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TABLE A-1 1989 STATION LCCATIONS, DEPTHS, AND DESCRIPTIONS
State Plane Depth
Coordinates Latitude tongitude MLLW

Statiorn  fast North North West {m) Pescription

1 1514070 732938 48 59'30" 122 51°26" 22.0 N Sound, near Blaine

2 1543060 674816 48 50'05" 122 43°50" 20.0 N. Sound, near Cherry Pt.

3 1485240 689714 48 52'16" 122 58°20" 217 7 Strait of Georgia, off Cherry Pt. - VOLATILES
4 1575040 618806 48 40'58" 122 35'33" 24.0 Bellingham Bay

5 1588170 587087 48 35'49" 122 32'07" 20.0 Samish Bay - FIELD REP, VOLATILES

6 1577960 558122 48 31°01" 122 34'29" 200 Padilla Bay, near Anacortes

7 1413860 447488 48 12'08" 123 14714 133 .0 Strait of Juan de Fuca

8 1361820 424042 48 07'58" 123 26'50" 21.0 Port Angeies

9 1401800 424247 48 08'13" 123 17'01" 21.0 East of Port Angeles, off Green Pt.

10 1447240 435020 48 10 13" 123 05°56" 20.0 Dungeness Bay - VOLATILES

1 1496530 391666 48 03'19" 122 53'31" 20 0 Discovery Bay

12 1526140 401947 48 05'08" 122 45'20" 20.0 Part Townsend

13 1560100 311626 47 50°'25" 122 37'29" 20.0 Hood Canal. N.

14 1533890 291882 47 47'04" 122 43'46" 1150 Hood Canal, N - VOLATILES

15 1512500 267893 47 43°02" 122 48°50" 200 Dabob Bay

16 1352360 757216 47 227497 123 06'52" 20 0 Hood Canal, §.

17 1348920 753174 47 22'08" 123 07'40" 78.5 Hood Canal, S. - VOLATILES

18 1564730 483754 48 15°27" 12z 37°13" 200 Oak Harbor

19 1509800 405199 48 05 57" 122 28"15" 12t 9 Saratoga Passage - VOLATILES

20 1605230 432958 48 10'32" 122 27'05" 10.5 Port Susan

21 1655050 362555 48 58'07" 122 14'31" 20.0 Port Gardner, off 5 end of jetty at Everett
22 1644170 352015 48 57'21" 122 17'08" 205 Port Gardner, off Mukilteo

23 1631520 321145 47 52'14" 122 20'05" 200 Central Bastn, T,

24 1624190 319161 47 51°53" 122 21's52"  180.0 Central Basin,. E.

25 1580780 316714 47 51'22" 122 30 01" 20.0 Central Basin, W. _
26 1601590 314780 47 51'05" 122 27'22"  262.0 Central Basin, W. - FIELD REP, VOLATILES
27 1618230 280972 47 45'35" 122 23'08" 20.0 Central Basin, off Richmond Beach

28 1592470 271780 A7 43'59" 122 29°22" 20.0 Jefferson Head - VOLATILES

29 1601530 260237 47 42'07" 122 27'08" 195 0 Central Basin, MW of Shilshole Bay

30 1588330 231939 47 37°25" 122 30°10" 13.0 Eagle Harbor

A 1605210 242931 47 38'17" 122 28'07" 22.0 West Point

32 1611750 234888 47 37'57" 122 24'29" 20.0 Magnolia Bluff, near 4mi Rock - FIELD REP
33 1618570 218213 47 35'16" 122 22°30" 20.0 Elliott Bay, West of Duwamish Head

34 1548420 204772 47 32°48" - 122 39°43" 85 Sinclair Inlet

kS 1540090 229398 47 36°49" 122 41°53" 13.5 Dyes Inlet

36 1613330 191382 47 30'50" 122 23'53" 15.0 Central Basin, Brace Point

37 1598990 181950 47 29°14" 122 27'19" 20.0 Central Basin, North Vashon
38 1614010 150256 47 25°43" 122 23'34"  195.0 Point Pulley - FIELD REP, VOLATILES

k1] 1620630 126882 47 20°15" 122 21'48" 140 Dash Point
40 1602000 99693 47 15'43" 122 26°09" 9.8 Commencement Bay, Entrance to City Waterway
41 1606050 104577 47 16°32" 122 25"13" 200 Commencement Bay, Between Blair and Sitcum Wwys
42 1586690 115324 47 18'14" 122 2957 39.0 Commencement Bay, off Ruston

43 1526620 114590 47 17'53" 12z 44°'28" 20.0 Carr Inlet

44 1459960 674481 47 09°45" 122 40'16" 200 S. Sound, £. Side Anderson Istand - FIELD REP
45 1440310 676046 47 09'558" 122 45'01" 530 S. Sound, Devils Head -~ VOLATILES

48 1432710 664304 47 07°57" 122 46'46" 220 S Sound, West of Nisqually Delta

a7 1417030 702266 47 14°07" 122 50°49" 200 Case Inlet
48 1398280 662593 47 67730" 122 55'03" 20.4 Budd Inlet, N.
49 1399170 646652 47 04°53" 122 54'43" 6.3 Budd Inlet, S.

50 1360270 895928 47 12'47" 123 04'28" 7.0 Dakland Bay, near Shelton

A-1
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Data Validation Report - Inorganic Analyses

Site: Puget Sound

Project: WDOE MSMP
Laboratory: Analytical Resources, Inc.
Sample Numbers: Stations 1 - 68

Matrix: Sediment

Reviewer: T.D. Bowden

Date: July 24, 1989

I. Introduction

This report summarizes the validation of laboratory data for 68 marine sediment samples
submitted to Analytical Resources, Inc. of Seattle, WA for total metals analyses. The samples
are numbered sequentially, Station 1 through Station 68.

The samples were analyzed according to USEPA CLP SOW 788, A modification to the CLP
SOW was employed by analyzing for antlmony, arsenic, cadmium, lead, selenium, silver and
thallium by GFAA MSA. Method quantitation limits have been lowered for this program by
digesting larger sample weights and reducing final digestate volumes.

This report has been prepared in accordance with USEPA guidance "Laboratory Data
Validation, Functional Guidelines for Evaluating Inorganics Analyses," dated July 1, 1988.
Data validation criteria are found in the Functional Guidelines and the Puget Sound Ambient
Monitoring Program, Marine Sediment Quality Implementation Plan, dated November, 1988.

Analytlcal results with associated data qualifiers are found in Table 1. Results are expressed
in mg/kg dry weight. Average quantitation limits are prcsentcd in Table 1A, Sample holding
times are summarized in Table 2,

Station 1 through Station 50 (fifty samples) are surficial sediment samples collected from
different locations in Puget Sound. Samples with station identification greater than 50 are
assigned surrogate station numbers. These remaining stations represent field-generated
(laboratory blind) QC samples, specifically, duplicate splits from station composites, site
replicates, and comparison samples, as summarized below:

Field Station Sample Split Site Replicates
Station 5 Station 51 Station 52
Station 33
Station 26 Station 54 Station 35
Sgation 56
Station 32 Station 57 Station 58
Station 59
Station 38 Station 60 Station 61
Station 62
Station 44 Station 63 Station 64

Station 65



Comparison Samples
Station 66
Station 67
Station 68
Field samples employed for laboratory QC include:

Duplicate Analysis Matrix Spike Analvysis Serial Dilution

Station 5 Station 5 Station 50
Station 7 -Station 7

Station 28 Station 28

Station 38 ' Station 38

II. Discussion

A. Sample Holding Times

Technical requirements for sample holding time (time of collection to time of analysis) have
only been established for water matrices (28 days for mercury, 6 months for other metals). AN
sediment samples associated with this project were analyzed for mercury within 23 days and
other metals within 51 days (Table 2). Holding times were determined by comparing sampling
dates on the Chain-of-Custody document with dates of analyses.

B. Calibration

Initia! Calibration: Initial calibrations were performed using the required number of data
points: two points for ICP analyses and five points for mercury analyses. A blank was
included as one of the data points for each calibration, as required. Correlation coefficients
for mercury calibrations are »0.995. Correlation coefficients were confirmed by recalculation.

Initial calibration criteria are not strictly applicable to the graphite furnace analyses since all
graphite furnace analytes were quantitated by Method of Standard Additions (MSA).

Initial Calibration Verification: Initial calibration verification checks (ICV) were performed
immediately after initial calibrations during ICP and mercury analytical runs, as required.
ANl ICY recoveries are within acceptance limits (30-110% for ICP; 80-120% for mercury) with
the exception of the potassium recovery for the ICP run on 4/05/89 (%R = 86.8). Potassium
results associated with this run have not been qualified since the deviation is not considered

significant for the intended use of the data.

Raw data were spot-checked (10-15%) for transcription errors, Recoveries were spot-checked
{10-15%) for calculation errors. No significant transcription or calculation errors were found

in any ICP or mercury data.

Continuing Calibration Verification: USEPA CLP SOW 788 réquires that a continuing

calibration verification (CCV) standard be analyzed at a frequency of >10% or every 2 hours

during an analytical run, whichever is more frequent, and at the beginning of the run and

after the last analytical sample.

Continuing calibration verification checks were performed as required during all mercury

2
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analytical runs. Several CCVs analyzed during ICP runs did not satisf'y the 10% frequency
and 2 hour limit requirements because the laboratory did not include the initial CRDL
standard and interference check samples as analytical sampies, as required. For all ICP runs
the final CRDL standard and interference check samples follow the final CCV, thus the CCV
does not follow the last analytical sample in the run, as required in the CLP SOW.

All CCY recoveries are within acceptance limits (90-110% for ICP; 80-120% for mercury). The
exceptions nqted for ICP CCVs do not require qualification of related sampie results since all
CCYV recoveriesare acceptable, and all interference check sample recoveries are acceptable (see

Section II-D).

Raw data were spot-checked (10-15%) for transcription errors. Recoveries were spot-checked
(10-15%) for calculation errors. No significant transcription or calculation errors were found

in any ICP or mercury data.

C. Blanks

Initial Qaiipfation Blanks: Initial calibration blanks (ICB) were analyzed immediately after
ICVs during all ICP and mercury analytical ruas, as required. All mercury ICB results are less
than the instrument detection limit (IDL). ICP ICB results that exceeded the Contract

Quantitation Level (CQL) are summarized in Table 3.
All raw data were checked for transcription errors; no errors were found.

Continuing Calibration Blanks: Continuing calibration blanks (CCB) are required after evcriv
CCYV and at the same frequency as the CCY during the analytical run.

CCBs were analyzed as required during all mercury analytical runs. CCBs were analyzed after
every CCV during all ICP analytical runs. However, the exceptions to the frequency of
analysis noted above for ICP CCVs also apply to ICP CCBs. In addition to the mercury and
ICP analytical runs, CCBs were also analyzed after every graphite furnace MSA analysis.

All mercury and graphite furnace CCB resuits are <IDL. ICP CCB results that exceeded the
IDL are summarized in Table 3. The exceptions noted for ICP CCBs do not require
qualification of related sample results since all CCB results are acceptable (insignificant
relative to sample results).

All raw data were checked for transcription errors; no errors were found.

Preparation Blanks: Preparation blanks were analyzed at the required frequency (one per
digestion batch) for all methods, including graphite furnace analyses. Results are <IDL for
all mercury and graphite furnace preparation blanks. ICP preparation blank results that

exceeded the IDL are summarized in Table 3.
All raw data were checked for transcription errors; no errors were found.

For all ICP ICBs, CCBs, and preparation blanks with detected analytes, all associated sample
results are >5X the highest blank value. Therefore, no results required qualification,

D. Interference Check Sample

ICP interference check solutions were analyzed at the beginning and end of each analytical
run as required. All recoveries are within acceptance limits (80-120%). All data were checked
for transcription errors and all recoveries were confirmed by recalculation.



E. Laboratory Control Sample

Solid laboratory control samples (LCS) were analyzed at the required frequency for ICP and
graphite furnace (one per digestion batch). A total of four LCSs were analyzed. An LCS was
also analyzed for each mercury digestion batch, although not required by the CLP SOW. The
LCS is NBS 2704, Buffalo River Sediment. NBS certified values, and 95% confidence intervals
are listed in Table 4A. Results for the four LCSs, and % recoveries (%R) are also listed in

Table 4A.

Recoveries for most analytes are consistently low, relative to the NBS certified values. The
NBS sample certified values include pollutant and crustal metal contributions expressed as
total metal. The digestion procedure applied for this program is an acid digestion emploving
HNO,/H,0, recommended by USEPA, This procedure solubilizes leachable metal including
that which is bioavailable with potential for yielding toxic effects. Using the L.CSs as a
measure of laboratory accuracy for an evaluation of digestion efficiency is determined to be
inappropriate, and related sample results have not been qualified on a basis of comparison to
the NBS certified values. Laboratory (ARI) 95% confidence intervals for NBS 2704 using the
USEPA protocols are found in Table 4B. Measurement of accuracy is accomplished by analysis

of matrix spike samples.

Table 4B summarizes the results of previous analyses of NBS 2704 by Analytical Resources,
Inc. and the four analyses of the NBS material for this project. The coefficient of variation
(CV) for all analyses by ARI for each analyte is generally <10%. The coefficients of variation
for Sb, As, K, Se, Ag, Na, and Tl exceed 20%. However, three analyses of Sequim Bay sediment
(Stations 66, 67 and 68; see Section II K) yield CVs <20% for all analytes. All results for LCSs
analyzed as a part of thls project fall within the 95% conhdence interval (caiculated from
results for all ARI analyses of NBS 2704).

F. Duplicate Sample Analysis

A total of four laboratory duplicate analyses were performed, one per digestion batch.”Results
of duplicate analyses are within the appropriate acceptance limits for all analytes (for values
25X CQL, +35% RPD; for values <5X CQL, +CQL) (CQL = Contract Quantitation Level),

T

All data were checked for tran'scription errors and RPDs were confirmed by recalculation.

G. Matrix Spike Sample Analysis

Matrix spike samples were analyzed at the required frequency of >5%. A total of four matrix
spike samples were analyzed, one per digestion batch.

For results where sample concentration does not exceed 4X spike concentration, all recoveries
are within acceptance limits (75-125%) with the following exceptions: o
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Matrix Spike Recoveries (%R)
(Recoveries <75% or>125%)

Anailvte Station 3 Station 7 Station 28 Station 38
Antimony 28 40 61 26
Arsenic 72 .

Cadmium . 183 210 175 148

Lead 22 138

Manganese 134

Mercury 132

Selenium 68 28 30 58

Associated sample results (i.e., by digestion batch) have been qualified in accordance with the
Functional Guidelines as modified for the MSMP Project:

%R Result <COL, Result >COL,
>125 Not qualified E - estimated
30-74 Not qualified E - estimated
<30 R - unusable E - estimated

"H. Graphite Furnace QC Analysis

All samples were analyzed for antimony, arsenic, cadmium, lead, selenium, silver and thallium
by graphite furnace, with the exception of lead for Stations 33, 34, 35, and 58, which were
analyzed by ICP. In addition, Stations 51, 58 and 65 were analyzed for nickel by graphite

.furnace. All furrace analytes were quantitated by Method of Standard Additions (MSA) as

a modification of the CLP protocol, This affords greater precision at low concentrations.
Duplicate injections were performed on all MSA determinations, A CCB was analyzed between

each MSA analysis.

According to the CLP SOW, the correlation coefficient for MSA determinations must be >0.995
to meet acceptance criteria, Since the CQL for this project is considerably lower than the CLP
Contract-Required Quantitation Limit (CRQL), the acceptance criteria for the correlation
coefficient has been lowered to »0.990,

The majority of MSA determinations meet this criterion. Correlation coefficients for all lead
determinations are >0.995. Coefficients all for antimony, arsenic, nickel, selenium, silver and
thallium determinations are >0.990 with the following exceptions:

Station 18 Thallium r=0.963
Station 39 Silver r=0.989

Results for both of these determinations are <CQL, and therefore have not been qualified.

The coefficients for several determinations for cadmium are <0.990. These include the
following stations:

Station 5 Station 37 Station 54
Station §7 Station 39 Station 55
Station 19 Station 48 Station 56
Station 24 Station 51 Station 68
Station 33



Cadmium results for all these stations are >CQL (with the exception of Station 17), and have
therefore been qualified "E" (estimated).

1. ICP Serial Dilution

ICP serial dilution analysis is required at a frequency of >5%. Only one serial dilution
analysis was performed, and therefore the frequency requirement is deficient by 3 samples.
The percent dif ference (%D) between the diluted sample and the undiluted sample is within
acceptance limits (<10%) for all analytes. Acceptance limits are applied only to analytes with
an original sample concentration »50X IDL.

ICP sample results have not been qualified due to the deficiency in frequency since results for
the one serially diluted sample are acceptable for all analytes, and since all results for QC
standards analyzed by ICP (interference check samples, ICVs, CCVs) showed no problems or

deficiencies.
J. Sample Result Verification

Sample quantitation was verified for all analytes by recalculation on approximately 20% of
the samples. No significant errors were detected. Results for all ICP parameters are within
the linear range of the instrument. Results for all non-ICP parameters are within the
calibrated range of the instrument, with the exception of the graphite furnace determination
for cadmium on Station 30. The concentration of the sample exceeds the concentration of the
highest addition (2.18 ug/l vs. 1.5 ug/l) This result has therefore been qualified "E"

(estimated).

Results for all samples analyzed f'or lead by ICP (Stations 33, 34, 35, and 58) are >5X ICP IDL
(>125 ug/l1) as required, with the exception of Station 58 (Pb = 65.7 ug/l). Station 58 was not
analyzed for lead by GFAA, and therefore the ICP result has been qualified "E" (estimated).
No significant anomalies were noted in the raw data. All raw data are complete and legible.

K. Other Performance Data

Eield-Generated QOC Samples: Two types of field-generated QC samples were collected at 5 -

different stations. Station duplicates were generated by splitting composited sediment from
the original grab sample; one assigned to the station number, the other assigned a surrogate
station number. Site replicates were generated by collecting two additional grab samples at
the site. Site replicates were assigned separate surrogate station numbers.

Results for all replicates, including the laboratory duplicate, are summarized in Table 5A.
Summary statistics for these samples are presented in Table 5B, The coefficient of variation
(CV) representing monitoring variability within a station was determined using all sampies,
including the laboratory duplicate. Relative percent differences (RPD) were determined
relative to the original sample and the laboratory duplicate, and the original sample and the
blind field-generated splits. The CVs and RPDs are generally low. For all stations, the mean
CY for all metals is similar to the mean RPDs for all metals.

Seguim Bay Comparison Samples: Homogenized archived sediment samples from Sequim Bay

were submitted for analysis as Stations 66, 67, and 68, Summary statistics for these sampies
are presented in Table 4B. With the exception of cadmium (CV=17.7%), coefficients of
variation are <10% for all analytes.

Al
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L. Quarterly Submissions
Quarterly submissions found in the data package include:

Form X Instrument Detection Limits (Quarterly)
Form XI  ICP Interelement Correction Factors (Annual)
Form XII ICP Linear Ranges (Quarterly)

= M., Overall Case Assessment

The level of effort exhibited by the laboratory for this sample group is better than average
considering the matrix type and that the quantitation levels achieved are significantly lower
than CLP SOW requirements, All deliverables required by the project are present and the data
package is complete. The general quality of the data is good. A significant number of samples
for several analytes required qualification as a result matrix spike recoveries, as summarized
in Section III A and B. Overall, the data is considered to be usable for the intended purposes.

= , II1. Summary of Qualified Data

A. The following results have been qualified "E" (estimated) because matrix spike recovery
acceptance criteria were not met, as discussed in Section II G:

- Antimony Station 24
Stations 33, 34
Station 42
Station 44
Stations 63, 64

- Arsenic Stations 7 - 17

L

- Cadmium Stations 1 - 8

' Station 12
Station 14
Stations 18, 19
Stations 21, 22
Station 24
Station 26
Stations 29, 30
Stations 33 - 35
Stations 37 - 41
Stations 45 - 49
Stations 51 - 57
Stations 60 - 68

gl

- Lead Stations 1 - 27
Station 29
Stations 51 - 56
Stations 66 -68

- Manganese Stations 7 - 17

- Mercury Station 30
Stations 33 - 35



B.

c.

'T‘l;c following results have been qualified "R" (unusable) because matrix
spike recovery acceptance criteria were not met, as discussed in Section
11 G:

- Antimony Stations 1 - 6

Stations 18 - 23
Stations 25 - 27
Station 29

Stations 38 - 4]
Station 43

Stations 45 - 56
Stations 60 - 62
Stations 65 - 68

- Selenium Stations 7 - 17

The following results have been qualified "E" (estimated) because the

correlation coefficients for MSA determinations were <0.990, as discussed in
Section II H:

- Cadmium Station 5
Station 19
Station 24
Station 33
Station 37
Station 39
Station 48
Station 51
Stations 54 - 56
Station 68

The following result has been qualified "E" (estimated) because the
concentration of the sample exceeded the concentration of the highest
addition, as discussed in Section II J:

- Cadmium Station 30

The following result has been qualified "E" (estimated) because
quantitation by ICP did not satisfy the >5X ICP IDL requirement, as
discussed in Section IT I:

- Lead Station 58




Project: WDOE MSMP
Site: Puget Sound
Lab: ARI Table 1
Page 1 of & Inorganic Analyses Results
(mg/kg, dry weight)

CAS No. Analyte Station 1 Station 2 Station 3 Station 4 Station 5 Station & Station 7 Station 8 Station 9

Result Q Result Q Resuit Q Result @ Result Q Result 0 Result Q Result Q Result Q
7429-90-5  Aluminum 17200 14100 11200 19800 17500 6610 10800 15700 7690
7440-36-C  Antimony R R R R R R 0.3 u 0.40 U 0.22 4
7740-38-2 Arsemic 6.7 4.2 6.4 6.1 6.2 3.1 3.4¢ 5.3E 1.1 E
7740-39-3  Barium 45.8 41.6 31.4 52.1 46.2 15.6 19.1 35.9 13.9
7740-41-7  Beryllium 0.47 U 0.29 0.32u 0.53 u 0.410u 0.23 u 0.23 U 0.40 U 0.22u
7740-43-9  Cadmium 0.23 E 0.25 E C.20 E 0.16 E 0.15 E 0.10 E 0.070 E 0.48 E 0.041 U
7740-70-2 calcium 5700 6330 22300 6380 6290 14300 5270 4370 3830
77640-47-3  Chromium 35.5 27.1 21.0 47.8 40.1 16.9 19.5 29.5 24.5
7740-48-4  Cobalt 7.0 6.9 5.6 9.5 8.4 4,2 7.3 6.7 5.7
7740-50-8  Copper 23.9 14.7 14.8 32.2 2T.4 6.7 9.4 27.5 7.3
7439-89-6  lron 26800 22600 19400 31200 29000 11700 20800 24600 13000
7439-92-1  Lead 10.3 E 6.BE 8.4 E 15.TE 20.1 E 2.TE 4.TE 19.1 € 2.6 E
7439-95-4 'Magnesium 11000 8800 7180 14100 11900 6180 8000 9260 B180O
7439-96-5 Manganese 232 235 257 296 273 150 307 E 204 E 216 E
7439-97-6  Mercury 0.13 b 0.077 u 0.071 u bj{@*‘ 0.14 0,062 U 0.063 u 0.26 0.060 U
7440-02-0  Mickel 3.7 27.6 16.9 45 .4 34.8 23.8 28.6 22.9 41.2
7440-09-7  Potassium 3340 2280 2090 3990 3490 895 1010 2500 895
7782-49-2  Setenium 25U 1.50 16U 2.2U 2.4 U 1.2 0 "R R R
7440-22-4  Silver 0.12 0.061 U 0.12 0.17 0.13 0.047 U 0.046 U 0.13 0.041 U
7740-23-5 Sodium 184600 9370 10900 25500 21300 4660 3430 14700 3360
7740-28-0 Thallium 0.49 U 0.1 v 8.31 U 0.44 U 0.48 U 0.24 0.23 u 0.4t U 0.21u
7740-62-2 'vanadium 47.5 39.7 n.7 53.6 52.4 23.5 39.6 47.3 28.1
7740-66-6  Zinc 74.9 58.0 53.2 a7.8 78.9 28.2 38.2 88.0 24.5

L | (N1 s

Data Qualifiers:

U: The material was analyzed for but not detected above the associated
level, which is the sample quantitation Llimit.

E: The associated value is an estimated quantity because certain quality control
criteria were not met.

R: The associated value is unusable. The analyte may or may not be nt,

A S Mertury ReanadyseS .

Date: July 24, 1989
Reviewer: T.D. Bowden
Matrix: Sediment
Sample Mos.: Stations 1 - 63
Station 10 Station 11 Station 12
Result Q@ Result @ Resutt a
12900 9380 16700
0.22 u 0.32u 0.32 U
3.8E 3.TE 6.1E
25.3 19.4 41.8
0.22 U 0.32 y 0.42
0.060 v 0.063 U 0.1 E
4310 6580 ‘5490
28.1 21.6 34.8
6.7 4.4 7.6
13.7 9.9 28.9
19900 14200 27500
7.1 E 2.8 E 18.0 E
8270 5900 10800
189 E 149 E 256 E
0.063 U ¥ o2u
26.8 17.8 3.7
1740 1820 3170
R R R
0.0460 U 0.063 U 0.12
8140 8300 18800
030U 0.32 U 0.38 U
38.4 2B.5 48.5
46.3 34.0 74.9



Data Qualifiers: -

tU: The material was analyzed for but not detected above the mssociated

level, which is the sample quantitation limit.
E: The associated value is an estimated quantity because certain quality control

criteria were not met.

R: The associated value is unsable., The analyte may or may not be present.
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Project: WDOE MSMP Date: July 24, 1989
Site: Puget Sound Tablte 1 Reviewer: T.0. Bowden
Lab: ARl Inorganic Analyses Results Matrix: Sediment
Page 2 of 6 {mg/kg, dry weight) Sample Nos.: Stations 1 68
CAS No. Analyte Station 13 S$tation 14 Station 15 Station 16 Station 17 Station 18 Station 19 Station 20 Station 21 Station 22 Station 23 Station 24
Result Q Result & Result Q Result @ Result Q Result @ Result O Result 0 Result @ Resutt Q@ Result @ Result o
7429-90-5  Aluminum 6620 10600 6960 13300 31000 15400 19100 18700 13500 5690 7220 22800
7440-36-0  Antimony 0.24u 0.25 it 0.26 U 0.20u 0.41 0 R R R R R R 0.52
7740-38-2  Arsenic 2.9E 34E 1.9€E 5.2 E 6.0 E 6.9 8.3 8.2 7.0 2.1 3.7 7.1
7740-39-3  Barium 1.2 23.8 10.9 10.6 19.6 35.1 48.9 47.5 . 31.5 12.1 15.7 59.6
7740-41-7  Beryllium 0.26 u 0.25 v 0.26 U 0.20 U 0.41 U 0.3 u 0.56 U 0.34 u 0,25 U 0.25 U 0.23 u, 0.52u
7740-43-9  cadmium 0.044 U 0.097 E 0.051 v 0.048 L 0.18 u 0.37 E 042 E 0.068 1 0.40 E 0.070 E 0.048 U 0.23 €
T740-70-2  calcium 2840 4460 3240 6450 13500 5110 5420 5180 3670 2700 3230 7030
7740-47-3. Chromium 16.0 26.8 16.3 41.4 52.6 62.6 58.9 104 33.5 14.1 20.0 48.0
T740-48-4  Cobalt 3.6 7.9 38 8.7 19.9 9.2 16.0 16.6 8.5 3.2 5.2 10.9
7740-50-8  Copper 6.3 12.5 6.9 19.6 102 29.6 37.2 37.9 33.3 4.4 5.9 38.2
7439-89-6  1ron 13100 19200 11000 24900 48900 24400 31400 33000 19500 7610 12100 32400
7439-92-1  Lead 35E 7.0E 2.2 E 31 E 7.4 E 6.6 E 20.6 E 8.7E 10.4 € 3.2E 5.9E 19.1E
7439-95-4  Magnesium 4730 7290 4420 7340 17600 12200 14700 18800 8700 3440 5470 13300
7439-96-5 Manganese 148 € 229 € 163 E 26T E 574 E 272 598 521 244 109 384 428
7439-97-6  Mercury 0.064 U 0.056 u 0.051 0.061 U 0.10u 0.084 U 0.1%4 v 0.088 0.073 U 0.057 u 0.050 U 0.13
7440-02-0  Nickel 17.9 31.0 15.4 24.6 49.6 50.2 58.2 113 33.2 121 27:1 40.7
T440-09-7 Potassium 1310 1600 924 1410 3040 2420 3730 2010 1540 867 1060 4080
7782-49-2 Selenium R R R R R 1.4 U 2.80v 1.7 0 1.5u 1.3 u 1.2y 2.1u
T440-22-4  Silver 0.044 U 0.072 0.051 u 0.048 U 0.14 0.14 0.23 0.089 D.16 ¢.050 U G.048 U 0.37
7740-23-5  Sodium 3850 6230 4650 4190 21100 12500 25200 9120 7770 3950 3600 22500
7740-28-0  Thallium 0.22 u 0.29 u 0.25u 0.24 v 0.45 U 0.28 U 0.56 U 0.34 U 030U 0.25 U 0.24 © 0.42u
7740-62-2  Vanadium 21.1 34.5 20.9 56.0 125 50.0 61.3 56.8 39.3 14.6 24.0 61.2
T740-66-6 Zinc 24.5 41.2 24.5 37.7 9.7 61.7 88.6 74.5 57.5 18.8 264 99.2



Project:

WDOE MSMP

Site: Puget Sound

Lab: AR!

