,600
Benzo(a)pyrene 92.6 61.4 56.8 24.5 1,600 3,000
Benzofluoranthcncs (Total) 108 174 128 118 3,200 3,600
Benzo(g,h,i)perylene 24.8 18 <MOL (12) <MOL (12) 670 720
Chrysene 81.9 62.1 49.0 42.0 1,400 2,800
Dibenzo(a,h)anthracene <'MDL (10) <'MDL (11) <'MDL (10) <Mf)1 (11) 710 '140
Fluoranthene 162 124 110 100 1,700 2,500
Indeno( l,2,3-c,d)pyrene 33.6 21 22 <MOL (14) 600 690
Pyrene 125 95.7 79.1 50.7 2,600 3,300
Total HPAH 778 600 480 373 12,000 17,000
Chlorobenzenes
l,2-Dichlorobenzene <MOL (0.38) <MOL (DAD) <MOL (0.39) <MOL (0.39) 35 50
1,4-DichlOrobenzene <MOL (0.19) <MOL (0.20) <MOL (0.19) <MOL (0.20) 110 120
Hexachlorobenzene <MOL (0.96) <MOL (1.0) <MOL (0.98) <MOL (0.99) 22 70
1,2,4-Trichlorobenzene <MOL (0.38) <MOL (DAD) <MOL (0.39) <MOL (0.39) 31 51
Phthalates
Bis(2-ethylhexyl) Phthalate 349 246 206 192 1,300 1,900
Butyl Benzyl Phthalate 29.6 57.5 22.1 25.1 63 470
Di-N-butyl Phthalate 46.9, B 43.6, B 32.6, B 30.5, B 1,400 5,100
Di-N-octyl Phthalate <MOL (12) <MOL (12) <MOL (12) <MOL (12) 420 2,100
Diethyl Phthalate <MOL (8.8) <MOL (9.2) <MOL (8.9) <MOL (9.0) 48 73
Dimethyl Phthalate <MOL (16) <MOL (17) <MOL (16) <MDl (17) 71 160
Miscellaneous Compounds
Dibenzofuran <MOL (20) <MOL (21) <MDL (21) <MOL (21) 540 700
Hexachlorobutadiene <MOL (1.1) <MDL O.ll <MOL (1.1) <MOL (Ll) 11 120
N-Nitrosodiphenylamine <MOL (29) <MOL (31) <MOL (30) <MOL (30) 28 40
PCBs
Total PCBs 60.9 35.5 I 161 I 94.1 130 1,000

Notes

IJg/Kg OW - Microgrilms per kilogram dry weight, based on percent solids analysis.
<MOL (#) - Analyte not detected above the methoddecbon lImit. Value in parentheses IS the numeric MDL.

Shaded Cell - MDL exceeds the LAET and/or 2LAET.

Shaded Cell with Double Border - Detected concentration exceeds the LAET and/or 2LAET.

B - Compound detected in laboratory method blank. Sample concentration IS less Ihan 5 times the

method blank concentration and should be discounted

- LAET/2LAET equivalent to SOS/CSL critena, respectively. Page 1 of 2



Table 7 (cont.)
Sediment Non-Ionic Organic Concentrations (Dry Weight Normalized)
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program
April 2001 Monitoring Data

Concentration (lJg/Kg OW)
NFKS03 NFKS03 NFKS04 NFKS04

Non-Ionic Organics 0-2em 0- 10 em 0-2em 0- 10 em LAET 2LAET
LPAHs
Acenaphthene <MOL (9.4) <MOL (9.4) <MOL (13) <MOL (12) 500 730
Acenaphthylene <MDL (20) <MDL (20) <MDL (28) <MDL (25) 1,300 1,300
Anthracene <MDL (5.4) <MOL (5.4) <MOL (7.6) <MDL (6.7) 960 4,400
Fluorene <MDL (17) <MDL (18) <MDL (25) <MDL (22) 540 1,000
2-Methylnaphthalene <MOL (19) <MDL (19) <MDL (27) <MDL (23) 670 1,400
Naphthalene < MOL (19) < MOL (19) <MDL (27) <MDL (23) 2,100 2,400
Phenanthrene 8.4 <MOL (5.4) 15.6 10 1,500 5,400
Total LPAH 8.4 <MDL 15.6 10 5,200 13,000
HPAHs
Benzo(a)anthracene 8.14 3.0 24.9 18.0 1,300 1,600
Benzo(a)pyrene <MDL (4.0) <MDL (4.0) <MDL (5.7) <MOL (5.0) 1,600 3,000
Benzofluoranthenes (Total) 16 <MLJL (4.U) 33.6 25 3,200 3,600
Benzo(g,h,i)perylene <MDL (11) <MDL (11) <MDL (15) <MOL (13) 670 720
Chrysene 7.9 <MOL (5.4) 17.2 8.2 1,400 2,800
Dibcnzo(a,h)anthracene <MDL (9.4) <MDL (9.4) <~~DL (13) <MDL (12) 230 540

Fluoranthene 24.5 <MDL (11) 50.3 27.5 1,700 2,500
Indeno( l,2,3-c,d)pyrene <MDL (12) <MDL (12) <MDL (17) <MDL (15) 600 690
Pyrene 5.9 <MOL (5.4) <MOL (7.6) <MOL (6.7) 2,600 3,300
Total HPAH 62 3.0 126 79 12,000 17,000
Chlorobenzenes
1,2-Dichlorobenzene <MDL (0.35) <MDL (0.35) <MDL (0.49) <MDL (0.43) 35 50
1,4-Dichlorobenzene <MOL (0.17) <MOL (0.18) <MOL (0.25) <MOL (0.22) 110 120
Hexachlorobenzene <MOL (0.88) <MOL (0.89) (MOL (1.3) <MOL (Ll) 22 70
1,2,4-Trichlorobenzene <MOL (0.35) <MOL (0.35) <MOL (0.49) <MDL (0.43) 31 51
Phthalates
Bis(2-ethylhexyl) Phthalate 51.0, B 42.4, B 389 331 1,300 1,900
Butyl Benzyl Phthalate <MOL (8.0) <MOL (8.1) 34.9 28.0 63 470
Di-N-butyl Phthalate 31.6, B 33.9, B 56.2, B 39.3, B 1,400 5,100
Di-N-octyl Phthalate <MOL (11) <MOL (11) <MOL (15) <MOL (13) 420 2,100
Diethyl Phthalate <MDL (8.0) <MDL (8.1) <MOL (11) <MDL (10) 48 73
Dimethyl Phthalate <MOL (15) <MOL (15) <MOL (21) <MDL (18) 71 160
Miscellaneous Compounds
Dibenzofuran <MOL (19) <MOL (19) <MOL (27) <MOL (23) 540 700
Hexach lorohutadiene <Mnl (10) <Mnl (10) <Mnl (14) <Mnl (1) 11 120
N-Nitrosodiphenylamine <MDL (27) <MDL (27) <MDL (38) <MDL (33) 28 40
PCBs
Total PCBs I 1,880 II 1,330 I 42.2 31 130 1,000

Notes

Wq/Kq OW - Microqrams per kiloqram dry welqht, based on percent solids analysIs.

<MOL (#). Analyte not detected above the method deetion lirmt. Value In parentheses is the numeric MOL.

Shaded Cell· MDL exceeds the LAET and/or 2LAET.

Shaded Cell with Double Border - Detected concentration exceeds the LAET and/or 2LAET

B - Compound detected in laboratory method blank. Sample concentration is less than 5 times thp

method blank concentration and should be discounted

- LAET/2LAET equivalent to SQS/CSL Criteria. respectively Page 2. of 2



Table 8
Dry Weig~tCompariSCln of Detected sediment COnstituents (0 - 10 em l>epth Stratum)
April 199~, October 1~99, April 2000, and April 2001 Monitoring Events
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program (Year Two)

Upriver Reference (NFKS04)
Constituent Dct-99 Oct-99 Oct-99 -99 Oct-99 Apr-W Apr-Ol
Total Or ,Ie carbon IK 3,240 3,730 3,070 1,Z60 1,890 3,~ 9,080
Grain Size (% wet weight)
Gravel 0.8 0.1 0.3 1.5 0.4 0.5 1.1 a 0.4 1.1 0.8 1.0 0.4 0.9 0.6 0.5
Sand 98.6 95.6 94.3 78.8 95.5 89.9 92.6 90.7 94.3 92.5 96.1 97.0 %.7 96.4 90.0 65.4
Silt 1.0 3.4 4.9 i6.6 4.7 9.3 5.8 6.8 5.4 6.2 3.5 1.5 2.9 1.8 9.1 27.7
CIa 0 0.7 0.1 3.7 0 o.g a ]A 0 0.7 a 0.6 J OJ 0.1 6.6
Metals (mgiKg dry weigh:)
A/seni< ~MOl(J ]) 3.5 4.1 ~MDI OS) 3.7 3.5 4.6 <MOl (3.6) "'MOL (3.2) 4.3 4.4 <M>l. (1.2') 3.5 5.' 6.0 • MOl (042)

C3dmium 0.20 "- Mf)[ (0:'0', "- MOl (l}1) "- MOl ron) 0.21 "- MDl (I) IQ} .. 10101.(010) "- MOl(On, <MOl. (0 19) "- Mf>l(O 21) <' '4Dl{O.21) .. M)l (0.10, 0.21 <' MOL 10.19) <" MOL (OlD; -""lOt (D.?':)

Chromium 12.9 17.1 14.1 17.4 13.0 13.9 12.5 13.3 14.7 14.1 12.2 12.0 11.2 16.4 14.0 17.8
Copper 11.4 13.4 12D 18.5 12.2 13.8 11.2 13.1 10.5 14.5 11.2 12.9 1l.2 13.7 15.1 188
Lead 4.2 5.2 ' - 7.36 S.O S,7 5.4 783 4.4 5.s 6.5 18.0 4.6 5.5 6.7 13.8J.'

Mercu/y 0.055 r MDL(O.on) <, MUL :O.O)b) 0.043 0.089 0.043 < MOl (U.Ull: <MOl (0.1.)3U) 0.066 0.052 '" f'lDl (D.02B) 0.10 0.072 .(' MOL (102f>j ,. MUL(OJJn 0.038
Zinc 46.0 51.3 43.7 59.0 ~3.2 52.5 46.8 46.5 ~2.1 53.7 44.5 46.4 4U 52.9 46.8 606
Organics (f.g/Kg dry wei!lht)
Anthracene <MDl{21l (MOL (21) <MDt,)]) 11 <MDt (21 ..rMDl (221 ...:MDL (221 7.2 <MDL(21\ <MDL(:)7} ,Mnl :77, <M')! ('i 01) .:MIl PI) .MOL(n) ..:MOl(;!) .-MDl(67:

Benzo(a)arthraccnc "MOl (]l) <. MOl Uti .. MDI :]}j 40.8 .. MOl PI) 78 "MOl (n) 38.0 .. MOI.(:11j 28 <MDI p:?) 3.0 <,..[(\}ij <. MDI(J2) ... MOL UI) 18.0
Benzo(a)ovrene <MDl(35) <'MOl (J6) "M[ll !l7) 61.4 <ML'ol(35 <MOl (3~) <MOLt):,] 24.5 <MOl ()'» <MUL(Jl) <MllL(37) <M.>I..{otO) cMQ.(3S) <MOL(7) <M()l (:6) <:Mf)t ~,).O)

Benzofluo/cnthenes (totii! <,",Dl(~) <MDt. (58) <MDLiS!) 174 'MDI..{~ <MDt (6[)) (MOl ('i8) 118 (MOL (56) <MOl ("q) ~MDl ('iCJ) .-MX(40j -:MD. (~6) '"MDL(';8\ .:MDL ('7) <MOl (2~~

Benzo(g, h, /lpcrylcne < MOl (Vi) • MOl (1fi) <. MOl '17\ 18 75.7 "MOl (,l.8) "MOl (37) "MOL(P) 70.5 .. MDt. ()7) <1'0101. (37) d-lOL(ll) <.f'otrt(3S; • MOl (11) <' "'I.)[ (16) ·M[)[ (11:

CJenzolc Acid <' MDL(140) ... MDL. (150) 210 122 < f>"l)l (14C) .. MLJl(l:'UJ 150 152 .( MLJl (140; <: MI)l(t501 <~D1 (15m 67.6 ... MD. (1101 (MOL :1501 150 168
Bis(2-ethy/~exyl) Pllilld/dle <MDL(21) (HDL (60)-' <MOl UlfW" 246 <MDL (21: <MOl(~) .. • ",MDl/2401'· 192 <MDLr2I) ...-MOl /l1lO)·· <M>I.()4fI;H <M[\I (71).' ",-Mn (}I) ,MOl ~·60)·· <M[)l (NP·· 331
Butyl Benzyl Phlhalate <M~ (Jl) ~ MOl (]1) <Mr:1 i7}) 575 ..;;MDl(21: <MDl;2l:' <MOL (22) 25.1 <MOL (21) '" MDL (22; -:M[JL(22) <M:.lt..iBIJ ·:MU. (ll) <t.1DL(22) ·:MDl/:IJ 28.0
Chrysene .,. Mot(ll) ... MOl (21) ... MDL '22) 62.1 ... M.)l(211 29 < MUt ~n: 42.0 'MOl PI) 43 ... MDt (n; <.M)[ ('i!l) '" MCt (ll) < MOlt]]) 35 8.2
Fluoranlhe,'e <: MDt.(71) 32 26 124 ..( MOl (]ll 56.7 "MDt {lJ} 100 '" MOl/2Il 66.9 26 <t-IrA (11) <. Mfl (JI) <. "'Ol (:)7) 63.6 275

Indeno(1,2,3 c,d)pyrene <Mr>l 0':» <MDI (":'01:» < Mr't i37} 21 < Ml)L (J~; <MOL (~fij <MOL (31) <M~(14) <MOL (.~'i) <MOLO/} <MUL (:1') ,foIl:L(11) <MUtl'l) < MUlt)/) "MUl~:6) 'MUL;l'l)

Phenanthl'€'1e 21 (MDL :21) <. ...,Ot 2]) 46.8 <. MDt (ill 29 <: MUl :121 31.6 <. MDl (ll) 40.3 <MOL (22) ,t-Ot.(5.4: ... M['IIJ1) < MOL on <. MOL (,'1: 10
Pyrt:f1e <: MOl (21) 29 ''''Dl'£;:) 95.7 ~ MJI (.;'11 47.9 " MDl ~7":) 50.7 < roml un 64.6 <t-ml (1;) <M')l(q:. <. Mr'l OJ) < Hi)1 (}}) 47.Q ~MDl :0 ,)

TotiJl rCB, ~ MI)l (2/; 209 ~ ..,rL 6~) 3~.~ , M)t :1J! /1.6 10 94.1 < M!:"'l :}]"I 182 179 1,330 " Ml't :/.J) . MULl'! I) 13.2 31

~

'119/Kg rlry Wf'h."]ht Mlllli]r''lmc:; JlPr kllCXJri'lm [1(1rrn.:tlil!:'d f.Ci (h-/ W!:'lqt""t bo::'lS':'d c~ I:l€'r,_!:'r't S1JIliJ':, <:fIClIY':>IS

~g/Kg dry weIght· MlCrogrdms rer i(llcgram ncrTiolliled to d!y Wl"lght bi'l5CG")[' ;)Cree'lf sohcsanalyS!s
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Table 9
I)ry Weight Comparison of Detected Sediment Co~stltuents(0 - 2 em Deplh Stratum)
October 1999, April 200<1, and April 2001 Monitoring Events
~orfoIk CSO Sediment Remediation Project
Five-Year Monitoring Program (Year Two)

Constituent
IIQrfoIk CSO Channel (NFK5II1)

Oct·99 Apr-OO Apr-01
Combined Channel Delta (NFk502)

Oct-91l Apr-OO Apr-01
~ !ilorm Drtaln Channel (NFKS03)
Oct-IIII Apr-GO Apr-01

UpriYerRef~nco(NFK5t4}

Oct·99 Apr-OO Apr-01
"1.170 5.530 8.180 7.030 3.390 6.510 6....90 "1.930 2,no 5.510 7,900 15.500

0.5
80.7
14.4
4.6

<HUl. (041J

21.1
24.9
18.0

0.072
68.3

7.3
22.1
18.4
B.7

G.049
56.1

i.o
74.i
23.8
0.9

j:7
82.3
ii6
3.0

•.3
lsi
17.1
8.2

O.o2B
55.6

I
l.D

95.9
i.&
0.•

",MDL':~.))

