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APPENDIX 2D
SPECIAL STUDIES

Special investigations were conducted to identify potential sources and refine the conceptual site model
(CSM) to support both the Remedial Investigation (RIl) and Feasibility Study (FS). A summary of the
investigations is listed below:

m Tar samples collected from test pits north of Kite Hill (TP-10) and the eastern shoreline (TP-6)
(Figure 2-1) were analyzed by North Creek Analytical in 1997. Results are presented in Appendix J of
the focused feasibility study (FFS) (Parametrix and Key 1998).

m As part of an interim action in 1998, two product samples were submitted for extended polycyclic
aromatic hydrocarbon (PAH) analysis (META 1999). The sample of product collected from a tank west
of Cracking Towers 3 and 4 (GWP-TANK) was used to characterize oil gas tar (OGT) and another sample
collected from a well (MLS-4) was used to characterize dense nonaqueous phase liquid (DNAPL)
downgradient of the former American Tar Company (ATCO) tar refinery. The tar from the tank was
subsequently removed (Attachment 2D-1).

m In 1999, sediment and nonaqueous phase liquid (NAPL) samples from wells were submitted for
fingerprinting of monocyclic aromatic hydrocarbons (MAHs) and PAHs (META 1999). The PAH results
are included in the Rl data set, and the report is included as Attachment 2D-1.

m In 2001, DNAPL samples analyzed in the 1998 and 1999 META studies were reanalyzed for biomarker
compounds and gas chromatography isotope ratio mass (GC IRM) (META 2001). Most samples
indicated biomarker sources were predominantly biological in origin. When sediment samples were
compared with the product samples, stable carbon isotope ratios suggested three source types:

®=  Similar to product from the tank,
®=  Similar to product in the well (MLS-4), and
®= Unlike either product sample.

The third source, which was not identified, included a mix of petroleum signatures, showed moderate
to low total PAH (TPAH) concentrations, unlike typical manufactured gas plant (MGP) DNAPL, and low
naphthalene-to-TPAH ratios. These chemical characteristics suggest the third source may be
attributable to other origins. Distribution of the third group was concentrated in sediment offshore the
Northlake Shipyard and extended to Harbor Patrol. The report is included as Attachment 2D-2.

m In 2002, as part of Phase 2 of the eastern study area (ESA) RI/FS investigation, DNAPL well samples,?
tar samples? and sediment samples (both grab and core) were submitted to Battelle for analysis of
extended PAHs, pesticides and polychlorinated biphenyls (PCBs) and for a petrology study
(Battelle 2003). Some split samples were submitted to Analytical Resources, Inc. (ARI) for analysis of
metals and semivolatile organic compounds (SVOCs). The study indicated multiple pyrogenic3 sources
of PAHs in the western sediments. The analytical results are included in the Rl data set and the report
is included as Attachment 2D-3.

1 DNAPL samples included MW-09, DW-5 and MW-5.

2 Tar samples included SS-1 from the CWG unit, and the tar mound on the eastern shoreline.

3 Pyrogenic materials are complex mixtures of primarily hydrocarbons formed by incomplete combustion of organic matter.
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m In 2003, ARI (Analytical Resources 2003) analyzed a NAPL sample collected by RETEC from 20 feet
below ground surface (bgs) (MW-09) for PAHs and SVOCs. Tar samples from the carbureted water gas
(CWG) unit (§S-4) and northeast corner tar mound (SS-5) were also analyzed; however, tar results were
not included in the Rl soil data set because there is good data coverage in those areas. See Section 5
for more detail on the RI data set.

m In 2004, as part of Phase 3 of the ESA RI/FS, selected sediment samples were submitted to Stanford
University for PAH partitioning aqueous equilibrium testing, petrographic analysis and scanning
electron microscopy (SEM) (Hong and Luthy 2005). The aqueous equilibrium testing determined
site-specific partitioning coefficients of PAHs. Samples were classified into four categories using
petrographic analyses: carbon, organic plant material, diatoms and mineral matter. The non-plant
carbon fraction was further separated into carbon black, pitch, cenospheres, coke, tar-like, charcoal,
coal, depositional carbon and bug plant residue; the report is included in Attachment 2D-8.

m In 2004 and 2005, Floyd|Snider conducted two sampling events, submitting NAPL samples collected
from wells and sediment cores to Zymax for full gas chromatography mass spectroscopy (GCMS) scan
(Floyd | Snider 2006). Most of the sediment samples were collected from nearshore areas of the
western study area (WSA) and provided supplemental information to characterize the distribution of
NAPL and potential upland-to-sediment NAPL migration pathways in this area. The analytical results
are included in the RI data set (Attachment 2D-4).

m In 2007, Floyd|Snider collected samples of soil, NAPL and tar from upland locations and submitted
them to Battelle for total petroleum hydrocarbon (TPH) and PAH analysis (Battelle 2007). Selected split
samples were submitted to ARl and analyzed for volatile organic compounds (VOCs), PAHs, diesel or a
combination thereof. The analytical results are included in the Rl data set and the report is included as
Attachment 2D-5.

m Infall 2007, Floyd|Snider (Floyd | Snider 2008) collected split samples as part of the northeast corner
investigation and a NAPL sample from MW-09 for analysis. Analytical results are included in the Rl data
set (Attachment 2D-6).
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ATTACHMENT 2D-1
META 1999 Laboratory Report



























































































































ATTACHMENT 2D-2
META 2001 Laboratory Report




























































SUB-ATTACHMENT 2D-2.1
Chains of Custody


















SUB-ATTACHMENT 2D-2.2
Chemical Concentrations Biomarkers





















SUB-ATTACHMENT 2D-2.3
Stable Carbon Isotope Ratios and Chromatograms




































































































































SUB-ATTACHMENT 2D-2.4
Extracted lon Current Profiles (EICs)

























































SUB-ATTACHMENT 2D-2.5
Hydrocarbon Fingerprint Report
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Duxbury Operations

397 Washington Street

Duxbury, Massachusetts 02332
February 4, 2003 Telephone 781-934-0571

Fax: 781-934-2124

Harry Edward Grant

Riddell Williams, P.S.

1001 Fourth Avenue Plaza, Suite 4500
Seattle, WA 98154-1065

Tel: (206) 624-3600

Tel: (206) 389-1708

Mr. Grant;:

The enclosed deliverable contains selected raw data for the Lake Union Sediment Chemistry Study. It
includes the quantitative biomarker, total organic carbon (TOC), total petroleum hydrocarbons (TPH),
butyltin, polychlorinated biphenyl (PCB) and DDT data. In addition, it includes a summary of the
organic petrology results and the GC/MS fingerprints of saturated hydrocarbons (normal alkanes and
alkylcyclohexanes).

Please contact Scott Stout or myself if you have any questions regarding this material. We can be
reached by phone at (781) 934-0571.

Sincerely,

cc: M. Larsen, RETEC
S. Stout, Battelle
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Project Nams Lake Union Sediment Investigation
Project Number N005443

Client Sample {D NLU-102-8S-0010 NLU-103-S8-0010 NLU-104-55-0010 NLU-105-SS-0010 NLU-106-5S-0010
Battslle Sample ID U0168-F1 U0170-F1 U0142-F1-D U0143-F1-D U0144-F1
Battelle Batch 1D 02667 02-667 02-667 02-667 02-667
Associated Blank AB484PB AB484FB AB484PB AB484PB AB484PB
Field Date 11/14/02 11/14/02 11/12/02 11/12/02 11/12/02
Receipt Date 11/15/02 11115/02 11/15/02 11/15/02 11/15/02
Extraction Date 11/22/02 11/22/02 11122102 11/22/02 11/22/02
Acquired Date 12/14/02 12/14/02 12/28/02 12/28/02 12/13/02
Analytical Method 8270M 8270M 8270M 8270M 8270M
Percent Sofids 146 % 709 % 133 % 20 % 109 %
Matrix Sediment Sediment Sediment Sediment Sediment
Sample Size 275 mg 74.7 mg 39.6 mg 565 mg 36.4 mg
Weight Basis olL olL oIL olL OiL
Min Reporting Limit 0.268 0.134 0.174 0120 0.185
Amoun( Uni__l_sr mg/kg m.g_l_k_g mg/ka mm rnﬂl_(g
Q8- Sesquiterpane (8) 1.08 3.57 0.22 . 118 1.36
Q10- Sesquiterpane (10) 0.692 296 0.104 J 0.506 0.528
Q1- Sesquiterpane (1) 177 125 0.431 1.04 1.86
Q2- Sesquiterpane (2) 232 13.7 0.513 112 2.26
Q3- Sesquiterpane (3) 4,39 18.7 0.723 1.36 3.3
Q4- Sesquiterpane (4) 1.87 127 0.401 0.83 1.84
QS5- Sesquiterpane (5) 0.866 495 0.146 J 0.338 0.717
Q8- Sesquiterpane (6) 2.06 13.3 0.302 0584 1.92
Q7- Sesquiterpana (7) 0.863 124 0.18 0.348 0.01
Q8- Sesquiterpane (8) 6.64 57.3 1.42 234 6.23
11-C15-Isoprencid (1380) 1.76 1.7 0.474 1.24 3.36
12-C15-Isoprenoid (1470) 455 253 1.08 217 561
[3-C18-Isoprenoid (1650) 4.5 18.3 0.897 235 5.08
14-C19-lsoprenoid (Pristane) 106 55.9 1.97 4.14 9.36
15-C20-Isoprencid (Phytane) 15.5 48.8 3.04 5.84 16.5
T4-C23 Tricyclic Terpane 29 224 291 4 30.7
T§-C24 Tricyclic Terpane 19.2 141 1.98 279 22
T6-C25 Tricyclic Terpane 245 18.1 281 3.87 26.9
T6c-C26 Tricyclic Terpane-22R 10.5 7.27 1.16 164 13
T6b-C26 Tricyclic Terpane-225 9.42 7.87 111 1.63 106
T6a-C24 Tetracyclic Terpane 104 10.8 1.04 1.06 12.2
T7-C28 Tricyclic Terpane-22S 9.15 10.5 1.36 22 114
T8-C28 Tricyclic Terpane-22R 10.2 1.3 143 248 123
T9-C29 Tricyclic Terpane-22S8 133 133 1.79 2.79 15.2
T10-C20 Tricyclic Terpane-22R 121 13.5 161 2.58 148
T11-18a(H)-22,29,30- Trisnomeohopane-TS 31.2 342 3.37 3.59 36.3
T12-17a(H)-22,29,30-Trisnorhopane-TM 325 454 3.48 407 4.2
T14a-a,b- and b,a-28,30-Bisnorhopane 315 48.7 313 442 328
T14b-17a(H),21b(H)-25-Norhopane 15.1 18.6 1.65 248 16.9
T15-30-Norhopane 115 146 123 14 133
T16-18a(H)-30-Nomeohopane-C20Ts 4.8 453 4.22 4.89 411
X- 17a(H)-Diahopane . 9.48 9.42 1.23 1.18 10.6
T17- 30-Normoretane 19.5 257 1.88 215 18.5
T18-18a(H) & 18b(H)-Oleanane 23 27 251 397 252
T18-Hopane 179 245 206 2.9 198
T20- Mortane 56 51.1 52 6.74 57.9
T21-30-Homehopane-22S 75.9 84.1 8.36 0.44 943
T22-30-Homohopane-22R 91.8 65.6 7.42 6.62 84.1
T26-30-Bishomohopane-225 48.1 62 48 546 58.4
T27-30,31-Bishomohopane-22R 354 466 38 4.19 423
T30-30,31-Trishomohopane-225 66.7 51.9 5.08 5.04 66
T31-30,31-Trishomohopane-22R 215 36.5 3 3,86 332
T32-Tetrakishomohopane-22S 213 284 2.28 263 281
T33-Tetrakishomohopane-22R 145 19.3 155 1.76 18.8
T34-Pentakishomohopane-22S5 22 314 2.23 221 20.2
T35-Pentakishomohopane-22R 145 205 1.56 1.49 18.9
$4-13b(H),17a{H)-20S-Diacholestane 374 325 5.51 8.91 50
§5-13b(H),17a(H)-20R -Diacholestane 20.8 203 3.26 661 27.8
$8-13b(H),17a(H)-20S-Methyldiacholestane 30.1 203 4.41 8.62 398
$12-14a(H},17a(H)-20S-Cholestane 80.6 79.5 11 17 102
514-14b(H),17b(H)-20R- Cholestane 427 48.4 5.81 8.15 49.1
515-14b(H),17b(H)-205- Cholestane 40.7 49.5 5.5 046 50.1
S17-14a(H),17a(H)-20R- Cholestane 88.7 98.6 123 214 E 29
518-13b(H),17a({H)-20R- Ethyldiacholestane 16.6 10,6 226 29 2.7
S18-13a(H),17b(H)-20S-Ethyldiacholestane 4.11 46 0.507 0.826 469
520-14a(H),17a(H)-20S- Methylcholestane 453 54,2 5.62 817 82.4
$22-14b(H),17b(H)-20R-Methyicholestane 876 77 8.32 1386 76.4
$23-14b(H),17b(H)-20S-Methyicholestane 74.4 823 10.1 14.3 82.7
524-14a(H),17a(H)-20R-Methylcholestane 55.9 78.8 744 15.2 60.8
$25-14a(H),17a(H)-20S-Ethylcholestans 46.6 53.7 5,81 8.35 55.2
$26-14b(H),17b(H)-20R-Ethylcholestane 67.7 80.5 9.24 12.4 88.2
$27-14b(H),17b(H)-20S-Ethylcholestane 56.6 518 6.74 8.52 55.2
528-1 4a(H).17E(H)-20R-E1_h_ylchnles(ane 69.8 86.5 7.88 14 75.1

J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secondary difution factor.
&= Quiside of DQO.

E= Estimated Value. Restit above high level in {-Cal,
ME= Matrix Interference. Estimated Vaiue,

Not Surrogate Comected Prepared by Andy Smith
Final Resuits 4/15/2003 Biomarkers.Samples from alf batches.f.xis
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Project Name Lake Union Sediment Investigation
Project Number N005443

Client Sample ID NLU-107-§5-0010 NLU-109 1214 NLU-109-2830 NLU-109-3840 NLU-110 0406
Battelle Sample ID U0145-F1 u0277-D-F1 U0286-D-F1 U0280-D-F1{ U0353-D-F1{
Battelle Batch ID 02-667 03-0159 03.0137 03-0137 03-015¢
Associated Blank AB484PB BB426PB BB278PB BB278PB BB426PB
Field Date 11/11/02 11/16/02 11/15/02 11/16/02 11/15/02
Receipt Date 11145102 11/21/02 11/21/02 11721702 11721102
Extraction Date 11122102 02/21/03 02/11/03 02/14/03 02/21/03
Acquired Date 12/13/02 03/06/03 02/20/03 02/20/03 03/06/03
Analyticel Method 8270M 8270M 8270M 8270M 8270M
Percent Solids 121 % 21.38 % 23.08 26.21 % 28.81 %
Matrix Sadiment Solid Solid Solid Solid
Sample Size 41 mg 0.24 mg 0.51 0.61 mg 0.36 mg
Weight Basis OlL DRY DRY DRY DRY
Min Reporting Limit 0.168 59,500 15.300 128 21.700
Amount Units mglkg ygko ygikg Higkg Jgkg
Q8- Sesquiterpane (8) 0.803 119 211 394 183
Q10- Sesquiterpane (10) 0443 52.7 4 1.1 147 783
Q1- Sesquiterpane (1) 1.66 118 156 217 128
Q2- Sesquiterpane (2) 2.95 134 202 305 140
Q3- Sesquiterpane (3) 397 214 204 479 222
Q4- Sesquiterpane (4) 22 126 149 243 112
QS- Sesquiterpane (5) 0.99 ND 89.9 149 50.2
Q6- Sesquiterpane (6) 257 85.5 133 218 93.2
Q7- Sesquiterpane (7) 2.18 52.4 ) 46.7 875 ND
Q8- Sesquiterpane (8) 8.71 203 are 604 an
1-C15-isoprenoid (1360) 1.86 697 1330 2590 678
12-C15-Isoprenoid (1470) 3.64 1110 19880 3860 1130
{3-C18-Isoprenoid (1650) 372 1420 2550 5280 1330
14-C1¢-Isoprencid (Pristane) 9.74 2990 45%0 10300 E 2510
15-C20-isoprencid (Phytane) 16.4 2780 4620 9500 E 2090
T4-C23 Tricyclic Terpane 42 468 613 1120 413
T5-C24 Tricyclic Terpane 26.4 313 413 734 272
T6-C25 Tricyclic Terpane 314 423 528 802 346
T6¢c-C26 Tricyclic Terpane-22R 135 220 239 409 144
T6b-C28 Tricyclic Terpane-225 12.3 200 231 380 155
T6a-C24 Tetracyclic Terpane 13.7 128 112 201 95.5
T7-C28 Tricyclic Terpane-22S 133 236 337 556 210
T8-C28 Tricyclic Terpane-22R 13.7 274 342 553 221
T9-C26 Tricyclic Terpane-22S 177 324 343 535 210
T10-C29 Tricyclic Terpane-22R 175 339 349 573 201
T11-18a(H)-22,28,30-Trisnomechopane-TS 416 ars 395 595 223
T12-17a(H)-22,29,30-Trisnorhopane-TM 394 468 427 701 §34
T14a-a,b- and b,a-28,30-Bisnorhopane 35.7 376 474 830 298
T14b-17a(H),2 1b(H)-25-Norhopane 177 207 309 500 103
T15-30-Norhopane 148 1280 1380 2000 1260
T16-18a{H)-30-Nomeohopans-C29Ts 46.2 471 490 753 333
X- 17a(H)-Diahopane 12.4 174 100 160 86.1
T17- 30-Normoretane 208 238 245 a7 268
T16-18a({H) & 18b(H)-Oteanane 276 352 445 704 300
T18-Hopane 229 2430 2580 3700 2070
T20- Mortane 58.4 681 451 704 830
T21-30-Homohopane-22S 98.4 943 877 11980 877
T22-30-Homohopane-22R 86.5 748 665 853 638
T26-30-Bishomohopane-22S 63.8 621 484 657 370
T27-30,31-Bishomohopane-22R 475 452 385 510 300
T30-30,31-Trishomohopane-22S 7098 565 475 627 338
T31-30,31-Trishomohopane-22R 363 356 354 493 271
T32-Tetrakishomohopane-225 29 37 270 323 200
T33-Tetrakishomohopane-22R 18.7 212 169 222 111
T34-Pentakishomohopane-225 292 179 216 289 127
T35-Pentakishomohopane-22R 18.9 185 155 212 86.4
54-13b{H),17a(H)-20S-Diacholestans 70.6 1040 1350 2270 758
$5-13b(H),17a(H)-20R-Diacholestane 327 887 926 1460 500
58-13b(H),17a(H)-20S-Methyldiacholestane 108 809 1140 19880 739
S§12-14a(H),17a(H)-20S-Cholestane 122 1760 2060 3360 1210
S514-14b(H),17b(H)-20R- Cholestane 56.8 744 920 1490 578
515-14b(H),17b(H)-20S- Cholestane 55.1 m 1040 1700 809
$17-14a(H),17a(H)-20R- Cholestans 122 2210 2580 4220 1540
$518-13b(H),17a(H)-20R- Ethyldiacholestane 247 523 410 536 286
518-13a(H),17b(H)-20s-Ethyldiacholestane 492 ND 787 147 ND
520-14a(H),17a(H)-20S- Methylcholestane 746 875 1040 1550 825
$22-14b(H),17b(H)-20R-Methylcholestane 78.8 1120 1520 2300 816
523-14b(H),17b(H)-20S-Methylcholestane 101 1200 1620 2390 887
524-14a(H}),17a(H)-20R-Methylcholestans M7 1320 1600 2710 1080
525-14a(H),17a(H)-20S-Ethyicholestane 67.3 774 848 1220 554
526-14b(H),17b(H)-20R-Ethyicholestane 81.5 1020 1160 1840 "7
527-14b(H),17b(H)-20S-Ethylcholestane 86 789 890 1120 469
525-14a§Hz.1755H2—20R-E(hzlcholes(ana 86 1220 1440 2180 75
J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secondary difution faclor,

&= Outside of DQO.

E= Eslimated Value. Resulf above high level in [-Cal,

ME= Matrix Interferenca. Estimated Vaius.
Not Surrogate Corrected Prepared by Andy Smith
Final Results 4/15/2003 Biomarkers.Samples from all baiches.f.xs
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Project Name
Project Number

Lake Union Sediment Investigation
NO005443

Client Sample ID

NLU-110-1214

NLU-110 2022

NLU-112-$8-0010

NLU-112-88-2030

NLU-113-§8-0010

Battelle Sample ID U03s57-D-F1 U0361-D-F1 Uo171-F1 Uo101-F1 U0146-F1
Battelle Baich ID 03-0137 03-0150 02-667 02-668 02-667
Assoclated Blank BB2768PB BB426PB AB484PB AB489PB AB484PB
Fisld Date 11/15/02 11/15/02 11/14/02 11714102 11/14/02
Receipt Date 11/21/02 11/21/02 11/15/02 11/15/02 11/15/02
Extraction Date 02/11/03 02/21/03 11722102 11/22/02 11/22/02
Acquired Date 02/20/03 03/06/03 12/14/02 12/15/02 12/13/02
Analytical Method 8270M 8270M 8270M 8270M 8270M
Percent Sofids 30.97 % 24271 % 13 % 18.28 % 128 %
Matrix Solid Solid Sediment Sediment Sediment
Sample Size 0.63 mg 0.47 mg 34.1 mg 31.2 mg 41.2 mg
Weight Basis DRY DRY oiL olL oit
Min Reporting Limit 10.800 30,400 0.208 0.231 0.167
Amount Units pg/kg pokg mgrkg mo/kg mg/kg
Q8- Sesquiterpane (8) 233 83.6 1.78 17.4 3.94
Q10- Sesquiterpane (10} 87.8 ND 0.945 6.75 241
Q1- Sesquiterpane (1) 156 409 243 1214 521
Q2- Sesquiterpane (2) 188 734 313 126 58
Q3- Sesquiterpane (3) 264 971 5.75 198 122
Q4- Sesquiterpane (4) 137 48 2,58 103 LX]
QS- Sesquiterpane (5) 85.4 278 J 117 441 2.56
Q6- Sesquiterpans (6) 132 356 3.15 106 71
Q7- Sesquiterpane (7) 47 ND 10 476 4.16
Q8- Sesquiterpane (8) 353 112 10 28.9 17.1
{1-C15-Isoprenoid (1380) 1210 131 3.99 774 435
12-C15-Isoprencid (1470) 2010 218 7.26 112 9.22
13-C18-Isoprenoid (1650) 2520 200 8.53 118 2.08
14.C18-Isoprenold (Pristane) 4540 374 16.5 202 174
15-C20-1soprenoid (Phytane) 3910 405 238 219 255
T4-C23 Tricyclic Terpane 441 385 344 40.1 307
T5-C24 Tricyclic Terpane 289 273 23 264 278
T6-C25 Tricyclic Terpane 343 370 28.3 346 32.8
T6c-C26 Tricyclic Terpane-22R 158 163 12 148 14.5
T6b-C26 Tricyclic Terpane-22S 147 153 116 15 134
T6a-C24 Tetracyclic Terpane 72 716 131 7.81 12.2
T7-C28 Tricyclic Terpane-22S 221 190 116 212 14.9
T8-C28 Tricyclic Terpane-22R 218 192 12.2 221 15
T8-C29 Tricydlic Terpane-22S 218 262 158 237 19.8
T10-C29 Tricyclic Terpane-22R 222 223 16.2 236 18.4
T11-18a(H)-22,29,30-Trisnomechopane-TS 233 257 377 278 388
T12-17a(H)-22,29,30-Trisnorhopane-TM 281 334 365 307 374
T14a-a,b~ and b,&a-28,30-Bisnorhapane 344 462 342 315 35.2
T14b-17a(H).2 1b(H)-25-Norhopane 180 280 16.9 20.2 18.8
T15-30-Norhopane 870 994 140 108 137
T16-18a({H)-30-Nomechopane-C28Ts 314 395 426 373 44.9
X- 17a(H)-Diahopane 87.2 89.4 10.1 103 12
T17- 30-Normoretane 163 213 20 17.2 204
T18-18a(H) & 18b(H)-Oleanane 290 410 245 349 28.8
T18-Hopane 1630 2040 206 221 232
T20- Mortane 314 512 56.7 48 81.2
T21-30-Homohopane-22$ 530 710 20.5 81.3 925
T22-30-Homohopane-22R 439 575 21.5 57.2 83.7
T26-30-Bishomohopane-22S 292 353 59.7 449 59.1
T27-30,31-Bishomohopane-22R 234 283 431 342 43.8
T30-30,31-Trishomohopane-22$ 202 410 66.4 428 68.2
T31-30,31-Trishomohopane-22R 216 287 33 329 336
T32-Tetrakishomohopane-22S 148 182 26,8 233 29
T33-Tetrakishomohopane-22R 101 128 199 14.8 19.2
T34-Pentakishomohopane-22S 127 118 28.1 203 28.4
T35-Pentakishomohopane-22R 95.9 114 188 15.7 18
54-13b(H),17a(H)-20S-Diacholestane 747 708 48.9 82.2 71.8
$5-13b(H),17a(H)-20R-Diacholestane 478 443 26,5 53.9 38
$8-13b(H),17a(H)-20S-Methyldiacholestane 661 664 40.2 76.4 60.5
$12-14a(H),17a(H)-20S-Cholestane 1210 1300 99 148 133
$14-14b(H),17b(H)-20R- Cholestane 581 624 50.5 78.7 3.8
$15-14b(H),17b(H)-208- Cholestans 630 629 51.2 774 5.2
$17-14a({H},17a(H)-20R- Cholestane 1610 1710 101 180 130
$18-13b(H),17a(H)-20R- Ethyldiacholestane 230 282 18.6 25 22.4
$19-13a(H),17b(H)-20S-Ethyldiacholestane 53.3 ND 5.46 5.76 5.47
$20-14a(H),17a(H)-20S- Methylcholestana 839 726 51.2 74.8 709
§22-14b(H),17b(H)-20R-Methylcholestane 891 914 73.8 115 1.1
§23-14b(H),17b(H)-20S-Methyicholestane 935 942 87.1 120 105
$24-14a(H),17a(H)-20R-Methyichalestane 1150 1440 62.4 130 86.1
$25-14a(H),17a(H)-20S-Elhylcholestane 500 849 §4.4 70.7 86.2
$26-14b(H),17b(H)-20R-Ethylcholestane 707 844 798 96.8 9025
$27-14b(H),17b(H)-20S-Ethylcholestane 535 522 65.2 65.8 76.7
$28-14a(H), 17a(H)-20R-Ethylcholestane 027 1150 74.1 122 94.2
J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secandary dilution factor.

&= Qutside of DQO.

E= Estimated Value, Resuit above high level in i-Cal.

ME= Matrix Interference. Estimated Value.
Not Surrogate Corrected Prepared by Andy Smith
Final Resulls 4/15/2003 Biomarkers.Samples from all baiches.f.xls



§%Batlelle

<« Putting Technology To Work

Project Name Lake Union Sediment Investigation
Project Number  N005443

Client Sample ID NLU-113-88-1020 NLU-115-88-0010 NLU-118-§S-0010 NLU-116-88-1020 NLU-116-§S-2030 10384,
Battelle Sample ID U0108-D-F1 (VD) U0149-F1 U0150-F1-D U0122-D-F1 (IVD) V0123-F1 (IVD)
Battelle Batch iD 03-0100 02-668 02-667 03-0100 03-0023
Associated Blank BB142PB AB489PB AB484PB BB142PB AB8S1PB
Field Date 11/14/02 11112/02 11/111/02 11/41102 1111102
Receipt Date 11/15/02 11/15/02 11/15/02 11/15/02 11/15/02
Extraction Date 01/31/03 11722102 11/22/02 01/31/03 01/00/03
Acquired Date 02/19/03 1215102 12/28/02 02117/03 02/10/03
Analylical Method 8270M 8270M 8270M 8270M 8270M
Percent Solids 18.34 % 15.86 % 194 % 18.36 % 1831 %
Matrix Solid Sediment Sediment Solid Sediment
Sample Size 567 g 253 mg 83.8 mg 555 g 5.76 mg
Weight Basis DRY oiL OiL DRY DRY
Min Reporling Limit 1.460 0.202 0.134 2.160 2.08
Amount Urits 15y mykg mghg kg pgkg
Q8- Sesquiterpane (9) 118 19.8 0.967 274 202
Q10- Sesquiterpane (10) 51.8 " 0.34 108 113
Q1- Sesquiterpane (1) 125 16.2 0.83 202 270
Q2- Sesquiterpane (2) 147 185 0919 243 258
Q3- Sesquiterpane (3) 226 26.9 1.41 313 292
Q4- Sesquiterpane (4) 110 1.9 0.695 166 171
Q5- Sesquiterpane (5) 61.8 482 0.299 94.5 96.7
Q8- Sesquiterpane (6) 96.6 8.8 0.492 133 126
Q7- Sesquiterpane (7) 475 4.57 0.269 729 7286
Q8- Sesqullerpane (8) 292 302 1.93 394 407
1-C15-1soprencid (1380) a4 708 141 495 246
12-C15-Isoprencid (1470) 542 976 24 718 424
13-C18-1soprenoid (1650) 547 80.5 275 647 351
HK-C19-isoprenoid (Pristane) 937 128 4.16 1100 583
15-C20-1soprenoid (Phytane) 1150 136 544 1260 782
T4-C23 Tricyclic Terpane 442 41.8 3.09 658 776
T§-C24 Tricyclic Terpane 315 28 2.02 445 527
T6-C25 Tricyclic Terpane 402 345 264 575 6896
T6c-C26 Tricyclic Terpane-22R 181 15.2 1.2 246 326
T6b-C28 Tricyclic Terpane-22S 175 15 1147 248 304
T6a-C24 Tetracyclic Terpane 118 115 0731 127 158
T7-C28 Tricyclic Terpane-22S 259 173 1.58 408 475
T8-C26 Tricyclic Terpane-22R 244 18.8 1.76 421 487
T9-C29 Tricyclic Terpane-22S 281 214 2,03 423 506
T10-C28 Tricyclic Terpane-22R 272 196 1.66 400 482
T11-18a(H)-22,29,30-Trisnomechopane-TS 401 36.4 2.7 451 531
T12-17a(H)-22,29,30-Trisnorhopane-TM 402 39.8 2.95 509 869
T14a-a,b- and b,a-28,30-Bisnorhopane 412 30.9 3.04 607 916
T14b-17a(H),21b(H)-25-Norhopane 230 213 17 339 554
T15-30-Norhopane 1380 136 10.5 1680 2000
T16-18a(H)-30-Nomechopane-C29Ts 489 472 an 611 810
X- 17a(H)-Diahopane 122 136 0.886 137 145
T17- 30-Normoretane 222 212 1.58 304 424
T18-18a(H) & 18b(H)-Oleanane 364 a3 2.8 559 778
T19-Hopane 2550 242 10.7 3400 4110
T20- Mortane 839 63.5 5.18 581 744
T21-30-Homohopane-228 804 973 713 1110 1260
T22-30-Homchopane-22R 731 76.5 542 797 801
T26-30-Bishomohopane-228 516 60.4 4.04 613 640
T27-30,31-Bishomohopane-22R 400 437 3.13 475 528
T30-30,31-Trishomohopane-22S 540 56.8 3.08 566 642
T31-30,31-Trishomohopane-22R 348 38.4 29 461 546
T32-Tetrakishomohopane-22S 258 278 247 320 331
T33-Tetrakishomohopane-22R 162 204 1.34 200 215
T34-Pentakishomohopane-22S 224 26 1.76 260 288
T35-Pentakishomohopane-22R 161 18.4 1.18 212 218
$4-13b(H),17a(H)-20S-Diacholestane 966 744 6.42 . 1380 1610
$§5-13b(H),17a(H)-20R-Diacholestane 612 46.8 4.04 802 974
58-13b(H),17a(H)-20S-Methyldiacholestane 905 63.6 8.19 1280 1450
S12-14a(H),17a(H)-20S-Cholestane 1740 144 122 2450 2940
S14-14b(H),17b(H)-20R- Cholestane 871 744 6.56 1180 1540
8§15-14b(H),17b(H)-20S- Cholestans 849 704 8.78 1290 1490
§17-14a(H},17a(H)-20R- Cholestane 2110 170 156 3220 4010
$18-13b(H),17a(H)-20R- Ethyldiacholestane 314 257 222 422 418
$§19-13a(H),17b(H)-20S-Ethyidiacholestane A 6.44 0.55 97.5 140
$20-14a(H),17a(H)-20S- Methyicholestane 924 74.4 6.95 1320 1580
§22-14b(H),17b(H)-20R-Methylcholestane 1260 107 9.7¢ 1840 2270
§23-14b(H),17b(H)-20S-Methylcholestane 1330 1186 106 1000 2300
§24-14a(H),17a(H)-20R-Methylcholestane 1290 114 107 2170 2080
§25-14a(H),17a(H)-20S-Ethylcholestane 780 774 8.27 1060 1400
§26-14b(H), 17b(H)-20R-Ethylcholestane 1160 109 8.93 1510 1830
8§27-14b(H),17b(H)-20S-Ethylcholestane 819 70.8 6,26 1050 1220
528-1 4a(H),17a(H)-20R-Ethyicholestane 1320 120 10.5 2020 2590
J=Rasull < Sample RL.

ND= Not Detected.

D= Values reported using secondary dilution factor.
&= Outside of DQO.

E= Estimated Value. Result above high level in I-Cal,
ME= Matrix inferference. Estimated Value,

Not Surrogate Corrected Prepared by Andy Smith
Final Results 4/15/2003 Biomarkers.Samples from all batches.f.xls



§*Battelie

+ - Puting Technology To Work

Project Name Lake Union Sediment Investigation
Project Number  N005443

Client Sample D NLU-117-0010¢ NLU-117 0810 NLU-117 2830 NLU-117 4850 NLU-117-US-9.6
Battelle Sample ID UB525-D-F1 U03s7-D-F1 U0397-D-F1 U0407-D-F1 U4507-D-F1
Battelle Batch ID 03-0137 03-0159 03-0159 03-0159 03-0100
Associated Blank BB278PB BB426PB BB426PB BB426PB BB142PB
Field Date 11/15/02 1115/02 11/15/02 11/15/02 11/118/02
Receipt Date 11/21/02 11/21/02 11/21/02 11/21/02 01/29/03
Extraction Date 02/11/03 02/21/03 02/21/03 02/21/03 01/31/03
Acquired Date 02/21/03 03/05/03 03/05/03 03/05/03 02/17/03
Analytical Method 8270M 8270M 8270M 8270M 8270M
Percent Solids 3243 % 27.62 % 2252 % 26.72 % 87.86 %
Matrix Solid Solid Solid Solid Solid
Sample Size 0.68 mg 0.33 mg 0.3 mg 0.39 mg 101 g
Weight Basis DRY DRY DRY DRY DRY

Min Reporting Limit 9.970 23.6 34.200 36.600 2970
Amount Unils polkg pg/kg yglkg yglkg palkg

Q9- Sesquiterpane (9) 384 499 390 228 154
Q10- Sesquiterpane (10) 155 235 173 95 60

Q1- Sesquiterpane (1) 131 258 180 110 63.6

Q2- Sesquiterpane (2) 251 288 244 168 86.8

Q3- Sesquiterpane (3) 422 511 483 351 130

Q4- Sesquiterpane (4) 175 215 210 116 348
Q5- Sesquiterpane (5) 903 91.9 11 65.6 19.9
Q6- Sesquiterpane (6) 135 146 161 74.2 213
Q7- Sesquiterpane (7) 482 62.5 ND ND 9,67

Q8- Sesquiterpane (8) 396 405 402 344 100
11-C15-Isoprenoid (1380) 2360 2830 2830 1000 262
[2-C15-Isoprencid {1470) 3180 4040 4960 1250 408
{3-C18-Isoprenoid {1650) 4010 5110 4480 1020 218
14-C19-soprencid (Pristane) 7790 E 10600 6720 1750 515
15-C20-isoprencid (Phytane) 7190 9190 5980 1710 170
T4-C23 Tricyclic Terpane 528 791 841 1040 16.2
T5-C24 Tricyclic Terpane 338 515 615 738 78
T6-C25 Tricyclic Terpane 406 679 807 881 9.63
T6c-C26 Tricyclic Terpane-22R 187 269 368 392 4.78
T6b-C26 Tricyclic Terpane-22S 173 273 356 428 571
T6a-C24 Tetracyclic Terpane 86.2 133 136 203 8.48
T7-C28 Tricyclic Terpane-22S 257 376 529 562 ND
T8-C28 Tricyclic Terpane-22R 280 398 550 583 ND
T9-C29 Tricyclic Terpane-22S 275 433 566 642 ND-
T10-C29 Tricyclic Terpane-22R 270 399 555 583 ND
T11-18a(H)-22,29,30-Trisnomeohopane-TS 269 394 472 548 7.38
T12-17a(H}-22,29,30-Trisnorhopane-TM 331 472 633 907 48.6
T14a-a,b- and b,a-28,30-Bisnorhopane 441 576 850 1400 ND
T14b-17a(H),21b{H}-25-Norhopane 228 355 459 730 ND
T15-30-Norhopane 983 1430 1890 2480 94.1
T16-18a(H}-30-Nomeohopane-C29Ts 368 540 751 38 ND
X- 17a(H}-Diahopane 61.8 131 17 165 ND
T17- 30-Normoretane 185 280 422 423 27
T18-18a(H) & 18b(H}-Oleanane 359 501 754 995 15.8
T19-Hopane 1950 2810 3650 4470 110
T20- Mortane 366 690 1040 1100 346
T21-30-Homohopane-22S 631 a71 1360 1560 442
T22-30-Homohopane-22R 439 634 788 1050 36.4
T26-30-Bishomohopane-228 339 458 628 719 244
T27-30,31-Bishomohopane-22R 284 420 500 563 16.2
T30-30,31-Trishomohopane-22S 326 468 605 738 13.3
T31-30,31-Trishomohopane-22R 274 368 483 619 1.9
T32-Tetrakishomohopane-22S 193 265 297 360 ND
T33-Tetrakishomohopane-22R 120 167 198 245 ND
T34-Pentakishomohopane-22S 165 202 257 310 ND
T35-Pentakishomohopane-22R 118 149 218 239 ND
$4-13b{H),17a(H)-20S8-Diacholestane 1040 1700 1740 1770 11.8
$5-13b{H),17a(H)-20R-Diacholestane 668 1100 1180 1100 5.85
$8-13b(H),17a(H)-20S-Methyldiacholestane 033 1450 1560 1740 ND
$12-14a(H),17a(H}-20S-Cholestane 1620 2560 2990 4110 25.8
S§14-14b(H),17b(H)-20R- Cholestane 753 1110 1480 1970 1.7
$§15-14b(H),17b(H)-20S- Cholestane 818 1180 1410 1940 1.2
$17-14a(H),17a(H)-20R~ Cholestane 2150 3410 4350 8060 325
$18-13b{H),17a(H)-20R- Ethyldiacholestane 278 452 504 523 124
$18-13a(H),17b(H)-208-Ethyldiacholestane 61.3 116 147 ND ND
$20-14a(H),17a(H)-20S- Methylcholestane 799 1290 1700 2380 14.1
§22-14b(H),17b(H)-20R-Methylcholestane 1140 1660 2130 2890 174
$23-14b(H),17b(H)-20S-Methylcholestane 1180 1730 2320 2770 18.3
$24-14a(H),17a(H}-20R-Methylcholestane 1500 2220 3250 5000 248
$25-14a(H),17a(H}-20S-Ethylcholestane 664 898 1260 1840 17.6
$26-14b(H),17b(H)-20R-Ethyicholestane 924 1250 1650 1970 17
827-14b(H),17b(H)-20S-Ethylcholestane 648 965 1150 1560 13.3
$28-14a(H). 17a(H)-20R-Ethyicholestane 1220 1700 2420 3620 262

J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secondary dilution factor.
&= Qutside of DQO.

E= Estimated Value. Result above high level in I-Cal.
ME= Matrix Interference, Estimated Value.

Not Surrogate Corrected Prepared by Andy Smith
Final Results 5/7/2003 Biomarkers.Samples from all batches.f.xis



§%Battelle

' Pulting Technology To Work

Project Name Lake Union Sediment Investigation
Project Number  N005443

Client Sample iD NLU-119-0010c NLU-119-0608 NLU-119-1618 NLU-119-2426 NLU-119R2-US-0.5
Battelle Sample ID U6524-D-F1 U0455-D-F1 U0460-D-F1 U0464-D-F1 U4512-D-F1
Battelle Batch ID 03-0137 03-0137 03-0137 03-0137 03-0159
Associated Blank BB278PB BB2768PB BB278PB BB278PB BB426PB
Field Date 11/18/02 11/18/02 11/18/02 11/18/02 11/21/02
Receipt Date 11/21/02 11/21/02 11/21/02 11/24/02 01/29/03
Extraction Date 02/11/03 02/11/03 02/11/03 02/11/03 02/21/03
Acquired Date 02/20/03 02/20/03 02/20/03 02/20/03 03/06/03
Analytical Method 8270M 8270M 8270M 8270M 8270M
Percent Solids 213 % 17.92 % 2101 % 2277 % 45.79 %
Matrix Solid Solid Solid Solid Solid
Sample Size 045 mg 0.37 mg 0.26 mg 0.5 mg 1.01 mg
Weight Basis DRY DRY DRY DRY DRY
Min Reporting Limit 15.100 18.300 26,100 13.600 7.370
Amount Units vg/kg yg/kg pg/kg pgikg yg/kg
Q9- Sesquiterpane {(9) 2040 2410 1860 1020 346
Q10- Sesquiterpane (10) 842 918 691 518 12
Q1- Sesquiterpane (1) 888 1020 830 633 134
Q2- Sesquiterpane (2) 1090 1280 1060 702 163
Q3- Sesquiterpane (3) 2050 2430 1920 1070 331
Q4- Sesquiterpane {4) 693 820 580 448 189
Q5- Sesquiterpane (5) 401 428 356 248 156
Q8- Sesquiterpane (6) 469 514 456 328 94
Q7- Sesquiterpane (7) 212 201 144 144 ND
Q8- Sesquiterpane (8) 1500 1690 1380 1040 232
11-C15-Isoprenoid (1380) 10200 11800 8380 4820 786
12-C15-Isoprenoid (1470) 11300 E 13300 E 9520 5770 1380
13-C18-Isoprenoid {1650) 10100 11800 7580 4160 757
14-C19-{soprenoid (Pristane) 17800 E 20100 E 11800 7020 1270
15-C20-Isoprenoid (Phytane) 17000 E 19400 E 12000 6480 872
T4-C23 Tricyclic Terpane 1120 1280 1230 1110 658
T5-C24 Tricyclic Terpane 689 800 817 740 438
T6-C25 Tricyclic Terpane 847 972 955 926 579
T6¢-C26 Tricyclic Terpane-22R 386 439 437 447 248
T6b-C26 Tricyclic Terpane-22S 347 396 413 411 244
T6a-C24 Tetracyclic Terpane 190 216 206 202 110
T7-C28 Tricyclic Terpane-22S 587 661 671 676 354
T8-C28 Tricyclic Terpane-22R 596 669 692 696 361
T9-C29 Tricyclic Terpane-228 573 665 660 681 402
T10-C29 Tricyclic Terpane-22R 608 679 705 720 369
T11-18a(H)-22,29,30-Trisnomeohopane-TS 602 685 680 680 360
T12-17a({H}-22,29,30-Trisnorhopane-TM 754 879 832 835 582
T14a-a,b- and b,a-28,30-Bisnorhopane 966 1120 1080 1200 927
T14b-17a(H),21b(H)-25-Norhopane 476 534 534 609 412
T15-30-Norhopane 2400 ' 2760 2650 2770 1690
T16-18a(H)-30-Norneohopane-C29Ts 835 926 945 992 590
X- 17a(H)-Diahopane 242 188 247 213 13
T47- 30-Normoretane 457 519 504 561 348
T18-18a(H) & 18b(H)-Oleanane 788 882 923 974 578
T19-Hopane 4680 5300 5070 5550 2820
T20- Mortane 853 948 1080 1150 694
T21-30-Homohopane-22S 1550 1770 1740 1780 940
T22-30-Homohopane-22R 1040 1180 1180 1210 77
T26-30-Bishomohopane-22S 856 987 973 955 424
T27-30,31-Bishomohopane-22R 667 770 792 757 351
T30-30,31-Trishomohopane-22S 804 934 926 883 449
T31-30,31-Trishomohopane-22R 688 742 798 772 355
T32-Tetrakishomohopane-225 474 536 566 492 215
T33-Tetrakishomohopane-22R 294 381 352 302 141
T34-Pentakishomohopane-225 426 481 491 416 222
T35-Pentakishomohopane-22R 325 383 357 311 175
84-13b(H),17a(H)-20S-Diacholestane 2170 2350 2460 2140 1050
§5-13b(H),17a(H)-20R-Diacholestane 1400 1560 1630 1450 681
$8-13b(H),17a{H)-20S-Methyidiacholestane 1900 2030 2200 2050 1150
812-14a(H),17a(H)-205-Cholestane 3550 4080 4030 4180 2600
514-14b(H),17b{H)-20R- Cholestane 1690 1990 1920 2040 1160
$15-14b(H),17b(H}-20S- Cholestane 1820 2070 2080 2080 1160
8§17-14a(H),17a{H}-20R- Cholestane 4730 5500 5660 5920 3760
8$18-13b(H),17a(H)-20R- Ethyldiacholestane 550 647 682 525 213
819-13a(H),17b{H}-20S-Ethyldiacholestane 121 158 168 156 103
520-14a(H),17a(H)-20S- Methylcholestane 1840 2000 2110 2160 1480
§22-14b(H),17b{H}-20R-Methyicholestane 2560 2980 2910 3070 1890
523-14b(H),17b{H}-20S-Methyicholestane 2590 2920 2960 3100 1690
524-14a(H),17a(H)}-20R-Methyicholestane 3340 3920 3850 4570 3010
525-14a(H),17a(H)-20S-Ethyicholestane 1450 1670 1720 1850 1280
526-14b{H),17b(H}-20R-Ethylcholestane 1860 2210 2450 2290 1200
827-14b{H),17b(H}-20S-Ethylcholestane 1590 1700 1490 1900 979
$28-14a(H),17a(H)-20R-Ethyicholestane 2840 3210 3150 3620 2190

J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secondary dilution factor,
&= Outside of DQO.

