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Individuals and organizations needing turther intormation about the Elliott Bay/Duwamish
Restoration Program should contact the Administrative Director at the following address and
telephone number:

Dr. Robert C. Clark, Jr., Administrative Director
Elliott Bay/Duwamish 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 1, 7600 Sand Point Way NE, Seattle. The Panel recommends that you contact the
Administrative Dircetor at the achove 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: quarterly, first Thursday of January, April, July, Octobet, 9:30 A.M. - 12:30 P.M.

Habitat Development Technical Working Group: third Thursday of every month, 9:30 A M. -
12:30 .M.

Sediment Remediation Technical Working Group: scheduled as needed.

Public Participation Committee; scheduled as needed.

Budget Committee: scheduled as needed.

en vj i rojects
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) aud 1-800-833-6388 (TTY/TDD users vnly).
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1 INTRODUCTION

This report presents the results of the first sampling event of a five-year monitoring program at
the Norfolk combined sewer overflow (CSO) 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 CSO and other discharges. The first sampling event occurred in April
1999, within the first month alter completion of remedial activities, and was intended to collect
baseline data on the chemical characteristics of the sediment used as backfill material. 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 CSO site was undertaken to partially fulfill sediment
remediation requircments of a 1991 Consent Decree, which defined the terms of a 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
Bay/Duwamish Restoration Program (EBDRP) Panei 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). Chemicais of concern at the site included
mercury, 1,4-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.
PCR "hot spot" concentrations at the site also exceeded Toxic Substances Coutrol Act (TSCA)
limits for hazardous waste disposal.

Site remediation began in early February 1999 and was completed by late March 199G,
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.
Contaminatcd scdiments were removed from the site by mechanical dredge and dewaltered 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 4 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 cv of sediment was 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 nine feet in depth.

Norfolke CSO Sediment Remediation Project - April 1999 Monitornng Report 1
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Confirmational testing subsequent to dredging activities indicated that, in some of the deepest
dredged areas, sediments were left in place that contained PCB concentrations greater than SMS
chemical criteria. Discussions with project oversight personnel from the EBDRP Panel and State
of Washington Department of Ecology (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 normal,
maintenance dredging operations 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
backtill material {ACOE unpublished data, 199%). A sample was also collected trom the Turning
Basin sediment after it was placed on a barge and just prior to backfilling activities. Analytical
resuits from this sample confirmed the suitability of the sediment as backfill matenal (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
Nortfolk 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 of Fish and Wildlife prior
to remediation, requires that the site be monitored for a period of five years following remedial
activities to evaluate possible recontamination of the backfill sediment as a result of continuing
CSO0 or storm water discharges. To comply with this permit, a five-year momtoring plan was
prepared which includes sampling and analysis of surficial sediments from four stations in the
backfilled arca. Analytical data will allow King County to cvaluatc 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 Duwamish River, above the
Turning Basin at approximately river kilometer (km) 10 in the City of Tukwila (Figure 1).
The site is located upstream of the river reach maintained for commercial navigation and, as
such, has maintained 1ts natural channel as well as some riparian habitat (EBDRP, 1996). The
chareline 1s characterized hy a steeply <loping, erosional bank maintained with large concrete
riprap. The bank joins a gently sloping, intertidal mud shoreline that is completely exposed
during cxtreme low tides,

The Norfolk CSO outfall originates at King County's Norfolk Street Regulator Station near
South 102™ Street and East Marginal Way in Tukwila (EBDRP, 1996). The outfall structure has
a [lap gate over the 84-inch discharge pipe aud 4 coniete splash plate thal is exposed during
normal low tides. The remediation site 1s located adjacent io the outfall structure and is
characterized by cxposed, intertidal mud habitat as well as subtidal riverbed. The intertidal zone
has been channelized, both by the discharge of the Worfolk CS{) and by a storm drain outfall that
drains a Boeing Company parking lot adjacent to the CSO outfail.

Norfolk C5Q Sediment Remediation Froject - Aprl 1999 Monitoring Report p
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FIGURE 1
SITE VICINITY MAP
NORFOLK CSO SEDIMENT REMEDIATION
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This section describes the post-back{ill sampling activities conducted in April 1999 and a post-
sampling site survey that was performed in June 1999. All sampling activities were conducted
following guidance suggested in the Puget Sound Protocols (PSEP, 1996a and 1998).

2 SAMPLE COLLECTION

2.1 Sample Locations and Station Positioning

Sampling locations were selected and coordinates determined prior to field activities. Sampling
locations were selected to assess potential recontamination at the site and evaluate the chemical

characteristics of the backfill material at the following locations:

The prescribed station location coordinates are presented in Table | and sample locations are

within the Notfolk CSO outfall channel, inshore of termination of the channel (NFK501);

the terminus of the Norfolk CSO outfall channel (NFK502);

the terminus of the Boeing storm drain outfall channel (NFK503); and
upriver of both the CSO and storm drain outfall channels.

shown in Figure 2.

Table 1

Sample Location Coordinates
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program

April 1999 Monitoring Data

Station Name thing (NAD83) Easting (NADS3)

NFKS01 Prescrihed Station 190147 1278595

NFK501 Grab 1 190147 1278594
NFK501 Grab 2 190153 1278586
NFK501 Grab 3 150149 1278592
'NFK502 Prescribed Station 190150 1278560 ,
NFK502 Grab 1 1906147 1278544
NFK502 Grab 2 190160 1278546
NFK502 Grab 3 190154 1278556
NFKS03 Prescribed Station 190186 1278524

NFK503 Grab 1 190193 . 1278518
NFKE03 Grab 2 190194 1278521
NFK503 Grab 3 190196 1278521
NFK504 Prescribed Station 190080 1278625

NFK504 Grab 1 190090 1278624
NFK504 Grab 2 190078, 1278629
NFK504 Grab 3 190081 T 71278626

Notes

NADS3 - Noerth American Datum, 1983

Norfolk CSO Sediment Remediation Project - Aprii 1999 Monitoring Report
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FIGURE 2
SI1TE MAP WITH SAMPLE LOCATIONS
NorRrFoLK CSO SEDIMENT REMEDIATION
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Sample station lucations weie selected W monitor sediment quality t those arcas 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 station locations were selected based on informaticn provided by site
surveys performed prior to remediation. Samples were collected during the first sampling event
from these locations. Subsequent visual observations showed the CSO channel had moved and a
new survey of the CSO and storm drain channels indicated the need to move some of the stations
for future sampling events. Further discussion of this issue can be found in Section 2.3.

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
satcllitcs operated by the Department of Defense (DOD). The ship-beard "differential” receiver
receives both the scrambled DOD signal and "corrected" signals oniginating 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 navigalional position,

One composite sediment sample was obtained from each station and submutted for chemical
analysis. Each sample was composited trom three separate deployments of the grab sampler.
The individual grab coordinates are included in Table 1.

2.2 Sample Collection and Handling

Four estuarine sediment samples were collected April 23, 1999 from the Norfolk (OS(} sediment
remediation site. Samples were collected from the top 10 centimeters (cm) of sediment using a
stainless steel, modified, 0.1 m* Van Veen grab sampler deployed from the Chinook via
hydrowire. Water depth at the four sample stations ranged between 2 and 2.5 meters on an
ebbing tide of approximately 6 feet (referenced to mean lower low water). Between 13 and 16
cm of sediment was recovered in each grab, allowing collection of a sample aliquot from the top
10 cm without sampling sediment that had touchcd the sides or bottom of the grab sampler.

Field data are included in Appendix A.

Samples were comprised of sediment aliquets collected from three individual grabs at each
station with an equal amount of material collected from each grab. A sediment aliquot from each
grab was collected using a stainless-steel spoon, placed into a stainless-steel bowl, covered with
foil, and placed into an ice-filled cooler between grab deployments. After collecting aliquots
from three grabs, the sediment sample was thoroughily homogemzed 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.

A set of sample compositing equipment was 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 sifu rinsing.

Norfolk CSO Sediment Remediation Project - Aprif 1999 Monitoring Report B
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Samples were stored 1n 1ce-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. A copy of the chain-of-custody is included
as part of the quality assurance review narrative found in Appendix B.

Samples were stored frozen (-18°C) by the laboratory until analysis with the exceptian of
samples for particle size distribution (PSD) analysis. P'SD 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 AmTest, Inc., a subcontracted laboratory
accredited by the State of Washington Department of Ecology (Ecology).

2.3 Post-Sampling Survey

After the first monitoring event, visual observation of the intertidal area during a low tide
revcaled that remedial activitics at the site had significantly altered the flow course of both the
Norfolk CSO and Boeing storm drain channels. The Norfolk CSO channel now angles
downstream instead of going directly offshore and the two channels now intersect prior to the
terminus of the CSO channel. In order w continue successfully monitoring (he site for possible
recontamination, a survey was performed to establish the positions of the new channels and to
guide selection of possible sampling locations.

To determine the exact locations of the CSO and storm drain channels, a survey was performed
on June 14, 1999 using a Total Station positioning system. The Total Station system consists of
a combined theodolite and infrared distancc measuring instrument and prism cluster. Five points
were surveyed in each of the channels. Based on results of the survey, it was determined
necessary to establish new position coordinates for stations NFK 501, NFK302, und NFK 3503,

Old and new coordinates and station descriptions are presented in Table 2 and new station
positions are shown in Figure 2. Future monitoring events will use the new stations; however,
visual observations will continue during low tides to determine if the channels maintain these
new courses. Site photographs, showing channelization at the site, are included in Appendix C.

Approximate distances between the locations sampled during the first event and the new,
prescribed station locations are: NFKS(Q1 - 32 feet; NFKSO2Z - 46 feet; and NFK503 - 24 feet,
Given (e fairly shuit distance between locations and short tiune period between (e placeinenl ol
the backfill material and the first sampling event, it 1s felt that the data [rom this event may still
be used as baseline information to which data from subsequent monitoring events may be
compared.

Norfolk €S0 Sediment Remediation Profect - Aprif 1999 Monitoring Report 7
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Tahle 2 ‘

New Sample Location Coordinates

Norfolk CS0 Sediment Remediation Project
Five-Year Monitoring Program

April 1999 Monitoring Data

Old Coolrdinutes New Coordinates
Station Name and Old Description | Northing| Easting : Northing| Easting |

New Description

NFK501 190150 ‘ 1278610 , 190170 | 1278584 |
Norfolk (S0 outfall channel inshore.

Norfolk CSO outfall channel prior to confluence
with Boeing storm drain channel.

NFK502 190150 12785603; 190139 | 1278514 -

Ugita ot Norfolk U0 outtall channel atter

End of Norfolk CSO outfall channel, : confluence with Boring storm drain channel,
NFK503 190186 | 1278524 ‘1 190195 1278544 Boeing storm drain channel prior to confluence
End of Boeing storm drain channel. ‘ with Norfolk CSO outfall channel,

NFK504 190080 | 1278625 | Na Crangs | No Change No Change

Upriver of CS0 and storm drain channeds, !

Hotes
All coordinates i North American Datum, 1983 (NAD83).
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3 SAMPLE ANALYSIS

Four estuarine sediment samples, collected from the Nortolk CSO sediment remediation site,
were submitted for analysis of conventional, metal, and organic parameters. This section
describes the type of analyses performed, as well as analytical methodologies used and the
associated quality assurance/quality control (QA/QC) procedures followed. Unless otherwise
specified, all analyses were performed by the King County Environmental Laboratory. Analyses
were selected to allow comparison of sediment data to the SMS sediment chemical criteria found
in Tables 1 and 3 of Chapter 173-204 WAC,

3.1 Conventionals

Conventional analyses included percent solids, total organic carbon (TOC), and PSD. Percent
solids and TOC analyses were performed Lo provide data necessary to nonmalize sediment data to
dry weight and organic carbon, respectively, TOC analysis will alse allow evaluation of possible
organic enrichment at the site over time. Both analyses were performed according to
methodologies outlined 1n Standard Methods (APHA, 1998). Percent solids analysis was
performed following SM 2540-G, gravimetric determination and TOC analysis was performed
following SM 5310-B, high-temperature combustion with infrared spectroscopy. PSD analysis
will allow cvaluation of the gross physical characteristics of the backfill material and any
changes imparted by sedimentation. PSD analysis was performed by AmTest, Inc. of Redmond,
Washington according to method ASTM D422, a combination of sieve and hydrometer analyses.

3.2 Metals

Metal analyses included 13 priority pollutant metals, as well as the crustal metals aluminum,
iron, and manganese (see Appendix A). SMS regulates cight of the metals included in this suite
of analytes; arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc. Metal analysis
will allow assessment of potential recontamination at the site over time. With the exception of
mercury, all metal analyses were performed following EPA Method 3050A/6010B; strong-acid

- digestion with inductively coupled plasma optical emission spectroscopy. Mercury was analyzed
according to EPA Method 245.3, cold vapor atomic absorption spectroscopy.

3.3 Organics

Organic analyses included base/neutral/acid extractable semivolatile compounds (BNAs) and
polychlorinated biphenyls (PCBs) (see Appendix A). Organic analysis will also allow
assessment of potential recontamination to the site over time, especially by PCBs and phthalates.
BNA analysis was performed following EPA Method 8270 (SW-846), gas chromatngraphy with
mass spectroscopy (GC/MS). A scparate extract of the sample was analyzed for chlorobenzene
compounds using selected ion monitoring (SIM) to achieve the lower detection limits required to
mect regulatory criteria for these compounds. PCBs were analyred by EPA Method 3082 (SW-
846}, gas chromatography with electron capture detection (GC/ECD). This suite of analytes
included all organic compounds regulated under SMS.

Norfolk CSO Sediment Remediation Project - April 1998 Monitoring Report 9
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3.4 Quality Assurance/Quality Control

All analyses were performed following guidance recommended under Puget Sound Protocols
{(PSEP 19¥9, 1996b, and 1996¢) including associated QC/QU practices. Laboratory (JA/JU
practices produced data of sufficient quality to pass QA1 review. Analytical data were reviewed
following QA1 guidelines (Ecology, 1989) and flagged with data qualifiers where appropriate.
A comprehensive report of analytical data, including qualifier flags is included as Appendix A.
The QA1 review narrative is included as Appendix B.

Norfotk C50 Sediment Remediation Project - April 1999 Monitoring Report 10
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4 ANALYTICAL RESULTS

This section discusses analytical results for the four estuarine sediment samples collected from
the Norfolk CSO sediment remediation sitc and compares the data to sediment criteria specified
under SMS (Feology, 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
Particle size distribution (also known as grain size distribution) of the four samples is

summarized in Table 3. Grain size distribution analysis indicates that the backfill material used
during the Norfolk CSO sediment remediation project was comprised of a fairly even-grained
homogeneous material. Between 83 and 90% of the grain size distribution of all four samples
fell into only two phi sizes; medium to coarse-grained sand.

Table 3

Grain Size Distribution

Norfolk CSO Sediment Remediation Praject
Five-Year Monitoring Program

April 1999 Menitoring Data

Percent Distribution

Phi Size ' Class NFK 501 NFK502 @' NFK5032 . NFK504
p-1.00 Gravel 0.8 0.4 0.4 0.4
p0.00 Sand 3.3 30 . 10 33
p+1.00 Sand 38 32 ; 28 : 44
p+2.00 Sand 45 56 | 55 46
p+3.00 Sand 4.3 4.1 30 30
p+4.00 Sand 7.0 0.4 1.3 0.4
p+5.00 - Silt 1.0 4./ 5.4 24

4.2 Conventionals

Conventional analytical resulls are presented in Table 4 and include percent sulids, used Lo
calculate dry-weight sediment concentrations of metal and organic data and total organic carbon
(TOC), used to normalize certain organic parameters to organic carbon content.

Percent solids was consistent throughout the four samples, ranging from 76.9 to 77.6%. The
organic carbon content was also fairly consistent among the four samples, although the sample
collected from station NFK503 showed a slightly higher TOC value, possibly indicating a slight
degree of organic enrichment as this station,

Norfolk €SO Sediment Remedialion Project - April 1999 Monitoring Report 11
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Tabie 4
Sediment Conventionals

Norfolk CSQO Sediment Remediation Project
Five-Year Monitoring Program

April 1999 Monitoring Data

Conventionals NFK 501 | NFK502 | NFKS03 = NFK504
Solids (%) 76.9 774 77.0 77.6
TOC (mg/Kg DW) 1,760 1,210 3,180 1,260

Notes

TCC - Total organic carbon,
mg/Kg DW - Milligrams per kilegram dry weight, based on percent solids analysis.

4.3 Metals

Sediment metal analytical results are summarized in Table 5. Metals data have been normalized
to dry weight for companison to SMS chemucal criteria.

Arsenic. cadmium., and silver were either not detected or detected at concentrations just above
the MDL in all samples. Reported concentrations of all metals (Appendix A) were at levels
indicative of natural, area-wide crustal concentrations (Dexter et al, 1981). Metal concentrations
and/or MDL values for those metals regulated under SMS were consistent over all samples and

well below SQS chemical criteria.

Table 5

Sediment Metal Concentrations
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program

April 1999 Monitoring Data

Concentration {mg/Kg DW})

Metal NFK501 | NFK502 | NFK503 @ NFK504 sQS Csk
Arsenic <MDL (3.3) ! 3.7 <MDL (3.2) 3.5 57 93
Cadmium 0.20 0.21 <MBL (0.19) 0.21 g1 6.7
Chromium 12,9 13.0 4.7 12.2 260 270
Copper 11.4 12.2 10.5 11.2 390 390
Lead 42 5.0 4.4 4.6 450 530
Mercury 0.055 0.089 " 0.066 0.072 0.41 0.59
Siiver | «MpL(0.26) | <MDL(0.25) | <MDL(0.26) <MbL (0.24) 6.1 6.1
Zinc 445 43.2 42.1 442 410 960

Notes

mp/Kg DW - Milligrams per kilogram dry weight. hased on perrent snlids anatycic
<MDL {#) - Analyte not detected above the method dection fimit . Value is parentheses is the numeric MOL.

Norfoik CSO Sediment Remediation Project - April 1999 Moriitoring Report
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4.4 Organics

Organic analytical results are summarized in Tables 6, 7, and 8. Data for 10onic organic
compounds iave been nonmalized o diry weiglit for colparson to SM3 sedient ciitenia aud are
presented in Table 6.

Tonic organic compounds were not detected in any of the samples and the associated MDL
values for six of the seven compounds were below SMS sediment criteria (see Table 6). The
MDL for 2,4-dimcthylphenel (35 pg/Kg dry weight) cxeceded the SQS and CSL (29 pg/Kg dry
weight) for all samples. Method development at the King County Environmental Laboratory is
attempting to lower the current MDL for this compound.

Table 6

Sediment Ionic Organic Concentrations
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program

April 1999 Monitoring Data

Concentration (pg/Kg DW)

Ionic Organics NEK501 | NFK502 | NFK503 ° NFK504 sSQS CSL
Benzoic Acid <MDL{140) | <MDL{140) | <MDL{140) | <MDL(140) 650 650
Benzyi Alechal <MDL (35) ! <MDL(35) <MDL(35) . <MDL(35) 57 73
7,4-Dimethylphenal CMBEaEy | oML (35 SMDL(35) ) <MpUBsy] | 29 75
2-Methylphenol <MDL(35) _ <MDL(35) | <MDL(35)  <MDL(35) | 63 63
4-Methylphenol <MDL (35) ; <MOL (35) <MDL (25) <MDL (35) 670 670
Pentachlorophenc! <MDL(35) : <MDL(35) | <MDL{35) = <MDL{35) 360 690
Pheno} <MDL{140) i <MDL (140) | <MDL(140) - <MDL(140) 420 1,200
Notes

pg/Kg DW - Micrograms per kilogram dry weight, based on percent solids analysis.
<MDL (#) - Analyte not detected above the metfod dection limit . Value is parentheses is the numeric MDL.

Shaded Cell - MDL exceeds the SQS and/or CSL.,

Data for non-ienic organic compounds have been normalized to organic carbon and are
presented in Table 7 compared to the SQS and CSL.