139
114
7.36 i

<MOL (~.015) !
43,4

0.5
93.7
5.9
0.1

5.0
13.0
13.4
6.5

0.028
46.0

4.0
15.4
17.1
6.3

0.029
52.6

1.3
90.8
6.8
1.5

o
89.1
7.7
3.i

..:Hf)I (JF.)

i6.7
15.5
9.39

0.031
51.6

5.3
15.2
i3.3
7.0

0.063
49.4

0.8
86.9
i2.7
0.1

0.6
83.6
13.2
3.4

6.2
14.7
18.6
9.0

0.042
62.2

""'" IU) !
16.1 I
17.2
11.6

0.069
56.6

0.2
81.5
i4.5
3.8

0.1
83.6
14.8
0.9

5.1
i7.1
14.1
6.4

0.043
48.4

0.5
91.0
6.8
1.6

4.6
15.6
15.5
62

0.039
52.4

Total Organic CIIrbon (rng,/Kg dry weight)
Grai~ Size (% wet weight)
siave/
:iand
;i1t
Clay

~etals (mg/Kg dry weight)
Aisenic
Chromium
r:~r

~ead

ifercury
line
0'9anics (lJg/Kg dry weight:
Anthracene
'rienzo(a)anthracene
iJenzo(a)pyrene
~zofluoranthenes (Total)
iif,io{g;ii))jjeryfene ..
3<inzoic Acid
3/s(2 ~tiii/hcxiU f'fltha/;jte
Butyl Benzyl Phthalate
r:hrysene
1,4:0ichlorobenren-e
o/ooran/irene
r~no<lt2,3-c,d)pyrene
Phenanthrene
oyr-".ne.__
rotaf PCBs

-::MDL(22)

2.
< MDt (36)

< MDt (58)

