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Individuals and organizatIOns needing further mtormation about the EllIOtt BayflJuwamish
Restoration Program should contact the Administrative Director at the following address and
telephone number:

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

Elliott BayfDuwarnish 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
Adminiatro.tivc Dircctor o.t the o.bove phonc number to comrrm meeting schedulcs and loco.tiona.

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

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

Environmental Revjew of Specific Projects

Formal hearings and comment periods On appropriate environmental documents for proposed
sediment remediatioIl iIlld habital devt:lopment projects will be observeu. Plea:;e conta<;( the
Administrative Director for more irtformation.

This information is available in accessible formats on request at
(206) 296-0600 (voiGe) Cllll.lI-800-833-6388 (TTYfIDD users only).
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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 Apri I
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 requirements 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) Panel as one of four sites prioritized for potential
sediment remediation.

A site characterization and cleanup study was performed in 1994 and 1995, and the cleanup
study report was issued in 1996 (EBDRP, 1996). Chemicals of concern at the site included
mercury, I ,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.
PCB "hot spot" concentrations at the site also exceeded Toxic Substances Control Act (TSCA)
limits for hazardous waste disposal.

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

Sediment san1ples 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 Suhtltle c: landt111 in
Arlington, Oregon for disposal. Sediments with a PCB concentration less than 45 ppm were
transported to a Subtitle D landfill in Bremerton, Washington for disposal.

A total of 5, 190 cy of sedlluent was removed during the remediation, of WlllCh approximately
1,900 cy of sediment was transported to the Subtitle C landfill as hazardous waste. Sediment
was generally removed to a depth ofthree feet, however, remediation in the PCB hot spot areas
required removal of sediment up to nine feet in depth.

Norfolk GSa Sediment Remediation Project - April 1999 Monitoring Report
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1.2 Site Description

Confinnational testing subsequent to dredging activities indicated that, in some ofthe 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
ofWMhington Department of Ecology (Ecology) detemlined that, at a depth of nine feet below
original grade, these PCB-contaminated sediments could be left in place.

The Norfolk CSO outfall originates at King County's Norfolk Street Regulator Station near
South 102nd Street and East Marginal Way in Tukwila (EBDRP, 1996). The outfall stmcture has
a nap gate over the 84-inch discharge pipe am} a CUllClele sJ.'lash J.'lale lhal is ~xpus~<.\ during
normal low tides. The remediation site is located adjacent to the outfall structure and is
characterized by exposed, intertidal mud habitat as well as subtidal riverbed. The intertidal zone
has been channelized, hoth hy the discharge of the Norfolk CSO and by a storm drain outfall that
drains a Boeing Company parking lot adjacent to the CSO outfall.

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 I).
The site is located upstream of the river reach maintained for commercial navigation and, as
such, has maintained its natural channel as well as some riparian habitat (EBDRP, 1996). The
<horeline i< "horo"terizcn hy 0 <tccply <loping, ero<iono I bonk Illointoined with larg~ concrete
riprap. The bank joins a gently sloping, intertidal mud shoreline that is completely exposed
during extreme low tides.
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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
CSO or StOl1ll water discharges. To comply with this permit, a five-year monitoring plan was
prepared which includes sampling and analysis of surficial sediments from four stations in the
backfilled area. Analytical data will allow King County to evaluate the chemical characteristics
of the sediment and assess possible recontamination over time. Monitoring activities will be
performed in accordance with a sampling and analysis plan addendum prepared by King County
(King County, 1999).

Clean backtlll sediment was obtained trom 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
backfill material (ACOE unpublished data, I ')')~). A sample was also collected trom the TurI1lng
Basin sediment after it was placed on a barge and just prior to backfilling activities. Analytical
results from this sample confirmed the suitability of the sediment as backfill material (King
County unpublished data, 1999). No organic chemicals were detected in the sample and metals
were detected at levels indicative of natural, area-wide crustal sediment concentrations.
Approximately 6,700 cy of Turning Basin sediment was used to backfill the dredged area at the
Norfolk CSO sediment remediation site. A site closure report was issued in August 1999
(EBDRP,1999).



FIGURE 1
SITE VICINITY MAP
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Sampling locations were selected and coordinates detennined 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:

2 SAMPLE COLLECTION

This section describes the post-backfill sampling activities conducted in April 1999 and a post­
sampling site survey that was perfonned in June 1999. All sampling activities were conducted
following guidance suggested in the Pugct Sound Protocols (PSEP, 1996a and 1998).

2.1 Sample Locations and Station Positioning

• within the Norfolk CSO outfall channel, inshore oftcnnination of the channel (NFK501);
• the tenninus of the Norfolk CSO outfall channel (NFK502);
• the tenninus of the Boeing stonn drain outfall channel (NFK503); and
• upriver of both the CSO and stonn drain outfall channels.

The prescribed station location coordinates are presented in Tahle I and sample locations are
shown in Figure 2.

Table 1
sample Location Coordinates
Norfolk C50 Sediment Remediation Project
Five-Year Monitoring Program
April 1999 Monitoring Data

Station Name thing (NAD83) Easting (NAD83)
NFKs01 Prescribed Station 190147 1278595
NFK501 Grab 1 190147 i27S59r
NFK501 Grab 2 190153 -~'-i278s86

NFKs01 Grab 3 190149 . -1278592
NFK502 Pr"scribedSbition .... I. 190150 1278560

190147
- -'-- ...~--

NFK502 Grab 1 1278544
NFK502 Grab 2 190160 -1278546
NFK502 Grab 3 190154

. ---
1278556

NFK503 Prescribed Station 190186 1278524
..- ---

NFKS03 Grab 1 190193 1278518
NFK503 Grab 2 190194

--_._-
1278521

.-

NFK503 Grab 3 190196
--,.._-"~,, ..

1278521
NFKS04 Prescribed Station 190080 1278625
NFKS04 Grab 1 190090 1278624"
NFK504Grail.2____.___ ._ ....__ 190078

-".~.

1278629
190081

- .._----------.'

"-i278626NFK504 Grab 3
I

figW,

NAD83· North American Datum, 1983
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FIGURE 2
SITE MAP WITH SAMPLE LOCATIONS
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2.2 Sample Collection and Handling

One composite sediment sample was obtained from each station and submitted lor chemical
analySIS. tach sample was composited from three separate deployments of the grab sampler.
The individual grab coordinates are included in Table I.

Samples were comprised of sediment aliquots 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 collectcd using a stainless-stccl 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 thoroughly homogenized and sample aliquots split
out into pre-labeled containers. Sample containers were supplied by the King County
Environmental Laboratory and were pre-cleaned according to analytical specifications.

Salllpk ~laliullluealiulI~W~I~ ~~kel~l1lumonitor sediment quality in those areas with the
greatest potential for recontamination; two stations in the Norfolk CSO channel and one station
in the Boeing storm drain channel. The upriver station was selected to provide hackground or
reference data. The station locations were selected based on information provided by site
surveys perfonned 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 stonn 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.
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A set of sample compositing equipment was dedicated to each station, precluding the need for
decontamination of the field gear. The VanVeen grab sampler was decontaminated between
stations by scrubbing with a brush and river water followed by a thorough in situ rinsing.

Sediment grab samples were collected from the King County research vessel Chinook, which is
equipped with a differential global positioning system (DGPS). Coordinates, presented III 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 uSllIg a receiver to
calculate ground position by triangulating scrambled data transmitted hy a constellation of
satellites operated by the Department of Defense (DOD). The ship-board "differential" receiver
receives both the scrambled DOD signal and "corrected" signals originating from base stations
operated by various agencies including the Coast Guard and King County. System software
applies the differential correction and calculal~s a pI~ei~~, l~al-lim~ uavigaliullal po~iliun.

Four estu'fine sediment samples were collected April 23. 1999 from the Norfolk CSO sediment
remediation site. Samples were collected from the top 10 centimeters (cm) of sediment using a
stainless steel, modified, 0.1 m' Van Vccn grab sampler deployed from the Chznook 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 mcan lowcr low water). Between 13 and 16
cm of sediment was recovered in each grab, allowing collection of a sample aliquot from the top
10 em without sampling sediment that had touched the sides or bottom of the grab sampler.
Field data ate included in Appendix A.



Samples were stored in ice-filled coolers from the time of collection until delivery to the King
County Envirorunental Laboratory. Samples were delivered under chain-or-custody and were
maintained as such throughout the analytical process. A copy ofthe chain-of-custody is included
as part of the quality assurancc rcview narrative found in Appendix B.

Samples were stored /Tozen (-18°C) by tbe laboratory until analysis with tbe exception of
samples for particle size distribution (PSD) analysis. PSD samples were stored refrigerated at
approximately 4°C. All analyses were conducted by the King County Envirorunental Laboratory
with the exception of1'5D, which was analyzed at AmTcst, 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
revealed that remedial activities 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 urder tu cuntinue successfully munituring the sile fur pussible
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 distance 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 NFK501, NFK502, and NFK503.

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: NFK501 - 32 feet; NFK502 - 46 feet; and NFK503 - 24 feet.
Oiven tire fair ly shult distance between locations and ShOlt time period uetween the placelnenl uf
the backfill material and the first sampling event, it is felt that the data from this event may still
be used as baseline infonnation to which data from subsequent monitoring events may be
compared.

Norfolk CSO Sediment Remediation Project - Apnl1999 Monttonng Report
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I
Table 2
New Sample Location Coordinates
Norfolk cso sediment Remediation Project
Five-Year Monitoring Program
April 1999 Monitoring Data

I
I

-All aodinates in Ncrth American Datum, 1983 (NAD83).

Old Coordinates New Coordinates
Northing i Easting \ Northing Easting i New Description

190150 ! 1278610; 190170 I 1278584 iNorfolk c:so outfall channel pricr to confluence

I with Boeing storm drain channel.
190150 1278560 190159-fITis514 LJelta or NOrfolK CSU oottall·:"ChC:-a"'nn-~~a~""'~

1278625

I
I

I

I

I

calfl~~~e with BoeirKJ ~torm ?~.~ channel.

Boej~ stcrm drain channel prior to confluence

with Norfolk eso outfall channel,

NO O1ange

,

127~8=52~4~~19~0~19~5~1 1278544

~---jL---
No Change I No Change

I

190186

190080

Station Name and Old Description
NFK501
Norfolk c:so outfall dlamel inshore.

NFK503
End of Boeing storm drain channel.

NFKS04
Upriver r:i CSO and storm drain channels.

NFKS02

End r:i Norfolk esc outfall channel.

I
I
I
I
I
I
I
I
I

Norfolk CSO Sediment Remediation Project - April 1999 Monitoring Report
August 1999

8 I
I



3 SAMPLE ANALYSIS

Four estuarine sediment samples, collected from the Nor/olk 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 (QAJQC) procedures followed. Unless othelwlse
specified, all analyses were perfonned by the King County Environmental Laboratory. Analyses
were selected to allow comparison of sediment data to the SMS sediment chemical criteria found
in Tables I and 3 of Chapter 173-204 WAC.

3.1 Conventionals

Conventional analyses includcd pcrcent solids, total organic carbon (TOC), and PSD. Percent
solids and TOe analyses were performedlo provide data nece"ary to normalizc scdimcnt data to
dry weight and organic carbon, respectively. TOC analysis will also allow evaluation of possible
organic enrichment at the site over time. Both analyses were perfomled according to
methodologies outlined in Standard Methods (APHA, 1998). Percent solids analysis was
perfonned following SM 2540-G, gravimetric detennination and TOC analysis was perfOlmed
following SM 5310-B, high-temperature combustion with infrared spectroscopy. PSD analysis
will allow cvaluation of the gross physical characteristics of the backfill matcrial 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 eight of the metals included in this suite
uf 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 3050AJ6010B; strong-acid
digestion willl inductively coupled plasma optical emission spectroscopy. Mercury was analyzeu
according to EPA Method 245.5, cold vapor atomic absorption spectroscopy.

3.3 Organics

Organic analyses included base/neutraVacid 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 perfonned following EPA Method 8?70 (SW-84ti), zn, r.hromntography with
mass spectroscopy (GCIMS). A separate extract ofthe sample was analyzed for chlorobenzene
compounds using selected ion monitoring (SIM) to achieve the lower detection limits required to
mcct rcgulatory critcria for thcsc compounds. PCBo were analyzed hy EPA Method 8082 (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 1999 MOnitoring Report
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3.4 Quality Assurance/Quality Control

All analyses were performed following guidance recommended under Puget Sound Protocols
(PSEP 1Y~9, 1996b, and I996c) including associated QC/QC practices. Laboratory <..)AJQC
practices produced data of sufficient quality to pass QAI review. Analytical data were reviewed
following QAl 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.

Norfolk CSO Sediment Remediabon Project - April 1999 Monitoring Report
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4 ANALYTICAL RESUL15

This section discusses analytical results for the four estuarine sediment samples collected from
the Norfolk CSO sediment remediation sitc and comparcs the data to sediment critcria specificd
lmrl"r SMS (Fcology, 199~) Tahles 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 sizc 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 Project
Five-Year Monitoring Program
April 1999 Monitoring Data

Percent Distribution
Phi Size Class NFK 501 I NFK5D2 NFK5D3 NFK5D4
p-1.00 Gravel 0.8 0.4 0.4 0.4
pO.OO Sand 3.0

.-~---_ .... ~-
3.3 1.0 3.3

p+1.oo Sand 38 32
'-'y-_o-

ZE
-,

'44
p+2.oo Sand 46

-,

56 I 55 46
Sand 4.3 4.1 9.0

-
p+3.00 3.0
p+4.00 Sand 7.0 0.4 1.3 0.4
p+5.00 Silt loU I 4.1 ,.4 LoY

4.2 Conventionals

Conventional analytical resulls are preslOnwll ill TabllO 4 allll im;lull~ p~rc~lll wlillb. ub~lI to
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 thlO four sampllOs, although the sample
collected from station NFK503 showed a slightly higher TOe value, possibly indicating a slight
degree of organic enrichment as thiS station.

Norfolk CSO Sediment Remediation Project - April 1999 Momtoting Report
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I
Table 4
5edlment COnventionals
Norfolk CSO 5ediment Remediation Project
Five-Y@lilIr Monitoring Pmgram

April1999 Monitoring Data

Conventionals NFK 501 NFK502 i NFK503 NFK504

I
I
I

4.3 Metals

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

I'\gW

TOC - Total organic carbon.

mgjKg DW - Milligrams per kilogram dry weight, based on percent solids analysis.

I
I
I
I

77.0
3,180

77.4 i

1,210 i

76.9
1,760

Solids (%)
TOC (mg/Kg DW)

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 aI, 1981). Metal concentrations
andJor MDL values for those metals regulated under SMS were consistent over all .ampl". and
well below SQS chemical criteria.

Table 5
Sediment Metal COncentrations
Norfolk eso Sediment Remediation Project
Five-Year Monitoring program
Aprillg99 Monitoring Data

I
I
I
I

Concentration (mg/Kg OW)
Metal NFK501 i NFK502 NFK503: NFK504 SQS CSL
Arsenic <MOL (3.3)' 3.7 <MOL (3,2) 3.5 57 93
cadmil.liii--------j--o"."'2o~~---;Oi-.2°;C:lc--- -~MOL (0.19) 0.21 - -5.1 -- -- 6:7--

--._~------ --

Chromium 12.9 13.0 i 14.7 12.2 260 270
~..:::.:..:=-----_+-~c__--c--____:::~-+--~~--_=.;_-- ..------..
Copper 11.4 12.2 I 10.5 11.2 390 390

~~ar~ury 0~;5 : 0~O~9 ---I - 0~~6 _o~h~=~ ;.~~= ---~-
Sil~-- ------- - <MDL (0.26) <MOL (0,25) L-"Mc.::D~LcO'(C'0.::.:26'-')_-<-"M.::D:c_Lc'-(O~,24) 6.1 6.1
Zinc· 46 43.2 I 42.1 44.2 410 - -----9-60--

I
I
I
I

maIKo OW· Miltior;;lms Pf'r kilOOr.:lm rlry wpiOht, hil~ fin JlPrrpnt "nlirl" iln~ty"i"

<MDL (#) - Analyte not detected above the method demon limit. Value is parentheses is the numeric MDl.
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4.4 Organics

Organic analytical results are summarized in Tables 6, 7, and 8. Data for ionic organic
~UIllPUUll(.b havt: Ut:t:III1Ullllalizt:ulu uly wt:ighl [UI ~ullIpdli,un tu 3M3 ,t:uilllt:nt ~Iitt:lia allu att:

presented in Table 6.

Ionic organic compounds were not detectcd in any of the samples and the associatcd MDL
values for six of the seven compounds were below SMS sediment criteria (see Table 6). The
MDL for 2,4-dimethylphenol (35 ",g/Kg dry weight) exceeded the SQS and CSL (29 ",gll<-g 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 (llg/ Kg OW)
Ionic Organics NFKS01 I NFKS02 NFKS03 NFKS04 SQS CSL
Benzoic Acid <MOL (140) ! <MOL (140) 650 650
Benzyl Alcohol <MOL (35) <MOL (35) 57 73
2,4-Dimethylphenol ;'i!ifilDL'(:m:1ll11·t:<fiI!iCi(~ ------zg----::---=--29.-=
-".i2--'.·M:;,ec;:t~hY,::,lp",h:"e,,::ni':'0:--1 ~~~~--+_<"M~O~L,,(3~51'-) ~----"-~~'-----+ <CcM=O"--L(,=3~5)~ <,:M=-:OL,--,(~35L __ 63 63
~4...i.'M.:.:e::t::,hY,-;,lp,::h.:.:e::;n::::o:..1 -;-~~~--+_<::M..::O::L,,(3:::5i!..) +----=-:=='-----+ <~M::::O"--L (~3~5) <:..M:::'OL:.l:(35L 670 670
Pentachlorophenol <MOL (35) <MOL (35) <MOL (35) ..._---.- 360 ----690·-
Phenol <MOL (140) <MOL (140) <MOL (140) -';f20 - --l;'~

~g/Kg OW - Mtaogroms per kHogrllm dry weight, based on percent solids analysis.

<MDL (#) - Anal)te not detected above the metf10d dection limit. Value is parentheses is the numeric MOl.

Shaded Cell - MOL exceeds the SQS andlor CSL,

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

Non-ionic organic compounds were not detected in the samples collected from NFK501 and
NFKS03. Benzo(g,h,i)perylene UTas: detected in the s:an1ples: collected fron1. N.FK.501 and NFK

504 at concentrations of 62.6 and 56.0 mg/Kg organic carbon, respectively (Table 7). These
concentrations exceed the SQS (31 mglKg 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 mglKg organic carbon (Table 7), which also exceeds the SQS (0.38 mg/Kg
organic carbon) but not the CSL (2.3 mglKg organic carbon).
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Organic carbon-normalized MDL values for 2-methylnaphthalene, dibenzo(a,h)anthracene,
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).

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 he noted that these other organic compounds were also not detected in any
of the samples.

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 2LAET) (EPA, 1988) for a
more appropriate evaluation of sediment quality relative to organic compounds (Ecology, 1992).
Table 8 presents this comparison.

Nonnalization to organic carbon can produce biased results, however, whcn thc organic carbon
content of the sample is very low (Ecology, 1992). When the organic carbon content of a sample
is near 0.1 or 0.2% (1,000 tu 2,000 ppm), 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 TOe concentration in the sample
collected from NFK503 was just above 0.3%.

I
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When comparing these data on a dry weight-normalized basis to the LAET and 2LAET (Tahle
8), the detected concentrations ofbenzo(g,h,i)perylene and hexachlorobenzene are well below
their respective chemical criteria. Dry weight-normalized MDL values are also below the
chemic.al c.nten. with the exeeption ofhexach1orobutadiene and N-nitrosodiphenylamine (35
J.tglKg dry weight), which exceed the LAET (11 and 28 J.tglKg dry weight, respectively) but not
the 2LAET (120 and 40 J.tg/Kg dry weight), respectively. The King County Envirorunental
Laboratory is also working on 1I1etlIuJ Jeve1upmelll tu luwer these two compounds.