E= Estimated Value. Resuilt above high leve! in i-Cal.
ME= Matrix Interference. Estimated Value.

Not Surrogate Corrected Prepared by Andy Smith
Final Results 5/7/2003 Biomarkers.Samples from all batches.f.xls



#Batlelle

++ « Pulting Yechnology To Work

Project Name Lake Union Sediment Investigation
Project Number  N005443

Client Sample ID NLU-121-88-0010 NLU-121-55-2030 NLU-122-85-0010 NLU-122-58-2030 NLU-123-5S-0010
Battelle Sample 1D Uo151-F1 Uo152-F1 U0153-F1 U0154-F1 U0155-F1
Battelie Batch 1D 02-667 02-668 02-668 02-668 02-667
Associated Blank AB484PB AB489PB AB489PE AB489PB AB484PB
Field Date 11/13/02 11/13/02 11113/02 11/13/02 1171302
Receipt Date 11/15/02 11115/02 11/15R02 11/15/02 11115102
Extraction Date 11/22/02 11/22/02 11722102 11/22/02 11722102
Acquired Date 12113/02 12/15/02 12115/02 12/15/02 12/13/02
Analytical Method 8270M 8270M 8270M 8270M 8270M
Percent Solids 119 % 19.2 % 43.46 % 29.53 % 148 %
Matrix Sediment Sediment Sadiment Sediment Sediment
Sample Size 48.2 mp 33 mg 49.5 mg 173.2 mg 83.2 mg
Weight Basis OiL olL olL CiL oiL
Min Reporting Limit 0.139 0.215 0.136 0.124 0.138
Amount Units mglkg mgkg markg mg/kg mg/kg
Q8- Sesquiterpane (9) 18.5 272 247 343 105
Q10- Sesquiterpane (10) 8.48 84 10.9 16.5 424
Q1- Sesquiterpane (1) 128 17 16.5 203 9.07
Q2- Sesquiterpane (2) 135 18.7 18.7 18 102
Q3- Sesquiterpane (3) 306 279 28 278 18.3
Q4- Sesquiterpane (4) 12 13.3 12 13.7 7.82
QS- Sesquiterpane (5) 5.07 5.52 5 6.01 332
Q6- Sesquiterpane (6) 104 141 9.48 124 747
Q7- Sesquiterpans (7) 492 548 5.01 5.64 340
Q8- Sesquiterpane (8) 276 346 36.4 33 241
H-C15-Isoprencid (1380) 153 120 114 369 E 28
12-C15-Isoprenoid (1470} 30.5 157 123 1 E 389
13-C18-lsoprencid (1650) 15.9 156 916 280 336
14-C16-Isoprenoid {Pristane) 25 269 164 462 E 54.3
15-C20-Isoprencid (Phytane) 29.6 268 136 B E 85.7
T4-C23 Tricyclic Terpane 304 364 354 15.8 34
T5-C24 Tricyclic Terpane 204 248 24 10.9 23.9
T6-C25 Tricyclic Terpane 24 207 286 126 286
T&c-C26 Tricyclic Terpane-22R 104 129 124 50 18
T6b-C26 Tricyclic Terpane-22S 10.2 126 1.9 529 1.8
T6a-C24 Tetracyclic Terpane 9.65 6.56 106 274 9.55
T7-C28 Tricyclic Terpane-225 109 18 17 747 14.2
T8-C28 Tricyclic Terpane-22R 10.8 19.4 131 7.83 145
To-C28 Tricyclic Terpane-22S 14.2 20 16.9 8.72 16.8
T10-C29 Tricyclic Terpane-22R 12.9 19 15.9 8.8 17
T11-18a(H)-22,29,30-Trisnomeohopane-TS 314 251 kIR 103 322
T12-17a(H)-22,29,30-Trisnorhopane-TM 29.7 276 378 135 3.9
T14@-a,b- and b,a-28,30-Bisnorhopane 296 294 46.2 229 315
T14b-17a(H),21b(H)-25-Norhopane 14 173 19.2 6.5¢ 171
T15-30-Norhopane 11 97 131 479 15
T16-18a(H)-30-Nomeohopane-C29Ts 35.2 34.6 388 153 36.1
X- 17a(H)-Diahopane 9.58 8.67 106 443 9.62
T17- 30-Normoretane 18.2 153 221 8.78 174
T18-18a(H) & 18b(H)-Oleanane 247 283 34 148 255
T18-Hopane 180 188 222 86.1 198
T20- Mortane 484 48.4 46 19.2 47.9
T21-30-Homohopane-22S 714 69 88 4 78.7
T22-30-Homohopane-22R 61.8 49.1 65.2 249 642
T26-30-Bishomohopane-225 46.4 395 59 236 475
T27-30,31-Bishomohopane-22R 344 303 42 17.8 35.2
T30-30,31-Trishomohopane-225 54.4 384 504 218 49.1
T31-30,31-Trishomohopane-22R 287 29.2 36.4 18.5 306
T32-Tetrakishomohopane-22S 223 203 276 13.7 227
T33-Tetrakishomohopane-22R 15.1 15.9 19.8 9.14 14.8
T34-Pentakishomohopane-22S 2241 19 28.9 15.6 2
T35-Pentakishomohopanse-22R 147 134 1986 1.8 137
$4-13b(H), 17a(H)-20S-Diachotestane 456 70.9 463 254 69.2
§5-13b(H),17a(H)-20R-Diacholestane 257 454 274 15.5 344
§8-13b(H),17a(H)-20S-Methyldiacholestane 39.7 60.1 417 242 €76
$12-14a(H),17a(H)-208-Cholestane 873 123 112 53.1 106
514-14b(H),17b(H)-20R- Cholestane 47 65.8 58.6 327 574
§15-14b(H),17b(H)-20S- Cholestane 472 62,7 59.4 kil 56
S§17-14a(H),17a({H)-20R- Cholestane 98 152 135 74.5 123
518-13b(H),17a(H)-20R- Ethyldiacholestane 15.8 209 16.8 8.19 16.2
$19-13a(H),17b(H)-20S-Ethyldiacholestane 425 511 5.55 234 4.18
§20-14a(H),17a(H)-20S- Methylcholestane 51.8 83.5 60.9 30.7 80.1
§22-14b(H),17b(H)-20R-Methylcholestane 888 936 934 46 78.6
$23-14b(H),17b(H)-20S-Methyicholestane 80.8 101 102 48.4 916
§24-14a(H),17a(H)-20R-Methyicholestane 68.1 12 114 60.3 88.7
§25-14a(H),17a(H)-20S-Ethylcholestane 50.3 60.6 66 A 58.3
$26-14b(H),17b(H)-20R-Ethyicholestane 76 79.2 937 317 76.2
$27-14b(H),17b(H)-20S-Ethyicholestane 52.5 60.8 65.2 30.2 68.3
$28-14a(H), 17a(H)-20R-Ethylcholestane 75.1 105 116 55.3 93.3
J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secondary difution factor.

&= Outside of DQO,

E= Estimated Value. Result above high level in -Cal.
ME= Malrix interference. Estimated Valus.

Not Surrogate Corrected Prepared by Andy Smith
Final Results 4/15/2003 Biomarkers.Samples from all batches.f.xls



% Baitelle

+ « + Putting Technology To Work

Project Name  Lake Union Sadiment Investigation
Project Number  N005443

Client Sample 1D NLU-124-85-0010 NLU-124-58-2030 NLU-126-85-0010 NLU-126-88-0010 NLU-128-85-1020
Battelle Sample ID Uo156-F1 U0157-F1 Uo158-F1 U4517-D-F1 U0097-D-F1 (IVD)
Batielle Batch ID 02-667 02-668 02-668 03-0100 03-0100
Associated Blank AB484PB AB489PB AB489PB BB142PB BB142PB
Field Date 11/13/02 11/13/02 11113/02 11/13/02 11/13/02
Receipt Date 1115/02 11/15/02 11115002 01/20/03 11/16/02
Extraction Date 11722102 11/22102 11722/02 01/31/03 01/31/03
Acquired Date 12/14/02 12/15/02 12/15/02 02/17/03 02/19/03
Analytical Method 8270M 8270M 8270M 8270M 8270M
Percent Solids 13 % 2416 % 18.66 % 24,92 % 3091 %
Matrix Sediment Sediment Sediment Solid Solid
Sample Size 56.4 mg 40 mg 229 mg 757 ¢ 948 ¢
Waeight Basis olL oiL olL DRY DRY
Min Reporting Limit 0.133 0.173 0333 3.960 1.270
Amount Units mg/kg mg/kg m_g_l!_(g pg’kg big/kg
QO- Sesquiterpans (9) 236 26.7 9.42 41 56.1
Q10- Sesquiterpane (10) 122 0.44 489 a2y 28.1
Q1- Sesguiterpane (1) 284 188 134 106 72.5
Q2- Sesquiterpane (2) 35 201 14 5.88 92
Q3- Sesquiterpane (3) 6.56 29.8 203 14.2 120
Q4- Sesquiterpane {4} 245 136 2.87 575 63.1
Q5- Sesquiterpane (5) 1.09 536 411 12 29.2
Q6- Sesquiterpane (6) 216 10.8 7.85 2594 441
Q7- Sesquiterpane (7) 121 515 4.32 0.066 J 27
Q8- Sesquiterpane (8) 10.7 356 308 723 171
H-C15-Isoprenoid (1380} 556 63.9 18.5 356 J 131
12-C15-isoprenoid (1470) 9.13 76.2 37.9 10,5 237
13-C18-Isoprencid (1650) 78 511 28.9 4.80 232
14-C19-Isoprencid (Pristane) 18.2 85.9 476 131 474
15-C20-Isoprenoid (Phytane) 20.9 778 60 176 478
T4-C23 Tricydlic Terpane 23.5 704 426 421 208
T5-C24 Tricyclic Terpane 15.2 464 284 3.85J 193
T6-C25 Tricyclic Terpans 173 55.9 352 725 248
T6c-C26 Tricyclic Terpane-22R 7.02 262 143 281 123
T6b-C26 Tricyclic Terpane-22S 6.93 243 136 219J 110
T8a-C24 Tetracyclic Terpane 8.81 146 114 198 ¢ 88.9
T7-C28 Tricyclic Terpane-228 6.9 315 15.8 ND 159
T6-C28 Tricyclic Terpane-22R 744 36.4 171 ND 154
T9-C29 Tricyclic Terpane-22S 9.46 372 10.2 ND 173
T10-C29 Tricyclic Terpane-22R 9.72 356 186 ND 176
T11-18a(H)-22,28,30-Trisnomechopane-TS 24 45 38.1 6.56 281
T12-17a(H)-22,29,30-Trisnorhopane-TM 24 56.2 374 8.54 297
T14e-a,b- and b,a-28,30-Bisnorhopane 207 84.1 33.8 ND 302
T14b-17a(H),21b(H)-25-Norhopane 106 445 20.5 ND 192
T16-30-Norhopane 80.8 179 133 232 1030
T16-18a(H)-30-Nomeochopane-C28Ts 258 613 457 8.55 342
X- 17a(H)-Diahopane 6.26 14.2 1.5 ND 728
T47- 30-Normoretane 124 3.8 19.9 6.33 162
T18-18a({H) & 18b(H)-Oleanane 14.1 556 203 544 247
T19-Hopane 131 334 218 376 1690
T20- Mortane M3 62.1 47.8 187 372
T21-30-Homohopane-225 51.7 108 864 15.2 607
T22-30-Homohopane-22R 49.8 82.1 68.2 106 490
T26-30-Bishomohopane-22S 3.2 66.9 536 7.94 356
T27-30,31-Bishomohopane-22R 26.9 494 394 0.04 286
T30-30,31-Trishomohopane-22S 39.2 619 516 9.51 368
T31-30,31-Trishomohopane-22R 208 49.3 329 ND 230
T32-Tetrakishomohopane-22S 178 29 244 ND 168
T33-Tetrakishomohopane-22R 13 221 16.5 ND 125
Ta4-Pentakishomohopane-22S 177 26.1 238 ND 153
T35-Pentakishomohopane-22R 16 20 17.2 ND 118
$4-13b(H),17a(H)-20S-Diacholestane 323 118 715 112 507
$5-13b(H),17a(H)-20R-Diacholestane 147 744 4286 6.82 308
$8-13b(H),17a(H)-20S-Methyldiacholestane 28 150 55,5 6.64 435
$§12-14a(H),17a(H)-20S-Chalestane 61.1 287 17 177 1040
$14-14b(H),17b(H)-20R- Cholestane 306 137 647 7.52 504
$15-14b(H),17b(H)-20S- Cholestane .2 140 60.2 7.38 513
§17-14a(H),17a(H)-20R- Cholestane 81.9 39 E 140 17 1280
§18-13b(H),17a(H)-20R- Ethyldiacholestane .79 21 223 173 180
§19-13a(H),17b(H)-20S-Ethyldiacholestane 3 106 7.06 ND 52,7
§20-14a(H),17a(H)-20S- Methylcholestane 293 147 64.5 0.25 §79
$22-14b(H), 17b(H)-20R-Methylcholestane 45.1 201 83.1 0.84 761
$23-14b(H), 17b(H)-20S-Methylcholsstane 51.2 200 107 116 833
$24-14a(H),17a(H)-20R-Methyicholestane 432 37 21 8.08 882
S$25-14a(H), 17a(H)-20S-Ethylcholestane 34.1 131 56.8 7.05 504
$26-14b(H),17b(H)-20R-Ethylcholestane 524 142 976 1.5 m
§27-14b{H),17b(H)-20S-Ethylcholestane 36.8 134 66.1 106 555
§28-14a(H),17a(H)-20R-Ethylcholestane 49.6 244 98.1 10.1 861

J=Resuilt < Sample RL.

ND= Not Detected.

D= Values reported using secondary dilution factor.
&= QOuiside of DQO.

E= Estimated Value. Result above high level in {-Cal.
ME= Matrix Interference. Estimaled Value.

Not Surrogate Corrected Prepared by Andy Smith
Final Results 4/15/2003 Biomarkers.Samples from all batches.f.xls



§4Batielle

"+« Pulting Technology To Werk

Project Name Lake Union Sediment Investigation
Project Number  N005443

Client Sample D NLU-127-88-0010 NLU-128-SS-0010 NLU-129-$5-0010 NLU-128-§8-2030
Battelle Sample ID U0158-F1-0 U0180-F1 V0135-F1 (VD) VO137-F1 (VD)
Battelle Batch ID 02-867 02667 03-0023 03-0023
Associated Blank AB484PB AB484PB AB851PB ABB51PB
Field Date 1112/02 11/13/02 1111102 11711102
Recaipt Date 11/15/02 11/16/02 11115/02 11116/02
Extraction Date 11122102 11/22102 04/09/03 01/00/03
Acquired Date 12/28/02 12/14/02 02/18/03 02/19/03
Analylical Method 8270M 8270M B270M 8270M
Percent Solids 7% % 81.3 % 202 % 2434 %
Matrix Sediment Sediment Sediment Sedimant
Sample Size 68.9 mg 53.7 mg 6.45 mg 772 mg
Weight Basis QiL QiL DRY DRY
Min Reporting Limit 0.125 0.123 310 3.89
Amount Units mg/kg mgfkg Hgkg vgkg
QY- Sesquiterpane (9) 137 138 136 116
Q10- Sesquiterpane (10) 0.693 067 8.69 7.04
Q1- Sesquiterpane (1) 2 222 41.3 729
Q2- Sesquiterpane (2) 2.14 2.28 268 278
Q3- Sesquiterpane (3) 277 4,76 50.4 443
Q4- Sesquiterpane (4) 1.48 2.08 297 51
Q5- Sesquiisrpane (5} 0616 0.788 69 16.1
Q6- Sesquiterpane (6) 0.892 1.83 18.2 14
Q7- Sesquiterpane (7) 0.626 1.24 8.83 6.08
Q8- Sesquiterpans (8) 4.46 6.73 70.3 64.1
H-C15-isoprenoid (1380) 7.96 8.96 98.5 81.5
12-C15-isoprenoid (1470) 13.2 14.5 261 319
13-C18-isoprenoid (1650) 17.2 175 142 140
14-C18-Isoprenoid (Pristane) 335 E 356 327 300
15-C20-Isoprenoid (Phytane) 269 415 450 430
T4-C23 Tricyclic Terpang 5.07 3.1 740 482
T5-C24 Tricydlic Terpane 3.32 232 449 204
T6-C25 Tricydlic Terpane 424 328 601 366
T6c-C26 Tricydlic Terpane-22R 175 139 263 157
T6b-C26 Tricyclic Terpane-22S 1.82 15 263 152
T6a-C24 Tetracyclic Terpans 1.33 12.2 360 300
T7-C28 Tricydlic Terpane-22S 208 2341 402 250
T8-C28 Tricydlic Terpane-22R 227 25.4 413 241
T9-C28 Tricyclic Terpane-22S 254 25.8 422 259
T10-C28 Tricyclic Terpane-22R 2.3 26.2 446 201
T11-18a(H)-22,29,30-Trisnomeohopans-TS 411 <2 %] 840 655
T12-17a(H)-22,29,30-Trisnorhopane-TM 4.48 438 812 650
T14a-a,b- and b,a-28,30-Bisnorhopane 432 834 1010 548
T14b-17a(H),21b(H)-26-Norhopane 3 30.5 329 228
T15-30-Norhopane 145 156 2780 2520
T16-18a(H)-30-Nomeohopane-C29Ts 5.21 435 793 831
X- 17a(H)-Diahopane 1.32 17 194 118
T17- 30-Normoretans 243 23 338 284
T18-18a(H) & 18b(H)-Ofeanane 3.73 38.2 424 313
T18-Hopane 254 252 3740 3220
T20- Mortane 539 408 636 444
T21-30-Homohopane-22S 2.01 108 1650 1500
T22-30-Homohopane-22R 6.1 66.6 1110 1020
T26-30-Bishomohopane-22S 5.07 66.2 1010 911
T27-30,31-Bishomohopane-22R 3.7 49.2 768 695
T30-30,31-Trishormohopane-22S 427 56.7 794 737
T31-30,31-Trishomohopane-22R 3.49 441 557 538
T32-Tetrakishomohopane-225 238 313 470 470
T33-Tetrakishomohopane-22R 1.62 20 32 305
T34-Penlakishomohopane-22S 215 403 557 516
T35-Pentakishomohopane-22R 1.38 254 383 354
$4-13b(H),17a(H)-20S-Diacholestane 6.86 62 1010 646
§5-13b(H),17a(H)-20R-Diacholestane 5.81 35.1 575 405
$8-13b(H),17a(H)-20S-Methyldiacholestane 8.58 56.6 734 479
$12-14a(H),17a(H)-20S-Chotestane 16 140 1890 1400
$14-14b(H),17b(H)-20R- Cholestane 8.3 83 1370 912
$15-14b(H),17b(H)-208- Choleslane : 8.85 80.5 1280 845
$17-14a(H),17a(H)-20R- Cholestane 208 E 186 2540 1730
§18-13b(H),17a{H)-20R- Ethyldiacholestane 3.13 13 323 268
§18-13a(H),17b(H)-20S-Ethyldiacholestans 0.821 6.62 100 58.5
$20-14a(H), 17a(H)-20S- Mathyicholestane 8.67 85.1 1030 721
$22-14b(H),17b(H)-20R-Methyicholestane 13 118 1560 1060
§23-14b(H), 17b(H)-20S-Methylcholestane 147 14 1720 1170
524-14a(H),17a(H)-20R-Methylcholestane 14,7 141 1550 991
$256-14a(H), 17a(H)-208-Ethylcholestane 8.02 708 990 11
$26-14b(H),17b{H)-20R-Ethylcholestane 126 92 1460 1180
$27-14b(H), 17b(H)-20S-Ethylcholestane 7.8 90.5 1280 1010
§28-14a(H), 17a(H)-20R-Ethyicholesiane 14.3 131 1450 1260

J=Resull < Sample RL.

ND= Not Detecled.

D= Values reported using secondary dilution faclor,
&= Quiside of DQO.

E= Esfimated Value. Rssult above high levet in {-Cal.
ME= Matrix Interference. Estimated Value.

Not Surrogate Corrected Prepared by Andy Smith
Final Results 4/15/2003 Biomarkers.Samples from all batches fxls



€4Baltelle

«++ Puting Technolagy To Work

Project Name Lake Union Sediment Investigation
Project Number  N005443

Ciient Sample ID NLU-130-SS-0010 NLU-131-§S-0010 NLU-133-§5-0010 NLU-133-55-1020 NLU-136-85-0010
Battelle Sample ID U0161-F1 U4518-D-F1 U0182-F1 Uo163-F1 Uo172-F1
Battelle Batch ID 02-668 03-0100 02-868 02-667 02-667
Assaciated Biank AB489PB BB142PB AB489PB AB464PB AB484PB
Field Date 11/12/02 11/14/02 11114102 11114/02 11114102
Receipt Date 11116102 01/20/03 11/15/02 11/15/02 11/15/02
Extraction Date 11/22/02 01/31/03 11/22/02 14/22/02 11722102
Acquired Date 12115102 02/17/03 12/15/02 12114102 12/15/02
Analytical Method 6270M 8270M 8270M 8270M 8270M
Percent Solids 61.73 % 3645 % 86.06 % 88 % 126 %
Matrix Sediment Solid Sediment Sediment Sediment
Sample Size 102.8 mg 406 g 216 mg 56.2 mg 42.9 mg
Woeight Basls OiL DRY olL oIl OlL
Min Reporting Limit 0.121 7.390 0.353 0.120 0.161
Amount Units mpkg polkg mglkg mgfkg mg/kg
Q8- Sesquiterpane (8) 0.72 272 3.08 34 0.37
Q10- Sesquiterpane (10) 3.49 10.9 1.23 135 316
Q1- Sesquiterpane (1) 5.9 136 3 294 7.74
Q2- Sesquiterpane (2) B.04 19.7 3.53 3.35 8.58
Q3- Sesquiterpane (3) 20.2 357 7 6.62 12.8
Q4- Sesquiterpane (4) 5.98 132 297 333 714
Q$5- Sesquiterpane (5) 235 9.01 1.35 12 3.13
Q6- Sesquiterpane {6} 48 8.56 2.18 3.01 4.94
Q7- Sesquiterpane (7) 1.29 284 J 1.44 1.07 5.14
Q8- Sesquiterpane (6) 302 40.1 104 9.55 19.5
11-C15-1soprenioid (1380) 35.2 328 8.8 6.31 143
12-C15-isoprenoid (1470) 57.5 385 174 2.78 24
13-C18-Isoprenoid (1650) 389 332 203 11.8 24
14-C18-isoprencid (Pristane) 66.1 486 345 216 384
15-C20-Isoprencid (Phytane) 43 440 345 218 55.4
T4-C23 Tricyclic Terpane 133 80.2 965 8.58 49.3
T5-C24 Tricyclic Terpane 8.75 59 6.22 5.82 3.3
T6-C25 Tricyclic Terpane 10.5 786 7.24 6.62 39.1
T6¢-C26 Tricyclic Terpane-22R 4 39 292 257 16.2
T6b-C26 Tricyclic Terpane-22S 4 355 28 261 144
T6a-C24 Tetracyclic Terpane 364 18.2 214 177 1.8
T7-C28 Tricyclic Terpane-22S 4.8 611 - 3.39 3.53 21.8
T6-C28 Tricyclic Terpane-22R 5.08 81.9 3.683 346 216
T9-C29 Tricyclic Terpane-22S 4.92 56.9 4.26 3.82 241
T10-C29 Tricyclic Terpana-22R 4.79 857 4.05 3.48 225
T11-18a(H)-22,29,30-Trisnomeochopane-TS 68.87 69 6.16 5.57 39.1
T12-17a(H)-22,29,30-Trisnorhopane-TM 15.9 69.1 9.37 8.71 39.9
T14a-a,b- and b,a-28,30-Bisnorhopane 6.52 619 136 12.8 39.5
T14b-17a(H),21b(H)-25-Norhopane 441 258 6.03 6.29 212
T15-30-Norhopane 348 226 276 27.2 147
T16-18a(H)-30-Nomeohopane-C29Ts 8.95 757 8.87 101 49.2
X- 17a(H)-Diahopane 368 173 222 21 15
T17- 30-Normoretane 5.82 358 5.56 §.34 21.8
T18-18a(H) & 18b(H)-Oleanane 8.21 78.7 16 14 333
T18-Hopane 59.8 442 522 485 252
T20- Moriane 12.8 76.4 1.2 "7 61.2
T21-30-Homohopane-22$ 22 146 183 18.6 6.7
T22-30-Homohopane-22R 14,8 87.7 13.1 13.4 80.7
T26-30-Bishomohopane-225 11.8 771 1.1 1.2 83.3
T27-30,31-Bishomchopane-22R 8.54 66.6 8.54 8.44 45.5
T30-30,31-Trishomohopane-22S 7.53 648 11.6 10.8 649
T31-30,31-Trishomohopane-22R 6.01 642 8.65 8.12 30.3
T32-Tetrakishomohopane-22S 372 40.8 6.16 5.46 29.6
T33-Tetrakishomohopane-22R 248 274 4.03 389 214
T34-Pentakishomohopane-22S 2.89 323 6.45 6.41 255
T35-Pentakishomohopane-22R 208 243 5.18 45 18.2
$4-13b(H),17a(H)-20S-Diacholestane . 228 243 114 10.5 923
§5-13b(H),17a(H)-20R-Diacholestane 144 156 6.9 8.37 51.7
$§8-13b(H),17a{H)-20S-Methyidiacholestane 16.7 188 17 109 96.6
$12-14a(H),17a(H)-208-Chalestane 203 330 256 23.2 149
$14-14b(H),17b(H)-20R- Cholestane 151 178 12.8 1.5 73.3
$15-14b(H),17b(H)-208- Cholestane 16.4 196 16 1 77
§17-14a(H),17a{H)-20R- Cholestane 35.4 439 322 296 173
$16-13b(H),17a(H)-20R- Ethyldiacholestane 5.5 804 4.96 3.84 229
$19-13a(H),17b(H)-20S-Ethyldiacholestane 128 14 1.48 133 5.74
$20-14a(H),17a(H)-20S- Methyicholestane 127 159 174 18.3 843
§22-14b(H),17b(H)-20R-Methyicholestane 212 250 233 209 107
$23-14b(H),17b(H)-205-Methylcholestans 242 263 246 234 124
$24-14a(H),17a(H)-20R-Methyicholestane 207 242 285 274 115
$25-148(H),17a(H)-20S-Ethyicholestane 1.8 118 137 14.8 774
$26-14b(H),17b(H)-20R-Ethylcholestane 19.8 185 186 17.8 11
$27-14b(H),17b(H)-20S-Ethylcholestane 142 133 156 14.9 76.1
$28-14a(H), 17a(H)-20R-Ethyicholestane 18.9 199 28.8 29.1 118

J=Result < Sample RL.

ND= Not Detected.

D= Values reparted using secondary dilution factor.
&= Outside of DQO,

E= Estimated Value. Result above high level in I-Cal,
ME= Matrix Interference. Estimated Value.

Not Surrogate Comrected Prepared by Andy Smith
Final Results 4/15/2003 Biomarkers.Samples from alf batches.f.xls



£4Batielle

«++ Putting Technology To Work

Project Name Lake Union Sediment investigation
Project Number  N005443

Ciient Sample ID DW-5-1202 DW-& MW-5 Product (T190) GWP Tank (T192) §8-1-1202
Battelfe Sampls ID U4514-D-F1 U451 U3754-D-F1 U3752-D-F1 U4515-D-F1
Battells Batch ID 03-0100 03-0100 03-0100 03-0100
Associated Blank BB146PB BB146PB BB146PB BB146PB
Field Date 12/06/02 01/14/03 01/14/03 12/08/02
Receipt Date 01/29/03 01/15/03 01/15/03 01/29/03
Extraction Dafe 01/31/03 01731/03 01731/03 01/31/03
Acquired Date 02/18/03 02/18/03 02/18/03 02117103
Analytical Method 8270M 8270M 8270M 8270M
Percent Solids N % N % N% N %
Matrix Qily Material Oily Material Oily Material Oily Material
Sample Size 5178 ¢ 506.8 g 42729 472 g
Weight Basis oL OolL olL oiL
Min Reporting Limit 0.118 0.418 0.140 0.134
Amount Units mg/kg molkg mg/kg mgikg
Q8- Sesquiterpane (8) 1 10.8 13 207
Q10- Sesquiterpane (10} 3.53 3.91 0.507 0615
Q1- Seaquiterpane (1} 3.95 426 0.556 0.858
Q2- Sesquiterpane (2) 5.47 5.62 0.49 0.888
Q3- Sesquiterpane (3) 12 12.5 0.918 1.54
Q4 Sesquiterpane (4) 26 317 0.247 0.464
Q5- Sesquiterpane (5) 1.53 1.78 0.158 0.277
Q- Sesquiterpane (6) 1.8 241 0.138 J 0.236
Q7- Sesquiterpane (7) 0.494 078 0.0885 J 0.154
Q8- Sesquiterpane (8) 7.86 7.49 0.508 0.855
11-C15-Isoprenoid (1380) 58.1 67.9 433 522
12-C15-Isoprencid (1470) 736 E 831 E 4.14 5.26
{3-C18-Isaprencid (1650} 50.8 58.2 2.86 438
14-C18-isoprenoid (Pristane) 881 E 839 E 3.76 5.57
15-C20-1soprenoid (Phytane) 55.2 60.8 3.28 5.39
T4-C23 Tricyclic Terpane 2.55 473 0.45¢ 0.42
T5-C24 Tricyclic Terpane 1.58 294 0.265 0.232
T8-C25 Tricyclic Terpane 171 3.27 0.293 0.222
T&c-C26 Tricyclic Terpane-22R 0.779 1.5 0.118 J 0118 J
T6b-C26 Tricyclic Terpane-22S 067 1.3¢ 0.129 J 0114 )
T6a-C24 Tetracyclic Terpane 0.496 0.91 0.0785 J 0.0641 J
T7-C28 Tricyclic Terpane-22S 111 22 0.153 0111
T8-C28 Tricyclic Terpane-22R 11 23 0.166 0125 )
T9-C29 Tricyclic Terpane-22S 1.08 224 0.162 . 0.148
T10-C29 Tricyclic Terpane-22R 1.16 223 0128 J 0.148
T11-18a(H)-22,29,30-Trisnomechopane-TS 107 222 0131 J 0.168
T12-17a(H)-22,29,30-Trisnorhopane-TM 3.04 4.54 0.2 0.168
T14a-a.b- and b,a-28,30-Bisnorhopane 31 6.88 0.336 0.246
T14b-17a(H),21b(H)-25-Norhopane 0.061 2,03 0175 0.204
T15-30-Norhopane 8.59 114 0.421 04
T16-18a(H)-30-Nomeohopane-C29Ts 1.53 34 0.242 0.231

X- 17a(H)-Diahopane 0.373 0.557 0.0608 J 0.107 J
T17- 30-Normoretane 1.53 245 ND ND
T18-18a(H) & 18b(H)-Oleanane 1.79 3.66 0.27 0.302
T19-Hopane 11.3 207 0.693 0.546
T20- Mortane 2.88 5.41 ND ND
T21-30-Homohopane-22S8 3.89 7.04 0.224 0.223
T22-30-Homohopane-22R 254 45 0138 J 0.141
T26-30-Bishomohopane-22S 2.06 3.93 0.151 0.126 J
T27-30,31-Bishomohopane-22R 168 3.09 0.0673 J 0.0972 J
T30-30,31-Trishomohopane-22S 1.8 361 0.0918 J 0.0916 J
T31-30,31-Trishomohopane-22R 1.59 3.28 0.083 J 0.0964 J
T32-Tetrakishomohopane-22S 1.11 2.26 ND ND
T33-Tetrakishomohopane-22R 0.768 1.63 ND ND
T4-Pentakishomchopane-228 12 2.58 ND ND
T35-Pentakishomohopane-22R 0.825 241 ND ND
S§4-13b(H),17a(H)-208-Diacholestane 273 5.66 0.386 0316
55-13b(H),17a(H)-20R-Diacholestane 1.71 3.36 022 0.194
$8-13b(H),17a(H)-20S-Methyldiacholestane 276 5.5¢ 0.301 0.266
$§12-14a(H),17a(H)-20S-Cholestane 6.49 123 0.609 0.463
$14-14b(H),17b(H)-20R- Cholestane 3.84 7.02 0.326 0.218
$15-14b(H),17b(H)-208- Cholestane 3.48 6.82 0.302 0.216
$17-14a(H),17a(H)-20R- Cholestane 10 19.1 0.884 0.586
$18-13b(H),17a(H)-20R- Ethyldiacholestane 0.754 133 0429 0.481
$19-13a(H),17b(H)-20S-Ethyldiacholestane 0.235 0.487 ND ND
$20-14a(H),17a(H)-20S- Methylcholestane 367 6.87 0.304 0.228
§22-14b(H),17b(H)-20R-Mathylcholestane 5.19 1041 0.369 0.24
$§23-14b(H),17b(H)-20S-Methylcholestane 5.37 8.73 0325 0.22
524-14a(H),17a(H)-20R-Methyicholestane 8.1 156 063 0.443
$25-14a(H),17a(H)-208-Ethylcholestane 3.13 58 0.205 0.145
$26-14b(H),17b(H)-20R-Ethylcholestane 3.73 6.74 0238 0.186
§27-14b(H),17b(H)-208-Ethyicholestane 249 5.69 0.186 0123 J
$26-14a(H), 17a(H)-20R-Ethyicholestane 8.12 12.2 0.503 0.301

J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secondary difution factor.
&= Outside of DQO.

E= Estimated Vaius. Result above high level in |-Cal.
ME= Matrix Interference. Estimated Value.

Not Surrogate Corrected Prepared by Andy Smith
Final Results 4/15/2003 Biomarkers.Samples from all baiches.f.ds



£%Battelie

+ « Putting Technology Tu Work

Project Name  Lake Union Sediment Investigation

Project Number N005443

Client Sample 1D

Procedural Biank

Battelle Sample ID AB4B4PB-F1

Battelle Batch 1D 02-667

Associated Biank NA

Field Date NA

Receipt Date NA

Extraction Date 11/22/02

Acquired Date 12/13/02

Analytical Method 8270M

Percent Solids NA

Matrix Sediment

Sample Size 50 mg
Weight Basis NA

Min Reporting Limit 0.24

Amount Units mg/kg

Q9- Sesquiterpane (9) ND
Q10- Sesquiterpane (10) ND
Q1- Sesquiterpane (1) ND
Q2- Sesquiterpane (2) ND
Q3- Sesquiterpane (3) ND
Q4- Sesquiterpane (4) ND
Q5- Sesquiterpane (5) ND
Q8- Sesquiterpane (6) ND
Q7- Sesquiterpane (7) ND
Q8- Sesquiterpane (8) ND
11-C15-Isoprencid (1380) ND
12-C15-Isoprenoid (1470) ND
13-C18-isoprencid (1850) ND
14-C18-Isoprenoid (Pristane) ND
15-C20-1soprenoid (Phytane) ND
T4-C23 Tricyclic Terpane ND
T5-C24 Tricyclic Terpane ND
T68-C25 Tricyclic Terpane ND
T6c-C28 Tricyclic Terpane-22R ND
T6b-C28 Tricyclic Terpane-228 ND
T6a-C24 Tetracyclic Terpane ND
T7-C28 Tricyclic Terpana-22S ND
Te-C28 Tricyclic Terpana-22R ND
T9-C28 Tricyclic Terpane-22S ND
T10-C29 Tricydlic Terpane-22R ND
T11-18a(H)-22,29,30-Trisnomechopane-TS ND
T12-17a(H)-22,29,30-Trisnorhopane-TM ND
T14a-a,b- and b,a-26,30-Bisnorhopane ND
T14b-17a(H),21b(H)-25-Norhopane ND
T15-30-Norhopane ND
T16-18a(H)-30-Nomeohopane-C29Ts ND
X- 17a(H)-Diahopane ND
T17- 30-Normoretane ND
T18-18a(H) & 18b(H)-Oleanane ND
T19-Hopane ND
T20- Mortane ND
T21-30-Homohopane-22S ND
T22-30-Homohopane-22R ND
T26-30-Bishomohopane-22S ND
T27-30,31-Bishomohopane-22R ND
T30-30,31-Trishomohopane-225 ND
T31-30,31-Trishomohopane-22R ND
T32-Tetrakishomohopane-22S ND
T33-Tetrakishomohopane-22R ND
T34-Pentakishomohopane-22S ND
T35-Pentakishomohopane-22R ND
54-13b(H), 17a(H)-20S-Diacholestane ND
$5-13b(H), 17a(H)-20R-Diacholestane ND
$6-13b(H), 17a{H)-20S-Methyldiacholestane ND
$12-14a(H),17a(H)-20S-Cholestane ND
$14-14b(H),17b(H)-20R- Cholestane ND
$15-14b{H),17b(H)-208- Cholestane ND
$17-14a(H),17a(H)-20R- Cholestane ND
$18-13b(H),17a(H)-20R- Ethyldiacholestane ND
$19-13a(H),17b(H)-20S-Ethyidiacholestane ND
$20-14a(H),17&(H)-20S- Methyicholestane ND
§22-14b{H),17b(H)-20R-Methyicholastane ND
§23-14b(H),17b(H)-20S-Methylcholestane ND
$24-14a(H),17a(H)-20R-Methyicholestane ND
§25-14a(H),17a(H)-20S-Ethylcholestane ND
§26-14b(H),17b(H)-20R-Ethyicholestane ND
§27-14b(H),17b(H)-20S-Ethylcholestane ND
$28-14a(H),17a(H)-20R-Ethylcholestane ND

J=Result < Sample RL.
ND= Not Detected.

D= Values reported using secondary dilution factor.

&= Outside of DQO.
B= Result >5*Sample RL.

Not Surrogate Cormrected
PB results

Prepared by Andy Smith
4/15/2003

$02-867msbiovalues.f.xis



%Balielle

-+« Putting Technalogy To Work

Project Name  Lake Union Sediment Investigation
Project Number N005443

Client Sample 1D NLU-104-SS-0010 NLU-104-SS-0010

Battelle Sample ID U0142-F1-D U0142DUP-F1-D

Batielle Batch iD 02-867 02-667

Associated Blank AB484PB AB484PB

Field Date 1112/02 1112/02

Receipt Date 11/15/02 11/15/02

Extraction Date 11122102 11122102

Acquired Date 12/28/02 12/28/02

Analytical Method 8270M 8270M

Percent Solids 133 % 133 %

Matrix Sediment Sediment

Sample Size 39.6 mg 30,8 mg

Weight Basis Ol olL

Min Reporting Limit 0.174 0.234

Amount Units mg/kg mglkg RPD(%) Q
Q8- Sesquiterpane (9) 0.22 0187 J NA
Q10- Sesquiterpane (10) 0104 J 0134 NA
Q1- Sesquiterpane (1) 0431 0.422 NA
Q2- Sesquiterpane (2) 0.513 0.528 NA
Q3- Sesquiterpane (3) 0.723 0.776 NA
Q4- Sesquiterpane (4) 0.401 0.378 NA
Q$- Sesquiterpane (5) 0.146 J 0.186 J NA
Q6- Sesquiterpane (6) 0.302 0.205 NA
Q7- Sesquiterpane (7) 0.18 0179 J NA
Q8- Sesquiterpane (8) 1.42 1.39 213
{1-C15-Isoprenoid (1380) 0.474 0.576 NA
12-C15-Isoprenoid (1470) 1.08 11 NA
13-C18-Isoprencid (1650) 0.897 0.937 NA
14-C18-1soprencid (Pristane) 1.97 1.92 2.57
15-C20-1soprenoid (Phylane) 3.04 3.02 0.66
T4-C23 Tricyclic Terpane 291 .08 4.7
T5-C24 Tricyclic Terpane 1,08 2.06 3.96
T6-C25 Tricyclic Terpane 2.61 266 19
T6c-C26 Tricyclic Terpane-22R 1.16 1.18 1.71
T6b-C26 Tricyclic Terpane-22S 111 1.42 NA
T6a-C24 Tetracyclic Terpane 1.04 1.05 NA
T7-C28 Tricyclic Terpane-22S 136 124 9.23
T8-C28 Tricyclic Terpane-22R 143 1.38 3.56
T9-C29 Tricyclic Terpane-22S 1.79 17 1.12
T10-C29 Tricyclic Terpane-22R 161 1.62 0619
T11-18a(H)-22,29,30-Trisnomechopane-TS 337 372 9.87
T12-17a(H)-22,29,30-Trisnorhopane-TM 348 35 0.573
T14a-a,b- and b,a-28,30-Bisnorhopane 3.13 3.03 3.25
T14b-17a(H),21b(H)-25-Norhopane 165 1.69 2.4
T15-30-Norhopane 123 124 0.81
T16-18a(H)-30-Nomeohopane-C29Ts 422 4.25 0.708
X- 17a{H)-Diahopane 123 1.35 9.3
T17- 30-Normoretane 1.68 1.88 0
T48-18a(H) & 18b(H)-Oleanans 251 2.55 1.58
T18-Hopane 206 204 0.976
T20- Mortane 52 5.47 5.06
T21-30-Homohopane-22S 8.36 8.1 3.16
T22-30-Homohopane-22R 742 7.28 19
T26-30-Bishomohopane-22S 48 478 0.418
T27-30,31-Bishomohopane-22R 38 3.87 1.82
T30-30,31-Trishomchopane-22S 5.08 52 2.33
T31-30,31-Trishomohopane-22R 3 303 0.895
T32-Tetrakishomohopane-22S 228 244 6.78
Ta3-Tetrakishomohopane-22R 1.55 167 7.45
T34-Pentakishomohopane-22S 2. 24 7.34
Ta5-Pentakishomchopane-22R 1.56 1.53 1.94
S4-13b(H),17a(H)-20S-Diacholestane 5.51 5.53 0.362
§5-13b(H),17a(H)-20R-Diacholestane 3.26 3.24 0.615
§8-13b(H),17a(H)-20S-Methyldiacholestane 441 481 8.68
$12-14a(H),17a(H)-20S-Cholestane 1 1.3 269
S14-14b(H),17b(H)-20R- Cholestane 5.81 5.73 1.39
$15-14b(H),17b(H)-208- Cholestane 5.95 6.19 3.85
§17-14a(H),17a(H)-20R- Cholestane 123 128 2.41
$168-13b(H),17a(H)-20R- Ethyldiacholestane 226 2.28 0.881
§19-13a(H),17b(H)-20S-Ethyldiacholestane 0.597 0,606 NA
$20-14a(H),17a(H)-20S- Methylcholestane 562 5.66 0.709
§22-14b(H),17b(H)-20R-Methylcholestane 8.32 7.93 48
$§23-14b{H),17b(H)-20S-Methylcholestane 10.1 9.26 8.68
S24-14a(H),17a(H)-20R-Methylcholestane 7.44 6.97 6.52
§25-14a(H),17a(H)-20S-Ethylcholestane 5.81 5.6 3.68
§26-14b(H),17b(H)-20R-Ethylcholestane 9.24 8.91 3.64
§27-14b(H),17b(H)-20S-Ethylcholestane 8.74 749 10.5
528-14a(l-9,172(_H)-20R-Elhylcho|esiﬂne 7.88 8.35 5.79

J=Result < Sample RL.