Page 3 of &

CAS No.

7429-90-5
7440-36-0
7740-38-2
7740-39-3

T740-41-7
77640-43-9

7740-70-2
T140-47-3
T740-48-4
7740-50-8
7439-89-6
7439-92-1
7439-95-4
T439-96-5
7439-97-6
7440-02-0
T440-09-7
7782-49-2
T440-22-4
7740-23-5
7740-28-0
7740-62-2

7740-66-6

Analyte Station 25 Station 26 Station 27 station 28 Station 29 Station 30 Station 31
Q@ Result

Data Qualifierss
The material was analyzed for but not detected above the assoctated

level, which 15 the sample guantitation limit.

The associated value is an estimated quantity because certain quality control

criteria were not met.
The associated value is unusable.

sl b AR s

[ (AN

Result Q Result

Aluminum 6700
Antimony R
Arsenic 2.5
Barium 17.2
Beryllium 0.24 0
Cadmium 0.038 y 0.044 U
Calcium 2970
Chromium 15.8
Cobalt 3.8
Copper 4.8
Iron 9700
Lead 6.9 E
Magnes jum 3890
Manganese 187
Mercury 0.065 U 0.047 U
Nickel 12.8
Potassium 1060
Selenium 1.1U
Silver 0.038 u 0.044 U
Sodium 3400 6510 2700
Thallium 0.9y 0.19 u 0.22 u
Vanadium 13.2 28.7 20,2

15.3 39.8 23.6

The analyte may or may not be present,

Inorganic Analyses Results
(mg/kg, dry weight)

Q Result

10100

11.8
3770
280

0.064 U

13.9
1200
1.1u
0.10
3890
.21 v
20.6
24.2

Station 32 Station 33
Q@ Result @

9910
0.26 E
5.9

44.8
06.26 U
0.99 E
4170
27.5
3.4
35.7

14500

38.1
5830
257
0.1t E
27.2
1310
130
0.t9
6160
0.27 U
29.6
63.8

Date: July 24, 1989
Reviewer: T.D. Bowden
Matrix: Sediment

Sample Nos.: Stations 1 68

Station 34 Station 35 Station 36
Result’ @ Result Q Result @

20600 18600 6790
1.2 0.40 U 0.17 u
1.5 9.4 1.5
53.9 42.3 14.0
0.52 v 0.40 U 0.17 U
1.2 € 1.2 F 0.037 U
7190 9600 3100
59.8 46.1 20.4
8.7 7.8 4.0
129 66.0 5.8
29100 24500 9410
94.4 68.3 4.7
11300 10600 5430
298 263 217
0.86 E 8.51 E 0.049 U
§1.7 40.1 24.3
3580 3370 835
1.9 2.3u 0.92 u
1.9 1.1 0.037 U
21200 22600 4090
0.38 U 0.46 0.18 U
56.5 5%.4 19.9
173 128 24.0



Project: WDOE MSHP

Date: July 24, 1989

Site: Puget Sound Tabie 1 Reviewer: T.D. Bowden
Lab: ARI Inorganic Analyses Results Matrix: Sediment
Page 4 of & {mg/kg, dry weight) Sample Nos.: Stations 1 48
CAS No. Analyte Statton 37 Station 38 Station 39 Station 40 Statfon 41 Station 42 Station 43 Station 44 Station 45 Station 46 Station 47 Station 48

Result @ Result Q Result Q Result @ Result Q Result O Result Q@ Result @ Result Q Result O Result Q Result 0
7429-90-5  Aluminum 6550 22600 4890 6380 10400 7620 4380 7990 11000 7800 8160 21600
7440-36-C  Antimony 0.9 U R R R R {3 E R 0.41 £ R R R R
7740-38-2  Arsenic 2.9 10.9 1.7 3.9 4.6 9.9 1.9 3.5 5.3 2.5 3.0 6.8
7740-39-3  Barium 10.2 57.9 8.8 15.3 23.9 14.6 8.0 15.0 20.6 13.1 13.0 36.1
7740-41-7 Beryllium 0.19 v 0.66 U 0.23 vy 0.20 u 0.26 U 0,22 u 0.20 u 0.26 v 0.35u 0.28 U 0.21 u. 0.47 U
7740-43-9 Cadmium 0.083 E 0.22 E 0.060 E. D.12 E 0.087 E 0.037 t 0.041 0 0,046 U 0.38 E 0.13 E 0.10 E 1.2 E
7740-70-2 calcium 3210 6730 2240 3530 5260 3240 2370 3560 4550 3810 3810 8830
7740-47-3  Chromium 19.5 45.6 10.8 10.8 12.5 211 1.1 16.3 18.0 13.5 24.0 38.1
7740-48-4 Cobalt 5.7 12.2 2.3 4.0 4.7 8.1 2.5 5.9 6.2 4.6 6.1 10.1
7740-50-8  Copper 6.2 50.2 i3 25.2 26.7 14.0 4.0 13.5 25.5 12.7 3.8 45.1
7439-89-6 Iron 11400 32600 6910 9420 13700 15100 6460 11400 13900 9800 17700 26500
7439-92-1  Lead 7.0 50.5 5.0 21.7 13.7 23.8 3.6 10.6 13.8 6.8 6.0 29.5
7439-95-4  Magnesium 4600 13200 2710 2950 4250 5270 2690 4070 5050 33460 5830 10500
7439-96-5 Manganese 278 713 128 105 118 1050 188 51 437 37 486 425
7439-97-6 Mercury 0.05% U 0.24 0,043 1 0.095 0.0%5 4 0.047 U 0.059 u 0.068 U 0.085 U 0.059 u 0.065 U 0.14 U
7440-02-0  Nickel 16.8 40.1 8.6 7.9 2.8 26.6 9.6 15.7 15.4 1.0 25.4 35.0
7440-09-7  Potassium 1270 4410 906 744 1210 1160 712 1130 1530 1180 1850 3880
7782-49-2  Selemum 1.1u 3.2u 0.85 U 1.1u .34 0.92 u 1.0V 1.1U i.6u 1.3u 0.91u 1.2u
T440-22-4  Silver 0.043 0.55 0.034 u 0.15 0.21 0.037 v 0.041 4 0.075 0.17 0,062 0.038 0.37
T740-23-5 Sodium 3630 29100 3180 4960 7780 3790 3610 6050 11400 6360 5300 26200
7740-28-0 Thallium 0.21u C.66 U 017 U 0.22v 0.26 U 0.18 U 0.21u .23 v 032 v 0.26 U g.18u 0.65 t
7740-62-2 Vanadium 21.6 65.3 14.9 29.7 37.7 29.4 13.9 27.0 34.5 26.9 .z £0.0
T740-66-6 Zinc 25.7 110 16.6 33.6 33.1 46.8 14.7 34.4 46.4 28.4 33.0 94.9

Data Qualifiers:

U: The material was analyzed for but not detected above the sssociated
level, which is the sample quantitation limit.

E: The associated value is an estimated quantity because certain quality controi

criteria were not met,

R: The associated value 1s unusable. The analyte may or may not be present.

R
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Project: WDOE MSMP Date: July 24, 1989

Site: Puget Sound Table % Reviewer: T.D. Bowden
Lab: ARl Inorganic Analyses Results Matrix: Sediment
Page 5 of & " {mg/kg, dry weight) Sample Nos.: Stations 1 &8

CAS No. Analyte Station 49 Station 50 Station 51 Station 52 Station 53 Station 54 Station 55 Station 56 Station 57 Station 58 Station 59 Station 60
Result @ Result Q Result @ Result Q Result @ Result Q@ Result @ Result @ Result @ Result Q Result Q Result @

7429-90-5  Aluminum 25600 9230 16600 16400 18100 10300 9620 10300 6140 6560 6120 21200
7440-36-0  Antimony R R R R R R R R 0.19 v 0.19 u 0.22 v R
7740-38-2  Arsenic 8.2 2.1 6.6 6.5 6.2 2.9 3.4 4.3 4.2 5.6 4.9 1.1
7740-39-3  Barium 29.2 12.4 44.3 2r.2 13.1 14.3 13.0 54.3
7740-41-7  Beryllium 0.49 U 0.25 v 0.41 U 0.22 v .19 U 0.19 v 0.22 U, 0.57 v
7740-43-9  Cadmium 1.8 E 0.041 v 0.16 E 0.13 E 0.050 E 0.043 U 0.044 U 0.26 E
7740-70-2 Calcium 6840 6140 5850 5980- 3190 3270 3150 6500
7740-47-3  Chromium 39.0 21.7 37.2 25.3 4.4 14.9 13.4 43.5
7740-48-4  Cobalt B.6 7.1 .7 7.4 4.1 4.1 41 12.1
7740-50-8  Copper 53.5 9.9 25.3 1.7 6.3 7.9 6.4 48.2
7439-89-6 1Iron 28000 15200 27300 18500 9760 10200 9940 10900
7439-92-1  Lead 26.2 3.2 13.4 E 5.7TE 12.2 16.3 E 10.3 41.0
7439-95-4  Magnesium 10200 3330 11400 7930 3640 3740 3590 12600
7439-96-5 Manganese 240 468 256 mn er2 303 297 678
7439-97-6  Mercury 0.19 0.051 U .12 u 0.063 v 0.056 v 0.058 U 0.058 U 0.24
T440-02-0 MNickel 30.0 23.4 24.3 29.9 13.4 10.7 12.1 35.8
7440-09-7  Potassium 3720 823 3220 1630 1110 1170 1140 4600
7782-49-2  Selenium 3.2 1.0U 2.6U 1.30u 1.2 1.1u 1.1 u 35U
7440-22-4  Silver 0.56 0.041 v 0.11u 0.12 0.13 0.077 0.066 0.066 0.10 0.18 0.08% 0.53
7740-23-5  Sodium 24100 3490 22000 22400 20800 6590 5960 6070 3710 4070 3920 29000
7740-28-0  Thallium 0.63 U 0.20 U 0.53 v 0.43 U 0.40 U 0.29 u 0.20 U 0.26 U 0.24 v 0.21 U 0.22 U 0.69 U
7740-62-2  Vanadium N7 37.3 48.6 48.9 54.3 30.9 2%.9 30.6 20.0 20.9 19.6 . 60.5
7740-66-&  Zinc 87.9 na 73.6 73.6 82.5 44.3 39.6 .4 23.6 26.4 24.9 103

Data Qualifiers:
U: The material was analyzed for but not detected above the associated
level, which 1s the sample quantitation Limit.

E: The associated value 1s an estimated quantity because certain quality control
criteria were not met.

R: The associated value is unusable. The analyte may or may not be present.

7+ S Wlemury Roqurly Ste
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Project: WDOE MSMP
Site: Puget Sound
Lab: ARI

Page 6 of &

CAS No. Analyte

7429-90-5  Aluminum
7440-36-0  Antimony
7740-38-2  Arsenic
7740-39-3  Barium
7740-41-7  Beryliium
7740-43-9  Cadmium
7740-70-2  cCalcium
7740-47-3  Chromyum
7740-48-4 Cobalt
7740-50-8 Copper
7439-89-6 Iron
7439-92-1  Lead
7439-95-4 Magnesium
7439-96-5 Manganese
7439-97-6 Mercury
7440-02-0  WNickel
7440-09-7 Potassium
7782-49-2 Selenium
7440-22-4  Silver
7740-23-5  Sodium
7740-28-0  Thallium
7740-62-2 Vanadium
T740-66-6 Zinc

@ Result @ Result @ Result Q Result @ Result @ Result @
20300 7920 7640 8210 10300 10900 10100
R 0.22 E 0.35 E R R R R
10.7 4.6 3.7 4.0 3.5 3.9 3.5
56.3 14.6 13.4 14.9 20.9 22.7 20.3
0.54 u ¢G.22 v 0.20 U 0.22 U 0.26 u 0.26 U 0.29 U
0.33E 0.081 E 0.064 E 0.067 E 0.46 E 0.69 E 0.69 E
6160 3450 3520 3480 4040 4250 4270
1.1 17.4 15.7 16.9 23.7 25.9 23.4
1.7 6.0 6.0 6.5 4.7 5.1 4.8
45.7 12.4 12.3 14.3 13.3 15.2 13.7
29700 11600 11000 11900 15500 16800 15600
39.2 10.8 10.5 1.8 5.0k 55E 6.0 E
12100 4120 3950 4170 6920 7110 6760
665 459 483 605 157 160 155
0.21 0.049 U 0.050 U 0.075 v 0.059 U 0.050 4 0.052 U
34.8 16.3 15.9 i1.8 24.5 25.2 24.3
4350 1210 1170 1370 1610 1780 1570
2.3u 1.4 U 1.3y 1.4 U t3vu 1.2U 1.4 U
0.50 0.083 0.074 0.084 0.074 0.067 0.082
28900 5790 5580 6660 7550 7900 7450
0.47 u 0.28 U 0.26 U 0.28 U 0.27 U G.28 0.31
- 57.7 27.2 26.7 28.2 3.2 34.0 3.2
97.6 34.7 33.5 37.0 39.3 43.7 9.9

Table 1

Inorganic Analyses Results
{ma/kg, dry weight)

Station 61 Station 62 Station 63 Station 64 Station 65 Station 66 Station 67 Station 68

Result Q Result

8.9
51.1
0.52 u
0.15 E
6090
41.8
1.8
46.4

29800
35.5
12100

679
.19
34.9
4270

2.6 U
0.45

26900
0.52 U
59.9

102

Data Qualifiers:

U: The material was analyzed for but not detected above the associated

level, which is the sample quantitation limit.

E: The associated value is an estimated
criteria were not met.
R: The associated value is unusable.

quantity because certain quality control

The analyte may or may not be present.

k! (i)

'

RS-

Date: July 24, 1989
Reviewer: T.D. Bowden
Matrix: Sediment

Sample Mos.:

Stations 1 - 68



Project: WDOE MSMP Date: July 24, 1989
Site: Puget Sound . Reviewer: T.D. Bowden
Lab: ARI Sample Nos.: Station 1-68

_ Table 1A
} Quantitation Limits
a (mg/kg, dry weight)

Quantitation Limit

Analyte Method Average#* Lowest*#*
Aluminum P 5.6
Antimony F 0.2 0.17
Arsenic F 0.28
. Barium P 0.28
L Beryllium P 0.32 0.17
= Cadmium F 0.052 0.037
Calcium P 2.8
Chromium P 1.4
Cobalt P 0.84
Copper P 0.56
Iron P 1.4
Lead ) F 0.28
Magnesium P 6.4
Manganese P 0.28
Mercury cv 0.069 0.043
Nickel P 2.8 :
Potassium P 224
o Selenium F 1.62 0.85
o Silver F 0.053 0.034
Sodium P 2.8
Thallium F 0.32 0.17
Vanadium P 0.56
Zinc P 1.1
Method: P = ICP
F = Graphite Furnace AA

CV = Cold Vapor AA

** For analytes with only positive hits the average QL has been
estimated by calculation using the IDL, an average sample weight,
and an average %solids '

* Lowest non-détect guantitated



Project: WDQE MSMP Date: July 24, 1989
Site: Puget Sound Reviewer: T.D. Bowden
Lab: ARI Matrix: Sediment
Sample Nos.: Stations 1-48
Table 2
Sample Holding Times

Sample Date Date Lab Date Analyese Completed Holding Time (days)

Number Collected Received ice AA Hy 1ce AA Hg

Station 1 3/29/88 3/30/89 4/07/89 5/04/89 4705/89 9 36 7

Station 2 3/29/88 3/30/8% 4707/89 S/05/89 4/05/89 9 37 7

Station 3 3/29/88 3/30/89 4707789 5/08/89 4/05/89 9 40 7

Station 4 3/29/88 3/30/89 4707/8Y 5/80/89 4/05/89 9 40 7

Station 5 3/29/88 3/30/89 4708789 5/04789 4/05/89 10 35 7

Station &6 3/29/88 3/30/89 4/08/89 5,/08/89 4/05/89 10 40 7

Station 7 4/02/89 4/05/89 4/08/89 5/05/89 4712789 -] 33 10

Station 8 4/02/89 4/05/89 4/08/8B9 5/04/89 4/12/89 & 32 10

Station 9 4/02/89 4/05/89 4/08/89 5/04/89 4/12/89 6 32 10

Station 10 &4/02/89 4/05/89 4/08/89 5/04/89 4/12/89 6 32 10

Station 11 4/02/89 4705789 4/08/89 5/08/89 4/12/89 & 36 10

Station 12 4/03/89 4/05/89 &4/09/789 5/08/89 4/12/89 & 35 9

Station 13 4/03/89 4/05/89 4/09/89 5/08/89 4/12/8%9 6 35 9

Station 14 4/03/89 ~ 4/05/89 4/09/89 5/08/89 4/12/89 6 35 9

Station 15 4/03/89 /05789 4/09/89 5/05/89 4/12/89 -] 32 g

Station 16 4/04/89 4/05/89 4709/89 5/08/87 4/12/89 5 34 8

Station 17 4/04/89 4/05/8% 4709/89 5/05/89% 4/12/89 5 31 8

Station 18 3/28/89 3/30/89 4/08/8% 5708/89 4/05/89 1 41 8

Station 19 3/28/89 3/30/8%9 4/08/89 5/08/89 4/05/89 11 41 8 .
Station 20 3/28/89 3/30/89 4/08/89 5/08/89 4/05/89 1 41 8 :
Station 21 3/28/89 3/30/89 4/08/89 5/04/89 4705789 1 37 8 5
Station 22 3/24/89 3/27/89 4707789 5704/89 4/05/89 14 41 12

Station 23 3/24/89 3/27/89 4/07/89 5/06/89 4/05/89 14 43 12

Station 24 3/24/89% 3727789 4/07/89 5/06/8% 4/05/89 14 43 12

Station 25 3/24/8% 3727789 4/07/89 5/04/89 4/05/89 14 41 12

Station 26 3/24/89 3727789 4/07/89 5/06/89 4/05/89 14 43 12

Station 27 3/24/89 3727789 4/07/89 5/04/8% 4705/89 14 &1 12

Station 28 3/23/89 3/24/89 4/07/89 5/04/89 4/05/89 14 42 13

Station 29 3/24/89 3727789 4/07/89 5/06/89 4705789 14 43 12

Station 30 3722/89 3/24/89 4/07/89 5/04/8%9 4/11/89 16 43 20

Station 31 3/22/B9 3724789 4/07/89 5/04/89 4711789 16 43 20

Station 32 3/23/89 3726789 4/07/89 5704789 4711789 15 42 19

Station 33 3/22/89 3724789 4/07/89 5706/89 4711789 16 45 20

Station 34 3,23/89 3724789 4707/89 5/02/89 4/11/89 15 40 19

Station 35 3/23/89 3/24/89 4/07/89 5/02/89 4/11/89 15 40 19

Station 36 3/22/89 3/24/8% 4/07/89 5704789 4&/11/89 14 43 20

Station 37 3/22/89 3724/89 4/07/89 5/08/89 4/11/89 14 47 20

Station 38 3/21/89 3/22/89 4/05/89 5/704/89 4/11/89 15 44 21

Station 39 3/21/89% 3/22/89 4705789 5/05/89 4/11/89 15 43 21

Station 40 3/21/89 3722/89 4/05/89 5/04/89 4/11/89 15 44 21

Station 41 3/21/89 3722789 4/05/89 5704/89 4/11/89 15 &4 21

Station 42 3/21/89 3722789 4/05/89 5/04/89 &4/11/89 15 44 21

Station 43 3/20/89 3722789 4705789 5/05/89 4711789 6 1] .2e

Station 44 3/20/8% 3722/8%9 4/05/89 5/704/89 4711789 16 45 22

Station 45 3/20/89 3s22/89 4/05/89 5/04/89 4/11/89 16 45 22

Station 46 3/20/8%9 3722789 4/05/89 5/04/89 4/11/89 16 45 22

Station 47 3/20/89 3/22/89 4/05/89 5/05/89 4/11/8% 16 46 22

Station 48 3/19/89 3722/89 4/05/89 5/04/89 4/11/89 17 46 23

Station 49 3/19/89 3722789 4705/89 5/04/89 &4/11/89 17 46 23

Station SO 3/19/89 3722789 4705/89 5/04/89 4/11/89 17 46 23

Station 51 3/29/89 3/30/89 4708/89 5/11/89 4/05/89 10 43 7

Station 52 3/29/89 3730789 4/08/8% 5711789 4/05/89 10 43 ?

Station 33 3/29/89 3/30/89 4/08/89 5/05/89 4/05/89 10 37 7 :
Station 34 3/24/89 3/27/89 4/07/89 5/06/89 4/05/89 4 43 12 . %
Station 55 3/24/89 3/27/89 4/07/89 5/06/8% 4/05/89 14 43 12 : ;
Station 56 3/24/89 3/27/89 4707789 5/06/59 4/05/89 14 43 12 7
Station 57 3/23/89 3/24/89 4/07/89 5/04/B9 4711789 15 42 19 g
Station 58 3/23/89 3724/8%9 4707/89 5710789 4/11/89 15 48 19

Station 59 3/23/8% 3724789 4707/8% 5/04/89 4/11/89 15 42 19

Station 60 3/21/89 3722789 4705/89 5/04/89 4/11/89 15 44 21

Station 61 3/21/89 3722/89 4/05/89 5/04/8% 4711789 15 44 21 : :
Station 62 3/21/89 3722/89 4/05/89 5/05/89 4/11/89 15 45 21 L
Station 63 3/20/89 3722789 4/05/89 5,04/89 4/11/89 ié 45 a2 :
Station 64 3720789 3722/89 4705/89 5/04/89 4/11/89 16 45 22 |
Station 65 3/20/89 3/22/89 4/05/89 5/10/89 4/11/89 16 51 22

Station &6 3/2B/89 3730789 4708/89 5/05/89 4705789 1 38 8

Station &7 3/28/89 3730/89 4/708/89 5/05/89 4/05/89 11 38 8

Station 68 3/28/89 3/30/89 4/08/89 5/08/8% 4/05/89 1 41 -3



Project: WDOE MSMP ‘ Date: July 24, 1989

Site: Puget Sound Reviewer: T.D. Bowden
Lab: ARI Matrix: Sediment
Sample Nos.: Stations 1-68
- Table 3

ICP Blank Results
(Blanks with values >IDL)
(values in ug/1)

Analyte IDL ICB CCBl1 CCB2 CCB3 CCB4 Prep blank#*

e —————— PP e R R e 2R bbbkl T ]

Al 20 5
- Ca 10 _ 7
E Fe 5 8.6 1.7
Mg 10 2
Mn 1 -1
B Na 10 12

Ca 10 14.7 7
Fe 5 l.6
Mg 10 11.6

Na 10 5
v 2 3.2 2.3 -2

Zn 4 1.9

Ca 10 32.1 30.4 _ :
Na 10 : 11
v 2 =2.5

_ Run 4/09/89

AT

Ca 10 11
Fe 5 1.9
Na 10 9
v 2 -2.1

*# values in mg/kg




Project: WDOE MSMP
Site: Puget Sound

Lab: ARI
NBS 2405 Buffalo River Sediment

(mg/kg, dry weight) ‘
Anatyte True Value 95% Confidence Interval
Aluminum 61100 59500 62700
Antimony 3.79 3,64 3.9
Arsenic 23.4 22.6 26.2
Barium 414 402 426
Beryllium NA
Cadmium 3.45 3.23 1.67
Calcium 26000 25700 26300
Chromium 135 130 140
Cobalt 14 13.4 14.6
Copper 98.56 " 93.6 103.6
Iron 41100 40100 42100
Lead 161 144 178
Magnesium 12000 11800 12200
Manganese 555 536 574
Mercury 1.464 1.37 1.51
Nickel 44,1 &1.1 47.1
Potassium 20000 19600 20400
Selenium NA
Sitver NA
Sodium 5470 5330 546190
Thaltium 1.2 1.0 1.4
Vanadium 9= 12l 99
2inc 433 426 450

NA: HNot available

Date: July 24, 1989
Reviewer: T.D. Bowden
Matrix: Sediment

Table 4A
LCS Summary

Leboratory Control Samples
(mg/kg, dry weight)

LCSS 2756Ref  LCSS 2772Ref  LCSS 2772Ref2 LOSS 2772Ref3
Result %R Result %R Result %R Result %R
13600 22.3 14200 23.2 12500 20.5 13700 22.4
0.6% 16,1 c.2e 7.7 0.5 15.8 0.47 12.4

17 72.6 17.4 T4.4 9.6 41.0 18.7 79.9

90.6 21.9 96.1 23.2 90.9 22.¢ - 91.7 22.1

3.5 101.4 3.5 101.4 3.6 104.3 3.5 10%1.4
23800 91.5 23900 91.9 23500 90.4 23200 89.2
85 63.0 87 64.4 83.1 61.6 83.4 61.8

11.8 3.3 1.5 8.1 11.9 85.0 11.2 80.0

90.1 N.6 95 96.3 3.5 94.8 92.9 94.2
34300 83.5 34000 B82.7 33200 &80.8 33700 g2.0
154 95.7 159 658.8 159 98.8 149 92.5

9280 77.3 9930 82.8 9620 80.2 9550 79.6

502 90.5 508 91.5 505 91.0 497 89.5
1,46 101.4 1.47 102.1 1.3 90.3 1.5 104.2
38 85.2 39 88.4 37 83,9 38 86.2

1970 9.9 1900 9.5 1510 7.6 1820 9.1

130 2.4 134 2.4 129 2.4 132 2.4
0.44 36.7 0.55 45.8 0.45 37.5 0.53 44.2
23.2 24.4 21,4 225 20,7 21.8 21.6 22.7

418 95.4 430 98.2 415 94.7 402 91.8

{[R{0
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Project: WDOE MSMP

Date: July 24, 1989
Site: Puget Sound Reviewer: T.D. Bowden

Lab: AR} Matrix: Sediment
Table 4B
Summary Statistics
Laboratory Control Samples
Sequim Bay Comparison Samples
{ma/kg, dry wetght)
Laboratory Control Samples Sequim Bay Comparison Samples
{Stations 66, &7, 68)
Analyte n Mean S0 CV (X) 95X Confidence Interval n Mean SD - cV (%)
Aluminum 8 12584 1316.757 10.5 10424 14743 3 10433 339.935 3.3
Ant imony [ 0.43 0.149 34.9 0.18 0.67
Arsenc 12 20.5 7.070 34.5 8.9 321 3 3.6 0.189 5.2
Barium 8 89.6 5.194 5.8 81.0 98.1 3 21.3 1.020 4.8
Beryllium 12 .53 0.109 19.0 0.40 0.75 3 0.26 »
Cadmium 12 3.4 0.180 5.2 3.1 3.7 3 0.61 0.108 17.7
Calcium 8 23188 1010.492 4.4 21530 24845 3 4187 104.030 2.5
Chromium 12 82.8 5.089 6.1 74.5 91.1 3 24.3 1.115 4.6
Cobalt 8 1.3 0.615 5.5 10.3 12.3 3 4.9 0.170 3.5
Copper 12 21.4 4.354 4.8 84.2 98.5 3 14.1 0.818 5.8
Iron 8 32538 1752.810 5.4 29663 35412 3 15967 590.668 3.7
Lead 16 154 10.866 7.1 136 172 3 5.5 0.408 7.4
Magnesium 8 9145 579.288 6.3 8195 10095 3 6930 143.062 2.1
Manganese 8 49 22.806 4.6 454 529 3 157 2.055 1.3
Mercury 12 1.4 0.084 5.9 1.29 1.56 3 0.05 *
Nickel 12 37.1 2.019 5.4 33.8 40.4 3 24.7 0.386 1.6
Potassium 8 1514 344146 22.7 950 2079 3 1653 91.043 5.5
Selenium 8 0.99 0.4565 471 0.23 1.75 3 1.3+
Silver 8 0.48 0.228 3.7 0.30 1.05 3 0.07 0.006 8.2
Sodium a 228 150.167 66.0 3 474 3 7633 192.931 2.5
Thallium 7 0.43 0.110 25.4 0.25 0.61 3 0.29 0.017 5.9
Vanadium 8 21.1 1.432 6.8 18.8 23.5 3 21 1.320 4.1
Zinc 16 399 22.344 5.6 363 436 3 41.0 1.948 4.8
L]

Mean of QLs for non-detects
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Project: WDOE MSMP Date: July 24, 1989
§Site; Puget Sound Reviewer: T,D. Bowden
Lab: ARl Matrix: Sediment
Table 5A
Monitoring Variability Samples
(mg/kg, dry weight)
Analyte Station 5 Station SD Station 51 Station 52 Station 53 Station 26 Station 54 Station 55 Station 56
18} 2) 3> (4) (4) ) (3 (4) %)