Table 7
sediment Non-Ionic Organic Concentrations (Organic Carbon Normalized)
Norfolk CSC sediment Remediation Project
Five-Year Monitoring Program
April 1999 Monitoring Data

Non-Ionic Organics

Concentration (mg/Kg OC)
NFKSOl I NFKS02 NFKS03 NFKS04

Toe 0.180/0 I Toe 0.12% Toe 0.32% Toe 0.13% SQS CSL
LPAH$
~~=o;;-----+--c=ccc;-;;;-~------- - --------------
Acenapntnene <MOL (8_0) <MOL (12) <MO~_"",_~~Q_~)__ -ocj6c-_c----c5~7o_

Acenaphthylene <MOL (12) <MOL (17) <MOL (6.6) <MOL (17) 66 66

;1~~r:~:nQ :~:~ ;:~;:~:~ ;::;-- :~~-~:~;--~:~~~{i;; ----¥3~-]~~O--
2-Methylnaphthalene <MOL (32)n't~Q." <MOL(l8) !,'i<",DL,C4'I)!h 38 --164
Naphthalene <MOL (32) <MOL (46) <Moi:(i8) <MOL (44) 99 ---Ti6'-
Phenanthrene 11.9 <MOL (17) . <MOL (6.6) <MOL (17) ---lb-o' 480
foiilCp~Ae;-H~~-----+-----;171';;.9---<MDC~---<MDC---<-MDC --370-~---- 780

HPAH$ ---'-=-"----­
~:,:::;:'===~-___+----:-:=-;-:-:c:--__:=_-;-:-::;~--::-:-:::-;:-~----cc=-~+------..-._--.~~~-
Benzo(a)anthracene <MOL (12) <MOL (17) 110 270
-BenzO(a)pyrene <MOL (20) <MOL (28) ---'99-- -- ~-LC;-l;-;OC;--

Seiizofluoranthenes (Total) <MOL (32) <MOL (44) -236--- 450

Benzo(g,h,i)perylene <MOL (20) ,";"liliiOriiiIT! 31 78
Chrysene <MOL (12) <MOL (17) 1 <MOL (6.6) <MOL (17) 110 460

~D~ibe~n~zgO(~ag,h~)@a~nt~h~ra~c~e~n~e==J'j<~.. ~D~'Il~iI~ ilCs):;,' ii'!MDti.(4!t-)i 12 33
Fluoranthene <MOL (12) ~M.l'L (6.6) ~~r:1D.L:'<.'2L 160 1,206
Indeno(U.3-c,d)ovrene <MOL (20) <MOL (11) <MOL (2B) 34 SS
Pyrene <MOL (12) <MOL (17) <MOL (6.6) <MOL (17) _-=l-;:,O~O-=o ~,-4.0.o__
~ToSta=:I':':;H""P"'A;-;H------+"":':'<::C;:Mrn:---62.6-"---<MDL----56~6--- 960 5,300

Chlorobenzenf!$

12 6S

15 58
.--------

i'~ ------=:~'-:=--
Hexachlorobutadiene

N-~itr_osodiphenylamine

PCBs
Total PCBs

~1,-,:,2:-,'D~iC;ch",l::..or-=0-;cb::..en,=z-=e-=ne=-- __-+_<-:cM::..DL=-('C0-=.5::..1)__<:-cMO-=LC'(-=-O'cc74-'.)_<-cM.c0-=L-,(0-=.2=-:8,_)~<--cM-,c0.c.L ,-(D.c'7-=',_)+- '2:.3 2.3
1,4-0Ichlorobenzene <MDL (0.51) <MOL (0 .74)",-..::<M:-::O:=L-,CO:-:.2c;B;"-)-i--:c<.:,:M;:;O;;;L±CO;;:.7::;I?:;,j)3.T 9
Hexachlorobenzene :C.~. _"",_O_L_(0._28_) !:",MDt(!l,Z~')' 0.38 2.3

"'1"',2"',"''''-...cT."ri'''c;-'-hl.c.0.cro'-'b...ce_n_ze-=n.ce__--t_'_"_'D_L..'(_O._51-')~_'_MD_L_('-O_.7-'.)'-t-_'_M_O_L'_(O_.2_8'_)~'_M_O_L-,(O_._71,-)+__0_.0_1_,.._,~. 1.0
AAM~~ : :

-i;SC:IS7(2;":'::e"'th"y""lhC:eC:l0/=I)'P"'h"'th=a'"la:::it=e-t--<:::M=O:-L:::(1-=-2):---<=M=OC:L=(1=7)--:--<-MDL(6-.6)----;MDC(i7)-+--~4~7---+i-~i8

Rlltyl Ren7)l1 Phth"l"te ~·~~·:~i~it~!I1:il.·!Jl··~U!2?~i)lll!lli;~i'i~;,;~M~Qid!-'~I\i~i/l~)ilIi~iji..i!l,I~I)~.~~·i(~~zj?)!I"t=~4~.q 'i-~--~ ---_..+-
DI-N-butyl Phthalate <MOL (20) <MOL (29) <MOL (11) <MOL (28) 220 I 1,700
Di-N-oct:Yl phtha"la"'t'-'e----+-<MCI'O:::L-=C'-,2")--<'CMccO-L'-(1-=-7'-)+-<'CM=OL(6.6j·--<-MDL(-iij 58 4,500"

Diethyl Phthalate <MOL (20) <MOL (29) <MOL (11) <MOL (2B) 61 110
Dimethyl Phthalate <MOL (B.O) <MOL (12) <MOL (4.4) <MOL (11) 53 53
Mi$CBllan-=eo=u-=s'-:c:;i-o:-mCl''P-:-:O'CIl-:-:n'Cd'''s+-----'----'-~-----'----'-t-----'----'----~--t--

Dibenzofuran

l12W
mg/Kg OC - Milligrams per kilogram organic carbon, based on total organic carbon analysis.
<MOL (#) - Anatyte not detected above the methodd~on limff. Value is parentheses is the numeric MDL.

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

Norfolk CSO Sediment Remediation Project - Apnl1999 Monitoring Report
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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 (Ilg/Kg OW)
Non-Ionic Organics NFK501 NFK502 NFK503 I NFK504 LAET 2LAET

I
I
I
I

1,000

LPAHs
c=-:=~------+---....__ .- ----.. -..~--~.-
Acenaphthene <MOL (14) <MOL (14) <MOL (14) <MOL (14) 500 730
A;;-c'"'e~ll--'aSpl;:-;ltl:;:,-:Oyl;::e=lle=------+--<-:OM=DCCL-'c(Z:::I-'-) --<-cM-cU-cL--,(-cZICc)-~i--<~_~l)L l21) <Ml)L·l2rt-~1~3-og__ :_ --=1!36~ --=
Anthracene <MOL (21) <MOL (21) . i- <MOL (21) <MOL(~lLr- __960 4,400
F"'I--'uo--'re=ne==-----------if-<-:-:MOL (21) <MOL (21) I <MOL (21) <MOL (2_1). ~o----i,ooo-

2-Mpthyll1""htti"linp <Mnl,<~6) <MDL (~6) t~M;:;L (56) <MDL (55) 670 --1,400-

~N:;:a:,:p,-,ht::.h::;a;.:le:cn=e +---,<:.:M~OL=c(,=5:::,6)=---_<MOL(56) I <MDL (56)__ . <MOL (55) f----2,i00 --- 2,40-0_:--
Phenanthrene 21 <MOL (21) I <MOL (21) <MDL (21) 1,500 5,400

"'r:ccota'--';IL"'P"'A"H------1--~2 ..1---<-,;M,;;D"'L=+---<=M.-.-;:;DL'·c <MDL:5,20Q.-- _13,000

HPAHs
';':-:-~~--;o:----c---__+-:c::-:-c~-----c-.--c:::--c-:-'...--.--:c:-:c-+..
Benzo(a)anthracene <MOL (21) <MDL (21) <MOL (21) , <MOL (21) 1,300 1,600

.;::B:-:en=z",o');(a::;):,,-PYLCcr:=.e:cne====_j---<c:M:=D:=L->:(3=S,-)--,----,<::M,:o:0::.L':'(3:OS)c-- <:oMO~L(351:=' <MDL (35) 1,600- ---3,000
8en.lUnuurdlllhelle::; (Tuldl) <MUL (~b) <MlJL (!:Ie) <MDL (56) <MDL (55)-" . --3-~26(i ~-j~bUU --
Benzo(g,h,i)perylene <MOL (35) 75.7 <MOL (35i-'-'" 70.5 -_.~- 670----·-----no-·

-=c--'----'-----..- -...--- --. .----- .._.
Chrysene <MDL (21) <MOL (21) <MOL (21) <MOL (21) 1,400 2,800
Dibenzo(a,h)anthracene <MOL (56) <MOL (56) <MOL (56).. .. <MOL (55) ·-Z30··-.. ------s4Q-
~F"IU::Cl:::ra::n:;.ih'-'e"'n"e=-·-cc-··~~~~~~~~1~-=-<-=-M~O""L'-"'(::2~1'--),--:_-_<·-=-M~O~L1(2~1~)~-=--=-<~M-=-O:':._L'-'("-21'c) --<-'-M"O""L"'(2"1'--) ---1-,7-00---2,50"0--
Indeno(1,2,3-c,d)pyrene -+-_<-;M:=O;-L,;;(3c-'S)__<:-cMOL (35) <MOL (35) <MDL (3S) -~ '''---696 -
Pyrene ' <MOL (21) <MOL (21) <MOL (21)-' <MOL (21) ... 2,600" --~O-O