Non-ionic erganic compounds were not detected in the samples collected from NFK501 and
NFEK.503. Benzo(g.h,i)perylene was detected in the samples collected from NFK.502 and NMFK
504 at concentrations of 62.6 and 56.0 mg/Kg organic carbon, respectively (Table 7). These
concentrations exceed the SQS (31 mg/Kg organic carbon) but not the CSL (78 mg/Kg organic
carbon). Hexachlorobenzene was detected in the sample collected from NFK502 at a
concentration of 0.80 mg/Kg organic carbon (Table 7), which also exceeds the SQS (0.38 mg/Kg
organic carbon) but not the CSL (2.3 mg/Kg organic carbon).
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Organie carbon-normalized MDL values for 2-methylnaphthalene, dibenzo(a,hanthracene,
hexachlorobenzene, butyl benzyl phthalate, total PCBs, dibenzofuran, hexachlorobutadiene, and
N-nitrosodiphenylamine exceeded the SQS and/or CSL for one or more samples (see Table 7).

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
1s near 0.1 or 0.2% (1,000 w 2,000 ppin), even background concentrations of certain organic
compounds can exceed the SQS or CSL. TOC concentrations in samples collected from

NFK501, NFK502, and NFK504 were all below 0.2% and the TOC concentration in the sample
collected from NFK503 was just above 0.3%,

For sediment with a TOC content less than 0.5% (5,000 ppm), Ecology recommends comparing
dry weight-normalized, non-ionic organic data to Puget Sound lowest apparent effects thresholds
and second lowest apparent lowest effects thresholds (LAET and 2ZLAET) (EPA, 1988) for a
more appropriate evaluation of sediment quality relative to organic compounds (Ecology, 1992).
Table 8§ presents this comparison.

When comparing thesc data on a dry weight-normalized basis to the LAET and 2LAET (Table
8), the detected concentrations of benzo(g,h,i)perylene and hexachlorobenzene are well below
their respective chemical criteria. Dry weight-normalized MDL values are also below the
chemical criteria with the exception of hexachlorobutadiene and N-nitrosodiphenylamine (35
pg/Kg dry weight), which exceed the LAET (11 and 28 pg/Kg dry weight, respectively) but not
the 2LAET (120 and 40 pg/Kg dry weight), respectively. The King County Environmental

Laboratory is also working on method developiient (o lower these two compounds.

The full list of organic chemicals (72 total) for which these samples were analyzed is included in
Appendix A. Chemical criteria for twenty-five of these compounds have not been developed
under SMS. It should be noted that these other organic compounds were also not det¢cted in any
of the samples.
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Table 7

Sediment Non-Ionic Organic Concentrations {Organic Carban Normalized)
Norfolk €SO Sediment Remediation Project

Five-Year Monitoring Program
April 1999 Monitoring Data

Concentration (mg/¥g OC)

NFK501 | NFK502 ; NFK503 NFK504
Non-Ionic Organics TOC 0.18% | TOC0.12% : TOC0,32% . TOC 0,13% SQS CSL
LPAHs )
Acehaphthene <MDL (8.0} | <MDL{12) <MDL (4.4) <MDL(11) 16 57
Acenaphthylene <MDL {12) <MDL (17) - <MDL (6.6) <MDL (17) 66 66
Anthracana ~MBOL {12} ~MDBL (17} | ~MDL (6.6} ~MOL {17) 220 1,200
Fluorane AMDL(12)  <MDL(17) @ ~MDL(66)  «MDL(17) 23 Ty T
2-Methylnaphthalene <MDL(32) | <MDL{46)fd <MDL(18) | <MDL(A&). 38 64
Naphthaiene <MDL (32) <MDL (46) <MDL (18} <MOL (44) 99 170
Phenanthrene 11.9 <MDL({17) = <MDL(6.6)  <MOL(17) 100 480
Total LPAH 11.9 <MDL <MDL <MDL 370 780
HPAHs
Benzo{a)anthracene <MDL(12)  <MDL(17) = <MDL(66)  <MDL (17) 110 270
Benzo{a)pyrene <MDL(20)  <MDL(29) & <MDL(11)  <MDL (28) 99 210
Benzofluoranthenes (Total) <MDL (32} <MDL (18) 30 450
Benzo(g,h,i}perylene <MDL (20) Binq  <MDL(11) 3 78
Chrysene <MDL(12)  <MDL (17) 110 460
Dibenzo(a,h)anthracene <MDE{32) . <MDL (36 : 12 33
Fluoranthene <MDL(12)  <MDL(17) | <MDL(6.6)  <MDL(17) 160 1,200
Indeno(1,2,3-c.d)pyrene <MDL(20)  <MDL(29) | <MDL(11) = <MDL(28) ¥ 88
Pyrene T T <MDL(12) <MDL(17) | <MDL (6.6} = <MDL(17) 1,000 1,400
Total HPAH <MDL 62.6 <MDL 56.0 Y960 5,300
Chlorobenzenes : T
1,2-Dichlorobenzene <MDL (0.51) <MDL {0.74) . <MDL{0.28) | <MDL (0.71) 23 23
1,4-Dichlorobenzene <MDL(0.51) <MDL(0.74) <MOL{0.28) | <MDL(0.71) 31 9
Hexachlorobenzene .80 <MDL{(0.28) L<MDL{0.71} 0.38 2.3
1,2,4-Trichlorobenzene «MDL (0.51) . ~MDL(0.74) | ~MOL (0.28) . ~MDL (0.71) 0.81 1.8
Phthalates
Bis{2-ethylhexy!} Phthalate «MDL{12)  <MDL{i7} | <MDL(66)  <MDL(17) 47 78
Rutyl Benzyl Phthalate LEMOL I < MDEIZ T e MOL {A.655] e MBL17) 4.9 64
Di-N-butyi Phthalate <MDL (20) <MDL {29) <MDL (11) <MDL (28) 220 1,700
Di-N-octyl Phthalate <MDL {12) <MDL{17) | <MDL(6.6) = <MDL (17} 58 4,500
Diethyl Phthalate <MDL(20)  <MDL(29) | <MDL(11)  <MDL(28) 61 o
Dimethyl Phthalate <MDL{B.O) : <MDPL(12) | <MDL(4.4)  <MDL(11) 53 53
Miscellaneous Compounds
Dibenzofuran | <MDL {11} 15 58
Hexachlorobutadiene CMEBL (11, 39 62
N-Nitrosodiphenylamine Y5 <MDL (11} 11 1
PCBs !
Total PCBs CMDL(18)4] ~MOL (6.5) | 12 “es

Notes

mag/¥g OC - Milligrams per kilogram organic carbon, based on total organic carbon anaiysis.
<MDL (#) - Analyte not detected above the metfiod dection fimit . Value is parentheses is the numeric MDL.

Shaded Cell - Detected concentration or MDL exceeds the SQS and/for CSL.
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Table 8

Sediment Non-Ionic Organic Concentrations (Dry Weight Normalized)
Norfolk CSO Sediment Remediation Project
Five-Year Monitoring Program
April 1999 Monitoring Data

Concentration (ug/Kg DW)
Non-Ionic Organics NFK501 NFK502 NFK503 | NFK504 LAET 2LAET
LPAHS ] _
Acenaphthene <MDL(14)  <MDL{14) | <MDL(14) ' <MDL(14) 500 730
Acenaphthylene <MDL [21) <MUL {£1) <MUL (21} <MDL (21} 1,300 3o
Anthracene <MDL(21) - <MDL{21) | <MDL(21)  <MDL(?1) 960 4,400
Fluorene <MDL{21)  <MDL(21) | <MDL(21) = <MDL(21) 540 71,000
2-Methylnaphthalene <MM (58) - <MDL(56) | <MDL{56) ° <MDL (5%) 670 1,400
Naphthalene <MDL (56)  <MDL (56) | <MDL{56) . <MDL (55) 7,100 2,400
Phenanthrene 21 <MDL (21) <MDL {21) <MDL (21) 1,500 5,400
Total LPAH 21 <MDL <MDL <MDL 5,200 13,000
HPAHs
Benzo(a)anthracene <MDL(21)  <MDL(21)  <MDL(21} ; <MDL(21) | 1,300 1,600
Benzo(a)pyrene <MDL(35) . <MDL(35) . <MDL(35) | <MDL(35) | 1,600 3,000
Benzofluoranthienes (Tutal) <MUL {4b)} <MDL [56) <MDL (56} <MDL {55) 3,200 3,600
Benzo(g, h,i)perylene <MDL (35) 75.7 <MpL (357 70,5 670 T730 T
Chrysene <MDL(21)  <MDL{21)  <MDL (21}  <MDL({Z1) 1,400 2,800
Dibenzo(a h)anthracene eMDL(56)  <MDL (56)  «MDL(S6) - ~MDL(S5) | 230 540
Fluoranthene <MDL(21)  <MDL(21) _ <MDL(21) . <MDL(21) | 1,700 2,500
Indeno(1,2,3-c,d)pyrene <MDL{35) = <MDL(35) - <MDL(35)  <MDL(35) 600 690
Pyrene <MDL (21) <MDL (21) <MDL (21) <MDL (21) 2,600 3,300
Total HPAH <MDL 75.7 <MDL 70.5 12,0600 17,000
Chlorobenzenes B T
1,2-Dichlorobenzene <MDL (0.90) *© <MDL (0.89) <MDL{D.90) - <MDL (0.89) 35 50
1,4-Dichlorobenzene <MDL (0.90) 0.97 <MDL{0.50) = <MDL (0.89) 110 140
‘Hexachlorobenzene <MDL (0.90) . <MDL(0.89) <MDL(0.90) | <MDL (089} | 22 . 70
1,2,4-Trichlorobenzene <MDL (0.90) : <MDL(0.89) <MDL(0.90) | <MDt {0.89} 31 g 51
Phihalates T ' - B
Bis(2-ethylhexyl) Phthalate <MDL(21) | <MDL(21)  <MDL(1) | <MDL@D) | 1,300 1,900
Butyl Benzy! Phthalate <MDL(21) | <MDL(21)  <MDL(21) | <MDL(21) 63 470
Di-N-butyl Phthalate <MDL(35) | <MDL(35) | <MDL(35) | <MDL(35) 1,400 7 5100
Di-N-octy) Phthalate <MDL(21) | <MDL(21) | <MDL(21) | <MDL(21) 420 0 2,100
Diethyl Phthalate <MDL(35)  <MODL(35) | <MDL(35) | <MDL(35) 48 73
Dimethyl Phthalate <MDL{I4)  <MDL(14) | <MDL(14) | <MDL(14) | 71 160
Miscelfaneous Compounds - - T
Dibenzofuran <MDL (35) <MDL (35) ' «MDL (35) 540 700
Hexachlorobutadiene <MDE (35 35)i || <MDL (35) 11 126
N-Nitresodiphenylamine SMDL(35Y . i <MDL (35) 28 a0
PcBs '
Total PCBs <MPL(22)  <MDL(22)  <MDL{2Z) = <MOL(22) 130 "1,000

Notes
1g/Kg DW - Micrograms per kilogram dry weight, based on percent solids analysis.

<MDL {#) - Analyte not detected above the method dection fimit . Valug is parentheses is the numeric MDL,
Shaded Cell - MDL exceeds the LAET and/or 2LAET,
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5 FUTURE MONITORING

Sampling and analysis completed in April 1999 was performed to establish baseline sediment
conditions of the backfill surface material shortly after placement at the Norfolk remediation site.
The next two sampling events will occur in October 1999, at the end of the first dry season and
in April 2000, at the end of the first wet scason. These next two sampling events will help to
evaluate any differences in chemical characteristics of surface sediments after varying flow
regimes, During monitoring years two through five, samples will be collected and analyzed on
an annual hasis, in April of each year. Station locations will remain the same unless discharge
channels change over the course of the monitoning period.

Future monitoning events will include collection of two discrete samples from each of the four
established locations. One sample will be collected from the top two ¢m of sediment and
analyzed to evaluate the chemical characteristics of recently deposited material. Another sample
will be collected from the top ten em to cvaluate the chemical characteristics of the sediment
over the entire biologically active zone. The five-year monitoring schedule is shown betow.

April 1999 - Establish baseline conditions (4 stations, | sample at each).
October 1999 - End of first dry season (4 stations, 2 sampies at each).

April 2000 - End of first wet season and year one {4 stations, 2 samples at cach).
April 2001 - Year two monitoring event (4 stations, 2 samples at each).

April 2002 - Year three monitoring event (4 stations, 2 samples at each).

April 2003 - Year four monttoring event (4 stations, 2 samples at each).

e April 2004 - Year five (final) monitoring event (4 stations, 2 samples at each).

6 SUMMARY AND CONCLUSIONS

Four estuarine sediment samples were collected in April 1999 from the Norfolk CSO sediment
remediation site within a month after completion of remedial activities. Samples were collected
from the surface of back{ill material placed al the site and analyzed to establish a baseline
chemical characterization of the matenal. Analytes included sediment conventionals along with
metal and organic parameters required under SMS criteria. Station locations were established
based on the location of the CSU and storm drain flow channels that existed prior to remediation.
Visual observation of the intertidal area and a survey of the flow channels after sample collection
resulted in relocation of three stations to meet project objectives.

Bascd on sample analytical results, the baseline conditions of the backfill material can be
characterized by:

s 3 fairly even-grained, medium to coarse sand with high percent solids and low organic
carbon content,

e metals concentrations that are well below the SQS sediment criteria; and

o alack of organic chemicals with the exception of trace amounts of hexachlorobenzene (one
site) and benzo(g,h,i)perylene (two sites), that were well below the LAET sediment criteria
(dry-weight normalized).
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Norfolk CSO outfall at a moderate Norfolk CSO outfall at a very low
low tide. tide, showing chaunelizalion.

Norfolk CSO outfall and channel from west side of the Duwamish River.

Note the Boeing storm drain channel at the left.
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King County Enviranmental Lab Analytical Report

PROJECT: 423056-160 Lacator: NFKS01 Locator: NFK502 Locateor NFK503 Locator: NFK5C4

Client Loc.  Norfolk C30 out‘all channel, inshore Client LoC:  End of Norolk CSG cutfall channel ClientLoc: End of Boeing s:otm crain channel Client Lce' Upriver of GS0 & storm drain channe

Sampled: Apr 23, 1959 Sampled:  Apr23, 1993 Samped: Apr22 1999 Samplec:  Apr23, 1999

Lab ID: L15421-1 LabID: L15421-2 Lab I L15421-3 Lab ID: L15421-4

Natrix: SALTWITRSED Matix SALTWTRSED Matrix SALTWTRSED AMatrix: SALTWIRSED

% Sclids:  76.9 % Solids: 774 % Solds: 77 % Sotids: 776
Parametzrs Value Gual MDL  ROL  Units ¥alue Qual MOL  RDL  Units Vaue Quzal MDL RDBL  Urits Value Quat MDL  RDL  Unis

- Dry VAeight Basis - Dy Weaght Basis - Ury Weight Basis . Dry Weight Easis
COMBINED LABS
M=CV ASTW D422
pt0.00* a3 0.1 % 3 0.1 % 1 0.1 % 33 01 %
p+100* 38 01 % 32 01 % 28 o1 % 44 0.1 %
p+10.0* <MDL 0.1 % <MDL 0.1 % <MDL c.1 % <MDL 01 %
p+10.0(rmore than) * <MDL 01 % <MDL 0.1 % <M3L 01 % <MDL 0.1 %
P2 00~ 16 01 % 56 01 % 55 01 % T 0.1 %
p+3 00 * 4.3 0.1 % 4.1 0.1 % ] 01 % 3 0.1 %
pta oG " 7 0.1 % 0.4 0.1 % 13 0.1 % 0.4 0.1 %
pt500° ! 01 % 47 X % 54 01 % 28 0 %
oo <MOL 0.1 % <MD a1 % <M3L 0.1 % <MDL 01 __ EZ
pi7.00 7 B _ <MOL__ 0t % MDL at % ML o1 & T S A
P8O0~ - <MDL 01 % | <MDL 01 % <M3L 01 B <MDbL 0.1 %
p+9 00~ <MDL 01 % <MDL 01 % <MDL 01 % <MDL 01 %
p-1.00° 08 E 01 %o 04 E 1 % 04 E 01 Tw 04 E 0.1 %
p-2.00° <MDL 01 % <MDL 01 % <M3L 01 % <MDL &1 %
p-2.00(less than) * <MOL 01 Y <MDL 01 % <ML 01 % <MDL 0.1 %
M=-CV SMZ40-G (02-01.001001) B
Totel Soids * 76 9 0005 001 % 77.4 005 001 % 77 GO0DE 001 % 776 0005 001 %
M=CV SME110-8 (03-04-00:-D00) LS S PR , ,
Total Organic Carbor 1760 65 12 mgikg 1210 55 128 mgiKg 318 6 13 mg'Kg 125 64 1259 mgky
WM=ESNOME o T o T
Sample Jepth " z m 25 m 25 ) r 2.3 i3
Sample Start Time = 1300 nr 1334 br RET kr 1423 h
Sampiing Method 26000 none " 26000 B none 26000 nane 26000 nene
Sedimert Sampling Depth * T T )} cm 14 cm 15 ) cm 1% cn
Sedmert Type JONI0 none 30N30 nane ZON3D nene AQH30 _ note
Tidal Condition E- none E none ||~ E ncne E noe
Tide Height * 7€ ft 7 T 5.2 it 56 f
M=MTEPF 245.5 {06 -01-004 001} o ) T B
Mercary. Tolal, CVAA 0055 <RDL 0026 0255 mgiKg 00B% <RDL  0(26 0257 mglKg 0066 <RJL 0026 0.26 mgKg| 0372 <RDL  0.026 0254 mgkg
M=MT EPLIGSGA/60108 {6)-20-004 -0C2) - S
Aluminun, Total ICP 5770 L 65 325 mgikgll 9730 [ 52 313 ma/Kg aq2e L §¢ 318 myKg 9330 L 62 307 mgKg
Arsenic, Total, ICF <ML 33 16: mgikgl| 37 <ROL 31 158 maKg eMpL T a 16 my'Kg 35 <RD. 31153 mgig
Benylliure Total, IGP 011 <ROL 0065 0326 mg/Kg D14 <ROL  0.062 0313 mgiKg 011  <RIL  606¢ 0318 mgKg (12 <RDL 0062 0307 mgKg
Cadmium, Total, ICP T G2 <RDLL 02 0S77 mgikg 0217 <ROLL 019 0838 mg/kKg <MOLL  01¢ 0955 mgKgf "21 <RBLL 018 0.521 mgra
Chromium, Total, ICF 178 033 168 mgiKg 13 031 156 myikg 147 03:  T& mgkg 12.2 031 153 mgKy
Copper, Tolal, ICP 114 026 1.z mgiKg 12.2 025 1.25 mg/Kg 105 02 127 maKg 12 b4 123 mgkg|l
lron, Total, ICP 18600 8 33 16.3 mgikg 19800 B 52 313 mgiKg 17700 B 32 16 mgikg 18300 B 31 153 mgKgj
Lead, Total, ICP o 42 <RDL 2 977 mgiKg 5  <ROL 19 9.38 mg/Kg 44 <ROL 14  3.55 mgiKg 46 <RDL 18 921 mgkal
Manganzse, Tolal, ICP 263 G 013 0651 mg/Kg 226 G 0713 0625 mgiKg 242 G 01 0636 mgKg 237 G 012 GEi5 mgkg
Nickel, Tolal, ICP 12.7 137 651 mgiKg 124 13 625 mgig| 126 13 636 me/Kg 12.9 12 615 mgkKy
Seleniun, Total, ICP <MDL 33 162 mglKg <MOL §3777556 mgie <MOL 37 16 meiKg <MDL 31 153 mgkg
Silver, Total, ICP <MDL 0.26 1.3 mg/kg <MDL 025 125 mgiKg ’ <MDi 026 1.27 mgiKg <MDL 024 123 mgkg
Thallium, Total, ICP Yo TH 13 651 mg/Kg <MDL 13 625 mg/Kg <MDL 15 636 mgKg <MDL 12 B1.5 mgkKg
Zinc. Toal, ICP 15 033 186? mglkg 432 031 156 mg/kg 42.1 03z 16 mgiKg 42 031 153 mgkg
8/70/99 - 8952ch Dat: Management a1d Analysis Section Comprehers ive Report #8532 Sage 1af 3



King County Environmental Lab Analytical Report

PROJELT: 423056-160 Locator.  NFKS01 Locator  NF<502 Locator:  NFKS03 Locator:  NFK504

CrientLoc:  berfalk CSO outfall channel, inshore IClient Loc:  Enacf Norolk CSD outfali cnanns! Client Loc: End of Boeing storm grain chanrel Client Loc:  Upriver 61 CSQ & storm drain charnel