76.2
liD

~~~{~r·

<MDL(2l)

32
<: M~_(O_.q1)

6U2
< MDt (36)

]A

59.i
45.9

<MOlI2!)

37.5
41
57

~ MDl (J5)

2S8
<~(2'!:O)"

<~l?l(21)

58.2
0.99
101

(MDt. (35)

44.7
79.0
6.8

8.0
6004
92.6
196
24.8 I
299
349
29.6
81.9

<"~J~.19)

162
33.6
65.3
125
60,9

<MOl [251

56.7
,9

< MOL (67)

<: ~P! (41)

250
(MOL (.36(W-

.... MDl (lS)

8"1.7
..:MDL(I.I)

132
46

62.4
126
61.8

<MOL (22)

< MDL.(22)

< MOL (37)

<~(~9)

"'Ill. (37)

227
<MOL (liO)"

.. MOl (72)

29
-< M()l.. (O~94)

54.0
-: MOll)/)

25
3i,s
70.6

7.3
37.9
56.S
126

<MOLon
162
206
22.1
"19.0

.;MDI (O.lQ)

110
22

3Q.O
79.1
16i

<MDt.. (22)

48.8
53
76

... M[)I C~R)

« MDL(I50.,.

<MOL (360)"

<MDlP2)

72.4
..;: MDl(O 9(iI

119
« HDt. (38)

BO.1
125
306

<MOL (22)

< MDt. (~2)

<. MOl (37)

" MOl (59)

< M_Ol I")

226
<MOL (l4O)"

.... MOI.'n)

34
..: MJ?l(~.95)

52.2
« MDt. (]l)

25
38,4
27i

<"'Dl.:S.4)

8.14
<M[)l'4.0)

16
d ..!_~~!I)

BO,9
<MOl (13)"

",-M~ :80)

7.9
":MDL~.l7)

245
<MDt. (1))

8.4
5.9

1,830

d"Dl;(B)

36
.... M[)lJ)<l)

54
< M.I>L(J91

190
<MUl{j6(W·

~'Ml>L(23)

53.1
<; M[)L{t.O)

76.1
< MDl (39)

38
7S.Q
25

<"'DI (14)

66.0
S9
110
44
380
413

<':!.Ol (2'4)

94.7
< "OL(}.1)

178
52

76.5
159
6.6

<MlJL(1.6)

24.9
<M~(~.l)

33.6
<MOL (15)

268
389
34.9
17.2

'Ml)L{U..l~)

50.3
<MOl (11)

15.6
.·MDL(7.6)

422

llmI
m~lKg dry weIght - Milhgrams per kilory-am normali7PC1 tn r1ry "'mght hilc:.Pd on rl'l'rn~nt !>OlIds analysis.

VQ/KQ dry weight - Mlcrograns pt:>r kilogram normalized to dry IlfeIght based on pprcent solid~ dndly~~.

< MOL (#) - AnaMe rot detected above the method detfCCion limIt. Value In parenthP.SeS IS the numerit M['l.

MOL ri'llst'd to 5 X the concentration of bls(1 ,:.thylhj>JC'rl}r..hth~liltp rlf'tPrtf>f1ln thp mp.thocl blank.
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King County Environmental Lab Analytical Report
PROJECT: 423056-160 Locat<r. NFK501 Locator. NFK501 Locator: NFK502 Locator: NFK502

Norfolk eso Sediment Remediation Descrip: Norfolk eso Chan~el Oescrip: Norfolk esa Channel Desaip: Combined Cha~nel Delta Oescrip: Combined Channel Delta

FIve-Year Noniloring Program sampled: Apr 24, 2001 lsampled: Apr 24, 2001 Sampled: Apr 24, 2001 Sampled: Apr 24, 20)1

Year Two - April 2001 Sampling Event LablD L20703-1 !Lab 10: L20703-2 Lab 10: L20703-3 Lab 10: L20703-4

Matrix: SALTWTRSEO Matrix: SALTWTRSEO Malri<: SALTWTRSEO Matrix: SALTWTRSEO

% Solids: 68.5 % Solids: 55.4 % Solids: 67.1 % Solids: 66.5

Parameters Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL ROL Units
- Dry Weight Bas~ - Dry Weight Basis - Dry Weight Bosls - Dry Neight Basis

COMBINED LABS

UOCV ASTlil D422

Clay· 3.8 0.1 % 3.7 0.1 % 3.1 0.1 % 2.4 0.1 %

Gravel" 0.22 E 0.1 % 0.9 E 0.1 % <MOL,E 0.1 % <MOL,E 0.1 %
p+O.oo • 1.8 0.1 % 1.8 0.1 % 0.97 0.1 % 0.7 0.1 %

p+1.oo " 16.3 0.1 % 15.7 0.1 % 19.6 0.1 % 19.2 0.1 %

p+10.0" 0.96 0.1 % 0.8 0.1 % 0.74 0.1 % 0.53 0.1 %

p+10.0(more than) " 1.3 0.1 % 1.4 0.1 % 1.2 0.1 % 0.93 0.1 %
p+2.oo • 42.6 0.1 % 36.5 0.1 % 54.5 0.1 % 58.9 0.1 %
p+3.oo • 9.2 0.1 % 11.3 0.1 % 11.2 0.1 % 9.5 0.1 %

p+4.oo " 11.6 0.1 % 13.5 0.1 % 2.8 0.1 % 2.4 0.1 %

p+5.00· 6.1 0.1 % 6.9 0.1 % 1.8 0.1 % 2.2 0.1 %
p+6.oo • 3.8 0.1 % 4.5 0.1 % 2.5 0.1 % 2 0.1 %
p+7.oo • 2.4 0.1 % 3 0.1 % 1.8 0.1 % 1.4 0.1 %
p+8.oo • 2.2 0.1 % 2.2 0.1 % 1.6 0.1 % 1.2 0.1 %
p+9.oo • 1.5 0.1 % 1.5 0.1 % 1.2 0.1 % 0.91 0.. 1 %

p-1.oo " 0.22 0.1 % 0.9 0.1 % <MOL 0.1 % <MOL 0.1 %
p-2.oo • <MOL 0.1 % 0.59 0.1 % <MOL 0.1 % <MOL 0.1 %
p-2.oo(less than) • <MOL 0.1 % <MOL 0.1 % <MOL 0.1 % <MOL 0.1 %

Sand· 81.4 0.1 % 78.8 0.1 % 89.1 0.1 % 90.6 0.1 %
Silt • 14.6 0.1 % 16.6 0.1 % 7.7 0.1 % 6.9 0.1 %
M-ev EPA9l16O-PSEP06 (O34~2~Ol)

Total Organic Carbon a180 730 1460 mglKg 8670 760 1530 mgIKg 6510 750 1490 mglKg 4990 750 1500 mg/Kg

"MoCV SM2~-G (03.o1~7401)

Total Solids • 68.5 0.005 0.01 % 65.4 0.005 0.01 % 67.1 0.005 0.01 % 66.5 0.005 0.01 %

~NONE

Sampcoordx1· 1278590 ft 1278509 ft

Sampcoordx2 " 1278581 ft 1278513 ft

Sampcoordx3 " 1278577 ft 1278514 ft

Sampcoordy1· 1ID154 ft 190154 ft
Sampcoordy2 • 1ID146 ft 190157 ft

Sampcoordy3 • 1ID159 ft 190157 ft

sample Depth· 1 m 1 m 2 m 2 m

Sample Slart Tme • 1045 hr 1045 hr 1141 hr 1141 hr

Sampling Method 29243.796 none 30629.969 none 29853.949 none 30123.308 none

Sediment Sampling Depth" 12 em 13 em 11 em 11 em
Sediment Sampling Range· Q-2cn none Q-10cm none D-2an none 0·10 em none

Sediment Type 32N20 none 32N20 none 32N20 none 32N2O none

Tidal Condition E none E none S none S none
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King County Environmental Lab Analytical Report
PROJECT: 423056-160 Locator: NFK501 ocator: NFK501 Locator: NFK502 Locatcr. NFK502
Norfolk esoSediment Remediation Descrip: Norfolk eso Channel Descrip: NoIfolk eso Channel Cescrfp: Combined Channel Delta Descrlp: Combined Channel Delta
Five-Year Monitoril19 Program Sampled: Arx24,2oo1 Sampled: Apr 24. 2001 Sampled: Apr 24, 2001 Sampled: Apr 24, 2001
Year Two· April 20)1 Sampling Event Lab 10: 120703-1 ablD: 120703-2 Lab 10: 120703-3 Lab ID L20703-4

Matrix: SALTWTRSED Matrix: SALlWTRSED Natrix: SALTWTRSED Matrix: SALTWTRSED
% Solids: 68.5 % Solids: 65.4 '% Solids: 67.1 % Solids: 66.5

Parameters Value Qual MOL ROL Units Value Qual MOL RilL Units Value Qual MOL ROL Lnits Value Qual MOL ROL Units
• Dry Weigh1 BasIS • Dry Welglll Basis • Dry Weight BasIS • Dry Weight Basi!

COMBINED LABS

TIde Height" 2 It 2 fl II 0 ft II 0 fl
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King County Environmental Lab Analytical Report
PROJECT: 423056-160 Locator: NFK501 Locator: NFK501 ocator: NFK502 Locator: NFK502

Norfolk CSO Sediment Remediation Oescrip: Norfolk CSO Channel Oescrip: Norfolk CSO Channel Descrip: Combined Cliannel Delta DeSCl1P: Combiled Channel Delta

Five-Year Monitoring Program Sampled: Apr 24, 2001 Sampled: Apr 24, 2001 Sampled: Apr 24, 2001 Samped: Apr 24, 2001

Year Two - April 2001 Sampling Event Lab 10: L20703-1 LablD: L20703-2 Lab 10: L20703-3 Lab 10: L20703-4

M~trix: SALTWTRSEO Matrix: SALlWTRSEO Matrix; SALTWTRSEO Matrix SALTWTRSEO

%30Iids: 68.5 i% Solids: 65.4 % Solids: 67.1 % Solos: 66.5

Paral'11Eters Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL ROL Units Val~e Qual MOL ROL Units
- Dry WeightBasis - DIy Welgl11 Basis - Dry We~hl Basis -Dry Weight Basis

COMBINED LABS

M-MT EPA 245.5 (oeoOl-004-003)

Mercury, Total, CVAA 0.069 <ROL 0.028 0.283 mglKg 0.ll43 <ROL 0.031 0.3 mglKg 0.031 <ROL 0.03 0.295 mgIKg <MOL 0.03 0.302 mglKg

M-MT EPA305OAI6010BCoe0020004-0021

Aluminum, Total, ICP 11900 L 7.4 37.2 mgIKg 13:JOO L 7.6 38.1 mgJJ(g 10900 L 7.2 35.9 mglKg 10100 L 7.4 36.7 mglKg

Arsenic. Total, ICP <MOL 3.6 18.5 mglKg <MOL 3.8 19.1 mglKg <MOL :J.6 17.9 mgIKg <MOL 3.6 18.3 mgIKg

Beryllium, Total, ICP 0.34 <ROL 0.074 0.372 mglKg 0.:l82 0.076 0.381 mglKg 0.27 <ROL 0.072 0.359 mglKg 0.26 <ROL 0.074 0.367 mgIK

cadmium, Total, ICP <MOL 0.22 1.12 mgIKg <MOL 0.23 1.14 mgIKll <MOL 0.21 1.06 mgIKg <MOL 0.23 1.1 mgIK

Chromium, Total, ICP 16.1 0.36 1.85 mglKg 17.4 0.38 1.91 mglKg 16.7 0.36 1.79 mg/Kg 13.3 0.36 1.83 mgIK

Copper, Total, ICP 17.2 0.29 1.49 mgIK 18.5 0.31 1.52 mglKg 15.5 0.28 1.44 mglKg 13.1 0.3 1.47 mgIK

Iron, Total, ICP 20700 G 3.6 18.5 ri1QIi< 223JO G 3.8 19.1 mglKg 19800 G 3.6 17.9 mgIKg 18600 G 3.6 18.3 mgIK

Lead, Total, ICP 11.6 2.2 11.2 mgij< 11.8 2.3 11.4~ 9.4 <ROL 2.1 10.8 mglKg 9,6 <ROL 2.3 11 mglKl;

Manganese, Total, ICP 629 0.15 0.743 mgIK 492 0.15 0.763 mgn<g 402 0.14 0.717 mglKg 355 0.15 0.734 mgIKg

Nickel, Total,lCP 14.6 1.5 7.43 man< 15.2 1.5 7.63 mglK 12.6 1.4 7.17 mglK~ 12.3 1.5 7.34 mgI~

Selenium, Total, ICP <MOL 3.6 18.5 mgIK <MOL 3.8 19.1 mgIK <MOL 3.6 17.9 mglKg <MOL 3.6 18.3 mglKg

Silver, Total, ICP <MOL 0.29 1.49 man< <MOL 0.31 1.52~ <MOL 0.28 1.44 mgiKl; <MOL 0.3 1.47 mglKg

ThaHium, Total, ICP <MOL 15 74.3 mgIK <MOL 15 76.3 mgIK <MOL 14 71.7 mglKg <MOL 15 73.4 mglKg

Zinc, Total, ICP 56.6 0.36 1.85 mgIK 59 0.38 1.91 mglKa 51.6 0.36 1.79 mglKg 46.5 0.36 1.83 mgIKg

M-OR EPA 3550818082 (7-300a-002)

ArocIor1016 <MOL 6.1 12.2 ugIKg <MOL 6.4 12.7 uglKg <MOL 63 12.4 ugIKg <MOL 6.3 12.5 ugIKg

ArocIor 1221 <MOL 6.1 12.2 uglKg <MOL 6.4 12.7 ugIKg <MOL 6,3 12.4 ugIKg <MOL 6.3 12.5 uglKg

ArocIor1232 <MOL 6.1 12.2 uglKg <MOL 6.4 12.7 ugIKg <MOL 63 12.4 ugIKg <MOL 6.3 12.5 ugIKg

Aroclor 1242 <MOL 6.1 12.2 uglKg <MOL 6.4 12.7 ugIKg <MOL 63 12.4 ugIKg <MOL 6.3 12.5 ugIKg

Aroclor 1248 30.4 6.1 12.2 ugIKg 16.8 6.4 12.7 ugIKg 93 6,3 12.4 ugIKg 55.2 6.3 12.5 uglKg

ArocIor1254 30.5 6.1 12.2 uglKg 18.7 6.4 12.7 ugIKg 68.4 6,3 12.4 ugIKg 38.9 6.3 12.5 uglKg

ArocIor 1260 <MOL 6.1 12.2 ugIKg <MOL 6.4 12.7 uglKg <MOL 6.3 12.4 uglKg <MOL 6.3 12.5 ugIKg

M-OR EPA 3550B/827OC (7-3.01-1104)

1,2,4-T~chlorobenzene <MDL,G 0.38 0.774 uglKg <MOL,G 0.4 0.81 ugIKg <MOL,G 0.39 0.79 uglKg <MOL,G 0.39 0.797 ugIKg

1,2-Dlchlorobenzene <MDL,G 0.38 0.774 uglKg <MOL,G 0.4 0.81 uglKg <MOL,G 0.39 0.79 ugIKg . <MOL,G 0.39 0.797 ugIKg

1,2-Diphenylhydrazine <MOL 15 29.2 ugIKg <MOL 15 30.6 ugIKg <MOL 15 29.8 ugIKg <MOL 15 30.1 ugIKg

1,3-0ichlorobenzene <MOL,G 0.38 0.774 ugIKg <MOL,G 0.4 0.81 ugIKg <MOL,G 0.39 0.79 ug/Kg <MOL,G 0.39 0.797 ugIKg

1,4-Dlchlorobenzene <MOL,G 0.19 0.385 uglKg <MOL,G 0.2 0.404 uglKg <MOL,G 0.19 0.393 ugIKg <MOL,G 0.2 0.397 ugIKg

2,4,5-T~lorophenol <MOL 18 35 ugIKg <MOL,G 18 36.7 ugIKg <MOL,G 13 35.8 ugIKg <MOL 18 36.1 uglKg

2,4,6-T~chlorophenol <MOL 19 38 ugIKg <MOL,G 20 39.8 ugIKg <MOL,G 19 38.7 uglKg <MOL 20 39.1 ugIKg

2,4-0ichlorophenol <MOL 23 46.7 ugIKg <MOL.G 24 48,9 uglKg <MOL,G 24 47.7 ugIKg <MOL 24 48.1 uglKg

2,4-Dimethylphenol <MOL 10 20.4 uglKg <MOL,G 11 21.4 ugIKg <MOL,G 10 20.9 u91K9 <MOL 11 21.1 ugIKg

2,4-Din~rolotuene <MOL 4.4 8.76 uglKg <MOL 4.6 9.17 uglKg <MOL 4.5 8.94 ugIKg <MOL 4.5 9.02 ugIKg

2,6-0lnltrotoluene <MOL 15 29.2 uglKg <MOL 15 30.6 ugIKg <MOL 15 29.8 ugIKg <MOL 15 30.1 ugiKl;

2-Chloronaphlhalene <MOL 23 46.7 ugiKl; <MOL 24 48.9 uglKg <MOL 24 47.7 ugIKg <MOL 24 48.1 ugIKg
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King County Environmental Lab Analytical Report
PROJECT: 423056-160 Locator: NFK501 ocator. NFK501 ocator: NFK502 Locatcr. NFK502
Norfolkeso Sediment Remediation Descrip: Norfolk eso Channel Descrip: Norfolk eso Channel Descrip: Combined Channel Delta Descri,: Combined Channel Delta
Five-Year Monitoring Program Sanpled: Apr 24, 2001 Sampled: Apr 24, 2001 Sampled: Apr 24, 2001 Sampled: Apr 24, 2001
Year Two - April 2001 Sampling Event Lab 10: L20703-1 Lab 10: L20703-2 Lab 10: L20703-3 Lab 10 L20703-4

Matrix: SALTWTRSEO Matrix: SALTWlRSED Matrix: SALTWTRSED Matrix: SALTVfTRSED
% Solids: 68.5 % Solids: 65.4 %Solids: 67.1 % Solids: 66.5

Parameters '{alue Qual MOL ROL Units Value Qual MOL ROL Units Value Qual Ma. ROL Units Val~e Qual MOL ROL Units
- Dry WeighlBasis - Drl Weight Basis - Dry Weigli Basis - Dry Weight Basis

COMBI~ED LABS

2-Ghlorophenol <MOL,G 12 23.4 uglKg <MDL,G 12 24.5 ugIKg <MDL,G 12 23.8 ugIKg <MDL,G 12 24.1 uglKg
2-Meth)fnaphthalene <MOL 20 40.9 uglKg <MOL 21 42.8 ugIKg <MOL 21 41.7 uglKg <MOL 21 42.1 uglKg
2-Meth)fphenol <MOL 28 55.5 ugJKg <MOL,G 29 58.1 ugIKg <MDL,G 28 56.6 ugIKg <MOL 29 57.1 ugIKg

2-Nitrolilenol <MOL 22 43.8 uglKg <MDL,G 23 45.9 ugIKg <MDL,G 22 44.7 ugIKg <MOL 23 45.1 uglKg
4-Bromophenyl Phenyl Ether <MOL 13 26.3 ugIKg <MOL 14 27.5 uglKg <MOL 13 26.8 ugIKg <MOL 14 27.1 ugIKg
4-ehlorophenyt Phenyl Ether <MOL 19 38 uglKg <MOL 20 39.8 uglKg <MOL 19 38.7 uglKg <MOL 20 39.1 ugIKg
4-Meth)fphenol <MOL 23 46.7 ugJKg <MOL,G 24 48.9 uglKg <MOL,G 24 47.7 ugIKg <MOL 24 48.1 ugIKg
Acenaphthene <MOL 10 20.4 uglKg <MOL 11 21.4 ugIK9 <MOL 10 20.9 uglKg <MOL 11 21.1 ug/Kg
Acenaplrthylene <MOL 22 43.8 uglKg <MOL 23 45.9 ugIKg <MOL' 22 44.7 ugIKg <MOL 23 45.1 ugIK9
Aniline <MOl,X 28 55.5 uglKg <MOL,X 29 58.1 ugIKg <MOL,X 28 56.6 uglKg <MOL.X 29 57.1 ug/Kg
Anthracene 8 <RDL 5.8 11.7 ugIKg 11 <ROl 6.1 12.2 ugIKg 7.3 <RDL 6 11.9 ugIKg 7.2 <ROL 6 12 ug/Kg
Benzo(a)anthracene 60.4 2.9 5.84 uglKg 40.8 3.1 6.12 ugIKg 37.9 3 5.96 ugIK9 38 3 6.02 uglKg