B=Result< 5 x PB.

ND= Not Defected.

NA= Not Applicable.

&= Qutside of DQO.

ME= Mafrix Interference. Estimated Value,

Not Surrogate Corrected Prepared by Andy Smith
DUP resuits 4/15/2003 $02-667msbiovalues.f.xls



£:Battelle

* + Putling Technology To Work

Project Name  Lake Union Sediment investigation

Project Number N005443

Client Sample ID

Procedural Blank

Battelle Sample ID AB489P8-F1

Battelle Batch ID 02-668

Associated Blank NA

Field Date NA

Receipt Date NA

Extraction Date 11/22/02

Acquired Date 12/14/02

Analytical Method 8270M

Percant Solids NA

Matrix Sediment

Sample Size 56 mg
Waight Basis olL

Min Reporting Limit 0.214

Amount Units makg

Q9- Sesquiterpane (9) ND
Q10- Sesquiterpane (10) ND
Q1- Sesquiterpane (1) ND
Q2- Sesquiterpane (2) ND
Q3- Sesquiterpane (3) ND
Q4- Sesquiterpane (4) ND
Q5- Sesquiterpane (5) ND
Q6- Sesquiterpane (6) ND
Q7- Sesquiterpane (7) ND
Q8- Sesquiterpane (8) ND
11-C15-Isoprenoid (1380) ND
12-C15-soprenoid (1470) ND
{3-C18-1soprenoid (1850) ND
14-C19-Isoprenoid (Pristane) ND
15-C20-Isoprencid (Phytane) ND
T4-C23 Tricyclic Terpane ND
T5-C24 Tricyclic Terpane ND
T&-C25 Tricyclic Terpane ND
T6c-C26 Tricyclic Terpane-22R ND
T6b-C26 Tricyclic Terpane-225 ND
T6a-C24 Tetracydlic Terpane ND
T7-C28 Tricyclic Terpane-225 ND
T8-C28 Tricyclic Tefpane-22R ND
T9-C29 Tricyciic Terpane-225 ND
T10-C29 Tricyclic Terpane-22R ND
T11-18a(H)-22,289,30-Trisnomechopane-TS ND
T12-17a(H)-22,29,30-Trisnorhopane-TM ND
T14a-a,b- and b,a-268,30-Bisnorhopane ND
T14b-17a(H),21b(H)-25-Norhopane ND
T15-30-Norhopane ND
T16-18a(H)-30-Nomeohopane-C29Ts ND
X- 17a(H}-Diahopane ND
T17- 30-Normoretane ND
T18-18a(H) & 18b(H)-Oleanane ND
T19-Hopane ND
T20- Mortane ND
T21-30-Homohopane-225 ND
T22-30-Homohopane-22R ND
T26-30-Bishomohopane-225 ND
T27-30,31-Bishomohopane-22R ND
T30-30,31-Trishomohopane-22S ND
T31-30,31-Trishomohopane-22R ND
T32-Tetrakishomohopane-22S ND
T33-Tetrakishomohopane-22R ND
T34-Pentakishomohopane-225 ND
T35-Pentakishomohopane-22R ND
$4-13b(H), 17a(H)-20S-Diacholestane ND
$5-13b(H), 17a(H)-20R-Diacholestane ND
$8-13b(H), 17a(H)-20S-Methyldiacholestane ND
S§12-14a(H),17a(H)-20S-Cholestane ND
S$14-14b{H), 17b(H)-20R- Cholestane ND
S$15-14b(H),17b(H)-20S- Cholestane ND
S17-14a(H),17a(H)-20R- Cholestane ND
$18-13b(H),17a(H)-20R- Ethyldiacholestane ND
$19-13a(H), 17b(H)-20S-Ethyldiacholestane ND
$20-14a(H), 17a(H)-20S- Methylcholestane ND
$22-14b(H), 17b(H)-20R-Methylcholestane ND
$23-14b(H), 17b(H)-20S-Methylcholestane ND
$24-14a(H),17a(H)-20R-Methylcholestane ND
S25-14a(H), 17a(H)-20S-Ethylcholestane ND
$26-14b(H), 17b(H)-20R-Ethyicholestane ND
$27-14b(H), 17b(H)-20S-Ethyicholestane ND
S$28-14a(H),17a(H)-20R-Ethylcholestane ND

J=Result < Sampie RL.
ND= Not Detected.

D= Values reported using secondary dilution factor.

&= Outside of DQO.
B= Resuit >5*Sample RL.

Not Sumogate Corrected
PB results

Prepared by Andy Smith
4/15/2003

s02-668msbiovalues.f.xls



{¥Batielle

++« Putting Tachnology To Work
Project Name  Lake Union Sediment Investigation
Project Number N005443

Ciient Sample D NLU-112-588-2030 NLU-112-§5-2030

Batielle Sample ID Uo101-F1 Uo101DUP-F1

Battelle Batch ID 02-668 02-668

Assoclated Blank AB489PB AB489PB

Field Date 11714102 11/14/02

Receipt Date 11/15/02 11/15/02

Extraction Date 11/22/02 11722102

Acquired Date 12/16/02 12/15/02

Analytical Method 8270M 8270M

Percent Solids 18.29 18.29

Matrix Sediment Sediment

Sample Size 312 mg 322 mg

Weight Basis olL o]

Min Reporting Limit 0.231 0.22

Amount Units mgfkg mafkg RPD(%)} Q
QY- Sesquiterpane (9) 174 19.2 9.84
Q10- Sesquiterpane (10) 6.75 7.28 7.56
Q1- Sesquiterpane (1) 1241 15.2 27
Q2- Sesquiterpane (2) 126 15 174
Q3- Sesquiterpane (3) 19.8 23 15
Q4- Sesquiterpane (4) 103 127 209
Q5- Sesquiterpane (5) 441 5.07 13.9
Q6- Sesquiterpane (6) 10.6 10.8 1.87
Q7- Sesquiterpane (7) 476 434 923
Q8- Sesquiterpane (8) 289 N9 9.87
11-C15-Isoprenoid (1380) 774 843 8.92
12-C15-Isoprenoid (1470} 112 122 8.55
13-C18-Isoprencid (1650) 119 133 1.4
14-C19-Isoprenoid (Pristane) 202 230 13
(5-C20-Isoprencid (Phytane) 219 256 156
T4-C23 Tricyclic Terpane 401 427 6.28
T5-C24 Tricyclic Terpane 264 29.9 124
T6-C25 Tricyclic Terpane 346 3T 8.57
T6c-C26 Tricyclic Terpane-22R 148 18 7.79
T6b-C26 Tricyclic Terpane-22S 15 164 8.92
T6a-C24 Tetracyclic Terpane 7.81 7.87 0.765
T7-C28 Tricyclic Terpans-225 21.2 26.3 215
T8-C28 Tricyclic Terpane-22R 224 251 127
T9-C29 Tricyclic Terpane-225 237 26 9.26
T10-C29 Tricyclic Terpane-22R 236 248 4.96
T11-18a(H)-22,20,30-Trisnomeohopane-TS 275 30.2 9.36
T12-17a(H)-22,29,30-Trisnorhopane-TM 307 334 7.52
T14a-a,b- and b,a-28,30-Bisnorhopane 315 34 763
T14b-17a(H),21b(H)-25-Norhopane 20.2 20 0.995
T15-30-Norhopane 108 116 7.14
T16-18a(H)-30-Nomeohapane-C29Ts 373 42 11.8
X- 17a(H)-Diahopane 10.3 104 0.966
T17- 30-Normoretane 17.2 19.5 125
T18-18a(H) & 18b(H)-Oleanane 34.9 373 6.65
T19-Hopane 221 237 6.99
T20- Mortane 48 61.5 246
T21-30-Homohopane-22S 81.3 88.8 8.82
T22-30-Homohopane-22R 57.2 63.1 .81
T26-30-Bishomohopane-22S 449 49.2 9.14
T27-30,31-Bishomohopane-22R 342 364 8.23
T30-30,31-Trishomohopane-22S 428 47.2 9.78
T31-30,31-Trishomohopane-22R 329 kY 117
T32-Tetrakishomohopane-22S 233 264 125
T33-Tetrakishomohopane-22R 148 15.6 5.26
T34-Pentakishomohopane-22S8 203 216 62
T35-Pentakishomohopane-22R 15.7 164 4,36
S4-13b(H), 17a(H)-20S-Diacholestane 82.2 95.3 148
$§5-13b(H),17a(H)-20R-Diacholestane 53.9 59.9 10.5
58-13b(H), 17a(H)-20S-Methyldiacholestane 76.4 83.5 8.68
512-14a(H),17a(H)-20S-Cholestane 148 160 7.79
514-14b(H},17b(H)-20R- Cholestane 787 85.8 863
515-14b(H),17b(H)-20S- Cholestane 774 B2.9 6.86
§17-14a(H),17a(H)-20R- Cholestane 180 197 9.02
§18-13b(H),17a(H)-20R- Ethyldiacholestane 25 26.9 7.32
519-13a(H),17b(H)-20S-Ethytdiacholestane 576 6.16 6.71
§20-14a(H),17a(H)-20S- Methyicholestane 74.9 81.8 8.81
§22-14b(H),17b(H)-20R-Mathylcholestane 115 125 8.33
§23-14b(H),17b(H)-20S-Methylcholestane 120 128 6.45
524-14a(H),17a(H)-20R-Methylcholestane 130 146 116
$525-14a(H),17a(H)-208-Ethylcholestane 707 7 9.43
526-14b(H),17b(H)-20R-Ethyicholestane 86.8 104 717
527-14b(H),17b(H)-20s-Ethylcholestane 65.6 731 10.8
528-14a(H),17a(H)-20R-Ethylcholestane 122 133 8,63

J=Result < Sampie RL.

B=Result <5 x PB.

ND= Not Detected.

NA= Not Applicable.

&= Outside of DQO.

ME= Matrix interference, Estimated Value.

Not Surrogate Corrected Prepared by Andy Smith
DUP results 4/15/2003 502-668msbiovalues.f.xls



{¥Battelle

*« Putting Technalogy To Work

Project Name  Lake Union Sediment Investigation

Project Number N005443

Client Sample ID

Procedural Biank

Battelle Sample ID AB851PB
Battelle Batch (D 03-0023
Assoclated Blank NA
Field Date NA
Receipt Date NA
Extraction Date 01/09/03
Acquired Date-Biomarker 02/18/03
Analytical Method 8270M
Percent Solids NA
Matrix Sediment
Sample Size ]
Weight Basis NA

Min Reporting Limit 1.71
Amount Units pgkg

QY- Sesquiterpane (9) ND
Q10- Sesquiterpane (10) ND
Q1- Sesquiterpane (1) ND
Q2- Sesquiterpane (2) ND
Q3- Sesquiterpane (3) ND
Q4- Sesquiterpane (4) ND
Q5- Sesquiterpane (5) ND
Q8- Sesquiterpane (6) ND
Q7- Sesquiterpane (7) ND
Q8- Sesquiterpane (8) ND
11-C15-Isoprenoid (1380) ND
12-C15-isoprenoid (1470) ND
13-C18-Isoprenoid (1650) ND
14-C19-Isoprenoid (Pristane)} ND
15-C20-1soprenoid (Phytane) ND
T4-C23 Tricyclic Terpane ND
T5-C24 Tricyclic Terpane ND
T68-C25 Tricyclic Terpane ND
T6c-C26 Tricyclic Terpane-22R ND
T6b-C28 Tricyclic Terpane-228 ND
T6a-C24 Tetracydlic Terpane ND
T7-C28 Tricyclic Terpane-22S ND
T8-C28 Tricyclic Terpane-22R ND
T9-C29 Tricyclic Terpane-228 ND
T10-C29 Tricyclic Terpane-22R ND
T11-18a(H)-22,29,30-Trisnomeohopane-TS ND
T12-17a(H)-22,29,30-Trisnorhopane-TM ND
T14a-a,b- and b,e-28,30-Bisnorhopane ND
T14b-17a(H},21b{H)-25-Norhopane ND
T15-30-Norhopane ND
T16-18a(H)-30-Nomeohopane-C29Ts ND
X~ 17a(H)-Diahopane ND
T17- 30-Normoretane ND
T18-18a(H) & 18b(H)-Oleanane ND
T19-Hopane ND
T20- Mortane ND
T21-30-Homohopane-22S ND
T22-30-Homohopane-22R ND
T26-30-Bishomohopane-22$ ND
T27-30,31-Bishomohopane-22R ND
T30-30,31-Trishomohopane-22S ND
T31-30,31-Trishomohopane-22R ND
T32-Tetrakishomohopane-225 ND
T33-Tetrakishomohopane-22R ND
T34-Pentakishomohopane-228 ND
T35-Pentakishomohopane-22R ND
84-13b(H),17a(H)-20S-Diacholestane ND
$5-13b(H),17a(H)-20R-Diacholestane ND
$8-13b(H), 17a(H)-20S-Methyldiacholestane ND
$12-14a(H),17a(H)-20S-Cholestane ND
$14-14b(H),17b(H)-20R- Cholestane ND
$15-14b(H), 17b(H)-20S- Cholestane ND
$17-14a(H),17a(H)-20R- Cholestane ND
$18-13b(H),17a(H)-20R- Ethyldiacholestane ND
$19-13a(H),17b(H)-20S-Ethyidiacholestane ND
$20-14a(H),17a(H)-20S- Methyicholestane ND
$22-14b(H),17b(H)-20R-Methylicholestane ND
$23-14b(H), 17b(H)-20S-Methyicholestane ND
$24-14a(H),17a(H)-20R-Methylcholestane ND
§25-14a(H),17a(H)-20S-Ethylcholestane ND
$26-14b(H),17b(H)-20R-Ethylcholestane ND
§27-14b{H),17b(H)-20S-Ethyicholestane ND
$28-14a(H), 17a({H)-20R-Ethylcholestane ND

J=Resuit < Sample RL.
ND= Not Detected,

D= Values reported using secondary dilution factor,

&= Outside of DQO.
B= Result >5*Sample RL.

Not Surrogate Corrected
PB results

Prepared by Andy Smith
4/15/2003

503-0023msbiovalues.f.xls



£¥Batielle

« v+ Putting Technokogy To Werk

Project Name  Lake Union Sediment investigation

Project Number N005443

Client Sample ID

Battelle Sample ID

NLU-116-58-2030

V0123-F1 (IVD}

NLU-116-85-2030

V0123DUP-F1 (IVD)

DUP results

4/15/2003

Battelle Batch iD 03-0023 03-0023

Associated Blank AB851PB AB8S1PB

Field Date 11111102 11/41/02

Receipt Date 11/15/02 11/15/02

Exiraction Date 01/08/03 01/09/03

Acquired Date-Biomarker 02/19/03 02/18/03

Analytical Method 8270M 8270M

Percant Solids 18.31 18.31 %

Matrix Sediment Sediment

Sample Size 5.78 573 ¢

Weight Basis DRY DRY

Min Reporting Limit 2,080 2090

Amount Units polkg ug/kg RPD(%)} Q
Qg- Sesquiterpane (9) 292 286 2.08
Q10- Sesquiterpane (10) 113 123 B.47
Q1- Sesquiterpane (1) 270 275 1.83
Q2- Sesquiterpane (2) 258 262 1.54
Q3- Sesquiterpane (3) 202 320 9.15
Q4- Sesquiterpane (4) 171 189 10
Q5- Sesquiterpane (5) 96.7 971 0.413
Q6- Sesquiterpane (6} 126 1414 1.2
Q7- Sesquiterpane (7) 726 749 3.12
Q8- Sesquiterpane (8) 407 401 1.48
11-C15-Isaprenoid (1380} 246 266 7.84
12-C45-Isoprenoid (1470) 424 446 506

- 13-C18-1soprenoid (1650) 351 388 10

4-C19-1soprenoid (Pristane) 583 603 337
15-C20-isoprenolid (Phytane) 782 831 6.08
T4-C23 Tricyclic Terpane 776 806 3.79
T5-C24 Tricyclic Terpane 527 552 463
T6-C25 Tricyclic Terpane 696 730 477
Tec-C26 Tricyclic Terpane-22R 326 314 3.75
Teb-C26 Tricyclic Terpane-22S 304 310 1.85
T68-C24 Tetracyclic Terpane 158 153 3.22
T7-C28 Tricyclic Terpane-22S 475 492 3.52
T8-C28 Tricyclic Terpane-22R 487 497 2.03
T9-C29 Tricyclic Terpane-22S 506 524 35
T10-C29 Tricyclic Terpane-22R 482 539 1.2
T11-18a(H)-22,29,30-Trisnomeohaopane-TS 531 548 3.15
T12-17a(H)-22,29,30-Trisnorhopane-TM 669 685 236
T14a-a,b- and b,a-28,30-Bisnorhopane 916 968 552
T14b-17a(H),21b(H)-25-Norhopane 554 549 0.907
T15-30-Norhopane 2000 2040 1.98
T16-18a(H)-30-Nomeohopane-C29Ts 810 826 1.96
X- 17a(H)-Diahopane 145 172 17
T17- 30-Normoretane 424 434 1.64
T48-18a(H) & 18b(H)-Oleanane 778 783 0641
T19-Hopane 4110 4190 1.93
T20- Mortane 744 756 16
T21-30-Homohopane-22S§ 1260 1280 157
T22-30-Homohopane-22R 901 908 0.774
T26-30-Bishomohopane-228 640 693 7.95
T27-30,31-Bishomohopane-22R 528 554 48
T30-30,31-Trishomohopane-22§ 642 650 1.24
T31-30,31-Trishomohopane-22R 546 532 26
T32-Tetrakishomohopane-22S 3N 347 472
T33-Tetrakishomohopane-22R 215 224 41
T34-Pentakishomohopane-22S 288 289 0.347
T35-Pentakishomohapane-22R 218 226 3.6
84-13b(H),17a(H)-20S-Diacholestane 1510 1520 0.66
§5-13b(H), 17a(H)-20R-Diacholestane 974 980 0.614
§8-13b(H),17a(H)-20S-Methyldiacholestane 1450 1430 1.39
S§12-14a(H),17a(H)-20S-Cholestane 2040 3070 433
§14-14b(H),17b(H)-20R- Cholestene 1540 1500 263
§15-14b(H),17b(H)-20S- Cholestane 1490 1540 3.3
§17-14a(H),17a(H)-20R- Cholestane 4010 4110 246
§18-13b(H),17a(H)-20R- Ethyldiacholestane 418 384 8.48
§18-13a(H),17b(H)-20S-Ethyldiacholestene 140 145 3.51
§20-14a(H),17a(H)-20S- Methylcholestane 1560 1690 8
§22-14b(H),17b(H)-20R-Methylcholestane 2270 2270 0
$23-14b(H),17b(H)-20S-Methylcholestane 2300 2200 0.436
§24-14a(H),17a(H)-20R-Methylcholestane 2980 3060 265
§25-14a(H),17a(H)-208-Ethyicholestane 1400 1310 6.84
526-14b(H),17b(H)-20R-Ethyicholestane 1830 1710 6.78
§27-14b(H), 17b(H)-208-Ethylcholestane 1220 1410 144
528-14a(H),17a(H)-20R-Ethylchol 2500 2640 1.91
J=Result < Sample RL.

B=Resuit <5 xPB.

ND= Not Detected.

NA= Not Applicable.

&= Outside of DQO.

ME= Matrix Interforence. Estimated Value.
Not Surrogate Corrected Prepared by Andy Smith

503-0023msbiovalues.f.xls



{:Batelle

+ «+ Putiing Technology To Work

Project Name  Lake Union Sediment investigation

Project Number N005443

Client Sample ID

Battelie Sample ID

Procedurel Blank

BB278PB-D-F1

Battelle Batch {D 03-0137
Associated Blank NA
Field Date NA
Recesipt Date NA
Extraction Date 02/11/03
Acquired Date-Biomarker 02/18/03
Analyticat Method 8270M
Percent Solids NA
Matrix Solid
Sample Size 05¢g
Weight Basis NA

Min Reporting Limit 24
Amount Units ygkg
Q8- Sesquiterpane (9) ND
Q10- Sesquiterpane (10) ND
Q1- Sesquiterpane (1) ND
Q2- Sesquiterpane (2) ND
Q3- Sesquiterpane (3) ND
Q4- Sesquiterpane (4) ND
Q5- Sesquiterpane (S) ND
Q6- Sesquiterpane (6) ND
Q7- Sesquiterpane (7) ND
Q8- Sesquiterpane (8) ND
11-C15-Isoprenoid (1380) ND
12-C15-Isoprenoid (1470} 524
13-C18-isoprenoid (1650) ND
14-C19-Isoprenoid (Pristane) 6124
15-C20-Isoprenoid (Phytane) 6.33 4
T4-C23 Tricyclic Terpane ND
T5-C24 Tricyclic Terpane ND
T8-C25 Tricyclic Terpane ND
T6¢-C26 Tricyclic Terpane-22R ND
T8b-C26 Tricyclic Terpane-228 ND
T8a-C24 Tetracyclic Terpane ND
T7-C28 Tricyclic Terpane-22S ND
T8-C26 Tricyclic Terpane-22R ND
T8-C29 Tricyclic Terpane-22S ND
T10-C29 Tricyclic Terpane-22R ND
T11-18a(H)-22,28,30-Trisnorneochopane-TS ND
T12-17a(H)-22,28,30-Trisnorhopane-TM ND
T14a-a,b- and b,a-28,30-Bisnorhopane ND
T14b-17a(H),21b{H)-25-Norhopane ND
T15-30-Norhopane ND
T16-18a(H)-30-Nomeohopane-C29Ts ND
X- 17a(H)-Diahopane ND
T17- 30-Normoretane ND
T18-18a(H) & 18b(H)-Oleanane ND
T19-Hopane ND
T20- Mortane ND
T21-30-Homohopane-22S ND
T22-30-Homohopane-22R ND
T28-30-Bishomohopane-22S ND
T27-30,31-Bishomohopane-22R ND
T30-30,31-Trishomohopane-22S ND
T31-30,31-Trishomohopane-22R ND
T32-Tetrakishomohopane-228 ND
T33-Tetrakishomohopane-22R ND
T34-Pentakishomohopane-228 ND
T35-Pentakishomohopane-22R ND
$§4-13b(H), 17a(H)-20S-Diacholestane ND
$5-13b(H), 17a(H)-20R-Diacholestane ND
$8-13b(H), 17a(H)-20S-Methyldiachotestane ND
$12-14a(H),17a(H)-20S-Cholestane ND
S$14-14b(H),17b(H)-20R- Cholestane ND
$15-14b(H),17b(H)-20S- Cholestane ND
$17-14a(H),17a(H)-20R- Cholestane ND
$18-13b(H),17a(H)-20R- Ethyldiacholestane ND
$19-13a(H), 17b(H)-20S-Ethyldiacholestane ND
$20-14a(H),17a{H)-20S- Methylcholestane ND
$22-14b(H),17b(H)-20R-Methylcholestane ND
$23-14b(H),17b(H)-20S-Methylcholestane ND
$24-14a(H),17a(H)-20R-Methyicholestane ND
825-14a(H),17a(H)-20S-Ethylcholestane ND
526-14b(H),17b(H)-20R-Ethylcholestane ND
$27-14b(H),17b(H)-208-Ethylcholestane ND
$28-14a(H),17a(H)-20R-Ethylcholestane ND

J=Result < Sample RL.
ND= Not Detected.

D= Values reported using secondary dilution factor,

&= Outside of DQO.
B= Result >5*Sample RL.

Not Surrogate Cormrected
PB results

Prepared by Andy Smith
4/15/2003

s03-0137msbiovalues.f.xls



£¥Batielle

+ + - Putting Technolugy To Work

Project Name  Lake Union Sediment Investigation
Project Number N0O05443

Client Sample (D Procedural Blank-F1 Only
Battelle Sample ID BB362PB-F1
Battelle Batch ID 03-0137
Associated Blank NA
Field Date NA
Receipt Date NA
Extraction Date 02/19/03
Acquired Date-Biomarker 02/19/03
Analytical Method 8270M
Percent Solids NA
Matrix Solid
Sample Size 05g
Weight Basis NA

Min Reporting Limit 12
Amount Units pgkg
Q9- Sesquiterpane (9) ND
Q10- Sesquiterpane (10) ND
Q1- Sesquiterpane (1) ND
Q2- Sesquiterpane (2) ND
Q3- Sesquiterpane (3} ND 1
Q4- Sesquiterpane (4) ND
Q5- Sesquiterpane (5) ND
Q6- Sesquiterpane (8) ND
Q7- Sesquiterpane (7) ND
Q8- Sesquiterpane (8) ND
11-C15-Isoprenoid (1380) ND
12-C15-Isoprenoid (1470) ND
13-C18-Isoprenoid (1650} ND
14-C18-isoprenoid (Pristane) ND
15-C20-Isoprenoid (Phytane) ND
T4-C23 Tricyclic Terpane ND
T5-C24 Tricyclic Terpane ND
T6-C25 Tricyclic Terpane ND
T6c-C26 Tricyclic Terpane-22R ND
T6b-C26 Tricyclic Terpane-22S ND
T6a-C24 Tetracyclic Terpane ND
T7-C28 Tricyclic Terpane-22S ND
T8-C28 Tricyclic Terpane-22R ND
T9-C29 Tricyclic Terpane-22S ND
T10-C29 Tricyclic Terpane-22R ND
T11-18a(H)-22,29,30-Trisnomeohopane-TS ND
T12-17a(H)-22,29,30-Trisnorhopane-TM ND
T14a-a,b- and b,a-28,30-Bisnorhopane ND
T14b-17a(H),21b{H)-25-Norhopane ND
T15-30-Norhopane ND
T16-18a(H)-30-Nomeohopane-C28Ts ND
X- 17a(H)-Diahopane ND
T17- 30-Normoretane ND
T18-18a(H) & 18b(H)-Oleanane ND
T19-Hopane ND
T20- Mortane ND
T21-30-Homohopane-225 ND
T22-30-Homohopane-22R ND
T26-30-Bishomohopane-225 ND
T27-30,31-Bishomohopane-22R ND
T30-30,31-Trishomohopane-225 ND
T31-30,31-Trishomohopane-22R ND
T32-Tetrakishomohopane-22S ND
T33-Tetrakishomohopane-22R ND
T34-Pentakishomohopane-228 ND
T35-Pentakishomohopane-22R ND
$4-13b(H), 17a(H)-20S-Diacholestane ND
$6-13b(H), 17a(H)-20R-Diacholestane ND
$8-13b(H), 17a(H)-20S-Methyldiacholestane ND
$12-14a(H),17a(H)-20S-Cholestane ND
$14-14b(H),17b(H)-20R- Cholestane ND
8§15-14b(H),17b(H)-208- Cholestane ND
$17-14a(H),17a(H)-20R- Cholestane ND
$18-13b(H),17a(H)-20R- Ethyldiacholestane ND
$§19-13a(H),17b(H)-208-Ethyldiacholestane ND
$20-14a(H),17a(H)-208- Methylcholestane ND
§22-14b(H), 17b(H)-20R-Methylcholestane ND
§23-14b(H), 17b(H)-208-Methyicholestane ND
$24-14a(H),17a(H)-20R-Methylcholestane ND
§25-14a(H),17a(H)-208-Ethylcholestane ND
$26-14b(H),17b(H)-20R-Ethylcholestane ND
$27-14b(H), 17b(H)-208-Ethylcholestane ND
$28-14a(H), 17a(H)-20R-Ethylcholestane ND

J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secondary dilution factor.
&= Outside of DQO.

B= Result >5*Sample RL..

Not Surrogate Corrected Prepared by Andy Smith
PB (2) results 4/15/2003 s03-0137msbiovalues.f.xis



{:Batielle

+ ++ Putting Technology To Work

Project Nams  Lake Union Sediment Investigation

Project Number N005443

Client Sample ID

NLU-109-2830

NLU-109-2630

Battelle Sample D U0285-D-F1 U0285DUP-D-F1

Battelle Batch D 03-0137 03-0137

Assoclated Blank BB278PB BB278PB

Field Dats 11/16/02 11/15/02

Receipt Date 11/21/02 11/21/02

Extraction Date 02/11/03 02/11/03

Acquired Date-Biomarker 02/20/03 02/20/03

Analytical Method 8270M 8270M

Parcent Solids 23.08 % 2574 %

Matrix Solid Solid

Sample Size 05149 056 g

Weight Basis DRY DRY

Min Reporting Limit 15.300 13.400

Amount Units ugrkg Halkg RPD(%) Q
Q- Sesquiterpane (8) 21 248 16.1
Q10- Sesqulterpane (10) 911 113 215
Q1- Sesquiterpane (1) 156 183 15.9
Q2- Sesquiterpane (2) 202 229 125
Q3- Sesquiterpane (3} 294 349 171
Q4- Sesquiterpans (4) 149 163 8.97
Q5- Sesquiterpane (5) 89.9 99.5 101
Q8- Sesquiterpane (6) 133 157 16.6
Q7- Sesquiterpana (7) 46.7 728 NA
Q8- Sesquiterpane (8) 376 426 129
11-C15-Isoprenoid (1380) 1330 1570 166
12-C15-Isoprenoid (1470) 1960 2260 13.2
{3-C18-Isoprenoid (1650) 2550 2730 6.82
14-C19-Isaprenoid (Pristane) 4590 5140 113
15-C20-Isoprencid (Phytane) 4620 5230 124
T4-C23 Tricyclic Terpane 613 651 6.01
T5-C24 Tricyclic Terpane 413 444 7.23
Te-C25 Tricyclic Terpane 528 561 6.06
T6c-C26 Tricyclic Terpane-22R 239 234 21
T6b-C26 Tricyclic Terpane-22S 231 2 0
T6a-C24 Tetracyclic Terpane 112 125 1
T7-C28 Tricyclic Terpane-22S 37 381 12,2
T8-C28 Tricyclic Terpane-22R 342 365 6.51
T8-C29 Tricyclic Terpane-225 343 371 7.84
T10-C29 Tricyclic Terpane-22R 349 407 153
T11-18a(H)-22,29,30-Trisnomechopane-TS 395 422 6.61
T12-17a(H)-22,29,30-Trisnorhopane-TM 427 461 7.66
T14a-a,b- and b,a-28,30-Bisnorhopane 474 512 7.1
T14b-17a(H),21b(H)-25-Norhopane 309 312 0.966
T15-30-Norhopane 1380 1490 7.66
T16-18a(H)-30-Nomechopane-C29Ts 490 547 1"
X- 17a(H)-Diahopane 109 135 213
T17- 30-Normorelane 245 253 321
T18-18a(H) & 18b(H)-Oleanane 445 480 .57
T19-Hopane 2590 2810 8.15
T20- Mortane 451 533 16.7
T21-30-Homohopane-228 877 926 5.44
T22-30-Homohopane-22R 665 728 9.04
T26-30-Bishomohopane-228 484 525 8.13
T27-30,31-Bishomochopane-22R 385 415 7.5
T30-30,31-Trishomahopane-22S 475 510 7.1
T31-30,31-Trishomohopane-22R 354 384 8.13
T32-Tetrakishomohopane-22S 270 282 435
T33-Tetrakishomohopane-22R 189 180 6.3
T34-Pentakishomohopane-225 216 225 4.08
T35-Pentakishomohopane-22R 155 162 442
$4-13b(H), 17a(H)-205-Diacholestane 1350 1400 364
$5-13b(H),17a(H)-20R-Diachclesiane 926 928 0218
$8-13b(H),17a(H)-205-Methyldiacholestane 1140 1200 513
§12-14a(H),17a(H)-20S-Cholestane 2060 2240 8.37
$14-14b(H},17b(H)-20R- Cholestane 920 995 7.83
8$15-14b{H),17b(H)-20S- Cholestane 1040 1130 8.28
$17-14a(H),17a(H)-20R- Cholestane 2580 26810 8.53
§18-13b(H),17a(H)-20R- Ethyldiacholestane 410 416 1.45
$19-13a(H),17b(H)-20S-Ethyidiacholestane 78.7 102 25.8
§20-14a(H),17a(H)-20S- Methylcholestans 1040 1180 10
$§22-14b(H},17b(H)-20R-Methyicholesiane 1520 1600 513
$23-14b{H),17b(H)-205-Methylcholestane 1620 1680 3.64
§24-14a(H),17a(H)-20R-Methylcholestane 1600 1710 6.65
$25-14a(H),17a(H)-20S-Ethylcholestane 848 956 12
$26-14b{H),17b(H)-20R-Ethyicholestane 1160 1240 6.67
§27-14b{H),17b(H)-20S-Ethylcholesiane 890 1030 146
$28-14a{H),17a(H)-20R-Ethyichol 1440 1580 9,27
J=Result < Sample RL.

B=Resuit < 5 x PB.

ND= Not Detected.

NA= Not Applicable,

&= Outside of DQO.

ME-= Matrix Interference. Estimated Value.

Not Surrogate Corrected Prepared by Andy Smith
DUP results 4/15/2003

§03-0137msbiovalues.f.xls



%Battelle

+«« Putting Technology To Work

Project Name  Lake Union Sediment investigation
Project Number N005443

Client Sample ID Pracedural Blank
Battelle Sample ID B8B426PB-D-F1
Battelle Batch ID 03-0159
Associated Blank NA
Field Date NA
Receipt Date NA
Extraction Date 02/21/03
Acquired Date-Biomarker 03/05/03
Analyticai Method B270M
Percant Sollds NA
Matrix Solid
Sample Size 04 g
Weight Basls NA

Min Reporting Limit 30
Amount Units ugkg
QY- Sesquiterpane (9) ND
Q10- Sesquiterpane (10) ND
Q1- Sesquiterpane (1) ND
Q2- Sesquiterpane (2) ND
Q3- Sesquiterpane (3) ND
Q4- Sesquiterpane (4) ND
Q5- Sesquiterpane (5) ND
Q8- Sesquiterpane (6) ND
Q7- Sesquiterpane (7) ND
Q8- Sesquitsrpane (8) ND
11-C15-1soprenoid (1380) ND
12-C15-Isoprenoid (1470} ND
{3-C18-Isoprenoid (1650) ND
14-C19-Isoprenoid (Pristane) ND
15-C20-1soprencid (Phytane) ND
T4-C223 Tricyclic Terpane ND
T5-C24 Tricydlic Terpane ND
T6-C25 Tricyclic Terpane ND
T6¢-C26 Tricyclic Terpana-22R ND
T6b-C26 Tricyclic Tarpane-225 ND
T6a-C24 Tetracyclic Terpane ND
T7-C28 Tricyclic Terpane-22S ND
T8-C28 Tricyclic Terpane-22R ND
T9-C29 Tricyclic Terpane-22S ND
T10-C29 Tricyclic Terpane-22R ND
T11-18a(H)-22,29,30-Trisnomeohopane-TS ND
T12-17a(H)-22,29,30-Trisnorhopane-TM ND
T14a-a,b- and b,a-28,30-Bisnorhopane ND
T14b-17a(H),21b(H)-25-Norhopane ND
T15-30-Norhopane ND
T16-18a(H)-30-Nomeohopane-C29Ts ND
X- 17a(H)-Diahopans ND
T17- 30-Normoretane ND
T18-18a(H) & 18b(H)-Oleanane ND
T19-Hopane ND
T20- Mortane ND
T21-30-Homohopane-228 ND
T22-30-Homohopane-22R ND
T26-30-Bishomohopane-22S ND
T27-30,31-Bishomohopane-22R ND
T30-30,31-Trishomohopane-22S ND
T31-30,31-Trishomohopanse-22R ND
T32-Tetrakishomohopane-228 ND
T33-Tetrakishomohopane-22R ND
T34-Pentakishomohopane-22S ND
T35-Pentakishomohopana-22R ND
S$4-13b(H),17a(H)-20s-Diacholestane ND
§5-13b(H),17a(H)-20R-Diacholestane ND
$8-13b(H),17a(H)-205-Msthyldiacholestane ND
$12-14a(H),17a(H)-20S-Cholestane ND
$14-14b(H),17b(H)-20R- Cholestane ND
$15-14b(H),17b(H)-20S- Cholestane ND
S$17-14a(H),17a(H)-20R- Cholestane ND
$18-13b(H),17a(H)-20R- Ethyldiacholestane ND
$19-13a(H),17b(H)-20S-Ethyldiacholestane ND
$20-14a(H),17a(H)-20S- Methylcholestane ND
$22-14b(H),17b(H)-20R-Methyicholestane ND
§23-14b(H), 17b(H)-20S-Methylcholestane ND
$24-14a(H),17a(H)-20R-Methylcholestane ND
825-14a(H),17a(H)-20S-Ethylcholestane ND
$26-14b(H),17b(H)-20R-Ethylcholestane ND
$27-14b(H),17b(H)-208-Ethylchalestane ND
$28-14a(H).17a(H)-20R-Ethyicholestane ND

J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secondary dilufion factor.
&= Outside of DQO.

B= Result >5*Sample RL.

Not Surrogate Corrected Prepared by Andy Smith
PB results 4/15/2003 503-0159msbiovalues f.xls



£4Battelie

«+ + Putting Technology To Work
Project Name  Lake Union Sediment Investigation
Project Number N0O5443

Client Sample 1D Procedurel Blank-F1 Only
Battelle Sample 1D BB501PB-F1
Battelle Batch ID 03-0159
Assoclated Blank NA
Field Date NA
Recaipt Date NA
Extraction Date 02/26/03
Acquired Date-Biomarker 03/05/03
Analytical Method B8270M
Percent Solids NA
Matrix Solid
Sample Size 049
Weight Basis NA

Min Reporting Limit 15
Amount Units Lgfkg
QY- Sesquiterpane (8) ND
Q10- Sesquiterpane (10) ND
Q1- Sesquiterpane (1) ND
Q2- Sesquiterpane (2) ND
Q3- Sesquiterpane (3) ND
Q4- Sesquiterpane (4) ND
Q5- Sesquiterpans (5) ND
Q6- Sesquiterpane (6) ND
Q7- Sesquiterpane (7) ND
Q6- Sesquiterpans (8) ND
11-C15-Isoprenoid (1380) ND
12-C15-1soprenoid (1470) ND
13-C18-Isoprenoid (1650} ND
14-C19-Isoprenoid (Pristane) ND
|5-C20-isoprencid (Phytane) ND
T4-C23 Tricyclic Terpane ND
T5-C24 Tricyclic Terpane ND
T6-C25 Tricyclic Terpane ND
T6c-C26 Tricyclic Terpane-22R ND
T6b-C26 Tricyclic Terpane-22S ND
T6a-C24 Tetracyclic Terpane ND
T7-C26 Tricyclic Terpane-22S ND
T8-C28 Tricydlic Terpane-22R ND
T9-C29 Tricyclic Terpane-22S ND
T10-C29 Tricyclic Terpane-22R ND
T11-18a(H)-22,29,30-Trisnomechopane-TS ND
T12-17a(H)-22,29,30-Trisnorhopane-TM ND
T14a-a,b- and b,a-28,30-Bisnorhopane ND
T14b-17a(H),21b(H)-25-Norhopane ND
T15-30-Norhopane ND
T16-1Ba({H)-30-Nomechopane-C29Ts ND
X- 17a(H)-Diahopane ND
T17- 30-Normoretane ND
T18-18a(H) & 18b(H)-Oleanane ND
T19-Hopane ND
T20- Mortane ND
T21-30-Homohopane-22S ND
T22-30-Homohopane-22R ND
T26-30-Bishomohopane-22S$ ND
T27-30,31-Bishomohopane-22R ND
T30-30,31-Trishomohopane-22S ND
T31-30,31-Trishomohopane-22R ND
T32-Tetrakishomohopane-228 ND
T33-Tetrakishomohopane-22R ND
T34-Pentakishomohopane-228 ND
T35-Pentakishomohopane-22R ND
54-13b(H),17a(H)-208-Diacholestane ND
§5-13b(H),17a(H)-20R-Diacholestane ND
§8-13b(H),17a(H)-20S-Methyldiacholestane ND
$12-14a(H),17a(H)-20S-Cholestane ND
§14-14b(H),17b(H)-20R- Cholestane ND
§15-14b(H),17b(H)-20S- Cholestane ND
§17-14a(H),17a(H)-20R- Cholestane ND
§18-13b(H),17a(H)-20R- Ethyldiacholestans ND
§19-13a(H),17b(H)-20S-Ethyldiacholestane ND
$20-14a(H),17a(H)-20S- Methylcholestane ND
§22-14b(H),17b(H)-20R-Methylcholestane ND
§23-14b(H),17b(H)-20S-Methylcholestane ND
§24-14a(H),17a(H)-20R-Methylcholestane ND
§25-14a(H),17a(H)-208-Ethylcholestane ND
§28-14b(H),17b(H)-20R-Ethylcholestane ND
§27-14b(H),17b(H)-208-Ethyicholestane ND
$28-14a(H),17a(H)-20R-Ethylcholestane ND
J=Result < Sampis RL.

ND= Not Detected.

D= Values reported using secondary dilution factor,
&= Outside of DQO.

B= Result >5*Sample RL.