Sampled  Apr 23, 1999 Samnpled. Apr23, 1999 Sampled:  Apr23, 1999 Sampled.  Apr23, 1998

Lat 1D: L15421-1 Lab ID: £15421-2 Lab 1D L15421-3 Lab ID L154214

Matrix: SALTWIRSED M atrin: SALTWTRSED Matrix: SALTWTRSED Matrix: SALTW RSED

*% Solids: 759 % Solids:  77.4 % Soids: 77 % Solids 776
Parameters Value Cual MDL RDL  Units Value Qual MOL  RDL  Units Value Qual MDL RDL  Units Value Qual MOEL  RDL  Units

- Cry Weight Basis - Dry Weight Basis - Dry Weight Basis - Dry Weighi Bass
COMBINED LABS
M=0OR EP.A 3550B/8082 (7 3-03-002)
Arocloriote <MOL 22 433 ugiKg <MOL 22 43 1g/Kgq <MDL 22 432 ug’Kg <MDL 22 429 ugMig
Aroclor 1221 <MDL 22 433 ugfig <MOL 22 43 1g/Kg <MDL 22 432 ugKyg <MDL 22 429 ugKo
Aroclor 1232 <MDL 22 433 ug/Kg <MDL 22 43 .g/Kg <MOL 22 432 ugKg <MDL 22 4z8 ug/Kc
Araclor 1242 <MOL 22 433 ugiKg <MDL 22 43 ugiKg <MDL 27 432 ugKp <MDL 22 429 ug/Kg
Aroclor 1248 - <MDL 22 433 ugiKg <MDL 22 43 Jg/Kg <MDL 2 43.2 ugKg <MDL 22 429 ug/Kg
Aroclor 1254 <MDL 22 433 ugfKg <MDL 22 43 1g/Kg <MDL 2z 432 ugKg <MDL 22 429 ug/K¢
Aroclor 126D <MDL 22 433 ugfKg <MDL 22 43 ig/Kg <MDL 22 432 ugKg <MDL 22 429 ugfK
M=OR EP 3550B/8270C (7-3-0-004) o
1 2-Ciprenyihydrazine <MDL 59 139 ugikg <MDL 68 138 Jg/Kg <MDL 65 139 ugKg <MDL 68 138 ug/Hg|
4. 5-Trchlarophenc <MDL.G 140 277 ug/Kg <MDL,G 30 275 igikg <MCLG 140 277 ugKg T <MDLB 140 274 uglKg
24,6-Trchlorophenc <MDL.G 540 277 ugrKg <MDL,G 40 275 J9/Kg <MCLG 140 277 ugKg <MBL,G 140 274 ugiKg
2 4-DicHarophenol i <MDL.G 35 693 ugiKg <MDL.G 35 T 6B9 igiKg <MCL G 3F 692 uwKg B <MDL.G 35 687 ug/Kg
2 4-Oimzthylphenol - <MDL,G X 35 693 ugiKg <MDL.G.X 35 689 1gKg <MDL.GX 3t 692 ugkKg <MOL GX 35 6B.7 ug/Kg
2,4-Dinfrophenat o <MDL,G 69 139 ug/Kg <MDL G 68 138 1a/Kg <MLCL.G 6¢ 139 ugKg <MDL.G 68 138 ugikg
2,4-Dinivotoluene T <MDL 14 277 uwp/Ke <MDt 14 275 g/Kg <MDL 14 277 ugKg <MOL 14 27 4 ug/Kg
2 6-Dinitotoluene <MDL 14 277 ugKg <MDL 14 275 Jg/Kg <MDL 14 277 ugKgl <MDL 14 274 uglig
2-Chloranaphthalene <MDL 21 347 ugiKg <MDL 21 345 1g/Kg <MDL 21 347 ugkKg <MDL 21 34.4 ug/Kg]
2-Chlorophenal o - <MOL.G €63 139 ugfKg <MDL.G 66 138 .o/Kg| <MCL,G 56 139 ugKg <WDLG 68 138 ug/Kg
2-Methy naphthalene T | <MOLG 56 104 ug/Kg <MDL.G 56 103 Jg/Kg <MCL.G 5€ 104 ug.Kg <MDL,G 55 103 ug/Kg
2-Methyphenol <MOL,G 35 693 ug/Kg <MDL.G 35 689 ig/Kg <MCL.G 3£ 69.2 ugKg <MDL,G 35 687 uglKg
2-Nitroaniline <MDL 140 208 ug/Kg <MDL 140 207 .giKg <MOL 140 208 ugKg <MDL 140 206 uglKg
2-Nitropiencl <MDL,G a5 693 ugfKg <MDL.G 315 689 JgiKg <MCL.G 32 692 ugKg <MDL,G 35 687 uglKg
3.3-Dichlorabenzidine <MOLX 35 693 ugiKg <MDL X 35 689 Jg/Kg <MCL X 3T 692 ugKg| <MDL X 35 687 uglKg
3-Nitroailine T <MDL.G 140 208 ug/Kg <MDL.G 40 207 JO/Kg <MDL.G 140 208 ugiKg <MDL.G 140 206 ug/Kg
4.6-Diniko-O-C resal <MDL.G €3 138 ug/Kg <MDL.G 68 138 ig/Kg <MECL.G B¢ 139 ugKg _ <MDLG 68 138 ug/Kg
4-Bromcphenyl Pheryl Ether — <MDt 14 208 uglKg <MDL 14 207 agRgl <MDL 14 208 ugKg <MDL 14 206 ugiKg
4-Chlorc-3-Methylphenol ) <MOL,G 69 139 ug/Kg <MDL.G 68 138 ag/kall <MOL.G 65 139 ugkg <MOL G 68 138 ug/Kg
4-Chlarcaniline <MDL,G 63 139 ug/Kg ) <MDL.G 68 138 ug/Kg <MDL.G 6 139 ugKg <MDLG 68 138 ugfKg
‘4’Chlarcphenyl Phenyl Ether ) <MDL 21 347 uglKg “emDL 21 345 ugiKg MO T 21 347 ugkg <MDL 21 344 uglkg
4-Meihyphenal B <MDL,G 35 697 ug/Kg <MGL.G 35 6B.9 ugiig <MDLG 35 B2 ugKg| ] <MDL G 35 687 ug/Kg
4Hitroailine } <MDL.G 140 20t ug/Kg <MDL.G 140 207 ug/Kg <MDL.G 1ac_ 708 ugKg] <MDL G 140 206 uglKg
4-Nitrapaenal <MDL.G 69 139 ug/Kg <MOL.G 68 138 ug/Kg <MDL.G 65 135 ugKg <MDL G 58 138 ug/Kg
Acenaphthene VTS 14 277 ugkKg “MDL 14 275 agkg|l T <ML 14 277 ugKg <MOL 14 27.4 ugiKg
Acenaphihylene <MDL 21 341 uyKg <MOL 71 345 «gKg <M3L 21347 ugkgl —  <MOL 21 344 gy
Aniline <MDL X 69 138 ugfKg <MD X [ 138 ugiKg <MEL,X 5¢ 135 ugXKg <MDL X B8 138 ug/Kn
Anthracene B - <MDL.G 21 347 uggl <MDL.G 21 345 ugikgl{ <MDOL.G 21 347 ugKg <MDt 5 21 344 ug/Kg
Benzicire <MDL.X 830 1660 ugigl| <MDL X E30 1650 ugiKg <MCLX ~B3C 1660 ugig]  <MDLK 820 1650 ug/Kg
Benzo{ajanthracens <MDL.G 21 345 ugiKg <MDL.G 21 345 ugikg|| <MDL,G 21 347 ugKg <MOL.G 21 344 ugiKg
Benzo(ajpyrene  TT<mpLG 35 691 ug/ng <MDL.G 35 689 ug/Kg <MDL.G 32 632 ugKgf ~ <MOLG 35 68.7 ug/kg
Benzo{bfluoranthene <MDL 56 104 ug/Kg <MDL 56 103 ug’Kg <Mt 5€ 104 ugkKg <MDL 55 103 ug/kg
Benzo(g h,i)perylene <MDL.G 35 B9 ugiKg 75.7 G 35 639 agkg <MDL.G 35 69.2 ugKg s G 35 68.7 uglKg
Benzo{kifluoranthene <MDL 56 104 ug/Kg <MDL 56 103 ug/Kg <MDL 56 104 ugKg <MDL 55 103 ug/Kg
Benzoic Acid <MDL,G 140 2D ugikg <MDL.G 140 207 wglKg <MDL,G 140 208 ugkg <MOL G 140 206 ug/Kg
Benzyl Alcohol . <MDL,G 35 B9.2 uglKg <MDL,G 35 689 ug/Kg <MDL,G 35 69.2 ugiKg <MDL .G 35 B8.7 ug/Kg
BI20iS8 - BSZ2cl Data Management a1d Analysis Section Comparehensive Report #8912 Page2 of 3



King County Environmental Lab Analytical Report

PROJECT: 423055-160 Locatar: AFKEOT Locator: NFKS02 flLocator: NFKS33 Locaior: NFK504

Client Loc.  Merfolk CSQO eufall chapnel inshare Client Loc:  Endof Norfoik CSO outfall channal ClientLloc: End of Bueing storm drain channel Chient Loc: Uprivar of GO & storm drain channei

Sampled: Apr 23, 1999 Sampled: Apr23, 1999 Samped:  Apr 2], 1959 Sampled.  Apr 23, "999

Lab 1D: L15421-1 Lab 10: L15421-2 t.ab ID: L15421-2 Lab D L15421-4

Matroc SALTWTRSE? Matrix SALTWTRSED Watris SALTWTRSED Miatrix SALTWIRSED

% Solids:  76.9 Y Solids: 774 % Sokds: 77 % Solids: 776
Parameters Valus Ghual ubL  RDOL  Units Value Qual MOL ROL  Units vaue Qual MDL RDL  Units Vaiue Qual MDL RDL  Units

- Dry Vieight Basis - Dry Weght Basis - Dry Weight Basis - Ory Weight Basis
COMBINED LABS
Benzyl Butyl Phthalale <MDL Pl 34.7 ug/Kg <MDL 21 34.5 ug/Kg <MDL 2 347 uglKg <MDL 21 344 ug/Kg
Bis(2-Chlosoethaxy)Nethane <MDL.G 35 693 ug/Kg <MDL.G 35 689 ugKg <MCL,G 35 692 ugKg <MDL,5 35 687 ug/Kg
Bis(2-ChloroethyDEtrer <MDL,G 21 347 ugKg <MDL,G 21 345 ugig <MCL.G 2° 347 ugkKg <MDL,3 21 344 ug/Kg
Bis(2-ChlofoisopropyljEther <MDL,G 69 139 wug/Kg <MDL,G 68 138 ug/Kg <MCL.G 69 139 ugiKg <MDL.3 6B 138 ug/Kg
Bis(2-Etythexyl)Phiraiate <MDL 21 34.7 ug/Kg <MDL 21 345 ugMKg <MDL 2° 347 ugKg <MDL 21 34 4 upg/Kg
Caffeine <MDL 59 347 ug/Kg <MDL 38 345 ug/Kg <MDL 69 347 ugKg <MDL 58 344 upglKg
Carbazole <MDL 35 691 ug/Kg <MDL as 68.9 ug/Kg <MDL 3% 692 ug'Kg <MDL 35 687 uglKg
Chrysere <MDL 21 347 ug/Kg <MDL 21 34.5 ug/Kg <MDL 2° 347 ugKg <MDL 21 344 uplKg
Coprostanol <MDL,G 350 693 ug/Kg <MDL.G 350 689 ug/Kg <MCL.G 350 692 ug'Kg <MDL.3 350 687 ug/Kg
Dibenzc({a h)anthracene <MDL,G 56 104 ug/Kg <ADL.G 56 103 ugMg <MTL.G 56 104 uglKg <MDL,3 55 W03 ugKeg
Dibenzcfuran <MDL 35 693 ug/Kg <MDL 35 689 ug/Kg <MDL 35 692 uglKg <MDL 35 687 ug/Kg
Diethyl Phthalate <MDL 35 693 ug/Kg <MDL 35 689 ugKg <MDL 3% 69.2 ugKg <MDL 35 687 ug/Kg
Dimethyl Phthalate <MDL 14 203 ug/Kg <MDL 14 207 uglg <MDL 14 208 ugKg <MDL 14 206 ug/Kg
Di-N-Butyl Phthalate <MOL 35 693 ug/Kg <MDL 35 6B.8 ug/Xg <MDL 35 B9.2 ugKg <MDL 35 687 ug/Kg
Di-N-Qdtyl Phihalate <MDL 21 347 ug/Kg <MDL 21 345 ug/Kg <MDL 2 347 ugKg <MDL 21 344 ug/Kg
Fluoran hene <MDL,G 1 41.6 ug/Kg <UDt .G 21 41.3 ug/Kg <MTIL.G 2 416 ugkg <MDL.3 21 412 ug/Kg
Fluorenz o <MDL,G 21 347 ug/Kg <UDL,G 21 345 ug/Kg <MCL.G 2° 347 uglKg <MDL,5 21 344 ug/Kyg
Hexach crobuladiene <MDL,G 35 693 ug/Kg <UDL,G 35 689 ug/Kg <MELG 35 692 ugKg <MDL.3 35 687 ug/Kyg
Hexach orocyclopentadiene <MDL.G 35 6493 ug/Kg <DL G 35 689 ugKg <MCL.G 35  B69.2 uglKg <MDL.3 35 687 uy/kKg
Hexach aroethane <MDL.G 35 683 ug/Kg <WDL,G 35 689 ug/Kg <MDL,G 35 692 ugKg <MDL.3 35 687 uglKg
Indena(t, 2 3-Cd)Pyrene <MDL.G 35 693 ug/kg <WDL G 35 68.5 ug/Kg <MCL.G 35 692 ug/Kg <MDL,3 35 687 ug/Kg
lsophorane <MOLG 35 693 ug/Kg <WDL G 35 689 ugKg <MOL.G 35 692 ugKg <MDL,3 35 687 ug/Kg
Naphthalene <MDL,G 56 104 ug/Kg <DL, G 56 103 ug/Kg ) <MOL,G 56 104 ugKg <MDL,G 55 103 ug/iy
Nitrobenzene <MDL.G 35 693 ug/al <MDL.C 35 689 ugKg <MDL.G 35 692 ugKg <MDLG 35 687 ugiky
N-Nitrosodimethylanrine <DL 140 203 ug/Kg <MOL 140 207 ug/Kg <MDL 140 208 LgiKg <MDL 140 206 ug/Kyg
N-Nitrasod-N-Propylamine - <MDL.G 35 693 ug/Kg <MDL.G 35  68.9 ug/Kg <MDL.G 35 692 ugKg <MDL.G 35  6B.7 ug/Ky
N-Nitrosodphenytarine <MDL 35 693 ug/Kg <MDL 35 689 ugMg <MDL as 692 ugKgll  <MOL 35 687 ug/Ky
Pentachlorophencl <MDL.G 35 693 uglig <WDL,G 35 889 ugiKg <MDL.G 35 692 ugKg <MDLG 35 687 uglky
Prenanihrene 21 <RDL.G 21 347 ugiKg <MDL,G 21 345 ugKg <MOLG 2t 347 ugkg <MDLG 21 344 uglKy
Phencl <MDL.G 140 203 ugfKg <WDL,G 40 207 uglKg _<MOLG 140 208 ugKg <MDLG 140 206 ug/
Pyrene <MDL.G 21 347 uglkg <MDL.G 21 345 ug/Kg U emnLG 20 347 ugKg <MDL,G 21 344 uglk)
M=OR EP3550R/E270C SM(7-301-004) e ’d
1.2 4-Tnchioobenzene T<MDL.G 05 173 ug/Kg <MDL,G 089 172 ugiKg <MDL.G 09 173 ugkg MDLG 089 171 uglky
1.2-Dichlorobenzene T T <MDL.G 65 173 ug/kg <MDL.G 089 172 uglKg <MOL.G 0y 173 ugkgl <MDLG 089 171 ug/Ky
1.3-Dichlorabenzene - <MDL.G 0§ 173 uglkg <ADL.G  GB89 172 ug/Kg <MDL,G 09 173 ugKgl <MDLG 088 171 ug/iKg
1 4 Dichiorobenzene <MDL.G 08 173 ugiig <WDL.G  C89 1.72 ugiKg ) T <MDLG 03 173 ugkgl|  <MDLG 088 171 ug/kg
Hexach orobenzene ~ <MDL.G 083 1.7 ug/Kg 0.97 <3DL.G GBI 172 uglKg <MDL,G 03 173 ugKgf| <MDLG 089 171 uglkg
* MNat ccnverted te dry weight bas s for this o
parameler
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INTRODUCTION

This quality assurance (QA) review accompanies data submitted in connection with estuarine
sediment sampling and analysis conducted by the King County Environmental Laboratory (KC
L.ab) for the Norfoik Combined Sewer Overflow (CSQ) Sediment Remediation Proiect. The QA
review is organized into the four sections listed below.

¢ General Comments
= Conventional Analyses
s Metal Chemistry

+ Organic Chemistry

An overview of the approach used for the QA review is detalled in the General Comments section.
Additiona! information specific to each analysis is included in the appropriate anaiytical section.

This QA review has been primarily conducted in accordance with guidelines established through
the Puget Sound Dredged Disposal Analysis {(PSDDA) program, outlined in Puget Sound Dredged
Disposal Analysis Guidance Manual, Data Quality Evaluation for Proposed Dredged Material
Disposal Projects. Other approaches incorporated in the QA review have been established
through coflabaration between the King County Environmental Laboratory (KC Laboratory} and
the Washington State Uepartment of £cology (EC0IOgy) Sediment Management Unit.



GENERAL COMMENTS

Scope of Samples Submitted
This QA review is associated with estuarine sediment samples collected in Aprit 1999 as part of

the Norfolk CSO Sediment Remediation Project. The five-year monitoring program is designed to
monitor the backfill material at the remediation site for possible re-contamination from the Norfalk
CSO or other adjacent outfalls.

Except where noted in the subcontracting sections of this QA review, all analyses have been

conducted by the KC Lab. Sediment analytical data are reported with associated data qualifiers
and have undergene QA1 review, as sumimarized in this narrative reporl.

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 cutlined 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 methads 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. Target lists
may also be compared to the PSDDA Chemicals of Concern list, if appiicable.

Detection Limits
The KC Laboratory distinquishes between the reporting detection limit (RDL) and the method
detection limit (MDL).

o The RDL is defined as the minimum concéentration of a chemical constituent that can be
reliably quantified.

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

Sume subcuntracted laboratory data are available with an MDL only, in accordance with the
subcontracting laboratory palicies. All analytical data are reported with a numeric result and/cr
detection limit(s).

Storage Conditions and Holding Times

Storage conditions and halding times have been evaluated using guidelines established during the
Third Annual PSDDA Review Meeting. The approach used to evaluate Total Organic Carbon for
holding time has been established between the KC Laberatory and Ecology during previous QA1
review efforts.




Method Blanks

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

Standard Reference Materials and Check Standards

Standard reference material (SRM) or check standard recoveries have been used to evaluate
possibie low or high analytical bias on a batch-specific basis. SRM or check standard analysis is
included with metal, organic and selected conventional parameters (see Table 2). Standard
reference materials are purchased from outside agencies and generally have a certified analyte
vaiug. Check standards dre yenerally prepared by the gnalytical laboratory as part of overall
quality control.

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 metal, organic and selected
conventional 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 quality 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 that include at least
one result significantly greater than the RDL (or the MDL if no RDL is present) are considered for
data qualification. These guidelines have been used to account for the fact that precision
obhtained 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

sampie-specific basis. Surrogates are analyzed for organic parameters with the exception of
methy! mercury.

Data Qualifiers

The data qualification system used for this dala submission is piesented in Table 3. These data
gualifiers address situations that reguire qualification and generally conform to QA1 guidance.
The KC Laboratory qualifiers indicating <MDL and <RDL have been used as replacements for the
T and U qualifier flags specified under QA1 guidance. Changes made to 3RM data qualification
have been discussed with and approved by the Sediment Management Unit of Ecology.