Aluminum 17500 16800 16600 16400 18100 9410 10300 9620 10300
Ant imony R R R R R R R R R
Arsenic 6.2 6.98 6.6 6.5 6.2 U 4.7 2.9 3.4 4.3
Barium 46.2 46 44,3 44,2 49.1 23.4 25.1 21.4 2r.2
Beryllium 0.41 0 0.5 4 0.41U 0.55 U 0.43 U 0.28 U 0.28 U 0.26 U 0.22 U
Cadmium 0.15 € 0.22 E 0.16 E 0.2t E 0.22 E 0.14 E 0.12 E 0.14 E 0.13 E
calcium 6290 5810 5850 5860 6300 5490 6310 5670 5980
Chromium 40.1 37.5 37.2 37.6 40.4 24.1 26.6 24.3 25.3
-Cobalt 8.4 7.6 7.7 7.7 8.9 6.9 7.5 7.0 7.4
Copper 27.4 26.9 25.3 25.4 28.7 10.3 1.7 10.1 1.7
Iron 29000 28400 27300 27300 29500 16800 18200 16900 18500

- Lead 201 E 16.0 E 13.4E 12.9E 15.3 € 5.8 E 5.8 E 4.1E 5.7E
Magnesium 11900 11400 11400 11500 12000 7460 7950 1320 7930
Manganese 273 259 256 254 282 263 28% 247 31
Mercury 0.14 0.13 u 0.12 u 0.13 U 2.3 0.055 U 0,060 U 0.063 U 0.063 U
Nickel 34.8 34 24.3 33.2 36.8 29.7 30.4 29.3 29.9
Potassium 3490 3270 3220 3230 3530 1530 1620 1550 1630
Selenium 2.4 U 2.4 L 2.6U 2.2 U 2.0u 0.97 U 1.4 U 1.0u 1.3 U
Silver 0.13 0.15 0.1 U 0.12 0.13 0.070 0.077 0.066 0.066
Sodium 21300 21500 22000 22400 20800 6510 6590 5960 6070
Thallium 0.48 U 0.48 U 0.53 U 0.43 U 0.40 U g.19u 0.29 U 0.20 U 0.26 U
Vanadium 52.4 48.4 4B.6 48.9 54.3 28.7 30.9 29.9 30.6
Zinc 78.9 .6 3.6 3.6 82.5 39.8 44.3 39.6 (1A
(4} Primary sample
(2) Laboratory duplicate analysis
3) Field split from composite of primaiy sample
(4) Separate grab sampte at same station




Project: WDOE MSMP
Site: Puget Sound
Lab: ARl
Table 5A

Menitoring Variability Samples
(mg/kg, dry seight)

Analyte Station 38 Station 38D Station 60 Station 61 Station 62

(4] 2y 3} 4} (%)
Aluminum 22600 21100 21200 20100 20300
Ant imony R R R R R
Arsenic 10.9 10.7 1.1 8.9 10.7
Barium 57.9 54 54.3 51.1 56.3
Beryllium 0.66 U 0.5 0 0.57 u 0.52 u 0.54 U
Cadmium 0.22 E 0.34 E 0.26 E 0.15 E 0.33 E
Calcium 6730 7500 6500 6090 6160
Chromium 45.6 44.7 43.5 41.8 41.1
Cobalt 12.2 12.8 12.1 11.8 1.7
Copper 50,2 49.4 48.2 6.4 45.7
iron 32600 31200 30900 29800 29700
Lead 50.5 41.2 1.0 35.5 39.2
Magnesium 13200 12600 12600 12100 12100
Manganese 713 684 678 679 665
Mercury 0.24 0.25 0.24 0.19 0.21
Nickel 40.1 38 35.8 3.9 34.8
Potassium 4410 4670 4600 4270 4350
Selenium 3.20v 35U 35U 2.6 U 2.3 0
Silver 0.55 0.55 0.53 0.45 0.50
Sodium 29100 28300 29000 26900 28900
Thallium 0.64 U 0.69 U 0.6%9 U 0.52 v 0.47 U
Vanadium 66.3 62.7 60.5 59.9 57.7
Zinc 110 106 103 102 97.6
1) Primary sample
(2) Laboratory duplicate analysis
3) Field split from composite of primary sample

4) Separate grab sample at same station

el e e e BBl 1 LR L3S ks e s s AR D

bate: July 24, 1989

Reviewer:

T.D. Bowden

Matrix: Sediment

Station 32 Station 57 Station 58 $Station 59

(@) (3) (4)
6270 6140 6560
0.24 U c.19u 0.19 v

3.4 4.2 5.6
12.9 13.1 14.3
0.24 U 0.19 U 0.19 U

0.042 U 0.050 E 0.043 U
3260 3190 3270
16.2 14.4 14.9

G4 4.1 4.1

6.4 6.3 7.9

10100 9760 16200
11.8 12.2 16.3 E
3770 3640 3740

280 272 303

0.064 U 0.056 U 0.058 U
13.9 13.4 10.7
1200 1110 1170

1.14 t.2u 1.1 U
0.10 0.10 0.18
3890 3710 4070
0.21 U 0.24 U 0.21 U
20.6 20.0 20.9
24.2 23.6 26.4

(4)

T



Project:

WDOE MSMP

Site: Puget Sound

Lab: ARl

Analyte

[ (R e |

Table 5A

Monitoring Variability Samples
(ing/kg, dry weight)

Station 44 Station 63 Station 64 Station 65

4]

(3)

{4)

(4)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selemum
Silver
Sodium
Thal lium
Vanadium
2inc

M
(2)
3
(4}

3.5
“15.0
0.26 v
0.046 U
3560
16.3
5.9
13.5
11400
10.6
4070
511
0.068 U
15.7
1130
1.1 U
0.075
6050
0.23 Y
27.0
34.4

Primary sample

4120
459
0.049 U
16.3
1210

1.4 0
0.083
5790
0.28 u
27.2
34.7

0.26 U
26.7
315

Laboratory duplicate analysis
Field split from composite of primary sample
Separate grab sample at same station

Date: July 24, 1989
Reviewer: T.D. Bowden
Matrix: Sediment



Project: WDOE MSHMP

Date: July 24, 1989
Site: Puget Sound Reviewer: T.D. Bowden

Lab: ARI Matrix: Sediment
Table 58
Summary Statistics
Honitoring Variability Samples
(mg/kg, dry weight)
Analyte Station 5 Station-5D Station 51 Station 26 Station 54
(&) (2) (3} (D) 3)

Mean (n=5) D CV (%) RPD RPD Mean (n=4) sSD Cv (%) RPD
Aluminum 17080 704.982 4.1 4.1 5.3 9908 461.257 4.7 9.0
Antimony
Arsenic 6.5 0.324 5.0 11.8 6.2 3.8 0.822 21.5 47 .4
Barium 46.0 1.984 4.3 0.4 4.2 24.3 2.3 9.8 7.0
Beryllium 0.46 ¥ 0.26 *
Cacim1 um 0.19 0.034 17.9 37.8 6.5 0.13 0.010 7.7 15.4
Caleium 6022 249.940 4.2 7.9 7.2 5863 360.497 6.1 13.9
Chromium 38.6 1.553 4.0 6.7 7.5 25.1 1.144 4.6 9.9
Cobalt 8.1 0.568 7.0 10.0 8.7 7.2 0.294 4.1 8.3
Copper 26.7 1.429 5.3 1.8 8.0 11.0 0.870 7.9 12.7
Iron 28300 992.472 3.5 2.1 6.0 17600 875.595 5.0 8.0
tead 15.5 2.855 18.4 22,7 40.0 5.4 0.835 15.6 0.0
Magnesium 11640 288.097 2.5 4.3 4.3 7665 322.749 4.2 6.4
Manganese 265 12.153 4.6 5.3 6.4 278 28.255 10.2 9.4
Mercury 0.56 0.970 173.2 7.4 15.4 0.06 *
Nickel 32.6 4,840 14.8 2.3 35.5 29.8 0.457 1.5 2.3
Potassium 3348 - 149.733 4.5 6.5 8.0 1583 49.917 3.2 5.7
Selenium 2.3 * 1.2 %
Silver 0.13 0.015 11.5 14.3 16.7 0.07 0.005 7.1 9.5
Sodium 21600 620.484 2.9 0.9 3.2 6283 313.834 5.0 1.2
Thallium 0.46 * 0.24 *
Vanadium 50.5 2.675 5.3 7.9 7.5 30.0 0.978 3.3 7.4
Zinc 76.8 3.834 5.0 4.3 7.0 42.0 2.686 6.4 10.7

Mean - all metals 15.1 8.9 9.6 8.5 11.8

(1)  Primary sample )

(2) *ratory duplicate analysis

(3) Field split from composite of primary sample

* Mean of Qls for non-detects
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Project: WDOE MSMP Date: July 24, 1989
Site: Puget Sound Reviewer: T.0D. Bowden

Lab: ARI Matrix: Sediment
Table 58
_ Summary Statistics
Honitoring Variability Samples
{mg/kg, dry weight)
Analyte Station 38: Station 380 Station &0 Station 32 Station 57
(8} (2) 3) q)) (3)

Mean (n=5) sh CvV (%) RPD RPD Mean (n=4) S0 v (%) RPD
Aluminum 21040 986.408 4.7 6.9 6.4 6213 202.875 3.2 2.9
Ant imony 0.21 0.024 1.4 23.3
Arsenic 10.5 0.888 8.5 1.9 1.8 4.5 0.943 20.8 21.1
Barium 54.7 2.569 4.7 7.0 6.4 13,3 0.655 4.9 1.5
Beryllium ) 0.56 * 0.21 *
Cadmium 0.26 0.07% 30.4 42.9 16.7 0.04 0.004 10.0 17.4
Catcium 6596 568.005 8.6 10.8 1% 3218 57.373 1.8 2.2
Chromium 43.3 1.896 4.4 2.0 4.7 14.7 1.164 7.9 11.8
Cobalt 12.1 0.432 3.6 4.8 0.8 4,2 0.150 3.6 7.1
Copper 48.0 1.916 5.0 1.6 4.1 6.8 0.768 11.4 1.6
Iron 30840 1184.483 3.8 4.4 5.4 10000 192.527 1.9 3.4
Lead 41.5 5.537 13.3 20,3 20.8 12.7 2.567 20,3 3.3
Magnes ium 12520 454.973 3.6 4.7 4.7 3685 84.261 2.3 15
Manganese 684 17.768 2.6 4.2 5.0 288 14.445 5.0 2.9
Mercury 0.23 0.025 10.9 4.1 0.0 0.06 *
Nickel 36.7 2.286 6.2 5.4 11.3 12.5 1.434 11.4 3.7
Potassium 4460 169.115 ‘3.8 5.7 4.2 1155 38.730 3.4 7.8
Selenium 3.0 1.1 *
Silver 0.52 0.042 8.1 0.0 3.7 0.12 0.042 35.0 0.0
Sodium 28440 915.423 3.2 2.8 0.3 3898 147.733 3.8 4.7
Thallium 0.6 0.22 *
Vanadiun 61.4 3.258 5.3 5.6 2.1 20.3 0.585 2.9 3.0
Zinc 104 4.625 4.5 3.7 6.6 24.8 - 1.207 4.9 2.5

Hean - ali metals 8.4 9.4 7.0 8.4 7.9

(1) Primary sample

(2} Laboratory duplicate analysis )

(3) Field split from composite of primary sample
* Mean of QlLs for non-detects
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Project: WDOE MSMP

pate: July 24, 1989
Site: Puget Sound

Reviewer: T.0D. Bowden

Lab: ARI Matrix: Sediment
Table 5B
_ Summary Statistics
Monitoring Variability Samples
{mg/kg, dry weight)
Analyte Station 44 Station 63
)] 3 -
Mean (n=4). SO vV (X) RPD
Alumynum 7940 - 235.089 3.0 0.9
Antimony 0.33 0.097 29.4 ** 60.3
Arsenic 4.0 0.480 12.2 27.2
Baryum 14.5 0.737 5.1 2.7
Beryllium 0.24 *
Cadmium 0.06 0.014 23.3 55.1
Calcium 3553 96.393 2.7 3.1
Chromyum 16.6 0.737 4.4 6.5
Cobalt - 6.1 0.27M 4.4 1.7
Copper 13.1 0.954 7.3 8.5
tron 11475 377.492 33 1.7
Lead 10.9 0.597 5.5 1.9
Magnes1um 4078 94.296 2.3 1.2
Manganese 515 63.966 12.4 10.7
Mercury 0,06 *
Nickel 14.9 2.098 14.1 3.8
Potassium 1220 105.198 8.6 6.8
Selenium 1.3 >
Silver '0.08 0.005 6.3 10.1
Sodium 6020 L6T.914 7.8 4.4
Thallium 0.26 *
Vanadium 27.3 0.450 2.4 0.7
2inc: 34.9 1.490 4.3 0.9
Mean all metals 2.3 13.1

(1) Primary sample

(2) Laboratory duplicate analysis

{3) Field split from composite of primary sample
* Mean of QLs for non-detects

*k Antimony, n=3
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Data Validation Report - Inorganic Analyses
Mercury Reanalyses

Site: Puget Sound

Project: WDOE MSMP

Laboratory: Analytical Resources, Inc.

Sample Numbers: Stations 5, 11, 53

Matrix: ' Sediment .
Reviewer: T.D. Bowden rJaunés eagineeriag broug
Date: Qctober 30, 1989

This report summarizes the validation of laboratory data for three MSMP samples
resubmitted to Analytical Resources, Inc. for mercury analyses. Initial mercury results
for these stations (5, 11, 53) were sufficiently high so as to necessitate confirmation.

The samples were analyzed according to the same protocol employed in the imitial
analyses. The data were validated using the same validation criteria that were applied to
the initial data. The samples have been held frozen in archive since collection.

Laboratory quality control data for the reanalyzed samples satisfied all data validation
criteria, including initial calibration, initial and continuing calibration verification
checks, initial and continuing calibration blanks, preparation blank, matrix spike
recovery, duplicate analysis, and laboratory control sample recovery. No results required
qualification.

Results for both initial sample analyses and the reanalyses are summarized below, in
mg/kg, dry weight: '

Station Initial Result Reanalysis
5 0.14 011U
11 2.4 Q12U
533 2.3 0.071 U

Results of the reanalyses are all below quantitation limits. The laboratory reports that
the initial resuits may reflect carryover of high concentrations from a separate case.
Accordingly, results of the reanalyses should used in preference to the initial resuits.
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Data Validation Report
BNA Organics Analyses

= Site:  Puget Sound
Project: WDOE MSMP
Sample Numbers: Stations 1-68 '_
Samples Collected By: Tetra Tech, Inc. )

The samples included in this report were analyzed by Analytical Resources, Inc, of Seattle,

N Washington -
This report is submitted to: Tetra Tech, Inc, Bellevue, Washington
= Data Evaluated by: Thomas D. Bowden—%

Approved by: Raleigh C. Fariow-ﬂf



Data Validation Report - BNA Analyses

Site: Puget Sound

Project: WDOE MSMP
Laboratory: Analytical Resources, Inc.
Sample Number: Stations 1 - 68

Matrix: Sediment

Reviewer: T.D. Bowden

Date: August 23, 1989

1. Introduction

This report summarizes the validation of laboratory data for 68 marine sediment samples submitted
to Analytical Resources, Inc. of Seattle, WA for base/neutral/acid (BNA) organics analyses.

The samples were analyzed employing a protocol modified after USEPA CLP SOW 2/88, IFB
W802081D1 in order to decrease Method Quantitation Levels. These modifications include larger
sample sizes (approximately 100 g, wet weight), class fractionation (SPE-Silica Gel Column) and
subsequent analysis of non-polar (F1) and polar (F2) fractions, and some instrumental setup
modifications for increased sensitivities. Several additional analytical parameters were added to
the USEPA Target Compound List (TCL) for this project:

2
4

Cymene B-Coprostanol

Caffeine Cholesterol

9H-Carbazole B-Sitosterol

Perylene Retene

Pristane/Phytane CPI (Carbon Preference Index)

Additional surrogate compounds were also included with the CLP-specified surrogates:

1,2-Dichlorobenzene-d4
2,3,5,6-p-Cresol-d4
Anthracene-d10

Acridine-d9
Fluoranthene-d10 :
Dibenzo(a,h)anthracene-d14

The ratio of Pristane to Phytane, and the n-Alkane CPI were determined and reported for all
samples. In addition, four samples (Stations 4, 8, 21, and 66) were analyzed for 13 resin acids and
substituted guaiacols: '

Abietic acid Neoabietic acid
Chlorodehydroabietic acid Palustric acid
Dehydroabietic acid Pimaric acid
Dichlorodehydroabietic acid Sandacopimaric acid
4,5-Dichloroguaiacol Tetrachloroguaiacol
Isopimaric acid 3,4,5(4,5,6)-Trichloroguaiacol

2-Methoxyphenol (Guaiacol)

Tl




Nk

T

This report has been prepared in accordance with USEPA guidance "Laboratory Data Validation,
Functional Guidelines for Evaluating Organics Analyses,” dated February 1, 1988. Data validation
criteria are found in the USEPA Functional Guidelines and the WDOE Puget Sound Ambient
Monitoring Program, Marine Sediment Quality Implementation Plan, dated November, 1988.

Analytical results with associated data qualifiers are found in Table 1. Results are expressed in
ug/kg, dry weight. Average quantitation limits are presented in Table 1A. Sample holding times
are summarized in Table 2. '

Samples from Station 1 through Station 50 (fifty samples) are surficial sediment samples collected
from different locations in Puget Sound. Samples with station identification greater than 50 have
been assigned surrogate station numbers. These remaining "stations” represent field-generated
(laboratory blind) QC samples, specifically, duplicate splits taken from composited sediment from
several van Veen grab samples, station replicates taken as separate aliquots from different van
Veen grab samples at the same station, and comparison samples, as summarized below:

Field Station Sample Split Site_Replicates
Station 5§ Station 51 Station 52
Station 53
Station 26 Station 54 Station 55 .
Station 56 *
Station 32 Station 57 Station 58
Station 59
Station 38 Station 60 Station 61
Station 62
Station 44 Station 63 Station 64
Station 65

Comparison Samples (fortified Sequim Bay sediment sample)

Station 66
Station 67
Station 68

Field samples employed for laboratory QC include:

MS/MSD Analysis

Station 5
Station 26
Station 32
Station 38
Station 44



. Discussion

A. Sample Holding Times

Technical requirements for maximum sample holding time (time of collection to time of extraction;
time of extraction to time of analysis) for BNAs have been established only for water matrices
(extraction within 7 days, analysis within 40 days). Sample preservation included holding on ice
during transport and at 4°C. in the laboratory until extraction. All sediment samples submitted for
BNA analyses were extracted within 7 days, with the exception of Stations 48, 49, and 50 (9 days).
Results associated with these stations have not been qualified since the deviation is slight and is not
expected to affect data quality. All of the samples were analyzed within 40 days of extraction.
Sample holding times were determined by comparing sampling dates on the Chain-of-Custody
documents with dates of extractions and analyses reported in the data package.

B. GC/MS Tuning

The GC/MS tune was checked with Decafluorotriphenylphosphine (DFTPP) prior to i initial
calibration runs and prior to all sample analysis runs. All ion abundances and relative abundances
meet acceptance criteria. Mass spectral plots and associated mass listings were compared to entries
on Form V. No transcription errors were found with the exception that the data for the tune check
on 4/05/89 at 0732 hours has been switched on copies of Form V with the data for the tune check

on 4/21/89 at 0809 hours.

All instrumental analyses, including standards, method blanks, matrix spikes, matrix spike duplicates,
and station samples were performed within 12 hours of DFTPP analyses with the exception of the
instrumental run on 4/21/89 beginning at 1018 hours. The laboratory indicated that the file for the
tune check for this run was acceptable; however, it was lost and an earlier tune check (0809 hours)
was substituted in the report. This substitution resulted in the exceedance of the 12-hour limit by
the last two samples of the analytical run. Acceptance criteria were met for all tune checks
associated with this data package, and thus no qualification of data is required due to tune check

deviations.
C. Initial Calibration

Initial multipoint calibration was established at concentrations of 20, 50, 80, 120, and 160 ng/ul
(ppm)(3/13/89) for all TCL compounds, surrogates and additional surrogates, and at concentrations
of 20, 50, and 100 ng/ul (ppm) (3/29/89) for all additional target compounds. For each initial
calibration run, all TCL compounds, additional non-CLP target compounds, surrogates and
additional surrogates have Average Relative Response Factors (Average RRF) that are >0 15, with
the exception of B-Sitosterol (0.042). An exception to the acceptance criteria has been r:::de for
sterols as explained under "Continuing Calibration." All Coefficients of Variation (CV) for RRFs
are <30% with the following exceptions:

Stations with
Compound : CV (%) Positive Hits
4-Chloroaniline 31.0% None
2,4-Dinitrophenol 36.4% None

No samples have positive hits for these compounds and therefore no qualification of results is
required for this deficiency.

A
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RRFs were confirmed by recalculation at each concentration for 14 compounds in the TCL -
compound calibration run and for 3 compounds in the additional non-CLP target compound
calibration run. The Average RRFs and CVs for these compounds were also recalculated and
confirmed. No significant errors in transcription or calculation were detected.

The CLP surrogate compounds were the only surrogates summarized on Form VI. Average RRFs
and CVs for all surrogates used were recalculated from raw data and confirmed to meet acceptance
criteria.

D. Continuing Calibration

Continuing calibration was established on all instrumental analyses for all TCL compounds,
additional non-CLP target compounds, surrogates and additional surrogates. Instrumentation
continuing calibrations were checked at a concentration of 50 ng/ul (ppm).

A modification to the acceptance criteria has been employed for B-Coprostanol, Cholesterol, and
B-Sitosterol. Because of the high degree of molecular fragmentation, and the consequent use of
characteristic and minor ions in quantitation, the introduction of greater analytical variability is
expected relative to the major ions used for the other TCL compounds. Therefore, the acceptance
limits have been increased. The acceptance criterion for continuing calibration minimum RRF
(RRF =0.05) has not been applied to these compounds. The acceptance criterion for %D between
Average RRF and continuing calibration RRF (%D <25%) has been increased to %D <30% for

these compounds. &

With the eXceptions listed in Table 3, all TCL compounds and suxrogatés have an RRF >0.05 and
a Percent Difference (%D) <25% between the initial calibration Average RRF and the continuing
calibration RRF, and all additional non-CLP target compounds have a %D <30%.

For the compounds listed in Table 3 all associated samples with positive hits that do not meet
acceptance criteria for %D have been qualified "E" (estimated).

RRFs and %Ds were recalculated and confirmed for the same compounds selected for initial
calibration. No significant errors in transcription or calculation were detected. All analyses were
completed within the required 12 hour time limit for each analytical group, with the exception noted
under Section IIB, "GC/MS Tuning."

No surrogate compounds were summarized on Form VII. %Ds for RRFs for all surrogates used
were recalculated from raw data and confirmed to meet acceptance criteria.

E. Method Blank Analysis

Method blank analysis was performed at the required frequency (one per extraction batch). A total
of ten method blanks were analyzed for both polar and non-polar fractions. Bis(2-
Ethylhexyl)phthalate is the only program target compound detected in a method blank. This
compound was detected in two method blanks (extraction dates 3/29/30 and 3/30/89). A mean
and upper 95%ile level for all method blanks was calculated for bis(2-Ethylhexyl)phthalate (Table
4). The 95%ile value has been adjusted to reflect the mean dry sample weight of all samples. The
reported quantitation limit for bis(2-Ethylhexyl)phthalate has then been adjusted by application of
a "U" qualifier to all data with reported results less than or equal to the 95%ile value.



F. Surrogate Recovery

The USEPA CLP-specified surrogates and additional project-specified surrogates were added to
all samples including method blanks, matrix spike samples, and matrix spike duplicate samples.
Surrogates were spiked at the following levels:

Surrogate Amount Spiked (ug)
2-Fluorophenol 100
Phenol-d5 100
Nitrobenzene-ds 50
2-Fluorobiphenyl 50
2,4,6-Tribromophenol 100
p-Terphenyl-d14 50
1,2-Dichlorobenzene-d4 50
2,3,5,6-p-Cresol-d4 50
Anthracene-d10 50
Acridine-d9 50
Fluoranthene-d10 50
Dibenzo(a,h)anthracene-d14 50

These amounts equate to average dry weight concentrations of 1,376 ug/kg (100 ug) and 688 ug/ke
(50 ug). '

Surrogate recoveries (%R) for all field samples are within the acceptance limits specified for this
project (%R> 50%) with the exceptions listed in Table 5. Qualifiers were applied to resuits using
the following criteria: For any sample, if >3 surrogates in the neutral fraction or >3 surrogates
in the acid fraction were <50%R, positive hits for the sample within the appropriate fraction were
qualified "E" (estimated). For any sample, if >2 surrogates in a fraction were < 10%R, non-detects
in the appropriate fraction were qualified "R" (unusable).

These criteria are modified from the CLP criteria due to the increased number of surrogates used.

Transcription to Form II was checked for all surrogate recoveries. For 20% of all samples,
surrogate data were verified by examination of Reconstructed Ion Chromatograms (RICs) and
quantitation reports, and recoveries were confirmed by recalculation.

G. Matrix Spike/Matrix Spike Duplicate Analysis

MS/MSD analysis was performed on samples associated with five stations, Stations 5, 26, 32, 38,
and 44. All MS/MSD samples were spiked with all of the program target compounds (including
both CLP target compounds and all additional non-CLP target compounds) at the following
equivalent dry weight concentrations:

Station 5 1250 ug/kg
Station 26 910 ug/kg
Station 32 956 ug/kg
Station 38 3400 ug/kg
Station 44 346 ug/kg

MS/MSD samples associated with Stations 38 and 44 were not spiked with the additional non-
CLP target compounds.
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MS/MSD analysis was evaluated for all program target compounds. Acceptance criteria used In
applying qualifiers to assac:ated samples are as follows:

1) I the average recovery for the MS and MSD sample is_>50%, and the RPD is within limits,
then no action has been taken.

2) If the average MS/MSD recovery is <50%, positive results for related samples have been
qualified "E" (estimated).

3) If either the MS or the MSD recovery is <10%, non-detects for related samples have been
qualified "R" (unusable).

4) If the RPD is <-100% or >+ 100%, positive results for related samples have been qualified
"E" (estimated).

5) For each additional non-CLP target compound the average of all MS and MSD recoveries
* and the corresponding coefficient of variation were calculated. All average %Rs were >50%
and all CVs were <50%. Therefore it was decided that no action or qualification of data

was necessary.

Table 6 summarizes MS/MSD results for all program target compounds that do not meet project-
specified acceptance criteria. Qualifiers were applied to associated samples by extraction batch,

Since only 5 MS/MSD samples were extracted for 10 extraction batéhes, not every extraction batch
has an associated MS/MSD sample. For those extraction batches without an associated MS/MSD
sample, the MS/MSD sample in the chronologically closest extraction batch was used for evaluation.

As indicated above, MS/MSD samples associated with Stations 38 and 44 were not spiked for the
additional, non-CLP TCL compounds. Therefore, matrix spike analysis could not be evaluated for
these compounds for samples from associated extraction batches.

MS recovery for 3,3’-Dichlorobenzidine (Station 38) is = <10% (MS %R = 835%, MSD %R =
16.8%). MSD recovery for Hexachlorocyclopentadiene (Station 5) is <10% (MSD %R = 8.8%,
MS %R = 37.6%). However, non-detects for samples associated with stations 5 and 38 have not

been qualified for these compounds since the deviations are slight.

Transcription of sample results from Form I to Form ITI was confirmed for all compounds. Several
errors were found, however none were significant. Approximately 20% of %Rs and RPDs were
confirmed by recalculation. Recoveries and RPDs for incorrectly transcribed results were alsu
recalculated. Quantitation was confirmed for all MS/MSD compounds.

H. Internal Standards Performance

CLP-specified internal standards were added to all sample extracts to yield the following
concentrations:



Internal Standard Concentration
1,4-Dichlorobenzene-d4 40 ng/ul

Naphthalene-d8 40 ng/ul
Acenaphthene-d10 50 ng/ul
Phenanthrene-d10 30 ng/ul
Chrysene-d12 50 ng/ul
Perylene-d12 57 ng/ul

All Retention Times (RT) are within acceptance limits (+30 seconds). The majority of internal
standard areas for all samples are within the CLP-recommended acceptance limits (-50% to +100%
of 12-hour calibration standard). Internal standards not meeting the CLP acceptance criteria are
summarized in Table 7. The deviations from acceptance limits are not significant and no sample
results have been qualified because of these exceptions.

Transcription accuracy from quantitaﬁon reports to Form VIII was checked and verified for
approximately 50% of the samples. Several errors were found, none of which are significant.

I. TCL Compound Identification

The Relative Retention Times (RRT) for all reported TCL and additional compounds are within
acceptance limits (+0.06 RRT units). Ion refative abundances were checked against reference
spectra and were found to be acceptable. Some additional compounds, particularly sterols, were
commonly flagged by the lab as "N" (presumptive evidence of presence). Reexamination of samplk
spectra relative to reference spectra indicates that many such flagged results do not require the "N
qualifier, and in these cases, the lab-assigned qualifier has been deleted.

J. Compound Quantitation and Reported Detection Limits

Quantitation calculations were verified for identified TCL compounds, surrogates, and matrix spike
compounds in about 15% of all samples by recalculation of results from raw data. Quantitation

was verified for all identified additional target compounds. The appropriate internal standard,

quantitation ion, and RRF were used in quantitating all compounds. However, some results were
either incorrectly calculated or incorrectly transcribed to Form I. These errors have been corrected
in Table 1. Average quantitation limits are given in Table 1A.

K. Tentatively Identified Compounds

Table 8 summarizes Tentatively Identified Compounds (TICs) for each sample by total number
present, average concentration, and maximum observed value. TICs detected in associated blanks
have been accounted for and excluded from this summary.