Not Surrogate Corrected Prepared by Andy Smith .
PB (2) results 4/15/2003 $03-0159msbiovalues.f.xls



{&Bafelle

+ « Putting Technalogy To Work

Project Name  Lake Union Sediment Investigation
Project Number N005443

Client Sample ID Procedural Blank
Battelle Sample ID BB142PB-D-F{
Battelle Batch (D 03-0100
Assoclated Blank NA
Field Date NA
Receipt Date NA
Extraction Date 01/34/03
Acquired Dats-Blomarker 02/18/03
Analytical Method 8270M
Percent Solids NA
Matrix Solid
Sample Size 79
Weight Basis NA
Min Reporting Limit 1.7
Amount Units _bg/kg
Q9- Sesquiterpane (9) ND
Q10- Sesquiterpane (10) ND
Q1- Sesquiterpane (1) ND
Q2- Sesquiterpane (2) ND
Q3 Sesquiterpane (3) ND
Q4- Sesquiterpane (4) ND
Q5- Sesquiterpane (5) ND
Q6- Sesquiterpane (6) ND
Q7- Sesquiterpane (7) ND
Q8- Sesquilerpane (8) ND
11-C15-{soprencid (1380) ND
12-C15-Isoprenoid (1470) ND
13-C18-Isoprenoid (1650) ND
14-C 19-Isoprenoid (Pristane) 0.157 J
15-C20-Isoprenoid (Phytane) 0282 J
T4-C23 Tricyclic Terpane ND
T5-C24 Tricyclic Terpane ND
T6-C25 Tricyclic Terpane ND
T6c-C26 Tricyclic Terpane-22R ND
Teb-C26 Tricyclic Terpane-225 ND
T6a-C24 Tetracyclic Terpane ND
T7-C28 Tricyclic Terpane-22S ND
T8-C28 Tricyclic Terpane-22R ND
Te-C29 Tricyclic Terpane-22S ND
T10-C29 Tricyclic Terpane-22R ND
T11-18a(H)-22,29,30-Trisnomeohopane-TS ND
T12-17a(H)-22,29,30-Trisnorhopane-TM ND
T14a-a,b- and b,s-28,30-Bisnorhopane ND
T14b-17a(H),21b(H)-25-Norhopane ND
T15-30-Norhopane ND
T16-18a(H)-30-Nomeohopane-C29Ts ND
X- 17a(H)-Diahopane ND
T17- 30-Normorelane ND
T18-18a(H) & 18b(H)-Oleanane ND
T19-Hopane ND
T20- Mortane ND
T21-30-Homohopane-225 ND
T22-30-Homohopane-22R ND
T26-30-Bishomohopane-22S ND
T27-30,31-Bishomohopane-22R ND
T30-30,31-Trishomohopane-228 ND
T31-30,31-Trishomohopane-22R ND
T32-Tetrakishomohopane-225 ND
T33-Telrakishomohopane-22R ND
T34-Penlakishomohopane-225 ND
T35-Pentakishomohopane-22R ND
$4-13b(H), 17a(H)-20S-Diacholestane ND
§5-13b(H), 17a(H)-20R-Diacholestane ND
§8-13b(H), 17a(H)-20S-Methyldiacholestane ND
S$12-14a(H),17a(H)-20S-Cholestane ND
S$14-14b(H),17b(H)-20R- Cholestane ND
§15-14b(H), 17b(H)-20S- Cholestane ND
$17-14a(H),1 7a(H)-20R- Cholestane ND
§168-13b(H),17a(H)-20R- Ethyldiacholestane ND
§10-13a(H), 17b(H)-208-Ethyldiacholestane ND
§20-14a(H),17a(H)-20S- Methylcholestane ND
§22-14b(H),17b(H)-20R-Methyicholestane ND
§23-14b(H), 17b(H)-205-Methylcholestane ND
§24-14a(H),17a(H)-20R-Methylcholestane ND
$25-14a(H},17a(H)-208-Ethylcholestane ND
§26-14b(H),17b(H)-20R-Ethylcholestane ND
§27-14b(H), 17b(H)-205-Ethylcholestane ND
_528-14a(H), 17a(H)-20R-Ethyicholestane ND
JeResult < Sample RL.
ND= Not Detected.

D= Values reporied using secondary dilution factor.
&= Outside of DQO.
B= Result >5*Sample RL.

Not Surrogate Corrected Prepared by Andy Smith
PB results 4/15/2003 §03-0100msbiovalues.f.xls



{}Batlelle

+ + Putting Technology To Work

Project Name  Lake Union Sediment investigation
Project Number N005443

Client Sample 1D Procedural Blank
Battelle Sample iD BB146PB-D-F1
Battelle Batch ID 03-0100
Associated Blank NA
Field Date NA
Receipt Date NA
Exiraction Date 02/06/03
Acquired Date-Biomarker 02/18/03
Analytical Method 8270M
Percent Solids NA
Matrix Oily Material
Sample Size SM1mg
Weight Basis NA
Min Reporting Limit 0.0235
Amount Units rglkg
QY- Sesqulterpane (9) ND
Q10- Sesquiterpane (10) ND
Q1- Sesquiterpane (1) ND
Q2- Sesquiterpane (2) ND
Q3- Sesquilerpane (3) ND
Q4- Sesquiterpane (4) ND
Q5- Sesquiterpane (5) ND
Q6- Sesquliterpane (6} ND
Q7- Sesquiterpane (7} ND
Q8- Sesquitsrpans (6) ND
#1-C15-Isoprenoid (1380) ND
{2-C15-isoprenocid (1470) ND
13-C18-1soprenoid (1650} ND
14-C19-1soprenoid (Prislene) ND
15-C20-{soprenoid (Phytane) ND
T4-C23 Tricyclic Terpane ND
T5-C24 Tricyclic Terpane ND
T6-C25 Tricyclic Terpane ND
T6c-C26 Tricyclic Terpane-22R ND
T6b-C26 Tricyclic Terpane-22S ND
T6a-C24 Tetracyclic Terpane ND
T7-C28 Tricyclic Terpans-228 ND
T8-C28 Tricyclic Terpane-22R ND
T9-C29 Tricyclic Terpans-228 ND
T10-C29 Tricyclic Terpane-22R ND
T11-18a(H)-22,29,30-Trisnomeohopane-TS ND
T12-17a(H)-22,29,30-Trisnorhopane-TM ND
T14a-a,b- and b,s-28,30-Bisnorhopane ND
T14b-17a(H),21b(H)-25-Norhopane ND
T15-30-Norhopane ND
T16-18a(H)-30-Nomechopane-C29Ts ND
X~ 17a(H)-Diahopane ND
T17- 30-Normoretane ND
T18-18a(H) & 18b(H)-Oleanane ND
T19-Hopane ND
T20- Mortane ND
T21-30-Homohopane-22S ND
T22-30-Homohopane-22R ND
T26-30-Bishomchopane-225 ND
T27-30,31-Bishomohopane-22R ND
T30-30,31-Trishomohopane-22S ND
T31-30,31-Trishomohopane-22R ND
T32-Tetrakishomohopane-22S ND
T33-Tetrakishomohopane-22R ND
T34-Pentakishomohopane-225 ND
T35-Pentakishomohopane-22R ND
$4-13b(H),17a(H)-20S-Diacholestane ND
§5-13b(H), 17a(H)-20R-Diacholeslene ND
$8-13b(H),17a(H)-20S-Methyldiacholestane ND
$12-14a(H),17a(H)-20S-Cholestane ND
514-14b(H),17b(H)-20R- Cholestane ND
515-14b(H),17b(H)-208- Cholestane ND
$17-14a(H),17a(H)-20R- Cholestane ND
$18-13b(H),17a(H}-20R- Ethyldiacholestane ND
$18-13a(H),17b(H)-20S-Ethyldiacholestane ND
$20-14a(H),17a(H)-20S- Methyicholestane ND
§22-14b(H),17b(H)-20R-Methyicholestane ND
$23-14b(H),17b(H)-20S-Methyicholestane ND
524-14a{H),17a(H)-20R-Methyicholestane ND
$25-14a(H),17a(H)-20S-Eihyicholestane ND
$§28-14b(H),17b(H})-20R-Ethyicholestane ND
$27-14b(H),17b(H)-20S-Ethyicholestane ND
528-14a(H),17a(H)-20R-Ethylcholestane ND

J=Result < Sample RL.

ND= Not Detected.

D= Values reported using secondary difution faclor.
&= Qutside of DQO.

B= Result >5*Sample RL,

Not Surrogate Comrected Prepared by Andy Smith
B (2} results 4/15/2003 §03-0100msbiavalues.f.xls



Summary of TPH, TOC, and PAH Measurements

Battelle ‘Total PAH| EPA 16 PAH L PAH H PAH
Client Sample ID: Sample ID: Matrix TPH (ug/kg)| TOC (%) (ug/kg) (ug’kg) (ug/kg) (ug/kg)
NLU-102-SS-0010 U0169 Sediment 2560000 13.1 21600 13500 6010 15600
NLU-103-SS-0010 U0170 Sediment 1700000 1.11 9880 5230 3550 6330
NLU-104-SS-0010 U0142 Sediment 4760000 10.6 61600 43600 10700 51000
NLU-104-SS-0010 U0142DUP Sediment 3800000 10.6 47900 33900 8310 39600
NLU-105-SS-0010 U0143 Sediment 5140000 6.89 129000 97100 18000 111000
NLU-106-SS-0010 U0144 Sediment 3820000 12.3 44700 30500 8570 36200
NLU-107-SS-0010 UQ145 Sediment 4340000 12 73100 51400 13200 59900
NLU-109 1214 u0277 Sediment 7370000 10.5 213000 149000 91200 121000
NLU-109-2830 U0285 Sediment 10200000 18.7 1070000 755000 496000 570000
NLU-109-2830 U0285DUP Sediment 9880000 1090000 773000 518000 576000
NLU-109-3840 U0290 Sediment 16500000 19.2 2320000 1650000 1050000 1270000
NLU-110 0406 U0353 Sediment 18100000 29.7 5450000 4610000 1210000 4250000
NLU-110-1214 U0357 Sediment 21200000 36.1 7050000 5910000 1520000 5530000
NLU-110 2022 U0361 Sediment 8500000 22 1820000 1470000 330000 1490000
NLU-112-8S-0010 Uo171 Sediment 6190000 15 216000 171000 33100 183000
NLU-112-SS-2030 Uo101 Sediment 8930000 15.9 2060000 1620000 681000 1380000
NLU-112-S8-2030 Uo101DUP Sediment 9330000 15.9 2230000 1770000 726000 1500000
NLU-113-SS-0010 U0146 Sediment 4160000 12.5 170000 128000 30400 140000
NLU-113-SS-1020 U0108 Sediment 7230000 10.5 516000 341000 189000 327000
NLU-115-S§8-0010 U0149 Sediment 7210000 10.9 1120000 517000 696000 424000
NLU-116-SS-0010 U0150 Sediment 5360000 8.92 211000 139000 49800 161000
NLU-116-SS-1020 UQ122 Sediment 10200000 15.6 1240000 984000 255000 990000
NLU-116-S8-2030 U0123 Sediment 10500000 15.9 1180000 954000 151000 1030000
NLU-116-SS8-2030 U0123DUP Sediment 11000000 1190000 963000 149000 1040000
NLU-117-0010¢ U6525 Sediment 20600000 38.7 6720000 5170000 2140000 4580000
NLU-117 0810 u0387 Sediment 32300000 47.1 9290000 7110000 2950000 6340000
NLU-117 2830 0397 Sediment 22400000 35.6 3370000 2360000 1360000 2010000
NLU-117 4850 U0407 Sediment 11300000 16.7 691000 430000 391000 300000
NLU-117-US-9.6 U4507 Sediment 20400000 1.9] 14400000 9300000f 11100000 3270000
NLU-119-0010c U6524 Sediment 72700000 34.5] 30500000 14100000 22500000 8040000
NLU-119-0608 U0455 Sediment 83500000 33.7{ 28800000 13500000] 21000000 7830000
NLU-119-1618 U0460 Sediment 75400000 34.6] 24400000 11700000 17700000 6690000
NLU-119-2426 U0464 Sediment 36600000 25.8 9480000 5390000 5980000 3500000
NLU-119R2-US-0.5 U4512 Sediment 26400000 14.3] 10000000 5130000 8980000 1060000
NLU-121-88-0010 U0151 Sediment 5740000 15.9 323000 185000 86200 237000
NLU-121-88-2030 U0152 Sediment 15600000 14.9 2780000 1660000 1290000 1490000
NLU-122-58S8-0010 U0153 Sediment 5130000 6.43 804000 447000 486000 318000
NLU-122-85-2030 U0154 Sediment 62200000 17.1] 18900000 10300000{ 14200000 4710000
NLU-123-58S-0010 UQ155 Sediment 5640000 10.7 501000 306000 187000 314000
NLU-124-SS-0010 U0156 Sediment 4600000 11.7 157000 100000 41000 116000
NLU-124-5S-2030 U0157 Sediment 7080000 7.98 332000 203000 115000 217000
NLU-126-SS-0010 U0158 Sediment 3970000 10.1 222000 133000 65900 156000
NLU-126-SS-0010 Roofing  [U4517 Sediment 5810000 10.1 192000 91800 153000 39300
NLU-126-5S8-1020 U0097 Sediment 4290000 7.45 248000 153000 100000 148000
NLU-127-8S-0010 U0159 Sediment 2090000 2.84 73200 42100 28400 44800
NLU-128-58-0010 U0160 Sediment 702000 0.65 8310 5150 1980 6330
NLU-129-SS-0010 U0135 Sediment 11400000 22.8 95600 57000 29000 66600
NLU-129-8§8-2030 uo137 Sediment 14700000 19.5 108000 64100 29600 78300
NLU-130-SS8-0010 U0161 Sediment 8090000 42.2 3000000 2260000 618000 2380000
NLU-131-8S-0010 U4518 Sediment 46300000 88.1] 29900000 27200000/ 10300000 19600000
NLU-133-5S8-0010 U0162 Sediment 1130000 4.96 368000 298000 65400 303000
NLU-133-5§8-1020 U0163 Sediment 955000 8.04 372000 303000 62400 310000
NLU-136-SS-0010 U0172 Sediment 6730000 11.8 173000 128000 27600 146000
DW-5-1202 U4514 Qily Material 755000000 81 350000000 214000000] 307000000 42800000
MW-5 Product(T190) U3754 Oily Material 670000000 83.6] 2880000001 170000000| 245000000 43100000
GWP Tank(T192) U3752 Qily Material 969000000 82.5| 382000000{ 294000000{ 294000000 87900000
$5-1-1202 U4515 Oily Material 691000000 82.3] 231000000{ 118000000/ 190000000 41300000
NLU-VV2 Uo165 Wipe 85.7 30.3 62.2 23.5
NLU-VV3 U0166 Wipe 60.1 16.6 57.7 2.44
NLU-VV4 U167 Wipe 46.6 14.2 45.4 1.22
NLU-VV5 Uo168 Wipe 116 19.9 113 2.22




Summary of Butyltin, Pesticide, and PCB Measurements

Sum of]| Total Total PCB J
BATTELLE TTBT TBT DBT| MBT| Butyltins Pesticides| (Homologue)] Dominan

CLIENT ID 1D (ug/kg)| (ug/kg) {ug/kg)| (ug/kg) {ug/kg) (ug/kg) (ug/kg) LOC
NLU-109 1214 uo277 <217 29.8 20.9] <211 50.7 ND ND
NLU-109 2830 U0285 <22 <223 <209f <214 <DL ND ND
NLU-109 3840 0290 <21.5 <21.8 <20.4| <20.9 <DL ND ND
NLU-110 0406 U0353 <15.7 20.5 17.10] <15.2 37.6 ND ND
NLU-110 1214 U0357 <16.3 <16.5 <155 <15.8 16.0 ND ND
NLU-110 2022 U0361 <18.3 <18.5 <17.3} <177 13.1 ND ND
NLU-116-SS-0010 [U0150-2 <4.89 131 83.3 11.9 226 233 3260 4
NLU-116-SS-0010 {U0150DUP <4.91 399 274 5.79 679 ND ND
NLU-116-8S-1020 jU0122 <5.21 799 255 10.8 1065 338 4110 4
NLU-116-88-2030 |U0123-1 <5.25 <5.31 <497 <5.09 <DL 235 3890 4
NLU-117 0810 u0387 <20.3 <20.6 <19.3] <197 <DL ND ND
NLU-117 2830 U0397 <17.7 <17.9 <16.8] <17.2 <DL ND ND
NLU-117 4850 Uo407 <19.2 <19.5 <18.2| <18.7 <DL ND ND
NLU-119 0608 U0455 <26 <26.3 <246| <25.2 <DL 8320 33600 3
NLU-119 1618 U0460 <38.5 <38.9 < 36.5| <37.3 <DL 7960 30300 3
NLU-119 2426 U0464 <13.4 <13.5 <127 <13 <DL 3330 Ml
NLU-126-S8-0010 |U0158-2 16.0 1060 641 62.7 1775 217 693 5
NLU-126-8S-1020 [U0097 <3.07 1150 60.8] <2.98 1209 180 3060 4
MBT Monobutyltin
DBT Dibutyltin
TBT Tributyltin
TTBT Tetrabutyltin
LOC Level of chlorination or homologue
<DL Below detection limit
ND Not determined
Ml Matrix Interference
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PRIVILEGED AND S<Battelle

-« . Putting Technology To Work
CONFIDENTIAL Duxbury Onerati
. e o . uxbury Operations
Prepared in Anticipation of 397 Wazhi,f’gmn Street

Litigation at the Request of Counsel Duxbury, Massachusetts 02332
Telephone 781-934-0571
Fax: 781-934-2124

March 27, 2003

Harry E. Grant

Riddell Williams P.S.

1001 Fourth Avenue Plaza, Suite 45 OO
Seattle, WA 98154-1065

Tel:  (206) 624-3600

Fax: (206) 389-1708

RE:  Lake Union Sediment Chemistry Study
Raw Data Submitta]

Dear Mr. Grant:

The enclosed deliverable includes selected raw data for the Lake Union Sediment Chemistry Study. It

includes the high resolution hydrocarbon fingerprints, PAH concentrations, and biomarker (triterpane
and sterane) fingerprints.

Please contact Scott Stout or me if you have any questions regarding this material. We can be reached
by phone at (781) 934-0571.

Sincerely,

cc: Mark Larsen (RETEC)

Privileged and Confidential



£:Batlelie

<+« Putting Technology To Work

Project Name  Lake Union Sediment investigation

Project Number N005443

Client Sampie ID Procedural Blank
Battelle Sample ID AB4B4PB
Battetle Batch ID 02-667
Associaled Blank NA
Field Date NA
Recsipt Date NA
Extraction Date 11/22/02
Acquired Date 1214/02
Analviicat Method 8270M
Percenl Solids NA
Matrix Sediment
Sample Size 10¢q
Weight Basis NA

Min Reporting Limil 25
Amount Unils pa/kg
Naphthalene 0.282 J
C1-Naphthalenes ND
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
2-Metlhyinaphthalene ND
1-Methyinaphthalene ND
2-Ethyinaphthalene ND
1-Ethvinaphthalene ND
2,6/2,7-Dimethvinaphthalene ND
1.5-Dimethyinaphthalene ND
Acenaphthytene ND
Acenaphthene ND
Biphenyl ND
Dibenzofuran ND
Cadalene ND
Fiuorene ND
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Methvifiuorene ND
1-Methyifiuorene ND
Anthracene ND
Phenanthrene ND
C1-Phenanthrenes/Anthracenes ND
C2-Phenanthrenes/Anthracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanthrenes/Anthracenes ND
3-Methyiphenanthrene ND
2/4-Melhyiphenanthrene ND
2-Methylanthracene ND
8-Methviphenanthrene ND
1-Methyiphenanthrene ND
2,7-Dimethyiphenanthrene ND
1,7-Dimethyiphenanthrene ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methyidibenzothiophene ND
2/3-Methyidibenzothiophene ND
1-Melhyidibenzothiophene ND
Dehvydroabietin(e) ND
Relene ND
Fiuoranthene ND
Pyrene ND
Benzo(b)iuorene ND
CA-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Banzo{a)anthracene ND
Chrysene ND
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo(b)fluoranthene ND
Benzo(j/k)fluoranthene ND
Benzo(a)uoranihene ND
Benzo(e)pyrene ND
Benzo(a)pyrene ND
Perylene ND
indeno(1,2,3-c,d)pyrene ND
Dibenz{a,h)anthracene ND
Benzo(g,h,i)perylene ND
Surrogate Recoveries (%)

Naphthatene-d& 82
Phenanthrene-d10 85
Chrysene-d12 84
5b(H)-Cholane 83

J=Resull < Sample RL.
ND= Not Detected.

D= Values reported using secondary ditution factor.

&= Oulside of DQO.
B= Resul{ >5*Sample RL.

Nol Surrogate Corrected
PB resulis

Prepared by Andy Smith
3/27/2003

PAH.Batch s02-667.f.xls



$%Battelle

+ . Putting Technalagy To Work

Project Name  Lake Union Sediment Investigation

Project Number N005443

Client Sample ID

Equipment Blank

Batlelle Sample ID AB4B5PB
Batlelte Balch IO 02-667
Associated Blank AB484PB
Field Date NA
Receipt Dale NA
Extraction Date 11722102
Acquired Date 12/14/02
Analviical Method 8270M
Percent Solids NA
Matrix Wipe
Sample Size 104
Weight Basis NA
Min Reporting Limit 25
Amount Units Lok
Naphthalene 147 J
C1-Naphthalenes ND
C2-Naphthalenes ND
C3-Naphthalenes NO
C4-Naphthalenes ND
2-Methvinaphthalene NO
1-Methyinaphthalene ND
2-Ethyinaphthalene NO
1-Ethvinaphthalene NO
2,672, 7-Dimethyinaphthalene ND
1,5-Dimethylnaphthalene ND
Acenaphihylene ND
Acenaphthene 0.469 J
Biphenvi NO
Dibenzofuran 187 J
Cadalene NO
Fluorene 168J
C1-Fluorenes 379
C2-Fluorenes NOD
C3-Fluorenes NO
2-Methyifluorene ND
1-Methyifluorene 0.362 J
Anthracene ND
Phenanthrene 134
C1-Phenanthrenes/Anthracenes 3.08
C2-Phenanthrenes/Anthracanes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanthrenes/Anthracenes ND
3-Methyiphenanthrene 0.975 J
2/4-Methylphenanthrene .89 J
2-Melhylanthracene ND
8-Methylphenanthrene 0.852 J
1-Methyiphenanthrene 0578 J
2,7-Dimethylphenanihrens ND
1,7-Dimethviphenanthrene ND
Dibenzothiophene 0.084 J
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methvidibenzothiophene ND
213-Methyidibenzothiophene ND
1-Methyldibenzothiophene ND
Dehydroabietin(e) ND
Relene 0.991 J
Fluoranthene 1.01 J
eng 0.754 J
Benzo(b)fluorene ND
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo{alanthracene ND
Chrysene ND
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes NOD
Benzo(bluoranthene NO
Benzo(i/k}fluoranthene ND
Benzo{a)fluoranthene ND
Benzo{e)pyrene ND
Benzo{a)pyrene ND
Perylene ND
Indeno(1,2,3-¢c.d}pyrene ND
Dibenz(a,h)anthracene ND
Benzo(g,h,i)perylene NO
Surrogate Recoveries (%)
Naphthafene-d8 02
Phenanthrene-d10 80
Chrysene-d12 83
5b(H}-Cholane 80

J=Result < Sample RL.
ND= Not Detected.

D= Values reported using secondary dilution factor.

&= Outside of DQO.
B= Resuit »5*Sample RL.

Not Surrogate Corrected
PB {2) resulls

Prepared by Andy Smith
3/27/12003

PAH.Batch s02-887.f.xis



£%Battelle

<+« Putting Techmlogy To Work

Project Name  Lake Union Sediment tnvestigation

Project Number N005443

Client Sample ID

Laboratory Controt Sample

Battells Sample ID AB4BBLCS

Battelle Batch D 02-667

Associated Blank AB484PB

Field Date NA

Receipt Date NA

Extraction Dale 11122102

Acquired Dale 12/14/02

Analytical Method 8270M

Percent Solids NA

Matrix Sediment

Sample Size 10g

Weight Basis NA

Min Reporting Limit 25

Amount Unils FW67 ng % Recovery Q
Naphihalene 1001 879 88
C1-Naphthalenes 1090
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
2-Methytnaphthalene 565
1-Methyinaphthalene 523
2-Ethyinaphthalene ND
1-Ethylnaphthalene ND
2,6/2,7-Dimethylnaphthalene ND
1,5-Dimethylnaphthalene ND
Acenaphihylene 1000 890 89
Acenaphthens 1000 908 90
Biphenyl 1003 904 90
Dibenzofuran ND

Cadalene ND

Fluorene 1001 936 94
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Methyffluarene ND
1-Methylfluarene ND
Anthracene 1000 955 95
Phenanthrene 1000 956 96
C1-Phenanthrenes/Anthracenes ND
C2-Phenanthrenes/Anthracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanthrenes/Anthracenes ND
3-Methylphenanthrene ND
2/4-Methylphenanthrene ND
2-Methylanthracene ND
8-Methylphenanthrene ND
1-Methylphenanthrens 687
2,7-Dimethylphenanthrene ND
1,7-Dimethylphenanthrene ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methyldibenzothiophene ND
2/3-Methyldibenzothiophene ND
1-Methyldibenzothiophene ND
Dehydroabietin{e) ND

Retene ND
Fluoranthene 1000 1020 102
Pyrene 1000 1020 102
Benzo(b)fluorene ND
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo(a)anthracene 1001 1040 104
Chrysene 1001 1020 102
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo{b)luoranthene 1001 1080 108
Benzo(j/k)fluoranthene 1000 1080 108
Benzo{a)fluoranthene ND
Benzo{e)pyrene 989 1040 108
Benzo{a)pyrene 1001 1080 108
Perylens 1000 1020 102
Indeno(1,2,3-c,d)pyrene 1001 097 100
Dibenz(a,h)anthracene 1000 1070 107
Benzo(g.h.i)perylene 1001 998 100
Sumogate Recoverias (%)

Naphthalene-d8 88
Phenanthrene-d10 85

Chrysene-d12 98
§b(H}-Chalane 83

J=Resuit < Sample RL.
ND= Not Detected.
NA= Not Applicable,
&= Oulside of DQO.

Not Sunogate Corrected
LCS results

Preparad by Andy Smith
3/27/2003

PAH.Batch s02-667 f.xis



£:Battelle

- Puting Technology To Werk

Project Name  Lake Union Sediment investigation
Project Number N005443

Client Sample 1D NLU-104-88-0010 NLU-104-88-0010

Battelle Sammple ID uc14z2 Uo142oupP

Battelle Baich ID 02-667 02-667

Associated Blank AB484PB AB484PB

Field Dale 1112/02 11112/02

Receipt Date 11/15/02 11/16/02

Extraction Date 11/22/02 11/22/02

Acauired Date 12/44/02 12/14/02

Analylical Method 8270M 8270M

Percent Solids 13.3 % 133 %

Matrix Sediment Sediment

Sample Size 4.02 g 407 g

Weight Basis DRY DRY

Min Reporting Limit 258 18.2

Amount Units Hgrkg $g/kg RPD(%) Q
Naphthalene 1010 740 30.8 &
C1-Naphthalenes 269 204 215
C2-Naphthalenes 334 284 16.2
C3-Naphthatenes 308 260 16.9
C4-Naphthalenes 355 278 25
2-Melhylnaphthalene 172 133 256
1-Meihyinaphthatene 0.1 69 NA
2-Ethyinaphthalene 131 4 18 J NA
1-Ethyinaphthalene 518 ¢ 308 J NA
2,6/2,7-Dimethyinaphthalene 149 130 13.6
1.5-Dimethylnaphthalene 131 4 104 J NA
Acenaphihylene 451 357 233
Acenaphthene 272 217 22.5
Biphenyl 1683 119 31.2 &
Dibenzofuran 120 92.2 NA
Cadalene 7.08 J 716 J NA
Fluorene 213 174 202
C1-Fluorenes 151 142 6.14
C2-Fluorenes 278 200 328 &
C3-Fluorenes 390 ME 253 ME 426 &
2-Methyifluorene 34.8 8.0 J NA
1-Methyvifluorene 331 28 NA
Anthracene 877 531 24.2
Phenanthrene 1560 1270 205
C1-Phenanthrenes/Anthracenes 730 583 224
C2-Phenanthrenes/Anihracenes 829 6684 221
C3-Phenanthrenes/Anthracenes 588 451 284
C4-Phenanthrenes/Anthracenes 503 362 326 &
3-Methylphenanthrene 139 105 278
2/4-Methylphenanthrene 152 118 252
2-Methyianthracene 08.4 78.3 NA
8-Methylphenanthrene 188 147 245
1-Methylphenanthrene 103 81.1 NA
2,7-Dimethylphenanthrene 918 778 NA
1,7-Dimethylphenanthrene 58.1 45.4 NA
Dibenzothiophene 220 169 26.2
C1-Dibenzothiophenes 194 142 31 &
C2-Dibenzothiophenes 301 224 293
C3-Dibenzolhiophenes 423 377 115
C4-Dibenzolhiophenes 338 217 436 &
4-Methyldibenzothiophene 56.8 383 NA
2/3-Methyldibenzoihiophene 59.4 58.2 NA
1-Methyldibenzothiophene 17.6 J 142 J NA
Dehydroabielin(e) ND ND

Relene 57.5 37.2 NA
Fluoranthene 5380 4080 28.1
Pyrene 6720 5130 26.8
Benzo(b)fluorene 253 180 284
C1-Fluoranthenes/Pyrenes 2120 1880 228
C2-Fluoranthenes/Pyrenes 284 770 254
C3-Fluoranthenes/Pyrenes 596 343 53.8 &
Benzo{a)anthracene 2500 1960 24.2
Chrysene 2800 2220 2341
C1-Chrysenes 1060 845 228
C2-Chrysenes 770 724 6.18
C3-Chrysenes 722 488 30.4 &
C4-Chrysenes 205 210 337 &
Benzo(b)fluoranthene 3730 2800 25
Benzo(j/k flucranthene 3530 2740 252
Benzo(a)luoranthene 816 860 211
Benzo(e)pyrene 3840 3030 26.1
Benzo{a)pyrene 5100 4030 234
Perviene 1810 1420 241
indeno(1,2,3-c,d)pyrene 4350 3440 234
Dibenz(a,h)anthracens 812 490 22.%
Benzo(g,h.i)perylene 4880 3870 238
Surrogate Recoveries (%}

Naphthalene-d8 7€ 84 10
Phenanthrene-d10 68 78 17
Chrysene-d12 78 95 18
5b(H}-Cholane 110 6 14
J=Result < Sample RL.

B=Result <5 x PB.

ND= Not Detected.

NA= Not Applicable,

&= Outside of DQO.

ME= Matrix Interference. Estimated Value.
Not Surrogate Corrected Prepared by Andy Smith

DUP results

3/27/2003

PAH.Batch s02-867.f.xs



$%Battelle

+« Putting Technalogy To Work

Project Name  Lake Union Sediment Investigation

Project Number N0OOS443

Client Sample [D

Procedural Blank

Battelle Sample ID AB4BOPB
Ballelle Balch ID 02-668
Associated Blank NA
Field Dale NA
Recelpt Date NA
Extraction Date 11/22/02
Acquired Date 12/18/02
Analylical Method 8270M
Percent Solids NA
Matrix Sediment
Sample Size 3.00 g
Weight Basis DRY
Min Reporting Limil 8.33
Ameount Units Hatkg
Naphthalene 117 4
C1-Naphthalenes ND
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
2-Methyinaphthatene ND
1-Methylnaphlhatene ND
2-Ethylnaphthatene ND
1-Ethyinaphthalene ND
2,6/2,7-Dimethyinaphthalene ND
1,5-Dimelhyinaphthalene ND
Acenaphthylene ND
Acenaphthene ND
Biphenyl ND
Dibenzofuran ND
Cadalene ND
Fluorene ND
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fiuorenes ND
2-Methyifluorene ND
1-Methyifiluorene ND
Anihracene ND
Phenanthrene ND
Ci-Phenanthrenes/Anthracenes ND
C2-Phenanthrenes/Anthracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanihrenes/Anthracenes ND
3-Methylphenanthrene ND
2/4-Methylphenanthrene ND
2-Methylanlhracene ND
8-Methylphenanthrene ND
1-Methylphenanthrene ND
2,7-Dimethyiphenanihrene ND
1,7-Dimethylphenanthrene ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methyidibenzothiophene ND
213-Methvidibenzothiophene ND
1-Methyldibenzothiophene ND
Dehydroabietin(e)} ND
Relene ND
Fluoranthene ND
ne ND
Benzo{b)fluorene ND
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo(a}anlhracene ND
Chrysene ND
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo(b)luoranihene ND
Benzo(j/k)fiuoranthene ND
Benzo(a)luoranthene ND
Benzo(e)pyrene ND
Benzo{a)pyrene ND
Perviene ND
Indeno(1,2,3-c,d)pyrene ND
Dibenz(a,hjanthracene ND
Banzo(g,h,i)perylene ND
Surrogate Recoveries (%)
Naphthalene-d8 90
Phenanthrene-d10 85
Chrysene-d12 103
Sb(H}-Cholane [:1]

J=Resull < Sample RL.
ND= Not Detected.

D= Values reporled using secondary dilution factor.

&= Quiside of DQO.
B= Result >5*Sample RL.

Not Surrogate Corrected
PB results

Prepared by Andy Smith
3/27/2003

PAH.Balch 502-668.xls



£%Battelie
-« . Puning Technology Ta Work

Project Nama  Lake Union Sediment investigation
Project Number N005443

Client Sampls ID Laboratory Control Sampte

Battelle Sample iD AB49oLCS

Battelle Batch 1D 02-668

Associated Blank AB489PB

Field Date NA

Receipt Date NA

Extraction Date 11722102

Acquired Date 12/18/02

Analylical Method B270M

Percent Solids NA

Matrix Sediment

Sample Size 1.00

Waeight Basis ot

Min Reporing Limit 25.00

Amouni Units FWE7 ng % Recovery Q
Naphthalene 1001 944 94
C1-Naphthalenes 1180
C2-Naphthaienes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
2-Methylnaphthatens ND
1-Methyinaphthalene ND
2-Ethylnaphthalene ND
1-Ethylnaphthalene ND
2,6/2,7-Dimethylnaphthalene ND
1,5-Dimethyinaphthalene ND
Acenaphthylens 1000 940 94
Acenaphthene 1000 978 98
Biphenyl 1003 972 97
Dibenzofuran ND

Cadalene ND

Fluorene 1001 991 99
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Methyliflucrens ND
1-Methyiftuorene ND
Anthracene 1000 960 96
Phenanthrene 1000 997 100
C1-Phenanthrenes/Anthracenes ND
C2-Phenanthrenes/Anthracenes ND
C3-Phenanthrenes/Anthracenas ND
C4-Phenanthrenes/Anthracenes ND
3-Methylphenanthrene ND
2/4-Methylphenanthrene ND
2-Methylanthracens ND
9-Methylphenanihrene ND
1-Methylphenanthrena ND
2,7-Dimethylphenanthrene ND
1,7-Dimethylphenanthrene ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methyldibenzothiophene ND
2/3-Melhyldibenzothiophene ND
1-Methyidibenzothiophene ND
Dehydroabietin(e) ND

Retene ND
Fluoranthene 1000 1060 106
Pyrens 1000 1090 109
Benzo(b)fluorene ND
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo(a)anthracene 1001 1140 114
Chrysene 1001 1150 it
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
Cd-Chrysenes ND
Benzo(b)fluoranthena 1001 1100 110
Benazo(j/k)fluoranthane 1000 1110 111
Benzo(a)fluoranthene ND
Benzo(e)pyrene 989 1030 104
Benzo(a)pyrena 1001 1020 102
Perylene 1000 921 92
Indeno(t,2,3-¢,d)pyrene 1001 828 83
Dibenz(a,h}anthracene 1000 960 96
Benzo{g,h,i)perylene 1001 821 82

Surrogate Recoveries (%)

Naphthatene-d8 a2
Phenanthrene-d10 85
Chrysene-d12 104
5b(H}-Cholane B7

J=Resull < Sample RL.

ND= Not Detecled.

NA= Not Applicable.

&= Qutside of DQO.

ME= Matrix interference. Estimated Value.

Not Surrogate Corrected Prepared by Andy Smith
LCS resulls 32712003 PAH.Batch s02-668.xls



£%Battelle

+'+ . Putting Technolagy Yo Work

Project Name  Lake Union Sediment Investigation
Project Number N005443

J=Result < Sample RL.

B=Resuit < 5 x PB.

ND= Not Detected.

NA= Not Applicable.

&= Outside of DQO.

ME= Matrix Interference. Estimated Valus.

Not Surrogate Corrected
DUP results

Client Sample (D NLU-112-85-2030 NLU-112-85-2030
Baltelte Sample iID Uo101 vo1o1DUP
Battelle Batch ID 02-668 02-668
Associaled Blank AB489PB AB489PB
Field Date 37574 37574
Receipt Date 37575 37575
Extraction Date 37562 37562

. Acquired Date 37813.72153 37609.75694
Analytical Method 8270M 8270M
Percen! Solids 18.20 % 18.29 %
Matrix Sediment Sediment
Sample Size 183 g 1.85 ¢
Weight Basis DRY DORY
Min Reporting Limit 40.50 45,80
Amount Units g/kg ug’kg RPD{%) @
Naphthalene 22600 23300 3.05
C1-Naphihalenes 4000 4060 149
C2-Naphihalenes 21800 22600 4.52
C3-Naphihalenes 24400 24700 1.22
C4-Naphthalenes 10300 10500 1.82
2-Methytnaphthalene 2310 2330 0.852
1-Methyinaphthalene 1660 1720 3.55
2-Ethvinaphthalene 428 487 9.18
1-Ethytnaphthalene 3ra 402 8.66
2,8/2,7-Dimethvinaphthalene 7000 7470 522
1,6-Dimethyinaphthalene 1000 1070 8.78
Acenaphthylene 7330 8080 .73
Acenaphthena 52400 55100 5.02
Biphenyt 3800 4060 4.02
Dibenzofuran 3330 32170 1.82
Cadalene 90 108 NA
Fluorene 28000 26000 3.51
C1-Fluorenes 10200 10500 20
C2-Fluorenes 7900 7750 1.82
C3-Fluorenes 5480 5780 5.15
2-Methyifiuorene 1890 2120 11.5
1-Methvifuorene 2440 2370 291
Anthracene 54400 D 60100 D 9.88
Phenanthrene 271000 D 209000 D 9.82
C1-Phenanthrenes/Anthracenes 55500 56100 1.08
C2-Phenanthrenes/Anthracenes 25400 26900 574
C3-Phenanthrenes/Anthracenes 8810 9250 4.87
C4-Phenanthrenes/Anthracenes 3160 3080 2.5
3-Methyiphenanthrene 14200 14800 4.14
2/4-Meihyiphenanthrene 14700 14500 1.37
2-Methvianthracene 6590 6590 0
8-Methytphenanthrene 12000 12200 1.65
1-Methylphenanthrene 7200 6880 4.84
2,7-Dimethyiphenanthrene 1840 1870 15
1.7-Dimethytphenanihrene 2000 1850 7.79
Dibenzothiophene 38100 39200 2.85
C1-Dibenzothiophenes 10600 10900 279
C2-Dibenzothiophenes 7490 7510 0,267
C3-Dibenzothiophenes 3980 4010 0.751
C4-Dibenzothiophenes 1210 1260 4.0
4-Methytdibenzothiophene 3590 3650 1.66
2/3-Methvidibenzothiophene 3990 4060 1.74
1-Methyldibenzothiophene 1040 1020 1.84
Dehydroabietin{e} ND ND
Retene 1020 617 49.2 &
Fluoranthene 284000 D 322000 D 9.09
Pyrene 358000 D 395000 D 10.4
Benza(b)fluorene 7930 8050 1.5
C1-Fluoranthenes/Pyrenes 82000 81700 0.485
C2-Fiuoranthenes/Pyrenes 11600 12300 5.88
C3-Fluoranthenes/Pyrenes 3580 3750 4.84
Benzo{a)anthracene 62400 D 89400 D 108
Chrysene 78400 D 84800 D 8.34
C1-Chrysenes 17600 18800 8.5
C2-Chryssnes 8490 8480 0.154
C3-Chrysenas 2180 2350 7.05
C4-Chryssnes ND ND
Benzo(b)tuoranthene 50800 D 54100 D 8.28
Benzo({i/k)fluoranthene 60300 D 66600 D 0.83
Benzo(a)fluoranthene 19700 21100 6.88
Benzo(e)pyrene 62400 D 75000 D 18.3
Benzo(a)pyrene 106000 D 118000 D 10.7
Perylene 34000 35800 5.44
Indeno(1,2,3-c.d)pyrene 79100 D 84200 D 8.25
Dibenz(a,h)anthracene 3880 3740 1.34
Benzo(g,h.iiperviene 84700 D 97800 D 322
Surrogate Recoveries (%)
Naphthalene-da 86 a7 1.02
Phenanthrene-d10 €0 85 570
Chrysene-d12 101 99 255
Bb{H}Cholane 91 28 5.08

Prepared by Andy Smith
3/27/2003

PAH.Batch s02-668.x1s



$%Batlelle

. . Putting Technology To Work

Project Name  Lake Union Sediment Investigation

Project Number N0OO5443

Client Sample iD Procedural Blank
Battelle Sample ID AB851PB
Batlelle Batch ID 03-0023
Associated Blank NA
Field Date NA
Receipt Date NA
Extraction Dale 01/09/03
Acquired Date 02/25/03
Analylical Method 8270M
Percent Solids NA
Matrix Sediment
Sample Size Tq
Weight Basis NA
Min Reporting Limit 361
Amount Unils Horkg
Naphthalene 218 J
C1-Naphthalenes 2234
C2-Naphthalenes NO
C3-Naphthalenes NO
C4-Naphthalenes ND
2-Melhyinaphthalene 1.38 J
1-Methvinaphthalene 0723 J
2-Ethvinaphthatene ND
1-Ethyinaphthalene ND
2,6/2,7-Dimethyinaphthalene 0.258 J
1.5-Dimethyinaphthaiene ND
Acenaphthylene ND
Acenaphthene ND
Biphenvi 0.220 J
Dibenzofuran ND
Cadalene ND
Fluorene ND
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Methyifiuorene ND
1-Methvifluorene ND
Anthracene ND
Phenanthrene NO
C1-Phenanthrenes/Anthracenes ND
C2-Phenanthrenes/Anthracenes NO
C3-Phenanthrenes/Anthracenes ND
C4-Phenanthrenes/Anthracenes ND
3-Methyiphenanttrena NO
2/4-Methyiphenanihrene ND
2-Methvianthracene ND
©-Methylphenanthrene ND
1-Methyiphenanthrene ND
2,7-Dimethyiphenanthrene ND
1,7-Dimethyiphenanthrene NO
Dibenzothiophene NO
C1-Dibenzothiophenes NO
C2-Dibenzothiophenes NO
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methyidibenzothiophene ND
2/3-Methyidibenzothiophene ND
1-Methvidibenzothiophene ND
Dehydroabietin(e) ND
Retene ND
Fluoranthene ND
Pyrene 0.228 J
Benzo(b)luorene NO
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes NO
C3-Fluoranthenes/Pyrenes NO
Benzo{a)anthracens ND
Chrysene ND
C1-Chrysenes NO
C2-Chrysenes NO
C3-Chrysenes ND
C4-Chrysenes ND
Benzo(b)fluoranthens ND
Benzo(j/k)luoranttiens NO
Benzo(a)luoranthene ND
Benzo(e)pyrene ND
Benzo(a)pyrene ND
Perylene ND
Indeno(1,2,3-c,d)pyrene ND
Dibenz(a,h}anthracene ND
Benzo{g,h,i)peryiene ND
Surrogate Recoveries (%)

Naphthalene-d8 %4
Phenanthrene-d10 88
Chrysene-d12 94
5b(H}-Cholane 82

J=Result < Sampla RL.
ND= Not Detected.