Units_and Sianificant Figures

Data have been reported in accordance with laboratory policy at the time of data generation.
When an RDL and MDL are reported, data have been reperted to three significant figures above
the RDL and two significant figures equal to or below the RDL. Data with only an MDL have been
reported to two signihcant tigures. PSD resuits are reported to three significant figures.

ud



CONVENTIONAL ANALYSES

Completeness
Canventional data are reparted for samples 1 15421-1 through L154214 (Table 1) These

samples were analyzed for total organic carbon (TOC), total solids, and particle size distribution
(PSD) in association with the compiete set of QC samples outlined in Table 2.

Subcontracted Analyses
PSD analysis was subcontracted to AmTest, In¢, in Redmond, 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 @ - PSEP, 1988). TOC analysis was performed in accerdance with Standard
Method {SM)5310-B. Total sclids analysis was performed in accordance with SM2540-G.

Detection Limits, Units and Significant Figures

For analyses performed at the KC Laboratary, data are reported in accordance with laboratory
policy at the time the data were generated. A positive result and/or MDL and RDL have been
reported for all conventional parameters analyzed by the KC Laboratory. 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 criteria used to evaluate storage conditions
and holding times for conventional analyses are listed in the table below.

Parameter Holding Time at 4°C Holding Time at -18°C
Particle Size Distribution 6 Manths Not Recommended
Saiids 14 Days 6 Months

Total Organic Carben 14 Days 8 Months

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

Method Blanks
Method blanks were analyzed in connection with total sohds and TOC analyses. All method
blanks results were less than the MDL.

Standard Reference Material (SRM)}
An SRM (Buffalo River Sediment) was analyzed in connection with TOC analysis. The percent
recavery for the SRM analysis was within the 80 to 120% QC limits

Matrix Spikes
Matrix spikes are not analyzed in connection with any of these conventional parameters.

Laboratory Replicate Samples
Laboratory triplicate samples were analyzed for all conventional parameters. The percent relative

standard deviations (%RSD) for all triplicate sample results were [8ss than or equal to the 20%
QC limit. The overall %RSD for PSD was less than 20%.



METAL CHEMISTRY

Completeness
Metal chemistry data are reported far samples L15424-1 through L19421-4 {Table 1). These

samples were analyzed for mercury and other metals in association with the complete set of QC
samples outlined in Table 2.

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

Target List

The reported target list includes all metals specified in Table 1- Marine Sediment Quality
Standards Chemical Criteria and Table 3- Puget Sound Marine Sediment Cieanup Screening
levels Chemical Criteria contained in Chapter 173.204 WAC. Additional metals have been

reported as available.

Detection Limits, Units and Significant Figures
For analyses performed at the KC Laboratory, data are reported in accordance with laberatory

policy at the time the data were generated. A positive result and/or MDL and RDL have been
reported for all metals parameters analyzed by the KC Laberatory. {ata are reponed 10 three
significant figures for results greater than the RDL and two significant figures for results equal to
or less than the RDL. For resuits reporfed with less than two or three significant figures,
significant zeroes are implied.

Storage Conditions and Holding Times

Sample starage canditions and holding times have been evaluated using guidelines established
during the Third Annual PSDDA Review Meeting. The criteria used to evaluate storage conditions
and holding times for metals analyses are listed in the table below.

Parameter Holding Time at 4°C Holding Time at -18°C
Mercury Not Recommended 28 Days
QOther Metals 6 Months 2 Years

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

Method Blanks
All metals method blanks resuits were less than the MDL with the exception of iron. All sample
results for iron which are less than 10x the method blank have been qualified with a 8 flag.

Standard Reference Material (SRM

The SRM analyzed in association with samples included in this data submission is PACS 1
certified by the National Research Council of Canada (NRCC). This SRM does not contain silver.
An SRM recovery less than the QC limit of 80% has not been used to qualify data because the
digestion technique used for sample analysis is different from the technique used dunng analysis
to determine the SRM values, Only SRM recoveries greater than 120% will be used to qualify
data.

All metals SRM recoveries were less than the QC limit of 120% with the exception of cadmium.
The reported cadmium SKEM recovery was 148%. Associated cadmium sample results have been
qualified with an L flag.



Matrix Spikes
All matrix spike recoveries were within the 75 to 125% QC limits with the exception of aluminum

and manganese. The reported aluminum matrix spike recovery was 171% and the reported
manganase matrix spike rernvery was 55%.  Associated sample resilts far these metals have
been qualified with an L or a G flag, respectively.

Laboratory Replicate Samples

The relative percent differences (RPDs) for laboratory duplicate sample resuits for all metals were
less than or equal to the QC limit of 20%. RPd was not calculated if either one or both of the
results was <MDL.




ORGANIC CHEMISTRY

Completeness
Organic chemistry data are reported for sampies L15421-1 through 1L15421-4 (Table 1). These

samples were analyzed for base/neutral/acid semivolatie organic compounds {BNAs}),
chlorobenzenes and polychlorinated biphenyls (PCBs) in association with the complete set of QC
samples outlined in Table 2.

Methods

BNA analysis was performed in accordance with EPA Method 8270. A portion of the BNA extract
wds drialyzed by selected ion monitoring (3IM) to attain lower detection limits for chlorobenzene
compounds. PGB analysis was performed in accordance with EPA Method 8082,

Target List
The reported BNA target list includes all 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
benzo(j}fluoranthene. The KC Laberatory has verified that analytical conditions are sufficient to
calculate a total benzofluoranthene result using the reported b and k iscmers.

The reported chlorobenzene target list includes, 1,2-dichlorobenzene, 1,3-dichlorabenzene, 1,4~
dichlorobenzene, 1,2 4-trichlorobenzene, and hexachlorobenzene.

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

Detection Limits, Units and Significant Fiqures

For analyses performed at the KC Laboratery, data are reported in accordance with laboratory
policy at the time the data were generated. A positive result and/or MDL and RDL have been
reported for ail organic parameters analyzed by the KC Laboratory. Data are reported to three
significant figures for results greater than the RDL ana two significant figures for results equal to
or less than the RDL. For resuits reported with less than two or three significant figures,
sighificant zeroes are implied.

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 criteria used to evaluate storage conditions
and holding times for organics analysas are listed in the tahir beinw

Parameter Holding Time at 4°C Holding Time at -18°C
BMNAg & Chlorabenzenas 14 Days to Extract 1 Year to Extract

40 Days to Analyze 40 Days to Analyze
PCBs 14 Days to Extract 1 Year to Extract

40 Days to Analyze 40 Days to Analyze

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

Method Blanks
All BNA, chiorobenzene, and PCB method blank results were less than the MDL.



Surrogate Recoveries

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. Average base/neutral fraction
surrogate recoveries were within QC limits for all samplas in this data submission. The average
acid surrogate fraction recoveries were outside the 50 to 150% QC limits for all samples,
Associated acid fraction BNA sample results have been qualified with 2 G flag.

Chlorcbenzene sample data are qualified when the single surrogate recovery is cutside QC limits.
All Chiorobenzene surrogate recoveries were below the 50 fo 150% QC {fimits for all samples in
this data submission with the exception of the blank spike duplicate.

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

Standard Reference Material (SRM)

The sediment SRM analyzed in association with the reporied BNA results is 1841a, certified by
the National Institute of Standards and Technology (NIST). SRM 1341a contains a parbal list of
compounds for BNA analysis. BNA results for all samples in this data submission have been
qualified based on the SRM recoveries outside the 80 to 120% QC limits, summarized in the
foliowing table.

Compound % Recovery | Flag
Naphthalene 19 G
Fluorene 21 G
Phenanthrane 69 G
Anthracene 65 G
Fluoranthene 66 G
Pyrene 7o G
Benzo(a)anthracene 69 G
Benzo(a)pyrene 59 G
Indena(1,2,3-c,d)pyrene 41 G
Dibenzo{a,h}anthracene 60 G
Benzo(g,h,i)perylene 25 G

The sediment SRM analyzed in association with the reported PCRB results is HS-2, certified by the
NRCC. SRM HS-2Z contains Aroclor 1254. The SRM recovery for Aroclor 1254 was within the 80
to 120% QC iimits.

A sediment SRM is not available for chlorobenzene compounds.

Matrix Spikes
BNA results for all samples in this data submission have been gquahfied based on the matrix spike

recoveries outside the 50 to 150% QC limits, summarized in the following table.



Gompound % Recovery Flag
Phenol 33 G
Bia(2-Chloroethyl)ether 34 G
2-Chiorophenol 38 G
Bis(2-Chloroisopropyl)ether 34 G
N-Nitrosodi-N-Propylamine 45 G
Hexachloroethane 44 G
Nitrobenzene 46 G
Isophorone 31 e}
2-Nitrophenol 43 G
2,4-Dimethylphenol 3 X
Bis(2-chlorosthoxy)methane 46 G
2 4-Dichlorophenal 43 €]
Naphthalene 47 G
Hexachlorobutadiene 45 G
Hexachiorocyclopentadiene 26 G
Benzidine 0 X
3,3'-Dichlorobenzidine 0 X
Aniline 0 X
Benzyl Alcohol 22 G
2-Methylphenai 30 G
4-Methyiphenol 31 G
4-Chloroaniline 20 G
2-Methylnaphthlene 49 G
3-Nitroaniline 34 G
4-Nitroaniline 39 G
Coprostanoi 44 G

Chlorobenzene results for all sampies in this data submission have been qualified based on the
matrix spike recoveries outside the 50 to 150% QC limits, summarized in the following table.

Compound % Recovery | Fla
1,3-Dichlorobenzene 48 G
1,4-Dichlorobenzene 48 G
1,2, 4-Trichiorobenzene 43 G

Aroclor 12680 is used as the spiking compound for PCRB analysis. The Aroclor 1280 matrix spike
recovery was within the 50 to 150% QC limits.

Laboratory Replicate Samples
The RPDs for all BNA, chlorobenzene, and PCB laboratory duplicate sample resuits were less
than or equal to the 100% QC limit.




TABLE 1
NORFOLK SEDIMENT BACKFILL MONITORING PROJECT
MARINE SEBIMENT SAMPLE INVENTORY

Sample Locator PSD Solids TOC Metals | CirBenz BNAs PCBs |Comments

1164211 NFK501 X X X X X X X 0 to 10cm sample

L15421-2 NF<502 X < X Tx X x X loto10cmsample

L154213 | NF<503 | X X X x X X | 7X " |0to10cm sample )
_115421-4 | NF<504 | X | X X X Ti_f X X 0'to 10cm sample




QC SAMPLE FREQUENCY FOR SEDIMENT CHEMICAL AND PHYSICAL PARAMETERS

TABLE 2

SRM or Check

Parameter Method Blank Duplicate Triplicate Matrix Spike Standard Surrogates
PSD No 10% of samples | 10% of samples No No No
Total Solids 1 per QC batch 5% mimmum, 1 5% minimum, 1 No No No
per QC batch per QC batch
i0C 1per QC batch | 5% minimum, 1 | 5% minimum, 1 No 1 per QC batch No
per QC batch per QC batch
Metals 1 per QC batch 5% minimum, 1 No 5% minimum, 1 1 per QC batch No
per QC batch per QC baich
3NAs 1 per QC batch 5% minimum, 1 No 5% minimum, 1 1 per QC batch Yes
per QC batch per QC batch
Chlorabenzenes 1 per QC batch 5% minimum, 1 No 5% minimum, 1 No Yes
per QC batch per QC batch
2CBs 1 per QC batch 5% minimum, 1 No 5% minimum, 1 1 per QC batch Yes

per QC batch

per QC batch




TABLE 3
SUMMARY OF SEDIMENT DATA QUALIFIERS

Condition to Qualify King County Organics QC | Metals QC Conventionals Comment
Data Qualifier Limits Limits QC Limits

very low matrix spike recovery | X <10 % <10 % <10 %
iow matrix spike recovery G <50% <75% < 75%
high matrix spike recovery L > 150% >125% >125%
low SRM recovery G <B0%* NA < B0%*
high SRM recovery L >120%" >120%" >122%*
high duplicate RPD E >100 % >20% > 20 % use duphicale as routine QC for organiss
high tripiicate RSD E N& NA > 20 % use triphicate as rouline CC for conventionals
less than the reporting < RDL NA NA NA
detection limit
less than the method detection | < MDL NA NA NA
fimit
contamination reported in blank | B > ViDL > MDL > MDL
very biased data, based on X all fraction NA NA use average surogate recovery for BNA
surrogate recoveries 2‘1'6393“35 ar
biased data, based on low G all fractian NA NA use average surrogate recovery for BMA
surrogate recoveries i”;:;?a‘es are
biased data, based on high L all fraction NA NA use average surrogale fecovery for BHA

i surrogates arz2
surrogate recoveries S150%
estmate based on presumptive | J# usedto NA NA NA TiCs - Tentatively Identified Compaunis
evidence indicate the

presence of TICs

rejected, unusable for all R NA NA NA
purposes
a sample handling criferia has H NA NA NA includes comainer, prese vation, hold lime,
been exceeded sampling technique

*Note that PSDDA guidance uses a 95% confidence window for this parameter/qualification.

-_'_-‘--'---Fﬁ-------



CONVENTIONAL ANALYSES QC DATA



KING COUNTY METRC ENVIRONMENTAL LABORATORY
Lab QC Report - (6/15/1595 12:20
Run ID: R29943 Workgroup: WG42878 (TOC Sediment)

SRM:W342878-1 Matrix: OTHR SOLID Listbype: CVTOC Methed: SMS31¢-B {03-04-002-C0C0} Project: PKey: SED

Parameter MAl adl Uaits SanpValue Truevalue SRM Value % Rec. Cual Limits - RPD/RSD Qual Limits
Total Organic Carben 5 10 ng Kg 33480 326C0 9F 80-120

ME : WG42678 -2 Matrix: BLANK WIR Lisctype: CVTOT Method: SME315-B (03-04-001-00C) Project: 4230536-160  PXey: SED

Parameter Mdl Rdi Units ME Value oQual e

Total Crganic (arken -5 1 gL <MDL

ID:WG42878-3 IT:WG42878-4 LIS421-1 Matrix: SALTWTRSED Listtype: CYTOC Method: SM5310-B (03-04-002-0000 Projeci: 423056160

Parameter Mcil 2di Upits  SanpValue Truevalue LD Value ¥ Rec. Cual Limits  Truevalue LT Yalue

PKey: SED

¥ Rec,

Cual Limits

RPD/RSD Qual limits

Total Organic tarbon 5 10 mg/Kg 1350 1310

s i

SRM:W0I42878-5 Matrix: OTHR S0LID Lis-type: CVTOC Method: SMS3%0-B {03-{4-002-00C) Project: PXey- SED
Parameter - Mmdl _.owrdl  Unitg  Sanp¥alue Truevalue $SRM Value % Rec. Qual Limits RPD/RSD Qual Limits
Total Organic Carbon 5 10 mg Kg 13480 32800 98 a5-~120
MB:WG<2Z878-5 Matrix: BLANK WIR Listtype: CVIOT Method: SMS310-B {03-04-001-000) Project: 423056-150 PKey: SED
Parameter Ml Rl Urits MH Vaiue Qual e e
Total Qrganic Carbon -5 1 wg /L <MDL,

Page 1



KIN3 COUNTY METRO ENVIRONMENTAL LABORATORY
Lak QT Report - #6/15/193% 12:20
Run ID: R29532 Workgroup: WG4:906 (tots)

MB:WG12306-1 darriw: BLANK WIR Listtypa: CVTOTS Methcd: 5MR2540-B {03-01-007-001} Project 423056-160 EK=2y: SED
Parameter Mdr R4l imits M3 Value Qual - e
Total Soclids LB 1 wna/ L <MDL

LD :WG2906-2 LT:W34Z90€6-3 LiS4z1-4 Matrix: SALTWIRSED Listcype: CVTCTS Mechod: SM2540-G {03-01-007-001) Project: 423086-160 PKey: SED

Pavameter . L Mdl Rdl Units  SampValue Truevalue 1D Value % Rec. Qual Limits  Truevalue LT Value % Re¢. Qual Limits RED/RSD Qual Limits
Tctal Solids LL0% €1 % 7.6 77.8 78.5 1 15

Page 1



Sedimenl Particle Size Distribution QC dala

Particle size

-2 <0.1
-1

Q

+1

+2

+3

+4

+5

+6 <0.1
+7 <01
+8 <0.1
+9 <0.1
+10 =<0.1
>+10 <0.1

04

28
35

1.3
54

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

24.8
56.2
8.5
1.3
7.7

<0.1
<0.1
<0.1
<01
<0.1
<0.1

01
13
269
56.9
9.2
1.4
4

Average

#D1V/0!
0.3
1.133333
2G.50G07
56.03333
8.9
1.333333
57
#DIV/O!
#D1V/0!
#DIV/0!
#DIV/IQ!
#D1V/0!
#DIV/0!

sD

#DIV/0!
0.173205
0.152733
1.625833
0.960802
0.360555
0.057735
1.868154
#DIV/0!
#DIV/0!
#DIviol
#DIviol
#DIV/0!
#Div/0!

%RSD

#DIV/0!
57.73503
13.47816
5.119024
1.714876
4.051181
4.330127
32.77463
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/O!
#DIV/0!
#DIV/0!

Ave %RSD

1717198



May 4 1999

King County WPCD Env.

Subcontracting Dept. MS-LAB

322 West Ewing Street
98115-1507
Fritz Grothkopp

Seattle,

Attention:

Dear Fritz Grothkopp:

—-—

LABORATORIES

14603 N.E. 87th S1.
Regdmond, Wa
38052

Tel: 425 385 1664

Fax: 425 833 3495

Enclosed please find the analvytical data for your project.

The folleowing is a cross correlation of client and labaratory

identifications for your convenience.

CLIENT ID MATRIX AM TEST ID TEST

L15421~-1 Sediment 99-A006406 CONV, GR SIZE,
L15421-2 Sediment 99-A006407 CONV, GR SIZE,
L15421-3 Sediment 99-A006408 CONV, GR SIZE,
LL15421-4 Sediment 99-A006409 CONV, GR SIZE,

Your four (4) samples were received on Monday, April 26 1999.
This was a total of 72 hours (3 days) after sample collection

( 4/23/99). At the time of receipt, the samples were logged in
and properly maintained prior to their subsequent analyses,

The analytical procedures used at Am Test are well documented,

and are typically derived from the protocols of the EPA, USDA,
FDA or the Army Corps of Engineers.

Following the analytical data you will find the QC results and
"Methodology Report"”. This table includes information relative
to the detection limits, analyses dates and method references.

Please note that the detection limits that are listed in the body
cof the report refer to the Method Detection Limits (MDL's), as
opposed to Practical Quantitation Limits (PQL's).

If you should have any questions pertaining to the data package,
please feel free to contact me.