TTo=-t:=,al"H"'P"AuH-------+--<MDL 75.7 <MDL 70.5 12;000---17,000-
~Cl;'h":/;.o:::ro-"bi:e.::-n=-~::ce::-:l1::-:es:::c----+-::-:-:::.::..-·-~·-----~.....- ....------.. --.. ..---- ..-..--
~~~~==------__+--,------:c_-~-----_.-__II---.--.
1,2-Dichlorobenzene <MOL (0.90) <MOL (0,89) <MOL (0,90) <MOL (0.89) 35 50
1,4-Dichlorobenzene <MOL (0.90) 0.97 2M_o.C.~.<I-10LSO.89) ---flO . --l.iO .~

Hexachiorobenzene <MOL (0.90) <MOL (0.89) <MDL (0.90) <MOL (0:-,-.8,::-9):-+-__ 22--' '70
"Ol'-:,2:-',4-::-=';T;cric-ch;:-;lc-o"-ro-:be---n--'ze-n-e'---+-<=M=Oc'L-'-(0=-,9'"'0:'-)c'.-<-M-'-O:':L'-'(--'0.--'89=-')---=-<MOL (0,90) I <MOL (0.89) - 31------r-· '-5-1--"
-=E.~':::;:c:c'=====-----+---===----=-'-::=--===,-+.. -.-~ -. ... __ .__0 -

Phthalates
Bis(2;litflylhexyl) Phthaiate <MOL (21) , <MOL (21) <MOL (21) I '-<MOL (21) . 1,300-' 1,900
8utyl Benzyl Phthalate <MOL (21) , <MOL (21) <MOL (21j"T'''~MOL (21) -.. 63 .-~ .... -

Di-N-butyl Phthalate <MOL (35) I <MOL (35) i <MDL (35) <MDL (3SL._ 1,400 ------s:IOo--
Di-N:octYTPhthalate'" ._- <MOL (21) <MOL (21) I <MOL (21) <MOL (21) 420"~60-

'Diethyl Phthalate <MOL (35) <MOL (35) : <MOL (35) <MOL (35) .. _~"48--.-· 73_

Dimethyl Phthalate <MDL (14) <MOL (14) I <MDL (14) <MOL (14) 71.~_ .l6Q.._
Miscellaneuus CompCluncis __ . __1--_. . .. , ... .__...
Dibenzofuran <MOL (35) <MOL (35) . <MOL (35) , <MOL (35) 540 700
Hexachlorobutadiene ~MDI::(3Sj!fT:<MDL(~~)i<MDL(~5)! 11---120---
N-Nitro~lphenyl.min" ·.!lL:(.$)iiJ.'<;"'I)L(~~)i!I"'MPL(35).: 2.il::-.••.. 40-
PCBs
~~=---_.__.-+---------_._._---_.._- .._- ._--- ..
Total PCBs I <MOL (22) <MOL (22) <MOL (22) <MOL (22) 130

f:Imu
1-l9JKg DW· Micrograms per k.ilogram dry weight, based on percent salicis analysis.

<MDL (#) - Analyte not detected above the method dection !imlt. Value is parentheses is t:tle numeric MDL.

Shaded cell - MDL exceeds the lAET and/or 2l.AET,
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5 FUTURE MONITORING

Sampling and analysis completed in April 1999 was perfonned to establish baseline sedimcnt
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 wct scason. Thcse 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 ea~h year. Station lo~ations will remain the same unless rlis"haree
channels change over the course of the monitoring period.

Future monitoring events will include collection of two discrete samples from each of the four
established locations. One sample will be collected from the top two cm of scdimcnt and
analyzed to evaluate the chemical characteristics ofrecently deposited material. Another sample
will be collected from the top tcn cm to cvaluatc thc chcmical charactcristics of thc sediment
over the entire biologically active zone. The five-year monitoring schedule is shown below.

• Apnl 1999 - Establish baseline conditions (4 stations, I sample at each).
• October 1999 - End of first dry season (4 stations, 2 samples at each).
• April 2000 - End of first wet season and year one (4 stations, 2 samples at each).
• 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 monitoring event (4 stations, 2 samples at each).
• 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 ofremedial activities. Samples were collected
from the surface of backfill material placed at the site and analyzed to establish a baseline
chemical characterization ofthe material. Analytes included sediment conventionals along with
metal and organic parameters required under SMS criteria. Station locations were established
based on the location of the CSO and stonn drain now 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.

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

• a fairly even-grained, medium to coarse sand with high percent solids and low organic
carbon content;

• metals concentrations that are well below the SQS sediment criteria; and
• a lack of organic chemicals with the exception of trace amounts of hcxachlorobenzene (one

site) and benzo(g,h,i)perylene (two sites), that were well below the LAET sediment criteria
(dry-weight normalized).

Notfo/k CSO Sediment Remediation Project - Aprii 1999 Monitoring Report
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Norfolk CSO outfall at a moderate
low tide.

Norfolk CSO outfall at a verv low
tide, showing dldlllldiLaLiull.

------_._----~-_._._--

Norfolk CSO outfall and channel from west side of the Duwamish River
Note the Boeing storm drain channel at the lett.
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King County Environmental Lab Analytical Report
PROJECT: 423056-160 Lxalor

Client Loc
Sampled

L3b ID

f.Jatrix:
% Solids'

NI"K501

Norfolk esa oul'all cllannel, in;~lOre

Apr 23,1999

L15421·1

SALTWlRSED

76.9

LOC3.tor:

Cli~t lac

Sampled
LaolD

Matrix

% ~olids

NH502
End:lf Norfolk CSO outfall dlannel

Apr23,1999
l1M21-2

SALTWTRSED

77.4

Locator

ClientLoe

Samped:
Lab I[i

Matrix:

'10 Solds:

NFK503
End D! Boein9 s:orr1 crain channel

Apr 2:!" 1999

115421·3
SALTWTRSEO

77

Locator

Client Lee
Samp-IE(

Lab ID

Matrix
% Solids

NFK504
Upli'/er ofCSO & slorrn drain channe

Apr 23, 1999

L15421-4

SALTWlRSED

77.6

Paramel~rs

COMBI"ED LABS

v'alue Qual MDt. RDL Units
- 01)' V\ei,~~t Basis

\'alue Qual MOL ROt. Unlls
. DIy 'Nelghl BaSIS

Vaue Qual MOL RDL Urits
- Dry Wei'~h~ Ba.is

Value Qual MDl RDl Unls
Pry Weight Basis

M~V ASHI 04~2

"000 • 3.3 0 , ~YO~ 3 0 1 Oil 1 0 1 ~ II 33 0 1 % IIp-+1.00· -j8------~--iJ:""1-~---·._;~·· 32 01 % 28 0.1 % 44 01 Of<

p-+100' <MOL 0.1 . O,\:. <MOL 0,1 % <MJL 0,1 % <MOL 01 Of<

p-+10,O(rnore than)· <MOL 0.1 % I <MOL 0.. 1 %_ II~ <MJL 01 % II _. . <MOL 01 Of< II
p-+2,OO' 46 01 % 56 01 %l 55 0,1 %r 46 01 Of<

p-+300' 4,3 0.1 % II 4.1 0.1 % II 9 0.1 % II 3 0,1 Of<

p-+4,OO' 7 0.1 '%, 04 0.1 % 1.3 0,1 % 04 0,1 Of<
p-+5,OO' --1------0·-,---- (l,~ 4,7 01 % 5.4 01 % 2.9 01 Of<

p:;.60G'~ <MOL 0.1 % <MOL 01 % <MJL 01 % <MOL 0,1 Of<
p-+7.00· ---~-- <MOL 0.1 (l/" <MOL 0,1 % <MJL ~~ % ~-~··--6·1-------~1

p-+8,OO' <MOL 0.1 (l,~ <'MOL 01 % <MJL 0,1 % <MDL 01 Of<

p+900~ <MOL 01 % <'MOL 0.1 % <MJL 01 % _._~ .. . <MOL 01 °lt II
p-1.00· 0.8 E 0.1 (l,t, 0.4 E 0,1 % 0.4 E 01 % 04 E 01 °lt I
p-2.00· <MOL 0.1 %- <'MOL 0.1 % <MJL 01 % <MOL 01 °lt I
J:-~OO~':~.~han)· <MOL 01 % <'MOL 01 % <MJL 0.1 %- <MOL -"O--J-- Of<

III~CV SM2i40-G IOJ--01..Qar .o(1)

Total Soids· 76.9 0005 0.01 % 77.4 0.C05 0.01 % 77 o OO~ 0.01 % 776 -0005 001 %

M~CV SM~10-8 (03..(J~--Oo'..()aOI

TO"iJI-6~ganie Garbor: .~._..._ 1760 _~_~.. _ 1 ~ ~.2!.!:<J! __~~_______ 6.5 12.9 Ing/Kg --'--3180' -~--1j m!tK~ 1260 64 12.9 mg/<}

III~ES ~CJtI,E

Sample Jepth • 2 m 2.5 m 2.5 n 2.3 IT

Sample3tartTime" 1300 tlr 1334 hr 1354 ~r 1-1-23 h
~-M;thod 26000 none 26000 . none 26000 ncne 26050 nme
Sed,mert Sampling DEpth'-;' •.-.-.- •.----- --- -----."13'-.---- --.-----.-- em 14 em 15 cen 16 en

Sed,mert Type '30N'30"-~-~' none 30N30 none ~ON30 ncne 30rl30 nOlI'
Tidal C01dition E none E none -----E'.--- -------- ncne ----E - -------~

Tide-~eijht· 7.6 ft 7 . --ti-- 62 It 5.6 f1 II
M~MT EP.... 245.5 (06.{11-OO1-tJ01)

MercLlry. Tolal, GVAP 0055 <ROL 0026 0259 mg/Kg 00B9 <ROL 0.C26· 0.257 rng/l-'g 0065 <RJL 0 02E ~)"6 -~glKg ,------------0·)72 <RD'_ 0.026 0254 mgA<.Q

M-MT EPt3G50Al601 OB (&:I-20..Q04..Q01)

~~;, Total, ICP 9770 L 65 325 mg/Kg 9730 l' 52 313 rng/l-<g 9420 L 6.~ 318 mgtKg 9BO L 62 30.7 mg,Kg
Arsenie,Total,ICP <MOL 33 16.3 -;;giKg --3T --~RDL-- 31 156111g/1-<9 <MOL 3_~ 16 mg/Kg 35 <RD:.. 3,1 15.3 mgA<g

Berylliurll Total,ICP 0.11 <RDL 0065 0.325 mg/Kg 0.14 <ROL 0,(62 0.313 II1g/1<9 0.11 :;;RJL 005~ 0,318 mglKg [,12 <RDL 0.062 0307 mgA<g
Cadmium, Total,ICP--"·-·~·_"·------'-- 0.2 <"ROU- 0.2 0.977 mg/Kg 0,21 <ROLL 019 0.93B mg/f'g <MOL.L OY 0955 mgtKg C21 <RDL~L 018 0921 mgA<g
~C~h~<o~m~i~~=-.~T~o~ta~'.~'~C~F~---·-·-------'----l2.9 0.33 1 6~, mg/Kg 13 031 -1-56 II1g/1-<9 147 0.3~ "-1-6-~9!~ 122 031 153 mg~
Copper,Total,ICP 11.4 026"- U ;'911<9 12.2 025 125111g/1-<9 105 02E 127 mytKg 112 . 024. 123 mgKg

Iroil, Total, ICP . _._. "_-..2~?~ "B 3.3 10.3 my/Kg 19800 B 3.2 31.3 ,ng/!<g 17700 B 3 2~~_~~~ 18300 B -----3"-:;-. 153 mg.Kg
Le.ad, Tutal. ICP 4.2 <ROc. 2 977 my/Kg 5 <ROL UJ 938 ;ng/l-<g 44 <RDL U 9.55 m~'Kg 46 <RDL 18 921 mg.t<g

Mangan~se, Tolal,ICP 263 G 0,13 0.651 my/Kg 226 G 013 0625 ;11g/1<9 242 G 01~ 0636 m~'Kg 237 G 0.12 0.615 mg.t<g
Nickel,lolal,ICP 12,7 1"3' 651 mg/Kg 12,9 1.3 6.25 ~g/Kg 126 13 6.36 m{:/Kg -""12"9---- 12 615 mg.Kg

Seleniun, Total, ICP <MOL 3.3 16,~, mg.lKg ~MOL "3.1 15.6 m9/1-<g <MDLi~ 16 m~'Kg <MOL 3.1 15.3 mg.Kg
Silver, T:Jtal.ICP <MOL 0.26 1.3 mg/Kg ~MOL 025 125 II1g/1-<9 <MOL 0.26 1.27 m{:iKg <MOL 0,24 123 mg.Kg
Ttlallium. Total, ICP ---'-'~-----<MOL 13 65.1 mg.lKg ~MDl 13 62,5 rng/l-<g -<~'DL 1~ 636 m{:lKg <MOL 12 61.5 mg.Kg

Zinc, TO'.<II, ICP 46 0,33 1.6~, mglKg 43.2 031 1 56 rng/Kg 42.1 032 1.6 m~lKg ~42 .----- c 031 153 mgKg

ll/20199 _89:2cb Dato tJtan.agement a,d Anal'~..s Sectioll Comprchersi'R Repo" '~9';2 "age 1 of 3



King County Environmental Lab Analytical Report
PROJECT: 423{)56-160 Locator:

Client Loc

Sampled

lab to
Matrix

;t~ Solids'

NFKS01

k·rfolk CSO outfall channel, j~5hore

Apr 23,1999
L15421-1

SAL TVVTRSED

76.9

Locator

IClient loc
Sampled:

Lab 10

Matrix:

% Solids

NF<502
Enact Norfol~ CSO outfall enamel

Apr23,1999

l1~421-2

SALTWTRSED

77,"

Locator

Client Loc

Sampled
lab IE)

Matrix'

% Soids:

NFK503

End of Boeing storm drain cJ1anr,el

Apr 23, 1999

L 154:21-3

SALTMRSED
77

I

locator:
Client Loc'

'Sampled
Lab 10

Matrix

% Solld~

NFK504

Upriver 01 CSO & sl::Jrm drain alannel

Apr 23, 1999

L15421-4

SALrn'RSED
77.6

Parameters Value Qual ~Dl RDL Units
- Dry Weight Basis

Value :;}ual MOL ROl Units
- Orf Weilc,t 8a"s

Value Qual MOL RDl Units
- Dry Weight Elesis

Value Qual MOL ROL Units
. Df)l WI!.gr,t B,,~s

COMBINED LABS

Nl~OREP.I. 3550812082 (7-3-03-002) II
Aroelor 1016 <MOL 22 43.3 ug/Kg ..MOL 22 -43 Jg/Kg <MOL 22 432 ug,'Kg <MOL 22 429 ug/Kg I
Aroelor 1221 <MOL 22 43.3 ug/Kg ..MOL 22 43 Jg/Kg <MOL 22 432 ug,'Kg -~--- <MOL 22 429 ug/Kgl

Aroelor 1232 <MOL 22 43.3 ug/Kg «MOL 22 43 Jg/Kg <MOL 22 432 ug:Kg <MOL ---- 22 42,9 LJg/K~

Aroclor 1242 <MOL 22 43.3 ug/Kg <MOL 22 43 Jg/Kg <MOL 22 432 ug,Kg <MOL 22 429 ug/Kf

Aroclor 124B <MOL 22 43,3 ug/Kg -<MOL 22 43 Jg/Kg <MOL 2i 432 ug,Kg <MOL 22 429 ug/Kf
Aroclor 1254 <MOL 22 433 ug/Kg «MOL 22 43 Jg/Kg <MOL 22 432 ug,Kg <MOL - 22 42,9 ug/Kf

Aroclor 1260 <MOL 22 433 ug/Kg <MOL - 22 43 JgfKg <MOL 2i 432 ug.Kg <MOL 22 429 ug/Kf
M<oQR EPA 3550BJ8:270C r-3-tl1-00(1 -

1,2-D\pten)'lh)'drazire - -- <MOL 6'9 1Jt.l ug.lKg ..MOL 68 13B Jg/Kg • <MOL 6~' 139 ugoKg <MOL 68 138'-~gIKg
2,4,5 Trchloropheno <MDL,G 140 277 ug/Kg <IAOl,G - "40 275 Jg/Kg <MCl.G 14(1 277 ug,'Kg -~. <MDl,G 140 274 ug/Kg

2,4,6-Trchloropheno <MOL,G 140 277 ugl'Kg ~<MOl,G '40 275 JglKg <MCl,G 14(1 277 ug:Kg <MOL.G 140 274 ug/Kg
2,4-0ict"lorophenol <MDl,G 35 69.3 ug/Kg <MOl,G-- 35 - 6B,9 Jg/Kg <MCl G 3~, 69.2 ug:Kg - ..--- <MOL.G 35 6B 7 ug/Kg

2,4-0im~th)'lphenol ----. -:MDL,GX' - 35 69,3 ugl'Kg <MOL,G,X 35 689" Jg/Kg <MOL,G,X 3~ 692 ug,Kg <MOL G,X 35 -68--f~
2,4-Dinhophenol .-~- ,_ <MOL,G 69 139 ug/Kg <MOl,G 68 138 Jg/Kg <MCL,G 6~ 139 ug,Kg <MDL,G 68 138 ug/Kg
2,4-0ini'rotoluene -- <MOL 14 27.i ug/Kg ..:MOl 14 .~- Jg/Kg <MOL 1~ 27.7 ug:Kg <MOL 14 274 ug/Kg

2,& Oinhotoluene <MOL 14 27.i ug/Kg ~MDl 14 275 ~g/Kg <MOL 1-1 27.7 ug.Kg <MOL 14 274 ug/Kg
2-Chloronaphthalene . <MOL 21 34,T ug/Kg <MOL --.- 21 i4.5 ~g/Kg <MDL - 21 34.7 ug,Kg <MOL 21 344 ~g/Kg II
2-Chlorophenol - ==--_ <MOL,G 69 139 ug/Kg <MOL,G 68 138 ~g/Kg - -- <MCL,G 6~ 139 ug,Kg <IvIDL,G 68 138 ug/Kgli
2-Melhynaphlhalene --- - . -:<MDL,G 56 104 ug/Kg <rWl,G 56 103 ~g/Kg <MCL,G Sf 104 :Jg,Kg --::MDL~G'- 55 103 ugfKgll

2-Melhyphenol "'MDL,G 35 69.3 ug/Kg ~. <rWl,G 35~- '68.9 Jg/Kg <MCL,G 3~ 692 ug.Kg <MOL.G 35 687 ug/Kg'
2 Nitroaliline <MOL 140 2011 ug/Kg _. ..:MOL 1-10 207 Jg/Kg <MJl 14C 208 ug,Kg <MOL 140 206 ug/Kg

2-Nitroplenol "'MDL,G 35 69.3 ug/Kg <~Wl,G 35 68.9 Jg/Kg <MCl,G 3~ 692 ug.Kg <MDL,G 35 68"7'-ug/Kg
3,3'-Oichlorobenzidin~ <MDL.X 35 693 ug/Kg <MOL,X 35 689 Jg/Kg <MCl,X 3~ 692 ug,Kg -~-- <MDL,:< 35 687 ug/Kgll

3-Nitroalll1ne <MDL,G 14\) 208 ug/Kg <MOl,G 140 207 Jg/Kg <MCL.G 14C 208 ug,Kg <MDL,G 140 206 ug/Kg
4,6-0init"o-O-Cresol --- <MOL,G 6'9 -_. 139 ug/Kg <MDl,G 68 138 ig/Kg <MCL,G 6!: 139 ug.Kg <MDL.G 68 -'-138 ug/Kg
4-Bromcphenyl Pherp,d Ether --- ---- -_. <MOL 14 208 ug/Kg "'MOL 14 20.7- ~g/Kg <MJL 14 20.8 ug,Kg - -- ---<MOL 14 206 ug/Kg

4-Chlorc~3-Meth)'lphenol -- -- - <MOL,G 69 139 ug/Kg <MOl,G 68 138 ~g/Kg - <MOL,G 5!: 139 ug,Kg -- -------::;MOL.G 58 - 138 ug/Kg

4-Chlorcaniline <MOL,G 69 139 ug/Kg <MOL,G 68 138 ~g/Kg -~- <MOL,G 5S 139 ug,Kg <MDL.G 68 ---'138- ug/Kg

4 Chlorcphenyl Phe'1~1 Ether <MDL 21 347 ug/Kg -- "'MOL 21 34 5 ~g/Kg -----;:MJ"L· 21 347 ug,Kg <MDL 21 344---~g/Kg

4-Me'thyphenol·--··- <MO'--.,G 35 69:J ug/Kg <Mf:IL~G---'is --'68'9- ~g/Kg <MOl,G - 35 692 ugJKg <MOL G 35 687 ug/Kg

4-Nitroa,liline <MOL,G -. 140 ZOE ugfKg <MO~--140 207 ~g/Kg <MOL,G 14C 20B ugJKg --~- <MDL G 140 206 ug/Kg

4-N.'.tfGPnenOI . <MDL,G 69 1-39 ug(Kg <MDL~---68---" 138 ~g/Kgl'_____ <MDL,G 59 13.9 ug,Kg ..,--' <"~Lli' 68 138 ug/Kg I
Acenaphthene <MDl 14 277 ugfKg <MDL 14 275 ~g/Kg <MJL 14 277 ug,Kg . "'MOL 14 274 ug/Kg
AcenaptJhylene ------ <MDL 21 347 uglKg <MOL 21 '345 <lglKg <MJL 21 '34) ug;Kg -- - <MOL 21 34:4 ug/Ky
Aniline ------ <MOL,X 69 139 ug/Kg <Pi10L,X 68 1'38 'JgIKg <MCL,X 5~ 139 ug,Kg - -. -<-MO-C<- 68 138 ug/Kgll
Anthracene ..----------- <MOL,G 21 34, ~g/Kg <MO~:G "-~-' 21 34-:5 ;gfKg - <MOL.G 21 347 ug;Kg <MOL G -.. _-- 2'1 34.4 ug/Kg

Ben2idire --- <MOl.X 830 1660 ug/Kg <rWL,X E30 1656-~ ------~M[ij( ~ 83C 1660 ug,Kg <MDU< 820 1650 ug/Kg
Benzo(a)anthracene <MDl,G 21 34, ug/Kg -dMDL~G----21--- 34.5 ~gIKg- <MOl,G 21 347 ug,Kg - ------ - --<~iDlG 21 34.4 ug/Kg

Ben2o(ajp)'rene -- --- - <MDL,G 35-- 69:, ug/Kg <MOL,G 35 689 ~glKg <MOl,G 35 69.2 ug,Kg <MDL,G 35 68.7 ug/Kg

Benzo(b-)f1uoranthenE. <MDL .56 ~ 1_~~ ugfKg "'MOL _-. ~. .10~_~ <MJl 56 104 ug,Kg ._- ,---.- <MOL 55 103 ~/Kg
Benzo{g h,i)perylene <MOL,G 35 69.: ug/Kg 75.7 G 35 68.9 qg/Kg <MDL,G 35 692 ugJKg 70,5 G 35 68.7 u~/t(g'
Benzo{klftuoranth-e-o-'------'- ---- <MOL 56 10-1 ug/Kg cMOL 56 103 IIglKg <M)L 56 104 ug1Kg -"-- ---._. <MDL 55 t03 ug/Kg

Benzoic Acid --- <MDL,G 140 20E ugrKg <MOL,G lAC 207 lIgrKg ":MDl,G 140 2-08 ugJKg <MOl,G 140 206 ug/Kg
Benz)'1 f'lcohol <MOL,G 35 69.2 uglKg <MDL,G 35 68.9 ~glKg <MDl,G 35 69.2 ugiKg <Moi~G - -- 35 68.7 ug/Kg

Oiltil t.1ill1i1gernenl ~ let Analy~,~ Secl'lon Comprehen->'w Repon n9~,2

-
8120;99 - ~,"~cl;

- - - - - - - - - - - - - - - -
'age2013

- -



King County Environmental Lab Analytical Report
PROJECT 423056-160 locator: I\FK501 Locator' NFK502 locat:>r NFK5')J Locator NFK504

Client Loc Nor1olk. eso aulall cha(lne-I inshore Client Loe Endof Norfolk eso outfall channel Clienlloc End of Booing storm drain channel Clienl Loc Upriver otGSO & storm ~rain channaj

Sampled Apr 23, 1999 Sampled: Apr23,1999 Sam~ed Apr 23, 1999 Sampled Apr 23, -999

lab 10: L15421-1 Lab lD l15421-2 Lab ID: L15421-3 lablD L15421-~

Matnx SAlTWTRSE) Matrix SAlTWTRSED Matri) SALTWTRSED Matrix SALTWlRSED