Outside of DQO.
B= Resuit >5*Sample RL.

Not Surrogate Corrected
PB results

Values reported using secondary dilution factor,

Prepared by Andy Smith
3/27/2003

PAH.Balch 503-0023.xs



£:sBatielle

"+« Putting Techaology To Werk
Project Name  Lake Union Sediment investigation
Project Number N005443

Client Sample ID Laboratory Control Sample

Baitells Sample iD ABB52L.CS

Bettelle Balch (D 03-0023

Assoclaled Blank ABB51PB

Field Dete NA

Receipt Dats NA

Extraction Date 01/09/03

Acquired Date 02/25/03

Analylical Method B270M

Percent Solids NA

Matrix Sediment

Sample Size 7a

Welght Basis NA

Min Reporting Limit 253

Amount Units FW67 og % Recovery Q
Naphlhalene 1001 881 88
C1-Naphthalenes 1040
C2-Naphthalenes ND
C3-Naphlhalenes ND
C4-Naphthalenes ND
2-Melhvinaphthalene 534
1-Melhvinaphthalene 501
2-Ethyinephlhalene ND
1-Ethyinaphlhalene ND
2,612,7-Dimethyinaphthalene 448
1.5-Dimelhyvinaphthalene ND
Acenaphthylene 1000 800 80
Acenephthene 1000 862 86
Biphenyl 1003 862 86
Dibenzofuran 254 ¢

Cadalene ND

Fluorene 1001 898 90
C1-Fluorenes ND
C2-Fhuarenes ND
C3-Fluorenes ND
2-MethyHfiuarene ND
1-Melhwiluorene ND
Anthracene 1000 842 84
Phenanthrene 1000 893 88
C1-Phenanthrenes/Anthracenes ND
C2-Phenenthrenes/Anthracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanthrenes/Anthrecenes ND
3-Melhviphenanthrene ND
2/4-Melhyiphenanthrene ND
2-Methvienthracene ND
8-Methviphenanthrene ND
1-Methylphenanihrene 801
2,7-Dimethyiphenanthrene ND
1,7-Dimelhyiohenanthrene ND
Dibenzoihlonhene 1134
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzolhiophenes ND
C4-Dibenzothiophenes ND
4-Methvidibenzothlophene ND
2/3-Methyidibenzothiophene ND
1-Methvidibenzothiophene ND
Dehydraabielinfe) ND

Retene ND
Fluoranthene 1000 893 89
Pyrene 1000 812 91
Benzo(b)fiuorens ND
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo(a)anthracene 1001 804 80
Chrysene 100% 932 :x]
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes. ND
Benzo(b)fiucranthene 1001 872 a7
Benzo{i/k)Ruoranthena 1000 990 89
Benzo{a)fuoranthene ND
Benzo{eoyrene 989 883 g
Benzo(alpyrene 1001 918 92
Perylene 1000 a77 88
Indeno(1,2,3-c.d)pyrene 1001 895 89
Dibenz{a,h}enthracene 1000 852 85
Benzo(g hlperviene 1001 836 o4

Surronate Recoverles (%)

Naphthalene-d8 83
Phenanthrene-d10 84
Chrysene-d12 82
5b(H)-Cholane Bt

J=Result < Sample RL,
ND= Not Detected.
NA= Not Applicable.
&= Quislde of DQO.

Not Surragate Corrected Prepared by Andy Smith
LCS results 3/27/2003 PAH.Balch $03-0023.xts



£%RBattelle

'+ - Putting Techrolagy To Work
Prolect Neme  Lake Union Sediment Investigation
Prolect Number NOO5443

Client Sample ID

NLU-116-85-2030

NLU-116-88-2030

Battelle Sample ID uo123-D Uo123D0UP-D
Battelle Batch ID 03-0023 03-0023
Assacialed Blank ABBS1PB ABB51PB
Fleld Dale 1111/02 14/11/02
Receipt Date 11115/02 14/15/02
Extraclion Date 01/09/03 01/08/03
Acquired Date 02/25/03 02/25/03
Anatviical Method 8270M 8270M
Percent Solids 18.31 % 18.31 %
Matrix Sediment Sediment
Sample Size 576 q 573 qa
Welght Basis DRY DRY
Min Reporting Limit 43.8 4.1
Amount Units pgkg kg RPO(%) Q
Naphtheiene 12200 11800 249
C1-Naphthalenes 3040 3000 1.32
C2-Naphthalenes 5540 5380 2,74
C3-Naphthalenes 7150 6820 3.27
C4-Nephthalenes 5010 4880 283
2-Methvinaphthalene 1510 1480 133
1-Methvinaphthalene 1510 1500 0.684
2-Ethvinaphthalene 169 153 NA
1-Ethvinaphthalene 283 276 25
2,6/2,7-Dimethvinaphthalene 1420 1400 1.42
1,5-Dimethvinaphthalene 419 414 1.2
Acenephthviene 3660 3800 375
Acenephthene 8530 8250 334
Biphenvl 1850 1870 418
Dibenzofuran 1570 1530 258
Cedalene ND ND
Fluorene 5500 5360 258
C1-Fluorenes 4350 4220 3.03
C2-Fluorenes 3570 3470 284
C3-Fluorenes 2720 2720 0
2-Methwvifiuorene 1170 1200 253
1-Methwvifiuorene 1170 1080 7.08
Anthracene 13200 13100 0.76
Phenanthrene 20800 20600 1.44
C1-Phenanthrenes/Anthracenes 14600 14600 0
C2-Phenanthrenes/Anthracenes 11600 11500 0.866
C3-Phenanthrenes/Anthracenes 6150 6310 257
C4-Phenanthranes/Anthracenes 2330 2500 7.04
3-Methviphenanthrene 4240 4240 0
2/4-Methyiphenanthrene 1590 1570 1.26
2-Methvianthracene 2530 2440 362
9-Methyiphenanthrene 3840 3850 234
1-Mathylphenanthrene 2310 2260 1.31
2,7-Dimethyiphenanthrene 554 583 5.1
1,7-Dimethviphenanthrene 926 842 1.71
Dibenzothiophene 5800 5480 247
C1-Dbenzothiophenes 4110 4080 1.22
C2-Dibenzothiophenes 3870 3590 7.5%
C3-Dibenzothiophenes 2610 2640 1.4
CA4-Dibenzothiophenes 1190 1150 3.42
4-Methyidibenzothiophene 1600 1570 1.89
2/3-Methvidibenzothlophene 1270 1260 0.7¢
1-Methyidibenzothiophene 424 428 0.939
Dehydroabletin(e) ND ND
Retene 2850 2800 177
Fluoranthene 181000 D 183000 D 1.1
Pyrene 228000 D 229000 D 1.32
Benzo(b)iuorene 4850 4690 0.856
C1-Fluoranthenes/Pyrenes 368500 36500 0
C2-Fluoranthenes/Pyrenes 8000 8850 1868
C3-Fluoranthenes/Pyrenes 2300 2400 4.26
Benzo(a)anihrecene 58200 D 60100 D 1.51
Chrysene 75200 D 76500 D 1.71
C1-Chrysenes 11700 11800 0.851
C2-Chrysenes 4030 4100 172
C3-Chrysenes 1580 1540 318
C4-Chrysenes ND ND
Benzo{b)fiuoranthene 54200 D 55100 D 185
Benzo(i/k)fluoranihene 39900 39100 2,02
Benzo(a)fiucranthene 15300 15200 0.656
Benzo(e)pyrene 57800 D 57800 D 0,173
Benzo(a)pyrene 81500 D 92800 D 1.52
Perviene 10500 19400 0.544
Indeno{1,2,3-c,d)pyene 71500 D 72500 D 1.39
Dibenz{s,hjanthracene 8980 8800 276
Benzo(q,h)perviene 84500 D 85100 D 0.708
Surropale Recovaries (%)
Naphthalene-de 101 85 8
Phenanthrene-d10 90 88 2
Chrysene-d12 101 01 10
5b{H)-Cholane 103 100 3
J=Result < Sample RL.
B=Result < 5x PB.
ND= Not Detected,
NA= Not Applicable.
D= Velues reported using secondary dilution factor.
&= Outslde of DQO.
ME= Matrix Interference. Estimated Value.
Nol Surragate Corrected Prepared by Andy Smith
DUP resuits 3/27/2003

PAH.Batch s03-0023.ds



§%Batlelle

*+ - Puting Technalogy To Work

Project Name  Lake Union Sediment Investigation
Project Number N005443

Cliant Sample 1D Procedural Blank
Battelle Sample IO BB142PB-D
Battelle Batch 10 03-0100
Associated Blank NA
Field Dale NA
Receipt Date NA
Extraction Date 01/31/03
Acquired Date 02/17/03
Analytical Method 8270M
Percant Solids NA
Matrix Solid
Sample Size 7.00 g
Woaight Basis NA

Min Reporting Limit 3.61
Amount Uriits bg/kg
Naphthalene 1145 J
C1-Naphthalenes 0.557 J
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
2-Methvinaphthalene 0334 J
1-Methyinaphthalene 0.195 J
2-Ethyinaphthalene ND
1-Ethyinaphthalene ND
2,6/2,7-Dimethytnaphthalene ND
1.5-Dimethyinaphthalene ND
Acenaphthviene ND
Acenaphthene ND
Biphenvl ND
Dibenzafuran ND
Cadalene ND
Fluorene ND
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Methvifiuorene ND
1-Methyifluorene ND
Anthracene ND
Phenanthrene 0314
C1-Phenanthrenes/Anthracenes ND
C2-Phenanthrenes/Anlhracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanthrenes/Anlhracenes ND
3-Methylphenanthrene ND
2/4-Methylphenanthrene ND
2-Methylanthracene ND
8-Methylphenanthrene ND
1-Methylphenanthrene ND
2,7-Dimethyiphenanthrene ND
1,7-Dimethylphenanthrene ND
Dibenzothiopherie ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methyidiberizothiophene ND
2/3-Methyldibenzothiophene ND
1-Methyldibenzothiophene ND
Dehydroabietin(e) NO
Retene ND
Fluoranthene 0.163 J
Pyrene Q217 J
Benzo(b)flucrene ND
C1-Fluoranthenes/Pyrenes NO
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo(a)anthracene ND
Chrysene ND
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
Ca-Chrysenes ND
Benzo(b)fluoranthene ND
Benzo(j/k)fluoranthene ND
Benzo(a)fluoranthene ND
Benzo{e)pyrene ND
Benzo(a)pyrene ND
Perviene ND
Indeno(t,2,3-c,d}pyrena ND
Dibenz(a,h}anthracens ND
Benzo(g,h,i)perylene ND

Surrogate Recoverles (%)

Naphthalene-d8 93
Phenanthrene-d10 88
Chrysene-d12 a8
Sb{H)-Cholane 79

J=Result < Sample RL.

ND= Not Detected,

D= Values reporied using secondary dilution factor.
ulside of DQO.

B= Result >5*Sample RL.

Not Surrogale Corrected Prepared by Ted Healey
PB results 3/26/2003 PAH.Balch sp03-0100.f.xIs



{%Battelle

. Putting Technology To Work

Proiect Neme  Lake Union Sediment Investigetion
Project Number NOOS443

Client Sample 1D Laboralory Cenlrol Sample

Battelie Sample ID BB143LCS-D

Baltelle Baich ID 03-0100

Assaclaled Blank ABB51PB

Flekt Date NA

Receipt Date NA

Extraclion Date 01/31/03

Acquired Date 02/17/03

Analylical Method 8270M

Percent Solids NA

Matrix Solid

Sample Size 1.00

Welght Basis NA

Min Reporiing Umit 253

Amount Units FWE7/FX61 ng % Recovery Q
Naphlhalene 1502 1430 85
C1i-Naphlhalenes 1800
C2-Naphlhalenas ND
C3-Naphlhalenes ND
C4-Naphthalenes ND
2-Melhyinephthalere 28
1-Melhyinaphthelene 869
2-Elhyinaphthalere ND
1-Elhyinaphthalene ND
26/2,7-Dimethyinaphthalene 837
1,5-Dimelhvinaphthalene ND
Acenaphthyiene 1500 1240 a3
Acenaphthene 1501 1350 80
Biphenvl 1504 1380 82
Dibenzofuran 477

Cadalene ND

Fluorene 1501 1440 9%
Ci-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Methyifuorene ND
1-Methytfluorene ND
Anthracene 1501 1400 83
Phenanthrene 1504 1460 97
C1-Phenanthrenes/Anlhracenes ND
C2-Phenanthrenes/Anthracenes ND
C3-Phenanthrenes/Anlhracenes ND
C4-Phenanthrenes/Anthracenes ND
3-Methyiphenanthrene ND
24-Methyviphenenthrene ND
2-Methylanthracene ND
8-Methylphenanthrene ND
1-Methylphenanthrene ND
2,7-Dimethviphenanthrene ND
1.7-Dimelhviphenenthrene ND
Dibenznthiophene 433
C1-Dibenzothiophenes ND
C2-Dibenznthiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methvidibenzothiaphene ND
2/3-Methvidibenzolhiophene ND
1-Methyidibenzothiophena ND
Dehydroabietin(e} ND

Retena ND
Fiworanthens 1512 1380 91
Pyrene 1501 1380 92
Benzn(b)fiucrane ND
C1-Fluoranthenes/Pvtenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/FPyrenes ND
Benzn(a)anthracene 1502 1330 B9
Chrysene 1503 1350 20
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo(b)fluorenthene 1502 1230 82
Benzo(|/k)fiucranthena 1501 1480 89
Benzn(a)fiuorenithene ND
Benzo(e)pyrene 1483 1230 83
Benzo(a)pyrene 1501 1250 83
Perdene 1500 1220 a1
Indeno(4,2,3c d}pvrene 1501 1080 73
Dibenz(a,h)anlhracene 1501 1160 77
Benzo(g,h.lpervene 1502 1220 81

Surropate Recoveries (%}
Naphthelene-d8
Phenenthrene-d10
Chrysene-d12
5b(H)-Cholana 83

383

J=Result < Sample RL.
ND= Not Detected.
NA= Not Applicable.
&= Quiskle of DQO.

Not Surrogale Corrected Prepared by Ted Healey
LCS resulls 31262003 PAH.Batch sp03-0100.f.xis



$Batfelle

+ « Putting Technolagy To Werk

Project Name  Lake Union Sediment Invesligation
Project Number NDQ5443

Client Sample ID Procedural Blank
Battelle Sample ID BB146PB-D
Battelle Batch ID 03-0100
Associated Blank NA
Field Date NA
Recelpt Date NA
Extraction Date 02/06/03
Acquired Date 02/18/03
Analylical Melhod 8270M
Percent Solids NA
Matrix Qily Materiat
Sample Size 511.00 mg
Waeight Basis NA

Min Reporting Limit 0.0484
Amount Units ma/kg
Naphthalene 0.00307 J
C1-Naphthalenes ND
C2-Naphthalenes ND
C3-Naphihalenes ND
C4-Naphthalenes ND
2-Methyinaphthalene ND
1-Melhvinaphthalene ND
2-Ethyinaphthalene ND
1-Ethylnaphthalene ND
2,8/2,7-Dimethyinaphthalene ND
1,5-Dimethyinaphthalene ND
Acenaphthylene ND
Acenaphthene ND
Biphenyt ND
Dibenzofuran ND
Cadalene ND
Fluarene ND
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Methyiluorene ND
1-Methwifluorene ND
Anthracene ND
Phenanthrene ND
C1-Phenanthrenes/Anthracenes ND
C2-Phenanthrenes/Anthracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanthrenes/Anthracenes ND
3-Methylphenanthrene ND
2/4-Methylpbenanthrene ND
2-Methylanihracene ND
8-Mathylphenanthrene ND
1-Methyiphenanthrene ND
2,7-Dimethyiphenanthrene ND
1,7-Dimethyiphenanthrene ND
Dibenzothiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenas ND
C4-Dibenzolhiophenes ND
4-Methyldibenzothiophene ND
2/3-Methyidibenzothiophene ND
1-Methyldibenzothiaphene ND
Dehydroabietin(e} ND
Relene ND
Fiuoranthene ND
Pyrene ND
Benzo{b)fluorene ND
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo{a)anihracene ND
Chrysene ND
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo(b)fluoranthene ND
Benzo(ik)fluoranthene ND
Benzo(a)luoranthene ND
Benzo(e)pyrene ND
Benzo(a)pyrene ND
Perviene ND
fndeno(1,2,3-c,d)pyrene ND
Dibenz(a,h}anthracene ND
Benzo(q,h.i)perviene ND

Surrogate Recoveries (%)

Naphthalene-d@ o6
Phenanthrene-d10 a3
Chrysene-d12 101
5b(H}-Cholane 81

J=Resull < Sample RL.

ND= Nol Detected.

D= Values reported using secondary dilution factor.
&= Outside of DQO.

B= Result >5*Sample RL.

Not Surrogate Corrected Prepared by Ted Healey
PB (2) results 3/26/2003 PAH.Batch sp03-0100.fxis



£%Battefle

>« Putting Technalogy To Work

Project Name  Lake Union Sediment Investigalion
Project Number NG05443

Cllent Sample ID Laboratory Conlrol Sample

Baltelle Sample iD BB147LCS-D

Batlelie Batch ID 03-0100

Associated Blank BB146PB-D

Field Date NA

Recelpt Date NA

Extractian Date 02/06/03

Acquirad Date 02/18/03

Analylical Method 8270M

Percant Solids NA

Matrix Oily Material

Sample Size A

Welght Basis NA

Min Reporting Umit 253

Amount Unils FWB7/FX61 ng % Recovery Q
Naphthalens 1502 1400 83
C1-Naphthalenes 1810
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthelenes ND _
2-Methvinaphthalene 834
1-Methvinaphthalene 882
2-Ethyinaphthelene ND
1-Ethyinaphthalene ND
2,6/2,7-Dimethvinephthalene 852
1,5-Dimethvinaphthalene ND
Acenaphthylene 1500 1300 a7
Acenaphthene 1501 1370 9t
Biphenvl 1504 1380 92
Dibenzofuran 482

Csdalene ND

Fluorene 1501 1480 89
C1-Fluorenes ND
C2-Fluorenes ND
G3-Fluorenes ND
2-Methvifiuarene ND
1-Methwifiuarene ND
Anthracene 1504 1480 97
Phenanthrene 1504 1520 101
C1-Phenanihrenes/Anthracenes ND
C2-Phenanthrenes/Anthracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanthrenes/Anthracenes ND
3-Methyiphenanthrene ND
2/4-Methviphenenthrene ND
2-Methvlanthracene ND
8-Methyiphenanthrene ND
1-Methylphenanthrene ND
2,7-Dimethviphenanthrene NO
1,7-Dimethviphenanihrene NO
Dibenzothiophene 450
C1-Dibenzothiophenas ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methvidibenzothiophene ND
2/3-Methyidibenzothiophene ND
1-Methyidibenzothiophene ND
Dehydroabietin(e) ND

Relene ND
Fluoranthene 1512 1440 95
Pyrena 1501 1450 97
Benzo(bfiucrene ND
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo(a)anthracena 1502 1480 99
Chrysene 1503 1450 97
C1-Chrysenes NO
C2-Chrysenes ND
C3-Chrvsenes ND
C4-Chrysenes ND
Benzo{b)uoranthens 1502 1410 B4
Benzo(|X)fuoranthene 1501 1630 109
Benzo(a)fluoranthene ND
Benzo(e)pyrene 1483 1380 3
Benzo(a)pyrene 1501 1440 o8
Parviene 1500 1440 86
fndeno(1,2,3-c,d)pyrene 1501 1460 87
Dibenz(a,h}anthracene 1501 1460 o7
Benzo(g,hiperviene 1502 1460 87

Surrogate Recoverles (%)

Naphthalene-d8 ™
Phenanthrene-d10 08
Chrysene-d12 96
Sb{H)-Cholane 82
J=Result < Sample RL.

ND= Not Detected.
NA= Not Applicable.
&= Outside of DQO.

Nol Surrogate Corrected Prepared by Ted Healey
LCS (2) results 3/26/2003 PAH.Balch sp03-0100.f.4s



$%Battelle

-+ Putting Technalogy To Work

Project Name  Lake Union Sediment Invesligation

Project Number N005443

Client Sample (D

Procedural Blank

Baltetle Sample (D BB278PB
Battelle Batch iD 03-0137
Associated Blank NA
Field Date NA
Receipl Date NA
Exiraction Date 02/11/03
Acquired Date 02/25/03
Anaivtical Method 8270M
Percent Solids NA
Matrix Solid
Sample Size 05 g
Weight Basis NA

Min Reporting Limit 50.5
Amount Units La/kg
Naphthalene 0.78 J
C1-Naphthalenes 258 J
C2-Naphthalenes NOD
C3-Naphthalenes NOD
C4-Naphthalenes ND
2-Methyinaphthalene 15.4 J
1-Methvinaphthalene 8.08 J
2-Ethyinaphthalene ND
1-Ethyinaphihalene ND
2,6/2,7-Dimethyinaphthatens ND
1.5-Dimethylnaphthalene ND
Acenaphthviene 196 J
Acenaphihene ND
Biphenyl ND
Dibenzofuran ND
Cadalene NO
Fluorene ND
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Methyifiuorene ND
i-Methyifluorene ND
Anlhracene ND
Phenanthrene 4.05 J
C1-Phenanthrenes/Anihracenes ND
C2-Phenanihrenes/Anthracenes ND
C3-Phenanihrenes/Anthracenes ND
C4-Phenanthrenes/Anihracenes ND
3-Methylphenanthrene ND
2/4-Methyiphenanthrene ND
2-Methvianthracene ND
S-Methylphenanthrene ND
1-Maihyiphenanthrene ND
2,7-Dimethyiphenanthrene ND
1,7-Dimethyiphenanthrene ND
Dibenzothiophene ND
C1-Dibenzoihiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Melhvidibenzothiophene ND
2/3-Methyldibenzothiophene ND
1-Melhyidibenzothiophene ND
Dehydroabietin{e) ND
Retene ND
Fluoranthene 262 ¢
Pyrene 277 4
Benzo{b)tuorene ND
C1-Fluoranihenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo(a)anthracene ND
Chrysene ND
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes NO
Benzo(b)luoranthene ND
Benzo{i/k)fluoranthene ND
Benzo{a)fluoranthene ND
Benzo{e)pyrene ND
Benzo(a)pyrene ND
Perylene ND
indeno(1,2,3-c.d)pyrene ND
Dibenz{a,h)anthracene ND
Benzo(q,h,i}perylene ND
Surrogate Recoveries (%)

Naphthalene-d8 82
Phenanthrene-d10 a7
Chrysene-d12 20
5b(H}-Cholane 20

J=Resuil < Sample RL.
ND= Not Detected.

D= Values reported using secondary dilution factor,

&= Outside of DQO.
B= Result >5*Sample RL.

Notl Surrogate Corrected
PB resuits

Prepared by Andy Smith
3/26/2003

PAH.Balch s03-0137.xis



£¥%Batfefle

«++ Purting Techaclagy To Work

Project Name  Lake Union Sediment Investiqation
Project Number N0O5443

Client Sample iD Laboralory Control Sample
Batielle Sample D BB278L.CS
Ballelle Batch ID 03-0137
Assoclated Blank BB278PB
Fleld Dale NA
Recsipt Date NA
Exdraction Date 02/11/03
Acaulred Date 02/25/03
Analviical Method 8270M
Percent Salids NA
Matrix Salld
Sample Size 05 g
Welght Basis NA
Min Reporting Limit 253
Amount Unils FW67 & FX61 ng % Recovery Q
Naphthalene 1502 1320 -1}
C1-Naphthealenes 1600
C2-Naphthalenes ND
C3-Naphthalenes ND
C4-Naphthalenes ND
2-Methyinaphthalene 820
1-Methvinaphthalene 774
2-Ethvinaphthalene ND
1-Ethyinaphthelene ND
2,6/2,7-Dimethyinaphthalene 703
1.5-Dimethyinaphthalene ND
Acenaphthylene 1500 1200 80
Acenaphthene 1501 1330 88
Biphenyt 1504 1350 80
Dlbenzofuran S00 454 o
Cadalene ND
Fiuorene 1501 1400 83
C1-Fiuorenes ND
C2-Fiuorenes ND
C3-Fluorenes ND
2-Methwifiuorene ND
1-Methwfluorene NO
Anthracene 1501 1300 87
Phenanthrene 1504 1420 84
C1-Phenanthrenes/Anlhracenes ND
C2-Phenanthrenes/Anthracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanthrenes/Anthracenes ND
3-Methviphenanthrene ND
2/4-Methviphenanthrene ND
2-Methvianthracene ND
9-Methviphenanthrene ND
1-Methylphenanihrene NO
2,7-Dimethyiphenanthrene ND
1,7-Dimethyiphenanthrene ND
Dibenzothiophene 501 421 84
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothlophenes ND
C4-Dibenzothiophenes ND
4-Methvidibenzothiophene ND
213-Methvidibenzothiophene ND
1-Methvidibenzothiophene ND
Dehvydroabietin(e} ND
Retene ND
Flugranthene 1512 1420 84
Pyrene 1501 1430 85
Benzo{b)fluorene ND
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluaranthenes/Pyrenes ND
Benzo{a)anthracene 1502 1350 80
Chrysene 1503 1410 84
C14-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo(b)fuoranthene 1502 1340 88
Benzo(jfk)fiuoranthene 1501 1500 100
Benzo(e)flucranthene ND
Benzo(e)pyrene 1483 1320 89
Benzo(ajoyrene 150t 1230 82
erviene 1500 862 57
Indeno(1,2,3.d)pyrene 1501 1260 84
Dibenz{a,h)anthracene 1501 1320 88
Benzo(n hj)parviene 1502 1310 87

Surropate Recoveries (%)

Neaphthalene-d8 20
Phenanthrene-d10 89
Chrysene-dt2 90
5b(H)-Chotane 20

J=Result < Sample RL.
ND= Not Detected.
NA= Not Applicable.
&= Qutside of DQO.

Naol Surrogate Corrected Prapared by Andy Smith
L.CS results 3/26/2003 PAH.Batch §03-0137.1s



{£%Batielle

+ Peting Technology To Wenk
Project Name  Lake Union Sediment Investigation
Prolect Number N005443

Client Sample ID NLU-108-2830 NLU-108-2830

Batielie Sample ID uc285-0 U0285DUP-D

Battelie Batch ID 03-0137 03-0137

Assoclated Blank BB278PB BB278PB

Field Dale 1171502 11/15/02

Recelpt Date 11/21/02 11721/02

Extraction Dets 02/11/03 02/11/03

Acgulred Date 02/26/03 02/26/03

Analviical Method B270M 8270M

Percent Solids 23.08 % 2574 %

Malrix Solld Sofid

Sample Size 051 g 0.58 g

Weighl Basis DRY DRY

Min Reporting Limit 124 108

Amount Units mokg pgkg RPD(%) &
Naphthelene 44300 44800 1.12
C1-Naphihalenes 34100 36300 8.25
C2-Naphthalenes 32800 34500 58
C3-Naphthelenes 17100 17800 4.01
C4-Naphthalenes 7850 7780 1.81
2-Methyinaphthalene 8540 8860 3.68
1-Methyinaphlhalene 25500 27500 7.55
2-Ethvinaphlhalene 2430 2600 6.76
1-Ethvinaphthalene 489 527 NA
2,6/2,7-Dimethvinaphthalene 9360 8920 5.81
1,5-Dimethvinaphthalene 1280 1410 9.66
Acenaphthylene 6450 6010 7.06
Acenaphthene 56800 61800 4.07
Biphenvl 2610 2570 1.54
Dibenzofuran 3480 3640 449
Cadalene ND ND

Fiuorene 24300 25400 4.43
C1-Fluorenes 8100 B&CO 5.89
C2-Fluorenes 5440 5560 218
C3-Fluorenes 3100 ME 3470 ME 1.3
2-Methytfluorene 1860 1760 5.52
1-Methwifiuorene 2150 21860 0.464
Anthracene 31700 32200 1.56
Phenanthrene 122000 D 128000 D 5.58
C1-Phenenthrenes/Anthrecenss 37100 38200 292
C2-Phenanthrenes/Anthracenes 16500 17600 6.45
C3-Phenanthrenes/Anthracenes 6950 7120 242
C4-Phenanthrenes/Anthracenes 2120 2180 279
3-Methyiphenanthrene 8460 8760 342
2/4-Methviphenanthrene 9650 9870 2.25
2-Methylanthracene 4280 4350 182
8-Methyiphenanthrene 8650 8670 0.231
1-Methylphenanthrene 5180 5410 4.73
2,7-Dimethviphenenthrene a78 896 1.62
1,7-Dimethviphenanthrene 1420 1560 9.4
Dibenzothiophene 15800 16000 253
C1-Dibenzothiophenes 7 7360 2,62
C2-Dibenzothiophenes 4820 5210 7.78
C3-Dibenzothiophenes 2810 2830 4.18
C4-Dibenzothiophenes 1020 1080 571
4-Methyidibenznihiophene 2360 2470 455
2/3-Methvidibenzothiophene 2640 26890 1.88
1-Methyidibenzothiophene 77 782 142
Dehydroabietin(e) ND ND

Retene 1840 2000 7.44
Fluoranthene 92800 84200 1.39
Pyrene 134000 D 141000 D 5.09
Benzo(b)flucrene 3860 3960 256
C1-Fluoranthenes/Pyrenes 33200 33800 1.7¢
C2-Fluoranthenes/Pyrenes 8580 8840 2.88
C3-Fluoranthenes/Pyrenes 2170 2180 0.917
Benzn{a)anihracens 32000 31700 0.842
Chrysene 37500 37300 0535
C1-Chrysenes 10200 10300 0.876
C2-Chrysenes 3720 3460 7.24
C3-Chrysenes 1470 1470 0
C4-Chrysenes ND ND
Benzn{b)fiuoranthens 25800 25800 0.778
Benzn{i/K}flucranthene 30100 29300 269
Benzo{aMuoranthene 9660 8540 1.25
Benzo(elpwrene 28100 28700 1.38
Benzo{a)pyrens 42500 42000 1.18
Perviene 11800 11600 171
Indeno(1,2,3-cd)pyrene 31800 31600 0.631
Dibenz{a h)anthracene 4280 4380 231
Benzo{q hlperviene 37000 38300 1.91
Surrogale Recoveries (%)

Naphthalene-d8 74 87 16
Phenanthrene-d10 78 87 "
Chrysene-di2 77 88 1"
5b(H)-Cholane 83 89 7

J=Result < Ssmple RL.

B=Result <5 x PB.

ND= Not Detected.

NA= Nat Applicable.

D= Velues reported using secondary dilution factor.
&= Qutside of DQO.,

ME= Matrix Interference. Estimated Value,

Not Surrogste Corrected Prepared by Andy Smith
DUP resuils 3/26/2003 PAH.Batch 503-0137.ds



$%Battelle

"+ . Putting Technology To Whek

Project Name  Lake Union Sediment Investigation

Project Number N005443

Client Sample ID

Procedural Blank

Battelle Sample iD BB426PB
Baltelle Batch [D 03-0159
Associaled Blank NA
Field Date NA
Recelpt Date NA
Extraction Date 02/21/03
Acquired Date 03/04/03
Analylical Method 8270M
Percant Solids NA
Matrix Salid
Sample Size 049
Woeight Basis NA
Min Reporiing Limit 63.1
Amount Units ug/kg
Naphthalene 103 J
C1-Naphihalenes 6.89 J
C2-Naphthalenes ND
C3-Naphihalenes ND
C4-Naphihalenes ND
2-Methyinaphthalene 3,69 J
1-Melhylnaphthalene 20874
2-Ethyinaphthatene NO
1-Ethyinaphthatene ND
2,8/2,7-Dimethyinaphihalene ND
1.5-Dimelhyinaphthalene ND
Acenaphthylene ND
Acenaphthene ND
Biphenyt ND
Dibenzofuran ND
Cadalene ND
Fluorene ND
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Methyifiuorene ND
1-Methylfluorene ND
Anthracene ND
Phenanthrene 5.65 J
C1-Phenanthrenes/Anthracenes ND
C2-Phenanthranes/Anthracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenanihrenes/Anihracenes ND
3-Methviphenanthrene ND
2/4-Methylphenanthrene NOD
2-Melhvianthracene ND
8-Methylphenanthrene ND
1-Methylphenanthrene ND
2,7-Dimethylphenanthrene ND
1,7-Dimethylphenanthrene ND
Dibenzolhiophene ND
C1-Dibenzothiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenzothiophenes ND
C4-Dibenzothiophenes ND
4-Methvidibanzothiophene ND
2/3-Methyldibenzothiophene ND
1-Methyldibenzothiophene ND
Dehvydroabistin(e) ND
Retene ND
Fluoranthene .95 J
Pyrene 849 J
Benzo(b)luorene ND
C1-Fluoranthenes/Pyrenes ND
C2-Fluoranthenes/Pyrenes ND
C3-Fluoranthenes/Pyrenes ND
Benzo(a)anihracene ND
Chrysene ND
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo(b)luoranthene ND
Benzo(j/k)uoranthene ND
Benzo(a)luoranthene ND
Benzo(s)pyrene ND
Benzo(a)pyrene ND
Perylene ND
Indeno(1,2,3-¢,d)pyrene ND
Dibenz(a,h)anthracene NOD
Benzo(q.h,i}peryiene ND
Surrogate Recoveries (%)

Naphthalene-d8 a1
Phenanthrene-d10 83
Chrysene-d12 88
Sb(H}Cholane 79

J=Result < Sample RL.
ND= Not Detected,

D= Values reported using secondary dilution factor.

Outside of DQO.
B= Result >5*Sample RL.

Not Surrogate Corrected
PB results

Prepared by Andy Smith
3/26/2003
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$%Batlelle

* -~ Putting Techaology To Wock
Project Name  Lake Union Sediment Investigation
Project Number N0O0S5443

Client Sample 1D Laberatory Gantrot Sample

Battelle Sample 1D BB427LCS

Battelle Batch ID 03-0159

Associaled Blank BB426PB

Fleid Date NA

Recelpt Dale NA

Exraction Date 02/21/03

Acquired Date 03/04/03

Angtylical Method 8270M

Percent Solids NA

Matrix Solid

Sample Size 04 ¢

Weight Basis NA

Min Reporting Limit 253

Amount Unils FW6T & FX61 g % Recovery Q
Naphthalene 1502 1220 81
Ci-Nephthalenes 1480
C2-Nephthalenes ND
C3-Naphthelenes ND
C4-Nephthalenes ND
2-Methvinephthelene 760
1-Methvinaphthalene 716
2-Elhvinaphihalene ND
1-Elhvinaphthalene ND
2,8/2,7-Dimethvinaphthalene 652
1,5-Dimethyinaphihalene ND
Acenaphthylene 1500 1150 77
Acenaphthene 1501 1240 83
Biphenyl 1504 1250 83
Dibenzofuran 500 418 84
Cadatene ND

Fluorene 1501 1280 B6
C1-Fluorenes ND
C2-Fluorenes ND
C3-Fluorenes ND
2-Melhvifiuorene ND
1-Methwifiuorene ND
Anthracens 1501 1180 79
Phenanthrene 1504 1280 a5
C1-Phenanthrenes/Anthracenes ND
C2-Phenanlhrenes/Anthracenes ND
C3-Phenanthrenes/Anthracenes ND
C4-Phenenlhrenes/Anthracenes ND
3-Methviphenanthrene ND
2/4-Methviphenanthrene ND
2-Methvienthracene ND
8-Methyiphenanthrene ND
1-Methylphenanthrene ND
2,7-Dimethyiphenanihrene ND
1,7-Dimethviphenanthrene ND
Oibenzolhiophene 501 376 75
C1-Dibenznthiophenes ND
C2-Dibenzothiophenes ND
C3-Dibenznthiophenes ND
C4-Dibenznthiophenes ND
4-Methvidibenznthiophene ND
2/3-Methvidibenzothiophene ND
1-Methvidibenzothiophens ND
Dehydroabietin(e) ND

Retene ND
Fluoranthene 1512 1300 B6
Pyrens . 1501 1290 86
Benzn(b)fiuorene ND
CA-Flucranthenes/Pyrenes ND
C2-Flucranthenes/Pyrenes ND
C3-Flucranthenes/Pyrenes ND
Benzo{a)anthracene 1502 1250 a3
Chrysene 1503 1300 a7
C1-Chrysenes ND
C2-Chrysenes ND
C3-Chrysenes ND
C4-Chrysenes ND
Benzo(b)fiuoranthene 1502 1190 78
Benzn(i/k)uoranthens 1504 1270 85
Benzo(a)fluoranthene ND
Benzo(e)pyrene 1483 1200 81
Benzn(a)pyrene 1501 1230 82
Perviene 1500 1150 77
Indeno(1,2,3-c.d)pyrens 1501 1150 n
Dibenz{a,h)anthrecene 1501 1220 81
Benzn{g,h/l)perviene 1502 1210 81

Surropate Recoveries (%)

Naphthalene-d8 85
Phenanthrene-d10 82
Chrysene-d12 85
5b(H)-Cholene 79

J=Result < Semple RL.
ND= Not Detected.
NA= Not Applicable.
&= Quiside of DQO.

Not Sumogate Carrectad Prepered by Andy Smith
LCS results 3/26/2003 PAH.Batch §03-0156.fXs



Attachment 3
Triterpane and Sterane Fingerprints
(GC/MS)
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Attachment 1
High Resolution Hydrocarbon Fingerprints
(GC/FID)
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Attachment 2
PAH Concentrations
(GC/MS)



£%Batielle

- Puting Technalogy To Work

Lake Union Sediment

Project Name  Invesiigation
Project Number N005443

Clieni Sample ID

NLU-102-88-0010

NLU-103-88-0010

NLU-104-88-0010

NLU-106-88-0010

NLU-108-88-0010

Batlelfe Sample ID uo169 uoi70 uo142 uot43 U144
Battelfe Batch ID 02-867 02-667 02-867 02-667 02-687
Associated Blank AB484PB AB484PB AB484PB AB4B4PB AB484PB
Field Date 11/14/02 11/14/02 11/112/02 11/12/02 11/12/02
Receipt Date 11/18/02 11/16/02 11/15/02 11/15/02 11/15/02
Extraction Date 11/22/02 11/22/02 11/22/02 11/22/02 11/22/02
Acquired Date 12/18/02 12/168/02 12/14/02 12/14/02 12/14/02
Analviical Method 8270M 8270M 8270M 8270M 8270M
Percant Solids 146 % 708 % 133 % 20 % 10.8 %
Matrix Sediment Sediment Sediment Sediment Sediment
Sample Size 465 q 2378 q 402 g 6.38 g 38 g
Welght Basis DRY DRY DRY DRY DRY
Min Reporting Limit 14.8 8.77 259 248 248
Amount Units pa/kg Lighkg ug/kg Hokg yg/kg
Naphthatene an 218 1010 2110 693
C1-Naphthalenes 120 18.4 268 363 207
C2-Naphthalenes 280 125 334 466 449
C3-Naphthalenes 260 151 308 515 433
C4-Naphlhalenes 224 222 355 880 280
2-Methyinaphthalene 80.6 784 172 232 125
1-Methyinaphthalene 45,6 9.08 80.1 114 74.7
2-Ethyinaphthalene 14 ) 143 J 131 4 205 4 126 J
1-Ethyinaphthalens 4.95 J 1254 518 J 9.88 J 8.34 J
2,8/2,7-Dimethyinaphthalene 8.4 52.5 148 244 207
1,5-Dimethylnaptthalene 13 6.8 J 1319 214 1794
Acenaphthviene 13 775 451 620 353
Acenaphthene 160 18.7 272 287 185
Biphenvi 50.2 753 J 163 21 114
Dibenzofuran 100 158 120 148 89.1
Cadalene 10.2 4 20.8 7.06 4 205 J 565 J
Fluorene 176 327 213 351 195
C1-Fluorenes 145 3.2 151 334 218
C2-Fluorenes 186 148 278 566 213
C3-Fluorenes 183 ME 244 ME 380 ME 823 ME 178 ME
2-Methvifluorene 28.6 3914 34.e 88,8 48.1
1-Methyifluorene 313 7.97 J 331 84.8 40.5
Anthracene 358 139 877 1240 568
Phenanthrene 1050 348 1560 1870 1180
C1-Phenanthrenes/Anlhracenes 528 262 730 827 781
GC2-Phenanthrenes/Anthracenes 507 314 828 1550 703
C3-Phenanthrenes/Anthracenes 337 290 588 1200 442
C4-Phenanthrenes/Anthracenes 228 255 503 710 376
3-Methylphenanthrene 114 574 138 181 168
2/4-Methylphenanihrene 138 56.2 152 128 173
2-Methylanthracene 78.6 354 08.4 168 111
8-Methyiphenanthrene 128 5 188 250 178
1-Methyiphenanthrene 83.4 451 103 114 108
2,7-Dimelhylphenanthrene 58.2 6.9 81.8 144 826
1,7-Dimelhylphenanthrene 5 44 56.1 84.3 50.8
Dibenzothiophene 92.2 228 220 485 177
C1-Dibenzothiophenes 108 4.5 184 418 171
C2-Dibenzothiophenes 134 218 301 860 188
C3-Dibenzothiophenes 150 302 423 680 212
C4-Dibenzothiophenes 127 218 338 361 172
4-Methyldibenzothiophene 341 235 568.8 176 52.0
2/3-Methyldibenzothiophene 484 18.7 50.4 105 89.2
1-Methyldibenzothiophene 0.54 J 597 J 176 J 418 14.4 J
Dehydroabietin(e) ND ND ND ND ND
Retene 67.9 122 575 69.7 47.2
Fluoranthene 1830 802 5380 14000 3540
Pyrene 2150 767 6720 18400 4370
Benzo(bflucrene 176 411 253 527 150
C1-Fluoranthenes/Pyrenes 1080 368 2120 4510 1480
C2-Fluoranthenes/Pyrenes 474 ME 184 ME 884 1340 850
C3-Fluoranthenes/Pyrenes 308 154 508 683 454
Benzo(a)anthracene 1040 468 2500 5980 1750
Chrysene 1360 500 2800 7860 2260
C1-Chrysenes 524 218 1060 1680 8489
C2-Chrysenes 374 175 770 1020 884
C3-Chryssnes 284 155 722 628 508
C4-Chrysanes ND ND 295 511 434
Benzo(b)fluoranthene 1100 438 3730 7060 2580
Benzo(i/k)luoranthene 1060 445 3530 7100 2410
Benzo(a)fluoranthene 188 978 818 1850 808
Benzofe)pyrene 892 kX 3940 7510 2820
Benzo(a)pyrene 1100 474 5100 11200 3520
Peryiene 618 138 1810 3250 1270
Indeno(1,2,3-¢,d)pyrene 696 280 4350 6660 3160
Dibenz(a,hjanihracene 148 69,2 6812 1160 438
Benzo(g,h,iperylene 688 251 4880 8170 3320
Surropale Recoveries (%}

Naphthalene-d8 83 98 78 77 77
Phenanthrene-d10 a7 1) 66 72 73
Chrysene-d12 98 99 78 a7 86
5b{H)}-Chotane o1 105 110 e 83

J=Resull < Sample RL.
ND= Not Detected.

D= Values reported using secondary dilution factor.

&= Oulside of DQO.

ME= Matrix Interference. Estimated Value.