Sincerely,

Mark A. Fugiel
General Manager

Project #: 423056-160
PO Number: 108677

BACT
CONV

Bacteriolegical MET = Metals
Conventionals ORG = Organics



AMTST

LABORATORIES

ANATL.YSI3 REPORT

King County WPCD Env. Lab. Date Received: 4/26/99

Subcontracting Dept. MS-LAB Date Reported: 5/ 6/99
322 West Ewing Street

Seattle, WA 98119-1507

Attention: Fritz Grothkopp
Project #: 423056-160
PO Number: 108677

SEDIMENT SAMPLES

AmTest Inc,

14603 NLE. 87th 8t
Redmond, WA
98052

Tel: 425 885 1664

Fax: 425 883 3495

AM TEST TIdentification Number 90-A006406

Client Identification L15421-1

Sampling Date 4/23/99

PARAMETER RESULT Q D.L
Conventionals

GRAIN SIZE DISTRIBUTION
PHI QOPENING (MM) % RETENTION
.75 < 4.1 gravel
-2 4.00 < 0,1
-1 2.00 0.80
0 1.00 3.30
+1 0.50 37.9 sand
+2 0.258 45.7
+3 0.125% 4 .30
+4 0.0623 7.00
+5 0.032 1.00
+6 0.016 < 0.1 silt
+7 0.008 < 0.1
+8 0.004 < 0.1
+9 0.002 < 0.1
+10 0.001 < 0.1 clay
>+10 <Q.C01 < 0.1

Analysis by Tyler Screens and Hydrometer (ASTM D-422)



AMT=ST
ANALYSIS REPORT

King (lounty WPBCD Fnv. T.ah. Date Received: 4/26/99
Subcontracting Dept. MS-LAB Date Reported: 5/ 6/89
322 West Ewing Street
Seattle, WA 98119-1507
Attention: Fritz Grothkepp

Project #: 423056~-160

PO Number: 108677

SEDIMENT SAMPLES

AM TEST Identification Number 99-A006407

Client Identification 1.15421-2

Sampling Date 4/23/99
PARAMETER RESULT Q
Conventionals

GRAIN SI1IZE DISTRIBUTION
PHI QOPENING (MM) % RETENTION
4.75 < 0.1 gravel
-2 4.00 < 0,1
-1 2.00 0.40
0] 1.00 3.00
+1 0.50 3l.8 sand
+2 0.25 55.6
+3 0.125 4.10
+4 0.063 0.40
+5 0.032 4.70
+6 0.016 < 0.1 silt
+7 0.008 < 0.1
+8 0.004 < 0.1
+9 0.002 < 0.1
+10 0.001 < 0.1 clay
>+10 <0.001 < 0.1

Analysis by Tyler Screens and Hydrometer (ASTM D-422)



AMT=S]
ANALYSIS REPORT

King County WPCD Env. Lab. Date Received: 4/26/69
Subcontracting Dept. MS-LAB pate Reported: 5/ 6/99
322 West Ewing Street
Seattle, WA 98119-1507
Attention: Fritz Grothkopp

Project #: 423056-160

PO Number: 1C8677

SEDIMENT SAMPLES

AM TEST Identification Number 99-A00NR40OR

Client Identification L15421-3

Sampling Date 4/23/99
PARAMETER RESULT Q
Conventionals

GRAIN SIZE DISTRIBUTION
PHI OPENING (MM) $ RETENTION
4.75 < 0.1 gravel
-2 4.00 < 0.1
-1 2.00 0.40
0 1.00 1.00
+1 0.50 28.0 sand
+2 0.25 55.0
+3 0D.125 9.00
+4 0.063 1.30
+5 0.032 5.40
+6 0.016 < 0.1 silt
+7 0.008 < 0.1
+8 0.004 < 0.1
+9 0.002 < 0.1
+10 0.001 < 0.1 clay
>+10 <0.001 | < 0.1

My Wl W T e B W g aaw W P W e

Analysis by Tyler Screens and Hydrometer (ASTM D 422)



King County WPCD Env.

AMT=ST

ANALYS5IS REPORT

Date Received: 4/26/99
Subcontracting Dept. MS-LAB Date Reported: 5/ 6/99
322 West Ewing Street
Seattle, WA 98119-1507
Attention: Fritz Grothkopp
Project #: 423056-160
PO Number: 108677
SEDIMENT SAMDPLES
AM TEST Tdentification Number 99-AN0R409
Client Identification L15421-4
Sampling Date 4/23/99
PARAMETER RESULT Q
Conventionals
GRAIN SIZE DISTRIBUTION
PHI OPENING % RETENTION
4.75 < 0.1 gravel
-2 4.00 < 0.1
-1 2.00 0.40
0 1.00 3.30
+1 0.50 44 .4 sand
+2 0.25 45,7
+3 0.125 3.00
+4 0.063 0.40
+5 0.032 2.90
+6 0.016 < 0,1 silt
+7 0.008 < 0.1
+8 0.004 < 0.1
+9 0.002 < 0.1
+10 0.001 < 0.1 clay
>+10 <0.001 i < 0.1

Analysis by Tyler Screens and llydrometer (ASTM

D-422)
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T-04-98 0 TrilAN AMTEST- 206 £g) 2333
;l
Quality Control Summary
&% Tar 918532 H 2 [)
35-ALCE406
99-A0CE4GT
Y9-AChnhdCE
99- ACHE400
LICATES yomple ~uplizale Rpu
value YHLILR [}
1AL Ubell LK i < oL < 0,1
§-RCDEA0E LUP: L] © 201 LRV
9-AUGHELE ZURY - ¢ L3 = 3.7 4.30
§-A006dCR ZuD: - 7 [} < 2.0 <0 Lo
3-A005428 DUP: - 1 v I;_ s T S
1WRCI64D4 DUP: - & 3 T o R 1.0
ACCEACE ZUP: O ] L.ot .40 G.5
-AJ064CE DUPL U ) P Y b
-AZOR40S DUF:r - ) L] 29.9 J4.F iz
-h00Gd 0 CUPy L i P 6.9 4.5
-AUCA4CE 2UPY ¢ 2 ] 55,0 6.2 z.4
ASCR4ATA DUPL e g % 55,0 56.9 R
AUCH4nE DUPY - 4 ) 3.a¢ §.5¢ K
ACD6428 PP + 3 9.2 5,25 Z.2
ACGE4CA L2t 4 4 i b i) 120 nLan
A0CE4GE DUP: ¢ 3 3 10352 1.4C 7.4
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phi size -1 0 5
04 1 54
0.1 I 77
0.4 1.3 4
MEAN 0.3 1133333 57
Standard Dey 0.173205 0.152753 1.668154
%RSD

57.73503 1347818 32.77483



METAL CHEMISTRY QC DATA



SUMMARTY OF QA REVIEW METALS

PARAMETER: Ag,AlLAs.Be,Cr.Cu,Cd,Fe, Mn.NL.Pb.Se, T1.Zn-1CP: Hg-CVAA

COMPLETENESS: Lis421-1TO4

qc results not available to gualify the
following samples

N/A

data have been gualitied with:

samples reported without associated
method biank

N." [{\

duty bave been yualilied witl.

samples reported without associated matrix
spike

N/A

data have been qualified with:

samples reported without associated
replicates

NIA

data have been qualitied with

samples repotrted without associated SRM

N/A

data have been gualified with:

K W



samples reported with sciccted QU samples
from outside data submission

NIA

samples reported without complete target
Tist

N/A

indicate metals not included

TINITS AND SIGNIFICANT FIGURES

list ali samples not reported in ppm dry
weight

N/A

HOLD CONDITIONS:

criteria used to determine hold conditions: Mercury: 28 duvs from sample collection

list all samples which exceed hold {ime

N/A

data have been qualified with:

METHOD BLANK:

list all mctals detected 1n the method blanks

Fe =0.11 mg/L: All sample values more than 10X the blank concentration

data have heen gualified with: 7™




DETECTION LIMITS:

where MDL and RDL are not reported, the MDL RDL
reported DL is a:

N/A

MATRIX SPIKE:

indicate recovery problems observed
< 75% and > 125%. indicate any
qualifiers vsed

Aluminum = 171%; " L" ~ Indigencus sample concentraticn much higher than
the spike concentration (4X rule}.

Manganese = 33%: *G” - Indigenous sample concentration much higher than
the spike concentration (4X rule).

SRM

indicate recovery of <80% and
>120% and qualifier used

cadmlium = 148%,; L™ - Typical recovery by this method

Chromium = 49%: no qualifier: Typical recovery by this method

Manganese = 57%: no qualifier: Typical recovery by this method

Nickel = 79%; no qualifier; Typical recovery by this method

Arsenic = 79%; no qualifier; Tvpical recovery by this method

Seleninm = 0% na qualitier; Certitied value helow detection Timat

REPLICATES:

indicate RPD's »20%

Gy s AR o Wy B B N .



6/21799

MARINE SEDIMENT Q.C. DATA

Marine Sedinents
for Samples:

ICP Q.C. Resultsr ;
L15421-1/2/3/4 |

Co.lect Date: 23-Apr-99 ! [ T ) ‘
Prop Date: 30-Apr-%9 ' | i
Date of Ana ysis: i02-Jun-99. ; } ; | 1 !
Aralyst: ISean McRae ' ‘ i | L i :
! H : J | i
DUPL CATE SAMPLE #: u542$?944"" T SP&KE SEMPLE #: WGAZ979-5 l
L15421-1 | i ELEMENT 'SPIKE  SPIKED SPIKEC  PERCENT DETECTION
ELEMENT | BACKGROUND ~ REPLICATE | RPD | QUALIFIER| SPikeD | ADDED | BLANK  SAMPLZ  RECOVERY PQUALIFIER] LIMIT | METHOD
mg/Kg mg/Xg | \ pome/t | mesl mesKg . l ma/¥g cape
Ag <MDL <L | ; Ao L2 s S56ee 9% 0.2 16-02- 004
AL 7510 730 P2 AL . 12 | 114 8530 e L 5 16-02-004
As <MDL ML | as 4 L 3Ts oy 94 2.5 16-02- 004
Ba ! ‘ 3a } !'f'ti' i : i o 16-02-004
Be 0.088 0.09% | | 3¢ | 0.4 0373 8.7 93 | 0.05  [16-02- 004
ca | { Za _ | 16-02- 004
c 0.15 <L >d 1.2 11 o 55.5 92 : 0.15 16-02-004
o 9.9 9.97 o croocoh2 )13 es2 T 92 0.25  |16-02-004
Cu 8.73 94 7 | Cu | b2z |t oser T 96 0.2 |16-02-004
Fe 14500 14600 1| Fe | 50 i 45.6 & 16500 80 | 2.5 16-02-004)
K_ { | < ! ' } 16-02-004
Mg 5 ! Mg f } 16-02-004)
Mr 202 198 1 2 Mn 0.8 0.756 . 224 5% G 0.1 16-02-D04
Mo : Mo : : ‘ 16-02-004
Na - Na 5 16-02- 04
Ki G.79 9.58 2 Ni 1.2 1.13 651 9z 1 16-02-004
Ph 5.2 4.2 ! Pb 4 37 0 85 91 1.5 16-02-004
sb 3 i Sb ’ 16-02-004
Se <MpL <ol | f Se 2 1.1 . 92.9 93 2.5 16-02-004
T <MDL ot T O N 10 |16-02-004
n 35.4 3.6 1 Zn % 2 1m0 oery 86 0.25 |16-02-004
Marine Sediments CVAA-Kg Q.C. Resultis i .
For Sauples: Li5621-1/2/3/4 ?
Cotlect Date: ‘23-Apr-99 _ !
Prep Date: 130-Ape-95 .
Date of Analysis: 03-May-99 )
Analyst: Ikevir Cummings
CUPLICATE SAPPLE #: WG62491-4 SPIKE SAMPLE #: WG42491-5
L15421-1 | ELEMENT  SPIKE SPIKED ~SPIKED PERCENT DITECTION
ZLEVENT | BACKGROWND ' REPLICATE  RFD  QUALIFIER| SPIKED  ADDED | BLANK  SAMPLE  RECOYERY 'QUALIFIER|  LIMIT ME THOD
mg/Xg ma/Kg mg/l . mg/l . mgsKg | ng/Kg CODE
Hg 0.042 0.027 Wg . 0.005 | 0.0051  0.505 7 0.02 |16-0t-005
Page 1

L15421.xis



MARINE SEDIMENT G.C. DATA

Marine Sediments ICP Q. C. Restits i !
For Samples: L15421-1/2/374 ! o
Collect Pate: 33-Apr-99 | j T
Prep Date: 30-Apr-99 1
Date of Analysis: 02-Jun-99 i
Ana.yst: Sean McRae ‘
SRM PACS-1 BLANK
MEASURED | CERTIFIED ~ PERCENT | DETECTION i DETECTION |
ELZHENT VALUE VALUE RECOVIRY LIMIT  OUALTFIER | ELEMENT | BLANK LIMIT | QUALIFIER{ METHCC
mg/Kg mg/Kg my/Kg mg/L mg/L CODE
*Ag 1.7 NC ‘ C.B& i Ag <MDL 0.0064 16-02-C04
AL 17400 NC 21 ; Al <MDL 0.1 16-02-C04
As 168 211 = 1 79 M As <MOL 0.05 16-02-004
Ba Ba <MDL 16-02-C06
*Be 0.3 NC .21 | Be <MDL 0.001 16-02-004
Ca ! Ca <MDL 16-02-€04
cd 3.52 2.38 + .2 148 C.64 L td <MDL | 0,003 16-02-C06
Cr 55.4 113 + 8 49 ! [ cr <MOL ' 0.005 16-02-C04
Cu 424 452 + 16 94 ooces Cu | <MDL 0.004 16-02-C04
*Fe 34200 NC 11 i Fe 0.11 ° 0.05 B 16-02-C04
K_ i 7 K <MDL | ! 16-02-C04
Mg ’ T Mg <MDL | - 16-02-C04
Mn 270 CO470 £ 12 57 NS MR <MDL g.oo2 16-0Z-C04
Mo f12.3 s 9 ' Mo <MDL - 16-02-(04
Na } : ' Ka <MOL 16-02-(04
Ni 35 L4411 2 79 . Ni <ML 0.02 16-02-C04
b 380 404 + 20 54 R Pb <MDL 0.03 16-02-C04
sb 171 +14 $b <MDL 16-02-C04
se <MDL 1.0¢ 0 11 se | «<MDL 0.05 16-02-(04
*TL <MDL NC f 43 TL | <MDL 0.2 16-02-C04
Zn 717 | 824 1 22 87 1.1 In <MDL 0.005 16-02-C04
* indicates elements noF certified
‘ \ A .
Marine Sediments CVAA-Hg ‘ : :
For _S.jamplesz J15421-1/2/374 i I
Collect Date: 23-Apr-99
Prep Date: 30-Apr-99
Date of Analvsis: J3-May-99
Analyst: :(evin Cummings !
SRM PACS-1 "BLANK
MEASURED | CERTIFIED | PERCENT DETECTION‘} : | DETECTION
ELEMENT | VALUE | VALUE | RECOVIRY LIMIT  |QUALIFIER § ELEMENT ! BLANK |  LIMIT [ QUALIFIER| METHOD
mg/Kg | mgskg me/ks | . mgsL mg/L CODE
Hg 5.5 | 4.5/ 90 0.092 | g <MDL G.0002 16-01-L05
624799 Page 2 L15421.xls



Preparption Method“
iject Number '
P-oject Description:
reparaticn Date:
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woirk Gronp Nufger:

Analyst:

WGHQHG |
C

Matrix:
Analysis:

OTHER

ANALYTICAL SAMPLES QUALITY CONTROL SAMPLES
FINAL QC QC FINAL
SAMPLE WEIGHT | VOLUME SAMPLE SAMPLE WEIGHT | VOLUME
NUMBER (2) (ml) NUMBER - DESCRIPTION (g) (ml)
1) LI -) 1.007 |_1oowml | Wa 5 | -1 L Metned Ry S )
3 I R o1y 2 2| SPLRIK
3| -3 | 100l 3 —3|  PACS - S DR | 7
. ~t] | Lol A e — | BN = LAR Dup 0.999
s 5 -5 LS4~ pwespy | 1.olo | b
t 6
_ 7 7
_8 ] ®
v | b
10 B 1)
il it
e I
13 13
14 _‘—
s SOLUTION SPIEE ELEMENTS (ugil) s:\?}i?;rﬁ) W.HT::?‘LE'“H”
t A 8- S0 Ro 300 Si- 230, 7T - 100
¥ B 5 - 1000
—— = PO T T BE - T BT, U, C T, Ot
15 2 Ni, Ag, V. Zn - 2000 K - 20,500; Ma - 210; Se - 500
19 T 3 Al- 1200; Ca - 5000; My - 3.40KI; Na - 000
30 MUERCURY - 3000 50 1Oy
. Coments:
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ORGANIC CHEMISTRY QC DATA



METRC Environmental Laboratory
WORK GROUP REPORT (wk(2)
May 26 1999, 07:534 am

WOrk Group: WG42504 (Bs#8%¥-bnay  for Deparument: 7 - Crganics, Trace

Created: 03-MAY-1999 Due: Operater: lm/mm
o arPeyrGrProdust: GoaMEte X EEtaY UA Workdate ' bugdate
1421-1 423056-160 Narfolk Cleanup Study SED S BNA SALTWTRSED DONE U 07-MAY-99 O7-JUN-99
421-2 423056-160 Norfalk tleanup Study SED S BNA SALTWTRSED DONE U O7-MAY-99 O7-JUN-99
421 3 423056 160 Narfelk Cleanup Study SED S BHA SALTWTRSED DONE U Q7-MAY-29 07-JUN-979
421-4 423056-160 Nerfolk Cleanup Study SED S5 BNA SALTWTRSED DONE U O7-MAY-99 O7-JUN-99
25041 MB S BNA OTHR SOLID DONE U 03-MAY-99
2504-2 5B S BNA OTHR SOLID DONE U 03-MAY-99
2504-3 MS S BNA SALTWTRSED DONE U 03-MAY-99
2504 -4 MsD S BNA : SALTWTRSED DONE U 03-MAY-59
2504-5 Hv] § BNA SALTWTRSED DONE U 03-MAT-99
2504-6 . SRM 5 BNA OTHR SCOLID DONE U (03-MAY-99
2504-7 MB S BNA : OTHR SCLID DONE U 18-MAY-99
2504-8 SR S BNA OTHR 80110 DONF U 10-MAY-99
ments:
421-1 3-Grab Composite, 0 - 10 cm
421-2 3-grab composite, 0 - 10 cm
421-3 3-Grab Composite, 0 - 10 cm
LYARIA 3-Grab Composite, 0 - 10 cm
25041 MBU503G9
2504-2 WG42504-1
2504-3 L15421-1
2504-4 WGEL2504-3 L15421-1
2504-5 L15421-4
2504-6 19414
2504-7 MBOS - -00
2504-8 WG42504-7
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KING IOUNTY METRO ENVIRONMENTAL LABORATORY
.ab QC Resort - 06/07/1999 08:51
Run ID: R29242 Workgroup: WG42504 (BS#89-bna)

MB WG4 2504-1 Matrix: OTHR SOLID Listtype:z ORBNA Method: EPA 3550378270C (7-3-01-00%) Project: PKey: SED
Parametet B Hdl _Rdl Units MB value Qual =
N-Nitroseudimethy{amine 110 160 ug/K3 <MDL Tt T e T
Phencl 110 160 ug/K3 <MDL
Bis(2-Chlecroethyt)Ether 16 26.7 ug/K3 <MDL
2-Chlorophenol 53 107 ug/x3 <MDL
Bis{2-Chlorcisopropyl )Ether 53 107 ug/K3 <MDL
H-Nitrosedi-N-Propylamine 27 53.3 ug/K3 <MDL
Hexach loicethane 27 53.3 ug/Kg <MDL
Nitroben:ene 27 53.3 ug/K3 <MDL
[sophorone 27 53.3 ug/K3 <MDL
2-Nitropkenot r44 53.3 ug/K3 <MDL
2, %-Dime:hylphenal 27 53.3 ugs/kKa - <MOL
8is{2-Chicroethoxy)Methane 2T 53.3 ug/Kg . <MDL
2,4-Dichlorophenol er 53.3 ug/¥g <MOL
Naphthalene 43 80 ug/Kg <MDL
Hexach Lorobutadiene 27 53.3 ug/Ky .. <MDL
4-Chloroe 3-Methylphenal 53 107 ug/Xg <MDL
Hexach Lorocyclopentadiene ar 53.3 ugy/Kg <MDL
2,4,6-Tr chlorophenol 110 213 ug/Kg <MDL
2-Chlorenaphthalene 16 26.7 ug/Kg <MDL
Acenaphtlylene 16 26.7 ug/Kg <MDL
Dimethyl Phthalate 11 16 ug/Kg <MDL
2,6-Dini:rotoluere i1 21.3 ug/Kg <MDL
Acenaphtlene 11 21.3 ug/Kg <MDL
2,4-Dini:rophenol 53 107 ug/Kg <MDL
4-Nitropienol 53 107 ug/Kg <MDL
2,4-Dini:rotoluene 11 21.3 ua/Kg <MDL
Fluorene 16 26.7 ug/Kg <MDL
Diethyl Phthalate 27 53.3 ug/Kg <MDL
4-Chlorophenyl Prenyl Ether 16 26.7 ug/kg <MDL
4,6-Diniro-0-Cresol 53 107 ug/Kg <MDL
N-Nitrosodiphenylamine a7 53.3 ug/Kg <MDL
1,2-Diphenylhydrazine 53 107 ug/Kg <MDL
&-Bromophenyl Phenyl Ether 11 16 ug/Kg <MDL
Pentachioerophenol 27 53.3 ug/Kg <MDL
Phenanth ene 16 26.7 ug/Kg <MOL
Anthracene 16 26.7 ug/Kg <MDL
Di-N-Butvl Phthalate 27 53.3 ug/Kg <MDL
Fluoranthene 16 32 ug/Kg <MDL
Benzidine 640 1280 ug/Kg <MDL
Pyrene 16 6.7 ug/Kg <MDL
Benzyl Butyl Phthalate 16 26,7 ug/Kg <MDL
Benzof{ a)anthracene 16 26.7 ug/Kg <MDL
Chrysene 16 26.7 ug/kKg <MDOL
3,3'-Dicilorobeniidine ar 53.3 ug/kg <MDL
Bis(2-Ethythexyl Phthalate 16 26.7 ug/Kg <MDL
Di-N-Octrl Phthalate 16 26.7 ug/Kg <MOL
Benzo( b luoranthene 43 80 Lg/Kg <MDL
Benzo{ k) luoranthene 43 20 ug/Kg <MDI.
Benzo(a)pyrene 27 53.3 Lg/Kg <MDL
Indenco(t.2,3-Cd¥fyrene 27 53.3 Lg/Kg <MOL
Dibenza(a, h)anthracene 43 86 ug/Kg <MDL
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KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report - 05/07/1999 08:51