% Solids: 769 % Solids 77.lt % So~ds 77 % Solids 77.6

ParamelerS Value Qual .DL RDL Units Value :Jual MOL RDl Units VlJ!ue Q~al MOL RDl U~its Value Qual MDL RDl Units
- Dry V1eillhl Ba~i5 - 01)' iNe'iht Bas,s - Dry ',"/elght Ba.is . Dry We11lht Ba,~

COMBI"IED LABS

Benzyl ButYl Phthalale <MOL 21 34. 7 ug/Kg <MOL 21 34.5 uglKg <MOL 2- 347 uglKg <MOL 21 34.4 ugfKg
Bis(2-C hlofoethoKy)~etha ne <:MDL,G 35 693 ug/Kg <:PJI0L,G 35 68 9 ug!t<g <MCL,G 35 69.2 uglKg <MOL..:; 35 68 7 ugfKg
Bis(2 Chlofoethyl)Ett'er <:MDL,G 21 34,7 ug/Kg <PJIDL,G 21 345 ug!t<g <MCL,G 2- 34.7 'uglKg <:MDL..:; 21 344 ugfKg
Bis(2-C hlofOisop ropy! )Ethe r <MDL,G 69 139 ug/Kg <:PJIDL,G 68 138 ug!t<g <MCL,G 6' 139 uglKg <:MDL..:; 6a 138 ugfKg
Bis(2-Ef1ylhexyl )PhiI'alate <MOL 21 34. 7 ug/Kg ..:MOL 21 34,5 ugtKg <:MOL 2- 34.7 uglKg <:MDL 21 344 ugfKg
CaffeinE <MOL 69 34. 7 ug/Kg ..:MOL ; 8 345 ug!t<g <:MOL 6' 34.7 uglKg <:MOL 66 344 ugfKg-
Carbazeole <MOL 35 69.3 ug/Kg <MOL 35 68 9 ug!t<g <MOL 35 692 uglKg <:MDL 35 687 ugfKg

Chrysere <MOL 21 34.~ ug/Kg "'MOL 21 345 ugtKg <MOL 2- 34.7 uglKg <MOL 21 34.4 ugfKg

Coprostmol <:MD-L,G 350 693 ug/Kg <:PJIDl,G ~,50 689 ug!t<g <MCL,G 350 692 uglKg <MOL.':; 350 6B7 ugfKg
Dibenzc(a ,h)anthracene <:MDL,G 56 104. ug/Kg <:1I10L,G 56 103 ug!t<g <MDL,G 5' 104 u-gIKg <:MDl,:; 5> lCl3 ug/Kg
Oibenzcfuran <MOL 35 69.3 ug/Kg ..;MOL 35 68.9 ug!t<g <MOL 35 69.2 u-gIKg <MOL 35 687 ugfKg
Oiethyl Phthalate <MOL 35 69.3 ug/Kg ..;MOl 35 68 9 ugfKg <MOL 35 69.2 u-g/Kg <MOL 35 667 ugfKg
Dimeth)lPhthalat~-' <MOL 14 20.3 ug/Kg ..;MOL 14 207 ug!t<g <MOL H 20.8 ug/Kg <MDL 14 206 ugfKg
Oi-N-Bltyl Phthalate <MOL 35 69.3 ug/Kg ..;MOL 35 68 9 ugfKg <MOL 35 69.2 ug/Kg <MOL 35 687 ug/Kg

Oi-N-Octyl Phthalate <MOL 21 34. 7 ug/Kg ..;MOl 21 34.5 ug/Kg <MOL 2 34.7 u-g/Kg <MOL 21 34.4 ug/Kg
Fluoran.hene <:MOL,G 21 41.6 ug/Kg <:1I10l,G 21 41.3 ug/Kg <MDL,G 2 41.6 uglKg <MOL,3 21 412 ug/Kg- .~.,-_.. ---

34. 7 ug/Kg <MDL,G 34.7 ug/Kg 21 ug/KllFluoren~ <MDL,G 21 <1I10l,G 21 34.5 uglKg 2 <MOL,3 34.4
Hexach <JrObutadient: <MOL,G 35 69.3 ug/Kg <:1I10l,G 35 68.9 ug!t<g <MDC,G' 35 69.2 ug/Kg <MOL,:; 35 68,7 uglKll
Hexach <J rocyclo pentad iene <:MOL,G 35 69.3 ug/Kg <1I10L,G 35 68 9 ug/Kg <MDL,G 35 692 ugiKg <MOL,3 35 687 uglK~

Hexach<Jroethane <MDL,G 35 69.3 ug/Kg <:1I10l,G 35 68 9 uglKg <MDL,G ---3"5 . 69-2 ug/Kg <MOL,:; 35 58~~
Indeno(I,2,3-Cd)Pyrene <MOL,G 35 69.3 ug/Kg <:1I10L,G 35 68.9 ug/Kg <MDL,G 35 692 ug/Kg <MOL,3 35 587uglKG

IsophQfOne <:MDL,G 35 69.3 ugfKg <MOL,G 35 68,9 ug/Kg <MCCG 35 69.2 ug/Kg <MOL,:; 35 5B,7 ugfK!j

<:MDL,G 10~ ug/Kg <:II1Dl,G
- - ._- ---~,- .~.-

<MDL,G 5. 104 ug/Kg <MDL,G 55 103 ugfKgNaphth.alene 56 56 103 uglKg
Nitrobenzene <MOL,G -35 69} ug/Kg ------.-<:t,.10I:G.---

35 68 9 uglKg <MDL,G 35 692 ug/Kg <MOL,G 35 68.7 ugfKq

N-N itrowdlmeth~larrine
- <MDL·---'40---2(l} ug/Kg <ty4DL 208 ug/Kg 14D 206 ug./K9<MOL 140 207 uglKg 14. <:MDL_._-,

N Nitrowdl N Propyllmine <:MOL,G 35 69.} ug/Kg <1I10L,G 35 68,9 ug/Kg <MDL,G 35 692 ug/Kg <MOL,G 35 68.7 ug./K'l

N-Nitro~odiphenylarT'ine <MOL 35 69.3 ug/Kg <MOL 35 68.9 ug/Kg <MDL 35 6~~~ ug/Kg
--.-~ -- ._. _. '" -;MDl-

35 68.7 ug/K-~

Pentachlorophenol <MDL,G 35 69 3 ug/":.g <:t,.10l,G-~--'35 68 9 uglKg <MDL,G 35 69.2 ugiKg <:MOL,G 35 68.7 ug/K·~---
<MDL,G 347 ugiKg <MOL.G 21 34.4 ug/K~Phenanlhrene 21 <ROL,G 21 34.7 ug/Kg <:1I10L,G 21 34.5 ugfKg 21

Phenol <MOL,G 140 203 ug/Kg <:1I10L,G 40 207 ug/Kg <MDL,G 140 208 ugiKg <:MOL,G 140 206 uglKl

Pyren~._ <MDL,G 21 ~_~7 _~g/Kg <:1I10L,G 21 34 5 ug/Kg :::MoL'-G 2: 347 ugiKg <MDL,G 21 344 uglKl

M=OR EPll,)S508lB270C SM(7 .j-Ol-ll0~1

1,2.4-Tl'Ich:orobenzele --- -<MDL,G --~ 09 1.73 ug/Kg <:II1DL,G 0.89 1.72 -;;glKg <MDL,G 0.' 1,73 ugiKg <MOL,G 089 1.71 uglK~

1,2-Dichlorobet1l':ene
_._-"_.- - "- _..._---

<MDL.G 09 1.73 _~~~
"--'-."-'-

089 171 uglKl<MDL,G D9 173 ug/Kg <:1I10L,G 0.89 1.72 ug/Kg <:MOL,G--
1,3 Dichlorobenzene <MDL,G D 9 1.73 ug/Kg <:!JlOL,G C.89 1.72 ug/Kg <MDL,G 0.9 173 u£iKg <:f.!Q~_ 0.89 1.71 ug/Kol

U~Dic~io;-obenzene 173 ug/Kg -- <MDL,G---O-,9-'in ufjiKg
--

<MOL,G 0.89 1_71 ug/Kol<MDL,G D9 <:!JlOL,G G.S9 172 ug/Kg
Hexach oroben..:ene

--- -- <MDL,G--- <MDL,G 1.73 u£TKg
------

0.89 1.71 ug/KgD9 173 ug/Kg 097 <~OL,G G.89 1.72 ug/Kg o 9 <MOL,G

• Not ccnveried to dry weight bas s for thi~
-

parameler
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INTRODUCTION

This quality assurance (OA) review accompanies data submitted in connection with estuarine
sediment sampling and analysis conducted by the King County Environmental Laboratory (KC
Lab) for the Norfolk Combined Sewer Overflow (CSO) Sediment Remediation Project. The QA
review is organized Into the four sections listed below.

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

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

This QA review has been primarily conducted in accordance with guidelines established through
the Puqet Sound Dredqed 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 collaboration between the King County Environmental Laboratory (KC Laboratory) and
the Washington ~tate Uepartment ot toCOlogy (ECOlOgy) Secliment Management Unit.



GENERAL COMMENTS

Scope of Samples Submitted
This QA review is associated with estuarine sediment samples collected in April 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 Norfolk
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 undergone QA1 review, as sumrnariLt:d ill this narrative repoll.

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

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

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

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

Target Lists
The reported target lists have been compared to the target analytes listed in Table 1 - Marine
Sediment Quality Standards Chemical Criteria and Table 3 - Puget Sound Marine Sediment
Cleanup Screening Levels Chemical Criteria contained in Chapter 173-204 WAC. Target lists
may also be compared to the PSOOA Chemicals of Concern list. if applicable.

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

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

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

SUfTle ~ubculltracted laboratory data are available With an MOL only. in accordance With the
subcontracting laboratory policies. All analytical data are reported with a numeric result and/or
detection Iimit(s).

Storage Conditions and Holding Times
Storage conditions and holding times have been evaluated uSing gUidelines established during the
Third Annual PSOOA Review Meeting. The approach used to evaluate Total Oro"nir. Carbon for
holding time has been established between the KC Laboratory and Ecology during previous QA1
review efforts.
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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 MOL.

Standard Reference Materials and Check Standards
Standard reference material (SRM) or check standard recoveries have been used to evaluate
possible 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
value. Cileck stanu",us "'" y"n",,,"y p,,,p,,,,,u by ttl" "n"lytlc,,1 I"bor"tory 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 qualify data on an analyte and batch-specific basIs. Not all replicate data are used,
however, as an indicator for data qualification. Only sets of replicate results 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
obtained near the detection limit is not representative of precIsion obtained throughout the entire
analytical range.

Surrogates
Surrogate recoveries have been used to evaluate possible low or high analytical bias on a
sample-specific basis. Surrogates are analyzed for organic parameters with the exception of
methyl mercury.

Data Qualifiers
The data qualification system used for this data ~ulJrJ1i:s:siurl is pre::;ented in Table 3. These data
qualifiers address situations that require qualification and generally conform to QA1 guidance.
The KC Laboratory qualifiers indicating <MDL and <ROL have been used as replacements for the
T and U qualifier flags specified under QA1 guidance. Changes made to SRM data qualification
have been discussed with and approved by the Sediment Management Unit of Ecology.

UJllbulIl.c:LSignificant..F,iaurfl!!
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 reported to three significant figures above
the ROL and two significant figures equal to or below the RDL. Data with only an MOL have been
reported to two slgmtlcant t'gures. P~LJ results are reported to three significant figures.
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CONVENTIONAL ANALYSES

Completeness
CDnventiDnal data are reported for s8mples l1 54? 1-1 through L15421-4 (T8hle 1) These
samples were analyzed for total organic carbon (TOC), total solids, and particle size dlstnbutlon
(PSD) in associatiDn with the cDmplete set Df QG samples Dutlined in Table 2,

Subcontracted Analyses
PSD analysis was subcDntracted to AmTesl, Inc, In RedmDnd, Washington,

Methods
PSD analysis was performed in accordance with ASTM and Puget Sound PrDtDcDls
methDdologies (Recommended Protocols for Measuring Conventional Sediment Variables in
Puget Sound - page 9 - PSEP, 19B6), TOe analysis was performed in accordance with Standard
MethDd (SM)5310-B, Total solids analysis was performed in accordance with SM2540-G,

Detection Limits, Units and Significant FiguCeJi
For analyses performed at the KG Laboratory, data are reported in accDrdance with labDratDry
policy at the time the data were generated, A positive result and/or MOL and RDL have been
reported for all conventiDnal parameters analyzed by the KC LabDratory, 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,

Storaae Conditions and Holding Times
Sample storage conditions and holding times have been evaluated using guidelines established
during the Third Annual PSDDA Review Meeting, The cnteria 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 Months Not Recommended
Solids 14 Days 6 Months

_:r:9la~Organic Carbon 14 Days 6 Months

Sample storage conditiDns and holding times were met for all samples in this data submission,

Method Blanks
Method blanks were analyzed in connection with total solids and TOe analyses, All method
blanks results were less than the MOL

Standard Reference Material {SRM}
An SRM (Buffalo River Sediment) was analyzed In connection with TOe analysis, The percent
recovery for the SRM analysis was within the 80 to 120% OC 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) fDr all triplicate sample results were less IMn or equal to the 20%
QG limit. The Dverall %RSD for PSD was less than 20%
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M~TAL CH~MISTR.V

Completeness
Metal chem',stry data are reported fm samples l15421-1 throuQh l15421-4 (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 3050Al6010B.

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 Cleanup 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 laboratory
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 tne KC Laboratory. Data are reported to tnree
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.

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 metals analyses are listed in the table below.

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

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

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

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 SRM recovery was 148%. Associated cadmium sample results have been
qualified with an L fiag.
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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
m:::mO;lnpc;.e m~tri'J( lOlrikp rp.r.ovl?ry was 55%.. AS..c:.C1r.i~tprl c:;..:lmr1p rpc:;.lllto; for thesE!' mpt.=ll.c:. h.:lve

been qualified With an L or a G fiag, respectively.

Laboratory Replicate Samples
The relative percent differences (RPOs) for laboratory duplicate sample results 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 <MOL.
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ORGANIC CHEMISTRY

Completeness
Organic chemistry data are reported for samples L15421-1 throuqh L15421-4 (Table 1). These
samples were analyzed for base/neutral/acid semivolatile organic compounds (BNAs),
chlorobenzenes and polychlorinated biphenyls (PCBs) in association with the compiete 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
Wd::; dlldly.z:ed by selected ion monitoring (31M) to attain lower detection limits for chlorobenzene
compounds. PCB analysis was performed in accordance with EPA Method 8082.

Target LI"t
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
benzoU)fluoranthene. The KC Laboratory has verified that analytical conditions are sufficient to
calculate a lotal benzofluoranthene result using the reported band k isomers.

The repOrted cnlorooenzene target list includes, I ,2-dicnloroOenzene, 1,3-dlcnloroOenzene, 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 Figures
For analyses performed at the KC Laboratory, data are reported in accordance with laboratory
policy at the time the data were generated. A positive result andlor MDL and RDL have been
reported for all organic 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.

Storase 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 analyses ~rp. li~tp.rl in thp. t:::lhle hp.lnw

Parameter Holding Time at 4°C Holding Time at _18°C

BNAs & Chlorobenzenes 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 Davs to Analyze

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

Method Blanks
All BNA, chlorobenzene, and PCB method blank results were less than the MDL.
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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
surrngat" r"cov"ri"s w"r" within OC limits for all sampl"s in Ihis data submission. Th" av"rag"
acid surrogate fraction recovenes were outSide the 50 to 150% QC limits for all samples.
Associated aCid fraction BNA sample results have been qualified with a G fiag.

Chlorobenzene sample data are qualified when the single surrogate recovery is outside QC limits.
All Chlorobenzene surrogate recoveries were below the 50 to 150% QC limits 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
oubmiooion.

Standard Reference Material (SRM)
The sediment SRM analyzed 'In association w',th the reported BNA resulls is 1941 a. cerflfled by
the National Institute of Standards and Technology (NIST). SRM 1941a contains a partial list of
compounds for BNA analysis. BNA results for all samples in this data submission have been
qualified based on the SRM recovenes outSide the 80 to 120% QC limits, summarized In the
following table.

Compound % Recovery Flag
Naphthalene 19 G
Fluorene 21 G
Phenanthrene 69 G
Anthracene 65 G
Fluoranthene 66 G
Pyrene 72 G
Benzo(a)anthracene 69 G
Benzo(a)pyrene 59 G
Indeno(1,2,3-c,d)pyrene 41 G
Dibenzo(e,h)enlhrecene 60 G
Benzo(g,h, i)pery lene 25 G

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

A sediment SRM is not available for chlorobenzene compounds.

Matrix Spikes
BNA results for all samples 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.