Nol Surrogale Corrected
Final resuits

Prepared by Andy Smith
3/27/2003

PAH.Samples from All Batches.f.s



§%Batlelle

++ + Putting Technalogy To Work
Lake Union Sediment
Project Name  Investigation
Project Number N0O05443

Client Sample ID NLU-107-85-0010 NLU-108 1214 NLU-108-2830 NLU-108-3840 NLU-110 0408
Baltelle Sampie ID uot4s uo277-D u0285-0 U0280-D2 U0353-D2
Baltelle Balch ID 02-667 03-015¢ 03-0137 03-0137 03-0158
Associated Blank AB4BAPB BB426PB BB278PB BB278PB BB426PB
Field Date 11/11/02 11/15/02 11/16/02 11/16/02 11/16/02
Receipt Date 11/16/02 11/21/02 11721702 11/21/02 11/21/02
Extraction Date 11/22/02 02/24/03 02/11/03 02/11/03 02/21/03
Acquired Date 12/14/02 03/05/03 02/26/03 02/27/03 03/05/03
Analytical Method B270M 8270M 8270M 8270M 8270M
Percent Solids 121 % 21,36 % 23.08 % 28.21 % 28,81 %
Matrix Sediment Solid Solid Solid Solid
Sample Size 307 q 024 g 051 q 081 g 036 g
Weight Basis DRY DRY DRY DRY DRY
Min Reporting Limit 26.2 105 124 1030 1750
Amount Units nglkg ug/kg Lgrkg pg/kg /g
Naphthalene 1270 18000 44300 105000 82100
C1-Naphthalenes 480 8020 34100 85800 11700
C2-Naphthalenes 602 4340 320800 77900 13800
C3-Naphthalenes 402 2840 17100 35000 16200
C4-Naphthalenes 353 1830 7650 14500 8080
2-Meihyinaphthalene 254 2440 8540 45800 5650
1-Methyinaphthalene 222 3560 25500 49700 5890
2-Ethyinaphthalene 202 265 2430 6680 654
1-Ethyinaphthalene 12 4 722 ¢ 499 1150 350 &
2,8/2,7-Dimethyinaphihalene 258 1280 9380 21100 3560
1.5-Dimethyinaphthatens 21,2 188 1280 2780 877 &
Acenaphthvlene 546 1480 6450 10400 14500
Acenaphthene 387 7660 58800 116000 44200
Biphenyl 184 762 2610 4470 10200
Dibenzofuran 204 833 3480 8020 4370
Cadalene 105 J ND ND ND ND
Fluorene 442 3330 24300 47000 32300
C1-Fluorenes 204 1100 8100 18800 11200
C2-Fluorenes 287 1210 5440 10800 7630
C3-Fluorenes 244 ME 1200 ME 3100 ME 8700 4840 ME
2-Methyifluorene 45.8 213 1860 2850 2080
1-Methvifluorene 60.4 12 2180 4220 2840
Anthracene 811 4480 31700 88800 151000
Phenanthrene 2140 16100 122000 D 248000 568000
C1-Phenanthrenes/Anthracenes 1070 5550 37100 71600 84200
C2-Phenanthrenes/Anthracenes 1070 4030 16500 35500 35600
C3-Phenanthrenes/Anthracenes 555 2500 6950 15600 14400
C4-Phenanthrenes/Anthraceres 308 841 2120 5100 5810
3-Methyiphenanthrene 220 1300 8460 16400 18500
2/4-Methylphenanthrene 220 1440 9650 18600 23600
2-Methvianthracene 158 819 4280 8490 9040
9-Melhyiphenanthrene 252 1280 8650 15800 19100
1-Melhylphenanthrene 139 827 5160 10800 13000
2,7-Dimethyiphenanthrene 104 413 978 3770 5260
1,7-Dimethyiphenanthrene 783 404 1420 3050 3180
Dibenzothiophene 308 2070 15600 26300 75500
C1-Dibenzolhiophenes 244 1120 ME 7170 13400 18600
C2-Dibenzothicphenes 304 1160 4820 9240 9180
C3-Dibenzothiophenes 296 1120 2810 5600 4870
C4-Dibenzothiophenes 217 578 1020 2240 2040
4-Methyldibenzothiophene 80.8 382 2360 4300 5850
2/3-Methyidibenzothiophene 88.5 431 2640 4840 6360
1-Melhyidibenzothiophene 236 J 117 771 1540 1800
Dehydroabietin{e} ND ND ND ND ND
Retene 65.1 955 1840 5000 11800
Fluoranthene 5610 18400 92600 223000 828000
ene 6680 22800 134000 D 280000 978000
Benzo{bfluorene 281 744 3860 8220 13700
C1-Fluoranthenes/Pyrenes 2580 6880 33200 68300 125000
C2-Fiuoranthenes/Pyrenes 1280 2430 8580 18500 20800
C3-Fluoranthenes/Pyrenes 889 780 2170 4240 5210
Benzo{a)anthracene 3010 7350 32000 72400 238000
Chrysene 3570 8880 37500 83500 284000
C1-Chrysenes 1350 2820 10200 21000 32300
C2-Chrysenes 913 1400 3720 7180 7680 ME
C3-Chrysenes 742 748 1470 2410 2880
C4-Chrysenes 520 ND ND ND ND
Benzo(b)fluoranthene 4380 8380 25800 58300 186000
Benzo(i/k)Muoranthene 4260 8640 30100 87200 238000
Benzo(a)fluoranthene 1070 1860 9660 21300 86800
Benzo(e)pyrene 4860 8840 29100 84400 230000
Benzo{a)pyrene 8410 8480 42500 101000 371000
Perylene 2140 2840 11800 26200 93200
Indena(1,2,3-c,d)pyrene 8470 7320 31800 73200 280000
Dibenz{a,h}anthracene 782 879 4280 9840 27800
Benzo(g.h.i)pervlene 8640 8720 37000 84700 310000

Surrogate Recoveries (%)

Naphthalene-d8 80 78 74 114 114
Phenanthrene-d10 78 85 78 85 70
Chrysene-di2 ] 84 77 64 87
8b(H}-Cholane 82 78 83 85 7

J=Resuifl < Sample RL.

ND= Not Detected.

D= Values reporied using secondary dilution factor.
&= Outside of DQO.

ME= Matrix Interference, Estimated Value,

Nol Surrogate Corrected Prepared by Andy Smith
Final results 3/27/2003 PAH.Samples from All Balches.f.xls



hBatefle

Lake Union Sediment
Project Name  Investigation
Project Number NO05443

Client Sample ID

Battelle Sample ID

NLU-110-1214

NLU-110 2022

NLU-112-88-0010

NLU-112-85-2030

NLU-113-8S-0010

uo3s7-n U0361-D2 uot71 uo101 uo148
Baltelle Batch ID 03-0137 03-0159 02-667 02-868 02-687
Associated Blank BB276PB BB426PB AB484PB AB489PB AB484PB
Field Date 11802 1111502 11/14/02 11/14/02 11/14/02
Receipt Date 11724702 11/21/02 1/15/02 11/18/02 11/15/02
Extraction Date 02/11/03 02/21/03 11/22/02 11/22/02 11/22/02
Acquired Date 02/27/03 03/06/03 12/18/02 12/23/02 12/17/02
Analytical Method 8270M 8270M 8270M 8270M 8270M
Percent Solids 3007 % 2427 % 113 % 16.20 % 12.8 %
Malrix Solid Solid Sediment Sediment Sediment
Sample Size 083 g 047 g 35 ¢ 183 g 434 q
Weight Basis DRY DRY DRY DRY DRY
Min Reporting Limit 200 537 255 40.50 24
Amount Units Harkg ug/kg porkg g/ pg/kg
Naphthalene 55000 30100 3820 22800 3750
C1-Naphthalenes 17300 14200 074 4000 1360
C2-Naphthalenes 19800 11800 055 21800 1270
C3-Naphihalenes 20500 4660 636 24400 1010
C4-Naphthalenes 10400 1960 560 10300 020
2-Methyinaphthalene 7510 5260 456 2310 798
1-Methyinaphthalene 9780 8680 211 1660 544
2-Ethyinaphthalene 1160 584 503 426 59.6
1-Ethyinaphthalene 421 32 4 284 37 34.2
2,8/2,7-Dimethyinaphthalene 5480 2700 380 7080 447
1,5-Dimeihvinaphthalene 880 671 51.7 1000 73.4
Acenaphthylene 17600 5350 1440 7330 1180
Acenaphthene 55400 32700 4180 52400 1450
Biphenvl 10400 2080 716 3900 579
Dibenzofuran 5160 1660 246 3330 307
Cadalene ND ND 125 J 20 195 J
Fiuorene 39700 13200 1480 28000 1090
C1-Fluorenes 17000 3700 567 10200 915
C2-Fluorenes 12600 2830 536 7800 662
C3-Fluorenes 8710 ME 1780 ME 457 ME 5490 641 ME
2-Methyifluorene 3720 704 103 1890 163
1-Methyifluorene 4160 888 117 2440 164
Anthracene 188000 28200 2480 54400 D 1910
Phenanthrens 715000 D 85500 8150 271000 D 4980
C1-Phenanthrenes/Anthracenes 123000 29400 2170 55500 2140
C2-Phenanthrenes/Anthracenes 47700 17100 1820 25400 1900
C3-Phenanthrenes/Anthracenes 17700 68480 837 8810 1020
C4-Phenanthrenes/Anthracenes 5810 2250 3 3180 403
3-Methylphenanthrene 29700 5880 462 14200 405
2/4-Methylphenanthrene 33000 7410 412 14700 388
2-Methvlanthracene 15100 3600 360 6580 345
8-Methyiphenanthrene 28200 7280 808 12000 578
1-Methyiphenanthrene 17700 4980 308 7200 250
2,7-Dimethylphenanthrene 2470 1960 150 1840 158
1,7-Dimethyiphenanthrene 4010 1710 133 2000 131
Dibenzothiophene 02100 11800 1210 38100 800
Ct-Dibenzothiophenes 23100 5160 526 10600 548
C2-Dibenzothiophenes 13100 4320 566 7490 820
C3-Dibenzothiophenes 6080 2360 430 3980 508
C4-Dibenzothiophenes 2010 1000 250 1210 243
4-Methvidibenzothiophene 8000 1880 188 3590 200
2/3-Methyldibenzothiophene 8760 1810 205 3000 180
1-Methvidibenzoihiophene 2320 551 53.4 1040 546
Dehvydroabietin(e) ND ND ND ND ND
Retene 5570 3030 9%6.6 1020 81.1
Fiuoranthene 1060000 D 232000 24400 264000 D 15700
Pyrene 1240000 D 285000 30100 358000 D 20100
Benzo{b)fluorene 21400 7280 81e 7030 811
C1-Fluoranthenes/Pyrenes 181000 83400 8750 82000 5540
C2-Fluoranthenes/Pyrenas 20800 13800 1810 11600 2010
C3-Fluoranthenes/Pyrenes 6540 2880 784 3580 718
Benzo(a)anthracene 318000 D 84700 10500 82400 D 7010
Chrysene 386000 D 109000 11400 79400 D 7980
C1-Chrysenes 45700 20800 2650 176800 1980
C2-Chrysenes 10600 ME 5080 ME 1210 8480 003
C3-Chrysenes 3800 1560 724 2190 560
C4-Chrysenes ND ND 878 ND 407
Benzo(b)fluoranthene 268000 D 79700 13700 50800 D 10500
Benzofi/k)fluoranthene 262000 84200 11800 80300 D 8310
Benzo{a)fluoranthene 98700 25700 3280 198700 2580
Benzo{elpyrene 208000 D 87900 13200 62400 D 10600
Benzo(a)pyrene 480000 D 143000 20100 106000 D 15500
Perylene 124000 40100 6110 34000 4900
indeno{1,2,3-c,d)pyrene 358000 D 103000 13800 79100 D 13200
Dibenz{a,h)anthracene 44600 9100 1750 3660 1470
Benzo(g,h,ijperyiene 410000 D 136000 14200 94700 D 13600
Surrogate Recoveries (%)
Naphihalene-d8 ) 87 80 86 79
Phenanthrene-d10 84 74 81 20 81
Chrysene-d12 87 81 05 101 a1
8b(H}-Chofane a7 74 05 o1 85

J=Resull < Sample RL.
ND= Not Detected.

D= Values reporied using secondary dilution factor.

&= Oulside of DQO.

ME= Malrix Interference. Estimated Value.

Not Surrogate Corrected
Final results

Prepared by Andy Smith
3/27/2003

PAH.Samples from All Batches.f.xis



£4Baltelle

' Poting Technalogy To Work

Lake Union Sediment

Project Name  Investigation
Project Number N005443

Client Sample 1D

Baltelle Sample ID

NLU-113-5$-1020

NLU-115-88-0010

NLU-116-58-0010

NLU-118-55-1020

NLU-118-58-2030

Uo1068-D uo148 uo150 U0122-D uo123-0
Baltelle Batch ID 030100 02668 02-6887 03-0100 03-0023
Associated Blank BB142PB AB488PB AB484PB BB142PB ABB51PB
Field Date 1114/02 11/12/02 11/11/02 11/11/02 11/11/02
Receipt Date 11/16/02 11/16/02 11M&/02 1118102 11/15/02
Extraction Date 01/31/03 11/22/02 11/22/02 01/31/03 1/09/03
Acquired Date 03/01/03 12/16/02 1211702 02/18/03 02/25/03
Analviical Method 8270M 8270M 8270M 8270M 8270M
Percent Solids 18.34 % 15.88 % 1984 % 18.36 % 18.31 %
Matrix Solid Sediment Sediment Solid Sediment
Sample Size 587 q 187 g 837 q 558 ¢q 578 q
Weight Basis DRY DRY DRY DRY DRY
Min Reporling Limit 307 41.60 2458 455 43.8
Amount Units Horkg Hgka vgkg po/kg Hglkg
Naphthalene 7080 30000 3500 37400 12200
C1-Naphthalenes 33400 34900 1280 22100 3040
C2-Naphthalenes 32100 85800 1760 12800 8540
C3-Naphthalenes 13200 88700 2370 13300 7150
C4-Naphthalenes 4160 25000 3160 ME 8850 5010
2-Methyinaphthalene 10000 13700 7 4420 1510
1-Methyinaphthatene 23400 21100 494 17700 1810
2-Ethyinaphthalene 1060 3850 8e.8 538 189
1-Ethyinaphthalene 563 1310 58.1 449 283
2,6/2,7-Dimethyinaphthalene 8780 28800 570 3110 1420
1.5-Dimethyinaphthalene 1610 4550 100 891 418
Acenaphthylene 2330 &§770 1620 4480 3860
Acenaphthene 14200 35000 1500 12800 8530
Biphenyl 1050 1380 485 2850 1850
Dibenzofuran 1170 5100 418 2740 1870
Cadalene ND ND 46.7 ND ND
Fiuorene 10100 35600 1560 11700 5500
C1-Fluorenes 3080 25600 1970 6580 4350
G2-Fluorenes 2370 17500 2280 5190 3570
C3-Fluorenes 1430 8250 1850 3260 2720
2-Methyifluorene 210 7100 483 1740 1170
1-Mathyifiuorene 1030 8310 503 1850 1170
Anthracene 10600 31400 2410 13600 13200
Phenanthrene 20800 84800 D 3700 33200 20800
C1-Phenanthrenes/Anthracenes 10300 61400 3680 19300 14600
G2-Phenanthrenes/Anthracenes 6460 44400 55680 15200 11600
C3-Phenanthrenes/Anihracenes 2640 15500 3180 5420 8150
C4-Phenanthrenes/Anihracenes 092 4130 1080 1660 2330
3-Methyiphenanihrene 2880 21200 534 56860 4240
2/4-Methyiphenanthrene 1850 20200 kL] 2390 1580
2-Methylanthracene 1580 10300 772 3050 2530
8-Methylphenanthrene 2450 16800 1180 5070 3840
1-Methyiphenanthrene 1620 10700 808 3150 2310
2,7-Dimethylphenanthrene 411 2700 481 1080 554
1,7-Dimethyiphenanthrene 468 3140 338 1030 928
Dibenzothiophene 5030 12000 1180 8500 5600
C1-Dibenzothiophenes 2500 14500 1520 8500 4110
C2-Dibenzothiophenes 1870 11000 1080 4420 3870
C3-Dibenzothiophenes 1170 5820 1380 2180 2610
C4-Dibenzothiophenes 526 1760 825 828 1190
4-Methyidibenzothiophene 823 5030 820 2070 1800
2/3-Methyldibenzothiophene L 857 4810 428 1870 1270
1-Methyldibenzothiophene 251 1430 107 527 424
Dehydroabietin(e) ND ND ND ND ND
Retene 808 397 127 1500 2850
Fluoranthere 54400 D 61800 D 21000 176000 D 181000 D
Pyrene 60700 D 78100 D 27600 222000 D 226000 D
Benzo(bYluorene 1580 5020 1100 3760 4650
C1-Fluoranthenes/Pyrenes 13400 45800 10100 32100 36500
C2-Fluoranthenes/Pyrenes 3380 17600 3870 8050 8000
C3-Flucranthenes/Pyrenes 880 6150 1400 1840 2300
Benzo(a)anthracene 15600 25800 8880 64100 D 50200 D
Chrysene 18400 20700 10800 72800 D 75200 D
C1-Chrysenes 4040 17800 4020 9750 11700
C2-Chrysenes 1660 0200 2220 3440 4030
C3-Chrysenes 798 3080 1180 1280 1500
C4-Chrysenes ND 1470 530 ND ND
Benzo({b)fluoranthene 17100 18600 2600 43400 54200 D
Benzo{i/k}luoranthene 18200 17800 6340 46800 30800
Benzo{a)fluoranthene 5720 5380 2480 18100 15300
Benzo({e)pyrens 18800 17200 8480 45200 57800 D
Benzo(a)pyrena 28500 27800 44500 80200 D 81500 D
Peryiene 8640 7050 4170 20500 18500
Indeno(1,2,3-c,d)pyrene 23800 18400 10800 73500 D 71500 D
Dibenz{a,h)anthracene 2850 3030 1500 8780 6890
Benzo(q,hi)peryiene 27000 14800 11100 74800 D 84500 D
Surrogate Recoveries (%)
Naphthalene-d8 85 76 B8 80 109
Phenanthrene-d10 88 81 84 70 80
Chrysene-d12 02 83 87 75 101
5b({H)}-Cholane 08 104 107 06 103
J=Resull < Sample RL.
ND= Not Detected.
D= Values reporied using secondary difution factor.
&= Outside of DQO.
ME= Malrix Interference. Estimated Value.

Not Surrogate Corrected Prepared by Andy Smith

Final results

3/27/2003

PAH.Samples from Al Batches.{.xls



%‘;%Banelle

"+ Putlng Technology To Wark

Lake Union Sediment
Project Name  Investigation

Profect Number N005443

Client Sampie ID

NLU-117-0010
Composite (U083,
0384, L0385, UD3BS,

U03s7) NLU-117 0810 NLU-117 2630 NLU-117 4850 NLU-117-Us-0.8
Battelle Sample ID U6525-D2 UQas7-D2 U0367-D2 U0407.02 U4507-D3
Battelie Batch ID 03-0137 03-0159 03-0159 03-0158 03-0100
Assacialed Blank BB278FB BB426PB BB426FPB BB426FPB BB142PB
Field Date 11/16/02 11/18/02 11/16/02 11/15/02 11/18/02
Receipt Date 11/21/02 11/21/02 11/21/02 11/21/02 01/26/03
Extraction Date 02/11/03 02/21/03 02/21/03 02/21/03 01/31/03
Acquired Date 02/27/03 03/05/03 03/05/03 03/05/03 03/03/03
Analytical Melhod 8270M 8270M 68270M 6270M 8270M
Percent Solids 3243 % 2782 % 2252 % 28.72 % 67.88 %
Matrix Salid Solid Solid Satid Salid
Sample Size 088 g 033 g 03 g 039 g 10.10 g
Weight Basis DORY DRY DRY DRY DRY
Min Reporling Limit 1860 1913 1200 847 6250
Amount Units po/kg Halka pgrkg Hokg parkg
Naphihalene 53000 100000 51200 37600 3210000
C1-Naphthalenes 140000 175000 67300 18500 1800000
C2-Naphihalenes 241000 288000 116000 15700 835000
C3-Naphthalenes 118000 155000 65400 12100 224000
C4-Naphthalenes 39100 51800 23500 6260 36700
2-Methvinaphthalene 52400 66700 20000 8730 1140000
1-Methyinaphthalene 87000 108000 47100 7660 657000
2-Ethyinaphthatene 12300 15800 5600 667 31000
1-Ethyinaphthalene 2450 2910 1800 2583 4 5900 J
2,6/2,7-Dimethyinaphthalene 75200 91500 32200 4500 247000
1,5-Dimethvinaphthatene 7650 8000 4660 778 29300
Acenaphthytene 11800 17900 10000 3600 208000
Acenaphthene 102000 140000 71800 19200 766000
Biphenvi 7140 13800 6380 4070 203000
Dibenzofuran 14100 19200 12500 15600 187000
Cadalene ND ND ND ND ND
Fluorene 81000 108000 56800 22400 526000
C1-Fluorenes 33700 42000 24700 7280 148000
C2-Fluorenes 21700 28500 16800 5620 50100
C3-Fluorenes 11000 13800 8450 4020 10600
2-Methyifluorene 6160 7980 5200 1220 22800
1-Methvifluorene 9380 11700 6520 2050 35600
Anthracene 200000 263000 102000 21600 350000
Phenanthrene 716000 961000 366000 85600 1650000
C1-Phenanthrenes/Anthracenes 1683000 210000 125000 35500 558000
C2-Phenanthrenes/Anthracenes 7340 92400 56900 21600 172000
C3-Phenanthrenes/Anthracenes 23800 32900 19000 ME 11200 32400
C4-Phenanthrenes/Anihracenes 7210 8540 86700 5580 8460
3-Methyiphenanthrene 37500 48400 28000 8040 132000
2/4-Methyiphenanthrene 48000 58800 34000 8020 156000
2-Methvianthracene 18500 24500 14000 4860 51500
8-Methyiphenanthrene 35700 45600 27800 8860 416000
1-Methytphenanthrene 24200 31100 20400 5860 80200
2,7-Dimethviphenanthrene 7470 8320 4560 2260 18500
1,7-Dimethviphenanthrene 5080 6880 5440 2820 19100
Dibenzolhiophene 89000 130000 37600 12000 89100
C1-Dibenzathiophenes 28800 37300 21500 6600 40800
C2-Dibenzothiophenes 17500 23200 15600 5100 20400
C3-Dibenzothiophenes 8300 14700 68030 3230 6600
C4-Dibenzothiophenes 2550 4180 3160 1850 ND
4-Melhytdibenzothiophene 10200 13300 7470 2170 14500
2/3-Methyidibenzothiophena 10500 13600 7570 2700 13800
1-Methvidibenzalhiophene 2820 3730 2480 882 5070 4
Dehydroabietin(e) ND ND 34000 ND ND
Relene 10300 12400 357000 10800 8760
Fiuoranthene 884000 1160000 408000 70200 727000
Pyrene 1060000 1370000 513000 61600 762000
Benzo(b)luorene 19500 26300 12300 4740 41000
C1-Fiuoranthenes/Pyrenes 161000 228000 113000 28200 324000
C2-Fluoranthenes/Pyrenes 28400 40300 26200 8480 67500
C3-Fluoranthenes/Pyrenes 5940 8050 370 3260 11900
Benzo(a)anthracene 258000 364000 108000 18700 238000
Chrysene 311000 445000 138000 20800 243000
C1-Chrysenas 38700 50800 31400 7020 81800
C2-Chrysenes 800 14600 ME 10100 3220 18500
Ca-Chrysenes 3320 5620 3230 1750 ND
C4-Chrysenes ND ND ND ND ND
Benzo(b)fluoranthene 210000 313000 76400 0850 102000
Benzo(i’k)fluoranthene 246000 341000 91000 12100 154000
Benzo(a)fluoranthene 73700 112000 28900 3800 33800
Benzo(e)pyrene 238000 343000 86600 9500 100000
Benzo(a)pyrene 388000 555000 141000 14500 183000
Perylene 08100 143000 37400 4070 34400
Indeno(1,2,3-¢c,d)pyrene 284000 419000 92900 €040 75700
Dibenz{a,hjanthracene 33800 48400 0850 1420 12700
Benzo(g,h,i)perylene 328000 487000 121000 10800 82700
Surrogate Recoveries (%}
Naphihalene-d8 1681 & "7 ] 92 1805 &
Phenanthrene-d40 84 B84 80 70 161 &
Chrysene-d12 107 02 68 79 344 &
5b{H}-Cholane 88 73 75 78 78

J=Result < Sample RL.
ND= Not Detected.

D= Values reported using secondary dilution factor,

&= Outside of DQO.

ME= Malrix Interference. Eslimated Value.

Not Surrogate Corrected
Finat results

Prepared by Andy Smith
3/27/2003

PAH.Samples from Alf Balches.f.xls



£%Battelle

-~ Puting Technalagy To Work

Lake Union Sediment

Project Name  Investigation
Project Number N0O5443

NLU-118-0010

Composile (U0452,
U0453, UD454, U455,

Client Sample 1D u0456) NLU-118-0608 NLU-119-1618 NLU-118-2426 NLU-118R2.US-0.5
Baltelie Sample (D U8524-D2 U0455-02 U0460-b2 uo464-D2 (K4512-D2
Battelle Batch ID 03-0137 03-0137 03-0137 03-0137 03-0169
Associated Blank B8B276PB B88278PB BB276PB BB278PB BB426PB
Field Dale 11/18/02 11/18/02 1118/02 11/18/02 1721/02
Recsipt Dale 11/21/02 11721/02 11/21/02 11/21/02 01/20/03
Extraction Date 02/41/03 02/11/03 02/11/03 02/11/03 02/21/03
Acauired Dale 0227103 02/27/03 02/27/03 02/27/03 03/05/03
Analylical Method 8270M 8270M B8270M 8270M 8270M
Percent Solids 213 % 17.02 % 21.01 % 277 % 4579 %
Matrix Solid Solid Solid Sofid Solid
Sample Size 045 g 037 ¢a 0.26 g 05q 101 g
Weinht Basis DRY DRY DRY DRY DRY
Min Reporling Limit 2810 3410 4880 2530 834
Amount Units porkg Hg/kg _bgrkg g/kg Jg/kg
Naphthalene 2280000 2210000 2020000 788000 2860000 D
C1-Naphthalenes 3340000 3100000 2650000 841000 1400000
C2-Naphthalenes 3570000 3320000 2700000 873000 993000
C3-Naphthalenes 1720000 1620000 1300000 410000 402000
C4-Naphthalenes 454000 420000 350000 104000 91000
2-Melhyinaphthalene 1860000 1710000 1470000 427000 8063000
1-Melhyinaphthalene 1480000 1380000 1180000 413000 518000
2-Elhyinaphthalene 174000 158000 124000 34500 52100
1-Ethyinaphthalene %400 33100 26700 8410 8550
2,6/2,7-Dimethyinaphthalene 1080000 980000 803000 280000 300000
1,5-Dimethyinaphthalene 118000 110000 80800 29400 33500
Acenaphthylene 82700 81200 62400 27200 20800
Acenaphthene 1060000 980000 808000 284000 335000
Biphenvl 103000 88400 89200 23100 117000
Dibenzofuran 293000 267000 218000 76500 102000
Cadalene ND ND ND ND ND
Fluorene 952000 857000 713000 247000 303000
C1-Fluorenes 538000 487000 401000 122000 158000
C2-Fluorenes 321000 305000 248000 68500 83500
C3-Fluorenes 140000 118000 100000 28500 31700
2-Methyifluorene 112000 97100 75800 22200 28400
1-Melhyifluorene 148000 134000 107000 32200 40100
Anthracene 898000 860000 705000 274000 238000
Phenanthrene 2710000 2580000 2250000 930000 708000
C1-Phenanthrenes/Anthracenes 1840000 1720000 1420000 427000 536000
C2-Phenanthrenes/Anthracenes 878000 809000 674000 183000 234000
C3-Phenanthrenes/Anthracenes 2806000 251000 215000 59000 71500
C4-Phenanthrenes/Anthracenes 51000 47800 42100 13300 15200
3-Methyiphenanthrene 479000 436000 350000 104000 137000
2/4-Methyiphenanthrene 512000 480000 410000 122000 158000
2.Methylanthracene 212000 201000 162000 48600 82200
98-Methylphenanthrene 373000 340000 280000 85900 102000
1-Methylphenanthrene 253000 240000 206000 84800 74800
2,7-Dimethylphenanthrene 53100 49700 48700 14400 14800
1,7-Dimethyiphenanthrene 86000 59800 49400 14700 19100
Dibenzothiophene 314000 2908000 248000 84100 88500
C1-Dibenzothiophenes 308000 284000 228000 65300 96200
C2-Dibenzothiophenes 214000 188000 158000 40300 80400
C3-Dibenzothiophenes 087400 83600 668800 18600 24200
C4-Dibenzethiophenes 26100 21100 18800 6010 8370
4-Methyidibenzothiophene 102000 85100 77200 22700 31300
2/3-Mathyidibenzothiophene 105000 101000 81800 23900 33800
1-Methyldibenzothiophene 33200 30700 24700 7260 10200
Dehydroabietin{e) ND ND ND ND ND
Relene 20000 21800 13800 12300 16800
Fluoranthene 1380000 1350000 1210000 638000 181000
Pyrene 1710000 1700000 1620000 784000 231000
Benzo(b)lluarene 76500 72800 58100 22800 17800
C1-Fluoranthenes/Pyrenes 780000 768000 610000 228000 181000
C2-Fluoranthenes/Pyrenes 251000 234000 180000 81400 63600
C3-Fluoranthenes/Pyrenes 56800 52600 43300 15000 14800
Benzo{a)anthracene 476000 468000 388000 210000 61700
Chrysene 572000 550000 478000 244000 73100
C1-Chrysenes 229000 220000 184000 87000 53700
C2-Chrysenes 87700 80900 85100 24000 22500
C3-Chrysenes 27600 25000 17800 8760 7820
C4-Chrysenes ND ND ND ND ND
Benzo(b)lucranthene 289000 273000 233000 141000 18800
Benzo(j/k)uoranthene 358000 348000 202000 174000 27800
Benzo{a)fluoranthene 118000 113000 91300 53600 11100
Benzo(e)pyrene 315000 302000 250000 158000 18200
Benzo{a)pyrene 540000 521000 438000 268000 36600
Perylene 130000 124000 103000 83800 7710
Indeno(1,2,3-c,d)pyrene 350000 332000 271000 176000 14600
Dibenz(a,h)anihracene 51200 48400 40200 239800 4330
Benzo(a,h,ilperyiene 378000 381000 208000 188000 14600
Surrogate Recoveries (%)

Naphthalene-d8 178 & 156 & 155 & 153 & 127 &
Phenanthrene-d10 107 00 68 84 84
Chrysene-d12 17 23 104 84 90
Bb(H}Cholane 89 89 87 84 a7

J=Result < Sample RL.
ND= Not Detecled.

D= Values reporled using secondary difution factor.

&= Qulside of DQO.

ME= Matrix interference. Eslimaled Valus.

Not Surragate Corrected
Final results

Prepared by Andy Smith
3/27/2003

PAH.Samples from Al Balches.f.xis



£%Battelle

'« Puting Technology Ta Work

Lake Union Sediment
Project Name  investigation
Project Number N005443

Client Sample ID NLU-121-88-0010 NLU-121-58-2030 NELU-122-88-0010 NLU-122-88-2030 NLU-123-8S8-0010
Battelle Sampie ID uo151 uo1s52 U0153 uo154 U0155
Battelle Batch ID 02-667 02-688 02-668 02-668 02-667
Associaled Biank AB484PB AB48SPB AB48gPB AB489PB AB484PB
Field Dale 11713/02 1113/02 1113/02 11/13/02 11/13/02
Receipt Date 11/15/02 11/15/02 111802 11/15/02 /4802
Extraction Date 11722/02 11/22/02 11/22/02 11/22/02 11722/02
Acquired Date 12/17/02 12/19/02 12119/02 12/19/02 12/17/02
Analylical Method 8270M 68270M 8270M 8270M 8270M
Percent Solids 1.8 % 19.2 % 4348 % 20.53 % 14.8 %
Malrix Sediment Sediment Sediment Sediment Sediment
Sample Size 366 g 102 g 462 g 1.68 g 456 g
Weighl Basis ORY DRY DRY DRY DRY
Min Reparling Limit 34.2 87.50 27.10 376.00 343
Amount Units ig'kg Horkg Eg_/_l_(g Jolkg Ho/kg
Naphthalene 4820 25900 17200 2440000 D 6640
C1-Naphthalenes 2240 41400 85700 2330000 4480
C2-Naphthalenes 2730 144000 51500 1570000 11400
C3-Naphthalenes 2840 140000 18200 584000 15000
C4-Naphthalenes 4330 51300 742 170000 8100
2-Methyinaphthalene 1290 8600 52400 D 1730000 D 2010
1-Methyinaphthalene 958 32800 40600 D 882000 O 2430
2-Ethyinaphthalene 175 3680 3110 96800 271
1-Ethyinaphthalene 119 1820 604 16400 458
2,6/2,7-Dimethyinaphthalene 745 40100 15500 394000 D 2430
1,5-Dimethyinaphthalene 210 8400 1900 47100 1060
Acenaphthylene 4280 8060 6040 107000 2570
Acenaphthene 2840 46400 43800 D 808000 O 11600
Biphenyl 538 3740 861 68200 726
Dibenzofuran 545 10800 22200 384000 1230
Cadalene 52.1 417 186 856 47.2
Fluorene 3350 38000 41900 838000 O 12800
C1-Fluorenes 3270 43100 B460 241000 8760
G2-Fluorenes 4140 33500 5110 127000 8820
GC3-Fluorenes 2610 ME 17400 4000 66300 3180 ME
2-Methyifluorene 778 12100 1760 52500 2480
1-Methyifluorene 816 10200 1740 51600 2250
Anthracene 3370 82000 23700 528000 D 8550
Phenanthrene 4560 258000 D 81700 D 2150000 D 14000
C1-Phenanthrenes/Anthracenes 6780 106000 29300 838000 22200
G2-Phenanthrenes/Anthracenes 12600 81400 168200 338000 16600
C3-Phenanthrenes/Anthracenes 7270 20500 6550 99600 8520
C4-Phenanthrenes/Anthracenes 1830 6940 1620 20300 2700
3-Methyiphenanthrene 803 47000 7740 227000 5800
2/4-Methyiphenanthrene 825 45200 7530 227000 3740
2-Methylanthracene 2020 20900 4020 100000 3380
8-Methylphenanthrene 1840 38300 5060 153000 5250
1-Methyiphenanthrene 884 21700 3790 108000 3040
2,7-Dimethylphenanthrene 808 5830 1060 20800 1090
1,7-Dimethyiphenanthrene 861 6160 1360 27600 1080
Dibenzathiophene 1380 33000 7210 180000 6280
C1-Dibenzothiophenes 1890 30500 4780 137000 5560
C2-Dibenzothiophenes 3910 23600 4260 BO600 4550
GC3-Dibenzothiophenes 2770 11400 2780 43700 2410
C4-Dibenzothiophenes 857 3310 1180 12400 838
4-Methvidibenzothiophene 809 10500 1570 45100 2080
2/3-Methyldibenzothiophene 853 10800 1720 48800 1730
1-Methyidibenzothiophene 240 2950 483 13800 566
Dehydroabietin(e} ND ND ND ND ND
Retene 244 800 560 2810 1280
Fiuoranthene 24200 259000 D 52800 D 921000 D 55400 D
Pyrene 30700 321000 D 50000 D 861000 D 65500 D
Benzo{b)luorene 2810 12700 4450 87300 2540
G1-Fluoranthenes/Pyrenes 23500 106000 28200 528000 21500
G2-Fluoranthenes/FPyrenes 2970 27700 2640 132000 7030
C3-Fluoranthenes/Pyrenes 3130 8680 3670 37800 2350
Benzo(a)anthracene 15200 80400 21200 348000 17400
Chrysene 168600 107000 23800 348000 20400
C1-Chrysenes 10100 31500 11300 171000 7070
C2-Chrysenes 5360 11700 5700 66800 3300
C3-Chrysenes 2420 5360 2650 28000 1840
C4-Chrysenes 1010 2020 1150 6660 770
Benzo(b)fluaranthene 13600 73800 18200 176000 15800
Benzo(j/k)flucranthene 42100 74200 17100 228000 14100
Benzo(a)fluoranthene 4200 20300 4430 586800 4210
Benzo{e)pyrene 12000 73000 13800 145000 15100
Benzo{a)pyrene 20800 102000 D 22300 284000 24000
Perviene 5340 32200 8570 83100 8700
indeno(1,2,3-c,d)pyrene 13100 79100 14000 143000 18400
Dibenz{a,h)anthracene 2520 10200 2840 38300 2570
Benzo(g,h.i)perviens 12800 74000 11700 103000 16800

Surrogate Recoveries (%)

Naphthalene-d8 82 100 91 113 77
Phenanthrene-d10 83 o7 85 )l 77
Chrysene-d12 87 114 88 099 83
Bb{H}-Cholane 100 103 105 o7 108

J=Resuit < Sample RL.

ND= Not Delected.

D= Values reporied using secondary dilution factor,
&= Outside of DQO.

ME= Matrix Interference. Eslimated Value,

Not Surrogate Carrected Prepared by Andy Smith
Final results 3/27/2003 PAH.Samples from All Batches.f.xls



$:Bafielle

++ - Porting Technolagy To Wodk

Lake Union Sediment
Project Name  Investigation

Project Number N005443

Client Sampile 1D

NLU-124-85-0010

NLU-124-§8-2030

NLU-126-85-0010

NLU-128-S5-0010

NLU-126-$5-1020

Roofing Material

Batlefle Sample 1D uo156 uo1s7 Uo1s8 u4s17-D uooe?-D2
Battelle Balch ID 02-887 02-668 02-868 03-0100 03-0100
Associaled Blank AB484PB AB48oPB AB489PB B8B142PB BB142PB
Fleld Dale 11/13/02 1113/02 11/13/02 11/13/02 11/13/02
Recsipt Date 11/15/02 11/16/02 11/15/02 01/28/03 11/15/02
Extraction Date 11722/02 11/22/02 11/22/02 01/31/03 01/21/03
Acquired Dale 1217102 12/23/02 12119/02 03/02/03 02/18/03
Analylical Method 8270M B8270M 8270M 8270M 8270M
Percent Solids 1.3 % 2416 % 18.66 % 2492 % 30.91 %
Matrix Sediment Sadiment Sediment Sofid Solid
Sample Size 358 g 262 g 200 g 757¢g 0.48 q
Waeight Basis DRY DRY DRY DRY DRY
Min Reporling Limil 43.6 38.70 31.30 41,7 268
Amount Units g/Kg Larkg Halkg Vg/kg Hakg
Naphthalene 1800 7010 1900 428 4740
C1-Naphthatenes 1040 2790 1180 3180 3470
C2-Naphthalenes 1550 3840 2390 8280 7180
C3-Naphthalenes 1550 5130 2040 5740 5560
C4-Naphthalenes 13680 5710 3130 1480 3250
2-Methyinaphthalene 611 1650 578 194 1360
1-Methyinaphthalene 417 1080 574 2080 2080
2-Ethyinaphthalene 68.3 150 81 160 206 J
1-Ethvinaphihalene 207 J 1M 787 147 162 J
2,8/2,7-Dimelhyinaphthalene 592 1040 838 2230 2120
1,5-Dimethyinaphthalene 8.5 203 191 492 432
Acenaphthviene 1180 1740 1410 894 1100
Acenaphthene 2130 5800 2540 8720 4080
Biphenvi 2712 599 300 827 517
Dibenzofuran 504 1050 526 1680 1480
Cadalene 48.7 113 45,9 ND ND
Fluorene 2080 8340 2800 8040 5770
C1-Fluorenes 1260 4270 2110 3970 2800
C2-Fluorenes 1200 4430 2460 1480 2460
C3-Fluorenes 1120 ME 3600 2270 723 ME 1720 ME
2-Methvifiucrene 394 954 497 775 608
1-Methyifluorene 305 1110 583 772 758
Anthracene 2840 4740 3180 5980 4870
Phenanthrene 5040 12800 6260 37200 17000
C1-Phenanthranes/Anthracenes 4330 10800 7020 1700 10400
C2-Phenanttirenes/Anthracenes 4110 10000 8150 3440 8500
C3-Phenanthrenes/Anthracenes 1860 6080 4080 1120 ME 3270
C4-Phenanthrenes/Anthracenes 760 3020 1360 45800 1180
3-Methyiphenanthrene 821 2570 1470 3260 2480
2/4-Melhviphenanihrene 789 1910 1180 420 2410
2-Methylanthracene 1020 1830 1310 7 1330
8-Methyiphenanthrene 988 2780 1820 2229 2510
1-Methyiphenanthrene 596 1480 1050 1820 1880
2,7-Dimethyiphenanihrene 306 744 484 238 808
1,7-Dimethyiphenanihrene 348 863 588 376 817
Dibenzothiophene 914 2110 1180 2590 2060
C1-Dibenzothiophenes 867 2880 2150 1560 2510
C2-Dibenzothiophenes 1070 3420 3000 863 2880
C3-Dibenzothiophenes 799 2750 2340 410 1840
C4-Dibenzothiophenes 37 1320 1060 ND 848
4-Methyidibenzothiophene 290 1070 818 484 853
2/3-Methyidibenzothiophene 302 1100 708 538 836
1-Methyldibenzothiophene 91.4 324 270 184 334
Dehydroabistin(e) ND ND ND 11900 ND
Retene 183 64 142 24500 D a78
Flucranthene 15200 42400 20800 17100 25600
Pyrene 168100 40200 24000 13300 27000
Benzo(b)fluorene 1470 2630 1600 459 1510
C1-Fluoranthenes/Pyrenes 0290 18400 12600 4430 11300
C2-Fluoranthenes/Pyrenes aro 8430 4990 521 ME 3820
C3-Fluoranthenes/Pyrenes 1560 3070 2230 118 1340
Benzo(a)anthracene 7170 13000 10000 1020 8790
Chrysene 6880 13800 12000 1170 10500
C1-Chrysenes 3840 6080 5310 249 3940
C2-Chrysenes 1980 3380 2770 ND 1780
C3-Chrysenes 1040 2180 1480 ND 697
CA-Chrysenes 826 923 489 ND ND
Benzo{b)luoranihene 8160 10300 8870 202 7170
Benzo{j/K)fucranthene 6890 0710 8990 203 8450
Benzo{a)fluoranthene 1630 2300 2080 32214 2150
Benzo(e)pyrene 6600 9260 8430 180 7010
Benzo(a)pyrene 8010 13300 12500 227 10400
Perylene 2740 3620 3180 48.8 2850
indeno(1,2,3-c,d)pyrene 56880 8450 8140 54 7080
Dibenz(a,h}anthracene 1060 1490 1310 ND 1030
Benzo(g,h.i)perviene 5980 9100 7720 61.8 8020
Surrogale Recoveries {%)
Naphthalene-d8 70 20 72 84 228 &
Phenanthrene-d10 72 89 72 83 k]
Chrysene-d12 72 28 82 66 109
&b(H)»Chalane 99 118 o7 03 02
J=Result < Sample RL.
ND= Not Detected.
D= Values reported using secondary dilution factor.
&= Outside of DQO.
ME= Matrix interference. Estimated Value.