Run ID: R29242 Workgroup: HWG4250% (BS#89-bna)

MB:WG42504-1

Parameter Mal
8enzo(g,h, 1)perylene Fr A
Anilinc 53
denzyl Alcohol 27
2-Methytphenal 27
4-Methyliphenol 2
Benzaic Acid 110
4-Chloroaniline 53
2-Methylnaphthalene 43
2,4,5-trichloroghenol 110
2-Nitrcaniline 110
3-Nitroaniline 110
Dibenzofuran 27
4-Nitroaniline 110
Carbazcle 27
Coprostanol 270
Caffeine 5.3

753

10
53
53
53
16
10
80
21
16
16
53
16
53
53
26

Matrix: OTHR SOLID Listtype: ORBNA Method: EPA 355)B/B270C (7-3-01-004) . Project:

PKey: SED

Rdt Units MB Value oQual
.3 ug/Kg <MDL
7 ug/Kg <MDL
.3 ug/Kg <MDL
3 ug/Kg <MDL
3 ug/Kg <MDL
a ug/Kg <MDL
7 ug/Kg <MDL
ug/Kg <MDL
3 ug/Kg <MDL
a ug/Kg <MDL
a ug/Kg <MDL
.3 ug/Kg <MDL
t] ug/Kg <MDL
3 ug/Kg <MDL
3 ug/Kg <MDL
g ug/Kg <MDL

PKey: SED

SB:WC42504-2 HMB:WG42504-1 Matrix: OTHR SCLID [isttype: ORBNA Method: EPA 3550B/8270C (7-3-01-004) Project:
Parameter ~ Mdi Rdl Units  MB value Truevalue S3 Value % Rec., Qual Limits  Truevalue Vaiue % fec. Qual Limits RPD/RSD Qual Limits
N-Nitrcsodimethylamine 1o 160 ug/Kg <MDL 133373333 862 50-7150 100
Phenol 110 160 ug/Kg <MlL 1333.3333 378 28 * 50-150 100
Bis{2-Chlaroethyl}Ether 16 26.7 ug/Kg <MDL 1333.3333 445 3 * 50-150 100
2-Chlorophenol 53 107 tig/Kg <ML 1333.3333 496 37 * 50-150 100
Bis(2-{hloroisopropyl )E ther 53 107 ugiig <ML 1333.3533 457 34 ¥ 50-150 100
N-Nitrcsedi-N-Propylamine 27 53.3 ug/{g <ML 1333.3333 576 43 * 50-150 100
Hexachloroethane 27 53.3 ug/ig <ML 1333_3333 6B 32 50-15%0 100
Nitrobenzene ar 53.3 ug/(g <MIL 1333.3333 552 49 * .50-150 100
Isophorone 27 53.3 ug/<g <MDL 1333.3333 481 36 * 50-150 100
2-Nitrephenol 27 53.3 ug/{g <ML 1333.3333 516 A * 50-150 100
2,4-Dimethyiphenot 27 53.3 Lug/<g <ML 1333.3333 102 8 * 50-150 100
Bis(2-Chloroethoxy)Methane 27 53.3 ug/{g <ML 1333.3333 452 49 * 50-150 ‘00
2,4-Dichlorophenol 27 53.3 ug/<g <MIL 1333.3333 542 48 * 50-150 ‘00
Naphthzlene 43 80 ug/iig <ML 1333.3333 704 53 53-150 i)
Hexachlorobutadiene 27 53.3 ug/ig <ML 1333.3333 681 51 50-150 ‘a0
4-Chlero-3-Methylphenot 53 107 ug/ig <MDL 1333.3333 1040 78 50-150 ‘0f
Hexachloracyclopentadiene 27 53.3 ug/<g <MDL 1333.3333 345 26 * 50-150 00
2,4,6-Trichlorophenol {10 213 ug/{g <MBL 1333.3333 327 52 50-150 100
2-Chloronaphthalene 16 26.7 ugf{g <MDL 1333.3333 726 54 50-150 100
Acenaphthylene 16 26.7 ug/(g <MDL 1333.3333 340 £5 50-150 100
Dimethyl Phthalate 1 16 ugsdy <MDL 1333,3333 1130 a5 50-150 100
2,6-Diritrototuene 1 21.3 ug/<g <MDL 1333.3333 1030 77 50-150 100
Acenaphthene 1 21.3 ug/dg <HMDL 1333.3333 151 b 50-150 100
2,4-Diritrophencl 53 107 ug/{g <MDL 1333.3333 873 65 50-15%0 ‘an
4-Nitrophenol 53 107 ug/<g <MDL 1333.3333 1170 ar 50-150 ‘00
2,4-Dimitrotoluene 11 21.§ ug/ig <MDL 13133.3333 (140 a5 50-150 ‘Gl
Fluorene 16 26.7 ug/ (g <MDL. 1333.3333 1070 81 50-150 100
biethyl Phthalate 27 53.3 ug/ig <MDL 1333.3333 1230 92 50-150 100
4-Chlcraphenyl Pienyl Ether 16 26.7 ug/xg <MDL 1333.3333 1010 76 50-150 100
Page 2



KING CCUNTY METRO EWVIRONMENTAL _ABGRATORY
Lab GC Report - 0670771999 38:51

Run 1D: R29242 Workgroup: WG42504 (BS#89-bna)

SB:WG4Z504-2 MB:WG42504-1 Matrix: DTHR SOLID Listtype: ORBHA Method: EPA 3550B/B270C (7-3-01-004) - Project: PKey: SEO

Parameter ~ MdL ~Rdl Units  MB Value  Truevalue SB Value % Rec. Qual Limits Truevalue Value % Rec. Qual Limits RPD/RSP Qual Limits
4,6-Dimitro-D-Cresol 53 107 ug/Kg <MDL 1333.3333 941 50-150 100
N-Nitrocodiphenylamine 27 53.3 ug/Kg <MDL 1333.3333 1110 83 56-150 100
1,2-Diprenylhydrzzine 53 107 ug/Kg <MDL 1353.3333 1070 83 50-150 100
4-Bromophenyl Phenyl Ether 1 16 ug/Kg <MDL 1333.3333 995 75 50-1350 100
pPentachlorophencl 27 53.3 ug/Kg <MDL 1333.3333 908 A 50-150 10D
Phenanthrene 16 26.7 ug /Ky <MDL 1333.3333 1110 84 50-150 100
Anthracene 16 26.7 ug/Kg <MDL 1333.3333 1060 &0 50-150 100
Di-N-Butyl Phthalate 27 53.3 ug/¥g - <MDL 1333.3333 1250 4 50-150 100
Fluoranthene 16 32 ug/¥g <MDL 1333 ,3333 1140 86 50- 150 130
Benzidine 640 1280 ug/Kg . <MDL 1333.3333 <MDL ¢} * 50-150 100
Pyrene 16 26.7 Lg/Kg <MDL 1333 .3333 1080 a1 53-150 100
Benzyl Butyl Phthalate 16 26.7 ug/Kg <MDL 1333.3333 1110 84 “50-150 100
Benzo{alanthracene 16 26.7 ug/Xg <MOL 1333.3333 1080 21 50-150 100
Chrysene 16 26.7 ug/Kg <HDL 1333.3333 1160 &7 50-150 . 106
3,3t-Dichlorobenzidine er 53.3 ug/Ka <MOL 1333.3333 140 1 * 50150 100
Bis{2-Ethythexyl Phthalate 16 26.7 ug/Kg «<MDL 1333.3333 1160 &7 50~150 100
Di-N-Octyl Phthalate 16 26.7 ug/Kg <ML 1333.3333 1380 104 50-150 100
Benzo(b)fluoranthene 43 a0 ug/Kg <MLL 1333.3333 1160 &7 50-150 100
Benzo(k}f luoranthene 43 80 ug/Kg <MLL 1333.3333 1260 95 50-150 100
Benzo{a)pyrene 27 53.3 ug/Kg <MCL 1333.3333 1070 80 50-150 100
Indeno(1,2,3-Cd)Pyrene 27 53.3 ug/Kg <MCL 1333.3333 1060 7% 50-150 100
Dibenzoia,h)anthracene 43 80 ug/Kg <MCL 1333.3333 1150 &é 50~150 100
Benzo(g.h, i )perylene 27 53.3 ug/Kg <MCL 1333.3333 1010 76 50-150 100
Aniline 53 107 ug/Kg <MCL 1333.3333 <MDL 0 * 50-150 100
Benzyl Alcohol 27 53.2 ug/xg <MLL 1333.3333 354 e * 50-150 100
2-Methy.phenol 27 53.2 ug/kg <MCL 1333.3333 386 29 » 50-150 100
4-Methy.phenol 27 53.2 ug/Kg <MLL 1333.3333 116 3 - 50-150 100
Benzoic Acid 110 160 ug/Kg <MCL 1333.3333 110 8 * 50-150 100
4-Chloroaniline 53 107 ug/Kg <MCL 1333.3333 138 16 " 50-150 100
2-Methyinaphthalene 43 . a0 ua/Kg <MCL 1333.3333 729 55 50-150 100
2,4,5-Trichlorophencl 110 213 ug/Kg <MLL 1233.3333 “000 75 50-150 100
2-Nitroaniline 110 160 ug/xg <MCL 1333.3333 983 7% 50-150 100
3-Nitroaniline 110 160 ug/xg <MLL 1333 .3333 914 £9 50-150 100
Dibenzofuran 27 53.3 ug/Kyg <MCL 1333.3333 981 T4 50-150 100
4-Nitroaniline 110 160 ug/Ky <MLL 13133.3333 ‘280 96 50-150 100
Carbazole 27 53.3 ug/Kg <MLL 1333.3333 2140 <61 * 50-150 100
Coprostanol 270 533 ug/Kg <MLL 13333.333344%0 34 - 50-150 100
MS:WGL2504 -3 MSD:WGA2504-4 L1542°-1 Matrix: SALTWIRSED Listtype: ORBNA Method: EPA 3530B/827CC (7-3-01-004) -Project: 423056-160 PKey: SED

Parametzr Hdl Rdl Units  SampValue Truevalue M§ Value % Rec. Qual Limits Truevalue MSD Value X Rec, Qual timits RPO/RSD Qual Limits
N-Nitrosodimethylamine 110 160 ug/Kg <MLL 1433733337699 52 50-150 1333.3333 672 50 50-150 4 ) 100
Phenol 110 160 ug/Kg <MLL 1333.3333 441 33 C 50-156 1333.,3333 408 31 * 50- 150 6 100
Bis(2-Chloroethyl )Ether 16 26.7 ug/Kg <MLL 1333.3333 458 34 C 50-150 1333,3333 416 3 * 50-150 9 100
2-Chloraphenol 53 107 ug/Kg <MOL 1333.3333 509 i3 C 50-~150 1333.3333 463 35 > 50- 150 8 100
Bis(2-Chloroisop-opyl JEther 53 107 ug/Kg <ML 1333.3333 459 34 C 50-150 1333.3333 419 31 * 50-150 9 100
N-Nitrosodi-N-Propylamine 27 53.3 ug/Kg <MOL 1333.3333 595 45 C 50-150 1333.3333 569 43 * 50-150 5 100
Hexachlareethane 27 53.3 ug/Kg <ML 1333.3333 591 [T/ c 50-150 1331.3333 583 44 * 50-150 0 100
Nitrobenzene 27 53.3 ug/Kg <ML 1333.3333 617 L6 c 50-150 1333.3333 581 &4 * 50-150 4 100
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KING COUNTY METRO ENVIROMMENTAL LABORATORY
Lab QC Report - 0670771999 08:51

Run ID: R29242 Workgroup: WG42504 (BS#8%-bna)

MS:WG42504-3 MSD:WGAH2004-4 L15421-1 Matrix: SALTWIRSED Listtype: ORBNA Method: EPA 1550B/8270C (7-3-01-004) Project: 423056-150 PKey: SED

Parameter . Mal _ Rdi Units SampValue Truevalue MS Value ¥ Rec. Aual Limits_ Truevalue MSD Value X Rec. Qual Limits RPD/RSD Qual Limits
Tsophorane 27 5473 ug/kg <MDL 1333.3333 418 n € 50-150 13353335 441 50-154 T 8 oo
2-Ni troshenol 7 53.3 ug/kg <MDL 1333.3333 579 L3 G 50-150 1332.3333 561 42 * 50-150 2 1ca
2,4-Dimethylphenal 27 53.3 ugstg <MDL 1333.3333 43 3 H 50-150 1333_3333 65 5 * 50-150 100
Bis(2-Ciloroethoxy)Methane 27 53.3 ug/xXg <HOL 1333.3333 412 3] G 50-1:0 13323333 60C 45 * 50-150 2 100
2,4-Dicrlorophenst 27 53.3 ug/xg <MbL 1333.3333 450 L9 G 50-150 1333.3333 648 49 * 50-150 0 100
Naphthal ene 43 80 ug/Kg <MDL 1333.3333 22 L7 G 50-150 1333.3333 629 47 * 50-150 0 100
Hexachlorobutadisne 27 53.3 uga/Kg <MbL 1333.3333 597 5 G 50-150 1332.3333 571 43 > 50-150 5 100
4-Chlora-3-Hethylphenol 53 107 ug/Kg <MDL 1333.3333 853 o4 50-1%¢ 1333,3333 997 75 50-150 16 100
Hexachlarocyclopentadiene 27 53.3 ug/kg . <MDL 1333.3333 345 26 G 50-150 1333.3333 349 26 * 50-150 a 100
2,4,6-Trichloropienol 10 213 ug/Kg <MDL 1333.3333 786 59 50-150 1333.3333 854 b4 50-150 a 100
2-Chloranaphthalene 16 26.T ug/xXg <MDL 1333.3333 N6 54 50-150 1331.3333 737 55 50-150 2 100
Acenaphthylene 16 26.1 ug/Kg <MDL 1333.3333 790 59 50-150 1333.3333 849 64 50-150 B 100
pDimethyl Phthalate 11 16 ug/Kg <MDL 1333.3333 976 73 50-15%0 1333.3333 1110 83 50-150 13 100
2,6-Dinitrotoluene 11 21.% ug/Kg <MDL 1333.3333 930 T S50-150 1333.3333 1060 80 50-150 13 100
Acenaphthene 11 21.3% Lg/Kg <MDL 1333.3333 792 59 50-150 1333.3333 853 64 50-150 B 100
2,4-Dini trophenol 53 107 ug/(g <MDL 1333.3333 §25 62 50-150 1333.3333 918 69 - 50-150 1 160
4-Nitrophenol 53 107 ug/Kg <MDL 1333.3333 1060 9 50-150 1333.3333 1070 80 50-150 1 100
2,4-Dini trotoluene 11 21.3 ug/Kkg <MD, 1333.3333 976 73 50-150 1333.3333 13120 84 50-150 14 100
Fluorene 16 26.T ug/Kg <MDL 1333.3333 958 72 50-15Q 1333.3333 1040 80 50-150 11 100
Diethyl Phthalate 27 53.3 ug/Kg <MDL 1333.3333 (100 82 50-150 1333.3333 1240 9% 50-150 14 100
4-Chlorophenyl Phenyi Ether 16 26.7 ug/Kg <MDL 1333.3333 942 n 50-1%0 1333.3333 1040 78 50-150 4 100
4,6-Dinitro-0-Cresol 53 107 ug/Kg <MDL 1333.3333 851 o 50-150 1333.3333 %40 72 50-150 12 100
N-Nitrosodiphenyl amine 27 53.3 ug/Kg <MDL 1333.3333 896 67 50-150 1333.3333 1030 77 SQ-150 14 100
1,2-Diphenylhydrazine 53 107 ug/Kg <MDL 1333 3333 973 3 50-150 1333.3333 1070 80 50-150 9 100
4-Bromophenyl Phenyl Ether 1 16 ug/Kg <MDL 1333.3333 937 0 50-150 1333.3333 1040 80 50-150 13 100
pentachlorsphenol 27 53.3% ug/xg <MDL 1333.3333 335 63 50-150 1333.3333 995 75 50-150Q 17 100
Phenanthrene 16 26.7 ug/Kg 16 1333.3333 1050 7 50-1502 1333.3333 1180 88 50-150 13 100
Anthracene 16 26.7 ug/Kg <MDL 1333.3333 953 1 50-150 1333.3333 1090 B1 50-150 13 100
Di-N-Butyl Phthalate 27 53.3% ug/Kg <MDL 1333.3333 1090 82 50-158 1333.3333 1250 G4 50-150 14 “00
Fluoranthene 16 32 ug/Kg <MDL 1333.3333 1060 30 50-150 1333.3333 1170 88 50-150 10 ‘00
Benzidine 640 1283 ug/Kg <MOL 1333.3333 <MDL 0 X 50-150 1333.3333 <MOL 0 * 50-150 ‘00
Pyrene 16 26.7 ug/Kg <ML 1333.3333 1040 78 50-150 1333.3333 1160 a7 50-150 1 ‘00
Benzyl Butyl Phthalate 16 26.7 ug/Kg <MDL 1333.3333 1070 30 50-150 1333.3333 1180 88 50-150 10 00
Benzo{a)anthracene 16 26.7 ug/Kg <ML $333.3333 1040 76 50-150  1333.3333 1120 84 50-159 10 ‘00
Chrysene 16 26.7 ug/Kg <MIL $333.3333 1070 31 53-150 1333.3333 1200 S0 50-150 1 “00
3,3'-Dichlorobenzidine 27 53.3 ug/Kg <MJL 1333.3333 DL [t b 50-150 1333.3333 <MDL 0 * 50-150 100
Bis{2-Ethythexyl)Phthalate 16 26.7 ug/Kg <MIL 1333_3333 1090 31 50-150 1333.3333 1250 Q4 50-150 15 100
Di-N-Octyl Phthalate 16 26.7 ug/Kg <ML 1333.3333 1260 95 50-150 1333.3333 1380 104 50-150 9 100
Benzo(b)flucranthene 43 80 ug/Kg <MIL 1333.3333 1060 30 50-150 1333.3333 1220 92 50-150 14 100
Benzo(k) flucranthene 43 80 ug/Kg <MIL 1333.3333 1170 38 50-150 1333.3333 1310 98 50-150 i1 100
Benzo(a)pyrene 27 53.3 ug/Kg <M3L 1333.3333 370 73 50-150 1333.3333 1080 a1 50-150 10 100
Indena(l,2,3-Cd)Pyrene 27 53.3 ug/Kg <ML 1333.3333 290 74 50-150 1333.3333 1100 a3 50-150 it |0C
Dibenza(a,hYanthracene 43 80 ug/Kg <ML 1333.3333 998 5 50-150 1333.3333 1180 a9 50-150 17 0o
Benze(g, h, i Yperylene 27 53.3 ug/Kg <MDL 1333.3333 384 56 50-150 1333.3333 2917 69 50-150 4 100
Aniline 53 107 ug/Kg <MDL 1333.3333 <MDL 0 X 50-150 1333.3333 <MpL 0 * 50-150 100
Benzyl Alcohol 27 53.3 ug/Kg <MDL 1333_3333 288 22 G 50-150 1333.3333 197 12 * 50-150 59 100
2 -Methyl phenol 27 53.3 ug/Kg <MDL 1333.3333 397 30 G 5G-150 1333.3333 433 32 * 50-150 & 100
4-Methyl phenol 27 53.3 ug/Kg <MDL 1333.3333 414 31 & 5C-150 1333.3333 3% 30 * 50-150 3 100
Benzoic Acid 110 160 ug/Kg <ML 1333.3333 776 58 5G-150 1333.3333 677 66 50-150 13 |00
4-Chlorcaniline 53 107 ug/Kg <ML 1333.3333 272 20 G 50-150 1333.3333 284 21 * 50-150 S 100
2-Methylnaphthalene 43 a0 ug/Kg <MIL 1333.3333 451 +9 G 50-150 1333.3333 700 53 50-150 8 100
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KING COUNTY METRO ENVIRONMENTYAL LABORATCRY
Lab QC Report - 0670771999 D8:51