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Coml'lound % Recovery Flaa
Phenol 33 G
Bi,(2-Chloroethyl)ether 34 0
2-Chlorophenol 38 G
Bis(2-Chloroisopropyl)ether 34 G
N-Nitrosodi-N-Propylamine 45 G
Hexachloroethane 44 G
Nitrobenzene 46 G
Isophorone 31 G

2-Nitrophenol 43 G
2,4-Dimethylphenol 3 X
Bis(2-chloroethoxy)methane 46 G

2,4-Dichlorophenol 49 G
Naphthalene 47 G
Hexachlorobutadiene 45 G
Hexachlorocyclopentadlene 26 G
Benzidine 0 X
3,3'-Dichlorobenzidine 0 X
Aniline 0 X
Benzyl Alcohol 22 G
2-Methylphenol 30 G
4-Methylphenol 31 G
4-Chloroaniline 20 G
2-Methylnaphthlene 49 G
3-Nitroaniline 34 G
4-Nitroaniline 39 G
Coprostanol 44 G

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

Comoound % Recovery Flaa
1,3-Dichlorobenzene 49 G
1,4-Dichlorobenzene 48 G
1,2,4-Trichlorobenzene 43 G

Aroclor 1260 is used as the spikin9 compound for PCB analysis. The Aroclor 1260 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 results were less
than or equal to the 100% QC limit.



TABLE 1
NORFOLK SEDIMENT BACKFILL MONITORING PROJECT

MARINE SEDIMENT SAMPLE INVENTORY

Samole Locator PSD Solids TOC Metals I ClrBenz BNAs PCBs Comments
L15421~1 NFK501 X X X )< X X X o to 10em sample

~ ~ ~ ------_ ...- ---- - ---- --- -- ------------ ---- -----

L15421~2 NFK502 X X X )< X X X o to 10cm sample
L15421~-

---- . ------ ---- 6 to 10;;m sample-~ -NFK503 X X X )< X X X
L15421~4

------- t--x·-------
Oto 10Crl sampf"NFK504 X X X )< X X

---- _ ~~_~L_~ ~ ~~_ - ---

-------------------



TABLE 2
ac SAMPLE FREQUENCY FOR SEDIMENT CHEMICAL AND PHYSICAL PARAMETERS

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% minimum, 1 5% minimum, 1 No No No

per QC batch per QC batch
TOC 1 per QC batch 5% minimum, 1 5% minimum, 1 No 1 per QC batch No

per QC batch per QC batch
r~etals 1 per QC batch 5% minimum, 1 No 5% minimum, 1 1 per QC batch No

per QC batch per QC batch
3NAs 1 per QC batch 5% minimum, 1 No 5% minimum, 1 1 per QC batch Yes

per QC batch per QC batch
Chlor:>benzenes 1 per QC batch 5% minimum, 1 No 5% minimum, 1 No Yes

per QC batch per QC batch
"CBs 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

--- ---..-' ..-~--....---
Note that PSDDA guidance lEes a 95% confidence wirldow for this parameter/qualification.

Condition to Qualify Ki1g County OrganicsQC Metals QC Conventionals Comment
Data Qualifier Limits Limits QC Limits

very low matrix spike recovery X < 10 % < 10 % < 10 %

low matrix spike recovery G <50% < 75% < 75%

high matnx spike recovery L > 150% >125% >125%

low SRM recovery G < 80%* NA < 80%·

high SRM recovery L >120%* >120%- >12J%*

high duplicate RPD E >100% >20% > 20 % use duplicate as routine QC for organi:s

high triplicate RSD E N.". NA > 20 % use triplicate as routine CC for convef!lionals

less than the reporting < RDL NA NA NA
detection limit
less than the method detection < MDL N,". NA NA
limit
contamination reported in blank B > I,IDL > MDL > MDL

very biased data, based on X all fraction NA NA use average surrogate recovery for BNA

surrogate recoveries SLJrogates arE!
<10°/(1

biased data, based on low G all fraction NA NA use average surrogate recovery for BtlA

surrogate recoveries surrogates an:
<: 50%

biased data, based on high L all fraction NA NA use average surrogate re:::o'Jery for BrlA

surrogate recoveries surrogates ar~

>150%

estmate based on presumptilie J# used to NA NA NA TICs - Tenta1ively Identifi~d CompounJS

evidence irldicate the
preserlce of TICs

rejected, unusable for all R NA NA NA
purposes
a sample handling cnteria has H NA NA NA includes conlainer, pres8-vation, hold :ime,

been exceeded
sampling technique

.
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CONVENTIONAL ANALYSES QC DATA



KING COUNTY
Lab QC

Run ID: R29943

METRO ENVIRONMENTAl LAB8RATORY

Report (6(15/1995 12:20
Workgroup: WG42878 (TDe Sediment)

SRM:WG42878-1 Matrix: OTHR SOLID Lisltype: cvroc Method: SM531G-B {03-0~~002-000} project: PKay: SED

Paraml2te'r Mdl ~dl U:lits 5alrlpVa,lue Truevalue SRM Value 'r Rec_ Cu,a~l_;L~i~m~i~t~s _
Total Organic Carbon 5 10 tog,'Kg 33480 326CO 97'- 80-120

_ ~~PlRSD Qual Limit.s

MB:WG42878-2 Matr-ix: BLANK WTR Lis;;trPe: CVTO':: Method: SMS31G-B (03-04-('01-OOCj Project: 423.056-160 PRey: SED

Parameter
Total Organic Carbon

Mdl ~dl U:l.its Me Value Qual
.5 1 mg'L .:;MDL -

LD:WG42878-3 IT:WG4287B-4 Ll54.21-1 Mat:rix: SALTWffiSED Listtype: CVTOC MeUod: SM5310-B (03-04-002-aOOl Projec:; 4.23056-160 PKey; SED

Parameter
Total·-o~.ga-~ic-Carbon

Mdl ~dl Units
~~--- --1:0--- --'-~fKg

s~npValue Truevalue LD, ya~ue
1350 -·----1316 .. --

~ Ree. gu~l Limits True_alue LT falue % Ree. Qual Limits RPD/RSD Qual
1220 5

LilOits
3~,

SRM:W::t-4287B-S !"atrix: OTIlR SOLID Lis:type: c:vroC Metbod: SM53:0-B {{l3-CQ-OD2-00Cl Project: PKey· SED

MdlParameter
Total organic Carton -~---~----

"d1
10

U:lits .. SampValu8 Truevalue SR~ \lalue %- Rec. Cua'l Limits RPD!RSD Qual Limits
-'~g'K9~- .._.-. _.-..._._. 33480 32800 98 8-3-120

MB:WG42878·6 Matdx, BLANX WTR Listtype: C\iTO':: Method: SM53J.O-B (03-04-001-0001 Project, 4-23-056-160 PKey; SED

Parameter
fut~iO~-g~-~ic-Carbo;)

MdJ
~S

Rd1 Units

mgfL
ME Value Q"Jal

,MDL

- - - - - .. .-J - -
Page 1
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MB:wm2906~1

KIN-:; COUNTY METRO ENV:RONMENTAL LABORATORY
Lab QC ~e~ort - 06/15/199' 12:20

R'.ln ID: R295~2 Workg:-oup: WG42906 (tots)

l\atrh: BLANK !'1TR Listtype: cvrors Mathc:i: SM2540~B (03~01-001-001l Project 423056-150 PKe:r: SED

Parameter
Total Sol-id~

Mdl Rdl Ulits ME Value Q-Jal
mg7L---------~\fDL--"~--- -------

1.D:WGl2906-2 LT:W34290E-3 1.154:;:1-4 Matt:ix: SALTI'.TRSED Li5tcype: C-IfTeTS Me:hcd: SY.2~-40~G {03-01-0C17-00l) Project: 423D56-160 PKey: SED

,Parameter
"-ictal Sol ids

Mdl
• COS

Rdl
.Cl

Wits SanpValue Truevalue ~D Value
77.6 77 B

\: Rec. Qual Limits Tru€value LT Value
78.5

\- Rec. Qual Limits RI?D/RSD .QU~~
1

Limits
15
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Sediment Particle Siz.e Distriuuliull QC data

Particle size Average SD %RSD Ave %RSD
-2 <0.1 <0.1 <0.1 #DIV/O! #DIV/O' #DIV/O'

-1 OA OA o1 03 0.173205 57.73503
0 1 1.1 13 1.133333 0.152753 13.47816
+1 28 24.8 209 20.50007 1025833 0.119824
+2 55 56.2 569 56.03333 0.960902 1.714876
+3 9 8.5 9.2 8.9 0.360555 4.051181
+4 1.3 1.3 1.4 1.333333 0.057735 4330127
+5 5A 7.7 4 5.7 1.868154 3277463 1717198
+6 <0.1 <0.1 <0.1 #DIVIOI #DIVIOI #DIVIO'
+7 <0.1 <0.1 <0 1 #DIV/O' #DIV/O' #DIV/O'
+8 <0.1 <0.1 <0.1 #DIV/OI #DIV/OI #DIV/OI

+9 <0.1 <0.1 <0.1 #DIVIO' #DIV/OI #DIV/OI
+10 <0.1 <0.1 <0.1 #DIV/O' #DIV/O' #DIV/O'
>+10 <0.1 <0.1 <0.1 #DIV/OI #DIV/OI #DIV/OI

I
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LABORATORIES
May 4 1999

King County WPCD Env. Lab.
Subcontracting De~t. MS-LAB
322 West Ewing Street
Seattle, WA 98119-1507
Attention: Fritz Grothkopp

Dear Fritz Grothkopp:

Enclosed please find the analytical data for your project.

The following is a cross correlation of client And l~bnr~~nry

identifications for your convenience.

AmTeS1lnc.

14603 N.E. 87th 51.
Redmond, WA
90052

Tel: 425 885 1664

Fax: 425883 3495

CLIENT ID MATRIX AM TEST ID TEST
--------- ------ ---------- ----------------------
L15421-1 Sediment 99-A006406 CONY, GR SIZE,
L15421-2 Sediment 99-AOO6407 CONY, GR SIZE,
L15421-3 5ediment 99-AOO6408 CONY, GR 5IZE,
L15421-4 Sediment 99-A006409 CONY, 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 relaLlve
to the detection limits, analyses dates and method references.

Please note that the detection limits that are listed in the body
of 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 #:
PO Number:

423056-160
108677

BACT
CONV

~ Bacteriological
Conventionals

MET
ORG

Metals
Organics



PHI OPENING (MM) 'l; RETENTION

4./:> < U.l gravel
-2 4.00 < 0.1
-1 2.00 0.80

0 1. 00 3.30
+1 0.50 37.9 sand
+2 0.25 45.7

I
+3 0.125 4.30 ,

+4 0.063 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 <0.001 < 0.1

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

M.IJT::ST
LABORATORIES

ANALYSIS REPORT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Tel: 425 885 1664

D.L.

Fax: 425 883 3495

Am Test Inc,

14603 N.E. 871h Sl.

Redmond, WA.
98052

QRESULT

Date Received: 4/26/99
Date Reported: 5/ 6/99

99-A006406
L15421-1

4/23/99

Project #: 423056-160
PO Number: 108677

SEDIMENT SAMPLES

I GRAIN SIZE DISTRIBUTION I

Conventionals

AM TEST Identification Number
Client Identification
Sampling Date

PARAMETER

King County WPCD Env. Lab.
Subcontracting Dept. MS-LAB
322 West Ewing Street
Seattle, WA 98119-1507
Attention: Fritz Grothkopp



King C:ollnt.y wpc:n F:nv. Lflh.

Subcontracting Dept. MS-LAB
322 West Ewing Street
Seattle, WA 98119-1507
Attention: Fritz Grothkopp

ANALYSIS REPORT

Dfltp Rpcpivpd, 4/26/99
Date Reported: 5/ 6/99

Project #: 423056-160
PO Number: 108677

SEDIMENT SAMPLES

AM TEST Identification Number
Client Identification
Sampling Date

PARAMETER

Conventionals

I GRAIN SIZE DISTRIBUTION I

99-A006407
L15421-2

4/23/99

RESULT Q D.L.

PHI OPENING (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 31.B 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 O.OOB < 0.1
+8 0.004 < 0.1
+9 0.002 < 0.1

+10 0.001 < 0.1 clay
>+10 <0.001 < 0.1

AllOlYbib lJy TyleL SCLlOlOIlb owl !'IYULUllIlOLlOL (ASTM D~422)



I
I
I
I
I
I

I
I
I

I
I
I

I
I
I

D.L.QRESULT

Date Received: 4/26/99
Date Reported: 5/ 6/99

99-AOOfi40R
L15421-3

4/23/99

Project #: 423056-160
PO Number: 108677

SEDIMENT SAMPLES

ANALYSIS REPORT

•(MM) %
II"

PHI OPENING RETENTION

4.75 < 0.1 gravel

~-2 4.00 < 0.1
-1 2.00 0.40

a 1. 00 1. 00 I+1 0.50 28.0 sand
+2 0.25 55.0 !

+3 0.125 9,00 I+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

i
< 0.1

,

I GRAIN SIZE DISTRIBUTION I

AM TEST Identification Number
Client Identification
Sampling Date

Conventionals

PARAMETER

Analysis by Ty1ar Screens and Hydrometer (A8TM D 422)

King County WPCD Env. Lab.
5uu~ontractlng Dept. M~-LA~

322 West Ewing Street
Seattle, WA 98119-1507
Attention: Fritz Grothkopp



King County WPCD Env. Lab.
Subcontracting Dept. MS-LAB
322 West Ewing Street
Seattle, WA 98119-1507
Attention: Fritz Grothkopp

ANALYSIS REPORT

Date Received: 4/26/99
Date Reported: 5/ 6/99

Project #: 423056-160
PO Number: 108677

SEDIMENT SAMPLES

AM TF:ST Tdp.nt_ if i r-,;;:tt_ i, nn Nnmhp.r
Client Identification
Sampling Date

PARAMETER

Conventionals

I GRAIN SIZE DISTRIBUTION I

99-A006409
L15421-4

4/23/99

RESULT Q D.L.

PHI OPENING (MM) 't RETENTION

4.7:' < O. 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 0.1.25 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 < O. 1 clay
>+10 <0.001 < 0.1.

!

Analysis by Tyler Screens and IIydrometer (ASTM D-422)
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GRAIN SIZE DISTRIBUTION
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GRAIN SIZE DISTRIBUTION
99-005408'",----------'~==------------

GRAIN SIZE DISTRIBUTION
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GRAIN SIZE DISTRIBUTION ~:Sf
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phi cize
-1 0 5

04 1 54
01 1.1 7.7
04 13 4

MEAN
03 1.133333 57Standard Dev 0.173205 0.152753 1.868154%RSD 5773503 1347816 3277463

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I
I,



METAL CHEMISTRY QC DATA



SUMMARY OF QA REVIEW METALS

PARAMETER: Ag,Al,As,Be,Cr,Cu,Cd,Fe,Mn,Ni,Pb,Se,IJ.Zn-1CP: Hg-CVAA

COMPLETENESS: L15421-1 T04

qc results not available to qual i fy the
fnllo\\ing samples

N/A

-

J a t a h avr;: h~eTl qualified with

samples reported without associated
method blank

N/A

uUla hUYI;; Ut:t:1I \juuJirit:u will!

samples reported without associated matrix
sri kc

--

N/A

data have been qualirili':d with

samples repurted without associated
replicates

", A

JilLl have been qualified with

samples reported without associated SR!\1 I

I

NiA _o-

J ala have been qLl al i I'iel! with.

I

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



IINTrs AND SIGNIFICANT fiGURES

samples reported \vlth selected I)C samples
from outside data submIssion

N'A

" .....---
:Jumple3 reportlld without complllte tar!;,:t

lis t

N/A
indicate metals not included

, -

Ii stall samples !lot reported in ppm dry

\".. e i g It t

NfA

HOLD CONDITIONS

criteria USe d to determine hold conditions Mercury 28 ua ys fr lJ 111 sa []l pie C (I Ill' et i (I 11

lis t all samples \".. hie h exceed hold time

NfA

data have been qualified with

METHOD BLANK:

list all metals detected In the method h I a n h:: s

Fe - O. I I mg/L. All sample \' a III es more than IIiX the h Ian k conccntratlon ,

J a l ~l 11 ~l \ C h t.: c 11 q II (j 1 i fi t.: d II it h . !{"



I
DETECTION LIMITS: I
where MOL and KUL are nut repuned. the :'.lUL
reported DL is a:

N/A

RlJL

I

I
I

I

I

MA TRIX SPIKE:

"RM

indicate recovery problems observed
<75%and> 125%, indicate any
qualifiers used

Aluminum - 171%; .. L" - Indigenous sample concentration much higher :.ha~

the spike concentration (4X rule) ,

Manganese - 55%: .. G" - Indigenous sample concentrat:ion much higher than
the spike concentration (4X r uk) I

"

il1diC<ltc recovery of <ROo;;, and
>120% and qualifier used

Cadmium - \;18 %
; L" - Typical recovery by IJ1is I1lClJ10ll I

Ii-=---~;c-----'---'----------'-- ~-c-----
Chronllum - 49%: no qualIfier: Typlcal recovery by this rndhod

Manganese --57%: no qualifier: Typical recovt:r)' by' this mt:thod I
b~c-=-=~:-::c~~c-T:C::CC:=-=~~c-.:::~-·---·--.--------Nickel 79%; no qualifier; Typical rccover],' by this method

Arsenic 79%: no qualifier; Typical recovery by this mcthCi-d

no;.,' nn (jll<llifi[~r: Ct'rlificn \';1111(' h,'ln\\' dCt,~t'!lf)11 limIt
...._-

I,
REPLICATES:
indicate RPO's >20%

I

I,

i'

I
I
I
I
I
I
I
I



6/21/99

HARI~E SEDIMENT Q.C. DATA

Marine Sedincnts I CP a.c. Results

F0,' Sampl es: L15421-1/2/3/4 !
,

Co.leet Date: 23-Apr-99 !

I
Prep O<lte: "30~Apr- --99 1

,

Date of Anaysis: :02'Jun-99 I i !

Amlyst: jsean t-cRae j !, ,
I

.

1j - - ! , i
DUPL"CATE SAMPLE #: "042979-4 SPIKE SAMPLE #: WG42979-,

l15421 - 1 l ELEMENT SPI ~E SPI KED SP I KEC PERCENT DETECTION
ElEME~T BACKGROUND REPLICATE' RPD 1QUALIFIER SP; KED 1 ADDED i BLANK SAMPl::: RECOV:::RY IQUALIFIER Ll MIT METtiOO

mg/Kg mg;tg \ i ms/l \ lng/ I_ ffig/lCg mgiig· - CODE

Ag <MDl <!'DL I .'g ! 1.2 1. 1:; 56.6 94 ! 0.2 16-02-004
AL 7510 73\0 ! 2 \L 12 11 . i 8530 17' L 5 16-02-004
As <MDL <MJL 's \ 3_75 187 94 2_5 16-02-004
Ba 3a , 16-02-004
Be 0.088 0_091 3e 0.4 0.373 18.7 93 0:05 16-02-004

---
16-02-004Ca :a

Cd 0.15 <toOL :d 1.2 1. 12 55.5 92 0.15 16-02-004
Cr 9.94 9.97 0 Cr 1.2 i 1.13 65_2 91 0.25 16-02-004
Cu 8.73 9 \ 7 CU 1.2 1. 14 66.1 96 0_2 16-02-004

140.00 1 50
,

45.6 2_5 16·02-004Fe 14500 Fe 16500 80
K i K I 16-02-004- -
."!g Mg 16-02-004
Mn 202 1Q8 2 Mn 0.8 0.756 224 55 G 0.1 16-02-004

Mo Mo 16-01'004
Na Na 16'01~bb4

t-<i 9.79 9.58 1 Ni 1.1 1.13 65.1 92 1 16·01·004
Pb 3.2 4.1 Pb 4 3.' 185 91 1.5 16-01-004

Sb Sb 16-01-004
,

16-01'004So <MOL <I"DL i Se 2 1. ,1 92.9 93 2.5
TL <MOL <I"Ol

.

TL 4 3.14 185 93 10 16-02'004

Zn 35.4 35.6 1 2n 1.1 i 1. 11 87.3 86 0.25 16'01-004
, ,