Not Surrogate Correcled Prepared by Andy Smith

Flnat results

3/27/2003

PAH,Samples from Al Batches.f.xIs
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Lake Union Sediment

Project Name  Investigation
Project Number N005443

Client Sample 1D NLU-127-88-0010 NLU-128-8S-0010 NLU-120-85-0010 NLU-128-85-2030 NLU-130-8S-0010
Ballelle Sample ID uo159 uo1eo Uo135-0 U0137-D uote1
Ballelle Batch ID 02-667 02-687 03-0023 03-0023 02-666
Associated Blank AB484PB ABA484PB AB851PB ABE851PB AB489PB
Field Date 1112/02 11/13/02 11/11/02 1111/02 1112/02
Receipt Date 11/15/02 11/15/02 11/15/02 11/15/02 1NMY02
Extraclion Date 11722/02 11/22/02 01/08/03 01/0/03 11722/02
Acquired Date 12/17/02 12117/02 02/25/03 02/28/03 12/19/02
Analylical Method 8270M B270M 8270M 8270M 8270M
Percent Salids 75 % 81.3 % 202 % 24.34 % 81.73 %
Matrix Sediment Sediment Sediment Sediment Sediment
Sample Size 2382 g 2745 g 845 g 172 ¢q 648 g
Weight Basis DRY DRY DRY DRY DRY
Min Reporling Limit 8.84 5.60 85.2 81.8 38.70
Amount Unils ig/kg 4g/kg Hg/kg Hg/kg pgrkg
Naphthalene 1140 40 428 414 58800 D
C1-Naphthalenes 455 20.8 213 335 13800
C2-Naphthalenes 1140 334 566 572 16800
C3-Naphthalenes 1800 452 419 518 23400
C4-Naphthalenes 1530 58.5 513 578 13000
2-Methyinaphthelene 271 18 130 213 8170
1-Methyinaphthalene 179 108 78.9 118 5660
2-Ethyinaphthalene 55 2054 13.80 4 16.6 J 932
1-Ethvinaphthalene 13.6 0.474 J 4.25 J 5490 J 805
2,6/2,7-Dimelhyinaphthalene A7 8.27 262 229 3350
1,5-Dimethylinaphthalene 472 1.37 J 17.3 J 16.6 J 1380
Acenaphthylene 208 51.6 2718 232 216800
Acenaphthene 813 48.4 310 g1 66800 D
Biphenvi 130 9.47 102 113 8620
Dibenzofuran 422 20 364 207 5600
Cadalene 45.1 2444 560 438 754
Fluorene 807 318 510 615 28200
C1-Fluorenes 548 204 283 310 19200
C2-Fluorenes 876 52.7 628 899 14800
C3-Fluorenes 891 ME 83.1 ME 856 ME 1060 ME 8380
2-Methyifluorene 143 411 ] 452 J 556 J 3200
1-Methyifluorene 170 567 J 703 85.7 4380
Anthracene 1310 130 1180 1260 58200 D
Phenanthrene 4980 31 5790 5830 47800 D
C1-Phenanthrenes/Anthracenes 2870 208 2510 2530 58300
C2-Phenanthrenes/Anthracenes 2530 235 3000 2840 52000
C3-Phenanthrenes/Anthracenes 1550 183 2300 ME 2540 ME 25000
C4-Phenanthrenes/Anthracenes 785 118 5060 3570 10700
3-Methylphenanthrene 822 411 Egk) 831 12200
2/4-Methylphenanthrene 719 523 721 710 6800
2-Methvlanthracene 309 333 211 213 11800
8-Methyviphenanihrene 676 48.4 532 508 14800
‘1-Methviphenanthrene 439 3186 358 302 12700
2,7-Dimethviphenanthrene 137 24.1 272 308 2620
1,7-Dimethviphenanthrene 278 205 268 300 7880
Dibenzolhiophene 494 20.2 308 3Tt 31700
C1-Dibenzothiophenes 700 4 366 447 14800
C2-Dibenzothiophenes 1100 86.4 801 1070 11700
C-Dibenzothiophenes 1030 80.4 1240 1740 6210
C4-Dibenzothiophenes 564 66.6 867 1240 19880
4-Methyldibenzothiophene 280 1.2 141 178 5140
2/3-Methyldibenzothiophene 249 128 136 166 5000
1-Methyldibenzothiophene 84.7 361 Y 40.8 J 614 1410
Dehydroabietin(e) ND ND 7520 2540 ND
Retene 255 50.5 23800 13800 4240
Fluoranthene 6480 010 11700 11800 450000 D
Pyrene 8920 844 10100 10200 523000 D
Benzo(b)tuorene 413 453 7 818 13700
C1-Fluoranthenes/Pyrenes 3330 370 4770 4820 118000
C2-Fluoranthenes/Pyrenes 1520 177 ME 2130 ME 2470 ME 32400
C3-Fluoranthenes/Pyrenes 750 135 1210 1340 12100
Benzo{a)anthracene 2550 430 4110 4270 126000 D
Chrysene 3180 500 5680 8120 126000 D
C1-Chrysenes 1370 251 2520 4180 40000
C2-Chrysenes 824 179 1340 1000 18000
C3-Chrysenes 837 121 1200 1870 7880
C4-Chrysenes 234 108 870 869 3240
Benzo(b)fluoranthene 2750 418 3700 4910 108000 D
Benzo(i/k)fluoranthene 2380 378 3860 4920 114000 D
Benzo(a)fluoranihene 540 84.4 857 828 38400
Banzo(e)pyrene 2400 322 2810 3660 126000 D
Benzo(a)pyrene 3420 433 3440 4640 203000 D
Perylene 018 127 911 1300 43100 D
Indeno(1,2,3-c.d)pyrene 2420 287 2820 3800 151000 D
Dibenz(a,hjanthracene 386 65.8 582 774 8470
Benzo(g,h,liperylene 2470 278 2630 3840 187000 D
Surregale Recoveries (%)

Naphthalene-d8 91 88 118 133 & 72
Phenanthrene-d10 88 80 83 85 81
Chrysene-d12 84 81 o8 108 82
5b(H)-Cholane 108 114 82 o7 03

J=Result < Sample RL.
ND= Not Detected.

D= Values reporied using secondary ditution factor,

&= Outside of DQO.

ME= Malrix Interference. Estimaled Value.

Nol Surrogate Corrected
Final resufts

Prepared by Andy Smith
3/27/2003

PAH.Samples from All Batches.f.xis
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+«« Puting Techalagy To Work
Lake Union Sediment
Project Name  Investigation
Project Number N005443

Client Sample 1D NLU-131-85-0010 NLU-133-$8-0010 NLU-133-88-1020 NLU-138-S8-0010
Battelle Sample ID U4518-02 uo162 uo183 uo172
Battelle Batch (D 03-0100 02-686 02-867 02-867
Associaled Blank BB142PB AB488PB AB484PB ABAB4PB
Figld Date 11114/02 11/14/02 11/14/02 1114/G2
Receipt Date 01/20/03 11/15/02 11/15/02 11/15/2
Exiraction Dale a1/3103 11/22/02 14/22/02 17222
Acquired Date 03/02/03 12/16/02 12/18/02 12/19/02
Analylical Melhod 8270M 8270M 8270M 8270M
Percent Solids 36.45 % 88.08 % 88 % 126 %
Matrix Solid Sediment Sediment Sediment
Sample Size 4086 g 8.80 g 2869 q 418 q
Weight Basis DRY DRY DRY DRY
Min Reporting Limit 1850 7.02 5.45 249
Amount Units ugfkg g/kg pg/kg tgrkg
Naphthalene 243000 5060 4510 2850
C1-Naphthalenes 54300 1550 1410 732
C2-Naphthatenes 44500 1480 1370 840
C3-Naphthatenes 14200 1110 1040 803
C4-Naphihalenes 3630 688 670 1040
2-Methyinaphthalene 13600 721 715 468
1-Methylnaphthalene 40500 828 697 260
2-Ethyinaphthalene 1760 55.9 328 40.5
1-Ethyinaphthalene 1480 J 278 227 218 J
2,6/2,7-Dimethyinaphthatene 10800 435 402 403
1,5-Dimethyinaphthalene 2240 87.7 57.6 446
Acenaphthviene 166000 3780 3380 1060
Acenaphthene 780000 6180 5040 7%
Biphenvl 87000 1080 843 403
Dibenzofuran 34100 461 414 235
Cadalene ND 622 J 45) 28
Fluorene 327000 2800 2310 750
C1-Fluorenes 31400 912 815 694
C2-Fluorenes 7200 748 77t 772
C3-Fluorenes ND 517 ME 487 ME 6842 ME
2-Methyifluorene 5400 123 120 158
1-Methyifiuorene 6560 186 185 1688
Anthracene 791000 5560 5640 1870
Phenanthrene 8850000 D 17700 D 17300 D 3720
C1-Phenanthrenes/Anthracenes 288000 4910 5460 2000
C2-Phenanthrenes/Anthracenes 38400 3280 a0 2450
C3-Phenanthrenes/Anthracenes 7540 1620 1440 1580
CA-Phenanttrenes/Anthracenes 1890 547 479 - 632
3-Methyiphenanthrene 78500 1080 1180 3%
2/4-Methyiphenanihrene 84100 106¢ 1260 350
2-Melhylanthracene 23300 605 706 422
9-Methylphenanthrene 56800 1400 1480 560
1-Methylphenanthrene 42000 688 787 217
2,7-Dimethyiphenanthrene 4570 208 215 203
1,7-Dimethylphenanthrene 2630 273 262 162
Dibenzothiophene 476000 3070 2750 687
C1-Dibenzothiophenes 49400 938 1040 689
C2-Dibenzothiophenes 11200 855 886 842
C3-Dibenzothiophenes 3500 ME 6802 581 712
C4-Dibenzothiophenes ND 218 124 326
4-Methvidibenzothiophene 15800 Hs 358 287
2/3-Melhyidibenzothiophene 19100 350 w7 227
1-Methyldibenzothiophene 5180 89.1 108 819
Dehvydroabietin(e) ND ND ND ND
Refene 25850 85,3 914 911
Fluoranthene 5280000 D 49700 D 51400 D 18400
Pyrene 6540000 D 84400 D 67100 D 24000
Benzo(b)flucrene 56400 831 875 769
C1i-Fluoranthenes/Pyrenes 436000 10800 10400 8730
C2-Fluoranthanes/Pyrenes 28800 ME 2310 ME 3610 2400
C3-Fiuoranthanes/Pyrenes 4750 1320 1020 852
Benzo(a)anthracene 715000 13700 D 13600 6750
Chrysene 895000 18800 D 17000 D 10500
C1-Chrysenes 77000 4830 4150 2810
C2-Chrysenes ND 1790 1550 1300
C3-Chrysenes ND 606 578 764
C4-Chrysenes ND 384 458 531
Benzo(b}luoranihene 696000 14500 D 168700 D 10000
Benzo(i/k)fluoranthene 731000 16700 D 15300 D 8660
Benzo(alfluoranthene 218000 4080 4300 2470
Benzo(ejpyrene 748000 17800 D 17700 D 10100
Benzo({a)pyrene 1210000 28800 D 25600 D 14800
Perytene 326000 8520 8800 D 4410
Indeno(1,2,3-¢c,d)pyrene 802000 24800 D 27200 D 10000
Dibenz(a,h)anlhracene 85000 858 2060 1420
Benzo{g,h,iiperylene 1000000 26000 D 28400 D 10500

Surrogate Recoveries (%)
Naphthalene-d8 223 &

84 89 83
Phenanthrene-d10 53 84 88 82
Chrysene-d12 81 99 88 s
5b{H)-Chotane 79 85 &1 118
J=Resull < Sample RL.
ND= Not Detected.
D= Values reported using secondary dilution factor.
&= Qutside of DQO.
ME= Matrix Interferance. Estimated Value.

Not Surrogate Corrected Prepared by Andy Smith

Final resuits 3/27/2003 PAH.Samples from All Batches.f.xls



£Battelle

<« Putting Technclagy To Work

Lake Union Sediment
Project Name  Investigation

Project Number N005443

Ciient Sample ID

MW-5 Product (T190} DW-5-1202 GWP Tank (T192) 8§5-1-1202
Battelle Sample ID uars4-03 U4514-03 Uars2-D2 U4515.02
Battelle Batch ID 03-0100 03-0100 03-0100 03-0100
Associated Blank BB146PB BB146PB BB146PB BB146PB
Fleld Dale 01/14/03 12/06/02 01/14/03 12/06/02
Receipt Date 01/15/03 01/26/03 01/45/03 01/26/03
Extraction Date 01/31/03 04/31/03 01/31/03 01731/03
Acquired Date 03/03/03 03/03/03 02/18/03 03/02/03
Analytical Method B8270M 8270M B270M 8270M
Percent Solids N N N N
Matrix Qily Material Otty Material Qily Material Qily Material
Sample Size 508.80 mg 517.80 mg 427.20 mg 447.20 mg
Weight Basis QIL oL OlL oL
Min Reporling Limit 249 244 268 282
Amount Units mg/kg mg/kg mg/kg makg
Naphthalene 83500 117000 178000 D 50200 D
GC1-Naphthalenes 39900 63000 22800 34600
G2-Naphthalenes 21400 26500 8880 17600
GC3-Naphthalenes 7510 8880 2630 6380
C4-Naphthalenes 1840 2170 571 1310
2-Methyinaphihalene 24600 34000 14300 21300
1-Methvinaphthalene 15200 18000 8430 13300
2-Elhyinaphthalene 1170 1280 200 384
1-Ethyinaphthalene 260 280 67.8 133
2,6/2,7-Dimethylnaphthalene 5950 7700 2490 5000
1,5-Dimethyinaphthalene 788 807 206 825
Acenaphthylene 2130 6720 15000 8850
Acanaphthene 9580 8420 656 845
Biphenvt 4850 5800 3670 2570
Dibenzofuran 3760 5390 608 600
Cadalene ND ND ND ND
Fluorene 8110 10800 5280 5220
C1-Fiuorenes 2870 2880 2070 3500
C2-Fluorenes 1320 1260 1040 1800
C3-Fluorenes 534 397 372 500
2-Metlhyifluorene 487 849 32 563
1-Methyifiuorene 73¢ 735 434 800
Anthracene 6870 7770 6160 4640
Phenanthrene 26800 20700 23100 15500
C1-Phenanthrenes/Anthracenes 10800 10400 10000 13000
C2-Phenanthrenes/Anthracenes 4700 4230 4370 5600
C3-Phenanlhrenes/Anthracenes 1240 892 1100 1500
C4-Phenanthrenes/Anihracenes 206 184 J 214 274
3-Melhylphenanthrens 2610 2530 2350 3080
2/4-Methylphenanthrene 3120 3000 2820 3570
2-Methvianihracene 1080 1110 1280 1540
8-Methviphenanthrene 2140 2000 2110 2840
1-Methylphenanthrene 1810 1720 1430 1800
2,7-Dimethylphenanthrene 613 632 268 318
1,7-Dimethyiphenanthrene 362 373 327 386
Dibenzothiophene 2330 1880 3340 1660
C1-Dibenzothiophenes 1720 1330 1960 2220
C2-Dibenzothiophenes 1060 712 1300 1410
C3-Dibenzothiophenes 455 281 488 546
C4-Dibenzothiophenes 137 J 748 J 116 123
4-Methyldibenzothiophene 580 466 61¢ 850
2/3-Methyidibenzothiophene 571 456 697 748
1-Methyidibenzothiophene 213 145 J 234 256
Dehydroabietin{e} ND ND ND ND
Retene 259 178 J ND ND
Fiuoranthene 8840 9860 12700 3840
Pyrene 10600 10700 17100 7780
Benzo(b)luorens 421 516 888 538
C1-Fluoranthenes/Pyrenes 4870 4540 8620 7840
C2-Fluoranthenes/Pyrenes 1430 1110 2520 2580
C3-Fluoranihenes/Pyrenes 07 216 4 584 588
Benzo{a)enthracene 2660 3040 8520 2780
Chrysene 3410 3330 8620 210
C1-Chrysenes 1510 1180 2080 2840
C2-Chrysenes 500 327 1130 1050
C3-Chrysenes ND ND 330 307
C4-Chrysenes ND ND ND ND
Benzo(bYluoranthene 1170 1070 3340 778
Benzo(j/k)luoranthene 1600 1780 4080 1450
Benzo(a)fluoranthene 338 342 1680 884
Benzo(e)pyrene 1200 1140 3700 1220
Benzo(a)pyrene 2270 2320 6460 2290
Perviene 344 337 1530 felok)
Indeno(1,2,3-c,d)pvrens 705 510 4430 544
Dibenz{a,hjanthracene 138 J 1124 850 201
Benzo(g,h,i)perylene 812 823 4800 714
Surrogate Recoveries (%)
Naphthalene-d8 7021 & 7045 & 814 & 808 &
Phenanthrene-d10 235 & 183 & 108 128 &
Chrysene-d12 824 & 1054 & 185 & 164 &
5b(H)-Cholane B0 75 75 79

J=Result < Sampte RL.
ND= Nol Delecied.

D= Values reporied using secondary ditution factor.

&= Outside of DQO.

ME= Matrix Interference, Estimated Value,

Nat Surrogate Corrected
Final results

Prepared by Andy Smith
3/27/2003

PAH.Samples from All Batches.f.xis



$:Baltelie

+ -« Putting Technology To Werk
Lake Union Sediment
Project Name  Investigation
Proiect Number N005443

Client Sample D NLU-W2 NLU-wW3 NLU-W4 NLU-VVS
Batlelle Sample ID uo16s uo168 uo167 uo1es
Battelle Balch iD 02-667 02-667 02-887 02-887
Associaled Blank AB484PB AB484PB AB484PB AB484PB
Field Date 1111/02 1/112/02 11M13/02 11/14/02
Receip! Date 11118/02 11/15/02 11115/02 11/15/02
Extraction Dale 11/22/02 11/22/02 11/22/02 11/22/02
Acquired Date 12/18/02 12/18/02 12/18/02 12/18/02
Analylical Method 8270M 8270M 8270M B8270M
Percent Solids NA NA NA NA
Matrix Wipe Wipe Wipe Wipe
Sample Size 10 q 10g 104 104
Weight Basis NA NA NA NA
Min Reporting Limit 25 25 25 2.5
Amount Units Jglkg yg/kg po/kg Eg_lkg
Naphthatene 5.18 54 5.22 557
C1-Naphthalenes 2.98 2.72 3.62 3.17
G2-Naphihalenes 6.96 7.61 6.24 149
C3-Naphthatenes 10.1 127 91 247
C4-Naphihalenes ND 1.2 ND 14.0
2-Methyinaphthalene 143 J 1.58 J 218 J 1.76 J
4-Methyinaphthalene 08 0.808 J 1154 1J
2-Ethvinaphthalene ND ND ND 0.632 J
1-Ethvinaphthalene ND ND ND 0.254 J
2,8/2,7-Dimethyinaphthatene 0,708 J 0.874 J 1.01J 241
1,5-Dimethyinaphthalene ND ND ND 0.772J
Acenaphthylene 314 154 J 1490 J ND
Acenaphthens 144 J 1.65J 1214 ND
Biphenyl 243 ) 2.8 23J 3.47
Dibenzofuran 246 ) 2.60 235 4.32
Cadalene ND ND ND ND
Fluorene 173 J 179 J 1.58 J 321
C1-Flucrenes 4.22 3.65 6.17 A
C2-Fluorenes 10 ND ND ND
C3-Fluorenes ND ND ND ND
2-Meihviftuorene 135 J 0.78 J 1.11J ND
1-Melhyifiuorene 0.398 J 0.46 J 0278 J 0792 )
Anthracene ND ND ND ND
Phenanthrene 4.25 3.74 3.44 8.8
C1-Phenanihrenes/Anthracenes 185 J ND 223 J ND
C2-Phenanthrenes/Anthracenes ND ND ND ND
C3-Phenanthrenes/Anihracenes ND ND ND ND
C4-Phenanthrenes/Anthracenes ND ND ND ND
3-Methylphenanthrene 038 J ND 0.32 4 ND
2/4-Methyiphenanihrene 0351 4 ND 0332 J ND
2-Methvlanthracene ND ND ND ND
8-Methylphenanthrene 0.461 J ND 0614 J ND
1-Methviphenanthrene 0.288 J ND 0324 J ND
2,7-Dimethylphenanthrene ND ND ND ND
1,7-Dimethylphenanthrene ND ND ND ND
Dibenzothiophene 048 J 0.366 J 0411 d ND
C1-Dibenzothiophenes ND ND ND ND
C2-Dibenzothiophenes 4,88 ND ND ND
C3-Dibenzothiophenes ND ND ND ND
C4-Dibenzothiophenes ND - ND ND ND
4-Methyidibenzothiophene 034 4 ND ND ND
2/3-Methyldibenzothiophene ND ND ND ND
1-Methvidibenzothiophene ND ND ND ND
Dehvydroabietin(e) ND ND ND ND
Retene 0712 J 0.666 J 0.802 J 1.04 J
Fluoranthene 2.84 08 J 0.562 J 1.08 J
Pyrene 24 J 0.802 J 0,662 J 114 J
Benzo(b)luorene ND ND ND ND
C1-Fluoranthenes/Pyrenes 6.88 ND ND ND
G2-Fluoranthenes/Pyrenes ND ND ND ND
C3-Fluoranthenes/Pyrenes ND ND ND ND
Benzo(a)anthracene 0.78 J ND ND ND
Chrysene 2.8 ND ND ND
C1-Chrysenes ND ND ND ND
C2-Chrysenes ND ND ND ND
C3-Chrysenes ND ND ND ND
C4-Chrysenes ND ND ND ND
Benzo(b)fiuoranthene 168 J ND ND ND
Benzo(j/k)lluoranthene 1y ND ND ND
Benzo(a)fluoranthene 0472 J ND ND ND
Benzo(e)pyrene 1.63 J ND ND ND
Benzo(a)pyrene 1.05 4 ND ND ND
Perylene ND ND ND ND
Indeno(1,2,3-c,d)pyrene 1.04 J 0.426 J ND ND
Dibenz(a,h)anthracene ND ND ND ND
Benzo(g.h,i)perviens 1414 0816 J ND ND
Suirogate Recoveries (%)

Naphthalene-d8 87 20 20 92
Phenanihrene-d10 88 88 88 80
Chrysene-d12 88 23 9 5
5b{H)}-Chotane 81 81 n 80

J=Resuit < Sampie RL.

ND= Not Detected.

D= Values reported using secandary dilution factor.
&= Outside of DQO.

ME= Malrix Interference. Eslimated Vaiue.

Not Surrogate Corrected Prepared by Andy Smith
Final results 3/27/2003

PAH.Samples from All Batches.f.xls



{*Baftelle
"+« Putting Technolagy To Work
Lake Union Sediment
Project Name  Investigation
Project Number NO05443

Client Sample [D

Baltelle Sample (D
Baltelle Batch iD
Associated Blank
Field Date

Receipt Date
Extraction Dale
Acquired Dale
Analylical Method
Percent Solids
Matrix

Sample Size
Weight Basis

Min Reporting Limi(
Amount Units

Naphthalene
C1-Naphthalenas
GC2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
2-Melhyinaphthalene
1-Methvinaphthalene
2-Ethyvinaphthalens
1-Ethyinaphthalens
2,6/2,7-Dimethyinaphthalene
1,5-Dimethyinaphthalene
Acsnaphthylene
Acenaphthene
Biphenyl
Dibenzofuran

alene
Fluorene
C1-Fluorenes
C2-Fluorenes
C3-Fluorenes
2-Methyifluorene
1-Methvifluorerie
Anthracene
Phenanthrene
C1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Phenanihrenes/Anthracenes
C4-Phenanihrenes/Anthracenes
3-Methylphenanthrene
2/4-Methylphenanthrene
2-Methvianthracens
8-Methviphenanthrene
1-Methyiphenanthrene
2,7-Dimethylphenanthrene
1,7-Dimethyiphenanthrene
Dibenzothiophens
C1-Dibenzoihiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
C4-Dibenzothiophenes
4-Methyldibenzothiophene
2/3-Methvidibenzothiophene
1-Methvidibenzolhiophene
Dshvdroabietin{e)
Relene
Fluoranthene

ane
Benzo{b)fluorene
C1-Fluoranthenes/Pyrenes
C2-Fluoranthenes/Pyrenes
C3-Fluoranthenes/Pyrenes
Benzo(a)anthracene
Chrysene
C1-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(j/k)uoranthene
Benzo(a)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene

ene

Indeno(1,2,3-c,d)pyrens
Dibenz(a,h)anthracene
Benzo{g.h.i)perviene

Surrogate Recoveries (%)
Naphthalene-d8
Phenanthrene-d10
Chrysene-d12
Bb(H}-Chotane

J=Result < Sample RL.
ND= Not Detected.

D= Values reported using secondary dilution faclor,

&= Qutside of DQO.
ME= Matrix Interference, Estimated Value,

Not Surrogale Corrected
Final resulis

Prepared by Andy Smith
3/27/2003

PAH.Samples from All Batches.f.xls



SUB-ATTACHMENT 2D-3.2
ARI Data Packages















ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
Semivolatiles by GC/MS Sample ID: MB-040303
Page 2 of 2 METHOD BLANK
Lab Sample ID: MB-040303 QC Report No: FJ19-The Retec Group
LIMS ID: 03-3957 Project: GWPSS
Matrix: Solid GJRW1-04403-963

Date Analyzed: 04/04/03 20:08

CAS Number Analyte ug/kg
86-30-6 N-Nitrosodiphenylamine 40,000 U
101-55-3 4 -Bromophenyl-phenylether 40,000 U
118-74-1 Hexachlorobenzene 40,000 U
87-86-5 Pentachlorophenol 200,000 U
85-01-8 Phenanthrene 40,000 U
86-74-8 Carbazole 40,000 U
120-12-7 Anthracene 40,000 U
84-74-2 Di-n-Butylphthalate 40,000 U
206-44-0 Fluoranthene 40,000 U
129-00-0 Pyrene 40,000 U
85-68-7 Butylbenzylphthalate 40,000 U
91-94-1 3,3'-Dichlorobenzidine 200,000 U
56-55-3 Benzo (a)anthracene 40,000 U
117-81-7 bis (2-Ethylhexyl)phthalate 40,000 U
218-01-9 Chrysene 40,000 U
117-84-0 Di-n-Octyl phthalate 40,000 U
205-99-2 Benzo (b) fluoranthene 40,000 U
207-08-9 Benzo (k) fluoranthene 40,000 U
50-32-8 Benzo (a)pyrene 40,000 U
193-39-5 Indeno(1l,2,3-cd)pyrene 40,000 U
53-70-3 Dibenz (a,h) anthracene 40,000 U

18)

191-24-2 Benzo(g,h, i)perylene 40,000

Semivolatile Surrogate Recovery

d5-Nitrobenzene 85.7% 2-Fluorobiphenyl 92.8%
d1l4-p-Terphenyl 92.6% d4-1,2-Dichlorobenzene 88.2%
d5-Phenol 88.9% 2-Fluorophenol 89.5%
2,4,6-Tribromophenol 86.5% d4-2-Chlorophenol 84.8%

FORM I






ANALYTICAL @
RESOURCES

INCORPORATED

ug/kg-as-rec

ORGANICS ANALYSIS DATA SHEET
Semivolatiles by GC/MS Sample ID: SS-4-0403
Page 2 of 2 SAMPLE
Lab Sample ID: FJ19A QC Report No: FJ19-The Retec Group
LIMS ID: 03-3857 Project: GWPSS
Matrix: Solid GJRW1-04403-963
Date Analyzed: 04/09/03 11:28
CAS Number Analyte
86-30-6 N-Nitrosodiphenylamine 19,000 U
101-55-3 4-Bromophenyl-phenylether 19,000 U
118-74-1 Hexachlorobenzene 19,000 U
87-86-5 Pentachlorophenol 95,000 U
85-01-8 Phenanthrene 3,000,000 E
86-74-8 Carbazole 290,000
120-12-7 Anthracene 600,000
84-74-2 Di-n-Butylphthalate 19,000 U
206-44-0 Fluoranthene 2,000,000 E
129-00-0 Pyrene 3,900,000 E
85-68-7 Butylbenzylphthalate 19,000 U
91-94-1 3,3'-Dichlorobenzidine 95,000 U
56-55-3 Benzo (a)anthracene 2,400,000 E
117-81-7 bis (2-Ethylhexyl)phthalate 19,000 U
218-01-9 Chrysene 2,800,000 E
117-84-0 Di-n-Octyl phthalate 19,000 U
205-99-2 Benzo (b) fluoranthene 780,000
207-08-9 Benzo (k) fluoranthene 950,000
50-32-8 Benzo (a)pyrene 980,000
193-39-5 Indeno(l,2,3-cd)pyrene 380,000
53-70-3 Dibenz (a,h) anthracene 250,000
191-24-2 Benzo(g,h,i)perylene 510,000
Semivolatile Surrogate Recovery
d5-Nitrobenzene 77.9% 2-Fluorobiphenyl 90.
dl4-p-Terphenyl 91.2% d4-1,2-Dichlorobenzene 84.
d5-Phenol 94 .6% 2-Fluorophenol 89.
2,4,6-Tribromophenol 85.1% d4-2-Chlorophenol 87.

FORM I






ORGANICS ANALYSIS DATA SHEET

Semivolatiles by GC/MS
Page 2 of 2

Lab Sample ID: FJ19A
LIMS ID: 03-3957
Matrix: Solid

Date Analyzed: 04/05/0

QC Report No:
Project:

3 01:45

Sample ID: SS-4-0403

SAMPLE

FJ19-The Retec Group

GWPSS
GJRW1-04403-963

ANALYTICAL @
RESOURCES

INCORPORATED

ug/kg-as-rec

CAS Number Analyte
86-30-6 N-Nitrosodiphenylamine 48,000 U
101-55-3 4-Bromophenyl-phenylether 48,000 U
118-74-1 Hexachlorobenzene 48,000 U
87-86-5 Pentachlorophenol 240,000 U
85-01-8 Phenanthrene 3,800,000
86-74-8 Carbazole 280,000
120-12-7 Anthracene 600,000
84-74-2 Di-n-Butylphthalate 48,000 U
206-44-0 Fluoranthene 2,200,000
129-00-0 Pyrene 4,700,000 E
85-68-7 Butylbenzylphthalate 48,000 U
91-94-1 3,3'-Dichlorobenzidine 240,000 U
56-55-3 Benzo (a) anthracene 2,400,000
117-81-7 bis (2-Ethylhexyl)phthalate 48,000 U
218-01-9 Chrysene 3,500,000
117-84-0 Di-n-Octyl phthalate 48,000 U
205-99-2 Benzo (b) fluoranthene 730,000
207-08-9 Benzo (k) fluoranthene 1,100,000
50-32-8 Benzo (a) pyrene 980,000
193-39-5 Indeno(1,2,3-cd)pyrene 360,000
53-70-3 Dibenz (a,h)anthracene 240,000
191-24-2 Benzo(g,h,i)perylene 480,000
Semivolatile Surrogate Recovery
ds-Nitrobenzene 79.0% 2-Fluorobiphenyl 85.
d14-p-Terphenyl 90.2% d4-1,2-Dichlorobenzene 86.
d5-Phenol 83.2% 2-Fluorophenol 84 .
2,4,6-Tribromophenol 68.0% d4-2-Chlorophenol 82.

FORM I
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ORGANICS ANALYSIS DATA SHEET

Semivolatiles by GC/MS
Page 2 of 2

Lab Sample ID: FJ19A
LIMS ID: 03-3957
Matrix: Solid

QC Report No:
Project:

Sample ID: SS-4-0403
DILUTION

FJ19-The Retec Group

GWPSS
GJRW1-04403-963

ANALYTICAL @
RESOURCES

INCORPORATED

ug/kg-as-rec

Date Analyzed: 04/07/03 12:16
CAS Number Analyte
86-30-6 N-Nitrosodiphenylamine 95,000 U
101-55-3 4-Bromophenyl-phenylether 95,000 U
118-74-1 Hexachlorobenzene 95,000 U
87-86-5 Pentachlorophenol 480,000 U
85-01-8 Phenanthrene 4,800,000
86-74-8 Carbazole 280,000
120-12-7 Anthracene 640,000
84-74-2 Di-n-Butylphthalate 95,000 U
206-44-0 Fluoranthene 2,600,000
129-00-0 Pyrene 6,400,000
85-68-7 Butylbenzylphthalate 95,000 U
91-94-1 3,3'-Dichlorobenzidine 480,000 U
56-55-3 Benzo (a) anthracene 2,500,000
117-81-7 bis (2-Ethylhexyl)phthalate 95,000 U
218-01-9 Chrysene 4,100,000
117-84-0 Di-n-Octyl phthalate 95,000 U
205-99-2 Benzo (b) fluoranthene 1,000,000
207-08-9 Benzo (k) fluoranthene 830,000
50-32-8 Benzo (a)pyrene 1,100,000
193-39-5 Indenc(1,2,3-cd)pyrene 350,000
53-70-3 Dibenz (a,h) anthracene 260,000
191-24-2 Benzo (g,h,1)perylene 500,000
Semivolatile Surrogate Recovery

d5-Nitrobenzene 67.6% 2-Fluorobiphenyl 99.

d14-p-Terphenyl 96.0% d4-1,2-Dichlorobenzene 83.

d5-Phenol 84.5% 2-Fluorophenol 82.

2,4,6-Tribromophenol 59.5% d4-2-Chlorophenol 74.

FORM I

W w NN
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ANAUT"CAL<::>
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Semivolatiles by GC/MS

Page 2 of 2

Sample ID: SS-5-0403
SAMPLE

Lab Sample ID: FJ19B

LIMS ID: 03-3958

Matrix: Solid

Date Analyzed: 04/05/03 02:33

QC Report No: FJ19-The Retec Group
Project: GWPSS
GJIRW1-04403-963

CAS Number Analyte ug/kg-as-rec
86-30-6 N-Nitrosodiphenylamine 98,000 U
101~55-3 4-Bromophenyl-phenylether 98,000 U
118-74-1 Hexachlorobenzene 98,000 U
87-86-5 Pentachlorophenol 490,000 U
85-01-8 Phenanthrene 7,900,000 E
86-74-8 Carbazole 370,000
120-12-7 Anthracene 1,400,000
84-74-2 Di-n-Butylphthalate 98,000 U
206-44-0 Fluoranthene 4,300,000
129-00-0 Pyrene 5,700,000
85-68-7 Butylbenzylphthalate 98,000 U
91-94-1 3,3'-Dichlorobenzidine 490,000 U
56-55-3 Benzo (a) anthracene 1,600,000
117-81-7 bis (2-Ethylhexyl)phthalate 98,000 U
218-01-9 Chrysene 2,000,000
117-84-0 Di-n-Octyl phthalate 98,000 U
205-99-2 Benzo (b) fluoranthene 1,100,000
207-08-9 Benzo (k) fluoranthene 1,200,000
50-32-8 Benzo (a)pyrene 1,600,000
193-39-5 Indeno(1l,2,3-cd)pyrene 1,000,000
53-70-3 Dibenz (a,h)anthracene 200,000
191-24-2 Benzo(g,h,i)perylene 1,100,000
Semivolatile Surrogate Recovery
d5-Nitrobenzene 77.2% 2-Fluorobiphenyl 87.4%
d14-p-Terphenyl 83.6% d4-1,2-Dichlorobenzene 87.4%
d5-Phenol 77.7% 2-Fluorophenol 79.5%
2,4,6-Tribromophenol 64.3% d4-2-Chlorophenol 76.9%

FORM I






ORGANICS ANALYSIS DATA SHEET

Semivolatiles by GC/MS
Page 2 of 2

Lab Sample ID: FJ19B
LIMS ID: 03-3958
Matrix: Solid

QC Report No:
Project:

Sample ID: SS-5-0403
DILUTION

FJ19-The Retec Group

GWPSS
GJRW1-04403-963

ANALYTICAL @
RESOURCES

INCORPORATED

ug/kg-as-rec

Date Analyzed: 04/07/03 13:02
CAS Number Analyte
86-30-6 N-Nitrosodiphenylamine 200,000 U
101-55-3 4-Bromophenyl-phenylether 200,000 U
118-74-1 Hexachlorobenzene 200,000 U
87-86-5 Pentachlorophenol 980,000 U
85-01-8 Phenanthrene 10,000,000
86-74-8 Carbazole 360,000
120-12-7 Anthracene 1,500,000
84-74-2 Di-n-Butylphthalate 200,000 U
206-44-0 Fluoranthene 5,000,000
129-00-0 Pyrene 6,700,000
85-68-7 Butylbenzylphthalate 200,000 U
91-94-1 3,3'-Dichlorobenzidine 980,000 U
56-55-3 Benzo (a) anthracene 1,600,000
117-81-7 bis (2-Ethylhexyl)phthalate 200,000 U
218-01-9 Chrysene 2,100,000
117-84-0 Di-n-Octyl phthalate 200,000 U
205-99-2 Benzo (b) fluoranthene 1,200,000
207-08-9 Benzo (k) fluoranthene 1,100,000
50-32-8 Benzo (a)pyrene 1,700,000
193-39-5 Indeno(1,2,3-cd)pyrene 1,100,000
53-70-3 Dibenz (a,h) anthracene 200,000 U
191-24-2 Benzo (g,h,i)perylene 1,100,000
Semivolatile Surrogate Recovery

d5-Nitrobenzene 71.2% 2-Fluorobiphenyl 83.

d14-p-Terphenyl 84 .4% d4-1,2-Dichlorobenzene 78.

d5-Phenol 81.1% 2-Fluorophenol 85.

2,4,6-Tribromophenol 56.8% d4-2-Chlorophenol 76.