L. System Performance

Examination of raw data revealed only slight degradation of system performance during or between
some analytical runs. This degradation was not significant enough to warrant any corrective action
or data qualification. RICs were examined for abrupt shifts in baseline, excessive baseline rise with
increased temperature, and high background levels. In general, most RICs, particularly for the F2
fraction, show a marked increase in background at elevated GC temperatures. This phenomenon
in a few cases was the result of background contribution of polymer leaching during sample
fractionation. No effect on data quality could be found. No anomalous shifts in absolute retention
times for internal standards were observed.
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M. Other Performance Data

Field-Generated QC Samples: Two types of field-generated QC samples were collected from a
station. Station duplicate splits were generated by taking two separate aliquots of sediment from
a composite from at least two van Veen grab samples, with one aliquot assigned to the station
number, and the other assigned a surrogate station number. Separate station replicates were
generated by collecting two additional and separate van Veen grab samples while on station. Site
replicates were assigned separate surrogate station numbers.

Results for all replicates are summarized in Table 9A. Summary statistics for these samples are
presented in Table 9B. The coefficient of variation (CV) representing monitoring variability within
a station was determined using all 4 samples. Relative Percent Differences (RPD) were determined
relative to the original sample and the blind field-generated splits.

Sequim Bay Comparison Samples: Homogenized archived sediment from Sequim Bay were
submitted for analysis in triplicate as Stations 66, 67 and 68. This material was acquired from

Office of Puget Sound, USEPA Region X, and consists of a composited marine sediment that had
been prepared as a fortified sample under contract by National Marine Fisheries, NOAA.
Analytical results and summary statistics for these samples are presented in Table 10.

N. Resin Acids and Substituted Guaiacols

Introduction: Four samples, Stations 4, 8, 21, and 66 were analyzed for 13 resin acids ang
substituted guaiacols. MS/MSD analysis was performed on Station 8. GPC (Gel Permeation
Column) cleanup was employed per CLP protocol prior to analysis. No surrogate compounds were
added because the laboratory was unable to procure suitable surrogates within the time available.
An acid fraction was prepared from a split of the extract employed for BNA analysis of Stations
4, 8, 21, and 66. This acid fraction was analyzed for resin acids and substituted guaiacols.
Derivatization of resin acids and substituted guaiacols to methyl esters and methyl ethers,
respectively, was accomplished by reaction of diazomethane with the acid fraction of sample
extracts, Methylation of the acidic fraction is necessary to increase target compound vapor
pressures yielding enhancements in detection limits and sensitivities for GC/MS analyses. An
excess of diazomethane is added to the acid fraction of sample extracts and allowed to react at
ambient temperature for a minimum of five minutes. The excess diazomethane is removed from
the reaction mixture and the extract subsequently analyzed by GC/MS.

Holding Times: Recommended holding times for extraction and analysis of samples for Stations
4, 8,21, and 66 were not exceeded. The recommended sample holding time prior to extraction for
the MS/MSD sample was exceeded by 8 days (total of 15 days). The method blank extract was held
45 days prior to analysis. Holding times are summarized in Table 11A.

Initial Calibration: Initial multipoint calibration was established at concentrations of 20, 50, and
100 ng/ul (ppm) for all target compounds. All Average RRFs are >0.05 except Palustric acid
(0.041). All CVs are <25% with the exception of Neoabietic acid (29.3%). These deviations from
acceptance criteria are not considered significant for these compounds, and thus related results have
not been qualified. RRFs, Average RRFs, and CVs were confirmed by recalculation at each

concentration for 3 compounds.




Continuing Calibration: Continuing calibration was established for all instrumental analyses for all
target compounds. Instrumentation runs on 4/21/89 and 4/24/89 were calibrated and checked at
a concentration of 50 ng/ul (ppm). RRF's on both runs are all >0.05 with the exception of Palustric
acid (0.029) on 4/24/89, The majority of %Ds between the Average RRF and the continuing
calibration RRF are >30%. These exceptions are summarized in Table 11B. CLP acceptance
criteria for %D have been applied, which has required the majority of results to be qualified "E"

(estimated).

Method Blank: The method blank extracted 4/07/89 for BNA analyses was employed for resin acid
and substituted guaiacol analysis. The blank was analyzed on 5/22/89, 45 days after extraction.
None of the samples analyzed for resin acids/guaiacols were associated with the extraction batch
for this method blank., Because of these factors, the method blank analysis may not have been
appropriate for testing the potential for contamination by these compounds. None of the target
compounds were detected in the method blank.

MS/MSD Analysis: MS/MSD analysis was performed on the sample from Station 8. Since the
MS/MSD sample was extracted subsequent to all of the associated analytical samples, the MS/MSD
analysis may not be a true measure of the recovery efficiencies for these compounds. The sample

from Station 8 was spiked with four compounds:

Dehydroabietic acid

Abietic acid .
Dichlorodehydroabietic acid* ¥
3,4,5(4,5,6)-Trichloroguaiacol*

* Incorrectly reported on Form I

The spike concentration for the MS sample was 3880 ug/kg, dry weight equivalent, whereas the _

spike concentration for the MSD sample was 2890 ug/kg, dry weight equivalent. All MS and MSD
recoveries are >10%. However, several are >10% but <50%:

MS %R MSD %R

Abietic acid : 113 12.8
Dehydroabietic acid 27.6 26.3

All RPDs are within acceptance criteria. Compounds with MS/MSD recoveries <50% have been
qualified "E" (estimated).

All MS/MSD results were checked for transcription and calculation errors. The laboratory used
an average of the MS and the MSD sample weights in calculating dry weights (30.2 g). Although
recovery and RPD calculations were not significantly affected using the average value, MS and MSD
%Rs and RPDs were confirmed by recalculation using actual sample weights (MS = 25.8 g, MSD
= 34.6 p).
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Analytical results for unspiked compounds are consistently lower in the original sample as opposed -
to the MS/MSD sample. The holding time prior to extraction was greater for the MS/MSD sample
than the original sample, and the extract holding time prior to analysis was greater for the original
sample than the MS/MSD sample. This may suggest that the target compounds have a greater
probability of remaining intact in the original sample matrix than in the concentrated solvent
extract. An estimated average percent loss per week from the extract relative to the refrigerated
sediment has been calculated using the results for non-spiked compounds from both samples:

Average % Loss per Week

Target Compound in Extract
Chlorodehydroabietic acid 20
Isopimaric acid 20
Neoabietic acid 30
Pimaric acid 60
Sandacopimaric acid 10

Internal Standards: Internal standards applied to the resin acid/substituted guaiacol analysis were
Naphthalene-d8, Acenaphthene-d10, and Chrysene-d12, All RTs and internal standard areas meet
acceptance criteria. No Form VIII was included in the data package. RTs and internal standard
areas were checked and verified from quantitation reports.

Compound Identification/Quantitation: RRTs for all reported target compounds are within

acceptance criteria. Ion relative abundances were checked against reference spectra and were found
to be acceptable. The laboratory-assigned data qualifier "N" was removed from Sandacopimaric -
acid at Station 8, since the RRT and spectra were found to be acceptable. Quantitation calculations
were verified for all detected compounds. For Stations 4 and 21, two peaks representing different
isomers are present for Chlorodehydroabietic acid. The laboratory used only the larger of the two
peaks for quantitation The second peak has been included as a sum in the quantitation reported
in Table 1, thus reporting Total Chlorodehydroabietic acid. '

0. Overall Case Assessment

The level of effort exhibited by the laboratory for this data package is better than average. The
quantitation levels achieved are significantly lower than CLP requirements. All deliverables
required by the project are present. The laboratory has been requested to resubmit some corrected
QC reporting forms and unreadable raw data. Overall, the data is considered usable for the

intended purposes.
1. Summary of Qualified Data
A. The following results have been qualified "E" (estimated) because the Percent Difference (%D)

between the Average Relative Response Factor and the continuing calibration Relative
Response Factor does not meet acceptance criteria, as discussed in Section ITD and ITN:

Hexachlorobenzene Station 44

Pyrene Stations 1, 2, 3, 4, 5, 6, 22, 23, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 58,59 _

Butylbenzylphthalate Stations 34, 35

10



bis(2-Ethylhexyl)phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
B-Coprostanol

Cholesterol
B-Sitosterol

Abietic acid
Chlorodehydroabietic acid
Dehydroabietic acid

Dichlorodehydroabietic acid

Isopimaric acid
Neoabietic acid
Palustric acid
Pimaric acid
Sandacopimaric acid

Stations 28, 30, 33, 34, 35, 36, 59

Stations 46, 47, 48, 49, 60, 61, 62, 63, 64, 65

Stations 22, 37, 41, 44, 45, 58, 59

Stations 49, 60, 61, 62, 63

Stations 14, 22, 23, 28, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
49, 50, 58, 59, 60, 61, 62, 63

Stations 14, 15, 16, 17, 22, 23, 37, 58, 59

Stations 8, 9, 10, 11, 12, 13, 14, 15, 17, 22, 23, 26, 27, 37, 58,
59, 68

Stations §, 21

Stations 4, 8, 21

Stations 4, 8, 21

Station 4

Station 8, 21

Station 8

Station 8

Station 8 e

Station 8 =

. The following results have been assigned the "U" qualifier in order to decrease significance of
the reported value based on a statistical analysis of positive hits in method blanks, as discussed

in Section IIE;

bis(2-Ethylhexyl)phthalate

&
Stations 1, 2, 3, 14, 18, 20, 22, 23, 25, 27, 28, 31, 32,37, 39, 42,
46, 47, 50, 52, 54, 55, 56, 58, 63, 64, 65

- The following results have been qualified "E” (estimated) because surrogate recoveries did not
meet acceptance criteria, as discussed in Section II F:

Phenol

Naphthalene
Dibenzofuran

Fluorene
Pentachlorophenol
Phenanthrene
Fluoranthene

Pyrene
Benzo(a)anthracene
bis(2-Ethylhexyl)phthalate
Chrysene
Benzo(b+k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Perylene
B-Coprostanol
Cholesterol
B-Sitosterol

Retene

Stations 15, 57

Stations 4, 36

Station 36

Station 61

Station 57

Stations 4, 15, 27, 36, 49, 55, 57, 61
Stations 4, 15, 27, 36, 49, 57, 61 =
Stations 4, 15, 27, 36, 49, 55, 57, 61 = =
Stations 4, 15, 27, 36, 49, 55, 57, 61
Stations 4, 12, 36, 49, 57, 61
Stations 4, 15, 27, 36, 49, 55, 57, 61
Stations 4, 15, 27, 36, 49, 57, 61
Stations 27, 36, 49, 57, 61

Stations 27, 36, 49, 57, 61

Stations 36, 57, 61

Stations 27, 36, 49, 57, 61

Stations 4, 36, 49, 55, 57, 61
Stations 4, 27, 36, 39, 49, 50, 57, 61, -
Stations 4, 15, 27, 36, 39, 43, 49, 50, 55, 57, 61, 68

Stations 4, 15, 27, 36, 39, 43, 49, 50, 55, 57, 61

Stations 43, 50, 57, 61

11
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D. The following results have been qualified "E" (estimated) because matrix spike and/or matrix
spike duplicate recoveries did not meet acceptance criteria, as discussed in Section IIG and IIN:

Phenol Stations 25, 26, 32, 56, 57, 58, 59
Acenaphthene Station 40

Benzo(g,h,i)perylene Stations 8, 54, 66, 67, 68

Abietic acid Station 8

Dehydroabietic acid Station 8

E. The following results have been qualified "R" (unusable) because matrix spike/matrix spike

duplicate recoveries did not meet acceptance criteria, as discussed in Section 1IG:

Benzoic acid Stations 22, 23, 24, 25, 26, 27, 28, 29, 30, 32, 24, 25, 28, 29, 40,
54, 55, 56, 57, 58, 59

4-Chloroaniline All Stations (1-68), except Stations 38, 39, and 40

3,3’-Dichlorobenzidine All Stations (1-68), except Stations 38, 39, and 40

12



‘Project: WDOE MSHP Date: August 23, 1yg9

Site: Puget Sound Table 1 Reviewer: T.p. Bowden
Lab: ARI BNA Organics Analyses Results Matrix: Sediment
Page 1 of 14 {ug/kg, dry weight)
CAS No. Target Parameter Station 1 Station 2  Station 3 Station 4 Station 5 Station & Station 7 Station 8  Station 9  Station 10
Results QO Results Q Results @ Results Q Results Q@ Results O Results Q Results Q@ Results Q@ Results g
108-95-2 Phenol 22 u 57u 1ME 29 U 2% U 1Mu 18 9N 12 u 20 N
111-44-4 bis(2-Chloroethyl ether 22 v 150 5u 29U 26 Y My 12v 20 y 12 0 15U
- 95-57-8 2-Chlorophenal 22 U 15U 150 29 U 26U 1Mu 120 20 U 12v 15U
541-73-1 t,3-pichtorobenzene 220 o 15U 292U 26U 1M1vu 12U 20U 22U 15U
106-46-7 1,4-Dichlorobenzene 24U 15 U 15U 29U 26U 1"nu 12U 20 U 12U 15U
100-51-6 Benzyl alcohol 110u 2u 7hu 140 © 1300 54 U 61 u 100 U 58 U T4 u
95-50-1 1,2-Dichlorcbenzene 22U 15u 15u 29 u 26U 1Mu 120 20Uy 12U 15Uy
95-48-7 2-Methylphenol 22U 1Bu 150U 29 u 26U f1u i2u 20U 12u i5 ¢
108-60-1 bis(2-Chloroisopropyl Yether 22 U 150 15 U 29U 26 U 1Mu 12u 20u 12 v 15 U
106-44-5 4-Methylphenot 22 u 150U B 29U 26U i 12 4 20 U 12u B U
621-64-7 N-Nitroso-di-n-propylamine 2Uu 5u i5u 29 U 26U 11u 120 20U 12U 15U
67-72-1 Hexachloroethane 43U 20 0u 58 u s2u 20 24 U 41U 23 u 29U
98-95-3 Nitrobenzene 2z U 150U 15U 2% u 26U Mu 120 20 U 12U 15U
78-59-1 Isophorone 22y 150 15 u 29U 260 1Tu 12U 69 12 U 15U
BB-75-5 2-Nitrophenol 110u 720 74 U o u 130 u 544 61 U 100 U 58 U T4 U
105-67-9 2,4-Dimethy(phenot 43U 294 30y 58 U 52U 22U 24 U 41 u 23U 29U
65-85-0 Benzoic acid 220 U 1450 148 U 290 U 260 U 110 v 120 U 200 U 120 v 150 U
111-91-1 bis(2-thloroethoxy)methane 22 U 15 4 15U 29U 26 u Mu 12 U 20 U 12U 15 u
120-83-2 2,4-Dichlorophencl &5 u 33 u 45 U 87 v By 32u 37u 61U sy 44 U
120-82-% 1,2,4-Trichtorobenzene 22U R B 29 U 26 U 1ty 12u 20 u 12u 15U
91-20-3 Naphthalene 22 U S E 15u 10 E 6 E 2E 12 4 17 E 12 v 15 u
106-47-8 4-Chloroaniline R R R R R R R R R R
87-68-3 Hexachlorobutadiene 43 U 29 u Iou 58 U 52 U 22 U 24 U 41 u 234 29y
5¢-50-7 4-Chloro-3-methylphenol X T 29U 30u 58 U 52 4 2 U 24 U 41y 23 u 29U
91-57-6 2-Methylnaphthalene 22 U 6 E JE 29U 6E 11v 12u 14 E 122U 150
T7-47-4 Hexachiorocyclopentadiene 110 U 72u T o 140 U 130 v G u 61 U 100 U 58 u 74 U
88-06-2 2,4,6-Trichlorophenol 110U 72 U ‘Th U 140 v 130 v 54 U 61 u 100 v 58 U %u
95-95-4 2,4,5-Trichlorophenol 110 v 72 u T4 u 10 u 1300 54 u 61 u 100 o 58 u h U
91-58-7 2-Chloronaphthalene 2 U 150 150 29U 26 4 1My 122U 20U 12U By
BB-74-4 2-Nitroaniline 110U 72U T4 u 140 U 130 u 54 U 61 U 100 U 58 U 74 u
131-11-3 Dimethylphthaiate 22 U 15U 15U 29 u 26 U v 12 U 20U 12u 154U
208-95-8 Acenaphthylene 22U 1510 15U 22U 26 U 1M1u 120 6 E i2u 15 v
99-09-2 3-Hitroaniline 110 ¢ n”u 74 U 140U 30 v 54 U é1u 100 v 58 U 74U
83-32-9 Acenaphthene 22 u 150u v 29U 26 11u 12u 6 E 120 15U
51-28-5 2,4-Dini trophenol 220 U 145 u 148 ¢ 290 U 260 U 110 u 120 ¥ 200 U 120 v 150 U
100-02-7 4-Nitrophenol 1o u 72U 7hu 140 © 130U 54 U 614U 100 U 58 U 7 u
132-64-9 Dibenzofuran 220U 15 & 15U 290 26 U 1M u 12u 13E 12U 15U
123-14-2 2,4-Dinitrotoluene 10 ¢ 7u Th u 140 U 130 u 54 U 610U 100 U 58 u 74 U
606-20-2 2.6-Dinitrotoluene 110U v T u tho v 130 U 54 u 610 100 v 58 U 74 v
B4-66-2 Diethylphthalete 2u 15U 15 ¢ 29 U 26U 1nu 124 20U 12 u 15 U
7005-72-3% 4-Chlorophenyl - phenylether 22 U 5 L 150u 29 U 26 1 1Mu 12U 20U 172U 15 U
86-73-7 Fluorene 22 U 5E 15 u 29 U 26 U 1Mu 124 21 122 u 15U
100-01-6 4-Nitroaniline 110 u 72 u T4 L 140U 130 u 54 v 61 U 100 u 58 U 75U
534-52-1 4,6-Dinitro-2-methylphenot 220U 145 v 148 u 290 U 260 U 1Mo u 120 ¢ 200 0 120 U 150 U
Data Qualifiers: R: The data are unusable. The parameter may or may not be present.

: The parameter was analyzed for but not reported above the associated
value, which is the sample quantitation limit.
N: Presumptive evidence of the presence of the parameter at an estimated quantity.
E: The associated value 15 an estimated quantity.
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Project: WDOE MSMP : Date: August 23, 1989

Site: Puget Sound ~ Table 1 Reviewer: T.D. Bowden
Lab: ARI BNA Organics Analyses Results Hatiix: Sediment
Page 2 of 14 (ua/kg, dry weight)
CAS No. Target Parameter Station 1  Station 2 Station 3  Station & Station S Staticn 6 Station 7 Station 8 Station 9 Station 10
: Results Q Results Q Resuits Q Results Q Results O Results Q@ Results @ Results Q Results Q Results O

86-30-6 K-Nitrosodiphenylamine 22U 154 15U 220 26 1Mu 12u 20U 172U 15U
101-55-3 4-Bromophenyl -phenylether 22 U 15U 15U 2% U 26U 1Mu 12U 20U 12U 15U
118-74-1 Hexachlorobenzene 2 U 15 U 15U 22 U 26U Mnu 22U 20U 12U - 15U
87-86-5 Pentachlorophenol 110 u 2y v %0 u 130 U 54 U 61 U 100 U 58 U Th u
85-01-8 Phenanthrene 120 93 16 € 40 E 37E &N IN 300 12 U 20
120-12-7 Anthracene 2 u 20 E 15U 29y 260 U 1nu 12U 54 12U 15u
B4-74-2 Di-n-butylphthalate 22U 150 50 29 U 261 1M1u 12v 20 U 12U 15U
206-44-0 Fluoranthene : 120 120 1on 2€ ME TE IN 270 12U 10E
129-00-0 Pyrene 76 E 95 E . 6 E 26 E 25 E 4 E 5N 190 120 8 E
85-68-7 Butytbenzyiphthalate 22U 15u 15u 29 U 26 4 1"Mu 3u 20U 12U 15U
91-94-1 3,3'-Dichtorobenzidine R R R R R R R R R R
56-55-3 Benzo(a)anthracene 43 49 i5u 13E 14 E 6 E 12v 94 120 5N
117-81-7 bis{2-Ethylhexyt)phthalate 3tu 21 u 9u 42 E 26 U M"Mu 12U 56 12v 15 U
218-01-9 Chrysene 56 58 15u 1T E 24 E 14 12U 180 12 U TE
117-84-0 Di-n-octyiphthatate 22U 15U 15U 29U 26U M"Mu 124 20U i2u 15U
205-99-2 Benzo(b)fluoranthene 53 40 15U 13E "Mu 12 4
207-08-9 Benzo(k) ftuoranthene 52 39 15U 12 € 1"Mu 12 U

Benzo(b+k) fluoranthene 105 s 15U 25 E 36 E 1nMu 124 270 24 U 15 N
50-32-8 Benzo(a)pyrene 47 40 15U 29U 10N 1Mu 12U 75 2y 55
193-39-5  Indeno(!,2,3-¢,d)pyrene 22U 34 N 15U 29U 26U 11 u 124 34 120 19
53-70-3 Dibenz(a,h)anthracene 22U 15u 15U 29 u 26U 1"y 12u 14 N 120 15 U
191-24-2 8enzo(g,h, i )peryiene 22 u 15U 15U 29 u 26U nuy 12 35E 12U 15U
25155-15-1 Cymene 22 U B5u 15U 29U 26 U 11 u 12 u 20U 12U 15U
856-74-8 94-Carbazole 22u 15u 1Bu 2y 26U 1Mu 12y 20U 12U 15U
58-08-2 Caffeine 22U 15U 15U 290 260 1Mu 12U 20U 12U 15U
198-55-0 Perytene 47 30 17 20 E 33 1N 12U 48 12U 20 N
80-97-7 B-Coprostanol 95 96 10 330 E 120 42 . 24 U 410 22 29U
57-88-5 Cholesterot 2400 1100 600 1800 E 1400 510 680 1000 430 2000
83-46-5 B-Sitosterol 2300 1100 700 2100 E 1600 310 614 3100 E 120 £ 620 E
483-65-8 Retene 29 12 E 15U 29U 26U 1M1y 120 55 122U B E
514-10-3 Abietic acid 58 U 180 E

Chlorodehydroabietic acid 210 B 90 E
1740-19-8 Dehydroabietic acid 190 E 550 E

Dichlorodehydroabietic acid 150 & 82u

4,5-Dichloroguaiacol 1200 82 u
5835-26-7 l1sopimaric acid ) 120U 210 E
90-05-1 2-Methoxyphenot (Guaiacol) 58U 410
471-77-2 Necabietic acid 230 u 82 E
1945-53-5  Palustric acid 1200 U 120 N
127-27-5 Pimaric acid 38 U 25 N

Sandacopimaric acid 58U 49 E

Tetrachloroguaiacol 230U 160 U

3,4,504,5,6)-Trichloroguaiacol 230U 160 U

Pristane/Phytane 6.29 5.29 6.15 8.67 7.66 4.16 10.31 4.10 2.91 7.58

CPi 1.8¢ 1.64 1.89 3.37 1.57 1.50 1.84 1.51 1.26 1.77

Data Qualifiers: R: The data are unusable. The parameter may or may not be present. .

t The parameter was analyzed for but not reported above the associated

value, which is the sample quantitation limit.
: Presumptive evidence of the presence of the parameter at an estimated quantity.
: The associated value is an estimated quantity. .



Project: WDOE MSMP Date: August 23, 1589

Site: Puget Sound Table 1 Reviewer: T.D. Bowden
Lab: ARI BHA Organics Analyses Results Matrix: Sediment
Page 3 of 14 (ug/kg, dry weight)

CAS No. Target Parameter on 11 Station 12 Station 13 Station 14 Station 15 Station 16 Station 17 Station 18 Station 19 Station 20

Stati
Results Q Results Q@ Results Q Results O . Results Q@ Results @ Results Q Results Q@ Results Q Results Q

..................................................................................................................................................................

108-95-2  Phenol 55 30 12u 1%u e 13 U 25

u 20U 520 16U
111-44-4 bis(2-Chloroethyl)ether 15U 25 U 2v % 13u 13U 25U 20U v 16 U
95-57-8 2-Chlorophenol 15U 25U 12u 14 ¢ 13 u 13U 25 U 20 t 31u 16 U
541-73-1 1,3-Dichlorobenzene 1Bu 25U 12u 140 : 13u 130V 25 U 20U My 16 U
106-46-7 1,4-Dichlorobenzene U 25 u 12U 1% u 130 13u 25 U 20 u 31U 16U
100-51-6 Benzyl alcohol 76 U 1300 61U 70U 64 U 63 U 130 U W00 u 1500 78u
95-50-1 1,2-Dichlorobenzene 154 25U 12u “%u 13u 13U 254 20U 3u 16 U
95-48-7 2-Methylphenol 150 250 1’2o 4u 13v 3v s u 20U v 16U
108-60-1 bis(2-Chloreisopropyl Jether 150u 25 u 124 thu 13 4 13Uy 25 U 20 u J1u 16U
1068-44-5 4-Methylphenol ] 15u 25U 1220 14 u 13u 130 5y 20U v 16 U
621-64-7 N-Nitroso-di-n-propylamine 150 25U 12u 14u 13u 13 u 25 U 20 U 31u 156U
67-72-1 Hexachloroethane 3 50 u 24 U 280U 26V 25 U 50U 40 U 61U Nu
98-95-3 Nitrobenzene Hu 250U 12v t%u 13u 130 25U 20 u 3tu 16U
78-59-1 Isophorone 154 250 122u 14 u 130 1Bu 25 U 0 v Nu 16U
88-75-5 2-Nitrophenol 76 U 130 4 61 U nu 64 U 63 U 130u 100 U 150 U ‘780
105-67-9 2,4-Dimethylphencl v S0 24U 28U 26 U 25U 50U L0 U 61U e
65-85-0 Benzoic acid 1500 250 U 120 U 140 U 129 v 130 v 250U 200 U v 160 U
111-91-1 bis(Z-Chloroethqu)methane . 1B a8 u 120 14 4 13 u 13u 25U 20U Mu 16U
120-83-2 2,4-Dichtorophenol 46 U 76 u 3%bu 42 u 9u 38 u B 60 U QU L7 U
120-82-1 1,2,4-Trichlorobenzene 15u 25 U 122u % u 13 13u 25U 20U 3tu 16 U
91-20-3 Naphthalene 15u o) 12u % Uy 13vu 13 u 25 U 200 Mu 16 U
106-47-8 4-Chloroaniline R R R R R R R R R R
87-68-3 Hexachlcrobutadiene 3Mu S50 u 24 4 28 U 26 U 25U S0 u 40 U 41U u
59-50-7 4-Chloro-3-methylphenol Hu S50y 24 u 28 U 26U s U 50 y L0y 61U L)
1-57-6 2-Hethylmphtbnrene 150U 2 Uu i2u 16 U 13 u 130u 25 u 20U 3tu 6 u
T7-47-4 Hexachlorocyclopentadiene 76U 130U sy 70y 64 U 63U 130U 100 u 150 v 78 U
88-06-2 2,4,6-Trichlorophenol 76 U 130 v 41 u ouv &4 U 630 130 U 100 U 150 u 734y
95-95-4 2,4,5-Trichtorophenol T6u 1300 étu 70 u 64 U 63 u 130 0 100 U 150 U By
91-58-7 2-Chloronaphthalene 150 250 12 u 14U 13u 130 25 U 20 v Itu 16U
88-74-4 2-Nitroaniline 76y 130V 61 u nu &4 U 83U 130 U 100 4 150 U 78U
131-11-3 Dimethylphthalate 15u 25U 12u 14 U 13u 13u 25 U 20U nu 1%su
208-96-8 Acenaphthylene 150 250U 120 14 U 13 v 13u 25 U 20U 3tu 16 U
99-09-2 3-Nitroaniline 76 u 130U 61 u 70 u 64 U 63 U 30U 100 U 150 U Bu
83-32-9 Acenaphthene 154 ro Mt 122u CWeu 13u 130 & u 20U J1u 16 U
51-28-5 2,4-Dini trophenol 150 U 250 u 120 U %o u 1290 130 U 250 u 200 U 310U 160 U
100-02-7 4-Nitrophenol T6 U 130 u 61 u ou 64 U 63 u 130 U 100U 150 U 78 U
132-64-9 Dibenzofuran i5u 25 U 12u 1% u 13u By 25U 20U MU 16 U
121-14-2 2,4-Dinttrotoluene 76U 130 4 81U o v 64 U 63 u 130 Y 100 U 150 U B U
606-20-2 2,6-Dinitrotoluene 76U 130 u 61U 04U 64 U 63 L 130 u 100 v 150 U 78U
B4-66-2 Diethylphthalate 5 u 25U 122v 1% u 13Uy 13u 25 U 20U Nu 16U
7005-72-3  4-Chlorophenyl -phenylether 154 S 12u “u 13u 13u S U 200 3tu 16 U
B&-73-7 Fluorene 15U 5 u 12 u 1% u 13u 3y 25 v 20U 3Mu 16 U
100-01-& 4-Nitroaniline 76U 130U 614U 70U &4 U 63 u 130 U 100 4 150 U B u
534-52-1 4,6-Dinitro-2-methy{phenol 150 U 250 U 120 U %o v 129 U 130U 250 U 200 U J1ou 160 U

Data Qualifiers: R: The data are unussble. The parameter may or may not be present.
U: The parameter was analyzed for but not reported asbove the associated
value, which is the sample quantitation limit. .
N: Presumptive evidence of the presence of the parameter at an estimated quantity.
E: The associated value 15 an estimated qQuantity.
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Project: WDOE MSHP

Site: Puget Sound

Lab: AR!