,

1
,

MOtr"ine Sediment", C\lM Hg Q.c. ResuL~s

For Saillplcs: L15421-1 /2/3/4
Col Leet Date: 23'A~r-99

Prep Oz,te: 130-Arr-99
Date of AnaLysis: 03-May-99
Af1aLyst: Kevir Currrnings

CUPlICATE SA~PLE #: 'G41491-4 SPIKE ~AMPlE #: ~G42491-5

L15421-1 ELEMENT SPI KE SPIKED SPIKED PERCENT D::TECTION

::LD'E,'H BACKGROUND REPLICATE RFD QUALIFIER SP 1KED ADDED BlAhiK SAMPLE RECQIIERY QUALIFIER LIMIT METHOD

mg/Kg mg/Kg "9/L mg/l mg/Kg mg/Kg CODE

H9 0.042 . 0.027 H9 0.005 0.0051 0.505 9' 0.02 16-01-005

Page 1 l15421.xls



MARINE SEDIMENT Q.C. D,HA

Marine Sediments !CP Q. C. Resllts
For Samples: IL 15421-112/3/4 ,

1--
Collect Date: 113-Apr-99

!

-

Prep Date: lO-Apr-99
Date of Analysis: 02-Jun-99
Ana.yst: Sean Mc~ae

I
I

SRM PACS-l BLANK
MEASURED I tERTI FI ED PERCENl DETECT! ON I ! DETECTION

ELEMENT VA.lUE VALUE RECOV::RY LiMtl 'QUALIFiER ELEMENT I BLANK lll"l"lT ii UUAU F1ER METHOC

"'9/K9 mg/1C9 mg/Kg ! mg/l mg/l CooE,

'Ag 1.7 NC C.86
I

Ag <MOL 0.00. 16-02-C04

'Al 17.00 NC 21 At <MOL 0_ 1 16-02-C04

As 168 211 ± '1 79 11
,

0.05 16-02-C04As <MDL

8a Ba <MDL 16-02-C04

'8e 0.3 I NC (.21 Be <MDL 0.001 16-02-C04

Ca Ca <HOL 16-02-(04
I

cd 3.52 '2.38±.2 146 (.64 l Cd <MOL 0.003
i

16-02-C04

Cr 55.4 113 ± 8 49 I . 1 Cr <MOL 0.005 16-02-C04

Cu 424 452 ± 16 94 (.86 Cu <MOL 0.004 16·02-[04

'Fe 34200 NC 11 Fe 0.11 0.05 B 16-02-[04

K K <MOL ,
I 16-02-(04

-
"g Mg <MOL i 16-02-(04

"n 270 470 ± 12 57 C.43 Mn <MOL 1 0.002 16-02-(04
- ,

16-02-[04"0 12.3 ± .9 Mo <MOL

Na Na <MOL ! 16-02-C04

44.1 , 1 79 -+.3 0.02
i

16-02-C04Ni 35 Ni <MOL

Pb 380 404 ± 20 94 0.4 Pb <MOL 0.03 16-02-C04

sb 171 ±14 Sb <MOL 16-02-C04

Se <MOL 1.09 0 11 Se <MOL 0.05 16-02-C04

'Tl <MOL NC 43 TL <MOL 0.2 16-02-C04

Zn 717 824 t 22 87 1.1 Zn <MOL 0.005 16-02-C04

• fndicates elements not certified I
I !
! !

Marine Sediments CVAA-Hg !
For Samples: _15421-1/2/3/4 ,
Cot lcct- Date: 23-Apr-99
Prep Date: lO-Apr-99
Date of Analysis: J3-May-99
Analyst: (evin CiJfIlTIings

!

SRM PAcs-l BLANK

MEASURED CERTIFIED I PERCENT DETECTION' DETECT ION

ELEMENT VALUE VALUE RECOV,RY: l:MIT IOUALIFIER ElEMDH BLANK LIMIT QUALI FIER MET HOD

mg/Kg mg/K9 r mgh::g 1 mg/L mg/L CODE

Hg 4.5 4.57 99 i 0.092 Hg <MDL 0.0002 16 01 -cos

-
6/24/99

- - - - - - - -
Page 2

- - - - - - - -
L15421.xls
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rrFP~r'ii~j111"!lpi.04:';:;;;i @A:~.5
Project N\lmjJet:' .. " fb??051e -\(,0
P:oject Description:· NoKFoLK c,:Q oi.l±-ID.\\

reDaration Date: ' ,

"WUl1c GrOUp NUffib-er:

Analyst:
Matrix:
Analysis:

.Yffi y~yg I
KG

\,~tTW;n~GR 3~f

ANALYTICAL SAMPLES QUALITY CONTROL SAMPLES

FINAL QC
,

QC FINAL
.

SAMPLE WEIGHT VOLUME SAMPLE SAMPLE WEIGHT VOLUME
Nil MilER (g) (ml) NUMBER DESCRIPTION (g) (ml)

I iji)~l~\-\ ( .O()'] 1(\0.,,1 I 'rJ6 h,-::}/.jL~ I '-1 ¥Y~)<Y\ Fl.l Y Jm,... !, ~~ IOCJ~ 2 -c:) -Sf'll:: f\l.K
] -.3 106\ ] -~ PAc<,-1 <:) uJ'(, -
.j '- L~ /Olle -'-- 4 -tj L-It:)IjQ\ - I L.A6Dup O.0,:)Cj
:- 5 -5 /'-'ISf1Q\ - I y1JJ1lSPt 1.010 -~

t, 6

., 7

R g '.

9 ~

..Jil I'J
.~~ ...-

II I I ,

P 12

Ii • I J
.~

I~
~ f-- .. .~--_.

Al\lOlJNT FINAL
['\

SOLUTION SPIKE EL U ... ll: 'ITS (lI~/L:
SP1KED (ul) VOl JJ~1E (rn!)

~ 1-. -~

It, IA B - ~/)(l, Mu -31)i.~; S\ - 230; ';'\ - 1,OUO
-- I-. ."~-"

17 III Sb - I()OO
-- - In>· '''...... - . "'. .. ' ...... " .

Io 1 Ni, Ag, V, Zn - :.00; K - 20, )(}o; 1\.111 - 2(X); Sc - 50{1

-
I~ 3 AI - 1200; ('a - 5000; Mg - J,OOO; Na - I ,GOO

- f-
:W l\.1L.:::HCURY "". ~ODO :;r)Q [Dn.__ . ._- --

('(ltfilllt-II\S""
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ORGANIC CHEMISTRY QC DATA



METRO Environm~ntaL Laboratory

WORK GROUP REPORT ("k02)

May 26 1999, 07:54 am

WQr~ ~rQUp; w~42504 \BSn89-0na) for Department: T - organics, Trace

I
I
I

Created: 03·MAY-1999 Due: Operator: lm/Illn

I
;421-1
i421-2
;421 3
;421 -4
.2504-1
.2504-2
.2504-3
.2504-4
.2504-5
.2504-6
.2504-7
.;JsnL.-A

rnents:

423056-160
423056-160
423056 160
423056-160
MB
SB
MS
MSD
La
SRM
MB
SR

Norfolk Cteanup Study
Norfolk Cleanup Study
~oifolk Cte~nup Study
~oifotk Cleanup Study

SED
SED
SED
SED

S BNA
S BNA

BNA
S BNA
S BNA
S BNA
S BNA
S BNA
S BNA
S BNA
S BNA
~ ANA

SALTUTRSED DONE U
SALTUTRSED DONE U
SALT~TRSED DONE U
SALT~TRSED DONE U
OTHR SOLID DONE U
OTHR SOLIO DONE U
SALTWTRSEO DONE U
SALTWTRSED DONE U
SALT~TRSED DONE U
OTHR SOLID DONE U
OTHR SOLID DONE U
OTHR SOL ID DnNF LJ

07-MAV-99 07-JUN-99
07-MAV-99 07-JUN-99
07-MAV-?? D7-JUN-??
07-MAV-99 07-JUN-99
03-MAV-99
03-MAV-99
03-MAV-99
03-MAV-99
03-MAY-99
03-MAV-99
10-MAV-99
Hl·MAY-QQ

I
I
I

,421-1
r4Z1-Z
i421 -3
,421-4
,2504-1
.2504-2
,2504-3
,2504-4
,2504-5
,2504-6
,2504-7
,2504-8

3-Grab Composite, 0
3-Grab composIte, 0
3-Grab Composite, 0
3-Grab Composite, 0
MBOS0399
UG42504-1
L15421-1
WG42S04-3 L15421-1
L15421-4
1941A
M805--99
UG42S04-7

10 em
10 em
10 em
10 em

I
I
I
I
I
I
I
I
I
I

Page 1 I
I



KI~G :OU~TY HErRO ENVIRONMENTAL LABORATORY
.ab Q[ ReJort - 06/07/1999 08:51

Run ID: R29242 ~orkgroup: ~G42504 (BS#B9-bna)

MB :~G425U4-1 Matrix: OTHR SOLID listtype: ORBNA Method: EPA 35503/8270C (7-3-01-00~) Project: PKey: SEP

Parameter Mdl
N-Nltrosodimethylamrne '10
Phenol 110
Bis(2-C~loroethyl)Ether 16
2-Chlorophenol 53
Bis(2-C~loroisopropyl)Ether 53
N-Nitrosodi ~N-Propylamine 27
Hexach loroethane 27
Nl troben:ene 27
[sophorone 27
2-NHroplienol 27
2,4-0 j me'hylphenol 27
S i 5(2· C~ loroethoxy)Methane 27
2,4·0ic~lorophenol 27
Naphthalme 43
Hexach l orobutad i ene 27
4-Chloro'3-MethylphenoL 53
Hexachlorocyclop€ntadiene 27
2,4,6-Tr chloropllenol 110
2-Chloronaphthalcne 16
AcenaphHylene 16
Dimethyl Phthalate 11
2,6-0ini:rotoluer,e 11
Acenaph Hene 11
2,4-0ini :rophenol 53
4-Nitrop~enol 53
2,4-0ini:rotoluene 11
Fluorene 16
Oiethyl Phthalate 27
4-Chlorophenyl Ptenyl Ether 16
4,6-0ini:ro-O-Cresat 53
N-Nitrosodiphenylamine 27
1,2-0 i phenyl hydraz i ne 53
4-Sromopbenyl Phenyl Ether 11
Pentachlorophenol 27
Phenanth'ene 16
Anthracene 16
oi -N-Bu:'rl Phthalate 27
FI uoran:hene 16
Benzidim 640
Pyrene 16
Benzyl BlJtyl Phthalate 16
Benzo(a)mthracene 16
Chrysene 16
3,3'-Dlc~loroben4idine 27
Bis(2-Et~ylhexyl:Phthalate 16
oi -N-Octd Phthalate 16
Benzo( b)' I uoranthene 43
BeOla( k)' I uoranthene 43
Benza( a)pyrene 27
Indeno(I,2,3-Cd)F'Yrene 27
oi benzo(i.h)anthracene 43

Rdl Uni ts MB V:llue Oual
1"60 ug/K~ <MOC ------. - .- ---
160 ug/KJ <MOL
26.7 U9/K~ <MOL
107 ug/K~ <MOL
107 ug/K;I <MOL
53.3 ug/K;I <MOL
53.3 ug/K;I <MOL
53.3 ug/K3 <MOL
53.3 ug/K~ <MOL
53.3 ug/Kg <MOL
53.3 ug/K;I <MOL
53.3 ug/Kg <MOL
53.3 ug/Kg <MOL
80 ug/Kg <MOL
53.3 ug/Kg <MOL
107 ug/Kg <MOL
53.3 ug/K.g <MDl
213 ug/Kg <MOL
26.7 ug/Kg <MOL
26.7 ug/Kg <MOL
16 ug/Kg <MOL
21.3 ug/Kg <MOL
21.3 ug/Kg <MOL
107 ug/Kg <MOL
107 ug/Kg <MOL
21.3 ug/Kg <MOL
26.7 ug/Kg <MOL
53.3 ug/Kg <MOL
26.7 ug/Kg <MOL
107 ug/Kg <MOL
53.3 ug/Kg <MOL
107 ug/Kg <MOL
16 ug/Kg <MOL
53.3 ug/Kg <MOL
26.7 ug/Kg <MOL
26.7 ug/Kg <MDL
53.3 ug/Kg <MOL
32 ug/Kg <MOL
128(] ug/KS <MOL
26.7 ug/Kg <MOL
26.7 ug/Kg <MOL
26.7 ug/Kg <MOL
26.7 ug/Kg <MOL
53.3 u9/K9 <MOL
26.7 ug/Kg <HOL
26_7 ug/Kg <MOL
80 ug/Kg <MOL
80 ug/Kg <HOl
53_3 ug/Kg <MOL
53.3 ug/Kg <MOL
80 ug/Kg <MOL
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K1NG COUNTY HE1RO ENVIRONMENTAL lABORATORY
Lab QC Report - 06/07/19990B;51

Run ID: R29242 Workgrou~: ~G42504 (BS#89-bna)

MB:\JG42504~1 Matrix: OTHR SOLIO Listtype: ORBN~ Method: EPA 355JB/8270C C7-3-01~004) Project: prey: SEO

Parameler
Bcnzo(9,h,l)perylene
Aniline
Benzyl Alcohol
2- Meth~' tpheno l
4- Meth)' Iphenol
Benzoic Acid
4-Chloroanil ine
2-Methylnaphthalene
2,4,5-1richloro~henol

2-Ni troani line
3-Ni troani line
Oibenzofuran
4-NitroanjLine
Carbazole
Coprostanol
Caffeine

Mdt Rdl Units HB Value OU:ll
,----~----~- -- -------~_._-27 5L~ ug/Kg <MDl

53 107 ug/Kg <MOL
27 53.3 ug/Kg <M[)L
27 53.3 ug/Kg <MDL
27 53.3 ug/Kg <MDl
11 C 16D ug/Kg <MDL
53 107 ug/Kg <MDl
43 BO ug/Kg <MOL
11 C 2B ug/Kg <M[)l
l1C 160 ug/Kg <M[)L
llC 160 ug/Kg <MDl
27 53.3 ug/Kg <MDl
11 C 160 ug/Kg <MDl
17 53.3 ug/Kg <MDl
27C 533 ug/Kg <M[)L
5.3 26.7 ug/Kg <MDl

SB;~C42504-2 MB;~G425C4-1

Parameter
N-Nitrosodimethylamlne
Phenol
Bis(2-(hloroethyl)Ether
2-Chlorophenol
Bis(2-Chloroisopfopyl)Ether
N-Nitr0sodi-N-Propylamine
Hexachloroethane
NitrobEnzene
Isophorone
2-Nitrcphcnol
2,4-0irnethylphenol
Bi s( 2- Ch loroethoxy )Meth ane
2,4-0ichlorophenol
Naphthdene
Hexachlorobutadiene
4-Chloro-3-Methylphenol
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2-Chloronaphthalene
Acenaphlhylene
Oimeth~L Phthalate
2,6-0iritrotoluene
Acenaphthene
2.4-0irltrophenol
4-Nitrophenol
2,4-0initrotoluene
Fluorene
Diethyl Phthalate
4-Chlorophenyl Plenyl Ether

Matrix: OTHR SOLID Usttype: ORBNA Method; EPA 3550B/8170C (7-3-01-004) Project: PKey: SED

Mdl Rdl Uni ts HB Value TrJevalue S~ Value %Rec. Qual l imHs True'lalue Value % Pee. aual Limi is RPD/RSD Oual l imi ts
lTc~~ 160 ug/lCg <MOL 1133~3J-3rj6F~~65-~~~~-5tF15Q

-~._ .._-----
100

l1C 160 ug/lCg <M)L 1133.3333 37B 18 · 50-150 10C
16 26.7 ug/lCg <MJL 1133.3333 \45 l3 • 50-150 10C
53 1C7 ug/ICg <M)L 1533.3333 ~96 37 · 50-150 10C
53 107 ug/(g <MJL 1533.3333 457 34 · 50-150 10C
17 53.3 ug/(g <M)L 1333.3333 ,76 43 • 50-150 10C
17 53.3 ug/(g <M)L 1333_3333 6B9 52 50-150 10C
27 53.3 ug/(g <M)L 1333.3333 652 49 • 50-15C 100
17 53.3 ug/(g <M)L 1333.3333 \Bl 36 · 50-150 100
17 53.3 ug/(g <M)L 1333.3333 616 46 • 50-15C 100
27 53.3 ug/(g <M)l 1333.3333 102 5 • 50-150 ~OO

27 53.3 ug/(g <M)L 1333.3333 652 49 • 50-150 'OC
27 53.3 ug/(g <M)l 1333.3333 641 48 • 50-150 '00
43 BO ug/(g <MJL 1333.3333 704 53 50-15C '00
27 53.3 ug/(g <M)l 1333.3333 &81 51 50-150 '00
53 107 ug/(g <MDl 1333.3333 1040 78 50-150 '00
27 53.3 ug/(g <MOL 1333.3333 346 16 • 5C-150 ·.OC
110 213 ug/(g <MDL 1333.3333 327 62 5C-150 'OC
16 26.7 ug/(g <MOL 1333.3333 716 54 5C-150 100
16 26.7 ug/(g <MOL 1333.3333 36C 65 5C-150 100
11 16 ug/(g <MOL 1333.3333 1130 55 50-150 100
11 21.1 US/(g <MOL 1333.3333 1030 77 50-150 100
11 21.1 ug/(g <MOL 1333.3333 351 64 50-150 000
53 107 ug/(g <MOL 1333.3333 373 65 50-150 'OC
53 107 ug/(g <MDL 1333.3333 1170 57 50-150 '00
11 11.3 ug/(g <MDl 1333.3333 1140 35 50-150 '00
16 16-' ug/(g <MDL 1333.3333 1070 31 5C·150 '00
27 53.3 ug/;g <MDL 1333.3333 1230 92 50-150 100
16 26.' ug/i:g <MDL 1333.3333 1010 76 50-150 100
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KING :OUNTY ~ETRO ENVIRONMENTAL _ABORATORY
Lab QC Report - 06/07/1999 l8:51

Run 10: R29242 Workgroup: YG42504 (BS#89-bna)

SB:UG42504-2 MB:~G42504-1 Matrix: OTHR SOLID listtype: CRBNA Method: EPA 3550B/8270C (7-3-01-004) Project: PKey: SED

Parameter Mdt Rdl Units MB Value Truevalue 58 VaLue ~ Rec. QU::l1 limi ts Truevalue Value % Rec. Qual limi ts RPD/RSO Qual limits
4-;-6--=-Oi nlt ro- 0- Cresol 53 107 uglKg <MOL 13>3.3333 93' 70 50-150

--- lOa
N-Nitrosodiphenylamine 27 53.3 ug/Kg <MOL 13>3.3333 "'0 83 50-150 100
1,2-0iptenyLhydriZine 53 107 ug/Kg <MOL 13>3 . 3333 1070 80 50-153 100
4-Bromophenyl Phenyl Ether 11 16 ug/Kg <MOL 13>3.3333 995 75 50-150 100
Pentach lorophenol 27 53.3 ug/Kg <MOL 13>3.3333 908 68 50-150 100
Phenantt,rene 16 26.7 ug/Kg <MOL 1333.3333 "'0 84 50-150 100
Anthracene 16 26.7 ug/Kg <MOL 1333.3333 1060 80 50-150 100
Oi-N-Butyl Phthalate 27 53.3 ug/Kg <MOL 1333.3333 1250 94 50-150 100
FIuoranthene 16 32 ug/Kg <MOL 1333.3333 1140 86 50-150 1)0
Benzidine 640 1280 ug/Kg <MOL 1333.3333 <MOL 0 • 50-150 100
pyrene 16 26_7 ug/Kg <MOL 1333_3333 1080 81 50-150 100
Benzyl Butyl Phthalate 16 26.7 ug/Kg <MOL 1333.3333 1"0 84 50·150 100
Benzo(ajanthracene '6 26.7 ug/Kg <MOL '333.3333 1080 81 50-150 100
Chrysene 16 26.7 ug/Kg <HDl 1333.3333 1160 87 50-150 100
3,3 1 -Oichlorobenzidine 27 53.3 ug/Kg <HOl 1333.3333 140 11 • 50-150 100
Bi s( 2- Ethy lhexyl :,Pht ha late 16 26.7 ug/Kg <HOl 1333.3333 1160 87 50-150 100
Di-N-Octyl Phthalate 16 26.7 ug/Kg <MOL '333.3333 1380 104 50-150 100
Benzo(b)fluoranthene 43 80 ug/Kg <Mel 1333.3333 1160 £7 50-150 100
Benzo(k)fluoranthene 43 80 ug/Kg <MCl 1333.3333 '260 95 50·150 100
Benzo(a)pyrene 27 53.3 ug/Kg <MCl 1333.3333 '070 80 50·150 '00
Indeno( 1, 2 ,3 -Cd)pyrene 27 53.3 ugjKg <MCl 1333.3333 '060 79 50-150 100
oibenzo(a,h)anthracene 43 80 ugjKg <MCl 1333.3333 1150 86 50-150 '00
Benzo(g,h,i)perylene 27 53.3 ug/Kg <MCl 1333.3333 1010 76 50-'50 '00
P.ni Line 53 '07 ug/Kg <MCl 1333.3333 <MDL 0 • 50-'50 100
BenzyL Alcohol 27 53.3 ugjKg <MCl 1333.3333 354 27 • 50 -150 100
2-Methy.phenot 27 53.~ ug/Kg <MCL 1J33.3333 386 29 · 50·150 100
4-Methy.phenol 27 53.~ ug/Kg <MCl 1333.3333 '16 31 · 50 -150 '00
Benzoic Acid '10 160 ugjKg <MCl 1J33.3333 110 8 • 50 -150 '00
4-Chloroanitine 53 107 ug/Kg <MCl 1J33.3333 138 10 • 50 ·150 '00
2~ Methy ~naphtha lene 43 80 ugjKg <MCl n33.3333 729 55 50-150 100
2,4,5-TrichlorophenoL 110 213 ug/Kg <MCl 1333.3333 '000 75 50·150 100
2-Nitroani Line 110 '60 ug/Kg <MCl 1J33.3333 983 74 50-'50 100
3-NitroaniLine '10 '60 ug/Kg <MCl 1333.3333 914 69 50- 150 100
Dibenzofuran 27 53.3 ug!Kg <MCl D33.3333 981 74 50-150 100
4-Nitroani line 110 160 ug/Kg <MCl 1333.3333 '280 96 50-150 100
Carbazole 27 53.3 ug/Kg <MCl 1333.3333 2140 '61 • 50-150 100
Coprost ana l 270 533 ug/Kg <M[t 13333.33334490 34 · 50-150 100

MS:UG42504-3 MSD:UG42504·4 L,542'-1 Matrix: SAlHHRSED Listtype: maNA Method: EPA 35508/827[( (7-3-01-004l Project: 423056-160 PKey: SED

Paramet~r Mdt Rdl Units Sa~Value True~alueMSValue X Rec. Qual L i mi t5 Truevalue MSD Value X Rec. Qual Limits RPD/RSD Qual Limi ts
N-Nltro;odlmethylamine 1'0--- '60 ug/Kg <MOL 1333:3333-.9-9-- - 52 5IFT5-0--T333~3333672---50~----50c-150 4 100
Phenol 1'0 '60 ug/Kg <MDl 1333.3333 441 J3 [ 50-'50 1333.3333 408 3' • 50-150 6 100
Bis(2-Chloroethyl)Ether 16 26.1 ug/Kg <MDl 1333,3333 458 34 [ 50-'50 1333.3333 416 3' • 50·150 9 100
2-Ch Ior·:>ph enol 53 107 ug/Kg <MDl 1333.3333 509 38 [ 50-'50 1333.3333 463 35 • 50·150 8 100
Bis(2-Chloroisop~opyl)Ether 53 107 ug/Kg <MDl 1333.3333 459 34 [ 50-'50 1333.3333 419 3' • 50-150 9 100
N-Nitro;odi-N-Propylamine 27 53.3 ug/Kg <MDl 1333.3333 595 45 [ 50-'50 1333.3333 569 43 • 50-150 5 100
Hexachloroethane 27 53.3 ug/Kg <MDl 1333.3333 591 44 [ 50-'50 1333.3333 583 44 • 50-150 0 100
Nitrobenzene 27 53.3 ug/Kg <MDL 1333.3333 617 46 [ 50-'50 1333.3333 581 44 • 50-150 4 100
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KING COUNTY METRO ENVI~:ONHENTAL LABORATORY
lab QC Report - 06/07/199908:51

Run ID: R29242 ~ork9roup: WG42504 (BS#89~bna)

MS:~G42;04-3 MSO: ~G42504-4 L15421-1 Matrix: SALTYTRSED listtype: ORBNA Method: EPA 3550B/8270C (7-3-01-004) Project: 423056-160 PKey: SED

Parameter Mdt Rdl Uni ts SampValue T~~ev~L~~ MS VaLue X Rec. Oual limits True~aLue MSO VaLue X Rec. Qual Lim; ts RPD/RSD QuaL limi t5
Isophor:lne 27 ~53.3 U9/[9 <MOL 1333.3333 418 31 G 50-150--1:>33.333'441--33--- *-~5"lF"rSO---- 6 100-
2-Nitro:menoL 27 53.3 U9/[9 <MOL 1333.3333 579 £3 G 50-1 ~O 1333.3333 561 42 * 50-150 2 100
2,4~OimethyLphenvL 27 53.3 U9/[9 <MOL 1333.3333 U 3 ,

50-1~0 1333.3333 65 5 * 50·150 100
Bis(2-C1Loroetho(y)Hethane 27 53.3 U9/K9 <MOL 1333.3333 612 £6 G 50-150 1333.3333 60{) 45 * 50-150 2 100
2,4-0icllorophenJL 27 53.3 ug/Kg <;MOL 1333.3333 650 £9 G 50-1~0 1333.3333 648 49 * 50-150 0 100
Naph thal ene 43 80 ug/Kg <MOL 1333.3333 622 L7 G 50-150 133~.3333 629 47 * 50-150 0 100