Run 1D: R29242 Workgroup: WG42504 (BS#B89-bna)

Listtype: ORBNA Metkod: EPA 3550B/8270C (7‘3f01'005) Project: 423056-160

MS:WG4A2504-3 MSD:WG42504-4 L15421-1 Matrix: SALTWRSED

Parameter o Ml - Rdl Units  SampValue Truevalue MS Value X Rec. Qual
2,4,5-Trichlorophenol 110 213 ug/fg <ML 1333.3333 1010 76
2-Nitrcaniline 110 160 ug/Lg <MbL 1333.3333 &68 65
3-Nitrcaniline 110 160 ug/(g <MbL 1333.3333 55 24 G
Dibenzcfuran 27 53.% ug/(g <MbL 1333.3333 892 &7
4-Nitrcaniline 110 160 ug/{g <MbL 1333.3333 516 9 G
Carbazcte 27 53.3 ug/<(g © <MbL 1333 .3333 '960 147
Coprostanol 270 513 ug/f(g <MDL 13333 33335920 &4 G

Limits
50-150
50-150
50-150
50-150
50-150
50-150
50-150

PKey: SED

Truevalue MSD Yalue X Rec. Quat

1333.3333 953
1333.3333 445
1333.3333 975
1333.3333 507
1333.3333 2202
13333.3333492)

1333.3333 1160 BT

71
33
73
38
165
37

LD:WG4ESO4-5 L19421-4 Matrix: SALTWIRSED Listtype: ORBNA Method: EPA 35508/8270C (7-3-0'1-004) Project: 423056-160 PKéy: SED

-

L

Limits

¢-150
50-150
50-150
50-150
50-150
50-150
50-150

RPD/RSD Qual Limits
15 100
9 100
3 120
9 100
3 18
12 100
7 100

parameter wdl adl Units  SamValue Truevalue LD vVelue % Rec. Quel Limits RPD/RS0 Qual Limits
N-Nitrosodimethylamine {0 160 ug/<g <MBL — eMbL ) 100
Phenol 110 160 ug/Kg <MdL <MDL 100
Bis(2-thloroethyl)Ether 16 26.7 ug/Kg <ML <MDL 100
2-thlcrophenot 53 107 ug/ka <ML <MDL 100
Bis{2-Chloroisaopropyl )Ether 53 107 ug/Kg <MIL <MD 100
M-Nitresodi-N-Praopylamine 27 53.3 ug/Kg <ML <MDL 100
Hexachlaroethane 27 533 ug/Kg <M3L <MDL 160
Nitrcbenzene 27 533 ug/Kg <MJL <MDL 100
I sophorone 27 533 ug/Kg <ML <MDL 100
2-Nitrophenal 27 53.3 ug/Kg <MOL <MDL 160
2,4-Dinethylphencl 27 53.3 ua/Kg <MOL <MDL 160
Bis{2-ChlorcethoexyMethane 27 533 ug/Kg <MOL <MDL 100
2. 4-Dichlorophenol 27 53.3 ug/Kg <MOL <MDL 100
Maphthalene 43 80 ug /Ky <ML <MDL 100
Hexach.orobutad ene 27 533 ug/Kg <MJL <MDL 100
4-Chloro-3-Methylphenol 53 107 ug/Kg <MOL <MDL 100
Hexach.orocyclopentadiene 27 53.3 ug/xg <MIL <MDL 100
2,4,6-"richlorophenol 11¢ 213 ug/kg <ML <MDL 100
2-Chlc-onaphtha.ene 16 26.7 uUg/Kg <ML <MDL 100
Acenaphthylene 16 26.7 ug/Kg <ML <MDL 100
Dimethvl Phthalate 11 16 Lg/Kg <ML <MDL 100
2,6-Dinitrotoluene 11 21.3 ug/Kg <MIL <MDL 100
Acenaphthene i 21.3 ug/Kg <MDL <MDL 100
2,4-Dinitrophenst 53 107 ug/Kg <MJL <MPL 100
4-Nitrophenol 53 107 ug/Kg <MDL <MDL 100
2,4-Dinitrotolucne 11 21.3 ug/Kg <MDL. <MDL 100
Fluorene 16 26.7 ug/Kg <MDL <MDL 100
Diethyl Phthalate 27 53.3 ug/Kg <MDL <MDL 100
4-Chlo-ophenyl Phenyl Ether 16 26.7 . ug/Kg <MDL <MDL 100
4,6-Dinitro-0-Cresol 53 167 ug/Kg <MDL <MDL 100
N-Nitrosodiphenylamine 27 53.3 ug/Kg <MDL <MDL 100
1,2-Diphenylhyd-azine 53 107 ug/Kq <MDL <MDL 100
4-Bromophenyl Phenyl E£ther 1" 16 ug/kg <MDL <DL 100
Pentacilorophensl 27 53.3 ug/Kg <MDL <MDL 100
Phenanthrene 16 26.7 ug/Kg <ML <MDL 100
Anthrazene 16 26.7 ugsKg <MDL <MDL 100
Di-K-Batyl Phthalate 27 53.3 ug/Ky <MDL <MDL 100
Fluoranthene 16 32 ug/Ky <MDL 34.7 . 100
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KEING COUNTY METRO ENVIRONMENTAL LABCRATORY
Lab QC Report - 0&/07/1999 08:51
Run ID: R29242 Workgroup: WG42504 (BS#B9-tna)

LD :WG42504-5 115421-4 Matrix: SALTWIRSED Listtype: ORBNA Method: EPA 3550Br8270C {7-3-01-004) Project: 423056-160  PKey: SED
Parameter Mdl Rdl Units  Sampvalue Truevalue L8 Value % Rec. Oual Limits RPD/RSD Qual Limits
Benzidine &40 1280 ug/kg <MLL <MDL 100
Pyrene 16 6.7 ug/kg <MCL 26 100
Benzyl Butyl Phthalate 16 26.7 ug/kg <MEL <MD 190
Benzo(ajanthracene 16 26.7 ug/kg <MDL <MDL 100
Chrysene 16 26.7 ug/kg <MCL <MDL 100
3,3'-pichlorobeniidine 27 533 ug/kg <MLL <MDL 100
Bis(2-Ethylhexyl Phthalate 16 267 ug/kg <MOL MOL 100
Di-N-Octyl Phthalate 16 26.7 ug/kg <MOL ML 100
Benzo(b)fluoranthene 43 80 ug/Kg <MOL MDL 100
Benzo{k)fluoranthene 43 80 ug/kg <MDL MDL 100
Benzo(a)pyrene 27 53.3 ug/kg <MDL <MDL 100
Indeno(1,2,35-Cd)Pyrene 27 53.3 ug/kg <MCL MOL 130
Dibenzo{a,h)anthracene 43 80 ug/Kkg <MCL MOL 100
Benzo(g,h,i)perylene 27 533 ug/kg 54.7 a2 40 100
Aniline 53 107 ug/Kkg <MDL DL 100
Benzyl Alcohol 27 53.3 ug/Kg <MDL MOL 100
2-Methy.phenol 27 533 ugsky <MDL MDL 120
4-Methyiphenal 27 533 ug/Kg <MlIL MOL 100
Benzoic Acid 110 160 ug/Kg <MCL MOL 100
4+Chloreaniline 53 107 ug/Kkg <MDL <MOL 100
2-Methy.naphthalene 43 a0 ug/kg <MOL <MCL 100
2,4,5-Trichtorophenol 110 213 ug/kg <MOL <MDL 100
2-Kitroaniline 110 160 ug/kg <MOL <MDL 100
I-Nitroaniline 110 160 ug/kg <MDL <MDL 100
Dibenzofuran 27 53.3 ug/Kyg <MOL MDL 100
4-Nitroaniline 110 160 ug/Kg <MDL <MDL 100
Carbazole 27 53.3 ug/Kg ~<MOL <MDL 100
Coprostanol 270 533 ug/Kkg <MDL <MDL 100
Caffeine 5.3 26.7 ug/fkg <MDL MDL 100
SRM:WG42504-6 Matrix; OTHR SOLID Listiype: ORBNA Methoc: EPA 3550B/8270C (7-3-01-004) Project: PKey: SED
Parameter Mdl ~ Rdl Units  SampValue Truevalue S Value X Rec. Qual Limits N ___RPD/RSD Qual Limits
Naphthalene 43 80 ug/Kg Q877867 189 19 G 80-120 100
Fluorene 16 26.7 ugsKkyg 95.1467 20 21 G 80-120 100
Phenanthrene - 14 26.7 ug/Ky 478,24 332 & G 80-120 100
Anthracene 16 26.7 ug/Kg 179.9467 117 &5 [ 80-120 100
Fluoranthene 16 32 ug/Kg P59.4133 &1 &% G 80-120 100
Pyrene 16 26.7 ug/Kg ¥93.1733 573 72 G 80-120 100
fenzo(a)anthracene 16 26.7 ug/kg L17.6 287 &9 G 80-120 100
Chrysene 16 26.7 ug/Kg 371.6267 4LT 120 f0-120 100
Benzo(b) fluoranttene 43 80 ug/kg 723.7333 799 "a BO-120 100
B8enzo(k)fluaranttene 43 80 ug/Kg 353.0667 34 106 BO-120 100
Benzo(a)pyrene 27 53.2 ug/fKg 6141867 362 59 [ Bo-120 150
Indenot1,2,3-Cd)Fyrene 27 53.3 ug/Kg 489.9733 200 41 G B8G-120 100
Dibenzo{a,h)anthracene 43 BO ug/Kg 72.2667 - 43 (4] G BO-120 100
Benzo(g,h,1)perylene 27 53.3 ug/Kg 513.44 128 23 G 80-120 100
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KING COUNTY METRO ENVIRUNMENTAL LABORATORY
Lab OC Report - 06/07/1999 08:51
Run ID: R29242 Workgroup: WG42504 (BS#B9-bna)

MB:WG42504-7 Matrix: OTHR SOLID Listtype: ORBNA Method: EPA 35508/8270C (7-3-01-004) Project: P¥ey: SED
Parameter Midl Rcl Units  MB vVatlue Qual
N-Nitrosodimethylamine 110 160 ug/Kg <MDL
Phenol 110 160 ug/kg <MDL
Bis(2-Chloroethyl)Ether 16 26.F ug/Ky <MDL
2-Chlorophencl 53 107 ug/Kg <MDL
Bis{2-Chloroisopropyl )Ether 53 107 ug/Kkg <MDL
N-Nitrosodi-N-Propylamine 27 53.1 ug/kg <MDL
Hexachloroethane 27 53.2 ug/kg <ML
Nitrobenzene 27 53.2 ug/kg <MDL.
Isophorene 27 53.3 ug/kg <MDL
2-Nitrophenal 27 53.1 ug/kg <MOL
2,4-Dimethylphensl 27 53.3 ug/Kg <MDL
Bis(2-Chloroethoxy)Methane 27 53.3 ug/kg <MDL
2,4-Dichloropheno! a7 53.3 ug/kg <MOL
Naphtha ene 43 80 ug/kg <MOL
Hexachlorobutadiene 27 53.3 ug/ ey <MoL
4-Chloro-3-Methylphenol 53 107 ug/¥g <MCL
Hexachlaroccyclopentadiene 27 53.3 ug/¥g <MOL
2,4,6-T-ichlorophenol 110 213 ug/¥g <ML
2-Chloranaphthatene 16 26.7 ug/Kg <MOL
Acenaphchylene 16 26.7 ug/ky <MOL
Dimethyl Phthala‘e " 16 ug/kg <MD
2,6-binitrotoluene 11 21.3 ug/Eg <MLL
Acenaphthene 1 21.3 ug/kg <MiIL
2,4-Dini tropheno. 53 107 ug/kg <MDL
4-Nitrophenol 53 107 ug/¥g <MOL
2,4-Dinitroto{uene i1 21.3 ug/Kg <ML
Fluorena 16 26.7 ug/kg <MIL
Diethyl Phthalate 27 53.3 . ug/Kg <ML
4-Chlorophenyl Phenyl Ether 16 26.7 ug/ig <MDL
4,6-Dinitro-G-Cresol 53 107 ug/ig <MDL
N-Nitrosodiphenylamine 27 53.3 ug/kg <MDi
1,2-0iprenylhydrazine 53 107 ug/ig <MDL
4-Bromoshenyl Phenyl Ether 17 16 ug/ig <MbL
Pentachlorophenol 27 53.3 ug/kg <MDL
Phenantirene 16 26.7 ug/ig <MDL
Anthraczne 16 26.7 ug/kg <MDL
Di-H-Butyl Phthalate 27 53.3 ug/¥kg <MDL
Fluaranthene 16 32 ug/kg <MDL
Benzidi-e 640 1280 ug/ig <MDL
Pyrene 16 26.7 ug/ig <MDI.
Benzyl 3utyl Phthalate 16 26.7 ug/Xg <MOL
Benzo{a}anthracene 16 26.7 ug/Xg <ML
Chrysenz 16 26.7 ua/kg <ML
3,3'-Dizhlorabenzidine 27 53.3 ug/Kkg <ML
Bis(2-Ethyihexyl)Phthatate ) 26.7 ug/tg <MD}
Di-N-Octyl Phthalate 16 26.7 ug/kg <MD
Benzo(b}fluoranthene 43 80 ug/kg <MDL
Benzo{k)}fluoranthene 43 a0 ug/kg <MbL
Benzo{a)pyrene 27 53.3 ug/Kkg <MOL
Indeno(l,2,3-Cd)Pyrene 27 53.3 ug/Kg <MBL
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KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report - 0£/G7/1999 D8:51

Run ID: R2¥242 Workgroup: WG42504 (BSKA9-bna)

MB:WG42504-7

Matrix: DTHR SOLID Listtype: ORBNA Method: EPA 3550B/8270C {7-3-01-0C4)

Project:

PKey: SED

Parameter _ Mdl Rdl  Units "MB Value Qual . ]
Dibenzo(a, h)anthracene 43 80 ug/kg <MCL

Benze(g,h,i)pery.ene 27 53.3 ug/kKg <MCE

Aniline 53 107 ug/kg <MLL

Benzyl Alcohol 27 53.3 ug/Kg <MLL

2-Methylphenol 27 53.3 ug/Kg <MLL

4-Methylphenol 27 53.3 ug/Kg <MCL

Benzoic Acid 110 160 ug/Kg <MLL

&4-Chtoroaniline 53 107 ug/eg <MLL

2-Methylnaphthalene 43 B0 ug/Kg <MLL

2,4,5-Trichlorophenol ERLI 213 ugskg <MLL

2-Hitroaniline 110 160 ug/rg <MCL

3-Nitroaniline 110 160 ug/kg <MLL

Dibenzofuran 27 53.3 ug/kg <MOL

4-Nitroaniline 110 160 ug/¥g <MOL

Carbazole 27 533 uasKg <MOL

Coprostanol 270 533 ug/Kg <MOL

Caffeine 5.3 6.7 ug/Kg <ML

SB:WGH2504-8 HEB:WGL250+4-7 Matrix: OTHR SOLID Listtype: ORBNA Method: EPA 35508/8270C (7-3-01-004) Project: PKey: SED
Parameter Mdl Rdl Units MB Value Truevalue SB Value % Rec. Qual Limits Jruevalue Value % Rec. Qual Limits RPD/RSD Qual Limits
N-HTtrosod methyl amine 710 Té0 ug/kg ML 1153.3333 812 T * 50150 00
Phenol 110 160 ug/Kg <MOL 1333.3333 592 Lé * 50-150 ° 10¢
Bis(2-Chloroethyl JEther 16 26.7 ug/Kg <MDL 1333,3333 523 9 * 5C-150 100
2-Chloraphenol 53 107 ug/kg <MDL 1333.3333 745 56 50-150 100
Bis(2-Chloroisop-opyl YEthar 53 107 ug/Kg - <MDL 1333.3333 523 39 * 5C-150 100
N-Nitrosodi-N-Prapylamine 27 53.3 ua/Kg <MiL 13333333 599 51 * 50-150 100
Hexachloroethana 27 53.3 ug/Kg <MDL 13333333 300 60 50-150 100
Nitrobenzene 27 53.3 ug/Kg <MDL 1333 ,3333 641 <8 * 50-150 100
Iscphorone 27 53.3 ug/Ky <MOL 1333.3333 353 26 ¥ 50-150 100
2-Nitrophencl 27 53.3 ug/Kkg <ML 1333.,3333 o98 52 50-150 100
2,4-Dimethylphenalt 27 3.3 ug/kg <MbL 1333 .3333 300 &3 - 50-150 100
8is(2-Chlaoroethocy)Methan: 27 £3.3 ug/lg <MbL 1333.3333 545 41 * 50-150 100
2,4-Dichlorophensl 27 53.3 ug/Kg <MDL 1333.3333 751 56 50-15¢ 100
Naphthalene 43 80 ug/kg <MDL 1333.3333 713 53 50-150 100
Hexachlorobutadiene 27 53.3 ug/kg <MDL 1333.,3333 736 55 50-150 100
4-Chloro-3-Methyl phenol 53 107 ug/kg <MDL 1333.3333 18030 i 50-150 00
Hexachlorocyclopentadiene 27 53.3 ug/kg <MDL 1333,3333 564 62 * 50-150 ‘00
2,4,6-Trichloropnenol 110 213 ug/Kg <MDL 1333.3333 928 70 50-130 ‘a0
2-Chloronaphthatene 16 26.7 ug/kg <MDL 1333.3333 783 59 50-150 ‘80
Acenaphthylene 15 26.7 ug/kg <MDL 1333.3333 834 63 50-150 ‘00
Dimethyl Phthalate 11 16 ug/Ky <MDL 1333.3333 1050 79 50-150 ‘00
2,6-Dinitrotoluene 11 21.3 ug/Xg <MDL 1333.3333 1140 35 50-150 gy
Acenaphthene 11 21.3 ug/kg <MDL 1333.3333 912 08 50-150 100
2,4-Dinitrophencl 53 107 ug/Kg <MDL 1333.3333 100 82 50-150 100
4-Nitrophenol 53 107 ug/kg <MDL 1333.3333 1290 97 50-150 100
2,4-0initrotoluene 11 21.3 ug/Kg <MDL 1333.3333 1290 9% 50-156 el
Fluorene 16 26.7 ug/Kkg <MDL 1333,3333 |080 81 50-150 “ao
Diethyl Phthalate 27 53.3 ua/Kg <MDL 1333.3333 1180 38 50-1%0 oo
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KIKG COUNTY MITRO ENVIRONMENTAL LABORATORY
Lab QC Report - 05/07/1999 08:51
Run 1D: R29242 Workgroup: WG4250s (BSHBP-bna)

SB:WGA2504-8 MB:WG42504-7 Matrix: OTHR SOLID Listtype: ORBNA Method: EPA 3550B/8270C (7-3-01-004) Project: PKey: SED