Page & of 14

CAS No. Target Parameter

86-30-6 N-Nitrosodiphenytamine

101-55-3 4-Bromopheny | -phenytether

118-74-1 Kexach iorobenzene

87-B6-5 Pentachloropheno!

85-01-8 Phenanthrene

120-12-7 Anthracene

84-74-2 Di-n-butytphthalate

206-44-0 Fluoranthene

129-00-0 Pyrene

85-68-7 Butylbenzylphthalate

91-94-1 3,3'-Dichlorobenzidine

56-55-3 Benro{a)anthracene

117-81-7 bis(2-Ethylhexyl )phthalate

218-01-9 Chrysene

117-84-0 Di-n-octylphthalate

205-99-2 Benzo(b)fluoranthene

207-08-9 Benzo{k)fluoranthene
Benzo(b+k)fluoranthene

50-32-8 Benzo{a)pyrene

193-29-5 Indenc{1,2,3-c,d)pyrene

53-70-3 Dibenz{a, h}anthracene

191-24-2 Benzo(g,h,i)perylene

25155-15-1 Cymene

B6-74-8 9H-Carbazole

58-08-2 Caffeine

198-55-0 Perylene

BO-97-7 B-Coprostancl

57-88-5 Cholesterol

83-46-5 8-Sitosterol

483-65-8 Retene

514-10-3 Abietic acid
Chlorodehydroabietic acid

1740-19-8 Dehydroabietic acid
Dichlorodehydroabietic acid
4,5-Dichloroguaiacol

5835-26-7 Isopimaric acid

90-05-1 2-Methoxyphenol (Guaracol)

471-77-2 Necabietic acid

1945-53-5  Palustric acid

127-27-5 Pimaric acid

Sandacopimaric acid
Tetrachloroguaiacol

3,4,5¢4,5,6)-Trichloroguaiacol

Pristane/Phytane
crl

Data Qualifiers:

bty [T

e o e e

. Table 1
BNA Organics Analyses Results
(ug/kg, dry weight}

Station 11 Station 12 Station 13 Station 14 Station 15 Station 16
Results @ Results Q@ Results Q Results @ Results Q Results Q

pDate:

Reviewer:
Matrix:

August 23, 1v89
T.D. Bowden
Sediment

Station 17 Station 18 Station 19 Station 20

15U 25U 12 u 1% u 1Bu 13u 3 u
15U 25 U 12v 14U 13u 13u U
5Uu 25U 122U 1% U 13u 13v 25U
76U 130 U 61 U v 64 U 63 u 130 u
22 33 8E BE 9E 13u 25U
15U 6 E 12 u 4 v 13u 13v 25 U
5u 450 12u 4 v 13v 130U Foll)
12 E 40 5E 10€ 15 E 13 9E
10 E 32 4 E 6 E 12 E 13u 9E
15U B 120 1%y 13u 3u 25 U
R R R R R R R
SE BE 12u 14 u TE 13u 5E

15v 8300 E 12u 18U 13U 130 40
TE 29 12u TE 17E 13u N
15u 25U 12u 1%u 13u 13 23 u

12U 130U
12u 13u

18w 45 12U 14 E 23 E 130 27T E
4 E 1T E 120u 5N 5E 13u 25 U
15v 25U 120 14 u 13u 130 25U
15U 23U 12Z2u 1% v 13u 13u 25 U
1BU 23U 12U 1% u 13u 13vu 25U
15 u s u 12u 4 u 13u 13u 25 U
15 a5 12u 1%y 13u 13v 25 U
15 U 25 v 12 u 1%y 13U 13U 25U
17 29 12u 10 K 130 13 u 25 U
T4 N 190 N 24 4 64 N 26V S u 50U
1700 1700 290 440 E 0 E 530 € 1400 E
540 E 1500 E 90 N 440 E 680 N 63 U 2600 E
B N 19 E 12U U 13v 130 AU

6.72 6.52 9.92 9.34 5.22 4.67 10.42

1.78 1.37 1.37 1.70 2.00 1.61 2.75

R: The data ere unusable. The parameter may or may not be present.
U: The parameter was analyzed for but not reported above the associated
value, which is the sample quantitation limit.
N: Presumptive evidence of the presence of the parameter at an estimated quantity.
€: The associated value 1S an estimated quantity. "
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Project:

WOOE MSMP

Site: Puget Sound

Lab: ARl

Page 5 of 14

CAS No.

108-95-2

-66-2
7005-72-3
86-73-7
100-01-6
934-5241

Target Parameter

Phenol
bis¢2-Chloroethyt Yether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene

Benzyl slcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropy! Yether
4 -Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethsane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenot
8enzoic acid
bis(2-Chloroethoxy)methane
2,4-Dichlorophenot
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenot
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl - phenylether
Fluorene

4-Nitroanitine
4,6-Dinitro-2-methylphenol

Data Quatifiers:

Station 21

~ Table 1
BHA Organics Analyses Results
{ug/kg, dry weight)

Date:

August 23, 1939

Reviewer: T.D. Bowden

Matrix:

Sediment

Station 22 sStation 23 Station 24 Station 25 Station 26 Station 27 Station 28 Station 29 Station 30

Results @ Results @ Results @ Results Q Results Q Results Q Results Q@ Results Q Results @ Results Q

10N U
15U u
15U u
1Bu QU
15 v U
7u a5 b
1B u U
Bu 9
15U U
15 v ou
15 U Su
Ty 18U
5u Su
51U eu
mu 45y
3ty 18U
150 U R.
154 U
46 U 27 u
154 gu
TE eu
R R
Ny 18u
LR 18u
6 E U
mu 45U
7o 45U
mu 45 U
150 9u
mu 45U
50 QU
i5u YU
mu 45U
15U U
150 U WU
Tu 45U
150 9u
mu 45 u
mu 450
15u .U
i5u U
3N 9u
mu 450
150 U v

The data are unusable.

U 17U itN
LA 170 8u
9y 17U 8u
gu 17 U 8uU
ou 17U 88U
S5y 8u 42 v
U 17 u s8u
Su 17 v 8u
%u 17 u 8u
%u 1i7u 8u
eu 170 8u
18U v 17U
Su 17 u 8u
LA 1i7u 8u
S 85U 42U
18U 3 u 17 v
R R R
2u i7u u
27U 520 25U
9u 17 u v
LA 1i7u BuU
R R R
B 4 u i7u
18u %u 17U
gu 17U s8u
45U 86 u 42 U
45U 86 u 42U
45U 86 u 42U
U 7u 8u
45 U 86y 420
U i7u au
U i7u 8u
&5 0 85 u 42U
9V wu 8u
S0 U 70 u - B4 U
45 U 85U 424
U 7y ju
45U 8 U 42U
45U 8u 42 U
v i7u 8u
QU i7u 83U
U 17 u 8u
45 U 85U 42 U
o 170U 84 U

value, which is the sample quantitation limit.

Presumptive evidence of the presence of the parameter at an estimated quantity,

The associated value 15 an estimated quantity.
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“Project: WDOE MSMP

. Date; August 23, 1589
Site: Puget Sound _ Tabte 1 Reviewer: T.D. Bowden
Lab: ARI . BNA Organics Analyses Resuits : Matrix: Sediment
Page 6 of 14 (ugskyg, dry weight)

CAS Mo. Yarget Parameter Station 21 Station 22 Station 23 Station 24 Station 25 Station 26 Station 27 Station 28 Station 29 Station 30

Results Q@ Results Q Results Q@ Results Q Results Q Results Q Results Q Results G Results Q Results o

86-30-6 N-Nitrosodiphenylamine 15U 9Uu QU 177U 8u QU 8u 8 U 18U 12 ¢
101-55-3  4-Bromophenyl -phenylether 15U U 9u 17 u Su S u 8u a8u 18U 12
118-74-1 Hexachlorobenzene 5 u 9u 17U 8u 9u 8u B U 18U 122U
87-86-5 Pentachlorophenol mnu S U 45 U & u 42 U 43 u 42U 39U a8 i 60 U
85-01-8 Phenanthrene 44 19 u 28 8u 16 BE 8N 28 220
120-12-7 Anthracene 12 E 27 U 17U 8U ou 8 u au 13U 270
B4-T4-2 Di-n-butylphthalate 15U ?u 9 17y su 9u a8u BuU 18U 120
206-44-0 Fluoranthene 65 37 4 E 41 sgv 17 15 E 8E 41 510
129-00-0 Pyrene 57 18 £ 3E &1 su 13 ME 8E 38 E 430 E
85-68-7 Butytbenzyiphthalate Bu %u U t7u 8y 9u 8y 8u 18y 12 u
9-94-1 3,3'-Dichlorobenzidine R R R R R R R R R R
56-55- Benzo(a)anthracene 29 30 u 18 8y 8E 5E 3N 17 E 410
117-81-7 bis(2-Ethylhexyl Jphthalate &7 S u 22 u 38 1% u 41 224U 2 Uu 39 58 E
218-01-9 Chrysene 51 52 QU 30 8u 12 7E 4 E 24 730
117-84-0 Di-n-octylphthalate Bu QU Qu 17u 8u eu 8Bu au 180 120
205-99-2 B8enzo(b)fluoranthene Fu 8u
207-08-9 Benzo(k)fluoranthene 9u gu

Benzo{b+k)fluoranthene 58 36 E U 54 L) 20 13E 6N ki 870
50-32-8 Benzol{a)pyrene 30 20 9u 24 8u 12 6 E au 27T N 380
193-39-5 Indeno(1,2,3-c,d)pyrene 154 9E 9u 17 u au Qu 5& s8u 181U 200
53-70-3 Dibenz(a, h)anthracene 15U gu 9u 170 s8u QU 8u 8u 18U 100
191-24-2 Benzo(g,h, i}perylene 150 TE U 17U ] Su 3E BU 18U 150
25155-15-1 Cymene _ 15U 20 %u 17U 8u 92U 8u 8u 180 12U
B86-74-8 9H-Carbazole 15U U gu 17U 8U 9u 8u 8u 18U 53
58-08-2 Caffeine 15U ou %u i7u 8u QU Bu 8U 189 12U
198-55-0 Perylene 56 10 9 19 BuU 14 8u KR 29 110
80-97-7 8-Coprostanol 270 65 N 65 N 140 17 u 140 63 E 70 E 240 230 E
57-88-5 Cholesterol 1360 380 E 330 € 500 25U 870 270 E 610 1600 104
83-46-5 B-Sitosterol 2300 350 E 150 E 480 42 u 580 E 130 E 260 730 620
483-65-8 Retene ' 81 U U 15 E 8u 9 8u su 14 E 35
514-10-3 Abietic acid 180 E

Chlorodehydrosbietic acid 100 N
1740-19-8  Dehydroabietic acid 520 E

Dichlorodehydroabietic acid 62U

4,5-Dichloroguaiacol 20
5835-26-7 Isopimaric acid _ 160 E
90-05-1 2-Methoxyphenol (Guaiacol) 31y
4T1-77-2 Necabietic acid 1200
1945-53-5  Palustric acid 620 U
127-27-5 Pimaric acid MU

Sandacopimaric acid Nu

Tetrachloroguaiacol 120

3,4,5¢4,5,6)-Trichloroguaiacol 120 v :

Pristane/Phytane 2.47 5.08 5.63 6.86 3.02 4.24 6.63 8.52 5.39 6.20

CPl 3.80 3.56 1.9 2.08 1.90 1.50 1.81 2.29 1.59 2.B6

Data Qualifiers: The dats are unusable. The parameter may or may not be present.

The parameter wes analyzed for but not reported above the associated
value, which is the sample quantitation. limit.

Presumptive evidence of the presence of the parameter at an estimated quantity.
The associated value is an estimated quantity.

ma cx
It

TIRRR e o s D 100 AU dob s LB bbb et e e ] L L e



Project: WDOE MSHP

Site: Puget Sound

Lab: ARI

Page 7 of 14

CAS No. Target Parameter

108-95-2 Phenol

111-44-4 bis(2-Chloroethyl Yether
95-57-8 2-Chlorophenol

541-73-1 1,3-Dichlorcbenzene
106-46-T 1,4-Dichlorcbenzene
100-51-6  Benzyl alcohol

95-50-1 1,2-Dichlorobenzene
95-48-7 2-Methylphenol

108-60-1 bis(2-Chloroisopropyl ether
106-44-5 4-Methytphenol

621-64-7  N-Nitroso-di-n-propylamine
67-72-1 Hexachloroethane

98-95-3 Hitrobenzene

78-59-% I1sophorone

88-75-5 2-Nitrophenol

105-67-9 2,4-Dimethylphenol
65-85-0 Benzoic acid

111-91-1 bis(2-Chloroethoxy)methane
120-83-2 2,4-Dichlorophenol
120-82-1 1,2,4-Trichlorobenzene
91-20-3 Naphthatene

106-47-8 4-Chloroaniline

B7-68-3 texachlorobutadiene
59-50-7 4-Chtoro-3-methylphenct
91-57-6 2-Methylnaphthalene
17-47-4 Hexachlorocyclopentadiene
88-06-2 2,4,6-Trichlorophenal
95-95-4 2,4,5-Trichlorophenol
91-58-7 2-Chloronaphthatene
88-74-4 2-Nitrosnitine

31-11-3 Dimethylphthatate
208-94-8 Acenaphthylene

99-09-2 3-Nitroaniline

83-32-9 Acenaphthene

51-28-5 2,4-Dinitrophenol

100-02-7 4-Nitrophenol

132-64-9 Dibenzofuran

121-14-2 2,4-Dinitrotoluene
606-20-2 2,6-binitrotoluena

Bh-66- Diethylphthalate
7005-72-3  4-Chlorophenyl-phenyiether
86-73-7 Fluorene

100-01-6  4-Nitroaniline

534-52-1  4,6-Dinitro-2-methylphenol

Data Qualifiers:

e e ] e e

Station 31 Station 32 Station 33

Results @ Results @ Results @
MK 3E 18vu 2t u 13U
11u 8u 1M1u 18u a1 130
11u v 1Mu 18U 21u 13U
1Mvu 8u Mu B 21u 130
11u 8y 11u 18 @ 21 v 13y
57 u 2 u 56U Q2 u 110 u 63 U
ftu v v 18U 21u 13 u
Htu s8u 1"Mtu 18U 21 u 13
1M1y s8u Hu - ) 21U 13u
11y "8V 1Mu 8u 25U 13U
Mnu gu 1M1u 18 u 2t u 1By
23 u 150 22 4 37u 42 U 250U
"Mu 8 u MMu 7.1 2AAu Bu
1M1vu 8u Mu 18U 21 u 1By
57 v U 56U 92U 110 i 63 U
23U 15U 22U 3Tu 42 v 25 u
1o v R 110 u R R 130 U
114 8u "o 18 u 214 13 u
U 23U 334 55 u &3 U 38u
1"Mu gu 1M1y 18y 21u 13U
1Mu 8v 19 6 E TE 13N

R R R R R R

230 15U 22 u 37u 42U 25U
23U 15U 2u 37U 420 25 U
1Mu su E 4E 18 E 13U
57U v u 92U 110U 63 u
5T u 9u 1] 92 4 110 ¥ 63 u
5Tu 39U u 92 u 1100 63U
1Mu au 1] B8u 21 u 3u
57U ou u 92u M"Mou 63 u
) 8u v 180 21u 13u
110 8u ME 56 13U
57U u u 92 U 110u 63U
1ty au E 4 E 2tu BE
110w 7u 110uv 180 u 210 v 30 u
57 v 9ou v 92 u 116 u 63 v
11 4 8u 10 E 1By 2iu 2E
57 u ou 56 U 92 U {10 u 63 u
57U L1l 56 U 92U 1104 63 U
"u au. 1tu 80 21U 13u
M"Mu Bu M"Mu 18y 21U 130
M"Mu 8u 4 E 15 E 13y
57T U 9u S6 U 92U 110 U 63 u
110 v 7Tu 110 U 180 v 210 v 130U

R: The data are wwsable. The parameter may or may not be present.

U: The parameter was analyzed for but not reported above the associated

value, which is the sample quantitation Limit. )
N: Presumptive evidence of the presence of the parameter at an estimated quantity.
E: The associated value is an estimated quantity.

AT

Table 1
BNA Organics Analyses Results
(ug/kg, dry weight)

L L T P e RO

0u
10y
10U
0u
10U
50 U
10UV
10U
iou
i0u
10U
20 u
wou
0u
S0 u
20U
100 U
0u
30U
10U
10 U
R

20 v
20 ¢
10U
50U
50 0
50U
0y
0u
10U
10 v
50 u
10U
100 u
sou
10U
Sou
50 v
10U
100
10U
50 U
100 v

Date:

Reviewer:

Matrix:

August 23, 1989
1.D. Bowden
Sediment

Station 34 Station 35 Stetion 36 Station 37 Station 38 Station 39 Station 40
Results Q Results @ Results Q@ Results Q Results Q Results Q Results Q
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Sandacopimaric acid
Tetrachloroguaiacol )
3,4,5¢4,5,6)-Trichloroguaiacol
Pristane/Phytane

CcPl

Data Qualifiers:

Station 31
Results @

u: -

E:

N A b ot s
b U Pl et L ks ] b
oom CE CcCcco

— G G

4.05
2.28

The data are unusable.
The parameter was analyz

Presumptive evidence of the presence of the
The associated value is an estimated quantit

AT

Table 1

BNA Organics Analyses Results
{ug/kg, dry weight)

Station 32 Station 33

—

[t
WVNEOOOCORO,

Project: WDOE MSMP

Site: Puget Sound

Lab: AR

Page 8 of 14

CAS No. Target Parameter

86-30-6 N-Nitrosodiphenylamine

101-55-3 4-Bromophenyl - phenylether

118-74-1 Hexachlorobenzene

87-86-5 Pentachlorophenol

85-01-8 Phenanthrene

120-12-7 Anthracene

B4-T4-2 Di-n-butylphthalate

206-44-0 Fluoranthene

129-00-0 Pyrene

85-68-7 Butylbenzylphthalate

91-94-1 3,3'-Dichlorobenzidine

56-55-3 Benzo{a)anthracene

117-81-7 bis{2-Ethylhexyl )phthatate

218-01-9 Chrysene :

117-84-0 Di-n-octylphthalate

205-99-2 Benzo(b)fluoranthene

207-08-9 Benzo(k)fluoranthene
Benzo(btk)fluoranthene

50-32-8 Benzo(a)pyrene

193-39-5 Indeno(1,2,3-¢,d)pyrene

53-70-3 Dibenz(a,h)anthracene

191-24-2 Benzo(g,h, i Jperylene

25155-15-1 Cymene

B6-74-8 9H-Carbazole

58-08-2 Caffeine

198-55-0 Perylene

80-97-7 B-Coprostanol

57-88-5 ‘Cholesterol

83-46-5 B-Sitosterol

483-65-8 Retene

514-10-3 Abietic acid
Chiorodehydrosbietic acid

1740-19-8 Dehydroabietic acid
Dichiorodehydroabietic acid

. 4,5-Dichtoroguaiacol

5835-26-7 lsopimaric acid )

90-05-1 2-Methoxyphenol (Guaiacol)

471-77-2  MNeoabietic acid

1945-53-5  Palustric acid

127-27-5 Pimaric acid

4.28
1.52

O T S T RO T RSN

140 €
490

22

4.23
2.56

Station 34 Station 35 Station 36
Results Q Results G Results O Results @ Results @

220

B U

18 u

Bu
2400

44 E

3.60
2,14

< m Tmm m

n
-
m CCc =

7.50
2.7%

- N - P
= NN 00 WO WEMN
mcocogczEzmmm commm>zomm

BN vl el b

7.53
2.18

The parameter may or may not be present.
ed for but not reported sbove the associated
value, which is the sample quantitation limit.

parameter at an estimated quantity.

Y.

Date:

Revieuer:

Matrix:

August 23, 1v89
T.D. Bowden
Sediment

Station 37 Station 38 Station 39 Station 40

i

- [ gy
C~NNUVT OO oOhO
cmecmm»™aem comg

SO0 OoOOY
mEcoccceaom

MY mms
-

=200

m

9.38
2.59

68 U
68 v
68 U
340 0
55 E
17 N
68 U
130
110
68 U
o u

640 E

1000 E

1500 E
80

12 U 26 U
12 v 13u
12U 13U
su 130 U
12U 1500
120 100
120 26 U
12 v 1700
12u 1900
12U 39
&0 U 130 U
2 U 1300
24 U 470
12u 1500
12U 26U
124
120
12U 1900
12U 1400
12U 830
12U 340
12U 670
12U 3oy
12U 110
122U 13U
1Ru 360
H0 E 1000 E
250 E 1300
170 £ 2300
12U 95
3.72 3.09
1.96 1.84



Project: WOOE MSHP

\ Date: August 23, 1989
Site: Puget Sound Table 1 Reviewer: T.D. Bowden
Lab: ARI BNA Organics Analyses Results Matrix: Sediment
Page 9 of 14 (ua/ky, dry weight)
CAS No. Target Parameter Station 41 Station 42 Station 43 Station 44 Station 45 Station 46 Station 47 Station 48 Station 49 Station 50
Results Q@ Resutts @ Results Q Results. Q Results Q@ Results Q Resuits Q Results Q Results g Results Q
108-95-2 Phenol 240 114 12u 26 iTu 13 u 40 v 27 v 13U
1M1-44-4 bis{2-Chloroethyl jether 15 U 1My 12V 14 u i7Tu 13U 14 u Nu 27 u 130
95-57-8 2-Chlorophenol 15U 110 12y 14y 17 u 1By 140 31u 27y 13u
541-73-1  1,3-Dichlorobenzene 150 1Mu 12 u 14% U 17 u 13 % u 31u 27T u 13U
106-46-7 1,4-Dichlorobenzene 150 Mnu 122U “%u 177 v 130 1% u MNu 27 u 12U
100-51-6 8enzyl alcohol T4 U 54 U 62 u 68 u B4 U &5 u 68 U 150 U 130 v 64 U
95-50-1 1,2-Dichlorobenzene 15U 1 v 124 & N i7u 134 1% u 3ty 27T u 13U
95-48-7 2-Methylphencl 150 1Mvu i2u 1% u 17 ¢ 13u 1% u v 27 u 134
108-60-1 bis(2-Chloroisopropyl Yether 15v 11y 122U %o 1T u 130 14 u v 27 U 13 u
106-44-5 4-Methyliphenol 15U Mu 120 4 u 17u 1300 14 u v 27 u 13U
621-64-7°  N-Mitroso-di-n-propylamine 15 U 1Mu 12U 14 u 170 13U 14 u 31u 27 u 13 u
67-72-1 Hexachloroethane 30U 22 1 29U 27T u 34U 26 U 2T u 61 u 55 U 26 U
98-95-3 Nitrobenzene i5u 1Muv 12U 14 u 17U 13 “%u 3tu 27T U 130
78-59-1 Isophorone : 150U 1My 12 4 % u 17U 13u 1% v 27T v 13 u
88-75-5 2-Nitrophenot 74 U 54 U 62 u 63U 86 U &5 U 68 U 150 U 130 ¢ 64 U
105-47-9 2,4-Dimethylphenol 30U 22 U a5y 27 v 34U 26 U 27 u 61U 53 u 26 U
65-85-0 Benzoic acid 150 v 110 v 120U %ou 170 u 130u %o u 310U 270 U 1300
11-91-1 bis(2-Chloroethoxy)methane 15U 114 12U 14 u 17 u 13 u % u 31y 27 0 13U
120-83-2 2,4-Dichlorephenol S 32u 37u AN 52U ou Y] 92 80 v s Uy
120-82-1 1,2,4-Trichlorobenzene 15 u 11u 12u %u 17u Bu 1% u Mo 27U 13u
91-20-3 Naphthatene BE 1Mu t2u TE LYA) 13y 14U u 27 u 13 u
106-47-8 4-Chloroaniline R R R R R R R [} R R
87-68-3 Hexachlorobutadiene 30U 22U 25U 3N 34 u 26U 2T u 6t U 53 u 26 U
59-50-7 4-Chloro-3-methylphenol ou 22 U 25 U 27T u k(T 26 U 2T v 6t v 53 U 26U
M-57-6 2-Methylnaphthalene 6 E ttu 120 SE 174 13u 1% U 3tu 27 u 13U
T7-47-4 Hexachlorocyclopentadiene 74 U 54 u 62 u 68 U Bé U 65 u 68 U 150 u 130 v 64 U
88-05-2 2,4,6-Trichlorophenol 74 U 54 U 62 u &8y 8s U 65U 68 u 150 u 130 u 64 U
95-95-4 2,4,5-Trichlorophenol 746 U 54 u 62U 68U 85U 65 U 68 U 150 U 130U Y]
91-58-7 2-Chloronaphthalene 15 4 u 12y 4 E 17Uy 130 1% u Lil) 27U 13U
88-74-4 Z2-Nitroaniline Thu 54 U 62 U 68 U 8 u & 68 u 150 u 130 v 64 U
131-11-3  Dimethylphthalate 15U 11v 2 u % u 17u 13u 1% 4 Nu 27 v 13 u
208-95-8 Acenaphthytene 150 1Mu 120 5E 17 u 1B3u 14 0 v 2T v 13u
99-09-2 3-Nitroaniline 74 v 54 U 62U 8 u 8 U 65 U &8y 150 U 130 U 64 U
83-32-9 Acenaphthene 5y 1"Mu 120 6E 7u i3u % U J1v 27 U 13y
51-28-5 2,4-Dim trophenok 150 U 110U 120 ¢ 140 U 170 U 130 U A [A T M0 u 270 U 130 v
100-02-7 4-Nitrophenol 74U 54 v 62U &8 U 86 u 65 u 68 U 150 U 1300 64 1
132-64-9 Dibenzofuran 150 1My 12u 5E 17 v 130 1%u Hu 27 u 13U
121-14-2 2,4-Dinftrotoluene T4 u 54 u 62 U 68 U 80 650 68 U 150 U 130 u &4 U
606-20-2 2,6-Dinitrotoluene Thu 54 u 82 U 68 U 85U 65 U 68 U 150 U 130 U 64 U
B4-65-2 Diethylphthalate 15U 1Mu t2u % u 17U 13U by MU 2T u 13y
7005-72-3  4-Chlorophenyl -phenylether 15 u Mu 12U SE i7u 13u %y v 27T u 13U
846-73-7 Fluorene 150 nu 12U 5E 17 u 3v 1% u Ny 27 U 130
100-01-6 4-Nitroaniline 74 U S4 U 62 v 68y 8 u 65 u 68 U 150 U 130 0 64 U
534-52-1 4,6-Dinitro-2-methylphenal 150 U 110V 120 ¢ 140 U 170 U 130 4 140U

310u 270 u 130 v

The date are unusable. The parameter may or may not be present.

The parameter was snalyzed for but not reported above the associated

value, which is the sample quantitation {imit.

Presumptive evidence of the presence of the parameter at an estimated quantity.
The associated value is an estimated quantity.

Data Qualifiers:

mE g®

i I R "

R L b 1 b S S M E L £ 58U B o 038
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Project: WDOE MSMP

Site: Puget Sound

Lab: ARl

Page 10 of 14

CAS No. Target Parameter

86-30-6 N-Nitrosodiphenylamine

101-55-3 4-Bromophenyl -phenylether

118-74-1 Hexachlorobenzene

87-86-5 Pentachlorophenol

85-01-8 Phenanthrene

120-12-7 Anthracene

B4-T4-2 Di-n-butylphthalate

206-44-0 Fluoranthene

129-00-0  Pyrene

85-68-7 Butylbenzylphthalate

NM-94-1 3,3'-Dichlorobenzidine

56-55-3 Benzo(a)anthracene

17-81-7 bis(2-Ethylhexyl )phthalate

218-01-9 Chrysene

117-84-0 Di-n-octylphthalate

205-99-2 Benzo(b}fluoranthene

207-08-9 Benzo(k) fluoranthene
Benzo{b+k }f luoranthene

50-32-8 Benzo(a)pyrene ’

193-39-5 Indeno(1,2,3-c,d)pyrene

53-70-3 Dibenz(a,h)anthracene

191-24-2 Benzo(g,h, iYperylene

25155-15-1 Cymene

B6-74-8 9ti-Carbazole

58-08-2 Caffeine

198-55-0 Perylene

80-97-7 B-Coprostancl

57-88-5 Cholesterol

83-46-5 B-Sitosterol

483-65-8 Retene

514-10-3 Abietic acid
Chlorodehydroabietic acid

1740-19-8 Dehydroabietic acid
Dichlorodehydroabietic acid
4,5-Dichloroguaiacol

5835-26-7 Isopimaric acid

90-05-1 2-Methoxyphenol (Guajacol)

471-77-2 Neoabietic acfd

1945-53-5  Palustric acid

127-27-5 Pimaric acid
Sandacopimaric acid
Tetrachlorogualacol
3,4.5(4,5,6)-Trichloroguaiacol
Pristane/Phytane
CP1

Data Qualifiers:

I tr e e [ TSP

AT e e

Table 1
BNA Organics Analyses Results
(ug/kg, dry weight)

Date:

Reviewer:
Matrix:

August 23, 1989
T.D. Bowden
Sediment

Station 41 Station 42 Station 43 Station 44 Station 45 Station 46 Station 47 Station 4B Station 49 Station 50
Results Q@ Results Q Results Q Results @ Results Q@ Resuits Q Results Q Results Q Results Q Results 0

-
H

u:

15U 11U 12U 14 u 17 u
15V 1Mu 12U 4N 174
15U 11U 12U . 5E 17y
74U a4 U 62 U 68 U 8 U
46 1Mu 12U 15 E MNE
14 E 1"Mu 120 TE In 13
13u 1Mu 12U 1% u 17y 13
93 7€ 12u 23 22 9
73 4 E 1240 20 E 23 3
15vu 1Mu 12U 14u 17U 13
R R R ® R
28 1u 12U TN 9N 3
150 w6u 120U 170 47 14
49 1"Mu 12Uy 12 E 16 N 7
15U itu 12u 1“u 17u 13
it u 12u
f1vu 120
68 E "nu 12u 17 E 22 E 1
29 1Mu 120 SE 1nEe 13
21 "nu 12vu 6E B E 13
LERLY 1Mu 120 1% U 17 u 13
22 1mu 120 6 E TE 13
Bsu 1Mvu 120 14 U 7u 13
15U 1Mu 12u 14 u 17 u 13
15U 1u 12u 1% 17 u 13
23 1"u 120u 8N 13E
4700 120 25U 100 140
12000 480 450 E 1100 640 860
4300 280 120 E 550 690 540
110 TE 5E 19 E 39
2.88 4 .96 &.74 1.3 12.80 16.77
3.18 1.57 z2.n in 2.65 2.60

The data are unusable, The parameter may or may not be present.