Hexach l :>robutad i me 27 53.3 U9/K9 <MOL 1333.3333 597 £5 G 50-150 133~.3333 571 43 * 50-150 5 100
4-Chlor:>-3-MethyLphenol 53 107 U9/K9 <.MOL 1333.3333 153 64 50-15~ 133~.3333 997 75 50-150 16 100
~exachL:>rocyclopentadiene 27 53.3 ug/Kg <MOL 1333.3333 345 26 G 50-150 1333.3333 349 26 * 50-150 0 100
2,4,6-Trichloroplenol 110 213 ug/Kg <MOL 1333.3333 786 59 50-150 1333.3333 854 64 50-150 8 100
2-ChlorJnaphthaLene 16 26J ug/K:g <MOL 1333.3333 716 54 50-1~0 1333.3333 737 55 50-150 2 100
Acenapht hyLene 16 26,T ug/Kg <MOL 1333.3333 790 59 50-150 1333.3333 849 64 50-150 8 100
Dimethyl Phthalate 11 16 ug/Kg <MOL 1333.3333 976 73 50-15~ 1333.33331110 83 50-150 13 100
2,6-0initrotoluene 11 21.\ ug/Kg <MOL 1333.3333 930 70 50-1~,O 1333.3333 1060 80 50-150 13 100
Acen<lphthene 11 21.\ U9/K9 <MOL 1333.3333 792 59 50'15~ 1333.3333 853 64 50-150 8 100
2,4-0initrophenol 53 107 ug/(g <MOL 1333.3333 825 62 50·150 1333.3333 918 69 50-150 11 100
4-1<11 trophenoL 53 107 ug/(g <MOL 1333.3333 1060 79 50-150 1333.3333 1070 80 5~-150 1 100
2,4-0initrotoLuene 11 21.\ U9/Kg <MOL 1333.3333 976 73 50-150 1333.3333 1120 84 50-150 14 100
Fluorene 16 26J ug/ICg <MOL 1333.3333958 !2 50-ISO 1333.3333 1060 80 50-150 11 100
Diet~yL PhthaLate 27 53.\ ug/Kg <MOL 1333.3333 1100 82 50-150 1333.3333 1260 94 50-150 14 100
4-ChlorophenyL Phenyl Ether 16 26J ug/ICg <MOL 1333.3333942 !1 50·150 1333.3333 1040 78 50-150 9 100
4,6-0initro-O-CresoL 53 107 ug/Kg <MOL 1333.3333851 64 50-150 1333. 3333 960 72 50-150 12 100
N-tH trosodiphenylamine 27 53.\ ug/Kg <MDl 1333.3333 896 67 50-150 1333. 3333 1030 77 50·150 14 100
l,2-0ip,enyLhydrazine 53 107 ug/Kg <MOL 1333.3333 973 '3 50·150 1333.3333 1070 80 50-150 9 100
4-BromophenyL Phenyl Ether 1I 16 ug/Kg <MOL 1333.3333 937 '0 50·150 1333.3333 1060 80 50-150 13 100
Pentachlorophenol 27 53.\ uS/Kg <MOL 1333.3333 835 63 50-150 1333.3333 995 75 50·150 17 ~OO

Phenanthrene 16 26J ug/Kg 16 1333.3333 1050 '7 50·150 1333.3333 1180 88 50-150 13 ~OO

Anthracene 16 26J ug/Kg <MOL 1333.3333 953 71 50-150 1333. 3333 1~90 81 50·150 13 '00
oi -N-Butyl Phthalate 27 53.\ ugjKg <MOL 1333.3333 1090 82 50-150 1333.3333 1250 94 50-150 14 '00
Fiuoranthene 16 32 ug/Kg <MOL 1333.3333 1060 80 50-150 1333.3333 1170 88 50-150 10 '00
Benzidine 640 12B) ug/Kg <HOl 1333.3333 <MOL 0 X 50-150 1333.3333 <MDL 0 * 50-150 '00
Pyrene 16 26J U9/Kg <MOL 1333.3333 1040 '8 50-150 1333.3333 1160 87 50-150 11 '00
Benzyl ButyL Phthalate 16 26J ug/Kg <M)L 1333.3333 1070 80 50-150 1333.3333 1180 88 ~0-150 10 '00
Benzo(a)anthracene 16 26J ug/Kg <M)L 1333.3333 1010 76 50·150 1333.3333 1120 84 50·150 10 '00
Chryscoe 16 26J ug/Kg <H)L 1333.3333 1070 31 50·150 1333.3333 1200 90 50-150 11 ',00
3,3 1 -OichLorobenzidine 27 53.3 ug/Kg <M)L 1333.3333 <MOL 0 X 50-150 1333.3333 <MOL 0 * 50-150 100
Bis(2-Ethylhexyl)PhthaLate 16 26.7 ug/Kg <H)l 1333_3333 1090 31 50'150 1333.3333 1250 94 50-150 15 100
Di-N-Octyl Phthalate 16 26.7 ug/Kg <M)l 1333.3333 1260 95 50·150 1333.3333 1380 10, 50-150 9 100
Benzo(b)fluoranthene 43 80 ug/Kg <M)l 1333.3333 1060 30 50·150 1333.3333 1210 92 50·150 14 100
Benzo(k)fluoranthene 43 80 U9/K9 <MDl 1333.3333 1170 38 50·150 1333.3333 1310 98 50-150 11 100
Benzo(a}pyrene 27 53_3 ug/Kg <M)l 1333.3333 970 73 50·150 1333.3333 1080 81 50·150 10 100
Indcno(l,2,3-Cd)Pyrene 27 53.3 ug/Kg <MJl 1333_3333 990 74 50-150 1333.3333 1100 83 50-150 11 100
Dibenza(a,h)anthracene 43 80 ug/Kg <MDl 1333.3333 998 75 50'150 1333.3333 1180 89 50-150 17 100
Benzo(g,h,i)perylene 27 53.3 ug/Kg <MDl 1333.3333 384 66 50'150 1333.3333 917 69 50-ISO 4 100
Ani line 53 107 ug/Kg <MDl 1333.3333 <MOL 0 X 50·150 1333.3333 <MOL 0 * 50-150 100
Benzyl AlcohoL 27 53.3 ug/Kg <MDl 1333_3333 188 22 > 50·150 1333.3333 157 12 • 50-150 59 100
2 -Methyl phenol 27 53.3 ug/Kg <MDl 1333_3333 397 30 > 50·150 1333.3333 433 32 * 50-150 6 100
4-Methylphenol 27 53.3 ug/Kg <MDl 1333.3333 \14 31 > 50-150 1333.3333 394 30 . 50-150 3 100
Benzoic Acid 110 160 ug/Kg <MDl 1333.3333 776 58 50-150 1333.3333 877 66 50-150 13 100
4-chloroani line 53 107 ug/Kg <M:ll 1333_3333 272 20 > 50-150 133).3333 284 21 * 50-150 5 100
2-MethyLnaphthalene 43 80 ug/Kg <M:ll 1333.3333 651 \9 > 50-150 1333.3333 700 53 50-150 8 100
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KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab ac Report· 06/07/1999 08:51

Run 10: R29242 ~orkgroup: ~G42504 (BS#89-bna)

M5:"G41504-3 HSD:"G41504-4 L15411-1 Hatrix: 5AL'"-RSED Li,ttype: O~BNA Met~od: EPA 3550B/827OC (7-3'01-004) Project: 42,056-160 PKey: SED

Parameter Mdl Rdl Uni ts~pValue Truevalue HS Value X Rec. Qual limi ts Truevalue MSO 'falue ~ tec. Qual limits RPO/RSO Qual limits
2 ,4,5-frlch loror:henol 110 211 ug/(g <MDl 1333.3333 1010 76 50:150 1333.3333 1160 87 50'1,0 13 100 ---
2-NHrcani line 110 160 ugJ(g <MDL 1333.3333 668 6, 50·150 1333.3333 953 71 ,0-150 9 100
3-Nitrcani line 110 160 ug/Cg <MilL 1>33.3333 <'is 34 G 50-150 1333.3333 445 33 * 50-150 3 1m
oibenzcfuran 27 >33 ug/Cg <MilL 1>33.3333 892 67 ,0-150 1333.3333 975 73 50-150 9 ICO
4-Nitrcanil ine 110 160 ug/Cg <MDl 1>33.3333 516 39 G ,0-1,0 1333.3333 507 38 • 50·150 3 lCO
Carbazc, le 27 53.3 ug/Cg <MDl 1>33.3333 '960 147 50-150 1333.3333 220) 165 • 50-150 12 leo
Coprostanol 270 533 ug/Cg <MOL 1}333.33335920 44 G 50-150 13333.3333492) 37 · 50-150 17 100

LO:"G4,504' 5 l15421-4 Matrix: SALT~TRSED listtYJe: ORBNA Method: EPA 3550B/8270C (7-3-01-004) Project: 423056-160 PKey: SED

Parameter M:::H Rdl Units Sam::lValue Truevalue
N-Nl·t'rosOdimedlYlarmn-e---~·-n-O-- 160' ug/(g <MOL
PhenoL 110 160 ug/(g <MOL
Bis(2-Chloroethyl)Ether 16 26.7 ug/Kg <M1L
2-Chloropheno\ 53 107 \.I9/K:g <tOL
Bis(2-Chloroisopropyl)Ether 53 107 ug!Kg <M)l
N-Nitrosodi -N-PropyLamine 27 53.3 ug!Kg <M)l
Hexach I oroethane 27 53.3 ug!Kg <M)L
Nitrobenzene 27 53.3 ug!Kg <M)L
Isophorone 27 53.3 ug/ICg <M)L
2-Nitrophenol 27 53.3 ug!Kg <MJL
2,4-Dinethylphenol 27 53.3 ug/ICg <M)L
Bis(2-Chloroethoxy)Methane 27 53.3 ug!Kg <MJL
2,4-0ichlorophcnol 27 53.3 ug!Kg <MJl
P.laphthalene 43 80 ug!Kg <MJl
Hexach orobutad':ene 27 53.3 u9/IC9 <MJl
4-Chloro-3-Methylphenol 53 107 ug/ICg <MJl
Hexach orocycLopentadiene 27 53.3 ug/Kg <K)L
2.4,6--richlofophenol l1C 213 uglKg <KlL
2-Chlo~onaphtha.ene 16 26.7 ug/Kg <KlL
Acenaphthylene 16 26.7 ug/Kg <KlL
Dimeth"'l Phthalate 11 16- ug/Kg <K:lL
2,6-Dioitrotoluene 11 21.3 ug/Kg <HJL
Acenaphthene 11 21.3 ug/Kg <MJL
2,4-0i.nitrophenJI 53 107 ug/Kg <MDl
4~NitraphenoL 53 107 ug/Kg <MOL
2,4-Dinitrotoluene 11 21.3 ug/Kg <MDL
Fl~ore.ne 16 26.7 ug/Kg <MOL
Diethyl Phthalate 27 53.3 ug/Kg <MOL
4-Chlo~ophenyL Phenyl Ether 16 26.7 ug/Kg <MOL
4,6·Dir)itro-0~C~csol S3 107 ug/Kg <MOL
N-Nitrasodiphenylamine 27 53.3 ug/Kg <MDL
1,2-0iphenylhyd~azine 53 107 ug/Kg <MOL
4-5fwophenyl P1cnyl Ether 11 \-6 u9/Kg <fo1Dl
PentacllorophenJl 27 53.3 ug/Kg <to'Dl
Phenanthrene 16 26.7 ug/Kg <"'Dl
Anthra:ene 16 26,7 ug/Kg <to'Dl
01 ·N-B.Jtyl Phthillate 27 53.3 ug/Kg <,..Dl
fluoralthene 16 32 ug/Kg <to'O l

LO Value
<MOL--
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
<MOL
34.7

% Rec',.QlJal lim; ts __~R~P~D/~S_O_a_u_aL._~~~i ts

100
100
100
tOO
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
lOa
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KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report - ~/07/1999 08:51

Run 10: R29242 ~orkgrou~: UG42504 CBS#89-tna)

___________________ RPO/RSO Quat Limits
--- 100

100
100
100
100
100
100
100
100
100
100
100
100

40 100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Project: 423056-160 PKey: SEa

"Kec.""UCL limits
~"

LD:UG425D4-5 l15421-4 Matrix: SALTUTRSED Listtype: GRBNA Method: EPA 355D"/8270C (7-3-01-004)

Parameter Mdl Rdl Units Sa~~_~Ll:!~._!.E~e\l!:llue lO Value .. -
BE!nZ i·dine·-~--- - -------640 1280 ug/Kg <Mel ....'.1-'1.

pyrene 16 26.7 ug/Kg <MOL 26
Benzyl Butyl Phthalate 16 26.7 ug/Kg <MCl <MOL
BenzoCa)anthracene 16 26.7 ug/Kg <MOL <MOL
Chrysene 11> 26.7 ug/Kg <Mel <MOL
3,3 1 -01chlorobenzldine 27 53.3 ug/Kg <MCl <MOL
BisC2-EthylhexyljPhthalate 11> 26.7 ug/Kg <MOL <MOL
Di-N-Octyl Phthalate 11> 26.7 ug/Kg <MOL <MOL
BenzoCb>fluoranthene 43 80 ug/Kg <MOL <MOL
BenzoCk>fluoranthene 43 80 ug/tg <MOL <MOL
BenzoCalpyrene 27 53_3 ug/Kg <MOL <MOL
Indeno(1,2,3-Cd)Pyrene 27 53.3 ug/Kg <MCl <MOL
Dibenzo(a,h)anthracene 43 80 ug/Kg <MCl <MOL
Benzo(9,h,i)perylene 27 53_3 u9/t9 54-7 e2
Aniline 53 107 ug/tg <MOL <MOL
Benzyl Alcohol 27 53.3 ug/tg <MOL <MOL
2-Methy.phenoL 27 53.3 ug/tg <MOL <MOL
4-Methylphenol 27 53_3 ug/tg <MOL <MOL
Benzoic Acid 110 160 ug/Kg <MCl <MOL
4-Chloroani line 53 107 ug/tg <MCl <MOL
2-Methy.naphthalene 43 80 ug/t:g <MOL <MOL
2,4,S-Trichlorophenol 110 213 ug/Kg -<MOL <MOL
2-Nitroanillne 110 160 ug/Kg -<MOL <MOL
3-Nitroaniline 110 160 ug/Kg -<MOL <MOL
Dibenzofuran 27 53.3 ug/Kg -<MOL <MOL
4-Nitroani I tne 110 160 ug/Kg -<MOL <MOL
Carbazole 27 53.3 ug/Kg <MOL <MOL
Coprostanol 270 533 ug/Kg <MOL <MOL
Caffeine 5.3 26.7 ug/Kg -<MOL <MOL

SRM:~G42504-6 Matrix: OTHR SOLID Listtype: ORB~A Methoc: EPA 35S0B/8270C (7-3-01-004) Project: PKey: SED

Parameter
Naph-ih-aTerle---
Fluorene
Phenanthrene
Anthracene
Fluoranthene
pyrene
Benzo(a)anthracene
Chrysene
Bcnzo(b)fluoranttene
Benzo(k)fluoranttcne
Benzo(a)pyrene
Indeno(1,2,3-Cd)Fyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

Mdl
- 43

16
16
16
16
11>
11>
11>
43
43
27
27
43
27

_~__~.~~_~~_Y~!!J.~}rlJe~at~e_~~ Value .X. Rec. QW~_ l !mi.ts
80 ug/Kg 9B7.7867 189-------19---G- -80'"126
26.7 ug/Kg 95.1467 20 21 G 80-120
26.7 ug/Kg 478.24 332 If! G 80·120
26.7 ug/Kg 179.9467 117 65 G 80-120
32 US/Kg 959.4133 631 1>6 G 80-120
26.7 ug/Kg 793.1733 573 72 G 80-120
26.7 ug/Kg 417.6 287 If! G 80-120
26.7 ug/Kg 371.6267 447 120 80-120
80 ug/Kg 723.7333 799 110 80-120
80 ug/Kg 353.0667 374 106 80-120
53.3 ug/Kg 614.1867 3~2 59 G 80-120
53.3 ug/Kg 489.9733 200 41 G 80-120
80 ug/Kg 72.2667 43 60 G 80-120
53.3 ug/Kg 513.44 128 2; G 80-120

RPO/RSD QuaL limits
- 1DO---

100
lOa
100
100
100
100
100
100
100
100
100
100
WO

- - - - - - - - -
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KING COUNTY HETRO ENVIRONMENTAL lABORATORY
Lab QC Report - D6{07/1999 08:51

Run 10: R29242 Uorkgroup: UG42504 (BS#89-bna)

MB:\lG42504-7 Hatrix: OTHR SOLID listt~e: ORBNA Method: EPA 355DB/8270C (7-3-01-004) Project: PKey: SED

Mdl Rcl Units MB Value QuaL
----1~10--- 160 - ugjt::g <MOL

110 160 ug/~g <HOL
16 26.7 ugjt::g <MOL
53 I 07 ug/~g <MOL
53 107 ugjt::g <MOL
27 53.~ ugjt::g <MDL
27 53.~, ugjt::g <MDl
27 53.3 ugjKg <MOL
27 53.3 Ugjt::g <MOL
27 53.3 ugjKg <MOL
27 53. J ug/~g <HOL
27 53.3 ugjKg <MOL
27 53.3 u9/K9 <MOL
43 80 ug/K9 <MOL
27 53.3 ugH.g <loIDl
53 107 ug/Kg <M[ll
27 53.J ugng <Mtll
110 213 ug/~:g <M[jl
16 26.7 ug!Kg <M[ll
16 26.7 ug/I(g <M[ll
11 16 ug/~:g <MUl
11 21.J ug/p:g <MUL
11 21.J ug/~:g <M[IL
53 107 ugj~:g <M[IL
53 107 u9/19 <MUL
11 21. J ug/~:g <M[I L
16 26.7 ug/~g <MuL
27 53.J ug/~:g <MuL
16 26.7 Ug/1g <MDL
53 107 ugltg <MOL
27 53.3 ug/I:g <MOL
53 107 ug/Kg <MOL
11 16 ug/Kg <MOL
27 53.3 ug/Kg <HOL
16 26.7 U9/1:9 <MOL
16 26.7 u9/1:9 <MOL
27 53.3 u9/1:9 <MOL
16 32 ug/I:g <MOL
640 1280 U9;;:9 <MOL
16 26.? ug/Kg <MOL
16 26.? ug/Kg <MOL
16 26.? ug/I:g <MOL
16 26.? U9/1:9 <MOL
27 53.3 ug/Kg <HOL
16 26." ug/(g <MOL
16 26. 7 ug/(g <MOL
43 80 ug/(g <MDl
43 80 ug/Kg <MOL
27 53.3 ug/Kg <MOL
27 53.3 ug/Kg <MOL

Parameter
-lFNTt:or~o':s'cod='m"eOCt"h"y"I"a"m"i"n"e-·
Phenol
Bis(2-Chloroethyl)Ether
2-Chlorophenot
Bis(2-Chloroisopropyl)Ether
N·Nitro~odi-N·Propylamlne

HexachlGroethane
Nit robenzene
IsophorGne
2-Nitrophenol
2,4-Dimethylphenol
Bis(2-C~loroethoxy)Methane

2,4-Dic.lorophenol
Naphtha .ene
Hexach lorobutadi me
4 -Ch loro- 3-Methyl phenol
Hexachlorocyclopentadlene
2,4,6-T-jchLorophcnol
2-Chloronaphthalene
Acenaphthylene
Dimethyl PhthaLa~e

2,6~OinitrDtoluene

Acenaph thene
2,4~Oinitropheno.

4-NitrophenoL
2,4-Dinitrotoluene
Fluorene
Diethyl Phthalate
4~Chlorophenyl P~enyl Ether
4,6-0initro-O~Creso\

N-Nitro;odiphenylamine
1,2-Dip1enylhydrazine
4-Bromo:)henyl Phenyl Ethe,­
Pentachlorophenol
Phenantlrene
Anthrac~ne

Di-N-Butyl Phthalate
Fluoranthene
Benzidhe
Pyrene
Benzyl 3utyl Phthalate
Benzo{a)anth racene
Chrysem
3,3 1 -Oi:hlorobenlidlne
Bis(2-Ethylhexyl)Phthalate
Oi-W-Octyl Phthalate
Benzo{b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(t,2,3-Cd)Pyrene
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KING COU~TY HETRO ENVIRONMENTAL lABORATORY
Lab Qe R'port - Ot/07/1999 08:51

Run 10: R292~2 ~orkgrou~: WG~250~ (BS#89-bna)

MB:UG42504-7 ,Matrix: OTHR SOLID listtype: ORBNA Method: EPA 3550B/8270C (7-3-01-0C4) Project: Pt::ey: SED

Parameter Mdl Rdl Units MB \ialue Qual
01 benzo( a, h)anthracene----- 43--- ~-----ug7jg----<MCI--···-__._-. r _

Benzo(g,h,i)pery.ene 27 53.3 ug/~g <Mel
An i line 53 107 ug/~g -<MCl
Benzyl Alcohol 27 53.3 u9/~9 <MCl
2-Methylphenol 27 53.3 ug/Kg <MCl
4-Methylphenol 27 53.3 ug/Kg <MCl
Benzoic Acid 110 160 ug/Kg <MCl
4-Chloroaniline 53 107 ug/~g <MCl
2-Methylnaphthalene 43 BO ug/Kg <Mel
2,4,S-Trichlorophenol 110 213 ug/Kg <MDl
2-Nitroaniline 110 160 ug/Kg <MDl
3-Nitroaniline 110 160 ug/Kg <MDl
Dibenzofuran 27 53.3 ug/Kg <MOL
4-Nitroaniline 110 160 ug/Kg <MOL
Carbazole 27 53.3 ug/Kg <MOL
Coprostanol 270 533 ug/Kg <MOL
Caffeine 5.3 26. 7 ug/Kg <MOL

5B:UG42504-8 "B:WG4250~-7 Matrix: OTHi SOLID Listtype: ORBNA Method: EPA 3550B/8270e <7-3-01-004) Project: PKey: SED

Parameter Mdt Rdl Units MB Value Truevalue S8 Value % Rec. Qua l Limits lrue,..aLue Value X Rcc. Qua L limits RPD/RSD QuaL limits
N~t.i-l trosodlrliethy-l amlne 110 160 ug/(g <MOL n3J-:TI3r.12 <6 · 50-150

.. -- -----100---

Phenol 110 160 U9/(9 <MDl 1333.3333 592 <4 · 50-150 100
Bis(2-Chloroethyl)Ether 16 26.7 U9/(9 <MOL 1333.3333 523 39 · 50-150 100
2-ChLorophenol 53 107 ug/Kg <MOL 1333.3333 ,45 56 50-150 100
Bis(2-Chloroisop~opyl)Eth~1 53 107 ug/l::g <MDl 1333.3333 523 39 · 50-150 100
N-Nitrosodi-N~Pr)pyLamine 27 53_1 ug/(g <MOL 1333.3333 599 <5 · 50-150 100
Hexachloroethane 27 53.1 ug/(g <MOL 1333.3333 300 60 50-150 100
Nitrobenzene 27 53.1 ug/(g <MOL 1333.3333 641 <8 · 50-150 100
Isophorone 27 53_J ug/(g <MOL 1333.3333 353 26 · 50-150 100
2-Nitrophenol 27 53.1 ug/[g <MOL 1333.3333 698 52 50-150 100
2,4-Dimethylphen J l 27 53.1 ug/[g <MOL 1333.3333 300 23 · 50-150 100
Bis(2-Chloroetho(y)Methan~ 27 53.1 ug/[g <MOL 1333.3333 545 <1 · 50-150 100
2,4-0ichlorophcnJl 27 53.J ug/(g <MOL 1333.3333 ,51 56 50·150 100
Naphthalene 4J BO ug/[g <MOL 1333.3333 '13 53 50-150 100
Hexachlorobutadlene 27 53.J ug/[g <MOL 1333.3333 :'36 55 50-150 100
4- Ch lora -3-MethyL pheno l 53 107 ugj[g <MOL 1333.3333 1030 77 50-150 ~OO

HexachLorocycLopentadiene 27 53_J ugj[g <MOL 1333.3333 564 ,2 · 50-150 '00
2,4,6-Trichloroplenol 110 213 ugj[g <MOL 1333.3333 928 70 50-1\0 '00
2-ChLoronaphthaLene 16 26-7 ug/[g <MOL 1333.3333 '83 59 50.1\0 '00
Acenaphthylene 16 26-7 U9/(9 <MOL 1333.3333 834 63 50-1\0 '00
Dimethyl Phthalate 11 16 ugj[g <MOL 1333.3333 1050 ,9 50-1\0 '00
2,6-0initrotoluene 11 21.3 ugjKg <MOL 1333.3333 1140 15 50-150 ',00

Acenaphthene 11 21.1 ugjKg <MOL 1333.3333 912 68 50-150 100
2,4 -0 ini trophenol 53 107 ugjKg <MOL 1333.3333 1100 82 50-150 100