Benzo(a)pyrene 92.6 E 4.4 8.76 ugIKg 61.5 E 4.6 9.17 uglKg 56.8 E 4.5 8.94 ugIKg 24.5 E 4.5 9.02 uglKg
Benzo(b)fluoranthene 142 E 4.4 8.76 uglKg 97.9 E 4.6 9.17 ugIKg 93.6 E 4.5 8.94 ugIKg E3.5 E 4.5 9.02 ugIKg
Benzo(g,h,i)perylene 24.8 G 12 23.4 ugIKg f8 <RDL,G 12 24.5 uglKg <MDL,G 12 23.8 uglKg <MOL,G 12 24.1 ugIKg
Benzo(k)fluoranthene 56.2 4.4 8.76 ugIKg 40.2 4.6 9.17 ugIKg 34.1 45 8.94 uglKg ~.1 4.5 9.02 ug/Kg
Benzoic Acid 299 8.8 17.5 uglKg 122 G 9.2 18.3 uglKg 162 G 8.9 17.9 ugIKg 152 9 18 ugIKg
Benzyl Alc0hoI <MOL 8.8 17.5 uglKg <MOL 9.2 18.3 ugIKg <MOL 8.9 17.9 ugIKg <MOL 9 18 ugIKg
Benzyl Butyl Phthalate 29.6 8.8 17.5 uglKg 57.5 9.2 18.3 uglKg 22.1 8.9 17.9 ugIKg 25.1 9 18 uglKg
Bis(2-Ghloroethoxy)lo1ethane <MOL 25 49.6 uglKg <MOL 26 52 ugIKg <MOL 25 50.7 ugIKg <MOL 26 51.1 uglKg
Bis(2-Ghloroethyl)Ether <MDl,G 22 43.8 ugJKg <MOL,G 23 45.9 ugIKg <MDL.G 22 44.7 uglKg <MOL,G 23 45.1 uglKg
Bis(2-Ghloroisopropyl)Ether <MOL 22 43.8 ugIKg <MOL 23 45.9 ugIKg <MOL 22 44.7 ugIKg <MOL 23 45.1 uglKg
Bis(2-Etlylhexyt)Phthalate 349 B,l 9.8 20.4 uglKg 246 B,L 10 21.4 ugiKg 206 B,L 10 20.9 ugIKg '92 B,L 10 21.1 ugIKg
caffeine <MDL,L 8.8 17.5 uglKg <MOL,L 9.2 18.3 uglKg <MDL,L 8.9 17.9 uglKg <MDL,L 9 18 uglKg
carbazole 16 <ROL 10 20.4 uglKg 12 <ROL 11 21.4 ugIKg <MOL 10 20.9 uglKg <MOL 11 21.1 ug/Kg
Chrysene 81.9 E 5.8 11.7 ugIKg 62,1 E 6.1 12.2 ugIKg 49 E 6 11.9 ugIKg 42 E 6 12 ug/Kg
Coprostanol <MOL 20 40.9 ugIKg <MOL 21 42.8 ugIKg <MOL 21 41.7 uglKg <MOL 21 42.1 uglKg
Oibenzo(a.h)anthracene <MOL 10 20.4 ugiKg <MOL 11 21.4 ugIKg <MOL 10 20.9 ugIKg <MOL 11 21.1 uglKg
Dibenzofuran <MOL 20 40.9 ugIKg <MOL 21 42.8 ugIKg <MOL 21 41.7 ugIKg <MOL 21 42.1 uglKg
Diethyl Phthalate <MOL 8.8 17.5 ugiKg <MOL 9.2 18.3 ugIKg <MOL 8.9 17.9 uglKg <MOL 9 18 ug/Kg
Dimeth)f Phthalate <MOL 16 32.1 uglKg <MOL 17 33.6 ugIKg <MOL 16 32.8 ug/Kg <MOL 17 33.1 ug/Kg
Di-N-Bliyl Phthalate 46.9 B 7.3 14.6 ugiKg 436 B 7.6 15.3 ugiKg 32.6 B 7.5 14.9 ugIKg 30.5 B 7.5 15 uglKg
Di-N-Qctyt Phthalate <MOL 12 23.4 ugiKg <MOL 12 24.5 uglKg <MOL 12 23.8 uglKg <MOL 12 24.1 uglKg
Fluoranthene 162 L,E 12 23.4 ugiKg 124 L,E 12 24.5 ugIKg 110 L,E 12 23.8 uglKg NO L,E 12 24.1 uglKg
Fluorene <MOL 19 38 ugiKg <MOL 20 39.8 ugiKg <MOL 19 38.7 ugIKg <MOL 20 39.1 ugIKg
Hexachbnobenzene <MOL 0.96 1.94 ugIKg <MOL 1 2.03 ugIKg <MOL 0.9S 1.98 ugIKg <MOL 0.99 2 uglKg
Hexachbrobutadiene <MDL,G 1.1 2.19 ugiKg <MOL,G 1.1 2.29 ugIKg <MOL.G 1.1 2.24 ugIKg <MDL,G 1.1 2.26 uglKg
Hexachbroethane <MDL,G 22 43.8 ugiKg <MOL,G 23 45.9 ugIKg <MOL,G 22 44.7 uglKg <MDL,G 23 45.1 ugIKg
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King County Environmental Lab Analytical Report
PROJECT: 423056-160 Lo:ator: NFK501 Locator: NFK501 ocator. NFK502 Locator. NFK5<i2

NorfolkGSO Sediment Remediation DEscrip: Norfolk GSO Channel Desaip: Norfolk CSO Channel Descrip: Combined Channel Delta Descrip: Combi~ed Channel Delta

Five-Year Monitoring Program Sampled: Apr 24, 2001 Sampled: Apr 24, 2001 Sampled: Apr24,2oo1 Samped: Apr 24,2001

Year Two - April 2001 Sampling Event LaJID: L20703-1 LabID: L20703-2 LabID: L20703·3 Lab Ill: L20703-4

Matrix: SALTWTRSED lMatrix: SALiWTRSED Matrix: SALTWTRSED Matrix SALTWTRSED
0/0 Solids: 68.5 % Solids: 65.4 %Solids: 67.1 %Solds: 66.5

Parameters Value Qual MOL RDL Units Value Qual MOL RDL Units Value Qual MDL RDL Units Value Qual MDL RDL Units
• DIy Weight Basis • DiY Weight BasIS - Dry Weight Basis -Dry Weight Basis

COMBINED LABS
1ndenD(1,2,3-Cd)Pyrene 33.6 13 26.3 ugIKg 21 <RDL 14 27.5 ugIKg 22 <ROL 13 26.8 ugIKg <MOL 14 27.1 uglKg

lsophoione <MDL 28 55.5 uglKg <MDL 29 58.1 ugIKg <MDL 28 56.6 uglKg <MOL 29 57.1 uglKg

Naphthalene <MOL,G 20 40.9 uglKg <MDL,G 21 42.8 ugJKg <MDL,G 21 41.7 ugIKg <MOL,G 21 42.1 uglKg

Nitrobenzene <MOL 23 46.7 ugIKg <MOL 24 48.9 ugJKg <MDL 24 47.7 ugIKg <MOL 24 48.1 ugIKg

N-Nitrosodimethylamine <MOL,G 29 58.4 ugJKg <MOL,G 31 61.2 ugJKg <MOL,G 30 59.6 uglKg <MOL,G 30 60.2 ug/Kg
N-Nitrosodi-N-Propylamine <MDL 13 26.3 uglKg <MOL 14 27.5 ugJKg <MOL 13 26.8 uglKg <MOL 14 27.1 ugIKg
N-N'rtrosodipheny1amine <MOL 29 58.4 uglKg <MOL 31 61.2 ugIKg <MOL 30 59.6 ugJKg <MOL 30 60.2 ugIKg
Penladllorophenol <MOL 7.3 14.6 uglKg <MOL,G 7.6 15.3 ugIKg <MOL,G 7.5 14.9 uglKg <MOL 7.5 15 ugIKg
Phenanthrene 65.3 E 5.8 11.7 ugIKg 48.8 E 6.1 12.2 ugIKg 39 E 6 11.9 ugJKg 31.6 E 6 12 ugIKg

Phenol <MOL,G 13 26.3 uglKg <MOL,G 14 27.5 uglKg <MOL,G 13 26.8 ugIKg <MDL,G 14 27.1 ugIKg

Pyrene 125 E 5.8 11.7 ugIKg 95.7 E 6.1 12.2 ugIKg 79.1 E 6 11.9 ugJKg SO.7 E 6 12 ug/Kg
• Not o:mverted to cry weight basis for
this parameter
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King County Environmental Lab Analytical Report
PROJECT: 423056-160 Locator. NFK503 Locator. NFK503 Locator. NFK504 Locator. /lFK504
Norfolk eso Sediment Remediation Descrip: Boeing Slorm Drain Channel Desaip: Boeing Storm Drain Channel Oescrip: Upriver Reference Deserip: Upriver Reference
Five-Year Monitoring Program Sampled: Apr 24, 2001 Sampled: Apr24,2QOl Sampled: Apr 24, 2001 Sampled: Apr24,2001
YearTY.O - April 2001 Sampling Event Lab 10: L20703-5 Lab 10: L20703-6 Lab 10: L20703-7 Lab 10: L20703-8

Malrix: SALTWTRSEO Matrix: SALTWTRSEO Matrix: SALTWTRSEO l.1atrix: SALTWTRSEO
% Solids: 74.7 Yo Solids: 74.1 % Solids: 52.7 '10 Solids: €C. 1

Parameters Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL ROL Units
• Dry Weight Basis - Dry Weight B.sls . Dy Weight Basis • Dry Weight Basis

COMBINED LABS

M-ev ASTM 0422

Clay" 0.65 0.1 % 0.6 0.1 % 4.6 0.1 % 6.5 0.1 %
Gravel" 0.98 E 0.1 % 1 E 0.1 % 0.46 E 0.1 % 0.31 E 0.1 %
p+O.OO· 4.9 0.1 % 4.1 0.1 % 2.8 0.1 % 2.1 0.1 %
p+l.oo· 28.6 0.1 % 32.1 0.1 % 21.7 0.1 % 15.4 0.1 %
p+l0.0· 0.14 0.1 % <MOL 0.1 % 0.85 0.1 % 1.1 0.1 %
p+l0.0(more than)" 0.41 0.1 % 0.36 0.1 % 2.1 0.1 % 3.3 0.1 %
p+2.oo· 55.7 0.1 % 55 0.1 % 43.3 0.1 % 30.4 0.1 %
p+3.00· 5.9 0.1 % 5.2 0.1 % 6.8 0.1 % 6.5 0.1 %
p+4.oo· 0.75 0.1 % 0.57 0.1 % 6.1 0.1 % 11 0.1 %
p+5.oo· 1.8 0.1 % 1 0.1 % 4.2 0.1 % 14.2 0.1 %
p+6.oo· 0.27 0.1 % 0.18 0.1 % 4.8 0.1 % 6.3 0.1 %
p+7.oo· 0.25 0.1 % 0.16 0.1 % 3.1 0.1 % 42 0.1 %
p+8.00· 0.2 0.1 % 0.12 0.1 % 2.3 0.1 % 3 0.1 %
p+9.oo· 0.1 0.1 % 0.15 0.1 % 1.6 0.1 % 2.2 0.1 %
p-l.00 " 0.98 0.1 % 1 0.1 % 0.46 0.1 % 0.31 0.1 %
p-2.oo " <MOL 0.1 % <MOL 0.1 % <MOL 0.1 % 0.17 0.1 %
p-2.00(less than)" <MOL 0.1 % <MOL 0.1 % <MOL 0.1 % <MOL 0.1 %
Sand" 95.8 0.1 % 96.9 0.1 % 80.6 0.1 % 65.4 0.1 %
Silt" 2.5 0.1 % 1.5 0.1 % 14.4 0.1 % 27.8 0.1 %
M-ev EP_.psEP98 [03-04-002.001)

Total OlQanic Carbon 2nO 670 1340 mgIK~ 3600 670 1350 mglKg 15800 950 1900 mglKg 9080 830 1660 mglK~

M-ev SMZ54O-G (03001-aJ7-(01)

Total Solids" 74.7 0.005 0.01 % 74,1 0.005 0.01 % 52.7 0.005 0.01 % 60.1 0.005 0.01 %
M-ESNCNE

Sampcoordxl • 1278555 ft 1278628 ft
Sampccordx2 • 1278547 ft 1278624 ft

Sampccordx3 " 1278545 ft 1278622 ft
Sarnpcoordyl • 190175 ft 190072 ft
Bampcoordy2 " 190181 ft 1900n ft
Barnpcoordy3 • 190176 ft 1900n ft
BarnpleDepth" 1 m 1 m 2 m 2 m
SampleStart TIme" 1116 hr 1116 hr 1210 hr 1210 hr
Sampling Method 26816.6 none 27033.738 none 38011.385 none 33331.115 none
SedilT1e'1t Sampling Oepth " 11 em 11 em 16 em 16 em
SedilT1e'1t Sampling Range' Q-2em none 0-10 em none ~-2em none 0-10 em none
Sedime!'lt Type 301\20 none 3ON20 none 23W21 none 3iW21 none
TIdal Condition E none E none S none S none
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King County Environmental Lab Analytical Report
PROJECT: 423056-160 Locator: NFK503 ocator: NFK503 Locator: NFK504 _ocator: ~FK504

Norfolk CSO Sedimoot Remediation De&:rip: Boeing Storm Drain Channel Descrip: Boeing Storm Drain Channel Descrip: Upriver Reference )escrip: Upriver Reference
Five-Year Monitoring Program Sampled: Apr 24, 2001 ampfed: Apr24,2Q01 Sampled: Apr 24, 2001 Sampled: Apr 24.2001
Year TIMl- April 2001 Sampling Event Lab 10: L20703-5 bID: L20703-6 Lab 10: L20703-7 Lab 10: l20703-8

Manx: SALlWTRSEO atrix: SALTWTRSEO Matrix: SALlWTRSEO ~atrix: SALlWTRSEO
% Solids: 74.7 • Solids' 74.1 % Solids: 52.7 Y. Solids: 60.1

Parameters Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL RDl Units II Value Qual MOL ROL Units
• Dry Weight Basis - Dry Weight Basis • Dry Weight Basis - Dry Weight Basis

COMBinED LABS
Tide Heght* 1 ft 1 ft -0.3 ft 1/ -0.3 ft
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King County Environmental Lab Analytical Report
PROJECT: 423056-160 Locator: NFK503 ocator: NFK503 Locator: NFK504 locator: NFK504
Norfolk CSO Sediment Remediation Descrip: Boeing Storm Dtain Channel Descrip: Boeing Slonn Drain Olannel Descrip: Upriver Reference Descrip: Upriver Reference
FIVe-Year Monitoring Program Sampled: Apr24,2DDl Sampled Apr 24, 2001 Sampled: Apr 24, 2001 Sampled: Jlpr 24,2001
Year Two· April 2001 Sampling Event LablD: L20703-5 Lab 10: L20703-6 Lab 10: L20703-7 lab 10: 120703-8

Matrix: SALlWTRSEO Matrix: SALTWTRSEO Matrix: SALTWTRSEO Matrix: SALTWTRSEO
% Solids: 74.7 % Solids: 74.1 % Solids: 52.7 %Solids: 00.1

Parame1ers Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL ROL Units
• Dry Weight Basis - Dry Weight Basis • Dy Weight Basis - Dry Weight Basis

COMBINED LABS

M-MT EPA 245.5 (06-01.aJ4.0031

Mercury, Total, CVM <MOL 0.025 0.26 mglKg 0.1 <ROL 0.026 0.262 mglKg 0.072 <ROL 0.036 0.368 mglKg 0.038 <ROL 0.033 0.329 mgIKg
M-MT EPA30SOAl801 OB (Il6.Q2.oO<W02)

Aluminum, Total,lCP 10400 L 6.7 33.2 mglKg 11000 L 6.5 32.7 mgIKg 14300 L 9.5 47.2 mgIKg 13300 L 8.5 42.1 mglKg
Arsenic, Total, ICP <MOL 3.3 16.6 mglKg <MOL 3.2 16.3 mgIKg <MOL 4.7 23.5 mglKg <MOL 4.2 21 rnglK~

Beryllium, Total, ICP 0.25 <ROL 0.067 0.332 mgIKg 0.28 <ROL 0.065 0.327 mglK 0.38 <ROL 0.095 0.472 mglKg 0.37 <ROL 0.085 0.421 mglK~

Cadmium, Total,lCP <MOL 0.2 0.995 mglKg <MOL 0.2 0.978 rngIK <MOL 0.28 1.42 mglK~ <MOL 0.25 1.26 mgIK~

Chromium, Total, ICP 13.9 0.33 1.66 mglKg 12 0.32 1.63 mglK 21.1 0.47 2.35 mgIK~ 17.8 0.42 2.1 mglKg
Copper, Total,ICP 11.4 0.27 1.33 mglKg 12.9 0.26 1.3 mgIKg 24.9 0.38 1.89 mgIK£ 18.8 0.33 1.68 mgIK~

Iron, Tolal, ICP 18200 G 3.3 16.6 mglKg 19400 G 3.2 16.3 mgIKg 25800 G 4.7 23.5 mglK£ 23100 G 4.2 21 mglKg
Lead, Total, ICP 7.4 <ROL 2 9.95 mglKg 7.8 <ROL 2 9.78 mgIKg 18 2.8 14.2 mglKg 13.8 2.5 12.6 mglKg
Manganese, Total, ICP 234 0.13 0.663 mglKg 255 0.13 0.653 mglKg 429 0.19 0.943 mglKg 451 0.17 0.84 mgIKg
Nickel, Total, ICP 11.8 1.3 6.63 mgIKg 12.7 1.3 6.53 nnglKg 17.6 1.9 9.43 mgIKg 14.2 1.7 8.4 mglKg
Selenium, Total, ICP <MOL 3.3 16.6 mglKg <MOL 3.2 16.3 mglKg <MOL 4.7 23.5 mglKg <MOL 4.2 21 mglKg
Silver, Total, ICP <MOL 0.27 1.33 mglKg <MOL 0.26 1.3 mgIKg <MOL 0.38 1.89 mglKg <MOL 0.33 1.68 mg/Kg
Thallium, Total, ICP <MOL 13 66.3 mglKg <MOL 13 65.3 mglKg <MOL 19 94.3 mglKg <MOL 17 84 mglK(
Zinc, Tdal, ICP 43.4 0.33 1.66 rnglKg 464 0.32 1.63 mglKg 68.3 0.47 2.35 mglKg 60.6 0.42 2.1 mglK(
M-oR EPA 355OBI8082 (7-3.03.002)

Aroclor 1016 <MOL 5.6 11.2 uglKg <MOL 5.7 11.2 ugIKg <MOL 8 15.8 uglKg <MOL 7 13.9 uglKg
Aroclor 1221 <MOL 5.6 11.2 ugIKg <MOL 5.7 11.2 ugIKg <MOL 8 15.8 ugIKg <MOL 7 13.9 ugIKg
Aroclor 1232 <MOL 5.6 11.2 uglKg <MOL 5.7 11.2 ugIKg <MOL 8 15.8 uglKg <MOL 7 13.9 ugIKg
ArocIor 1242 <MOL 5.6 11.2 ugIKg <MOL 5.7 11.2 ugIKg <MOL 8 15.8 uglKg <MOL 7 13.9 ugIKg
ArocIor 1248 1190 5.6 11.2 uglKg 914 5.7 11.2 ugIKg 16.8 8 15.8 uglKg 11 <ROL 7 13.9 uglKg
Aroclor 1254 685 5.6 11.2 ugIKg 416 5.7 11.2 ugIKg 25.4 8 15.8 uglKg 19.5 7 13.9 ugIKg
ArocIor 1260 <MOL 5.6 11.2 ugIKg <MOL 5.7 11.2 ugIKg <MOL 8 15.8 ug/Kg <MOL 7 13.9 uglKg
M-oR EPA 3550BI827OC(7-3.o1.o041

1,2,4-Trichlorobenzene <MOL,G 0.35 0.71 ugIKg <MOL,G 0.35 0.715 ugIKg <MOL,G 0.49 1.01 ugIKg <MOL,G 0.43 0.882 uglKg
l,2-Dichlorobenzene <MOL,G 0.35 0.71 uglKg <MOL,G 0.35 0.715 uglKg <MOL,G 0.49 1.01 ugIKg <MOL,G 0.43 0.882 uglKg
l,2-0iphenylhydrazine <MOL 13 26.8 ugIKg <MOL,G 13 27 uglKg <MOL,G 19 38 ug/Kg <MOL,G 17 33.3 uglKg
l,3-Dichlorobenzene <MOL,G 0.35 0.71 uglKg <MOL,G 0.35 0.715 ugIKg <MOL,G 0.49 1.01 ug/Kg <MOL,G 0.43 0.882 ugIKg
l,4-DicI1I0r0benzene <MDL,G 0.17 0.353 ugIKg <MOl,G 0.18 0.356 ugIKg <MOL,G 0.25 0.501 ugIKg <MOl,G 0.22 0.439 uglKg