The parameter was analyzed for but not reported above the associated _

value, which is the semple quantitation Llimit.

Presumptive evidence of the presence of the parameter at an estimated gquantity.

The associated value is an estimated quantity, "
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A T

BNA Organics Analyses Results
(ug/kg, dry seight)

B

=

Date:
Reviewer:

Matrix: Sediment

Station 57 Station 58 Station 59 Station 60
Results Q@ Results @ Results 0 Results Q

o~

'OD‘OOO'O'O'O'OO'O'OOQC‘.U! OO OO~ ~NO OO

-t
MM ECC oo oo e aomOmIommcamacco

5§
o~

6.09
1.57

6.12
1.64

Project: WDOE MSMP
Site: Pugef Sound Table 1
Lab: ARI
Page 12 of 14
CAS No, Target Parameter Station 51 Station 52 Station 53 Station 54 Station 55 -Station 56
Results Q Results @ Results Q@ Results O Results @ Results @

86-30-6 N-Nitrosodiphenylamine 27U 25U 24U nMvu
101-55-3 4 <Bromopheny| - phenylether 27 u 23 u 24U 1"nu
118-74-1 Hexachlorobenzene 27 u 25 U 24 U 1nu
87-86-5 Pentachlorophenol 130 u 120U 120 U 55 u
85-01-8 Phenanthrene 42 &9 58 M 23
120-12-7 Anthracene 2T u 25U 8N 3E
84-74-2 Di-n-butylphthalate 27U 25 u 24\ 1"Mu
206-44-0 Fluoranthene 40 57 52 2t
129-00-0 Pyrene ME 3 30 19
85-68-7 Butylbenzylphthalate T 25U 24U 1t u
NM-94-1 3,3'-Dichlorobenzidine R R R R
56-55-3 Benzo(a)anthracene 17 E 21 E 20 E 8E
17-81-7 bis(2-Ethylhexyl)phthalate 34 32U 37 26 U
218-0%1-9 Chrysene 28 39 33 10 E
117-84-0 Pi-n-octylphthalate 2T u 25U 24 U 1nv
205-99-2 Benzo{b)fluoranthene
207-08-9 Benzo(k)fluoranthene

Benzo(btk)fluoranthene 41 N 50 43 E 17
50-32-8 Benzo(a)pyrene 21 E 23 E 15 E 6 E
193-39-5 Indeno(1,2,3-c,d)pyrene 2T u 25U 24 U SE
53-70-3 Dibenz{a, h)anthracene AT U S U 24 U nu
191-24-2 Benzo(g,h, i)perylene 2T v 25U 24 U 4E
25155-15-1 Cymene 27 u 25U 24 U 1mu
B56-T4-8 9Hi-Carbazole 2T u a5 U 24 U 1Mu
58-08-2 Caffeine 27T u 25U % U 1nmu
198-55-0 Perylene 43 45 36 "
80-97-7 B-Coprostanol 120 240 170 110
57-88-5 Cholesterol 1400 2200 1800 860
83-46-5 B-Sitostercl 1600 2500 2100 370
483-65-8 Retene 17 € 25 22 E 6N
514-10-3 Abietic acid )

Chlorodehydroabietic acid
1740-19-8 Dehydroabietic acid

Dichlorodehydroabietic acid

4,5-Dichloroguaiacol
5835-26-7 lsopimaric acid
90-05-1 2-Methoxyphenol (Guaiacol)
471-77-2 Neoabietic acid
1945-53-5 Palustric acid
127-27-5 Pimaric acid

Sandacopimaric acid

Yetrachloreguaiacol

3,4,5(4,5,6)-Trichloroguaizcol

Pristane/Phytane ¢.13 - B.66 7.21 5.36

CPl 1.41 2.01 1.52 2.20

Data Qualifiers: R: The data sre unusable.

The parameter may or may not be present.

Su 8Bu 9 U 35U
U 8u 9u 35U
U ) Su 35U
10 E 41 44 U 170 v
13E 26 25 98
4 E 1% E 11 28 E
U 84y g u 5u
24 E 49 &b 160
25 E 47 E 9E 150
U 8u QU Hu
R R R R
12 E 28 23 .64
41 E 29 U 46 E 190
21 & 48 35 93
U gu u 35
I5E 62 E 59 E 180 E
16 E 35 27 110
12 E £y 15 88
TE 9 9N 35U
1ME 27 T4 110 E
fu BuU u 50U
U 8u gu 35U
9u 8Bu qu 35 u
11 E 21 14 120
I5E 120 E 88 E 610 E
300 E 870 € 590 E 1500
100 E 360 E 200 E 1700
6 E 6 E 1M E 120
4.26 4.79 4.99 7.25
1.37 1.86 2.23 1.66

The parameter was snalyzed for but not reported above the associated

value, which is the sample quantitation limit.

Presumptive evidence of the presence of the parsmeter at an estimated quantity.

The associated value is an estimated quantity.

August 23, 1989
T.D. Bowden
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Project: WDOE MSMP Date: August 23, 1989

Site: Puget Sound Table 1 Reviewer: T.D. Bowden
Lab: ARI BNA Organics Analyses Results Matrix: Sediment
Page 12 of 14 {ug/kg, dry weight)
CAS No. Target Parameter Station 51 Station 52 Station 53 Station 54 Station 55 Station 56 Station 57 Station 58 Station 59 Station &0
Results @ Results © Results @ Results Q Results Q Results ‘G Results Q Results Q Results O Results Q

86-30-6 N-Ni trosodiphenylamine 27 v 25U 24 U nu U 10v U 8u U B5u
101-55-3 4-Bromophenyl -phenylether 2t u 25U 240 1Mu u 10Uu 9u 8u U 35U
118-74-1 Kexachlorobenzene 27 u e v 24 U Mu U 0ov U 8u U 5 u
87-84-5 Pentachlorophenol 1300 120U 120 U 55 U 47 v Stu 10 E MU 44 U 170 U
85-01-8 Phenanthrene 42 69 58 N 23 TE 52 13E 26 25 98
120-12-7 Anthracene 27T u 25U 8N 3E ?u 240 4 E 1% E 1" 2B E
B4-74-2 Di-n-butylphthalate 27T u U 25 U 1"u U 10 ¥ U g8y eu 350
206-44-0 Fluoranthene 40 57 52 2t 6 E 37 24 E 49 b 160
129-00-0 Pyrene ME 41 30 19 5E 28 25 E 47T E 39E 150
85-68-7 Butylbenzylphthalate 27 v 85U 24 U Mu U 10U U 8u ou U
91-94-1 3,3'-Dichlorobenzidine R R R R R R R R R R
56-55-3 Benzo(a)anthracene 17 E 21 E 20 E 8 E SE 12 12 E 26 23 64
117-81-7 bis(2-Ethylhexyl )phthalate 3 32y 7 26 U 13u 21U 41 E 29U 46 E 190
218-01-¢9 Chrysene 28 39 13 10 E B E 20 21E 48 35 93
117-B4-0 Di-n-octylphthalate 27T u 23U 24 U 1Mo gu 10 Al au 94U 35U
205-99-2 Benzo(b)fluoranthene gu
207-08-9 Benzo(k)f luoranthene Su

Benzo(b+k)fluoranthene 41 N 50 43 E 17 u 26 I5E 62 E 59 E 180 E
50-32-8 8enzo(a)pyrene 21 E 23 E 15 E 6 E 9u 15 16 E 35 27 10
193-39-5 Indeno(1,2,3-c,d)pyrene 27T u 25 U 24 U SE ou 100 12 E 3 15 88
53-70-3 Dibenz(a,h)anthracene 27 u a5 u 24 u f11u 21U 104 TE 9 9N 35U
191-24-2 Benzo(g,h, i)perylene 27 u 25 u 24 u 4 E 9u 104 1ME 27 14 110 €
23155-15-1 Cymene ' 27T u Bu 24 U "nu QU 10y gu v 9u 35 U
B56-74-8 9H-Carbazote 27T u 25 U 24 U "u o0 110 ¢u &y 9u B u
58-08-2 Caffeine 27T U 25U 24 U M"Mu 20U 1040 9u 3y U B
198-55-0 Perylene 43 45 36 1" 8N 17 11E 21 14 120
80-97-7 B-Coprostanol : 120 240 170 110 ”%u 79 BE 120 E 88 E 610 E
57-88-5 Cholesterol 1400 2200 1800 860 680 E 610 300 E 870 E 590 E 1500
83-46-5 B-Sitosterol 1600 2500 2100 370 4T E 300 100 E 340 E 200 E 1700
483-65-8 Retene iITE 25 22 E 6N 9u CE 6 E 6E ME 120
514-10-3 Abietic acid

Chlorodehydroabietic acid
1740-19-8  Dehydroabietic acid

Dichlorodehydrosbietic acid

4,5-Dichloroguaiacol
5835-26-7 Isopimaric ecid
90-05-1 2-Methoxyphenol (Guaracol)
47M-77-2 Neoabietic acid
1945-53-5 Palustric acid
127-27-5 Pimaric acid

Sandacopimaric acid

Tetrachloroguaiacol

3,4,5¢4,5,6)-Trichlorogualacol

Pristane/Phytane 9.13 8.66 7.21 5.36 6.09 6.12 4.26 4.79 4,99 7.25

CPl 1.41 2.01 1.52 2.20 t.57 1.64 1.37 1.86 2.23 1.66

Data Qualifiers: R: The data are unusable. The parameter may or may not be present.

U: The parameter was analyzed for but not reported above the sssociated

value, which 15 the sample quantitation Limit.
N: Presumptive evidence of the presence of the parameter at an estimated quantity.
E: The assocrated value i1s an estimated quantity. "~

et - vt ey ™ [ B SRS {1 e B 3



Project:

WDOE MSMP

Site: Puget Sound

Lab: ARI

Page 13 of 14

CAS No.

................................................................

100-01-6
334-52-1

Target Parameter

bis(2-Chloroethyt )ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
8enzyl alcohol
1,2-Dichlorcbenzens
biscs: thiressopropylycth
is(2-Chloroisopropyl)ether
4-Methylphenot
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitropheno!
2,4-Dimethylphenol
Benroic acid
bis(2-Chioroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
lexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachiorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichtorophenol
2-Chloronaphthalene -
2-Nitroaniline
2imethylﬁhfhalate
cenaphthylene
3-Nitroan¥line
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenot
Dibenzofuran

2,4-Dinitrotoluene

2,6-Dinftrotoluene
Diethylphthalate
4-Chlarophenyl -phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methyiphenol

Data Qualifiers:

~ Table 1
BNA Organics Analyses Results
(ug/kg, dry weight)

Station 61 Station 62 Station 63 Station 64 Station 65 Station 66 Station 47 Station 68
Results Q Results Q Results Q Results Q Results Q Resutts Q@ Results Q Results @

R:
u:

N:
E:

28V 29U 21 22 15u 04 f10
28U 29U 14 u 13u Bu 4 u 150
28 U 29U 1%u 13u 5u0 1%y 15u
28 v QU 1%u 130 . 15v ME 13E
280 29 14 U 130u 15U 5N 5N
140 u 140 b 7ou 66 U Bu rZu Bu
28U % u 14 v 13u 5u 8N N
28 u 29 v % u 13u 15U 4 1su
28 290 L] 1BU- 15U 14y 15U
2B U 22U 1%u 13v 15 U 260 290
28U 292U 14U 13u 1Su 14U 15 u
35 U 8 u 28 u 26U 29U 2% u 22 u
28U 29 u 1% u 13u 15U 140 15U
28 4 220 1%u 13u 15y 54 - 64
140 U 140 U Tou 66 U By 2 u 3u
55U 58 U 28 U 26U 29 U 29U 29U
270 u 290 u %o u 130v 150 U 150 v 150v
28 U 29U 14 u 130 5u %“u 15 u
82 u 87 u 42U u 44U 43U 44 U
28 U 29 u %u 13u 15u 14 v 15U
28 u 10N “%u 139 5u 46 55
R R R R R R R
55U s8u 28U 26 U 29U 2% u 29 u
55U S8 u 28 U 26 U 22U 22U 2% u
28 U 22U 20 u 13u 15 U 40 45
140 U %0 U [{ R 66 U By 2u 3u
4o u o v 0u 66 U B3u 2y Bu
%o u 140 ¢ fou 66 U Bu U 3u
28 u 22U 14 u 3u 1BuU 4 U 15U
140 u #ou Tou 66 U 3u 72 u 3y
28U 29U %u 130 15U Wy 5u
280 9N 14 v 130 15U 46 L6
140 u 140 u 70 U4 66 1 Bu T2u Bu
28 U 292U 14y 134 15 4 78 79
270 U 290 U 140 u 130U 150U 150 U 150 U
140 U 140 4 fou 66 U v nu 3u
28 u an 14 u 13u 15U 1“Bu 15 u
140 U 140 U nu 66 U U 2u (LR
140U 140 U v 66 U 3u 2u By
28U 292U LW 13u 15u 14 v 15u
28 U 29 U 14 u 13U 15U 86 84
10E 10 E 14U 13u 15U 85 82
1400 140 ¢ fou 66 U 73u 72U 3y
2 290 v 14 u 130v 150 U 150 v S0

The data are unusable. The parameter may or may hot be present,
The parameter was analyzed for but not reported above the associated
value, which 1s the sampie quantitation Llimit.

Presumptive evidence of the presence of the parameter at an estimated quantity.

The associated value is an estimated quantity.
-,

EE [ A

23|I oo A A0 £ 1 a0 e e

Date: August 23, 1389

Reviewer:
Matrix:

7.D. Bowden
Sediment



Project; WDOE MSHP Date: August 23, 1589

Site: Puget Sound Table 1 Reviewer: TY.D. Bowden
Lab: ARI BNA Organics Analyses Results Matrix: Sediment
Page 14 of 14 (ug/kg, dry weight)
CAS No. Target Parameter Station 61 Station 62 Station 63 Station 64 Station 65 Station 66 Station 67 Station 68
Results Q Results Q Results Q Results @ Results Q Results Q@ Results O Results Q

B6-30-6 N-Nitrosodiphenylamine 280 29 U 1% u 3u 15 U 14 U 150U 14 U
101-55-3 4-Bromophenyl - phenylether 28U 29U 14 u 130 15U 190 200 210
118-74-1 Hexachlorobenzene 28U 29 U %u 13u 15v 1% U 15U 14 v
87-86-5 Pentachiorophenol 140 v 140 v 70U 66U 73U 270 270 180
85-01-38 Phenanthrene 91 E 3 6 E 7N T4 J 140 140 140
120-12-7 Anthracene 15 . 23N 14 U 13u 15 u 120 110 160
84-74-2 Di-n-butylphthalate 2B u 29 U 14U 130U 15 U 14U 15U 14 U
206-64-0 Fluoranthene 150 € 140 12 E % 21 130 120 150
129-00-0 Pyrene 150 E 140 1ME "ME 18 93 85 120
85-68-7 Butytbenzylphthalate 28U 29 U % u 13u 15U 14 u 15U % U
91-94-1 3,3'-Dichlorobenzidine R R R R R R R R
56-55-3 Benzo{a)anthracene 57T E 58 8 E 7TE 10E 86 84 110
17-81-7 bis{2-Ethylhexyl)phthalate 83 E a3 20U "% 18 U 82 120
218-01-9 Chrysene 95 E 87 12 E 10 E 12 E 110 120 130
117-84-0 Di-n-octylphthalate 28 v 290U 14U 13Uy 15U 1] 15U 1% u
205-99-2 8enzo(b)fluoranthene
207-08-9 Benzo(k)fluoranthene

Benzo(b+k) fluoranthene 150 E 140 E 17.E 14 E 18 E 100 100 120
50-32-8 Benzo(a)pyrene 86 E 72 GE TE 8 E 120 110 130
193-39-5 Indeno(1,2,3-¢,d)pyrene 64 E 7h ?E Bu 6 E 1% u 15U 1% U
53-70-3 Pibenz({a,h)anthracene %N 2t N “%u 3u 154 95 98 130
191-24-2 Benzo(g,h, i )perylene 93 E 68 E TE SE 5E S5 E 50 E 68 E
25155-15-1  Cymene 28U 29U 14 u 1340 15U H%u 15U 14 U
86-74-8 9H-Carbazole 28U 29U % U 134 150 %y 150U 14 u
58-08-2 Caffeine 28U 29 u 14U 3u 150 14U 150 14 U
198-55-0 Perylene 84 E 73 9E ta.| 8N 140 150 160
80-97-7 B-Coprostanol 510 € 630 E 110 € 76 72 190 190 340 N
57-88-5 Cholesterol 1100 E 1200 870 790 640 880 210 2200 E
83-46-5 B-Sitosterol 1700 E 1500 540 430 370 400 350 1900 E
483-65-8 Retene 65 E 56 1% E 16 € 18 14 U 1By %y
514-10-3 Abietic acid ra Y

Chlorodehydroabietic acid 120 U
17406-19-8  Dehydroabietic acid ] 29 u

Dichlorodehydroabietic acid 580

4,5-Dichloroguaracol S8 u
5835-26-7 Isopimaric acid 58 U
$0-05-1 2-Methoxyphenol (Guaiacol) 22U
&7-77-2 Neosbietic acid : 120 U
1945-53-5  Palustric acid 580 U
127-27-5 Pimaric acid 29U

Sendacopimaric acid 290

Tetrachloroguaiacol 390

3,4,504,5,6)-Trichloroguaiacol 1200

Pristane/Phytane 7.36 9.64 9.78 9.81 10.59 4,66 5.13 4.28

cPl 1.56 2.41 2.72 2.87 2.19 1.68 1.12 1.52

Data Qualifiers: R: The data are unusable. The parameter may or may not be present.

U: The parameter was analyzed for but not reported above the associated

value, which is the sample quantitation limit.
N: Presumptive evidence of the presence of the parameter st an estimated quantity.
E: The asscciated value 1s an estimated quantity. [



Project: WDOE MSMP Date: August 23, 1989
Site: Puget Sound Reviewer: T.D. Bowden
Lab: AR! Table 1A Matrix: Sediment
Quantitation Limits

(ug/kg, dry weight)

Quantitation Limit Quantitation Limit

Target Parameter Average Lowest Tarcat Parameter Average Lowest

Phenot 16 8 N-Nitrosodiphenylamine 17 8 P
bis{2-Chloroethyl)ether 16 8 4-Bromophenyl -phenylether 17 8 N
2-Chiorophenol 16 8 Hexachlorcbenzene 17 8 0
1,3-Dichlorobenzene 16 8 Pentachi{orophenal 85 41
1,4-Dichlorobenzene 17 8 Phenanthrene 14 8

Benzyl alcohol 83 39 Anthracene 22 8
1,2-Dichlorcbenzene 17 8 -Di-n-butylphthalate 16 8
2-Methylphenol 17 8 Fluoranthene 12 8
bis(2-Chloroiscpropyl Yether 17 8 Pyrene 12 10
4-Methylphenol 17 8 Butylbenzyiphthalate 16 3
N-Nitroso-di-n-propylamine 17 8 3,3'-Dichlorobenzidine

Hexachloroethane 33 15 Benzo(a)anthracene 13 8

Nitrobenzene 17 8 bis(2-Ethylhexyl)phthalate 18 1

Isophorone 17 8 Chrysene 12 "

2-Nitrophenol 84 39 Di-n-octylphthalate 17 8
2,4-Dimethylphenol 50 15 Benzo(b)fluoranthene 12 8

Benzoic acid 173 100 Benzo(k)f lusranthene 12 8
bis(2-Chlorcethoxy)methane 17 8 Benzo{b+k) fluoranthene 13 8
2,4-Dichlorophenol 50 13 Benzo(a)pyrene : 14 8
1,2,4-Trichlorobenzene 17 8 Indeno(1,2,3-c,d)pyrene 16 8

Naphthalene 17 8 Dibenz(a,h)anthracene 16 8
4-Chloroaniline Benzo(g,h,i)perylene 16 8
Hexachlorobutadiene ki 16 Cymene 17 8
4-Chloro-3-methylphenol 34 16 9H-Carbazele 17 8
2-Methylnaphthaiene 17 8 Caffeine 17 8
dAexachlorocyclopentadiene 74 39 Perylene 12 8
2,4,5-Trichlorophenol 84 39 B-Coprostanol 29 17
2,4,5-Trichiorophenol 84 39 Cholesterol 25 25
2-Chloronaphthalene 17 8 B-Sitosterol 55 42
2-Nitroaniline B4 39 Retens 14 8
Dimethylphthatate 17 8 Abietic acid [¥A 29
Acenaphthylene 17 8 Chiorodehydroabietic acid 120 120 .
3-Nitroaniline 84 3¢ Dehydrosbietic acid 29 29 :
Acenaphthene 19 8 Dichlorodehydroabietic acid &7 58

2,4-Dini trophenol 149 77 4,5-Dichloreguaiacol 31 58
4-Ritrophenol 84 39 Isopimaric acid 89 58 s
Dibenzofuran 17 8 2-Methoxyphenol (Guafacol} 40 29 =
2,4-Dinitrotoluene 84 39 Neoabietic acid 157 120 '
2,8-Dinitrotoluene 84 39 Palustric acid 800 580
Diethylphthalate 17 8 Pimaric acid 9 29
4-Chloropheny! -phenylether 17 8 Sandacopimaric acid 39 29

Fluorene 17 8 Tetrachloroguaiacol 170 120
4-Nitroaniline . 84 39 3,6,5(4,5,8)-Trichloroguaiacol 158 120
4,6-Dinitro-2-methylphenol 149 77

[
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Project: WDOE MSMP Date: August 23, 1989
Site: Puget Sound Reviewer: T,D, Bowden
Lab: AR! Table 2 Matrix: Sediment
. Sample Nos.: Stations 1-é8
BNAs
Sample/Extract Holding Times

Sample Date Date Holding Time* Date Analyzed Holding Time*
Number Coliected Extracted (Extraction) F1 F2 F1 (Analysis) F2
Station ¥ 3/29/88 4704789 414789 4/14/89 10 10
Station 2 3/29/88 4/04/89 4/14/89 4/14/89 10 10
Statgon 3 3/29/88 4/04/89 4/14/89 4/14/89 10 10
Station & 3/260/88 = 4/04/89 4/14/89 4714789 10 10
Station 5  3/29/88 4/04/89 4/15/89 4/15/89 1 11
Station 6 3/29/88 4/04/89 4715789 4/15/89 1 11
Station 7 4/02/89 4/06/89 4/21/89 4721789 15 15
Station 8 4/02/89 4706/89 4/21/89 4721789 15 15
Station 9  4/02/89 4706/89 4721789 4/25/89 15 19
Station 10 4/02/89%9 4/06/89 4/25/89 4/28/89 19 22
Station 11 4/02/89 4706/89 4/25/89 4/25/89 19 19
Station 12 4/03/89 4/07/89 4/25/89 4/25/89 18 18
Station 13 4/03/89 4/07/89 4/25/89 4/25/89 18 18
Station 14 4/03/89 4/07/89 4/25/89 4725789 18 18
Station 15 4/03/89 4/07/89 4/25/89 4726789 18 19
Station 16 4/04/89 4/07/89 4/26/89 4726789 1% 19
Station 17 4/04/89 4/07789 4/26/89 4/26/89 19 19
Station 18 3s28/89 4703789 4/15/89 4115789 12 12
Station 19 3/28/89 4/03/89 4/15/89 4715/89 12 12
Station 20 3/28/89 4/03/89 4/15/89 4/15/89 12 12
Station 21 3/28/89 4/03/89 4/15/89 4/15/89 12 12
Station 22 3/25/89 3/29/89 4/06/89 4/06/89 8 8
Station 23 3/25/89 3729789 4/06/89 4/07/89 8 9 ,
Station 24 3/25/89 3/29/89 4728/89 5705/89 30 37 &
Station 25 3/24/89 3/30/89 4/07/89 4/07/89 a 8
Station 26 3/24/89 3730789 4/07/89 4/21/89 8 -]
Station 27 3/24/89 3729/89 4/10/89 4/10/89 12 12
Station 28 3/23/89 3/29/89 4705/89 4705789 7

Station 29 3/24/89 3/29/89 4710789 4714789 16
Station 30 3/22/89 3/29/89
Station 31 3/22/89 3/28/89
Station 32 3/23/89 3/29/89
Station 33 3/22/89 3728789
Station 34 3/23/8% 3/29/89
Station 35 3/23/89 3/29/89
Station 3§ 3/22/89 3728/89
Station 37 3/22/89 /28789
Station 38 3/21/89 3/24/89
station 39 3/21/89 3724789
Station 40 3/721/89 3724789
Station 41 3/21/89 3/28/89
Station 42 3/21/89 3/28/89
Station 43 3/20/89 3/27/8%9
Station 44 3/20/89 3/27/89
Station 45 3/20/89 3/27/89
Station 46 3/20/8% 3/27/89
Station 47 3/20/89 3727/89
Station 48 3/19/8% 3/28/89
Station 49 3/19/89 3/28/89
Station 50 3/19/89 3/28/89

7

12
4/05/89 4/05/89 7
4/05/89 4/05/89 8
4/05/89 4/05/89 7
4/05/89 4/05/89 8
4/05/89 4/06/89 7
4706/89 4/06/89 ]
4/06/89 4/12/89 9
4/06/89 4/06/89 9
3/31/89 3/31/89 ;
4

&

&

5

5

5

é

6

5

[

&

—

-
VIO VI S r = O UL D0 00 00~ 00~

3/31/89 3/31/89
3/31/89 4/04/89
4701/89 4701/89
4701/89 4/01/89
4/01/89 4701/89
4/01/89 4701/89
4/01/89 4/01/89
4/02/89 4702/89
4/02/89 4£/02/89
4/02/89 4702/89
4/03/89 4/03/89
4/03/89 4/03/89

4/15/8%9 4/15/89 11 1"

CORNNNNNNCOO PO ROV ONNNNNANHAUC OO NN NS B COHWEL NN

Station 51 3/29/89 4/04/89

Station 52 3/29/89 4/04/89 4/19/89 4/19/89 15 1%
Station 33 3/29/89 4/04/89 4/19/89 4/159/89 15 13
Station 54 3/24/89 3/30/89 4/12/89 4/12/89 13 13
Station 55 3/24/89 3/30/89 4/12/89 4/12/89 13 13
Station 56 3/24/89 3/30/89 4/12/89 4712/89 13 13
Station 57 3/23/89 3/29/89 4/28/89 3/05/89 30 37
Station 58 3/23/89 3/29/89 4/06/89 4/06/89 8 8
Station 59 3/23,89 3/29/89 4/06/89 4/12/89 g 14
Station &0 3/21/89 3728/89 4/03/89 4/03/89 é &
Station 61 3/21/89 3/28/89 4/93/89 4/04/89 6 7
Station &2 3/21/89 3/28/89 4/04/89 4/04/89 7 7
Station &3 3/20/89 3/27/89 4/02/89 4/04/89 6 8
Station &4 3/20/89 3/27/89 4/02/89 4/02/89 6 -]
Station 65 3/20/89 3/27/89 4/02/89 4/02/89 6 é
Station &6 3/28/89 4/03/89 4720789 4/20/39 17 17
Station 67 3/28/89 4/03/89 4720/89 4/20/89 17 17
Station 68 3/28/89 4/03/89 4/21/89 4721789 18 18

* Holding time in days. i . .
Extraction - Time of collection to time of extraction.
Analysis - Time of extracation to time of analysis.