4-Nitrophenol 53 107 ug/Kg <MOL 1333.3333 1290 97 50-150 100
2,4-Dinitrotolue~e 11 21.1 ugj[g <MOL 1333.3333 1290 96 50-150 '00
FLuorene 16 26-7 ug/[g <MDl 1333.3333 1080 81 50 -150 '00
Diethyl Phthalat~ 27 53_1 ugj[g <MDl 1333.3333 1180 8B 50-150 '00
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KING COUNTY M::TRO ENVIRONMENTAL lABORATOP.Y
lab QC Report - 06/07/1999 08:51

Run 10: R29242 Uorkgroup: ~G4250; (BS#89-bna)

S8 :iJG.2504-8 MB:UG425O'-7 Matrix: OTH~ SOLID listtype: ORBNA Method: EPA 3550B/8270C (7-3-01-004) Pro}ect: PKey: SED

Parameter Mdl ~dl Ur;ts MB VaLue TruevaLue S3 Value " Rec. Oual Limits True\'alue VaLue X Rec. Qual lim; ts RPD/RSO Oual limj ts
t;:'Ch Lorophenyf Phenyl Et~er

-- 16---26:7-- ug/Kg <MOL 1333-:-333:rT10o-- 83 50-150------------- - - 100--
4.6·01n;tro-O-C resol 53 107 ug/Kg <MOL 1333.3333 1080 81 50-150 100
N-Nitrosodiphenylamine 27 53.3 uS/KS <MOL 1333.3333 \79 66 50-150 11)0
l,2·0iphenylhyd"azine 53 107 ug/Kg <MOL 1333.3333 !63 65 50-150 no
4-BromophenyL Phenyl Ethtr 11 16 ug/Kg <tJDl 1333 . 333 3 1090 82 50·150 no
Pentachlorophenol 27 53.3 ug/Kg <~DL 1333.33331100 33 50-150 1Jo
Phenanth rene 16 26.7 ug/Kg <~,DL 1333.3333 1150 36 50·150 no
Anthracene 16 26.7 US/Kg <MOL 1333.3333 11 00 33 50-150 DO
01-N-Butyl PhthaLate 27 53.3 ug/Kg <r-IDL 1333.3333 1340 101 50-150 DO
Fluoranthene 16 32 ug/Kg <MOL 1333.33H 1290 97 50-150 DO
Benzidine 640 1280 ug/Kg </>IOL 1333.3333 <MOL .) • 50-150 DO
Pyrene 16 26.7 ug/Kg <IIDL 1333.3H3 1150 \7 50-150 100
Benzyl Butyl PhthaLate 16 26.7 U9/Kg <IIllL 1333.3333 1150 36 50-150 100
Benzo(a)anthrac~ne 16 26.7 U9/Kg <HOL 1333.33331110 !3 50-150 100
Chrysene 16 26.7 ug/Kg <HOL 13H.3333 1090 \1 50-150 100
3.3 1 -Dichlorobe1zidine 27 53.3 ug/Kg <HOL 1333.3333 160 12 · 50-150 100
B1S(2-Ethylhexyl)PhthaLa:e 16 26.7 ug/Kg <HOL 1333.3H31110 \3 50-150 100
Oi-N-CctyL PhthaLate 16 26.7 ug/Kg <HOL 1333.3333 1270 95 50-150 100
Benzo(b)fLuoranthcne 43 80 ug/Kg <HOL 1333.33331220 92 50-150 100
Benzo(k)fluoranthene 43 80 ugiKg <HOL 1333.33:13 1280 96 50-150 100
Benzo(a )pyrene 27 53.3 ugiKg <HOL 1333.3333 1090 B2 50-150 100
1ndenc( l,2,3-Cd)Pyrene 27 53.3 ugiKg <HOL 1333.3333 1120 B4 50·150 100
Oibenzo(a,h)anthracene 43 80 ugiKg <MOL 1333.3333 lOBO Bl 50-150 100
Benzo(g,h,l)pcrylene 27 53.3 ugiKg <MOL 1333.3333 1020 77 50·1,0 100
Ani Lire 53 lOr ug/Kg <MOL 1333.3333 119 9 • 50·150 100
Benzyl Alcohol 27 53.3 u9/K9 <MOL 1333.3333 302 23 • 50'1,0 100
2 ~ Met hy l pheno l 27 53.3 ug/Kg <MOL 1333.3333 590 44 • 50- 1>0 100
4~Methylphenol 27 53.3 ug/Kg <MOl 1333.3333 666 50 50-1)0 100
Benzoic Acid 110 160 ugjKg <MOl 1333.3333 420 32 • 50- 1>0 100
4~Chlcroani line 53 10' ug/Kg <MOL 1333.3333 285 21 • 50-1,0 100
2~Metrylnaphthalene 43 80 ug/Kg <MOL 1333.3333720 54 50'1,0 100
2.4,5-TrichlorophenoL 110 21l ug/Kg <.MOL 1333.33331130 84 50'1,0 100
2-Ni troani line 110 160 ug/Kg <MOL 1333.3333 1090 81 50-150 100
3-Ni troani line 110 160 ug/Kg <MOL 1333.3333 553 41 • 50·150 100
oi bemofuran 27 53.3 ug/Kg <MOL 1333.3333 1000 75 50-150 100
4-tHtroani Line 110 160 ug/Kg <MOL 1333.3333 836 63 50-150 100
Carba10Le 27 53.3 ug/Kg <MOL 1333.3333 1180 88 50-ISO 100
Coprostanol 270 53\ ug/Kg <MOL 13333.33333930 29 • 50-150 100

Page 9



Sample #

l15421-1
l15421-2
l15421-3
l15421-4
WG42504-'
WG42504-1
WG42504-3
WG42504-'
WG42504-5
WG42504-6
UG42504-?
WG42504-6

KING COUNTY METRO ENVIRONMENTAL lABORATORf
lab CC Repcrt - 06/07/1999 ~a,51

Run 10: R29242 Uorkgroup: WG42504 (BS#89-b1a)

L·Fluorop~enol d5-Phenol d5·N1trobenzene d4- 2· Chi arophenol d4·1,~~Oichlor)be-

mene
50-150 50-150 50-15e 50- 150 50-150

33 G i1vg 40 28 G avg-71.25 54 36"G--~----;;-2-~-

25 G i1vg=32.S 28 G avg;66.25 51 33 G \9
27 G i1vg=32 30 G avg=75 58 34 G ;8
31 G i1vg=39 36 G avg=61.75 41 40 G ;8
39 G i1vg=41.5 21 G avg=69.25 56 40 G ;6
35 G i1vg=49.5 33 G avg;66.75 55 41 G ;4
36 G avg=46.25 38 G avg=61.75 51 42 G \7
33 G avg=46 33 G avg=62 48 37 G \4
42 G i1vg=46.5 38 G avg;61.75 43 47 G 54
50 il.vg=76.S 93 avg;82.25 62 69 \6
55 i1vg=SO.75 44 i1vg=56 42 56 52
63 C1vg=70 48 avg=68.75 50 61 57

2-;luorobiphenyl 2,4,6-1ribromophe-
nol

50-150 50-150
---------- ---58- -----------lni

52 44 G
62 37 G
48 49 G
55 66 G
60 89 G
57 69 G
56 81 G
47 59 G
96 94
47 48
61 108

d14-TerphenyL

50-150
121
113
'22
100
110

98
92

100
93

125
73
97

- - - - - - - - -
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METRO Environmental laboratory

~ORK GROUP REPORT (~k02)

May 18 1999, 01,20 pm

~ork Croup: ~C42S03 (BS#89-chlorobenzenes) far Department: 7 - Orsani~s, Tra~e

I
I
I

~Key C ?rcduct

Created: 03-MAY-1999

PreJ"'" WUJt>er Pr(lJ.c~ Delictip,lon-

Due: Operator: Lm!rrrn

I
5421-1
5421-2
5421-3
5421-4
.2503-'
~2503-2

1.2503-3
42503-4
.2503-5
~2503-7

.2503-8

nnents:

423056-160
423056-160
423056-160
423056-160
MB
SB
MS
M3D
LO
MB
SB

Norfolk CLeanup Study
NorfoLk Cleanup Study
NorfoLk Cleanup Study
NorfoLk Cleanup Study

SED
SED
SED
SED

S CHLOROBENZENES
S CHLOROBENZENES
S CHLOROBENZENES
S CHlOROBENZENES
S CHLOROBENZENES
S CHLOROBENZENES
S CHLOROBENZENES
3 CIJLOROBENZENE3
S CHLOROBENZENES
S CHLOROBENZENES
S CHLOROBEN2ENES

SALTUTRSED ANAL U
SALTWTRSEO ANAL U
SALTWTRSED ANAL U
SAlTWTRSED ANAL U
OTHR SOLID ANAL U
OTHR SOLID ANAL U
SALTWTRSEO ANAL U
3AlTWTR3ED A~Al U
SALTWTRSED ANAL U
OTHR SOLID ANAL U
DTHR SOLID PREP U

07-MAY-99 D7-JUN-99
07-MAY-99 D7-JUN-99
07-MAY-99 07-JU~·99

07-MAY-99 07-JUN-99
03-MAY-99
03-MAY-99
03-MAY-99
03-MAY-99
03-MAY-99
10-MAY-99
18-MAY-99

I
I
I

5421-1
5421-2
5"421 ~3

5421-4
~2S03-1

~2503-2

\2503-3
:'2,503-4
\2503-5
\2503-7
\2503-8

3·Grab compos te, 0
3-Grab Compos te f 0
3·Cr~b Compoc to, 0
3+Grab Campos te, 0
MB050399
WG425D3-1
115421-'
Wli425U3-3 l"1542'1-'1
L15421-4
MB051099
WG42503-7

10 em
10 em
10 em
10 em

Page 1

I
I
I
I
I
I
I
I
I
I
I
I



KING COUNTY METRO ENVIRONMENTAL lABORATORY
Lab QC Report - 05125/1999 03:02

Run IV: R2B76~ Yorkgroup: YG42503 (BS#89-chlorobenzenes)

MB:~G425J3-' Matrix: OTHR SOLID listtype: ORCHlOROB Method: EPA35S0B/8270CSIH(7-3-01-004) Project: PKey: SEO

Parameter
1~3~ichtorobenzene

1,4-0ichlorobenzene
1,2-0ichtorobenzene
1,2,4-rrichlorobenzene
Hexachlorobenzene

SB:OG42503-2 MB:~G42503-1

Mdl Rdl Units MB Value Qua,
:69------'~33 ug/Kg <"01----------------
_69 '_33 ug/Kg <MOL
.69 1.33 ugJKg <MOL
.69 1.33 ug/Kg <MOL
.69 1.33 ug/Kg <MOL

Mat·ix: OTHR SOLID Listtype: DRCHLOROB Method: EPA3550Bf8270c 51"(7-3-01-004) Project: PKey: SED

Parameter
1~3 -OJchlorobeniene
1,4-0ichlorobenzene
1,2-0ichtorobenzene
1,2,4-Trichlorobenzene
Hexachlorobenzene

Mdt Rdt Units MB Value Truevalue 58 Value ~ Rec. Quat Limits Truevalue Value " Rec. Cual Limi ts RPD/RS[ Qua l Limits
.69---'~.33 ug/Kg--<MDL -----f3:5:s:-3333 7..7 56 51F1S0 --fO-g-
.69 1.33 ug/Kg <MOL 1313.3333 759 5, 50-'50 100
.69 1.33 ug/Kg <MO". 1313.3333 734 59 50-'50 100
.69 1.33 ug/Kg <MO-. 1313.3333 6,9 49 • 50-,50 100
. 69 1.33 ug/Kg <MD. 1313.3333 916 69 50-'50 'DO

MS: ~G42503- 3 MSO:~G42503-4 L15421-' Matri~: SAlTYTRSEO Listtype: ORCHLOROB ~ethod: EPA3550B/8270C SIM(7-3-01-00;) Project: 423056-160 PKey: SED

Parameter Mdt RdL Units Sam.e'JaLue Tru~valu~_MS Value " Rec. Qual Llm1 ts Truev3Lue MSD Value ,;: Rec. Qual Limi ts RPD/RSO Qua l Limits
'l;l~Dlchlorobenzene .69 1.33 ug/Kg <MO_ 1313~3333--6)2 49 G---~50~f50------j333~3333 631 47 • 50-150 4 100
1,4-oichlorobenzene .69 1.33 ug/Kg <MD . 1333.3333 6!t4 4B G 50-'50 1333.3333 621 47 • 50-'50 2 100
1,2-0ichlorobenzcne . 69 1.33 ug/Kg <MD. 1333.3333 6% 51 50-'50 1333.3333 661 50 50-'50 2 'aD
',2,4· Tri ch lorobenzene .69 1.33 ug/Kg <MD. 1333.3333 S78 43 G 50-'50 1333.3333 576 43 · 50-'50 0 100
Hexach larobenzene .69 1.33 ug/Kg <MD. 1333.3333 818 67 50-'50 1333.3333 1040 78 50-'50 '5 100

LO:~G42503-5 L15421-4 Matrix: S~LT~TRSED Listtype: ORCHL~OB MethJd: EPA3550BlB270C SIM(7·3·)1-004) ?roject: !t23056-160 PKey: SED

Parameter Mdl Rdl
-1-~3-=-D-1Chrorobenzene 69----~f:":33

1,4-0ichtorobenzene .69 1.33
'.2-0ichlorobenzene .69 1.33
1.2,4 o Trichlorobenzene .69 1.33
HexachLcrobenzene .69 1.33

Unlts Sa~alue Tru~value lD Value
ug/Kg <MOL <"10l
O9/Kg <MOL <"10l
ug /Kg <MOL <10\0 L
ug/Kg <MOL <MOL
ug (Kg <MOL <10\0 L

~ Rec. Qual Limits _ RPO/Rsn Qual Limits
10D~--

'00
100
1)0

'00

MB:~G42503-7 Matrix~ OTHR SOLID Listtype: ORCHlOROB Method: EPA3550B/B270C StM(7-3-01~D04) Project: PKey: SED

Parameter Mdl Rdl Units MB VElilue Qual
1,3-Dlch(orobenzene -:09---f:"33-~·--Cu,",g~/'F.KC,'g:"--------'':<''M'''0i'-l-'-''''--='''-~------------------------------------------------
1.4-0ichlorobenzene .69 1.33 ug/Kg <MOL
1,2-oichtorobenzene .69 1.33 ug/Kg <MOL
1,2,4 o Trichlorobenzene .69 1.33 US/Kg <MOL
Hexachlcrobenzene .69 1.3J ug/Kg <MOL

Page 1



SB:YG42503-B MB:YG42503-7

KING COUNTY METRO ENVUONMENTAL LABORATORY
Lab QC Report - OS/25/1999 03:02

Run lD: R28704 ~ork9roup: YG42503 (BS#~9-ehlorobenzenes)

Ma:rix: OTHI SOLIO Lfsttype: ORCHLOR08 Method: EPA3550B/B270C SIM(7-3-01·004) Project: PKey: SED

Parameter Mdl
-f~3-D 1en lorobenzene . 69
1,4-Die~lorobenzene .69
1,2-Dienlorobenzene .69
1,2,4-Trichlorobenzene .69
Hexaehl~robenzene .69

Rdl Units "B Value Truellalue 58 Value % Rec. Qual Limits Truevalue Value "Rec. QuaL limits RPD/RS) Qual Limits
133 ug/Kg <MOL 1333.3333 873 65 50-150-- 100
1.33 ug/Kg <MOL 1333.3333 871 65 50-150 100
1.3J ug/Kg <MOL 1333.3333 910 68 50-150 100
1.33 ug/Kg <MOL 1333.3333 708 53 50-150 100
1.33 ug/Kg <MOL 1333.3333 1040 78 50-150 100

- - - - - - - - - Page 2- - - - - - - - - -



SalflJle #
d4-1,2-0ichlorobe­

nzene
50-150

L15<'4"2"1~-'1----;;aC;vCOg"3"'5--'-"35--G
L15421-2 avg=32 32 G
L15421-3 avg=3B 38 G
L15421-4 avg=33 33 G
~G42503-1 avg=3B 38 G
~G42503-2 avg=45 45 G
~G42503-l avg=39 39 G
UG42503·~ avg=36 36 G
~G42503-5 avg=35 35 G
~G42503- r avg=34 34 G
~G42503-3 avg=51 51

KING COUNTY METRO ENVIFONMENTAl LABORATORY
Lab QC Report - OS/25/199903:02

Run 10: R28764 Uorkgroup: UG42503 (BS#89·chlorobenzenes)
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METRO Environmental laboratory

~ORK GROUP REPORT (~k02)

May 04 1999, 02:40 pm

\.Jork Group: WG42505 (PPS#175-pcb) for Department: 7 - Ur'ganics, Trace

I
I
I

SALT~TRSED PREP U 07-MAY-99 07-JUN-99
SALTWTRSED PREP U 07-MAY·99 07·JUN-99
SALT ....TRSED PREP u 07 HAY?? 07 JUfl-'?Q
SAlTWTRSED PREP U 07-MAV-99 07-JUN-99
OTHR SOLID PREP U 03-MAY-99
OTHR SOLID PREP U 03·MAY·99
SALT"TRSEO PREP U 03-MAY-99
SALT"TRSEO PREP U 03·MAY·99
SAlTWTRSED PREP U 03-MAY-99
OTHR SOLID PREP U 03-MAY-99

Due:

t. Project Number Project Oc;3cr'iptiori PKQY.·C Pro;odut:t"

21-1 423056-160 Norfol It: Cleanup Study SED S PCB
21-2 423056'160 NorfolK CLeanup Study SED S PCB
21-3 423056-160 Norfolk Cleaf"ll,1p Study ':ScI) '::i t'!,;t::S

21·4 423056'160 NorfoLk Cleanup Study SED S PCB
505-1 MB S PCB
505·2 SB S PC8
505-3 MS S PCB
505-4 HSO S PCB
505·5 LO S pca
505'6 SRM S PCB

tents:

21·1 3-Grab Compos te, 0 10 em
21·2 3'Grob Compos te, 0 10 em
21-3 3-Grab Compos te. 0 10 em
21-4 3-Gr<lb Compos te, 0 '0 em
'505·1 M8050399
~505 -2 "G42505 -1
,505,3 L15421-1
'505 -4 ...042505 3 l15421-1
~505-5 115421·2
~505 -6 HS2

Page ,

Operator: lm/rrm

Matri:X stat UA I.'orkdate Duedate I
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<lUG COUUTY HETRO ENVIRDUHEUTAL LABORATORY
Lab ac Report - 05/24/1999 10:53

Run 10: R28S82 Uorkgroup: ~G42505 (PPS#j75-pcb)
,

MB:~G42505-1

Parameter
MocTor'"Of6

ArocLor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroe lor 1260

Matrix: OTHR SOLID listtype: ORPC8 Method: EPA 3550'/8082 <7.3.03-002) Project: Prey: SEa

Hal Ral Units MB Value Qual
11 33.3 ug/<g <MOL
17 33.3 ug/<g <MOL
17 33.3 ug/<g <MOL
17 33.~ ug/<g <MOL
17 33.~ U9/1<9 <MOL
17 33.3 ug/<g <M[)L
17 33.3 U9/K9 <M[)L

SB:~G'2505-2 HB:~G42505-1 Matrix: OTHR SOLID listtype: ORPCB Method: EPA 35508/8(82 (7·3-~3~002) project: PKey: SED

Parameter Mdl Rdt Units MB Value Trueva(ue 5B Value ~ Rec. Qual Limits True~alue Value X Rec. Qual Limits
-Aroclor f2.60 . ft--' 33-.-3 u9/~:g <MDL 100 93 93 ---50-150

HS:~G42\05-3 HS':~G42505·4 L15421-1 Hatr'x: SALT~-RSED Li,ttype: ORPCB Hethod: EPA 3550B/8082 (7-3-03·002) Project: 42J056-160 PKey: SEO

RPD/RID Oual Limits

Paramet~r
Moet or--l(fl6....·~--
Aroclar 1221
Aroclor 1232
Aroelar 1242
Aroclar 1248
Aroclar 1254
Aroelar 1260

Mdl
rt~-'

17
17
17
17
17
17

Rdt Units sampValue lruevalue MS 'Value % Rec. QuaL
-33.3 ug/Kg -<MOL <MOL --
33.3 ug/k:g <MOL <MOL
33.3 ug/t"g <MOL <MOL
33.3 ug/[g <MOL <MOL
33.3 ug/[g <MOL <MOL
33.3 ug/[g <MOL <MOL
33.3 ug/[g <MOL 100 100 '00

Limits
SQ-T50
50-150
50.150
50·150
50-150
50-150
50-150

Truevalue "SO Value X Rec. Qual
<MOL --
<MOL
<MOL
<MOL
<MOL
<MOL

100 97.8 98

limits RPO/RSO Qual Limits
'50-150 100 ~

50-150 '00
50-150 '00
50-150 '00
50-150 '00
SO-ISO '00
50-150 2 '00

LD:~G42505-5 _15421-2 Hatrix: SALT~TRSEC listtype: ORPCB Method: EPA 3550B/8082 (73-0J-0021 Pr~jec:: 423056·160 PKey: SEO

Parameter
Arocl"o-F-l1f16--'
Aroclar 1221
Aroclar 1232
Aroctar 1242
Aroe l or 1248
Aroclar 1254
Aroclor 1260

Mdl Rdl
-----'7-- 3J-:-3

17 3J.J
17 3J.J
17 33.J
17 3J,J
17 3J.J
17 3J.J

Units
ug/Kg
ug/Kg
ugjKg
ug/Kg
ug/Kg
u9/(9
ug/:cg

sampValue Truevalue------:<MOL ~ ..-~-~~-

<MOL
<MOL
<MOL
<MOL
<MOL
<MOL

lO Value
<MD-L-
<MOL
'MOL
'M.OL
'MOL
'MOL
'MOL

X Rec. Dual limi:s RPD/RSD Qual limits, ,----~-' ----~'--rda-

100
100
100
100
100
100

SRH:~G42505-6 Hatrix: aT"" SOLID list'ype: ORP:B Hethoj: EPA 3550B/8082 (7-3-03-0)2) Project: p(ey: SED

Parameter
Aroclorl254

M:H Rjl Units sarroValue Truevalue S~M Value % Rec. QJal limits
10--20' U9;<9 111.8 16~il--l7 80-1~ll---

Page 1
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KING COUN1Y METRO ENVIRJNMENTAL LABORATORr
Lab CC Report - 05124/1999 10:53

Run 10: R28582 ~rkgroup: WG42505 CPPS#17S-pcb)

2,4fS,6·retrachlo· Oecachlorobipheny-
:>ample # ro·m·xylene l

SO-ISO 50-150
_15421-1 100 97,"-------~-----------------.

1.15421-2 109 109
'15421-3 106 104
_15421-4 101 lOS
.G42505-' 93 98
wG42505-2 98 97
.G42505-J 9'1 103
wG42505-4 103 103
wG42505-5 88 96
wG42505-6 98 112

- - - - - - - - -
Page 2
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QC BArcH NO.: PPSff' 75
EPA SW-846 EXTRACTION METHOD:
~..~,.~.,"-,.,~~

oJ_ .... a- r-...", ... - ..........~,-,..~"-~I'~"'~~~••~~!!IlI'!.I!III.1

TRACE ORGANICS LABORATOR~"'ii\if.N!Q.lkt;-
I wfrl1c:(ll.: Au +oru .J WORKGROUP NO.: WI,,- '11-,,0 S

PES~CIDE SURROGATE SPIKE I.D.#: 100

- - .. - - - - - - - . .-- - - - - - . -. . __ .. _._- .......-._...._._ .. - -- ... - - _.
Inlt. Spike Clean ups Turn

Date; Sample Project Sample Amt Amount VI (GPC AL =:onc Over UOO064
Analy~t Number Number Description cae (0) (uL) (mL) TBA H+) Anal. Date Comments

I~ ·'~(.if1

(Y1 (A ,00 -Iood 110 I~ rl3A- I()l" 'S )1,-1 IqI..'A f,Y1n i " ~ 1..~c') -I Co) C ,::"0

I \ .' rJ
4/G'- lc<<<-1

I'. "" fel - ~'c"':l

!
I

(YI ~ l. L,5 WI t - I ). ~~
,

I
,

\ inS', L I '5'1'11- \ ')i . 'I <b-

i S i LI' ( L\S 'HI-I.) t IDO 'IDD,.(...t. 'J'(c' ;-

I
,

J~ ~ RP' I, LI.': ,?-.
~~. ~ i~~ 15 I cD- ,SD ."

i
L-I Sci ~j'i N"t ~;)JI~ t:.; .",1 Vli,L[; ct ,eO 0ao.qi '1 L ;c::t... 'It); :':c 0 0

- 7.

\ . " 1''''

I ,,!'
I ('/ ~

.l;
~ -'[ J, .1"- <:: '" b
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