2,4,5-Trichlonophend <MOL,G 16 32.1 uglKg <MOL,G 16 32.4 ugIKg <MDL,G 23 45.5 ug/Kg <MOL,G 20 39.9 ugIKg
2,4,6-Trichlorophend <MOl,G 17 34.8 uglKg <MOL,G 18 35.1 ugIKg <MOL,G 25 49.3 uglKg <MOL,G 22 43.3 uglKg
2,4-Dich1oropheno1 <MDl,G 21 42.8 ugIKg <MOl,G 22 43.2 uglKg <MDL,G 30 60.7 uglKg <MOl,G 27 53.2 ugIKg
2,4-0imethylphenol <MDL,G 9.4 18.7 ugIKg <MDl,G 9.4 18.9 uglKg <MOl,G 13 26.6 ug/Kg <MOL,G 12 23.3 uglKg
2,4-Dlnftroto1uene <MOL 4 8.03 ugIKg <MOl,G 4 8.1 uglKg <MDL,G 5.7 11.4 uglKg 4.10l,G 5 9.98 uglKg
2,6-Dlnitroto1uene <MOL 13 26.8 uglKg <MDl,G 13 27 ugIKg <MOl,G 19 38 ugIKg 4.10l,G 17 33.3 uglKg
2-Ghloronaphthalene <MOL 21 42.8 uglKg <MDl,G 22 43.2 ugIKg <MOl,G 30 60.7 ugIKg 4.10L,G 27 53.2 uglKg
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King County Environmental Lab Analytical Report
PROJECT: 423056·160 Locator: NFK503 Locator: NFK503 Locator: NFK504 Locator: NFK504

Norfolkeso Sedirrent Remediation DEscrip: Boeing Storm Drain Channel Descrip: Boeing Stonn Drain Channel Descrip: Upriver Reference Descrip: Upriver Reference

Five-Year Monitorillll Program Sampled: Apr 24, 2001 Sampled: Apr 24, 2001 Sampled: Apr24,2001 Sampled: Apr 24, 2001

Year Two· April 2001 Sampling Event Lib 10: L20703-5 LabfD: L20703-6 Lab 10: L20703-7 Lab ID: L20703-8

Matrix: SALTWTRSED Matrix: SALTWTRSED Matrix: SALTWlRSED Matrix: SALTWTRSED

%Sofids: 74.7 % Sofids: 74.1 % Solids: 52.7 % Solids: 60.1

Parameters Value Qual MOL RDL Units Value Qual MOL RDL Unts Value Qual MDL RDL Units Value Qual MDL RDL Units
- Dry Weigh: Basis - Dry Weight Basis -Dry Weight Basis • Dry Weight Basis

COMBINED LABS

2-GhJorophenoi <MDL,G 11 21.4 ug/Kg <MDL,G 11 21.6 ugIKg <MDL,G 15 30.4 ug/Kg <MDL,G 13 26.6 ugIK~

2-Methytnaphthalene <MDL 19 37.5 ugIKg <MDL,G 19 37.8 ugIKg <MDL,G 27 53.1 uglKg <MDL,G 23 46.6 ugIK~

2-Methylphenol <MDL,G 2S 50.9 ugIKg <MDL,G 26 51.3 ugIKg <MDL,G 36 72.1 uglKg <MDL,G 32 63.2 ugIK~

2-Nltrophenol <MDL,G ~ 40.2 U9'Kg <MDL,G 20 40.5 ugIKg <MDL,G 28 56.9 ugIKg <MDL,G 25 49.9 ugIK~

4-Bromophenyl Phenyl Ether <MOL 12 24.1 ug/Kg <MDL,G 12 24.3 ugIKg <MDL,G 17 34.2 uglKg <MDL,G 15 3J ugIK~

4-GhJorophenyl Phenyl Ether <MOL 17 34.8 ugIKg <MDL,G 18 35.1 ugIKg <MOL,G 25 49.3 uglKg <MOL,G 22 43.3 ug/K~

4-Methyfphenol <MDL,G 21 42.8 ugIKg <MOL,G 22 43.2 uglKg <MDL,G 30 60.7 uglKg <MDL,G 27 53.2 ugIK~

Acenaphthene <MOL 9.4 18.7 ug/Kg <MDL,G 9.4 18.9 ugIKg <MDL,G 13 26.6 uglKg <MDL,G 12 23.3 ugIK~

Acenaphthylene <MOL ~ 40.2 ug/Kg <MOL,G 20 40.5 uglKg <MDL,G 28 56.9 uglKg <MDL,G 25 49.9 uglKg

Aniline <MOL,X 2S 50.9 ug/Kg <MOL,G,X 26 51.3 ugIKg <MDL,G,X 36 72.1 uglKg <MDL,G,X 32 63.2 uglKg

Anthracene <MDL 5.4 10.7 ugIKg <MDL,G 5.4 10.8 uglKg <MDL,G 7.6 15.2 uglKg <MDL,G 6.7 13.3 uglKg

Benzoja)anthracena 8.14 2.7 5.35 ug/Kg 3 <RDL,G 2.7 5.4 ugIKg 24.9 G 3.8 7.59 uglKg 18 G 3.3 6.65 uglK~

Benzo(a)pyrene <MOL,E 4 8.03 ug/Kg <MOL,G,E 4 8.1 ugIKg <MDL,G£ 5.7 11.4 ug/Kg <MOL,G,E 5 9.98 ugIKg

Benzo(b)fluoranthene 10.6 E 4 8.03 ugIKg <MDL,G,E 4 8.1 ugIKg 21.1 G,E 5.7 11.4 uglKg 16 G,E 5 9.98 uglKg

Benzo(g,h,i)perylere <MOL,G 11 21.4 ug/Kg <MDL,G 11 21.6 ugIKg <MDL,G 15 30.4 ugIKg <MDL,G 13 26.5 uglKg

Benzo(k)fluoranthene 5.8 <RDL 4 8.03 ugIKg <MDL,G 4 8.1 ugIKg 12.5 G 5.7 11.4 ugIKg 8.5 <RDL,G 5 9.98 uglKg

Benzoic Acid 80.9 G 8 16.1 ug/Kg 67.6 G 8.1 16.2 ugIKg 268 G 11 22.8 ugIKg 168 G 10 20 ug/Kg

Benzyl Alcohol <MOL 8 16.1 ugIKg <MDL,G 8.1 16.2 uglKg <MDL,G 11 22.8 ugIKg <MDL,G 10 20 uglKg

Benzyl Butyl Phthalate <MOL 8 16.1 ug/Kg <MDL,G 8.1 16.2 ugIKg 34.9 G 11 22.8 ugIKg 28 G 10 20 ugIKg

Bis(2-chloroetho~)Methane <MOL 23 45.5 ugIKg <MDL,G 23 45.9 ugIKg <MDL,G 32 64.5 ugIKg <MDL,G 28 56.5 uglKg

Bis(2-Chloroethyl)Ether <MDL,G 20 40.2 ug/Kg <MDL,G 20 40.5 ugIKg <MDL,G 28 56.9 uglKg <MDL,G 25 49.9 uglKg

Bis(2-chloroisopropyl)Ether <MOL 20 40.2 ugIKg <MDL,G 20 40.5 ugIKg <MDL,G 28 56.9 ugIKg <MDL,G 25 49.9 ugIKg

Bis(2-Ethylhexyl)Phthalate 51 B,L 9 18.7 ugIKg 42.4 G,B,L 9 18.9 uglKg 389 G,B,L 13 26.6 ugIKg 331 G,B,L 11 23.3 uglKg

Caffeine <MDL,L 8 16.1 uglKg <MOL,G,L 8.1 16.2 ugIKg <MDL,G,L 11 22.8 ugIKg <MOL,G,L 10 20 uglKg

Carbazole <MOL 9.4 18.7 ug/Kg <MDl,G 9.4 18.9 ugIKg <MDL,G 13 26.6 ugIKg <MDL,G 12 23.3 uglKg

Chrysene 7.9 <RDL,E 5A 10.7 ug/Kg <MDL,G,E 5.4 10.8 ugIKg 17.2 G,E 7.6 15.2 uglKg 8.2 <RDL,G,E 6.7 13.3 ugIKg

Coprostanol <MOL 19 37.5 ugIKg <MDL,G 19 37.8 ugIKg <MDL,G 27 53.1 uglKg <MDL,G 23 46.5 ugIKg

Oibenzo(a,h)anthracene <MOL 9.4 18.7 ug/Kg <MDL,G 9.4 18.9 ugIKg <MDL,G 13 26.6 uglKg <MDL,G 12 23.3 ugIKg

Dibenzofuran <MOL 19 37.5 uglKg <MDL,G 19 37.8 ugIKg <MDL,G 27 53.1 ugIKg <MDL,G 23 46.5 ugIKg

Oielh~ Phthalate <MOL 8 16,1 ugIKg <MDL,G 8.1 16.2 ugIKg <MDL,G 11 22.8 ugIKg <MDL,G 10 20 ugIKg

Dimethyl Phthalate <MOL 15 29.5 ug/Kg <MDL,G 15 29.7 uglKg <MDL,G 21 41.7 ugIKg <MDL,G 18 36.5 ugIKg

Oi-N-Butyl Phthalate 31.6 B 6.7 13.4 ug/Kg 23.9 G,B 6.7 13.5 ugIKg 56.2 G,B 9.5 19 uglKg 39.3 G,B 8.3 16.5 ug/Kg

Di-N-octyI Phthalate <MOL 11 21.4 ugIKg <MDl,G 11 21.6 ugIKg <MDL,G 15 30.4 uglKg <MDL,G 13 26.6 ug/Kg

Fluoranthene 24.5 L,E 11 21.4 ug/Kg <MDL,G,L,E 11 21.6 uglKg 50.3 G,L,E 15 30.4 ugIKg 27.5 G,L,E 13 26.6 ugIKg

Fluorene <MOL 17 34.8 ugIKg <MDL,G 18 35.1 ugIKg <MDL,G 25 49.3 ugIKg <MDL,G 22 43.3 ugIKg

Hexadllorobenzene <MOL 0.88 1.78 ug/Kg <MDL,G 0.89 1.79 ugIKg <MDL,G 1.3 2.52 ugIKg <MDL,G 1,1 2.21 uglKg

Hexachlorobutadiene <MDL,G 1 2.01 ug/Kg <MDL,G 1 2.02 uglKg <MDL,G 1.4 2.85 ugIKg <MDL,G 1.2 2.5 ugIK9i
Hexachloroethane <MDL,G 20 40.2 ugIKg <MDL,G 20 40.5 ugIKg <MDL,G 28 56.9 ugIKg <MDL,G 25 49.9 ugIKgj
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King County Environmental Lab Analytical Report
PROJECT: 423056-100 Locator: NFK503 ocator: NFK503 ocator: NFK504 Locator: NFK504

Norfolk CSD Sediment Remediation De~: Boeing Storm Drain Channel Descrip: Boeing Storm Drain Channel Descrip: Upriver Reference Descrip: Upriver Reference

Five-Year Monitoring Program Sampl3d: Apr 24, 2001 Sampled: Apr 24, 2001 Sampled: Apr 24, 2001 Sampled: Apr24,2001

Year Two· April 2001 Sampling Event Lab 10: L20703-5 Lab 10: L20703-6 Lab 10: L20703·7 Lab 10: L20703-8

Matrix SALTWTRSED Matrix: SALTWTRSED Matrix: SALTWTRSED Ma:rix: SAlTWTRSEO

%Soli:ls: 74.7 % Solids: 74.1 %Solids: 52.7 % Solids: 60.:

Parameters Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL ROL Units Value Qual MOL RDL Units
• DIy Weight Bass . Dry Weight Bas;s • DIy Weight Basis • Dry Weight Basis

COMBINEI> LABS

Indeno(l.2,3-Cd)Pyrene <MOL 12 24.1 uglKg <MDL,G 12 24.3 uglKg <MDL,G 17 34.2 uglKg <NDL.G 15 30 tg/Kg

lsophorone <MOL 25 50.9 uglKg <MDL,G 26 51.3 ugIKg <MDL,G 36 72.1 uglKg <NDL,G 32 63.2 uglKg

Naphthalene <MDL,G 19 37.5 uglKg <MDL,G 19 37.8 ugIKg <MDL,G 27 53.1 ugIKg <NDL,G 23 46.6 uglKg

Nitrobeoze'le <MOL 21 42.8 ugIKg <MDL,G 22 43.2 ugIKg <MDL,G 30 60.7 ugIKg <NDL,G 27 53.2 ugIKg
N-Nltrosodimethylamine <MDL,G 27 53.5 ugJKg <MDL,G 27 54 uglKg <MDL,G 38 75.9 ugIKg <NDL,G 33 66.6 ugIKg
N-Nitrosodi-N-Propylamine <MOL 12 24.1 uglKg <MDL,G 12 24.3 ugIKg <MDL,G 17 34.2 ugIKg <NDL,G 15 30 tg/Kg

N-Nltrosodphe~amine <MOL 27 53.5 uglKg <MDL,G 27 54 uglKg <MDL,G 38 75.9 uglKg <NDL,G 33 66.6 uglKg

Pentachlorophenol <MDL,G 6.7 13.4 ugJKg <MDL,G 6.7 13.5 uglKg <MDL,G 9.5 19 ugIKg <NDL,G 8.3 16.6 lJ;JIKg

Phenanthrene 8.4 <ROL,E 5.4 10.7 uglKg <MDL,G,E 5.4 10.8 ugIKg 15.6 G,E 7.6 15.2 uglKg 10 <RDL,G,E 6.7 13.3 lJ;JIKg

Phenol <MDL,G 12 24.1 uglKg <MDL,G 12 24.3 ugIKg <MDL,G 17 34.2 uglKg <NDL,G 15 30 lJ;JIKg

Pyrena 5.9 <RDL,E 5.4 10.7 uglKg <MDL,G,E 5.4 10.8 uglKg <MDL,G,E 7.6 15.2 uglKg <MDL,G,E 6.7 13.3 uglKg

• Not converted to dry weight basis for
this parameter

121301 • 5 year moritortng 0401 comp report Data Managomenland Analysis section Comprehensive Report.l0136 Page 10 of 10
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INTRODUCTION

This quality assurance (QA) narrative is intended to document the QA review conducted on the
chemistry analyses performed for the Norfolk eso Sediment Remediation Study. The QA
narrative is organized into the five sections listed below.

• General Comments
• Sample Collection
• Conventional Analyses
• Metal Chemistry
• Organic Chemistry

An overview of the approach used for the QA review is detailed in the General Comments section.
Additional information specific to each analysis is included in the appropriate analytical section.

This QA review and narrative (specifically defined as QA1) have been conducted in accordance
with gUidelines established through the Puget Sound Dredged Disposal Analysis (PSDDA)
program and the Sediment Management Standards <WAC 173-204-610). Other approaches
incorporated in the QA review have been established through collaboration between the King
County Environmental laboratory (KC Laboratory) and the Washington State Department of
Ecology (Ecology) Sediment Management Unit.



GENERAL COMMENTS

Scope of Samples Submitted
This QA review is associated with estuarine sediment samples collected in April 24, 2001 as part
of the Norfolk CSO Sediment Remediation Study.

Except where noted in the subcontracting sections of this QA review, all analyses have been
conducted by the King County Environmental laboratory (KCEl). Sediment analytical data are
reported with associated data Qualifiers and have undergoneQA1 review. as summarized in this
narrative report.

Completeness
Completeness has been evaluated for this data submission and QA review by considering the
following criteria:

• Comparing reported data to the planned project analyses summarized in Table 1.
• Compliance with storage conditions and holding times.
• Frequency of analysis of the complete set of quality control (QC) samples outlined in Table 2.

Subcontracted Analyses
Analyses that have been subcontracted and the issues associated with these subcontracted
analyses are noted in this narrative.

Methods
Analytical methods are noted in the applicable analytical sections of this QA review.

Target Lists
The reported target lists have been compared to the target analytes listed in Table 1 - Marine
Sediment Quality Standards Chemical Criteria and Table 3 - Puget Sound Marine Sediment
Cleanup Screening Levels Chemical Criteria contained in Chapter 173-204 WAC.

Detection Limits
The KC laboratory distinguishes between the reporting detection limit (RDl) and the method
detection limit (MOL).

• The Rol is defined as the minimum concentration of a chemical constituent that can be
reliably quantified.

• The MOL is defined as the minimum concentration of a chemical constituent that can be
detected.

Some subcontracted laboratory data are available with an MOL only I in accordance with the
subcontracting laboratory policies. All analytical parameters are reported with detection limit(s).
For some methods the detection limits reported may vary from sample to sample depending on
the amount of sample analyzed and any additional dilutions required.

Storage Conditions and Holding Times
Storage conditions and holding times have been evaluated using guidelines established during
the Third Annual PSoDA Review Meeting. The approach used to evaluate Total Organic Carbon
for holding time has been established between the KC Laboratory and Ecology during previous
QA1 review efforts. Extraction and analysis holding times for each method are summarized in
each analytical section.

2



Method Blanks
Method blank results have been used to evaluate the possible laboratory oontamination of
samples. Method blank results have been reviewed for the presence of analytes detected at or
greater than the MOL.

Standard Reference Materials
Standard reference material (SRM) recoveries have been used to evaluate possible low or high
analytical bias on a batch-specific basis. SRM analysis is included with metals and selected
organic and conventional parameters (see Table 2). SRMs are purcnaSed from the National
Institute of Standards and Technology (NIST) or National Research Council of Canada (NRCC)