Project: WDOE MSMP
Site: Puget Sound
Lab: ARI

Target Parameter

Hexachlorobenzene
Pyrene
Butylbenzylphthalate

bis{2-Ethylhexyl )phthatate

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h, i)perylene
B-Coprostanol
Cholesterol
B-Sitosterol

Date: August 23, 1989
Table 3 Reviewer: T.D. Bowden
Continuing Calibration Check Matrix: Sediment
Sumary of Exceptions*

Calibration Check Date

3/31789 4701789 4/02/89 4703/B9 4705789 4705/89 4/06/89 4/10/89 4714789 4/21/B9 4725/89 4/25/89

(0732)  (1556) (1035)  (1656)
-29.7
-35.8 -34.5 -40.2 -26.8 -29.5
-35.1
3.3 -34.0 -37.9
-33.4 -31.0
-30.6 : -34.1
26.7
-35.2 -41.0 -33.6 -45.6 -73.8 _ 34.4
' -50.0 45.7
-31.0 33.3 . 40.5 31.0 57.1

I A g

Compounds with Percent Differences (X0) that do not meet project acceptance criteria
and that have associated positive hits. The value listed is %.

Project acceptance criteria: Sterols - XD <=30X.
ALl other compourds - %D <=25%.

| [AE oo
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Project: -WDOE MSMP
Site: Puget Sound Table 4
Lab: ARl

Date: August 23, 1989

Reviewer: T.D., Bowden
Method Blank Summary Matrix: Sediment

(values in ng/ul, estimated)

Date of Method Blank Extraction

YTarget Parameter 3724189 3/27/89 3/28/89-1  3/28/89-2 3/29/89 3/30/89 4/03/89 4704789 4106189 4707789

bisc2-EthylhexyUphthatate 200 tou  1eu  aeu a1 o tou  tev  1au  1eu
Adjusted

Target Parameter n Hean SD 95%ile o5%ile*

bis2-EthylhexyUphthatate 0o 08 08 21 »

* Value n ug/kg, dry weight. Dry weight conversion applied using mean sample weight (72.66 g).

This value has been use in assigning the "u» qualifier in order to decrease the significance
of the reported value.

[ 2]



Project: WODE MSMP
Site: Puget Sound
Lab: ARI
Page 1 of 2
Acid Fraction
Sample 2FP PHL PCR TBP
Station 1 a7.9 49.7
Station 2 35.9
Station 3 35.0
Station 4 16.8 25.6 32.8 39.1
Station 5 34.4
Station & 35.5
Station 7 14.2 32.5
Station 8 9.2 27.6
Station 9 21.7 7.8
Station 10 25.4 46.8
Station 11 28.2 43.1
Station 12 17.2 32.0
Station 12rR* 0 26.7 39.8
Station 13 25.2 41.5
Station 14 20.5 37.3
Station 15 20.9 37.2
Statjon 16 19.6 36.0
Station 17 18.4 L
Station 18 35.4
Station 19 28.8 41.2
Station 20 34.8 49.2
Station 21 4.4 40.7
Station 22 23.7 8.6
Station 23 24.8 40.7
Station 24 21.6 35.7
Station 25 26.7 44.8
Station 26 16.5 34.2
Station 27 23.0 35.6 48.5
Station 28 25.1 3%.9
Station 29 21.2 38.9
Station 30 22.5 39.6
Station 31 33.6
Station 32 17.8 33,9
Station 33 3.6 4h b
Station 34 25.3 42.6
Station 35 24.1 40.0
2FP  2-Fluorophenol
PHL  Phenol-d5
PCR p-Cresol-d4
18P 2,4,6-Tribromophenol
* F2 Rerun at 1:10 dilution

ACR -

bce
NB2Z
FBP

Table 5

Surrogate Recovery
Summary of Exceptions
(value = % Recovery)

August 23, 1989

ACR DCB NBZ
44 .8 33.0 32.9
21.1 34.8
46.8
46.6 29.8
49.6
49.6
3%.2 46,9
47.6
48.0
45,6
46.1 49.3
49.5
47.7
Acridine-d¢
1,2-Dichlorobenzene-di4
Nitrobenene-dS5

2-F luorobiphenyl

Date:
Reviewer: T.D. Bowden
Matrix: Sediment
Neutral Fraction
FBP ANT FLA TPH DBA
39.9 48.3 42.9 40.8
k
ANT _ Anthracene-d10
FLA  Fluoranthene-di0
TPH  Terphenyt-d14
DBA Dibenzo(g, h)anthracene-di4
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Project:
Site:
Lab: AR!

Page 2 of 2

WDOE

MSMP

Puget Sound

jable 5
Surrogate Recovery
Summary of Exceptions

{value = %X Recovery)

Acid Fraction

August 23, 1989
T7.D. Bowden
Sediment

Date:
Reviewer:
Matrix:

Neutral Fraction

Sample 2FP PEL PCR ACR DCB NBZ
Station 36 7.2 16.9 29.7 45.4 23.0
Station 37 36.8
Station 38 23.9 43.8
Station 39 19.1 3.8 47.8 45.5 42.3
Station 40
Station 41 7.2 45.3
Station 41R* 29.9 47.7
Station 42 2v.8 47.5
Station 43 23.7 40.7 45.6
Station 44 25.3 42,2
Station 45 23.5 40.4 47.3 47.4
Station 446 21.5 41.8
Station 47 28.4 47.6
Station 48 27.6
Station 49 7.2 21.5 43.2 27.5 32.1
Station 50 5.8 16.6 37.7 37.7 I15.5
Station 51 24.1% 44.6
Station 52 30.3 46.6
Station 33 22.7 38.4
Station 54 33.0 47.2
Station 55 10.5 21.7 40.3 38.3 44,5 33.5
Station 56 21.0 36.0 48.2
Station 57 1.5 24,56 47.9 34.8 36.6
Station 583 26.9 44,2
Statien 59 23.5 33.3 49.6
Station 60 22.9 40.8
Station 61 2.9 24,4 42.5 34.9 33.9
Station 62 21.3 40.5
Station 63 26.4 43.3
Station &4 25.5 47.1
Station 65 26.1 4.4 49.8
Station &6 15.7 28.2 42,0 41.3
Station 67 24.9 374
Station 68 22.4 38.5 46.8 47.4
Station 68R* 3.1 156 48.0
2FF  2-Fluorophenol ACR  Acridine-d?9
PHL  Phenol-d5 pce  1,2-Dichiorobenzene-di4
PCR p-Cresol-dé NBZ Nitrobenene-dS
TBP  2,4,6-Tribromophenol FBP  2-Fluorobiphenyl

* F2 Rerun at 1:10 ditution

FBP ANT FLA TPH DBA
36.5 39.4
180
x
49.9
167 151
ANT  Anthracene-di0
FLA  Fluoranthene-did
TPH  Terphenyl-dl4
DBA Dibenzo(a,h)anthracene-dl4



Project: WDOE MSMP Date: August 23, 1989
Site: Puget Sound Table & Reviewer: T.D. Bowden
Lab: ARI MS/MSD Analysis Matrix: Sediment
Summary of Exceptions
Station 5
Compound _ MS %R MSD XR RPD  Associated Samples with Positive Hits,
or Nen-detects When %R<10%
4-Chloroaniline 5.2 8.8 Stations 1-21, 51-53, &6-68
Hexachloreocyelopentadiene 37.6 8.8 124 None
3,3t-Dichlorobenzidine 2.8 9.6 -110 Stations 1-21, 51-53, 6668
Benzo{g,h, i)perylene 19.2 14.4 Stations 8, 66, 67, 68
Station 26
Compound MS XR  MSD %R RPD  Associated Samples with Positive Hits,
or Non-detects When XR<10%
Phenol 29.8 39.7 Stations 25, 26, 56
Benzoic acid v) 29.7 -200 Stations 25, 26, 56, 55, 56
4-Chloroaniline 2.7 3.3 Stations 25, 26, 54, 55, 56
3,3t-pichlorcbenzidine 0 1.2 -200 Stations 25, 25, 54, 55, 56
Benzo(g,h, i)perylene 39.5 57.1° Station 54
Station 32
Compound MS %R MSD %R RPD  Associated Samples with Positive Hits,
or Non-detects When %XR<10%
Phenol. 34.5 30.3 Staticns 32, 57, 58, 59
Benzoic acid 0 0.5 +200 Stations 22-24, 27-30, 32, 34, 35, 57-5¢9
4-Chloroaniline 2.7 4,2 Stations 22-24, 27-30, 32, 34, 35, 57-59
3,3'-Dichlorobenzidine 2.7 0.4 147 Stations 22-24, 27-30, 32, 34, 35, 57-59
Station 38
Compound MS %R MSD XR RPD  Associated Samples with Positive Hits,
or Non-detects When XR<10%
Acenaphthene 5.3 50,0 Station 40
Benzocic acid 0 0 Stations 38, 39, 40
3,3'-pichlorcbenzidine 8.5 16.8 Rone
Station 44
Compound MS XR  MSD XR RPD Associated Samples with Positive Hits,
or Non-detects When XR<10%
4-Chloroaniline 7.8 é.4 Stations 31, 33, 36, 37, 41-50G, 60-45
3,3 -Dichiorcbenzidine 0 [t} Stations 31, 33, 36, 37, 41-50, &0-65
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Project: WDOE MSHP . Date: August 23, 1989
Site: Puget Sound Reviewer: T.D. Bowden
Lab: ARI Table 7 Matrix: Sediment
Internal Standards
Summary of Exceptions

: Internal Internal Standard Acceptance Limits (2) Factor of Concentration of IS
%ﬁi Date Sample Standard Areas -50% +100% ~12-hour area  (ug/kg, dry weight)
M 12-hour  Sample (+/- factor of 2)
{previous}
4712789 Station 36 (F2R) DCB 125922 284738 62961 251844 + 2,26 504 ug/kg
NPT 467548 1026220 2337746 935096 +  2.19 S04 ugskg
ANT 258924 517964 129462 517848 + 2,00 630 ug/kg
CRY 320988 696524 160494 641976 + 217 - 630 ug/kg
Station 59 (F2) DCs 125922 332040 62961 251844 +  2.54 353 ug/kg
NPT 467548 1071160 233774 935096 +  2.29 353 ug/kg
ANT 258924 548668 129462 517848 +  2.12 441 ug/kg
CRY 320988 712899 160494 641976 +  2.22 441 ug/kg
4/21/89 Method Blank 4707 (F1) DCB 97050 210174 48525 194100 +  2.17 400 ug/kg
NPT 401834 829642 200917  B03668 + 2.06 400 ug/kg
PRY 284734  54081% 143367 573468 + 2.23 570 ug/kg &
B Method Blank 4/07 (F2) OCB 97050 245070 48525 194100 +  2.57 400 ug/kg
: NPT 401834 959822 200917  803&68 +  2.41 400 ua/kg
ANT 261620 624132 130810 523240 + 2.39 500 ug/kg
PHN 281267 606585 130634 522534 + 2.32 300 ug/kg
CRY 349133 793620 174567 698266 + 2.27 500 ug/kg
PRY 284734 710820 143367 573468 + 2,48 570 ug/kg
%E 4/25/89 Station 9 (F2R) DCB 78606 156218 38303 153212 +  2.04 466 ug/kg
H ¢1035) Station 12 (F2) DCB 76606 163908 38303 153212 + 2.1 1008 ug/kg
4/25/89 Station 14 (F2) NPT 301085 682570 150543 602172 2+ 2.27 558 ug/kg
(1656) ' ~ ANT 2009856 414738 100493 401972 +  2.06 697 ug/kg

PHN 225919 453161 112960 451838 + 2.0 418 ug/kg

i (s

(1) bca  1,4-Dichiorobenzene-dé (2) Acceptance limits based on & factor of
NPT  Naphthaiene-d3 +/-2 of value from 12-hour standard area

ANT  Acenaphthene-d10

PHN  Phenanthrene-di0

CRY Chrysene-di2

PRY Perylene-d12



Project:
Puget Sound

Site:
Lab:

AR]

WOOE MSMP

Station

Station
Station
Station
Station
Station
Station
Station
Station
Station
Station
Station 11
Station 12
Station 13
Station 14
Station 15
Station 16
Station 17
Station 18
Station 19
Station 20
Station 21
Station 22
Station 23
Station 24
Station 25
Station 26
Statijon 27
Station 28
Station 29
Station 30
Station 31
Station 32
Station 33
Station 34
Station 35
Station 36
Station 37
Station 38
Station 39
Station 40
Station 41
Station 42
Station 43
Station 44
Station 45
Station 46
Station 47
Station 48
Station 49
Station 50
Station 51
Station 52
Station 53
Station 54
Station 55
Station 56
Station 57
Station 58
Station 59
Station &0
Station &1
Station 62
Station &3
Station &4
Station 45
Station 64
Station 67
Station &8

—
OOVR~NO N W~

Number of
Unknowns

Table 8

(ug/kg, dry weight)

TIC Summary

Average
Concentration

830

el
3300
520
750
220
160
140
320
440
750

Alt concentrations are considered estimates.

Date:
Reviewer:
Matrix:

T.D. Bowden
Sediment

Max imum
Concentration
(ug/kg, dry weight)

1500
690
620

2200

1100
680
370

2400

2200

3500

2200

3500

1800

2100

1800

2100

4400
840

140C

1000

1500
230

Tentatively identified compounds (TICs) that were found in both
the method blank and the sample were not included in this summary.

August 23, 1989




Project: WOOE MSMP Table 9A Date; August 23, 1989
Site: Puget Sound Reviewer: T.D. Bowden
Lab: ARI Monitoring Variability Samples Matrix: Sediment
Page 1 of & (ug/kg, dry weight)
CAS No. Target Parameter Station 5 Station 51 Station 52 Station 53 Station 26 Station 54 Station 55 Station 56
4} (2) (3) (3) )] (2) 3 3
108-95-2 Phenot 26U 270 25U 24 U 9N 1tu 9 U 7N
1M1-44-4 bis(2-Ch{oroethyl Yether 26 U 27 u 25 U 24 U 9u M"Mu ou 10U
95-57-8 2-Chtorophenol 26 U 27 U 25 u 24 U 9u MMu 9u 10U
541-73-1 1,3-Dichiorobenzene 26 U 27 u 250 24 U 9u "Mvu 9u 10U
106-46-7 1,4-Dichlorobenzene 26 U 27T u 25 U 24 U U M"Mu U 10 U
100-51-6 Benzyl atcohol 130 U 130U 120 U 120U &3 v 55 U 47 U 51U
95-50-1 1,2-Dichtorobenzene 26U 27 4 25U 24 U 9u Mv U 10U
95-48-7 2-Methytphenol U 2T u S5 u 24 U 9u M 9u 10U
108-60-1 bis(2-Chtoroisopropyl)ether 26 U 27U 25U 24U 9u 11 v 9u 10U
106-44-5 4-Methytphenol ) 26 U 2T u 25 U 24 U u H"u U ioc U
621-64-7 N-Nitroso-di-n-propylamine U 2T u 25U 24 U 9u 1t u Qu 10U
67-72-1 kexachloroethane 52U 54 u U 47 U t7 U 22U 19U 20 U
98-95-3 Nitrobenzene 26 2Ty 25U 24 U 9u Mu QU ou
78-59-1 Isophorone : 26U 2T u 25U 24 U 9.u 11u 9u 10U
88-75-5 2-Nitrophenol 130 v 1300 1200 1201 43 u 55 u 47 u 51 U
105-67-9  2,4-Dimethylphenol 52 U 56 U U 47U 17 u 22U 19U 20U
65-85-0 Benzoic acid 260 U 270 U 250 U 240 U R R R R
11-91-1 bis(2-Chloroethoxy)methane 26U 27T u s u 24 U 2u 1Mmu 2u 10u
120-83-2 2,4-Dichlorophenol 7B u . Bu T4 U 1u 26 L 30 28 U LD NT]
120-82-1% 1,2,4-Trichlorobenzene 26 U 27 u B u 24 U u 114 QU 104
91-20-3 Kaphthalene 6 E 27T u 8 E TE Su 1My eu SE
106-47-8 4-Chloroaniline R R R R R R R R
B7-68-3 Hexachlorobutadiene 52 u 54 U QU 47T UL 17 u 22U 19U 20 U
59-50-7 4-Chloro-3-methylphenol 52U 540 MU 4T U 17y 22U 9u 20U
91-57-6 2-Methylnaphthalene 6 E 15 E 6 E 6 E eu 1Mu U TE
T7-47-4 Kexachlorocyclopentadiene 130U 130 u 120 L 120 U 43 U 55 U 47 U 51u
88-06-2 2,4,6-Trichlorophenol 130.v 130 u 1200 120 U 3y 55 U 47 1 510U
95-95-4 2,4,5-Trichlorophenol 130 ¢ 130U 120 v 120 v W3y 55 U 47 U 51u
91-58-7 2-Chloronaphthalene 26 U et u 25U 24 v eu 1Mu 9u 10u
88-74-4 2-Nitroaniline 130 v 130 u 120v 120 Y 433y 55 U 47 U 51U
131-11-3 Dimethylphthalate 260 27T u 250 24 U gu 1Mu U 10U
208-96-8 Acenaphthylene 26 U aru 25 U 24 U 94U 11U 9u 10 U
99-09-2 3-Nitroaniline 130 U 130 u 20 v 120 U 43 u 55 U 47T U 51U
83-32-9 Acenaphthene 26 U 27y 25 U 24 U Qu "Mu U 10u
51-28-5 2,4-Dinitrophenol 260 U e u 250 u 240 U 86U 110 U 94 U 0 u
100-02-7 4-Nitrophenol 1230u 130 U 120 U 120U 43 U 55 U 47 U S1u
132-64-9 Dibenzofuran 26 U 2ru 35U 26 U U 1Mu 9u 8 E
121-14-2 2,4-Dinitrotoluene 130 U 130U 120 9 120U 43 U 55 U 4T U 51U
606-20-2 2,6-Dinitrotoluene 1304u 130 U 120 v 120 1 43 v 55 U 47 u 51U
B4-66-2 Diethytphthalate 26U 2tu 25U 24 U 9u 1Mu Qu 10U
7005-72-3  4-Chtorophenyl -phenylether 26 U 2T u 250 24 U QU v Qu 10U
86-73-7 Fluorene 26U 2T u 25u 24 U Qu 1My gu 22
100-01-6 4-Nitroaniline 130U 130 v 120 U 120 U 43 U 55 U 47 U 51 v
534-52-1 4,6-Dinitro-2-methylphenol 260 v 2ro u 250U 240 U 8 u 1Mo 9% U w0t v

(1) Primary sample. _
(2) Sample split of primary sample, composited from several van Veen field grabs.
(3) Separate van Veen grab somple at same station as primary sample,
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Project:

Site: Pugyr S

Lab: ARI

Page 2 of 6

CAS No. Target Parameter

egi3g§63 :-:itrosodip?e:zlamineh

101-55- -8romophenyl - ether

118-74-1 Hexnchlorobenzen:nv

87-86-5 Pentachlorophencl

85-01-8 Phenanthrene

120-12-7 Anthracene

84-74-2 Di-n-butytphthatate

206-44-0 Fluoranthene

129-00-0 Pyrene

85-68-7 Butylbenzylphthalate

91-94-1 3,3'-Dichlorcbenzidine

56-55-3 Benzo(a)anthracene

17-81-7  bis(2-Ethylhexyl )phthalate

218-91-9 Chrysene

117-84-0 Di-n-octylphthalate

205-99-2 Benzo(b)fluoranthene

207-08-9 Benzo(k)fluoranthene
Benzo(b+k) fltuoranthene

50-32-8 Benzo(a)pyrene

193-39-5 Indeno(1,2,3-c,d)pyrene

53-70-3 Dibenz(a,h)anthracene

191-24-2  Benzo(g,h, i)perylene

25155-15-1 Cymene

B86-74-8 9H-Carbazole

58-08-2 Caffeine

198-55-0 Perylene

80-97-7 - B-Coprostanot

57-88-5 Cholesterot

83-46-5 B-Sitosterol

483-65-8 Retene

514-10-3 Abietic acid
Chlorodehydroabietic acid

1740-19-8 Dehydroabietic acid
Dichlorodehydroabietic acid
4,5-Dichloroguaiacol

5835-26-7 Isopimaric acid _

90-05-1 2-Hethoxyphenol (Guaiacol)

47-77-2 Meoabietic acid

1945-53-5  Palustric acid

127-27-5 Pimaric acid

Sandacopimaric acid
Tetrachloroguaiacol
4,5,6-Trichloroguaiacol
Pristane/Phytane

CP1 Index

(1)  Primary sample.

(2) Sample split of primary sample,
(3} Separate van Veeh grab sample at

Station §

7.66
1.57

Ay

o i A R e e i gk

!

Table 9A

‘Monitoring Variability Samples
(ug/kg, dry weight)

Station 51 Station 52 Station 53

(2) 3 (3)
27 U 25U 24U
27U 25 u 2 U
27 v 25U 24U
130 120V 120 v
42 69 58 N
27 U 25U an
27T u 25 v 24y
40 57 52
MNE 4 30
27 u 25U 24 U
R R R
17 E 21 E 20 E
3% J2u 37
28 39 33
2T u 25U 24
a4 N 30 43 E
21 E 23 E 15 E
27 U 25 u 24 U
27 u & u e u
27 u 25 U 24 U
et u & 24 U
27 U 25U 24V
27 v 25U 26 U
43 45 36
120 240 170
1400 2200 1800
1600 2500 2100
i7E 25 22 €
9.13 B.66 7.21
1.4 2.01 1.52

Date: August 23, 1989
Reviewer: T.D. Bowden
Matrix: Sediment

Station 26 Station 54 Station 55 Station 56

(43 2) (3) 3
eu 1fu gy 10U
U Mu U 100
L) 1u u 10u
33 u 55U 47 v S1u
16 23 TE 52
9u 3E gu 240
U 11y 9u 10v
17 21 6 E 37
13 19 3 € 28
gu 1M Qu iocu
R R R R
8€E 8E SE 12
41 26 U 13U 21 u
12 10 E 8 E 20
Su v u v
U
U
20 17 u 26
12 6E 9u 15
9y 5€ 9u 10 u
¢u 1Mu Su 10U
U 4 E ou 10U
92U 1nu U 100
9u 1Mu ?u 110
9u Mo 9u 100
14 1" 8N 17
140 110 19U 79
870 B&0 680 E 610
580 E 370 AT E 300
9 6N oy ?E
4.24 5.36 6.09 6.12
1.50 2.20 1.57 1.64

composited from several van Veen field grabs.
same station as primary sample,
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Project: WDOE MSMP Table 9A Date: August 23, 1989
Site: Puget Sound Reviewer: T.D. Bowden
Lab: ARI Monitoring Variability Samples Matrix: Sediment
Page 3 of 6 ) (ug/ka, dry weight)
CAS Mo. Target Parameter Station 32 Station 57 Station 58 Station 59 Station 38 Station 60 - Station 61 Station &2
. 1) 2) (3) 3 (1) (2) 3 (3)
108-95-2 Phenol 13E 15 E 35 & 13€E 68U 35U 28 ¢ 29U
111-44-4 bis(2-Chloroethyl)ether su U 8u 9u 68 U 35U 28 U 22U
95-57-8 2-Chlorophenol a8 u 9u T U 68 U 5 28 U 29 U
541-73-1 1.3-Dichlorobenzene au 9u 8uU Qu &8 u 5 U 28U 29 U
106-46-7 1,4-Dichlorchenzene 8u ¢u 8u U 68 U 35U 28 v 29 U
100-51-6 Benzyl alcohol : o u 43 u 41U 44 U 340 U 170 U 1% 140 v
95-50-1 1,2-Dichlorobenzene gu gu 8u U &8 4y 35U 28U 29 u
95-48-7 2-Methylphenol su Su svu QU &8 U 35U 28 U 29U
108-60-1 bis(2-Chloroisopropyl yether 8u 9u a8y u &8 u 35U 28 U 29 U
106-44-5 4-Methylphenol . s8v v L) U 68U 35U 28 U 22U
621-64-7  N-Nitroso-di-n-propylamine 38U 9u 8 Y U &8 U 35 u 284 29 u
&7-72-1 Hexachloroethane 5u 17 u 16U 8 v 140 u L) 55U 58 U
98-95-3 Nitrobenzene 8u 9u By 9u 48 u 35U 25U 22U
78-59-1 Isophorone au 9u B8-u u 68 U B 28 U 29U
88-75-5 2-Nitrophenol U 43 U i u 44 U 30U 170 v 140 U 140 U
105-67-9 2,4-Dimethyiphenal 15U 17u 1%su . B 140U 69 U 55 U 58 U
85-85-0 Benzoic acid R R [ R R 350 u 270 U 290 U
111-91-1 bis(2-Chlorcethoxy)methane sgu U 8u ou 68 U 35U 280 29U
120-83-2 2,4-Dichlorophenol 23 u 26 U r ] 2t u 200 U 100 U 82 u 87 U
120-82-1 1.2,4-Trichlorobenzene 8y QU s8v U 8 u U 28 U 29U
91-20-3 Naphthalene 8 u QU 3E 3E é8 U 35U 28U 10N
106-47-8 4-Chloroaniline R R R R 200 U R R R
87-68-3 Hexachlorobutadiene 15u i7u 16U 18U 140 U 69 u 55 U 58 U
59-50-7 4-Chloro-3-methylphenol 15U 17U 16U 18U 1500 U 55 U 58 U
91-57-6 2-Methylnaphthalene BU U 8u 9u 68 v U 28 4 29U
T7-47-4 Ilexachlorocrclopentadiene %u 43 u 410 4y 340 0 170 U 140 U 140 U
88-06-2 2,4,6-Trichlorophenol v 430 410 44 U 340U 170 u 140 U 140 U
95-65-4 2,4,5-Trichlorophenol Mu 430 41U 44 U 340 U 170 U 140 U 140 U
C91-58-7 2-Chioronaphthalene 8u QU sgu U 68 U 35U 28U 29 U
88-T4-4 2-Nitroaniline v 43 u AN 44V 340U 170 U 140 U 140 u
131-11-3 Dimethylphthalate 8u 9u B U QU 68 u 350 284 29 U
208-96-8 Acenaphthylene 8u Qu sv 2E 68 U U 28 U 9N
99-09-2 3-Nitroaniline 9u v 41 ¢ 44 U 340U 1704 140 U 140 0
83-32-9 Acenaphthene 8U ou 8 ou 68U 35 U 28U U
51-28-% 2,4-Dinitrophenocl 7u 87 v Bl1u 83 u 68¢ L 350 v 270 U 290 U
100-02-7 4-Nitrophenot U 43 U 414 44 U 340 u 170 u 140U 140 U
132-64-9 Dibenzofuran gu U au QU 68 t 35U 28 u BN
121-14-2 2,4-Dinitrotoluene v 430 4t u 44 U 30U 170 U 1400 140 U
606-20-2 2,6-Dinitrotoluene ou 43U 41U 44U 340 U 7o u 140 v 1400
84-66-2  Diethylphthalate 3u 9u 8u 9u 68 U 354 28 U 290
7005-72-3  4-Chlorophenyl - phenylether 8u T ] gu 68U 35U 28U 9
856-73- Fluorene B4y U 8u 3E &3 U v 10 E 10 E
100-01-6 4-Nitroaniline 9u 43 U 41U 44 U 340U 170 U 140 U 140 u
534-52-1 4,6-Dinitro-2-methylphenol mu 87 u 81 u a3 u 680 L 350U 270 U 290 U

(1)  Primary sample.
(2) Sample split of primary sample, composited from several van Veen field grabs.
(3) Separate van Veen grab sample at same station as primery. sample,



Project: WDOE MSHP Table 9A Date: August 23, 1989
Site: Puget Sound Reviewer: T.D. Bowden

Lab: ARI Monitoring Variability Samples Matrix: Sediment
Page 4 of 6 _ (ua/kg, dry weight)
CAS No. Target Parameter Station 32 Station 57 Station 58 Station 59 Station 38 Station 60 Station &1 Station 62
) (2) 3 3 (1) (2) (3) 3)
86-30-6 N-Nitrosodiphenylamine 8u U 8u U 68 U U 28 ¢ 29U
- 101-55-3 4-8romopheny! - phenyl ether 8u 2U 8y u 68 U B u 28 v 294

118-74-1 Hexachlorobenzene 8u U s8u gu 68 v 35u 284 29 U
87-86-5 Pentachlorophenol U 10 E “u 4 U 340 U 170 U 140 U 140 v
85-01-8 Phenanthrene 16 13E 26 25 S5 E 98 91 E 73
120-12-7 Anthracene 6E- 4LE 14 E L) 17N\ 28 E 15 N 23 N
84-74-2 Di-n-butylphthalate s8u u ) QU 68 U »u 28 u 29 u
206-44-0 Fluoranthene 28 24 E 49 &4 130 160 150 E 140
129-00-0 Pyrene 2T E 25 E 47T E I9E 10 150 150 € 140
85-68-7 Butylbenzytphthalate sv 24 su ou 68 U Bu 28U 22U
91-94-1 3,3'-Dichlorobenzidine R R R R 30 R R R
56-55-3 Benzo{a}anthracene 14 12 € 28 23 61 E 64 57T E 58
117-81-7 bis(Z-Ethylhexyl)phthalate' 2Tu 41 € 290U 46 £ 95 190 83 E 83
218-01-9 Chrysene 25 21 E 48 35 79 93 95 E 87
“117-84-0 Di-n-octylphthalate 8u QU 8 u U 68U 35U 28U 29 U
205-99-2 Benzo(b)fluoranthens :
207-08-9 Benzo(k)ftuoranthene

Benzo(b+k) fluoranthene 37 35€E 62 E 59E 140 180 E 150 E 140 E
50-32-8 Benzo{a)pyrene 20 16 E 3 27 79 110 86 E 72
193-39-5 Indeno(1,2,3-c,d)pyrene 19 12E 3 15 n 88 64 E 74
53-70-3 Dibenz{a,h)anthracene 8u TE 9 9N 63 u 5 u 14 N 21 N
191-24-2 Benzo(g,h, { Jperylene 15 11E 27 14 80 M0 E 93 E 68 E
25155-15-1 Cymene 8u U au Su 0u B 28 U 29u
856-74-8 9H-Carbazoie 8u U 80V u 68 U 5u 28 u 29U
58-08-2 Caffeine Bu 9u 8y U 68 U 35U 28 U 29U
198-55-0 Perylene 12 1ME 2t 14 76 120 84 E 3
80-97-7 8-Coprostanol 83 E 3I5E 120 E B8 E 640 F 610 E 510 € 630 E
57-88-5 Cholesterol 490 300 € 870 E 590 £ 1000 E 1500 1100 E 1200
83-46-5 B-Sitosterol 260 100 E 340 E 200 E 1500 E 1700 1700 E 1500
483-65-8 Retene [ 6 E 6 E ME 80 120 65 E 56
514-10-3 Abietic acid :

Chlorodehydroabietic acid
1740-19-8 Dehydroabietic acid

Dichlorodehydronbietic acid

4,5-Dichloroguaiacol
5835-26-7 Isopimaric acid
90-05-1 2-Methoxyphenol (Guaiacot)
L71-77-2 Neoabietic acid
1945-53-5 Ppalustric acid
127-27-5 Pimaric acid

Sandacopimaric acid

Tetrachloroguaiacot

4,5,6-Trichtoroguaiacol

Pristane/Phytane 4.28 4.26 4. 79 4.99 8.83 7.25 7.36 9.64

€PI Index 1.52 1.37 1.86 2.23 2.76 1.66 1.56 2.41

(1)  Primary sample.
(2)  Sample split of primary sample, composited from several van Veen field grabs.
"(3) Separate van Veen grab somple at same station as primary sample.