Parameter o . kdl _Rdl Urits  MB Value Truevalue $3 Value ¥ Rec. Qual Limits__ Truevalue Value % Rec. Qual Limits RPD/RSD Qual Limits
‘4-Chlorophenyl Phenyl Ether — 16 267 ug/Kg <ML 43333333 1100 (X] 50-1507 - ) g
4 ,6-Dinitro-0-Cresol 53 107 ug/kg <ML 1333.3333 1080 81 50-150 1na
N-Nitrosodiphenylamine 27 53,3 ug/Kg <MDL 1333.3333 379 ¥ 50-150 130
1,2-Diphenylhyd-azine 53 -o107 ug/Kg <MDL 1333.3333 363 65 50-150 130
4 -Bromophenyl Phenyl Ether 11 16 ug/Kg <MDL 1333.3333 1090 82 50-150 130
pentachlorophenc! 27 53.3 ug/Kg <MDL 1333.3333 1100 33 50-150 130
Phenanthrene 16 26.7 ug/Kg <MDL 1333.3333 1150 36 50-150 - 130
Anthracene 16 26.7 ug/Kg <MDL 1333.3333 1100 a3 50-150 130
Di-%-Butyl Phthalate 27 53.3 ug/Kg <MDL 1333.3333 1340 101 50-150 . 130
f luoranthene 16 32 ug/Kg <MDL 1333.3333 1290 o7 50-150 120
Benzidine &40 1280 ug/Kg <MDL 133%.3333 <MDL 3 — 50-150 ’ 190
Pyrene 16 26.7 ug/Kg <MDL 1333.3333 1150 37 - 50-150 100
Benzyi Butyl Phthalate 16 26.7 ug/Kg <MDL 1333.3333 1150 34 50-150 100
Benzola)anthraczne 16 26.7 ug/Kg <MDL 1333.3333 1110 33 50-150 . 100
Chrysene 16 26.7 ugsKg <MDL 1333.3333 1050 81 50-150 100
3,3'-Dichlarobenzidine 27 53.3 ug/Kg <MDL 1333.3333 160 12 . 50-150 100
Bis(2-Ethylhexyl)Phthalaze 16 26.7 ug/Kg <NDL "1333.3333 1110 83 50-130 100
Di-N-Cctyl Phthalate 16 26.7 ugs/Kg <NDL 133%.35333 1270 25 50-150 100
Benzo(b)fluoranthene 43 80 ugsKg <NDL 1333.3333 1220 22 50-150 100
Benzolk)flucranthene 43 80 ug/Kg <DL 1333.3333 1280 6 50-150 100
*  Benzo{a)pyrene 27 53.3 ug/Kg <MDL 1333.3333 1090 82 S0-150 100
| Indenc{1,2,3-Cd)Pyrene 27 53.3 ug/Kg <NDL 1333.3333 1120 B 50-150 100
Dibenzo(a,h)yanthracene 43 80 ug/Kg <MDL 133%.3333 1080 81 50-130 100
Benzolg,h,i)perylene 27 53.3 ug;Kg <hDL 1333.3333 1020 77 50-130 100
Anilire 53 107 ug;Kg <NDL 1333_3333 119 » b 50-150 100
Benzyl Alcohal 27 53.3 ugsKg <MDL 13335.3333 202 23 b 50-150 100
2-Methyiphenol 27 53.3 ug;Kg <MDL 1333.3333 590 4l * 50-130 100
4 -Methylphenol 27 - 53.3 Lg/Kg <MDL 1333.3333 666 50 50-150 100
Benzoic Acid 110 160 ug/Kg <MDE 1333.3333 420 32 - 50-150 1co
4-Chlcroaniline 53 197 ug/Kg <MDL 1333,3333 285 21 ~ 50-150 ] 100
2-Methylnaphthalene 43 80 ug/Kg <MDL 1333,3333 720 54 50-150 100
2,4,5-Trichlorophenol 110 213 ug/Kg <MDL 1333.3333 1130 84 53-150 wo
2-Nitreaniline 110 160 ug/Kg <MDL 1333.3333 1090 81 50-150 w00
I-Nitroaniline 110 160 ug/Kg <MDL 1333.3333 553 41 * 50-150 100
Dibenzofuran 27 53.3 ug/Kg - <MDL 1333.3333 1000 75 50-150 100
4-Nitroaniline 10 140 ug/Kg <MDL 1333.3333 836 &3 50-150 100
Carbazole a7 53.3 ug/Kg <MDL 1233.3333 1180 a8 50-150 160
Coprostanol 270 533 ug/Kg <MDL 13333.33333930 29 * 50-150 100
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KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab QC Repert - 06/07/1999 38:51
Run ID: R29242 uWorkgroup: WG42504 (BS#B%-bia)

2-Fluaroptenol dS-Phencl d5-Nitrobenzene  d4-2-Chlarophenol  d4-1,2-Dichlerabe-  2-“luorobiphenyl  2,4,6-Tribromophe- d14-Terphenyl
Sample # nzene nol
) 5C-150 50-150 50-15C 50-150 50-150 50-150 __50-150 50-159
L15421-1 33 G avg=40 28 G avg=rl.25 54 3G 32 TR ) 63 G 121
L15421-2 25 G avg=32.5 28 G avg=66.25 . 51 336 Y 52 44 G 113
L15421-3 2¥ 6 avg=32 30 G avgs75 58 . 34 G 38 62 it G 122
L15421-4 31 6 avg=39 36 6 avg=61.73 41 40 G 8 48 96 100
WG42504-1 39 6 avg=41.5 21 6 avg=69.23 56 40 G 56 55 6 G 110
WG42504-7 35 6 avg=49.5 33 G avg=66.73 55 41 G 36 &0 B9 G 58
WG42504 -3 35 G avg=46.25 38 G avg=61.75 51 42 G I 57 69 G 92
WG42504 -4 336 avg=Lb 33 6 avg=62 48 376 M 56 8% G 100
WG42504-5 42 G avg=46.5 38 G avg=61.7 43 47 G 54 47 59 G 93
WG42204-4 56 ava=76.9 93 avg=B2.25 é2 &9 ’ 46 96 P4 125
WG425064-7 55 avg=50.75 bé avg=56 42 56 52 47 48 73
WG42504-8 63 avg=70 48 avg=68.75 50 é1 57 61 108 97
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QC BATCH NO.: BS &
EPA SW-846 EXTRACTION METHOD:

SOLID AND TISSUE SAMPLE EXTRACTION RECORD FOR BNA ANALYSIS

TRACE ORGANICS LABORATORY | \uichemaene. oG 42500
WCRKGROUP NO.iWér q 2 50
BNA SURROGATE SPIKE |.D.#: S(p ;1 lln

BNA MATRIX SPIKE 1.D.#: 415 8 O - pf—h—F

‘090

. r-
bt of ft“rm :" cnfF

il Beetane Me ),
SOXHLET EPA 3540

x|

( SONICATION EPA 3550 ™,
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METRO Envirommentai Laboratory
WORK GROUP REPORT (wk(2)
May 18 1999, 01:20 pm
Work Group: WG42503 (BS¥#8%2-chlorobenzenes) far Bepartment: 7 - Organics, Trace

Created: 03-MAY-1999 Due: Cperator: lm/mm

ks Tort ‘Prey it Product
5427-1 423055-160 Norfolk Cleanup Study SED S CHLORCBENZENES SALTWYRSED ANAL U G7-MAY-99 07-JUN-5%
5421-2 423056~ 160 Norfolk Cleanup Study SED 5 CHLORCBENZENES SALTWTRSED ANAL U O7-MAY-99 07-JUN-5%
5421-3 423056- 150 Norfolk Cleanup Study SED S CHLORCGBENZENES SALTWTRSED ANAL U 07-MAY-99 O7-JUN-99
421-4 423056~ 960 Norfolk Cleanup Study SED S CHLCROBENZENES SALTWTRSED ANAL U O7-MAY-99 07-JUN-59
%2503-1 MB S CHLOROBENZENES OTKER SCLID ANAL U {3-MAY-99
42503-2 SB S CHLCROBENZENES OTKR SCLID ANAL U 03-MAY-99Q
,2503-3 us § CHLOROBENZENES SALTWTRSED ANAL U 03-MAY-9¢
225034 M30 3 CHLORCBENZENES: SALTWTRILCD ANAL U D3-MAY-99
42503-5 LD $ CHLOROBEMZENES SALTWTRSED ANAL U 03-MAY-99
42503-7 MB $ CHLOROBENZENES OTHR SOLID ANAL U 10-MAY-99
42503-8- SB S CHLORCBENZENES OTHR SOLID PREP U 1B8-MAY-9%
mments:
54211 3-Grab Composite, 0 - 10 cm
5421-2 3-Grab Composite, 0 - 10 cm
*421-3 3-Grab Compecite, 0 - 10 em
>421-4 . 3-Grab Composite, 0 - 10 ecm
4250%-1 MBO50399
+2503-2 WG42503-1
$2503-3 L15421-1
+25035-4 WLGESU3-3 LiS4ac]-
+2903-5 L15421-4
v2503-7 MBO51099
12503-8 WG42503-7
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Run [D: R2B7T6s

KING COUNTY METRO ENVIRONMENTAL LABORATORY

Lab QC Report - 0572571999 §3:02

Horkgroup: WG42503 (BS#89-chlorobenzenes)

MB:WG42533-1

Units

Matrix: OTHR SOLID Listtype: ORCHLOROB Method: EPA3SS0B/B8270C SIM(7-3-01-004) Project:

PKey: SED

Parameter Mdl Rdl MB Value Qua.
173-Dichlorcbenzene .65 1.33 ug/Kg <Mpi : o
1,4-Dichlorobenzene .69 1.33 ugsKg <MDL
1,2-Dichlorobenzene .69 1.33 ug/Kg <MDL
1,2,4-Trichlorobenzene .69 1.33 ug/Kg <MDL
Hexachlorobenzene L9 1.33 ug/Kg <MD

Mat-ix: OTHR SOLID Listtype: ORCHLOROB Method: EPA3550B/8270C SIN(7-3-01-004) Project:

Units

SB:WG42503-2 MB:WG42503-1 © PKey: SED
Parameter Ndl Rdl Units'  MB Value Truevalue SB Value % Rec. Qual Limits Truevalue value % Rec. Qual timits RPD/RSC Qual Limits
1,3-Dichlorobenzene 6% 1.33 ug/Kg <MDL 1333.3333 747 56 5C-150 100
1,4-Dichlorcbenzene .69 1.33 ug/Kg <MDL 1335.3333 739 55 50-150 100
1,2-Dichlarobenzene .69 1.33 ug/Kg <MD. 1333.3333 734 59 50-150 100
1,2,4-Trichlorobenzene .69 1.33 ug/Kg <MD 1333.3333 649 49 * 50-150 100
Hexachlorcbenzene .69 1.33 ug/Kg <M. 1333.3333 916 &9 50-150 100
MS:WG42503-3 MSD:WGA2503-6  L15421-1 Matrix: SALTWTRSED Listtype: ORCHLOROB Method: EPA3550B/B270C SIM(7-3-01-004) Project: 423056-160 PKey: SED
Parameter Mdi Ral Units  Samp/alue Trusvalue MS value % Rec. Qual Limits _ Truevalue MSD Yalue % Rec. Qual Limits RPO/RSE Qual  Limits
1,3-Dichlcrobenzene (&9 1.33 ug/¥g <MD. 133373333 452 1] G 50-150 1333.3333 631 47 * 50-150 4 1060
1,4-Dichlorobenzene (69 1.33 ugf¥g <MD. 1333.3333 &44 48 G 50-150 1333,3333 621 47 * 50-150 2 100
1,2-Dichlorobenzene .69 1.33 ug/Kg <MD. 1333.3333 634 51 50-150 1333.3333 641 50 50-150 2 100
1,2,4-Trichlorobenzene 69 1.33 ug/Xg <MD. 1333,3333 578 43 G 50-150 - 1333.3333 576 43 * 50-150 0 100
#exachlarobenzene 69 1.33 ug/Kg <MD. 1333,.3333 878 &7 50-150 1333.3333 1040 78 50-150 15 100
LD : WG4 2503-5 L15421-4 Matrix: SALTWTRSED Listtype: ORCHLOROB Method: EPA3ISSO0B/B270C SIM(7-3-31-004) rProject: 423056-160 PKey: SED
_Parameter kil _Rdl Units  Sampvalue Truzvalue 1D value X Rec. Qual Limits RPD/RSY Qual (imits
1,3-Dichlorobenzene 69 1.33 ug /Kg <MDL <¥DL 100
1,4-Dichiorobenzene .69 1.33 ug/Kg <MDL <DL 100
1,2-Dichlorobenzene 69 1.33 ug/Kg <MDL <MDL 100
1,2,4-Trichlorobenzene &9 1.33 ug/Kg <MDL <ML 130
Hexachlcrobenzene WG9 1.33 ug/Kg <MDL <MDL 100
MB:WG42503-7 Matrixz OTHR SOLID Listtypes ORCHLOROB Method: EPA3350B/8270C SIM(7-3-01-0C4) Project: PKey: SED

Parameter Mdl _Rdl MB Value Oual
1,3-Dichlorobenzene 3y 1.33 ug /Ky <MDL
1,4-Dichlorobenzene &9 1.33 ug/Kg <MDL
1,2-Dichlorobenzene .69 1.33 ug/Kg <MDL
1,2,4-Trichlorocbenzene 69 1.33 ug/Kg <MDL
Hexachlcrobenzene .69 1.33 <MDL

ug/Kg
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KING COUNTY METRO ENVIRONMENTAL | ABORATORY

Lab QC Report - 0572571999 03:02

Run 1D: R2B754 Workgroup: WG42503 (BS#E9-chlorobenzenes)

SB:WG42503-8  HB:WG42503-7

Mazrix: OTHR SOLID Listtype: ORCHLOROB Method: EPA3SS0E/8270C SIM(7-3-01-004) Project:

PKey: SED
_Parameter . Mdl Rel Units B Value Truevalue SB Value % Rec. Qual timits  Truevalue Value % Rec. Qual Limits RPD/RS) Qual Limits
1.3-Dichlorobenzene |69 1.33 ug/Kg <MDL 1333.3333 §73 65" 50-150 joo
1.4-Dicnlorobenzane .69 1.33 ug/Kg <MDL 1333.3333 871 65 50-150 100
1,2-Dicnhlorobenzene .69 1.33 ug/Kg <MDL 1333.3333 910 68 50-150 100
1,2,4-Trichlorobanzene .69 1.33 ug/Kg <MDL 1333.3333 708 b3 50- 150 100
Hexachlorobenzenz .69 1.33 ug/Kg <MDL 1333.3333 1040 i8 50~-150 100
Page 2



KING COUNTY METRO EMVIFONMENTAL LABORATORY
Lab QC Report - 05/25/1999 03:02
Run ID: R28764 Workgroup: WG4<503 (BS#89-chlorobenzenes)

dé-t,2-Bichlercbe-

Sample # nzene

50-150
L15421-1 avg=35 356
L15421-2 avg=32 32 G
L15421-3 avg=38 38
L115421-4 avg=33 3G
WG42503-1 avg=38 384G
WG42503-2 ave=45. 45 G
WG42503-3 avg=319 392G
WG42503-5 avg=36 36 6
WG42503-5 avg=35 356
WG42503-7 avg=34 346
HWG42503-3 avg=51 51
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METRO Envirenmental Laboratory
WORK GROUP REPORT (wk{2)

May 04 1999, 02:40 pm

Work Group: WG42505 (PPS#175-peb}

for Department: 7 - Urganics, Trace

Created: 03-MAY-1999 Due: Cperator: (m/mm
le Fraject Wumber Project Deaeriprion PKay & Produsy: Matrix -§tat UA Workdate Duedate
21-1 423056-160 Norfolk Cleanup Study SED S PCB SALTWIRSED PREP U Q7-MAY-99 07-JUN-99
21-2 423056~ 160 Norfolk Cleanup Study SED S PCB SALTWTRSED PRERP U Q7-MAY-39 07-JUN-99
21-3 423056-160 Norfoik Clearup Study SEU S PLB SALTWTRSED PREP U Q7 MAY 59 07 JUN-59
21-4 423056-160 Narfolk Cleanup Study SEC S PCB SALTWTRSED PREP U 07-MAY-$9 Q7-JUN-59
505-1 MB S PCB OTHR SOLID PREP U 03-MAY-99
505-2 SB S PCB OTHR SOLID PREP U 03-MAY-99
505-3 MS S PCB SALTWTRSED PREP U 03-MAY-99
505-4 MSD S PC8 SALTWTRSED PREP U 03-MAY-99
505-5 LD S PCB SALTWTRSED PREP U (3-MAY-99
505+6 SRM S PCB OTHR SOLID PREP U 03-MAY-99
ents:
21-1 3-Grab Compesite, 0 - 10 cm
21-2 3-Grab Composite, © - 10 em
21-3 3-Grab Composite, 0 - 10 cm
21-4 3-Grab Compesite, 0 - 10 cm
505-1 MBOSQ399
505-2 WG4 2505-1
'505-3 L15421-1
505-4 WG42505 3 L15421-1
'505-9 L15421-2
1505-6 Hs2
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KING COUNTY METRO ENVIROMMENTAL LABORATORY
Lab QC Report - 05/24/1999 10:53
Run 19: R28582 Morkgroup: WG42505 (PPS#JTS-pcb)

MB:WG42505-1

_Parameter
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Matrix: OTHR SOLID 1listtype: ORPCB Method: EPA 3550B/8082. (7-3-03-002) Project:

PKey: SED

_ Mal Rel Units MB Value Qual
17 33.3 ug fKg <MbL j
17 33.3 ug/Kg <MDL
17 33.3 ug/kg <MDL
17 33.1 ug/kKg - <MDL
17 33.3 - ug/Kg <MDL
17 ©33.3 ug/Kg <MDL
17 33.3 ug/kg <MOL

Matrix: OTHE SOLID Listtype: ORPCB Method: EPA 3550B/8(82 (7-3-03-002) Pproject:

SB:WGH2505-2  MB:WGA2505-1 prey: s
Parameter Mdl Rdt Units  MB Value Truevalue SE Value % Rec, Gﬂal__gimitsr “Truevalue Value % Rec. Limits _ RPD/RE Qual Limits
“Aroclor 1260 7 33.3 ug/¥g <MOL 100 93 33 50-150
MS-WG42505-3F  MSD:WGAZ505-4 L15421-1 Matrix: SALTWRSED Listtype: ORPCB Method: EPA_35508/8G82 (7-%-03-002) Project: 423056-160 PKey: SED
Parametzr Ml Rdl Units  SampValue Truevalue MS Value % Rec. Qual Limits__ Truevalue MSD Value ¥ Rec. Qual Limits RPD/RSD Qual Limits
Aroclor 1076 17 33.3 ug/Kg <M <MDL 50-1%0 <MDL 50-150 100
Aroclor 1221 17 33.3 ug/kg <MDL <MDL 50-150 <MDL 50-150 00
Aroclor 1232 17 33,3 ug/kg <MDL <MDL 50-150 <MBL 50-150 00
Arcclor 1242 17 33.3 ug/Kg <MDL " <MDL 50-150 <MDL 50-150 ‘00
Araclor 1248 17 33.3 ug/kg <MbL T <MDL 50-150 <ML 50-150 ‘00
Aroclor 1254 i7 33.3 ug/Kg <MbL <MDL 50-150 <HDL 50-150 00
Aroclor 1260 17 33.3 ug/kg <MDL 180 100 ‘0a 50-150 100 97.8 98 50-150 2 ‘00
LD:WG42505 -5 J15421-2 Matrix: SALTWTRSED {isttype: bRPCB Method: EPA 35508/8082 (7-3-03-002% Projec:: 423056-160 PKef: SED
Parameter . _omdL o Rdl Units SampValue Truevalue LD value % Rec. Cual Limizs . _RPD/RSD Quat  limits
Aroclor 1016 17 33.3 ug/kg <ML <MOL 160
Aroclor 1221 17 33.3 ug/Kg <MDL MDL 100
Aroclor 1232 17 333 ugfig .. <MDL MDL 100
Aroclor 1242 i¥ 33.3 ug/ig <MDL <MDL 100
Aroclor 1248 17 33.% ug/ig <MDL MDL 100
Arcclor 1254 17 333 ug/4g <MbL <MDL 100
Arocclor 12540 17 33.3 ug/{g <MbL : <MDL 100
SRM: WG42505-6 Matrix: OTHR SOLID tListtype:; ORPCB Method: EPA 35508/8082 (7-3-03-032) Prejzct:  pley: SED
Parameter CoMdU o Rdl Units  SamoValue Truevalue -SIM Value % Rec, Qual Limijts RPD/RSD Qual Limits
Aroclor 1256 10 20 ua/Kg 118 %8 37 80-120
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KING COUHTY METRO ENVIRINMEWTAL LABORATORY
Lab QC Report - 05/24/1999 10:53
Run [0: RZB582 Workgroup: WG42505 (PPS#175-pcb)

2,4,5,6-Tetrachlo- Decachlorobipheny-

sample ¥ ro-m-xylene i

_ 50- 150 50-150
L15421-1 100 97
1.15421-2 109 109
L15421-3 106 104
_15421-4 101 105
WG42505-1 93 98
WG42505-2 98 97
WG42505-3 99 103
WG4 2505-4 103 103
WG42505-5 a8 96
WG42505-4 - 98 112
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