and have certified analyte values. Lab Control Samples (or spiked blanks) may also be analyzed
by the analytical laboratory as part of overall quality control but the results are not used to qualify
the sample data. .

Matrix Spikes
Matrix spike recoveries have been used to evaluate possible low or high analytical bias on a
matrix and batch-specific basis. Matrix spikes are analyzed with metals, organics and selected
conventionals parameters (see Table 2).

Laboratory Replicate Samples
Replicate analysis (laboratory duplicates or triplicates) is used as an indicator of method precision
and is used to qualify data on an analyte and batch-specific basis. Not all replicate data are used,
however. as an indicator for data qualification. Only sets of replicate results which include at least
one result greater than the ROL are considered for data qualification. These guidelines have
been used to account for the fact that precision obtained near the detection limit is not
representative of precision obtained throughout the entire analytical range.

Surrogates
Surrogate recoveries have been used to evaluate possible low or high analytical bias on a
sample-specific basis. Surrogates are only analyzed for organic parameters.

Data Qualifiers
The data qualification system used for this data submission is presented in Table 3. These data
qualifiers address situations that require qualification and generally conform to QA1 guidance.
Changes made to SRM data qualification have been discussed with and approved by the
Sediment Management Unit of Ecology. The qualifiers shown in Table 3 are also used for the
Sedqual electronic data format (except for <MOL and <RDL).

Units and Significant Figure5
Data have been reported in accordance with laboratory policy at the time of data generation. Data
generally have been reported to three significant figures if above the ROL and two significant
figures if equal to or below the RDL
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SAMPLE COLLECTION

This section describes sampling activities associated with the collection of 8 composite sediment
samples on April 24, 2001. All sampling activities: were conducted following guidance suggested
in the Puget Sound Estuarine Protocols (PSEP, 1996 and 1998).

Sal11pllngl.._~cations and S'tation Positioning
Sampling locations (stations) were selected and the prescribed coordinates determined prior to
field activities. Stations were selected to match the historical sampling locations for this on-going
monitoring project. The prescribed station coordinates are presented in the following table. Also
presented in the table are the actual coordinates recorded during sampling activities. All station
coordinates are recorded in state plane coordinate system NorthAmerican Datum 1983 (NAD83).

Prescribed Field Prescribed Field
Lab 10# Station Name Northing Northing Easting Easting
L20703-1, -2 NFK501 190170 190154 1278584 1278590

190146 1278581
190159 1278577

L20703-3, -4 NFK502 190159 190154 1278514 1278509
190157 1278513
190157 1278514

L20703-5, -6 NFK503 190195 190175 1278544 1278555
190181 1278547
190176 1278545

L20703-7, -8 NFK504 190080 190072 1278625 1278628
190077 1278624
190077 1278622

Sediment grab samples were collected from the King County research vessel Chinook, which is
equipped with a differential global positioning system (DGPS). Field coordinates were recorded
using DGPS for each acceptable deployment of the grab sampler as it contacted the sediment.
Coordinates for each grab sampler deployment are included in the previous table.

The average coordinates for the sampler deployments are within 6 meters (19 feet) of the
prescribed coordinates. Sampling at Stations NFK501 and NFK503 were slightly offset to the
north due to low water levels.

Sample Description Table

Lab Sample # Locator Sample Sediment Depth used for Sample Usage
Collection Composite (from surface)

L20703-1 NFK501 Surface Grabs 2cm Chemistry
L20703-2 NFK501 Surface GrabS 10cm Chemistry

L20703-3 NFK502 Surface Grabs 2cm Chemistry

L20703-4 NFK502 Surface Grabs 10cm Chemistry

L20703-5 NFK503 Surface Grabs 2cm Chemistry

L20703-6 NFK503 Surface Grabs 10cm Chemistry

L20703-7 NFK504 Surface Grabs 2cm Chemistry
L20703-8 NFK504 Surface Grabs 10cm Chemistry
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Sample Collection and Handling
Eight composite samples in total were collected April 24, 2001 from the Norfolk Sediment Cap
Monitoring Project site using a stainless steel, modified, 0.1 m2 dual Van Veen grab sampler
deployed from the Chinook via hydrowire. For each deployment. samples were collected from
both the top 2 cm and top 10 cm of sediment, each from separate Van Veen samplers. Water
depth at the four stations ranged between 1 to 2 meters (not corrected for tide). The depth of the
grab deployments from the sediment surface ranged from 11 to 16 cm.

Samples were comprised of sediment aliquots collected from three individual grabs at each
station with approximately an equal amount of material collected from each grab. The top 2cm
samples were collected using a 200 cm2 "cookie cutter" and stainless steel spatula. The 10cm
samples were collected using a stainless steel spoon. Both 2cm and 10cm aliquots were taken
from each Van Veen cast by sampling each fraction (2cm or 10cm) from a different side of the
Van Veen sampler. Each of the aliquots were placed into a separate stainless-steel bowl.
covered with foil between grab deployments. After collecting aliquots from three grabs, the
sediment sample was thoroughly homogenized and sample aliquots split out into pre-labeled
containers. Sample containers were supplied by the King County Environmental Laboratory and
were pre-cleaned according to analytical speCifications.

Individual sets of sample compositing equipment were dedicated to each station precluding the
need for decontamination of the field gear. The Van Veen grab sampler was deoontaminated
between stations by scrubbing with a brush and ambient water followed by a thorough in situ
rinsing.

Samples were stored in ice-filled coolers from the time of collection until delivery to the King
County Environmental Laboratory. Samples were delivered under chain-of-custody and were
maintained as such throughout the analytical process. Samples were stored frozen (-18°C) by
the laboratory until analysis with the exception of samples for particle size distribution (PSD)
analysis. PSD samples were stored refrigerated at approximately 4°C. A more complete
description of sample handling and storage can be found in each analytical chemistry section of
this narrative.
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CONVENTIONAL ANALYSES

Completeness
Conventional data are reported for all samples and parameters summarized in Table 1. These
samples were analyzed in association with the complete set of QC samples outlined in Table 2.

Subcontracted Analyses
Analysis for PSD was subcontracted to Rosa Environmental and Geotechnical Laboratory in
Seattle, Washington.

Methods
PSD analysis was performed in accordance with ASTM and Puget Sound Protocols
methodologies (Recommended Protocols for Measuring Conventional Sediment Variables in
Puget Sound - page 9 - PSEP, 1986). TOC analysis'was performed in accordance with SM5310
B. Total solids analysis were performed in accordance with SM2540-B.

Detection Limits, Units and Significant Figures
For analyses performed at the KC Laboratory, data are reported in accordance with laboratory
policy at the time the data were generated. Data are reported to three significant figures for
results greater than the RDL and two significant figures for results equal to or less than the RDL.
For results reported with less than two or three significant figures, significant zeroes are implied.
This may not apply to subcontracted data.

Storage Conditions and Holding Times
Sample storage conditions and holding times have been evaluated using guidelines established
during the Third Annual PSDDA Review Meeting. The dates and holding time criteria for the
actual storage conditions used for conventional analyses are listed in the table below.

*PreparatIon Date

Parameter Lab 10# Date Date Date Sample Holding Extract Holding
Collected Extracted Analyzed Time Time

Particle Size L20703- 24-Apr-01 25-Apr-Q1 25-Apr-Q1 6 Months at 4°C NA
Distribution 1,2,3,4,5,6,7,8
Total Solids L20703- 24-Apr-01 NA 7-May-01 6 months at -18°C NA

1,2,3,4,5,6,7,8

Total Organic L20703- 24-Apr-01 7-May-01* 25-May-01 6 months at ·18°C 6 months at ·18°C
Carbon 1,2,3,4.5,6,7,8.

Sample storage conditions and holding times were met for all samples in this data submission.

Method Blanks
Method blanks were analyZed in connection with solids and total organic carbon analyses. All
method blanks results were less than the MDL.

Standard Reference Materials
An SRM (BUffalO River sediment) was analyzed In connection Wltn TOG analYSiS. Tne percent
recovery for the SRM analysis was within the 80 to 120% QC limits.

Matrix Spikes
The selected analytical methods run on these samples do not require matrix spikes.
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Laboratory Replicate Samples
Laboratory triplicate samples were analyzed for all conventional parameters. The percent relative
standard deviations (%RSD) for all triplicate analyses were less than or equal to the 20% QC limit
with the exception of PSD.

rne %RSD for the gravel portion of the PSD measurement is greater than 20%. These
categories represent less than 10% of the total particle distribution of the sample. Higher
variability is expected for categories that represent 10% of less of the total mass. The results
have been f1l:lgged with an "E" qualifier.
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METALS CHEMISTRY

Completeness
Metal chemistry data are reported for all samples and parameters summarized in Table 1. These
samples were analyzed for mercury and other metals in association with the complete set of QC
samples outlined in Table 2.

Subcontracted Analyses
There were no subcontracted metals analyses for these samples.

Methods
Mercury analysis was performed in accordance with EPA Method 7471. Analysis for other metals
was performed in accordance with EPA Methods 3050/6010.

Target List
The reported target list includes all metals specified in Table 1.

Detection Limits, Units and Significant Figures
For analyses performed at the KC Laboratory, data are reported in accordance with laboratory
policy at the time the data were generated. Data are reported to three significant figures for
results greater than the ROL and two significant figures for results equal to or less than the ROL.
For results reported with less than two or three significant figures. significant zeroes are implied.
This may not apply to 5ubcontracted data.

Storage Conditions and Holding Times
Sample storage conditions and holding times have been evaluated using guidelines established
during the Third Annual PSOOA Review Meeting. The dates and holding time criteria for the
actual storage conditions used for metals analyses are listed in the table below.

Parameter Lab 10# Date Date Date Sample Holding Dlgestate/Extract
Collected Digntedl Analyzed Time Holding Time

Extracted
Total Metals L20703-1 4/24/01 5/15/01 5/21/01, 2 Years at -18°C 6 months

to-8 6/6/01
Total Mercury L20703-1 4/24/01 5/14/01 5/15/01 28 days at-18°C NA

to-8

Sample storage conditions and holding times were met for all samples in this data submission.

Method Blanks
All metals method blanks results were less than the MOL

Standard Reference Materials
The SRM analyzed in association with samples included in this data submission is Buffalo River
Sediment. This SRM is not certified for Silver, Aluminum, Beryllium, Iron or Thallium. An SRM
recovery less than the QC limit of 80% for ICP metals has not been used to qualify data because
the digestion technique used for ICP analysis is different from the technique used during analysis