-
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Project: WDDE MSHP ) Table 9A Date: August 23, 1989
Site: Puget Sound Reviewer: T.D. Bowden
Lab: ARl Monitoring Variability Samples Matrix: Sediment
Page 5 of 6 (ug/kg, dry weight)
CAS No. Target Parameter Station 44 Station 63 Station 64 Station &5
(1) 2) (3) 3)
108-95-2 Phenol , 26 21 22 15u
111-44-4  bis(2-Chioroethyl)ether %u 1%u 13vu 15u
95-57-8 2-Chlorophenol th U 14 v 13U 150
541-73-1 1,3-Dichlorobenzene 14vu 14 u 130 15U
106-46-7 1,4-Dichlorobenzene 1% u 1% u 13y 15u
100-51-6 Benzyl alcohol 68 i ou 66 U u
95-50-1 1,2-Dichlorobenzene 4N 14 u 13u 15U
95-48-7 2-Methylphenol % U 1%u 13u 1Bu
108-60-1 bis(2-Chloroisopropyl)ether 1% u 1% U 134 15U
106-44 -5 4-Methylphenol 1% v 1%u 13U 15U
621-64-7 N-Nitroso-di-n-propylamine 1% u %u 130 15u
67-72-1 Hexachloroethane 27T u 28U 26U 294
98-95-3 Nitrobenzene % U 14 U 13u 154
78-59-1 Isophorone % U 14 U 13u 15 U
88-75-5 2-Nitrophenol 68 v 70U 66 U 3y
105-67-9  2,4-Dimethylphenol 27 u 28U 26U 29U
65-85-0 Benzoic acid 140 U 140 U 130U 150 U
111-91-1 bis(2-Chloroethoxy)methane 1% U 1% U 13 u 15u
120-83-2 2,4-Dichlorophenol “u 42 U 94 44 U
120-82-1 1,2,4-Trichlorobenzene 1% %u 13u 15U
91-20-3 Naphthalene TE t4 U 130U B
106-47-8 4-Chloroaniline R R R R
B87-68-3 Rexachiorobutadiene 3N 284 26 U 294
59-50-7 4-Chloro-3-methylphenol 27T u 28 u 26U 29y
91-57-6 2-Methylnaphthalene 5E 20U 13U 150
77-47-4 Hexachlorocyclopentadiene 68 it 70U 66 U By
288-04-2 2,4 ,6-Trichlorophenol 68 u 7oV 66 U 73U,
95-95-4 2,4,5-Trichlorophenol &8 U 0u 66 U 3y
91-58-7 2-Chloronaphthalens 4 E 1% u 13 U 15u
B88-74-4 2-Nitroaniline 88 1 70U 66 U 3u
131-11-3 Dimethylphthalate %u 14u 13u 15U
208-956-8 Acenaphthylene SE 14 U 13U 15U
99-09-2 3-Nitroaniline 68 U ou s6 U nu
83-32-9 Acenaphthene 6 E 1% u 13 v 154
51-28-5 2,4-Dinitrophenol 140 U 140 U 1300 150 U
100-02-7 4-Nitrophenol 68y u 66 U B
132-64-9 Dibenzofursn SE 1% u 13u 150
121-14-2 2,4-Dinitrotoluene 680 7ou 66 I 3u
606-20-2 2,6-Dinitrotoluene &8 0 70U 66 U Bu
B4-65-2 Diethytphthalate 1% u 14 u 13u 15U
7005-72-3  4-Chlorophenyl -phenylether S5E 14U 13U 15U
86-73-7 Fluorene S5E 14 v 13u 15U
100-01-6 4-Nitroaniline é8 U 70u &6 U By
534-52-1 4,6-Dinitro-2-methylphenoc! 140 v 140 U 130 4 150 y

{1) Primary sample, _ )
(2) Semple split of primary sample, compesited from several van Veen field grabs.
(3) Separate van Veen grab sample at same station as primary sample,



Project: WDOE MSMP
Site: Puget Sound

Lab: ARI
Page 6 of 6

B80-97-7
57-88-5
83-46-5
483-65-8
514-10-3

1740-19-8

5835-26-7
90-05-1
471-77-2
1945-53-5
127-27-5

Target Parameter

z-ﬂitrosgdip?enylam:ne
-Bromopheny | -phenylether
Hexach lon]‘obenzene
Pentachiorophenol
Phenanthrene
Anthrﬂcer‘\e
Di-n-butylphthalate
Fluoranthene
Butybenzylphth

Buty ylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
bis(2-Ethythexyl )phthalate
Chrysene
Di-n-octylphthalate
8enzo(b)fluoranthene
Benzo{k}fluoranthene
Benzo{b+k) fluoranthene
Benzo(a)pyrene
Indeno(t,2,3-c,d)pyrene
Dibenztaqh)anthracene
Benzo(g,h, i yperylene

Caffeine
Perylene
B-COprostpnot

Cholesterol

B-Sitosterol

Retene

Abietic acid ]
chlorodehydroabietic acid
Dehydroabﬁetic acid
Dichlorodphydroabietic acid
4,5-Dichlproguaiacol
Isopimaric acid
2-Methoxyphenol (Guaiacol)
Neoabietic acid

Patustric| acid

Pimaric acid

Sandacopimeric acid
Tetrachloroguaiacol
4,5,6-Trichloroguaiacal
Pristane/Phytane

CPl Index

Cymene
9H-carba?ole

(1) Primary sample.

(2) Sample split of primary sample,
(3) Separate van Veen grab sample at

Table 9A

Monitoring Variability Samples

(ug/kg, dry weight)
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composited from several van Veen field grabs.
same station as primary sample.
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Project: WDOE MSHP Date: August 23, 1989

Site: Puget Sound Table 98 Reviewer: T.D. Bowden
Lab: ARI Matrix: Sediment
Page 1 of 4 Summary Statistics

Monitoring Variasbility Samples
(ug/kg, dry weight)

Stations: 5, 51, 52, 53 (a) 5, 51 (b) 26, 54, 55, 56 (a) 26, 54 (b) 32, 57, 58, 59 (a) 32, 57 (b)

CAS No Target Parameter Mean S0 cv RPD Mean sD cv RPD Mean SO cv RPD
108-95-2 Phenol 26 U 9 1 111 -20.0 19 9 &7.4 14.3
111-44-4 bis(2-Chloroethyl Yether 26U 10U 9u

95-57-8 2-Chlorophenol 26U 10u ?u

541-73-1 1.3-Dichlorobenzene 26 U 10U QU

106-46-7 1,4-Dichlorobenzene 26U 10u Qu

100-51-6 Benzy( alcohol 125 U Wy 42 U

95-50-1 1,2-Dichlorobenzene 26 U 10U 9u

95-48-7 2-Methylphenol 26U 10U Su

108-60-1 big(2-Chloroisopropyl ether 26 U 1Ou gu

106-44-5 4-Methytphenol ) 26 U 10U Qu

621-64-7 N-Nitroso-di-n-propylamine 26 u 10U 2u

67-72-1 Hexachloroethane 5tu 200 7y

98-95-3 Nitrobenzene 26 U i0u 92U

78-59-1 Isophorone 26 U nu 9u

88-75-5 2-Nitrophenol 125 U 49 U 42 U

105-67-¢ 2,4-Dimethylphenol 51U 20u 7u

65-85-0 Benzoic acid 255 U R R

11-91-1 bis(2-Chloroethoxy)methane 26U 10y 9u

120-83-2 2,4-Dichlorophenol 76 U 2% u 25U

120-82-1 1,2,4-Trichlorobenzene 26U 10U U

91-20-3 Naphthalene 12 9 75.0 -127.3 10y 6 3 50.0 1.8
106-47-8 4-Chloroaniline R R R

B7-68-3 Hexachlorobutadiene 51u 20U iTu

59-50-7 4-Chloro-3-methylphenol 51vu 20U v

91-57-6 2-Methylnaphthalene . B 4 . 50.0 -85.7 9u v

TT-47-4 Hexachlorocyciopentadiene 125 U Qu 42 U

88-06-2 2,4,6-Trichlorophenol 125 U U 42 4

95-95-4 2,4,5-Trichlorophenol 125 U U L2y

91-58-7 2-Chloronaphthatene 26U nu U

88-74-4 2-Nitroaniline 125 U 49 U 42 U

131-11-3 Dimethylphthatlate 26U 10U eV

208-95-8 Acenaphthylene 26U 10U Tu

99-09-2 3-Nitroaniline 125 u Hu 42 U

83-32-9 Acenaphthene 26 U 10U u

51-28-5 2,4-Dinitrophenol 255 u %8 u 83 u

100-02-7 4-Nitrophenol 125 U Hu (2 u

(a) Mean, standard deviation, and coefficient of variation
calculated using results for all four samples. i
CV calcutated only if two or more values were positive hits.

(b) RPD calculated from resutts of primary sample and split from field composite.
RPD calculated if one value was a positive hit.

The value of the GL has been used in calculetions.
“U" indicates the mean of non-detects
“R* indicates one or more values were unusable




- Project: WDOE MSMP bate: August 23, 1989

Site: Puget Sound Table 98 Revieser: T.D. Bowden
tab: ARI Matrix: Sediment
Page 2 of 4 Summary Statistics

Monitoring Variability Samples
(ug/kg, dry weight)

Stations: 5, 51, 52, 53 (a) 5, 51 (b) 26, 54, 55, 56 (a) 26, 54 (b) 32, 57, 58, 59 (a) 32, 57 (b)
CAS Ko Target Parameter Mean S0 cv RPD Mean L) cy RPD Hean sD cv RPD
132-64-9  Dibenzofuran 26U ou ¢u
121-14-2 2,4-Dinitrotoluene 125U U 42u
606-20-2 2,6-Dinitrotoluene 1254 49U 42 u
84-66-2 Diethylphthalate 26 U 100 9u
7005-72-3  4-chlorophenyl-phenylether 26 U 0y Su
86-73-7 Fluorene 26 U 13vu 7u
100-01-6 4-Nitroaniline 125 U 49U W24
534-52-1% 4,6-Dinitro-2-methylphenol 255 u 98 u 8u
85-30-6 N-Nitrosodiphenylamine 26 U fou 9u
101-55-3 4-Bromopheny! - phenylether 26U 10U Qu
118-74-1 Hexachlorobenzene 26 U 100 ou
87-86-5 Pentachlorophenol 1235 v Wy 34 v
85-01-8 Phenanthrene 52 13 25.0 -12.7 25 17 68.0 -35.9 20 é 30.0 20.7
120-12-7 Anthracene 80u . &5 101 155.4 100.0 ¢ 4 bbb 40.0
84-74-2 Di-n-butylphthalate 26 u 10U 2u
206-44-0 Fluoranthene &6 ¢ 19.6 -16.2 20 13 55.0 -21.1 36 10 27.8 15.4
129-00-0 Pyrene : 32 [ 18.8 -21.4 16 8 50.0 -37.5 35 ¢ 5.7 7.7
85-68-7 Butylbenzylphthalate : 26 U 10U i 9
91-94-1 3,3*-Dichlorobenzidine R R R
56-55-3 Benzo{a)anthracene 18 3 16.7 -19.4 8 2 25.0 0.0 19 7 36.8 15.4
117-81-7 bis(2-Ethylhexyl )phthalate 32 4 12.5 -26.7 re ] 35 8 22.2. -41.2
218-01-9 Chrysene 5 [ 19.4 -15.4 13 5 38.5 18.2 32 10 3.3 17.4
117-84-0 Di-n-octylphthalate- 26 4 0u U
Benzo(b+k)fluoranthene 43 5 1.6 -13.0 18 6 3131.3 16.2 48 12 25.0 5.6
50-32-8 Benzo(a)pyrene 17 5 29.4 -71.0 11 3 27.3 66.7 25 7 28.0 22.2
193-39-5 Indeno(1,2,3-c,d)pyrene 26 4 gy 19 [4 36.8 45.2
53-70-3 Dibenz{a, h)anthracene 26 U oy 8 1 12.5 13.3
191-24-2 Benzo(g,h,i)perylene 26U : 8u 17 [ 35.3 30.8
25155-15-1 Cymene 26U 10u 9u
86-74-8 9H-Carbazole 26 U . 35u u
58-03-2 Caffeine 26 U 10U ou
198-55-0 Perylene 39 5 12.8 -26.3 13 3 23.1 24.0 15 4 26.7 8.7
80-97-7 B-Coprostanol 163 49 30.1 0.0 87 45 51.7 24.0 82 30 36.6 81.4
57-88-5 Cholesterol 1700 332 19.5 ¢.0 755 113 15.0 1.2 563 206 36.6 4B.1
83-46-5 B-Sitosterol 1950 37 19.3 0.0 324 190 58.6 44.2 225 aa 39.1 88.9
483-65-8 Retene 23 4 17.4 41.9 8 1 12.5 40.0 7 2 28.6 0.0
Pristane/Phytane 8.7 0.77 9.4 -17.5 5.45 0.76 13.9 -23.3 4.58 0.32 7.0 0.5
CPI Index 1.63 0.23 14.1 0.7 1.73 0.28 16.2 -37.8 1.75 0.33 18.9 10.4

(a) Mean, stondard deviation, and coefficient of variation
calculated using results for all four samples. )
CV calculated only §f two or more values were positive hits.

(b) RPD calculated from results of primary sampte and split from field composite.
RPD catculated if one vatue was a positive hit,

The value of the QL has been used 1n calcutations.

"U" indicates the mean of non-detects
"R* indicates one or more values were unusable
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Project: WDOE MSMP

Site: Puget Sound Table 98
Lab: ARI _
Page 3 of & Summary Statistics

Monitoring variability Sawpies
(ug/kg, dry weight)

(a) Mean, standard deviation, and coefficient of variation
catculated using results for all four samples.
CV calculated only if two or more values were positive hits.

{b) RPD calculated from results of primary sample and split from field composite,
RPD calculated if one value was a positive hit.

The value of the QL has been used n calculations.

“U* indicates the mean of non-detects
bg* indicates one or more velues were unusable

B e T R NP

Date: August 23, 1989
Reviewer: T.D. Bowden
Matrix: Sediment

Stations: 38, 60, 61, 62 (a) 38, 60 (b) 44, 63, 64, 65 (&) 44, 63 (b)
CAS No Target Parameter Mean SD cv RPD Mean $b cv RPD
108-95-2 Phenol 40U 21 19.0 2.3
11-44-4 bis(2-Chloroethyl yether “Wu 1% u
95-57-8 2-Chlorophenot U 14u
541-73-1 1,3-Dichlorobenzene 400U 14 U
106-46-7 1,4-Dichlorobenzene 400U 1“%u
100-51-6 Benzy!l aicohol 198 U &MU
95-50-1 1,2-Dichlorobenzene 40U 12U
95-48-7 2-Methylphenol 400U % u
108-60-1 bis(2-Chloroisopropyl Yether LU 14 u :
106-44-5 4-Methyiphenol U 1% u
621-64-7 N-Nitroso-di-n-propylamine 400U 14 U
67-72-1 Hexachloroethane s8tu 8 U
98-95-3 Hitrobenzene 40U 1%u
78-59-1 Isophorone &0U 1% U
88-75-5 2-Nitrophenol 198 u &9 U
105-67-9 2,4-Dimethylphenol 81vu 28U
65-85- Benzoic acid R 140 U
111-91-1 bis(2-Chloroethoxy)methane U 1% u
120-83-2 2,4-Dichlorophenol 117U 42 4
120-82-1 1.2,4-Trichlorobenzene 4y 14 v
91-20-3 Naphthalene 350 12U
106-47-8 4-Chtoroaniline R R
87-68-3 Hexachlorobutadiene 81 u 22
59-50-7 4-Chloro-3-methylphenol 8l u a8 U
91-57-6 2-Heth{lnaphthalene i u 13U
TT-47-4 Hexachlorocyclopentadiene 198 U 69 U
fB-06-2 2,4,6-Trichlorophenot 198 ¢ 62U
95-95-4 2,4,5-Trichlorophenot 198 it 62U
91-58-7 2-Chloronaphthalene 40 u 12u
88-74-4 Z2-Nitroaniline 198 ¢ 69U
131-11-3 Dimethylphthalate 40 U % u
208-96-8  Acenaphthylene 35 0 2 U
99-09-2 3-Nitroaniline 198 u 69U
83-32-9 Acenaphthene 40 U 12U
51-28-5 2,4-Dinitrophenol 398 v : 140 v
100-02-7  4-Nitrophenol 198 v 69U



Project: WDOE MSMP

Site: Puget Sound

Lab: AR]
Page 4 of 4

M-94-1
56-55-3
117-81-7
218-01-9
t117-84-0

50-32-8
193-39-5
53-70-3
191-24-2
25155-15-1
86-74-8
58-08-2
198-55-0
80-97-7
57-88-5
83-46-5
483-65-8

Table 98

_ Summary Statistics
Monitoring Variability Samples
(ug/kg, dry weight)

Stations: 38, 60, 61, 62 (a) 38, 40 (b)
Target Parameter Mean SD cv RPD
Dibenzofuran 5u
2,4-Dinitrotoluene 198 U
2,6-Dinitrotoluene 198 v
Diethylphthalate 40 u
4-Chlorophenyl - phenylether v
Fluorene . 3 24 7.4 &4 .1
4-Kitroaniline 198 U
4,6-Dinitro-2-methylphenol 8 u
N-Nitrosodiphenylamine 40U
4 -Bromophenyl - phenyl ether U
Hexachlorobenzene 40 1
Pentachlorophenol 198 U .
Phenanthrene 79 17 21.5 -56.2
Anthracene 21 5 23.8 -48.9
Di-n-butylphthalate 4 u
Fluoranthene 145 1" 7.6 -20.7
Pyrene 138 16 11.6 -30.8
Butylbenzylphthalate 40 U
3,3'-Dichlorobenzidine R
Benzo(a)anthracene 60 3 5.0 -4.8
bis(2-Ethythexyl)phthalate 113 45 39.8 -66.7
Chrysene 89 é 6.7 -16.3
Di-n-octylphthalate 40U
Benzo(b+k) fluoranthene 153 16 10.5 -25.0
Benzo(a)pyrene 87 % 16.1 -32.8
Indeno(1,2,3-c,d)pyrene 74 4 12.2 -2t.4
Dibenz{a,h)anthracene 35 21 60.0 64.1
Benzolg,h,i)perylene as 16 18.2 -31.46
Cymene Mu
9H-Carbazole 40U
Caffeine - 40U
Perylene 83 19 21.6 -44.9
8-Coprostanol 598 52 8.7 4.8
Cholesterol 1200 187 15.6 -40.0
B-Sitosterol 1600 100 6.3 -12.5
Retene 80 24 30.0 -40.0
Pristane/Phytane 8,27 1.01 12.2 19.7
CPI Index 2.10 0.50 23. 49.8

(a) Mean, standard deviation, and coefficient of variation
calculated using results for all four samples. ] .
LV calculated only if two or more values were positive hits.,
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(b} RPD calculated from results of primary sample and split from field composite.

RPD calculated if one value was a positive hit.
The value of the QL has been used in calculations.

"M indicates the mean of non-detects
"R indicates one or more values were unusable
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ECOLOGY CONTRACT NUMBER: C0089130 DATE: AUGUST 1, 1989
SITE: PUGET SOUND REVIEWER: P. STRIPLIN
LAB: ARI MATRIX: SEDIMENT

TABLE 1. Results for total organic carbon analyses (mg/g C DW).

o Sample Station Total organic carbon Data
- Number I.D. results qualifier
2772W 1 15.0
2772X 2 6.8
2772Y 3 12.0
27722 4 20.0
2772AA S 18.0
2772AG 51 (5-R) 17.0 E
2772AH 52 (5=2) 19.0 E
- 2772AI 53 (5-3) 18.0 _
= 2772AB 6 2.5 E
o 2772AM 7 3.3 E
2772AN 8 39.0 E
2772A0 "] 0.6 E
2772AP 10 6.1 E
2772RQ 11 6.4 E .
2772AR 12 15.0 E .
277248 - 13 1.8 E
2772AT 14 1.5 E
2772A0 15 2.4 E
2772AV 16 i.8 E
2772AW 17 15.0° E
B 2772AC 18 9.3 E
= 2772aD 19 19.0 E
' 2772AE 20 10.0 E
2772AF 21 i3.0 E
2772M 22 1.5
2772N 23 1.2
27720 24 17.0
_ 2772P 25 0.7
= 2772Q 26* 5.6
= 2772T 54 (26-R) 4.5
27720 55 (26-2) 4.0
2772V 56 (26-3) 3.5
2772R 27 1.2
2772A 28 1.5
27728 29 16.0
2772B 30 14.0
2772C 31 1.5
2772D 32% 1.8
27723 57 (32-R) 1.1
2772K 58 (32-2) 2.2
2772L 59 (32-3) 1.3
2772E 33 6.4
2772F 34 22.0
2772G 35 23.0
2772H 36 1.3




these stations.

All data were checked for transcription errors and found to be
correct. '

Sample Result Verification

All raw data are legible and complete. Stations where
environmental variability was measured and an additional 10
percent of the remaining stations were selected at random and
checked for transcription errors. No errors were found.

Overall Case Assessment

Acceptable warning and control limits for total organic carbon .
data are discussed above. The data quality objectives L=
presented in the Department of Ecology sediment quality task
implementation plan were largely met. The quality of the
deliverables was good and the data package was 100 percent

complete. ' .

Data associated with two analytical groups (18 stations) were
qualified as estimates because matrix spike/matrix spike

duplicate recoveries exceeded the target criteria range. _
This data (as it is qualified) may not affect its usefulness .
for the purposes of the program

In spite of the data qualifications discussed above the [
general data quality was good when considering the range of
TOC values found.

These data are acceptable and useful for the intended purposes
of this project.
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Project: WOOE MSMP Date: August 23, 1989

Site: Puget Sound Téble 10 ' Reviewer: T.D. Bowden
Lab: ARI Comparison Sample Summary Matrix: Sediment
Page 1 of 2 i Fortified Sequim Bay Sediment

(ug/kg, dry weight)

Summary of Previous Independent Analyses

Target Parameter Amount n Mean cv 95%ile value Station 66 Station 67 Station 68 Mean cv
Added (1) Lower Upper Result @ Result @ Result @

Phenol 557 5 325 ta7 ] 895 94 110 130 m 13

bis(2-Chloroethyl ether 1%u 15U 1% u

2-Chlorophenol %o 15 U 14 ¢

1,3-Dichlorobenzene 101 5 37 54 4 70 11E 13E 13 E 12 8

1,4-Dichlorobenzene 51 & 27 74 0 40 5N SN 5N 5 o

Benzyl alcohol 72 u By 72 u

1,2-Dichlorobenzene 169 4 37 &5 0 76 8N 9N N 9 5

2-Methylphenol 14 U 15U 14 u

bis(2-Chloroisopropyl )ether 14 u 15U 14 U

4-Methylphenol 507 5 215 36 88 342 260 290 310 287 7

N-Nitroso-di-n-propylamine 14U 150 14 U

Hexachloroethane 29U 29U 29 U

Nitrobenzene 169 1%y 15U 1% u

Isophorone 169 4 103 19 3] 135 54 &4 65 61 8

2-Nitrophenol U 7iu 2u

2,4-Dimethylphenol - 29 u 22U 29U

Benzoic acid 150 U 150 U 150 v

bis{2-Chloroethoxy)methane 14u 15U 1%u

2,4-Dichlorophenol 43U 44 U 43U

1,2,4-Trichlorobenzene 14 u 15U 14 U

Naphthalene 169 7 96 18 68 124 46 55 57 53 9

4-Chloroaniline R R R

Hexachlorobutadiene 169 2 5 29U 22U 29U

4-Chloro-3-methylphenol 29 U 29U Hu

2-Methytnaphthaiene 169 7 107 44 30 184 40 45 69 51 25

Hexachiorocyclopentadiene 72 u By 72U

2,4,6-Trichlorophenol 2y a3y 2 u

2,4,5-Trichlorophenocl . 72U &R 72U

2-Chloronaphthalene 14 U 15 4 14U

2-Nitroaniline ’ 72U N3y 2 u

Dimethylphthalate 1% u 15u 14 U

Acenaphthylene 169 5 90 30 46 134 46 46 58 50 11

3-Nitroaniline 72 U 30 72 U

Acenaphthene 169 7 100 27 56 144 . 18 79 100 86 12

2,4-Dinitrophenol 150U 150 u 150 v

4-Nitrophenol 72U By 72 u

Dibenzofuran 14 U 15U 14 U

(1) Converted from wet weight (ng/9) to dry weight {ug/kg)
using percent moisture determined by ARI (40.8%).




Project: WDOE MSMP Date: August 23, 1989

Site: Puget Sound Tabte 10 Reviewer: T.D. Bowden
Lab: ARl Comparison Sample Summary Matrix: Sediment
Page 2 of 2 Fortified Sequim Bay Sediment

(ug/kg, dry weight)
Summary of Previous Independent Analyses

Target Parameter Amount n Mean cv 95%ile value Station 66 Station 67 Station 68 Mean cy
Added (1) Lower  Upper Result @ Result @ Result Q

2,4-Dinitrotoluene 169 T2 u 3u 24

2,6-Dinitrotoluene 169 72U Bu 72U

Diethylphthalate % U 150 14U

4-Chlorophenyl -phenylether 169 3 121 : 86 84 o8 89 7

Fluorene 169 7 107 43 32 182 85 82 100 a9 9

4-Nitroaniline _ 72U By 72 u

4,6-Dinitro-2-methylphenol 150U 150 U 150U

N-Nitrosodipheny!iamine ) 4 U 15 14 u

4-Bromopheny! - phenylether 169 3 261 190 200 210 200 4

Hexachlorobenzene 14 u 15U 14 U

Pentachlorophenol 507 5 389 23 242 536 270 270 180 240 18

Phenanthrene 169 7 208 55 20 396 140 140 140 140 0

Anthracene 169 7 123 28 67 179 120 110 160 130 17

Di-n-butylphthalate _ 14 U 15U 1% u

Fluoranthene 169 7 127 26 ({4 177 130 120 150 133 9

Pyrene 169 7 112 46 28 196 93 85 120 99 15

Butylbenzylphthalate 14 U 150U thu

3,31 -pichlorobenzidine R R R

8enzo(a)anthracene 169 7 106 50 19 193 86 84 1g 93 13

bis(2-Ethylhexy! }phthalate 169 B2 79 120 94 20

Chrysene 169 7 123 32 58 188 110 120 130 120 7

Di-n-octylphthalate 4 u 15 U 14 u

Benzof{b+k) f lLuoranthene 169 5 121 45 32 210 100 100 120 107 9

Benzo{a)pyrene 169 7 124 LY 4 28 220 120 110 130 120 4

Indeno(1,2,3-c,d)pyrene : 169 2 25 %u 15U 1% U

Dibenz(a,h)anthracene 169 7 93 ¥4 14 172 95 98 - 130 108 15

Benzo(g,h, i)perylene 1469 5 101 49 20 182 55 E 50 E 68 E 58 13

Cymene %W 15U 14 4

QH-Carbazole 14U 15U 145U

Caffeine 4 u 15U 14 0

Perylene - 140 150 160 150 5

B-Coprostanol 270 _ 190 190 350 N 240 29

Cholesterol 880 - 910 2200 E 1330 46

B-Sitosterol 400 350 1900 E 883 81

Retene ) ' : 14 U 15U %o

2-Methoxyphenol (guaiacol) 507

Tetirachlorogu