to determine the SRM values. Only SRM recoveries greater than 120% will be used to qualify
ICP data.

All totallCP metals SRM recoveries were less than the QC limit of 120%. All total mercury SRM
recoveries were within the QC limits of 80.120%.
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Matrix Spikes
The reported matrix spike recovery of 401% for aluminum is greater than the 125% upper QC
limit Aluminum results for all samples in this data submission have been qualified with the L flag.
The reported matrix spike recovery of 65% for iron is less than the 75% lower QC limit. Iron
results for all samples in this data submission have been qualified with the G flag. For the matrix
spike, the background concentrations were significantly higher than the spike levels. Variability in
the background levels may be responsible for the unacceptable recoveries rather than a true bias.

Laboratory Replicate Samples
The relative percent differences (RPDs) for laboratory duplicate results for all metals were less
than or equal to the QC limit of 20%.
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ORGANIC CHEMISTRY

Completeness
Organics data are reported for all samples and parameters summarized in Table 1. These
samples were analyzed in association with the complete set of QC samples outlined in Table 2.

Methods
BNA analysis was performed in accordance with EPA method 8270. PCB analysis was performed
in accordance with EPA methods 8082.

Target List
The reported BNA target list includes aU compounds specified in Table 1 - Marine Sediment
Quality Standards Chemical Criteria and Table 3 - Puget Sound Marine Sediment Cleanup
Screening Levels Chemical Criteria contained in Chapter 173-204 WAC with the exception of
benzoO)f1uoranthene. The KC Laboratory has verified that analytical conditions are sufficient to
calculate a total benzofluoranthene result using the reported band k isomers.

Reported PCB data include Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260.

Detection Limits, Units and Significant Figures
For analyses performed at the KC Laboratory, data are reported in accordance with laboratory
policy at the time the data were generated. Data are reported to three significant figures for
results greater man the RDl and two Significant figures fOr reSUlts equal to or less than the RDL.
For results reported with less than two or three significant figures, significant zeroes are implied.

Storage Conditions and Holding Times
Sample storage conditions and holding times have been evaluated using guidelines established
during the Third Annual PSOOA Review Meeting. The dates and holding time criteria for the
actual storage conditions used for conventional analyses are listed in the table below.

Parameter Lab 10# Date Date Date Sample Holding Extract Holding
Collected Extracted AnalyZed Time Time

BNAs L20703- 4124/2001 5/10/01 6/5101- 1 year at-18°C 40 days at 4°C
1 to-8 617101

PCBs L20703- 4124/2001 5/9/01 617101 1 year at -18°C 40 days at 4°C
1 to-8

Sample storage conditions and holding times were met for all samples in this data submission.

Method Blanks

1. BNAs
The method blank analyzed with BNAs for L20703 had results above the MOL for BIs(2
Ethylhexyl) Phthalate and Oi-N-butyl Phthalate. Sample results for Bis(2-Ethylhexyl) Phthalate
and Oi-N- Butyl Phthalate for that batch (L20703) have been qualified with the B flag. All Bls(2
Ethylhexyl) Phthalate and Oi-N-Butyl Phthalate results for these samples must be treated as
estimated values.

All other method blank results (PCBs) were less than the MOL.
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Surrogate Recoveries

1. BNA
BNA sample data are qualified when the average surrogate recovery for either or both the acid
and base/neutral fractions are outside the 50 to 150% QC limits. The following table summarizes
the average surrogate recoveries that are outside the QC limits and the appropriate flag. Only
those average surrogate values that are outside the acceptance limit have been posted in the
table. The first three samples in the list are the MS, MSD and SRM. Sample L20703-1 had no
average surrogate value failures.

Lab roo Average Acid Flag Applied to Average BIN Flag Applied to BIN
Surrogate Acid Surrogate Recovery Compounds
Recovery Compounds

L20703-2 43.5 G
L20703-3 49.25 G
L20703-5 44.5 G
l20703-6 28 G 44.5 G
L20703-7 33.5 G 46.5 G
L20703-8 33.25 G 47.5 G

2. PCB
PCB sample data are qualified when both surrogate recoveries are outside QC limits. At least
one PCB surrogate recovery was within the 50 to 150% QC limits for all samples in this data
submission.

Standard Reference Materials

1. BNA
The sediment SRM analyzed in association with the reported BNA results is SRM 19448, certified
by the National Institute of Standards and Technology (NIST). Only a partial list of BNA
parameters have certified values In SRM 1944a and therefore only those are used to qualify the
data. Results for this partial list of compounds for the one batch of samples have been qualified
based on the SRM recoveries outside the 80 to 120% QC limits. The recoveries and flags are
summarized in the following table.

L20703-1 to 8
Compound % Recovery Flag

Naphthalene 13 G
Phenanthrene 84
Anthracene 83
Fluoranthene 111
Pyrene 89
Benzo(a)anthracene 99 --- -

Chrysene 109
Benzo(b)f1uoranthene 100
Benzo(k)f1uoranthene 99
Benzo(a)pyrene 109
Indeno(1,2,3-c,d)pyrene 81
Dibenzo(a,h)anthracene 110
Benzo(g,h,i)perylene 66 G
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2. PCB
The sediment SRM analyzed in association with the reported PCB results is HS-2, certified by the
National Research Council of Canada. SRM HS-2 has a certified value for Aroclor 1254. The
recovery of the certified parameters must be within 80 to 120% or the appropriate data are
flagged. The SRM results for the batch of analyses is summarized below:

L20703-1 to 8
Compound % Recovery I. Flag
Aroolor 1254 100 I

Matrix Spikes

1. BNA
The matrix spike recoveries for each BNA compound must be within the 50 to 150% QC limits. If
not, all results for those particular compounds within the batch of samples must be flagged as
follows. A G flag is applied if the recovery is between 10 and 50%, an X flag is applied if less
than 10% recovery and an L flag is applied if greater than 150% recovery. The following table
summarizes the matrix spike recoveries for specific compounds that are outside the QC limits and
the appropriate flag.

L20703-1 to 8
Compound % Recovery Flag
N-Nitrodimethylamine 32 G
Phenol 27.2 G
Bis(2-Chloroethyl)Ether 26 G
2-Chloroohenol 28.3 G
1 3-Dichlorobenzene 23.6 G
1 4-Dichlorobenzene 23 G
1,2-Dichlorobenzene 24.3 G
Hexachloroethane 28 G
1,2 4-Trichlorobenzene 29.7 G
Naphthalene 32.3 G
Hexachlorobutadiene 29.9 G
Fluoranthene 165 l
Bis(2-Ethvlhexyl)Phthalate 161 l
Aniline 0 X
Caffeine 155 l

2. PCB
The matrix spike recoveries for PCB compounds must be within the 50 to 150% QC limits. A G
flag is applied if the recovery is between 10 and 50%, an X flag is applied if less than 10%
recovery and an L flag is applied if greater than 150% recovery. Aroclor 1260 and 1016 only are
used as the spiking compounds for PCB analysis.

All PCB matrix spike recoveries are within the QC limits.

Laboratory Replicate Samples
Lab Replicate (duplicate) samples for Organics have a target acceptance limit 100% for the
Relative Percent Difference (RPD). All duplicate analyses showed acceptable RPD values
except for the following:

1. BNAs
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The RPDs for Phenanthrene, Fluoranthrene, Pyrene, Chrysene, Benzo(b)Fluoranthrene, and
Benzo(a)pyrene for the duplicate analysis of Sample L20703-6 were 200%. These
parameters were detected just above the RDL in the lab duplicate but not in the original
sample. resulting in an RPD of 200%. All results for these parameters have been flagged
with an "En for Samples L20703-1 through -8.

2. PCBs
No RPD limits were exceeded for the compounds reported.
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TABLE 1
SEDIMENT SAMPLE INVENTORY

sample Locator' Description PSD Solids TOC Metals-'- BNA2 PCB Comments
(see SAP)

L20703-1 NFK50IlNorfolk eso X X X X X X
channel, o-Zinches

L20703-2 NFK501lNorfolk eso X X X X X X
channel, 0-10 inches

L20703-3 NFK502lDeita ofeso X X X X X X
channel, 0-2 inches

L20703-4 NFK502lDeita ofeso X X X X X X
channel, (lo-to inches

L20703-S NFK503/Boeing SD X X X X X X
channel, (]-2 inches

L20703-6 NFK503/Boeing SD X X X X X X
channel, (]-IO inches

L20703-7 NFK504/Upriver of X X X X X X
eso, 0-2 inches

L20703-8 NFK504/Upriver of X X X X X X
eso, 0-10 inches

1 Metals = Hg, AI, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, Ti, Zn, Fe
2 BNA = includes Chlorobenzenes



TABLE 2
QC SAMPLE FREQUENCY FOR SEDIMENT CHEIIIICAL AND PHYSICAL PARAMETERS

Parameter Method Blank DUDlicate TriDlicate Matrix Spike SRM Surrogates
PSD No 10% of samples 10% of samples No No No

Total Solids 1 per QC batch 5% minimum, 1 5% minimum, 1 No No No
peraC batch peraC batch

TOe 1 per QC batch 5% minimum, 1 5% minimum, 1 No 1 per ac batch No
peraC batch peraC batch

Metals 1 per QC batch 5% minimum, 1 No 5% minimum, 1 1 per ac batch No
peraC batch peraC batch

BNA{w/ 1 per QC batch 5% minimum, 1 No 5% minimum, 1 1 per QC batch Yes
Chlorobenzenes) peraC batch peraC batch

PCB 1 per QC batch 5% minimum, 1 No 5% minimum, 1 1 per QC batch Yes
peraC batch peraC batch



TABLE 3 - SUMMARY OF SEDIMENT DATA QUALIFIERS

OrganicQC Metal QC Limits Conventional QC
Condition to Qualify Flag Limits Limits Comment
very low matrix spike X <10% <10% < 10%
recovery
low matrix spike recovery G <50% <75% <75%*

hIgh matrix spike recovery L > 150% >125% >125%*

low standard reference G <80% NA <80%
material recovery
high standard reference L >120% >120% >120010
material recovery
high duplicate relative E >100% >20% NA for organics and
percent difference metals
high triplicate relative E NA NA >20% for conventionals
standard deviation
less than the reporting <RDL NA NA NA
detection limit ••
less than the method <MOL NA NA NA
detection limit ••
contamination reported in B >MDL >MDL >MDL
blank
biased data based on very X all fraction NA NA average surrogate
low surrogate recoveries surrogates <IOOAl recovery for BNA
biased data based on low G all fraction NA NA average surrogate
surrogate recoveries surrogates <SOOAl recovery for BNA
biased data based on high L all fraction NA NA average surrogate
surroll;ate recoveries surrogates >150% recoveIY for BNA
rejected - unusable for all R NA NA NA
purposes
a sample handling criteria H NA NA NA container, hold time,
haa not been met prc;sc;rvlltion

65% to 135% for Total Sulfides.
** For Sedqual files, <MOL uses a "U" flag, <RDL is not flagged.



CONVENTIONAL ANALYSES QC DATA
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CONVENTIONAL ANALYSES QC DATA
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METRO Environmental Laboratory

WORK GROUP REPORT (wk02)

Jun 15 2001, 08:48 am

Work Group: WG55212 (norfolk TOC sed.) for Department: 3 - Conventionals

Created: 08-MAY-Ol Due: Operator: gmw

08 -JIDl-01
08-JUN-01
08-JUN-01
08-JUN-01
08-JUN-01
08-JUN-01
08-JUN-01
08-JUN-01

Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study

3-Grab Composite, 0 - 2 em
3-Grab Composite, 0 - 10 em
3-Grab Composite, 0 - 2 em
3-Grab Composite, 0 - 10 em
3-Grab Composite, 0 - 2 em
3-Grab Composite, 0 - 10 em
3-Grab Composite, 0 - 2 em

."' ..". 3-Grab COmposite, 0 - 10 em
HICONC
120703-1
WG55212-3 L20703-1

423056-160
~.ll77'::::,<:/" 423056-160

423056-160
423056-160

::l,:::?::::"":\ 423056-160
423056-160
423056-160
423056-160
~

SRM
LD
LT

Page 1



KING COUllTY METRO ENVIRONMBNTAL LABORATORY
Lab QC Report - 06/15/01 08:50

Run IO: R66822 Workgrol:p: WG55212 (norfolk TOC sed.)

Page 1



METRO Environmental Laboratory

WORK GROUP REPORT (wk02)

Jun 15 2001, 08:49 am

Work Group: WG55211 (norfolk TOTS) for Department: 3 - Conventionals

3-Grab Composite, 0 - 2 em
3-Grab Composite, 0 - 10 em
3-Grab Composite, 0 - 2 em
3-Grab Composite, 0 - 10 em
3-Grab Composite, 0 - 2 ern
3-Grab Composite, 0 - 10 em
3-Grab Composite, 0 - 2 ern
3-Grab Composite, 0 - 10 ern
L20703-2
WG55211-2 L20703-2

423056-160
423056-160
423056-160
423056-160
423056-160
423056-160
423056-160
423056-160

Zo::::'rZ:::2f::7::::i: MB
ill
LT

Created: 08-MAY-01

Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup StUdy

Due: Operator: gmw

OB-JON-01
08-JON-0~

OB-JON-O~

OB-JON-01
OB-JON-01
OB-JON-O~

08-JON-0~

OB-JON-01

Page 1



KING COtlIlTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report - 06/15/01 08:51

Run ID: R66H4 workgroup: 0055211 (norfolk TOTS)

Page 1



METRO Environmental Laboratory

WORK GROUP REPORT (wk02)

Jun 15 2001, 08:49 am

work Group: WG55197 (Norfolk PSD (ROSA) for Department: - Conventionals

Created: 07-MAY-Ol

423056-160 Norfolk Cleanup Study
423056-160 Norfolk Cleanup Study
423056-160 Norfolk Cleanup Study
423056-160 Norfolk Cleanup Study
423056-160 Norfolk Cleanup Study
423056-160 Norfolk Cleanup Study
423056-160 Norfolk Cleanup Study
423056-160 Norfolk Cleanup Study

3-Grab Composite, 0 - 2 ern
3-Grab Composite. 0 - 10 em
3 GrQb Compooite, 0 - ~ om
3-Grab Composite, 0 - 10 em
3-Grab Composite, 0 - 2 em
3-Grab Composite. 0 - 10 em
3-Grab Composite, 0 - 2 em
~-~raD ~ornposl~e, u - ~o em

t·0 /.1""x~,;, ...J.,,, l2t>7"'3·Z

rs
e./IS/o,

Due:

Page 1

Operator: BP

;;~];~i~.~ 08-JON-Ol08-JON-01
08-JON-Ol
08-JON-Ol
OS-JON-01
08-JON-Ol
08-JON-Ol

}!1! ,.~!'-!';" ~~! 0
8

- JON- 01



Rosa Environmental and Geotechnical Laboratory, LLC

OA C!I

PROJECT: King County Environmental Lab Project No.: 423056-160

REGL Triplicate Sample ID:

Client Triplicate Sample 10:

22822

L20703-2

Batch No.: 1011-022 -01

Page: 1 of 1

Sample 10
L20703-2 A
L20703-2 B
L20703-2 C

AVE
STDEV

%RSO

Notes to the Testing:

Relative Standard Deviation, By Component

Gravel Sand Silt
0.9 78.8 16.6
0.3 77.3 18.6
0.2 78,4 17.4

0.44 78.21 17.51
0.40 0.77 0.99

0.99 5.67

Clay
3.7
3.8
4.0

3.84
0.17
4.43

1. See narrative for discussion of testing.
2. The shaded box represents <10% of the sample. The QC sample does not need to be re

analyzed. since it is assumed higher variability. is due to the low level of this category in the
sample rather than a systematic failure. Please refer to subcontract agreement Section

3.3.5.2 for the full explanation.

1011-022



METAL CHEMISTRY QC DATA



L ,.J l __ .J L--__-' L ~J '-__J l~_-.J L_~_.J L .J L_J

~t~~~i:
Silver, Total, IC~

Aluminum, Total, ICP
Arsenio, Total, ICP
Beryllium, Total, ICP
cadmium, Total, ICP
Chromium, Total, ICP
Copper, Total, ICP
Iron, Total, ICP
Manganese, Total, ICP
Nickel, Total, ICP
Lead, Total, ICP
Selenium, Total, ICP
Thallium, Total, ICP
Zinc:, Total, ICP

}>a;lif~f
Silver, Total, ICP
Aluminum, Total, ICP
Arsenic, Total, ICP
Beryllium, Total, ICP
cadmium, Tot"l, ICP
Chromium, Total, ICP
copper, Total, Iep
Iron, Total, ICP
Manganese, Total, ICP
Nickel, Total, IeP
Lead, Total, ICP
Selenium, Total, ICP
Thallium, Total, ICP
Zinc:, Total, ICP

~.t#met~X

Arsenic, Total,
Cadmium, Total, lCP
Chromium, Total, ICP
Copper, Total, Iep
Manganese, Total, ICP
Nickel, Total, IeP
Lead, Total, ICP
Selenium, Total, ICP
Zinc, Total, ICP

KING COUNTY MB'1'RO BNVIROtlMIDl'l'AL Ll\)()RATORY
Lab QC RepOrt. 07/12/01 07:.6

Run ID: R67265 WOrkgroup: WG5534~ (5/15/0: Norfolk Seds)

)/1-<

/V"1L" c:; / S/ti {



t>~f~f~f
Silver, Total, ICP
Aluminum, Total, ICP
Arsenic, Total, ICP
Beryllium, Total, ICP
Cadmium, Total, ICP
Chromium, Total, rcp
Copper, Total, ICP
Iron, Total, rcp
Manganese, Total, rcp
Nickel, Total, ICP
Lead, Total, rcp
Selenium, Total, rcp
Thallium, Total, ICP
Zinc, Total, rcp

~.i:ilii\iii~.f
Silver, Total, ICP
Aluminum, Total, rcp
Arsenic, Total, rcp
Beryllium, Total, ICa
Cadmium, Total, lCP
Chromium, Total, rcp
Copper, Total, ICP
Iron, Total, ICP
Manganese, Total, rcp
Nickel, Total, ICP
Lead, Total, rcp
Selenium, .Total, rcp
Thallium, Total, rcp
Zinc, Total, rcp

11!frjineter
Silver, Total, lCP
Aluminum, Total, rcp
Arsenic, Total, ICP
Beryllium, Total, rcp
Cadmium, Total, rcp
Chromium, Total, rcp
Copper, Total, ICP
Iron, Total, rCP
Manganese, Total, rcp
Nickel, Total,.rCP

KING COUNTY MSTRO ENVIRONMENTAL LllBORATORY
Lab QC RepOrt - 07/12/01 07.06

Run ID: R67265 Workgroup, WG55349 (5/15/01 Norfolk Seds)

Page 2



KING COCN'I'Y METRO ENVIRONMENTAL LABORATORY
Lab QC Report - 07/12/01 07,06

Run ID, 1t67265 Workgroup, WG553U (5/15/01 Norfolk Sedsl

Page 3



KING COUNTY ME'l'RO ENVIRONMENTAL· LABORATORY
Lab OC Report - 05/16/01 08:50

lun ID: R66294' Workgroup, WGSS347 15/15/01 Fo::t Dent Water Reuse)

Page 1



ORGANIC CHEMISTRY QC DATA



METRO Environmental Laboratory

WORK GROUP REPORT (wk02)

May 15 2001, 10:33 am

Work Group: WG55264 (BS#110-bnall) for Department: 7 - Organics, Trace

Created: 10-MAY-01 Due: Operator: lm/nm

Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
No,·foll< Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study

423056-160
423056-160
423056-160
423056-160
423056-160
423056-160
423056-160

. 423056-160
·MB

SB
loiS
MSD
LD
SRM

il,llj@~;lHnt@;~;lr;1tI.W;{jJ$.l~/i.l@!~iMJ~t~i~~#i~l,l,ii(Ml#nl.'!l.t}%¥\%!lr%\!Hi¥tl~~ttl~;;J¥:fwmKt.H~lrlf?:iJ\t{!{;:!rn:ll~~~f:tRilmrlnm~!i)w.~nlill.ll~l:I.~'l::f:;:N~~jt!!!tltifl

i

Page 1



KING COUNTY METRO ENVIRONMENTAL LABO~ATORY

Lab QC Report - 06/29/01 09:39
Run 10: R68341 Workgroup: WG55264 (BS'110-bnall)

N-Nitrosodimethylamlne
Phenol
Bis(2-Chloroethyl)Ether
2-Chtorop/lenot
1,3-0iehlorobenzene
1,4-0iehlorobenzene
1,2-0iehlorobenzene
Bis(2-Chloroisopropyl)Ether
N-Nitrosodi-N-Propylamine
Hexachloroethane
Nitrobenzene
Isop/lorone
2-Nitrophenol
2,4-0imethylphenol
Bis(2'Chloroethoxy)~ethane

2,4-0iehlorophenol
1,2,4-rrich torobenzene
Naphthalene
Hexachlorobutadiene
2,4,6-rriehlorophenol
2-Chloronaphthalene
Aeenaphthylene
Dimethyl Phthalate
2,6-0initrotoluene
Aeenaphthene
2,4-0initrotoluene
Fluorene
Diethyl Phthalate
4-Chlorophenyl Phenyl Ether
N-Nitrosodiphenylamine
1,2-0fphenylhydrazine
4-Bromophenyl Phenyl Ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Oi-N-Butyl Phthalate
Fluoranthene
Pyrene
Benzyl Butyl Phthalate
Benzo(a)anthraeene
Chrysene
Bis(2-Ethylhexyl)Phthalate
Di-N-Oetyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-Cd)Pyrene
Oibenzo(a,h)anthraeene
Benzo(g,h,i)perylene
Anil ine

'--_J 1 )
L~ ) L j L ' l J l l . J "I __ I

7- 3-0/
L- J

Page 1



KING COONTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report - 06/29/01 09:39

Run ID: R68341 Workgroup: WG55264 (BS#110-bnall)

Page 2



L----.J L 3 ~__~J L__J l __---J L ~~ ~_J J L_J L __ l

Anthracene
Di-N-Butyl Phthalate
Fluoranthene
pyrene
Benzyl Butyl Phthalate
Benzo(a)anthracene
Chrysene
Bis(2-Ethylhexyl)Phthalate
Di-N-OCtyl Phthalate
Benzo(b)ftuoranthene

"Benlo(K)fluoranthene
Benzo(a)pyrene
IndenoC1,2,3-Cd)pyrene
Dibenzo(a,h)anthracene
BenzoCg,h,i)perylene
Aniline
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
Benzoic Acid
2-Hethylnaphthalene
2,4,S-Trichlorophenol
Dibenzofuran
carbazole
coprostanol
Caffeine

N-Nitrosodimethylamlne
Phenol
Bis(2-Chloroethyl)Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
BisC2-Chloroisopropyl)Ether
N-Nitrosodi-N-Propytamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Bis(2-Chloroethoxy)~ethane

2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene

(ING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report" - 06/29/01 09:39

Run ID: R68341 VOrlcgroup: WG55264 (8511 1O-bnall)

Page 3



?aramet'et.\····
2,t,6~Trtc:hroropheno
2-Chloronapbthalene
Acenaphthylene
Oinethyl Phthalate
2,6-0initrotoluene
Acenaphthene
2, ..-0 ini trotoluene
Fluorene
Oiethyl Phthalate
4-Chlorophenyl Phenyl Ether
N-~itrosodiphenylamine

1,2-0iphenylhydrazine
4-Bromophenyl PhenyL Ether
HeKachlorobenzene
PentachlorophenoL
Phenanthrene
Anthracene
Oi-N-Butyl Phthalate
Fluoranthene
pyrene
Benzyl Butyl Phthalate
Benzo(a)anthracene
Chrysene
Bis(2-Ethylhexyl)Phthalate
Di-N-Octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-Cd)Pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
Aniline
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
Benzoic Acid
2-Methylnapbthalene
2,4,5-Trichlorophenol
Oibenzofuran
Carbazole
Coprostanol
Caffeine

KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report· 06/29/01 09:40

Run 10: R68341 Workgroup: WG55264 (BS#110-bnall)

Page 4



L~-J l j L~ J l -----l L- J L J l _ J L __J

- Chloropheno
1,3-0ichlorobenzene
1,4-0ichlorobenzene
1,2-0ichlorobenzene
Bis(2-Chloroisopropyl)Ether
N-Nitrosodi-N-Propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-NitrophenoL
2,4-0imethylphenoL
Bis(2-Chloroethoxy)Methane
2,4-0ichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
HexechLorobutadiene
2,4,6-Trichlorophenol
2-Chloronaphthalene
Acenaphthylene
Oimethyl PhthaLate
2,6-0initrotoLuene
Acenaphthene
2,4-Dinitrotoluene
Fluorene
Oiethyl Phthalate
4-Chlorophenyl Phenyl Ether
N-Nitrosodiphenylamine
1,2-Diphenylhydrazine
4-Bromophenyl Phenyl Ether
Hexechlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di-N-Butyl Phthalate
Fluoranthene
Pyrene
Benzyl Butyl Phthalate
Benzo(a)anthracene
Chrysene
Bis(2-Ethylhexyl)Phthalate
Di-N-OCtyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fLuoranthene
Benzo(a)pyrene
Indeno(1,2,3-Cd)Pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)peryLene
Anil ine
BenzyL AlcohoL
2-Methylphenol
4-MethyLphenol

KING COUNTY METRO·ENVIRONMENTAL LABORATORY
Lab QC Report - 06/29/01 09:40

Run ID: R68341 Workgroup: \lG55264 (BS#110-bna ll)
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p.if~If.~Foi:~~~~;~;-j·0i~~~t:~l]t~
NaP'lt6aLeneS:$ON ~8l)'
Phenanthrene
Ant~racene

FlllJranthene
Pyrene
Benzo(a)anthracene
ehrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-Cd)Pyrene
Oibenzo(a,h)anthracene
Benzo(g,h,i)perylene

KING COUNTl METRO ENVIRONMENTAL LABORATORY
Lab lie Report - 06/29/01 09:40

Run 10: R68341 Workgroup: WG55264 (BS#110-bnall)
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KING COU~TY METRO ENVIRONMENTAL LABORATORY
Lab QC Report • 06/29/01 09:40

Run 10: R683~1 workgroup: WG55264 (BS#110-bnall)

50-150
L20703-' a\l9=57.25 55 68 a;
l20703-2 avg=43.5 36 G 52 82
l20703-3 avg:49.25 42 G 59 83
l20703-4 avg=52.75 43 65 87
l20703-5 avg=44.5 43 G 57 94
L20703-6 a\l9=28 26 G 47 G 97 G
l20703-7 avg=33.25 33 G 63 G 85 G
l20703-8 avg=33.25 30 G 64G 86 G
WG55264-1 8vg=32.5 45 G 62 103
WG55264-2 8\19=41.5 47 G 81 126
WG55264-3 8\19=53 46 73 122
WG55264-4 8vg=47.25 43 G 65 101
WG55264-5 8\19=52.25 48 58 93
WG55264-6 avg=61 68 74 88
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METRO Environmental Laboratory

YORK GROUP REPORT (wk02)

May 102001, 11:12 am

Work Group: YG55245 (PPS#234-pcb) for Department: 7 - Organics, Trace

Created: 09-MAY-01 Due: Operator: lm/nm

Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup StUdy
Norfolk Cleanup Study
Norfolk Cleanup Study
Norfolk Cleanup Study

3-Grab Composite, 0 - 2 cm
3-Grab Composite, 0 - 10 em
3-Grab Composite, 0 - 2 em

423056-160
423056-160
423056-160
423056-160

. 423056-160
423056-160
423056-160

".~~,."w".,.,.,.,.,.,., 423056-160
MB
5B
MS
MSO
SRM
LO

Page 1



KING COU~TY METRO ENVIRONMENTAL LABORATORY
Lab ac Report - 06/25/01 08:35

Run 10: R68221 Yorkgroup: YG55245 (PPS#234-pcb)

Page 1



KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report - 06/25/01 08:35 .

Run ID: R68221 Workgroup: WG55245 (PPS#234-pcb)

i]
L20703-2 99
L20703-3 122
L20703-4 88
L20703-5 101
L20703-6 112
l20703-7 107
l20703-8 100
WG55245-1 104
WG55245-2 106
WG55245-3 148
WG5524S-4 134
WGSS24S-S 148
WG5S245-6· 97

Page 2


	Annual Monitoring Report - Year Two, April 2001
	Table of Contents
	1. Introduction
	2. Sample Collection
	3. Sample Analysis
	4. Analytical Results
	5. Future Monitoring
	6. Summary & Conclusions
	7. References
	Appendices
	Appendix A Complete Analytical Results
	Appendix B Quality Assurance Review