FORM I
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SUB-ATTACHMENT 2D-3.3
Battelle Sedimentation Rates



Battelle Marine Sciences Laboratory

1529 West Sequim Bay Rd.
Sequim, WA 98382

(360) 683-4151

Core NLU 109 (Confirmed 1/7/03)

Sample #
1920*1
1920*2
1920*3
1920*4
1920*5
1920*7
1920*9
1920*11
1920*13
1920*15
1920*17
1920*20
1920*25
1920*30

Sponsor code
NLU-109-0-2
NLU-109-2-4
NLU-109-4-6
NLU-109-6-8
NLU-109-8-10
NLU-109-12-14
NLU-109-16-18
NLU-109-20-22
NLU-109-24-26
NLU-109-28-30
NLU-109-32-34
NLU-109-38-40
NLU-109-48-50
NLU-109-58-60

Segment
Depth
(cm)
0-2
2-4
4-6
6-8
8-10
12-14
16-18
20-22
24-26
28-30
32-34
38-40
48-50
58-60

F = sample selected for forensic hydrocarbon analyses
S = sedimentation rate in g/cm2/year

X = estimated age of sediment deposition

Mean
Depth
(cm)
1.0
3.0
5.0
7.0
9.0
13.0
17.0
21.0
25.0
29.0
33.0
39.0
49.0
59.0

% Dry
Weight
11.7
13.7
13.6
13.7
14.3
17.7
18.7
16.4
18.6
20.0
23.6
21.8
19.8
22.5

S=0.16

Sediment
Age
(Years)
1.17
3.81
7.90
12.3
16.8
21.9
29.5
37.9
46.3
54.9
65.0
76.0
90.1
109

Date of
Deposition
(Year)
2001
1998
1994
1990
1985
1980
1972
1964
1956
1947
1937
1926
1912
1893

2/17/03

Sediment
Accumulation
Rate (cm/yr)
0.853
0.786
0.633
0.569
0.537
0.595
0.575
0.554
0.540
0.528
0.508
0.513
0.544
0.543



Battelle Marine Sciences Laboratory

1529 West Sequim Bay Rd.
Sequim, WA 98382

(360) 683-4151

Core NLU 110 (Confirmed 1/24/03)

Sample #
1920*81
1920*82
1920*83
1920*84
1920*85
1920*87
1920*89
1920*91
1920*93
1920*95
1920*97
1920*100
1920*105
1920*110

Sponsor code
NLU-110-0-2
NLU-110-2-4
NLU-110-4-6
NLU-110-6-8
NLU-110-8-10
NLU-110-12-14
NLU-110-16-18
NLU-110-20-22
NLU-110-24-26
NLU-110-28-30
NLU-110-32-34
NLU-110-36-38
NLU-110-48-50
NLU-110-58-60

Segment
Depth
(cm)
0-2
2-4
4-6
6-8
8-10
12-14
16-18
20-22
24-26
28-30
32-34
38-40
48-50
58-60

F = sample selected for forensic hydrocarbon analyses
S = sedimentation rate in g/cm2/year

X = estimated age of sediment deposition

Mean
Depth
(cm)
1.0
3.0
5.0
7.0
9.0
13.0
17.0
21.0
25.0
29.0
33.0
39.0
49.0
59.0

% Dry
Weight
22.3
23.6
22.7
24.1
24.9
26.7
29.8
22.2
19.0
21.7
21.6
28.5
27.2
57.2

S= 014

Sediment
Age
(Years)
3.26
10.0
20.4
30.7
41.6
53.3
70.6
88.3
101
112
124
138
161
199

Date of
Deposition
(Year)
1999
1992
1982
1971
1960
1949
1931
1914
1901
1890
1878
1864
1841
1803

2/17/03

Sediment
Accumulation
Rate (cm/yr)
0.307
0.299
0.245
0.228
0.216
0.244
0.241
0.238
0.248
0.260
0.266
0.282
0.305
0.297



Battelle Marine Sciences Laboratory

1529 West Sequim Bay Rd.
Sequim, WA 98382

(360) 683-4151

Core NLU119 (Confirmed 2/3/03)

Sample #
1920*229
1920*230
1920*231
1920*232
1920*233
1920*235
1920*237
1920*239
1920*241
1920*243
1920*245
1920*248
1920*253
1920*258

Sponsor code
NLU-119-0-2
NLU-119-2-4
NLU-119-4-6
NLU-119-6-8
NLU-119-8-10
NLU-119-12-14
NLU-119-16-18
NLU-119-20-22
NLU-119-24-26
NLU-119-28-30
NLU-119-32-34
NLU-119-38-40
NLU-119-48-50
NLU-119-58-60

Segment
Depth
(cm)
0-2
2-4
4-6
6-8
8-10
12-14
16-18
20-22
24-26
28-30
32-34
38-40
48-50
58-60

F = sample selected for forensic hydrocarbon analyses
S = sedimentation rate in g/cm2/year

X = estimated age of sediment deposition

Mean
Depth
(cm)
1.0
3.0
5.0
7.0
9.0
13.0
17.0
21.0
25.0
29.0
33.0
39.0
49.0
59.0

% Dry
Weight
16.5
16.3
16.4
15.9
15.6
16.0
15.7
16.5
17.6
20.6
24.6
34.1
29.3
55.2

S=011

Sediment
Age
(Years)
2.83
8.46
16.9
25.2
334
414
52.1
63.0
74.3
87.0
102.3
123
154
211

Date of
Deposition
(Year)
1999
1994
1985
1977
1969
1961
1950
1939
1928
1915
1900
1879
1848
1791

2/17/03

Sediment
Accumulation
Rate (cm/yr)
0.353
0.355
0.296
0.278
0.270
0.314
0.327
0.334
0.336
0.333
0.323
0.317
0.318
0.280



Battelle Marine Sciences Laboratory

1529 West Sequim Bay Rd.
Sequim, WA 98382

(360) 683-4151

Core NLU117 (Confirmed 2/17/03)

Sample #
1920*113
1920*114
1920*115
1920*116
1920*117
1920*119
1920*121
1920*123
1920*125
1920*127
1920*129
1920*132
1920*137
1920*142

Sponsor code
NLU-117-0-2
NLU-117-2-4
NLU-117-4-6
NLU-117-6-8
NLU-117-8-10
NLU-117-12-14
NLU-117-16-18
NLU-117-20-22
NLU-117-24-26
NLU-117-28-30
NLU-117-32-34
NLU-117-38-40
NLU-117-48-50
NLU-117-58-60

Segment
Depth
(cm)
0-2
2-4
4-6
6-8
8-10
12-14
16-18
20-22
24-26
28-30
32-34
38-40
48-50
58-60

F = sample selected for forensic hydrocarbon analyses
S = sedimentation rate in g/cm2/year

X = estimated age of sediment deposition

Mean
Depth
(cm)
1.0
3.0
5.0
7.0
9.0
13.0
17.0
21.0
25.0
29.0
33.0
39.0
49.0
49.0

% Dry
Weight
30.7
30.8
26.4
24.1
22.6
23.6
215
17.1
18.9
19.5
28.1
24.1
25.8
63.1

S=0.30

Sediment
Age
(Years)
2.34
7.03
13.6
19.6
24.7
29.5
35.7
41.4
46.3
51.0
56.8
63.5
70.9
83.1

Date of
Deposition
(Year)
2000
1995
1988
1982
1977
1972
1966
1961
1956
1951
1945
1939
1931
1919

2/17/03

Sediment
Accumulation
Rate (cm/yr)
0.428
0.427
0.367
0.358
0.365
0.440
0.476
0.507
0.539
0.568
0.581
0.614
0.691
0.590



Battelle Marine Sciences Laboratory

1529 West Sequim Bay Rd.
Sequim, WA 98382

(360) 683-4151

Core NLU125 (Unconfirmed)

Sample #
1920*181
1920*182
1920*183
1920*184
1920*185
1920*187
1920*189
1920*191
1920*193
1920*195
1920*197
1920*200
1920*205
1920*210

F = sample selected for forensic hydrocarbon analyses

Sponsor code
NLU-125-0-2
NLU-125-2-4
NLU-125-4-6
NLU-125-6-8
NLU-125-8-10
NLU-125-12-14
NLU-125-16-18
NLU-125-20-22
NLU-125-24-26
NLU-125-28-30
NLU-125-32-34
NLU-125-38-40
NLU-125-48-50
NLU-125-58-60

S = sedimentation rate in g/cm2/year

X = estimated age of sediment deposition

Segment

Depth
(cm)
0-2
2-4
4-6
6-8
8-10
12-14
16-18
20-22
24-26
28-30
32-34
38-40
48-50
58-60

Mean
Depth
(cm)
1.00
3.0
5.00
7.0
9.0
13.0
17.0
21.00
25.0
29.00
29.0
39.0
49.0
59.0

% Dry
Weight
9.24
11.3
8.34
10.2
13.2
10.8
12.0
9.34
12.1
9.42
19.3
12.2
11.2
10.5

S= 0.043

Sediment
Age
(Years)
3.08
10.3
20.2
30.6
41.9
54.6
72.9
88.7
105
120
140
163
207
237

Date of
Deposition
(Year)
1999
1992
1982
1971
1960
1947
1929
1913
1897
1882
1862
1839
1795
1765

2/17/03

Sediment
Accumulation
Rate (cm/yr)
0.325
0.290
0.247
0.229
0.215
0.238
0.233
0.237
0.239
0.243
0.207
0.240
0.237
0.249



ATTACHMENT 2D-4
Chemical Forensics Sampling Report 2006



Seattle Law Department
Gas Works Park

Chemical Forensics Sampling Report

Prepared for
City of Seattle

Prepared by
FLOYD | SNIDER

August 1, 2006

CONFIDENTIAL AND PRIVILEGED: PREPARED IN PREPARATION FOR
LITIGATION



Seattle Law Department

FLOYD I SNIDER Gas Works Park

Table of Contents

I O 1 0 11 o o ¥ o3 4 T 1 o [PPSR 1-1
11 PURPOSE ... .ottt e et e e sttt e e e e st e e e s sbe e e e e anbeeeeeannreeeeeans 1-1
1.2 PROJECT BACKGROUND .....oui it a e 1-1
2.0  Field SAMPliNg EVENTS .....uiiiiiiiiiiiiiiiiiii s 2-1
2.1 DNAPL UPLAND COLLECTION ....ciitiitieiiiiiee et e et e siiee e snieee e snneeee e 2-1
2.2 SUBSURFACE SEDIMENT SAMPLING.......coiiiii e 2-1
221 August 2004 NAPL Investigation ... 2-1
2.2.2 May 2005 Remedial Investigation and Feasibility Study ..................... 2-2
2.3 SURFACE SEDIMENT SAMPLING ... 2-3
2.4  GEOTECHNICAL INVESTIGATION .....otiiiiiiiiiie et 2-3
2.5 REPORTING ....ovieiiitiie ettt et e e et e e e st e e e e s st e e e e anteeeeeanseeeeeanneeeeeans 2-4
GO = Lo Yo =1 (0] VAR =151 €1 o USSP 3-1
3.1 ANALYTICAL TESTING .....cutiiee ettt et a e e e e e e e anae e e e annneeees 3-1
3.1.1 Chemical FOrensics ANalySiS........cccovvviiiiiiiii e 3-1
3.1.2 DNAPL Physical Properties AnalysSis...........cccceeiiiiiiiiiiiiiieeeeeeiieeee 3-2
3.1.3 Organic Content ANAIYSIS ......uuueeeee e 3-2
3.2 GEOTECHNICAL TESTING.....cciitiiie e ettt e ettt et e e sia e e seee e e e snaee e e enneee s 3-2
4.0 RESUIS oo, 4-1
4.1 PHYSICAL CONDITIONS ...ttt e e e st e e e e ennena e e 4-1
4.1.1 Sediment Stratigraphy ....cooooeeviii e 4-1
4.1.2 DNAPL OCCUITENCE ...ttt e e e 4-2
4.2  ANALYTICAL RESULTS ...ttt ettt e et a e e e enaaaa e 4-3
5.0 REFEIENCES ..ot 5-1
List of Tables
Table 3.1 Chemical Forensics Samples
Table 4.1 Chemical Forensics Chromatogram Relative Quantitations

CONFIDENTIAL AND PRIVILEGED: PREPARED IN PREPARATION FOR LITIGATION

F:\projects\COS-LCES\F ic Ch \F i . .
Da?arloéze:pin\Forensics Dg{zn;g:ponrggiogrggcs e Chem |Ca| FOfenSlCS
DRAFT 08/01/2006 Sampling Report

Pagei



Seattle Law Department

FLOYD I SNIDER Gas Works Park

List of Figures

Figure 1.1 Site Map
Figure 2.1 Sediment and Upland Well Sampling Locations
Figure 4.1 Locations of Geologic Cross Sections
Figure 4.2 Geologic Cross Section Ato A’
Figure 4.3 Geologic Cross Section B to B’
Figure 4.4 Geologic Cross Section C to C’
List of Appendices
Appendix A Chemical Forensic Analyses Chromatograms
Appendix B NAPL Investigation 2004 Sediment Core Logs
Appendix C  RI/FS 2005 Sediment Core Logs
Appendix D Photographs of NAPL Investigation 2004 Sediment Cores
CONFIDENTIAL AND PRIVILEGED: PREPARED IN PREPARATION FOR LITIGATION
e Chemical Forensics
DRAFT 08/01/2006 Sampling Report

Page ii



Seattle Law Department

FLOYD I SNIDER Gas Works Park

1.0 Introduction

1.1 PURPOSE

This data report was prepared by Floyd|Snider to document two sediment investigations
conducted in the Gas Works Sediment Western Study Area (GWS-WSA) Area of Investigation
(AQI) Figure 1.1. Both sampling events were conducted by Floyd|Snider with assistance from
MCS Environmental, Inc. (MCS), and were performed at the request of the City of Seattle.

The first sampling event occurred in August of 2004 and included the collection of dense
non-aqueous phase liquid (DNAPL), a tar-like material, from upland monitoring wells located in
the City of Seattle Police Department’s Harbor Patrol Facility. These wells are downgradient
from the historical tar plant located adjacent to the historical manufactured gas plant at Gas
Works Park. Sediment samples were collected off-shore from the park in the GWS-WSA. The
sediment investigation and well sampling in 2004 were performed in accordance with the
Sampling and Analysis Plan (SAP) and Work Plan (MCS 2004a, MCS 2004b). The purpose of
this investigation was to gather additional information about the nature and characteristics of the
nearshore environment and the DNAPL that has been found in the area.

The second sampling event was conducted in May of 2005 by the City of Seattle as part of the
Remedial Investigation and Feasibility Study (RI/FS). The sampling event consisted of surface
and subsurface sediment sampling as well as geotechnical investigations. The sediment
investigation was performed in accordance with a RI/FS SAP and a RI/FS Quality Assurance
Project Plan (QAPP), which are presented in Appendices B and C of the Current Situation
Report and RI/FS Work Plan (Floyd|Snider 2005a) and approved by the Washington State
Department of Ecology (Ecology) in April 2005. The purpose of this investigation was to further
characterize the horizontal and vertical extent of contamination in sediments and to evaluate the
geotechnical characteristics of sediments within the GWS-WSA.

1.2 PROJECT BACKGROUND

Gas Works Park is located on the northern shore of Lake Union, a heavily developed urban lake
located north of downtown Seattle, Washington. Historical operations at the site have resulted
in environmental contamination. The Gas Works Uplands have been investigated and remedial
construction is complete, as documented in a formal Consent Decree (CD) between Ecology,
Puget Sound Energy (PSE), and the City (State of Washington 1999). The investigation and
remediation of Lake Union sediments offshore from the Gas Works Uplands are being
addressed in a second scope of work.

Ecology, the City, and PSE have entered into an Agreed Order (AO) (State of Washington
2005) to conduct an RI/FS and associated planning for the Gas Works Sediment Area (GWS).
The GWS is delineated by an AOI line. The AOI is the area where the remedial investigations
and feasibility studies will be focused. The AO further defines two study areas within the AOI
line, the Western Study Area (WSA) and the Eastern Study Area. The Eastern Study Area
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RI/FS process will be completed by PSE. The City is conducting the RI/FS process for the
Western Study Area. This document is focused on the GWS-WSA.
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2.0 Field Sampling Events

The August 2004 NAPL sampling program included the sampling and collection of sediment
samples from 21 core locations and the collection of DNAPL samples from two shoreline
monitoring wells. Field activities followed the sampling and analysis procedures described in
the SAP (MCS 2004b) and the quality assurance procedures described in the Work Plan (MCS
2004a) with minor deviations. A video survey and diver survey were conducted prior to
sampling and was used to refine the locations of sediment sample collection. The SAP and
sampling collection completed were conducted in accordance with Ecology’s Sediment
Sampling and Analysis Plan Appendix (Ecology 2003).

The May 2005 RI sampling program included the collection and testing of sediment from
21 environmental core locations, 16 surface locations, and six geotechnical core locations within
the GWS-WSA. Field activities followed the sampling and analysis procedures described in the
RI/FS SAP and the quality assurance procedures described in the RI/FS QAPP, which were
presented in Appendices B and C of the Current Situation Report and RI/FS Work Plan
(Floyd|Snider 2005a).

The sediment and DNAPL sampling locations for both field events are presented in Figure 2.1.

2.1 DNAPL UPLAND COLLECTION

As part of the 2004 investigation, DNAPL samples were collected from two upland monitoring
wells (DW-4 and DW-5) located within the Harbor Patrol facility as shown in Figure 2.1. DNAPL
samples were collected using a bottom-loading narrow-diameter high density polyethylene
(HDPE) disposal bailer that was weighted and lowered to the bottom of the well and then
retrieved. DNAPL samples were poured into a 4-0z. glass laboratory supplied jar. The samples
were stored on ice in a cooler and transported under chain-of-custody to Zymax Forensics Inc.,
located in San Louis Obispo, California, for polycyclic aromatic hydrocarbons (PAHSs) forensics
analysis. The chromatograms and data are presented in Appendix A.

A DNAPL sample was also collected from upland monitoring well DW-4 during the RI/FS

sampling program, submitted to PTS Laboratories and tested for kinematic viscosity and
specific gravity, interfacial/surface tension, and water content.

2.2 SUBSURFACE SEDIMENT SAMPLING

2.2.1 August 2004 NAPL Investigation

Subsurface sediment cores were collected with the MudMole™ pneumatic core. The sampler
consisted of a 4-inch square aluminum core tube with a pneumatic powered driving assembly
attached to the top with a quick release pin. The core sampler was operated by personnel on
the sampling vessel in shallow waters, and diver assisted in deeper waters.
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Several core locations were moved from the proposed core locations due to field conditions
(typically refusal due to debris or barges moored over proposed sampling location) that
prohibited sample collection from the initially proposed location. All cores were re-located less
than 5 meters away from the proposed location. A core was not collected from one proposed
location, sediment station 4-2 due to the presence of wood debris.

The core tubes were processed on site and sediment samples collected from the cores
following the procedures described in the SAP (MCS 2004b). A Washington State Licensed
Geologist logged each sediment core. In addition to the sediment classification, the presence of
organics, evidence of anthropogenic inputs (i.e., debris, wood chips), and the presence of
DNAPL were indicated on the core logs. Core logs for the August 2004 sampling event are
presented in Appendix B.

Approximately 54 sediment samples were collected from the 21 core locations. In addition to
sediment samples collected from subsurface cores, three grab samples (1-1-G, 1-4-G, and 3-1-
G) were collected by a diver. Grab sample 1-1-G consisted of a coarse black material with
silt/clay sized grains that were relatively soft and crushable. Grab sample 1-4-G consisted of
black, stained, wood splinters. Grab sample 3-1-G consisted of fluffy, light-weight organic
material, with no visible free product, however additional surface sediment that was collected in
the grab contained a relatively large quantity of oil.

In general, one sediment sample was collected from each stratum of the core. The sample
intervals were typically less than 0.5 feet in length. The most visibly contaminated (i.e., odor,
sheen, DNAPL, oil) portion of the sediment interval was selected for sample collection and
forensics analysis. The volume of sediment collected for each sediment sample was one 4-0z
glass jar. A total of 54 sediment samples were collected from subsurface cores. The samples
were stored on ice in a cooler and transported under chain-of-custody to Zymax Forensics Inc.
Sediment samples were held at the laboratory and a subset of 16 sediment core and grab
samples were selected for PAHs forensics analysis. The chromatograms and data are
presented in Appendix A.

222 May 2005 Remedial Investigation and Feasibility Study

Subsurface sediment cores were collected from 22 locations, as shown in Figure 2.1. Six core
locations (GWS-EC05, GWS-EC06, GWS-EC11, GWS-EC14, GWS-EC15, and GWS-EC20)
were moved during sampling due to field conditions (typically, refusal due to debris and/or
barges moored over proposed sampling location) that prohibited sample collection from the
initially proposed location. In addition, field duplicate cores (GWS-EC24 and GWS-EC23) were
collected from two core locations (GWS-EC09 and GWS-ECL11, respectively).

A Washington State Licensed Geologist logged each sediment core using the Unified Soil
Classification System (USCS) (ASTM D 2488). In addition to the sediment classification, the
presence of organics, evidence of anthropogenic inputs (i.e., debris, wood chips), and the
presence of DNAPL were indicated on the core logs. Following the results of laboratory
grain-size analyses, sediment classifications were updated to reflect the grain-size distribution
per ASTM D 2487. Core logs for the May 2005 sampling event are presented in Appendix C.
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Out of the 22 core locations, subsurface sediment samples were collected from 21 cores for
analytical testing. Core samples were submitted for chemical analysis on the basis of geologic
stratigraphy or physical features, such as odor, sheen, DNAPL, and wood debris. Each sample
represented between 0.5 and 4.6 feet in situ, with an average in situ thickness of approximately
2 feet, depending on the percent recovery and sample volume requirements. In the RI/FS SAP,
an in situ thickness of approximately 1 foot was proposed but was generally not obtained due to
core recoveries and sample volume requirements. Samples were not collected from
GWS-ECO05 due to poor recoveries; however, geologic information was obtained and a core log
was generated for this location. Subsurface sediment samples were submitted to ARI for
analytical testing, as described in Section 3.1. In addition, a subset of samples were sent to
Zymax Forensics Inc., for supplemental PAHs analysis, as described in Section 3.1.1.

2.3 SURFACE SEDIMENT SAMPLING

As part of the May 2005 RI/FS sampling, surface (0-10 cm) sediment samples were collected
from 16 locations, as shown in Figure 2.1. Two initially proposed surface sample locations
(GWS-SGO05 and GWS-SG16) were moved to be co-located with environmental core locations
near the shoreline to increase data density in these areas. A field duplicate sample
(GWS-SG17) was collected from the surface location GWS-SGO07.

Surface samples were collected using a diver-assisted “cookie-cutter” hand-corer instead of the
modified van Veen grab sampler proposed in the RI/FS SAP in the CSR (Floyd|Snider 2005a).
This deviation was prompted due to the potential for over-penetration into the soft sediment by
the van Veen grab sampler. This over penetration was demonstrated during test deployments
performed during field activities. The “cookie-cutter” sampler was successful in collecting the
upper 10 cm of surface sediment with minimal disturbance and no observable “losses” of
material during sampling.

All surface sediment samples were submitted to Analytical Resources, Inc. (ARI) for analyses,
as described in Section 3.1. In addition, a subset of samples were sent to Zymax Forensics Inc.
| for supplemental PAHs analysis, as described in Section 3.1.1. The chromatograms and data
are presented in Appendix A.

2.4 GEOTECHNICAL INVESTIGATION

As part of the May 2005 RI/FS sampling, geotechnical investigations were performed to
characterize the subsurface strength properties of the sediments. The geotechnical
investigation program involved completion of hollow stem auger borings (including the Standard
Penetration Test [SPT]), vane shear [VS] tests, and cone penetrometer tests [CPT] at the
locations shown on Figure 2.1. Sample collection (during hollow stem auger drilling) and in situ
testing procedures followed the RI/FS SAP (Floyd|Snider 2005a).

A Washington State Licensed Geologist was present during the geotechnical investigations.
Subsurface sediment samples were collected during hollow stem auger drilling and classified as
shown on the boring logs. Boring logs, descriptions and results of the in situ geotechnical
investigations (VS and CPTSs) are presented in Appendix C of the Gas Works Sediment Western
Study Area Data Report (Floyd|Snider 2005b).
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Subsurface sediment samples were additionally sent to ARI for physical testing in order to
further characterize the sediment strength properties within the geologic units encountered
during hollow stem auger drilling. Detailed descriptions and results of physical laboratory
testing are presented in Appendix D of the Gas Works Sediment Western Study Area Data
Report (Floyd|Snider 2005b).

2.5 REPORTING

The 2005 RI/FS Sampling has also been reported in more detail in the Gas Works Sediment
Western Study Area Data Report submitted to Ecology on December 7, 2005. No detailed
evaluation of the 2004 sampling event or the supplemental PAH analysis in the 2005 RI/FS
event has been presented at this time.
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3.0 Laboratory Testing

This data report focuses on presenting, but not interpreting, the results of the chemical forensics
analyses, while the additional analytical and geotechnical testing conducted as part of the RI/FS
sampling program is described in detail in the Gas Works Sediment Western Study Area Data
Report (Floyd|Snider 2005b). Sediment samples, collected as part of the August 2004 NAPL
investigation, were only submitted for chemical forensics analyses.

3.1 ANALYTICAL TESTING

Surface and subsurface sediment samples collected as part of the May 2005 RI were submitted
to ARI and analyzed for the following constituents:

o Conventional parameters: ammonia, total organic carbon (TOC), and sulfide

Metals: antimony, arsenic, cadmium, copper, lead, mercury, nickel, silver, and zinc
e Tributyltin (TBT)

¢ Volatile organic compounds (VOCSs): benzene, ethylbenzene, and toluene

e Semi-volatile organic compounds (SVOCSs)

*  PAHs

*  Phthalates: di-n-butyl phthalate and bis(2-ethylhexyl)phthalate (BEHP)
* Carbazole

*  Phenol

e Polychlorinated biphenyls (PCBSs)

e Grain-size distribution

3.1.1 Chemical Forensics Analysis

A selected subset of samples collected from both the August 2004 NAPL investigation and the
May 2005 RI/FS were submitted to Zymax Forensics Inc. for PAHs forensics analysis. The
NAPL investigation and RI samples that were submitted for forensic analysis are presented in
Table 3.1.

The samples were subjected to Gas Chromatography/Mass Spectrum (GC/MS) full scan
analyses. Sediment samples (25 g) were sonicated with methylene chloride solvent and the
solvent extracted to 1 to 5 mL. The DNAPL samples collected from the shoreline monitoring
wells were diluted with methylene chloride to the required hydrocarbon concentration. The
diluted DNAPL or sediment extract was injected into a gas chromatograph (GS) equipped with a
column in order to separate the individual hydrocarbons. The hydrocarbons within the Cg to Cyo
range were detected and identified with a mass spectrometer (MS). Specific ion fragments were
scanned, and a number of hydrocarbon classes were generated and compared and relatively

CONFIDENTIAL AND PRIVILEGED: PREPARED IN PREPARATION FOR LITIGATION

F:\projects\COS-LCES\F ic Ch \F i . .
Da?arloézeecpin\Forensics Dz{znsg:pgﬂrg&slogrggcs e Chem |Ca| FOfenSlCS
DRAFT 08/01/2006 Sampling Report

Page 3-1



Seattle Law Department

FLOYD I SNIDER Gas Works Park

guantified based on the respective peak areas. The chromatogram results of the forensic
analyses are presented in Appendix A.

3.1.2 DNAPL Physical Properties Analysis

A sample of DNAPL, collected during the RI/FS sampling, from uplands Monitoring Well DW-4,
as shown in Figure 2.1, was tested for kinematic viscosity and specific gravity (ASTM D445 and
API RP40), interfacial/surface tension (ASTM D971), and water content (ASTM D96). Testing
results are discussed in Section 4.3 and Appendix E of the Gas Works Sediment Western Study
Area Data Report (Floyd|Snider 2005b).

3.1.3 Organic Content Analysis

As part of the RI/FS sampling, four sediment samples from two environmental cores
(GWS-EC16 and GWS-EC21) were analyzed for ash content using ASTM D 2974-00 in order to
determine the organic content of the material. These analytical results are discussed in
Section 4.4 and Appendix E of the Gas Works Sediment Western Study Area Data Report
(Floyd|Snider 2005b).

3.2 GEOTECHNICAL TESTING

Physical laboratory tests were performed by ARI on select subsurface samples collected during
the RI/FS sampling, using a hollow stem auger. Physical laboratory tests were performed to
evaluate the following sediment properties as part of the geotechnical investigation program:

e Moisture content
e Grain-size
e Atterberg Limits
e Specific gravity
e Triaxial unconsolidated undrained (UU) shear strength
¢ One dimensional consolidation behavior
Detailed descriptions and results of all physical laboratory testing performed under the

geotechnical investigation are presented in Appendix D and Section 4.6 of the Gas Works
Sediment Western Study Area Data Report (Floyd|Snider 2005b).
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4.0 Results

4.1 PHYSICAL CONDITIONS

The following section presents a discussion of the physical conditions encountered during both
sampling events in the GWS-WSA, including the geologic units (stratigraphy), as well as the
presence of anthropogenic inputs such as fill and DNAPL. Geologic cross-sections prepared
along the lines of section, shown in Figure 4.1, are presented in Figures 4.2, 4.3, and 4.4.
Additionally a geologic cross section that extends from the uplands to the sediments depicts the
stratigraphy and presence of DNAPL in historical core and well samples. This cross section,
Figure 3.2, was obtained from the Gas Works Sediment Western Study Area Data Report
(Floyd|Snider 2005b) and is included to provide additional information on the transition of the
strata from the uplands of Gas Works Park to the sediments.

41.1 Sediment Stratigraphy

The stratigraphy within the GWS-WSA, as observed in sediment cores collected during these
and previous investigations, includes glacial deposits from the Vashon stade of the Frasier
glaciation, recent post-glacial lake deposits, and shoreline fill material. These deposits can be
described as the following geologic units (from youngest to oldest):

Gas Works Fill. This material consists of loose, wet to dry, gray, brown, and black,
poorly graded sand with varying amounts of silt, gravel and clay. Material also includes
ash, cinders, wood, brick fragments, concrete, and tar.

Upper Recent Deposits (RDy). These lake deposits consist of very soft, wet, brown to
black, sandy silt and organic silt, with wood chunks and debris grading to very soft, wet,
gray clay with varying amounts of silt. Deposition of the RDy generally began during the
initiation of industrial practices along the shores of Lake Union; therefore, this material is
likely to contain sediment contaminants associated with historical and current industrial
practices. This material was found overlying the Gas Works Fill and Lower Recent
Deposits (RD,).

Lower Recent Deposits (RD.). These deposits consist of very soft, wet, olive brown to
dark brown, sandy organic silt with localized thin fine- to medium-grained sand lenses.
This material is a Holocene, post-glacial lacustrine deposit that is considered to have
been deposited prior to the urbanization of Lake Union.

Vashon Recessional Outwash or Stratified Drift. This deposit consists of loose to
medium dense, moist to wet, gray, slightly silty to silty, fine- to medium-grained sand
with varying amounts of gravel and sandy silt interbeds. This stratified material was
deposited in broad outwash channels during the recession or ablation of the Vashon
glacier and, therefore, was not glacially overridden. This material was generally found in
nearshore environmental cores (GWS-EC05, GWS-EC06, and GWS-EC07) and two
geotechnical borings (GWS-GC03 and GWS-GCO04) within the eastern portion of the
GWS-WSA.
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Vashon Advance Outwash or Stratified Drift. This deposit consists of very dense,
moist to wet, gray, fine- to medium-grained sand with trace silt and sandy gravel and silt
interbeds. This stratified material was deposited in broad outwash channels ahead of
the advancing Vashon glacier and, therefore, is glacially overridden. This deposit was
encountered in one nearshore environmental core (GWS-ECO05) within the eastern
portion of the GWS-WSA and in four (nearshore and offshore) geotechnical borings
(GWS-GCO01 through GWS-GCO04). This deposit is generally distinguished from the
recessional stratified drift by a higher density.

Also a Glaciolacustrine Clay was encountered below the RD, in two deep offshore
geotechnical borings (GWS-GC05 and GWS-GCO06). This deposit consists of very soft,
wet, gray clay with fine-grained sand and silty sand lenses. This material is
approximately 20 feet thick and appears to be of glacial origin and was not observed in
nearshore geotechnical borings. Field-observed densities indicate this unit is not
glacially overridden and is not consistent with the recessional stratified drift material.

4.1.2 DNAPL Occurrence

DNAPL was observed in 19 cores collected during the 2004 NAPL investigation and in 12 cores
collected during the 2005 RI/FS investigation. DNAPL was encountered in the RDy, RD,, and
Stratified Drift units as discontinuous layers at variable depths.

Photographs of the sediment cores collected during the NAPL investigation in August 2004 are
presented in Appendix D.

4121 Contaminant Transport Pathways

Based on the observed oil and DNAPL contamination seen during both the 2004 NAPL
investigation and the 2005 RI/FS sampling event there are multiple transport pathways that can
potentially contribute to sediment contamination at the surface as well as at depth. Photographs
of the sediment cores collected during the NAPL investigation are presented in Appendix D. The
distribution of sediment contamination and transport pathways include the following:

o Sediment Surface and Surface Deposition: There is a black surface layer that
exists above or as part of the Gas Works Fill. This surface layer was observed to
routinely contain clay, black oil, wood fragments and often had a gelatinous texture.
This layer of contamination as seen in NAPL cores 1-1, 1-2, 1-3, 2-2A, and 3-3,
among others, is likely representative of recent sedimentation, over-water
contaminant releases, and possible discharge of contaminated materials to Lake
Union. In localized areas free product was observed, which appeared to penetrate
underlying sediment units.

o Recent Lake Deposits and Seepage: The RDy and RD, units do not appear to be
completely impermeable to DNAPL seepage from surface contamination. In multiple
cores (3-3, 3-3 Rep 3, 5-4) carry down of the surface oil and DNAPL material was
observed through veins in the organic silt and sand. In core 3-3, DNAPL was
observed underlying the RD_ unit, potentially on the surface of the Stratified Drift.
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Veins were observed from the bottom of the RD, unit, extending upwards vertically
into the unit. These veins contained DNAPL and oil. The possible transport
mechanism for the potentially upward vertical veining of the DNAPL and oil from
below is uncertain.

o Stratified Drift and Lateral Transport: Brightly colored sheens, oil staining, and
black oil were observed in localized sections of the recessional outwash (or stratified
drift) in cores 2-2A and 3-3 Rep 3. The observed contamination is suggestive of
lateral transport of PAH-impacted groundwater and/or DNAPL originating from
adjacent upland areas, traveling through silt/sand lenses or preferential pathways of
the stratified drift and discharging at various depths in the sediments.

4.2 ANALYTICAL RESULTS

The results of the analytical testing and the geotechnical testing performed on sediment
samples collected as part of the May 2005 RI/FS sampling program are presented in detail in
the Gas Works Sediment Western Study Area Data Report (Floyd|Snider 2005b).

The results of the chemical forensics analyses for both sampling events, presented as relative
hydrocarbon quantitation, are shown in Table 4.1 and the chromatograms are presented in
Appendix A. No evaluation and interpretation of the forensics results have been prepared at this
time.
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Table 3.1
Chemical Forensics Samples
Sample ID Matrix Investigation, Date
3401100-8028 Sediment NAPL, August 2004
3401100-8035 Sediment NAPL, August 2004
3401100-8043 Sediment NAPL, August 2004
3401100-8040 Sediment NAPL, August 2004
3401100-8020 Sediment NAPL, August 2004
3401100-8017 Sediment NAPL, August 2004
3401100-89022 Sediment NAPL, August 2004
3401100-8032 Sediment NAPL, August 2004
3401100-8030 Sediment NAPL, August 2004
3401100-8056 Sediment NAPL, August 2004
3401100-8011 Sediment NAPL, August 2004
3401100-8001 Sediment NAPL, August 2004
3401100-8050 Sediment NAPL, August 2004
3401100-8054 Sediment NAPL, August 2004
1-1-G Solid, black, relatively soft sand to gravel NAPL, August 2004
sized material
3-1-G “Fluffy” material on surface, that produces oil NAPL, August 2004
drops
Dw-4 DNAPL from well DW-4 NAPL, August 2004
DW-5 DNAPL from well DW-5 NAPL, August 2004
GWS-SG05 Sediment RI/FS, May 2005
GWS-SG07 Sediment RI/FS, May 2005
GWS-SG16 Sediment RI/FS, May 2005
GWS-SG12 Sediment RI/FS, May 2005
GWS-ECO07-0034 Sediment RI/FS, May 2005
GWS-EC12-0008 Sediment RI/FS, May 2005
GWS-EC14-0008 Sediment RI/FS, May 2005
GWS-EC13-0090 Sediment RI/FS, May 2005
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Table 4.1
Chemical Forensics Chromatogram Relative Quantitations (Hydrocarbon Peak Areas)

Area Counts
Samples from NAPL Investigation—August 2004 Samples from RI/FS—May 2005

DW-4- DW-5- GWS- | GWS- | GWS- | GWS- | GWS- | GWS- | GWS- | GWS-
m/z Compound 8001 | 8011 | 8017 | 8022 | 8050 | 8030 | 8043 | 8032 | 8035 | 8040 FP 8020 | 3-1-G | 8056 | 8028 | 1-1-G FP 8054 | SGO5 | SGO7 | SG16 | ECO7 | EC12 | EC14 | EC13 | SG12
120 | Cs-alkylbenzenes 163 140 1049 1336 7613 222 2543 10570 840 456 9786 5461 7983 207 255 2 9976 47 15 81 8636 1495 12 191
134 | C-alkylbenzenes 678 557 1385 3678 11242 100 3126 4337 2333 2225 11601 4233 10064 112 883 0 10536 89 160 51 533 6650 199 0 29 0
148 | Cs-alkylbenzenes 317 259 329 1379 3323 0 322 532 771 270 2319 511 2703 0 249 0 2290 0 0 320 873 0 0 0 0
162 | Ce-alkylbenzenes 146 116 161 547 1114 0 11 94 162 20 677 48 922 0 59 0 612 0 0 0 187 0 0 0 0
128 | Co-naphthalene 3683 1322 45843 5225 | 385662 | 51169 | 404700 | 563167 | 5765 | 416479 | 696735 | 512596 | 268550 | 23229 3897 3817 | 688597 | 24765 2003 824 1597 | 623574 | 59592 126 12910 447
142 | C;-naphthalenes 26850 18047 | 57556 | 101453 | 342601 | 21462 | 187558 | 266727 | 53255 | 202421 | 315356 | 275274 | 230227 | 8584 12953 913 311699 | 19542 4719 1658 30752 | 399414 | 4349 89 2296 282
156 | C,-naphthalenes 41536 30832 22990 | 103152 | 271684 9455 108011 | 150226 | 124960 | 128989 | 166797 | 156842 | 184511 1938 11406 1149 177743 | 12564 7089 1944 52305 | 205479 511 86 85 383
170 | Cs-naphthalenes 19909 15978 10860 | 44262 | 116942 | 2725 31478 | 43808 | 54013 | 36611 | 59296 | 41664 | 75700 339 4517 1169 66886 3726 3740 1370 33626 | 50113 143 94 2 792
184 | Cs,-naphthalenes 4346 3651 2930 9579 23750 423 4463 6362 8913 5144 10941 5715 14942 6 1102 535 12902 394 1137 642 8718 6116 3 17 0 845
166 | Co-fluorene 783 834 535 1654 31543 636 6776 42246 | 37480 | 27899 | 24598 | 30103 3652 31 595 191 17524 651 2726 1171 12351 | 77572 68 44 20 594
180 | C;-fluorenes 4907 4832 2974 9792 39553 2767 27467 | 37453 | 37441 | 28392 | 23686 | 35046 | 23782 53 3374 1469 21695 2656 1615 695 9411 38331 26 52 0 718
194 | C,-fluorenes 2566 2230 1402 3656 16216 529 6594 9129 12306 6865 6504 8250 10092 0 1128 806 7035 586 1058 727 5686 9884 0 18 0 776
208 | Cs-fluorenes 864 865 611 1500 4862 244 1107 1765 2427 1481 1901 1809 2935 0 591 802 1790 98 488 429 2125 2138 0 9 0 538
222 | C,-fluorenes 328 247 394 381 1217 19 354 623 613 536 468 784 634 0 184 253 675 2 194 218 421 790 0 0 0 221
154 | Co-biphenyl 93 153 1539 389 25985 3306 19076 | 27098 1362 25798 | 36891 | 31605 | 16434 385 423 555 32154 1983 343 115 213 33044 72 3 40 64
168 | C;-biphenyls + dibenzofuran 911 748 714 2059 14303 1117 9377 12927 5263 11766 | 13108 | 14315 8856 67 408 128 12519 1032 202 87 1297 16777 20 2 0 35
182 | C,-biphenyls + C;-dibenzofuran 4087 3611 2304 6981 23585 2223 14251 | 17703 | 18626 | 20107 | 21409 | 19940 | 16233 31 1038 350 19812 1567 807 524 6660 18811 9 9 0 440
178 | Co-phenanthrene 31557 | 35278 | 21610 | 102088 | 168137 | 42620 | 189452 | 202454 | 213872 | 251707 | 186995 | 240096 | 126657 96822 | 19118 | 166747 | 24433 | 24835 4628 39329 | 249684
178 | Co-anthracene 9468 11264 6153 29762 55383 6610 52715 65891 73291 68251 52316 58049 45213 19924 6096 48382 4596 7018 1855 16581 84937
178 | Co-phenanthrene/anthracene 928 371 596 80 4333
192 | C;-phenanthrenes/anthracenes 16750 | 17350 9964 31241 | 119776 | 8319 69029 | 88827 | 117008 | 83262 | 65017 | 96218 | 84650 298 12300 6852 67985 6899 8842 4269 35710 | 103432 108 641 6 2428
206 | C,-phenanthrenes/anthracenes 7632 7701 4961 11678 | 53516 2324 20054 | 20027 | 39281 | 23081 | 21371 | 29361 | 35674 18 4751 4632 23900 1925 5505 3490 19790 | 32023 13 432 0 4098
220 | Cs-phenanthrenes/anthracenes 3258 2355 3219 3246 14971 517 4297 6028 8242 4702 4932 6548 9912 0 3038 2192 5866 323 2150 1514 6189 7577 0 98 0 2429
234 | C4-phenanthrenes/anthracenes 2327 813 4292 724 2221 87 1000 886 1029 847 948 1423 1359 0 3979 548 1007 22 1346 607 1152 1895 0 24 0 596
202 | Co-fluoranthene 16107 26066 17482 91459 53071 17046 87916 89450 | 114754 | 112014 | 67518 | 107551 | 43428 95974 69448 59469 7771 48804 16161 50138 | 110367 12645
202 | Co-pyrene 20760 | 30655 | 24318 | 110891 | 54289 18362 | 92142 | 95261 | 124679 | 110183 | 67743 | 120168 | 44163 136037 | 92433 | 59865 8004 58201 | 17061 | 58626 | 121353 13954
202 | Co-pyreneffluoranthene 377 126 2801 51
216 | C;-pyrenes/fluoranthenes 8254 9826 7248 19317 | 49810 4733 48327 | 59469 | 77575 | 53953 | 33039 | 60964 | 29461 13 16044 | 15995 | 32599 3578 11301 7629 24489 | 68423 8 1072 0 7416
230 | C,-pyrenes/fluoranthenes 2871 2849 2917 3876 20701 1075 13294 12945 19001 14875 10905 13273 10890 0 4103 4553 11139 802 2956 2558 8008 17867 0 305 0 3144
244 | Cs-pyrenes/fluoranthenes 847 691 702 1078 4026 197 2545 3212 4979 3432 2270 4449 2901 0 1055 1151 2481 100 720 897 1787 3195 0 18 0 1023
258 | Cs-pyrenes/fluoranthenes 364 365 391 1066 1085 94 870 689 923 788 746 751 560 0 698 1420 579 6 389 443 682 844 0 0 0 393
228 | Co-chrysene 11168 15964 | 13139 | 51543 | 36800 7511 52928 | 58832 | 79793 | 60287 | 38390 | 64546 | 25645 43 41276 | 46020 | 34219 3816 27689 | 13330 | 32184 | 63046 26 1257 11 11549
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Area Counts
Samples from NAPL Investigation—August 2004 Samples from RI/FS—May 2005
DW-4- DW-5- GWS- | GWS- | GWS- | GWS- | GWS- | GWS- | GWS- | GWS-
m/z Compound 8001 8011 8017 8022 8050 8030 8043 8032 8035 8040 FP 8020 | 3-1-G | 8056 8028 | 1-1-G FP 8054 | SGO5 | SGO7 | SG16 | ECO7 | EC12 | EC14 | EC13 | SG12
242 | Cy-chrysenes 3346 3649 2943 5716 19082 1466 14929 | 19116 | 27518 | 16300 | 10915 | 20413 | 10007 0 4862 6967 11253 835 4067 3898 7442 19799 0 421 0 4283
256 | C,-chrysenes 1146 1210 1046 1736 7137 353 3859 5094 7121 3761 2869 5385 3316 0 1312 2331 3335 218 1420 1366 2146 5332 0 76 0 1656
270 | Cs-chrysenes 359 224 308 463 1447 18 796 811 617 611 519 1045 795 0 357 603 697 0 298 452 736 1003 0 0 0 516
284 | Cs-chrysenes 90 172 144 270 169 0 101 150 151 142 173 154 177 0 226 277 202 0 153 156 197 228 0 0 0 154
148 | C;-benzothiophenes 1450 1425 1927 6254 25926 550 4942 7764 2072 5916 15587 9271 17160 474 1042 66 15509 452 602 294 2805 8695 405 0 188 5
162 | C,-benzothiophenes 3397 2925 1804 9275 30589 327 4164 6564 4635 5014 12139 6295 20797 87 1042 92 14662 457 781 217 4983 6849 27 0 0 17
176 | Cs-benzothiophenes 2301 1918 1221 4981 16322 101 1883 2828 3250 2007 5726 2372 10600 0 551 95 6946 142 396 128 4017 2524 4 4 119
190 | C,-benzothiophenes 634 541 463 1356 3907 2 301 477 676 341 1451 317 2585 0 147 46 1720 3 130 63 1238 387 0 0 0 85
204 | Cs-benzothiophenes 85 71 91 242 550 0 0 5 27 0 178 0 318 0 3 0 211 0 2 2 263 5 0 0 0 4
184 | Co-dibenzothiophene 2618 3117 1778 10798 17034 2065 7402 9656 8731 12268 11947 11886 12793 46 8756 2499 11729 931 2772 531 6142 12168 19 0 373
198 | C;-dibenzothiophenes 2515 2479 1405 4589 18113 701 4796 6377 7880 5961 7171 7073 13273 7 1652 1135 8223 493 1438 567 5980 7428 9 0 576
212 | C,-dibenzothiophenes 1510 1752 931 2037 10772 186 1766 3032 4059 2428 3252 2743 7321 0 974 1064 3898 173 1295 795 4028 3454 0 0 1034
226 | Cs-dibenzothiophenes 806 696 612 926 4221 60 719 1004 1442 920 1120 901 2999 23 578 669 1410 53 607 531 1681 968 0 0 0 690
240 | C,-dibenzothiophenes 183 192 217 240 1065 0 166 225 338 200 309 281 679 0 115 138 326 0 115 162 414 165 0 0 0 148
234 | Co-naphthobenzothiophene 1534 2317 1920 9677 4818 754 3269 3717 4857 4329 3307 4702 3571 0 5712 8431 3157 184 4441 1887 4664 3817 0 48 0 1524
248 | C;-naphthobenzothiophenes 673 611 591 1294 3014 113 1101 1351 2067 1382 1347 1678 2072 0 887 1547 972 13 870 602 1553 1407 0 2 0 804
262 | Cy-naphthobenzothiophenes 315 420 329 422 1378 0 400 563 787 337 549 321 508 0 344 573 587 0 321 473 727 488 0 0 0 445
276 | Cs-naphthobenzothiophenes 307 461 434 1002 960 48 747 810 1179 658 576 1050 545 0 943 1143 569 9 611 496 804 865 0 8 0 366
290 | C4-naphthobenzothiophenes 2 74 89 13 186 0 43 79 172 34 27 102 42 0 10 17 29 0 5 90 130 63 0 0 0 24
253 | Monoaromatic steranes 645 1012 1324 7685 0 6343 0 0
239 | Monoaromatic steranes 0 0 0
231 | Triaromatic steranes 1141 2169 2539 1207 3664 1934 0 1386 414 1085 1331 1172 0 567
245 | Triaromatic steranes 434 845 1079 463 1192 0 525 0 273 572 701 529 0 327
TIC | Pristane 7002 4211 8986 12275 3280 3633 ND 2417 ND ND ND ND ND
TIC | Phytane 3926 2041 5688 7318 1685 2742 ND ND ND ND ND ND ND
TIC | Retene 8239 Cco 15450 Cco co co 16410 Cco Cco co Cco ND ND ND Cco
TIC | C30 hopane 1150 2110 2197 ND ND ND ND ND ND ND ND ND ND

Notes
est Estimated Value

CO Co-elutes with another compound.
NAPL Non-aqueous phase liquid

ND Not Detected

TIC Total lon Chromatograph
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GWS-EC-04 (90' NW)

Concentrations in (mg/kg)

GWS-SG02 (10' SE)

Concentrations in (mg/kg)

strategy = science = engineering

Seattle Law Department
Gas Works Park

As Cu Pb Hg Zn TPAH As Cu Pb Hg Zn TPAH
40 GWS-EC04-0023| 10U | 9.2 6U (01U 26 63 GWS-SG02 40 342 310 0.9 500 79 — 40
GWS-EC-06
LAKE UNION GWS-SG03 (30’ SE) Concentrations in (mg/kg)
Concentrations in (mg/kg) I As Cu Pb Hg Zn
2 - As | Cu | Pb | HJ | Zn |TPAH GWS-EC06-0023 | 20 130 | 278 |09 422
| GWS-SG03 | 40U | 351 | 260 | 07 | 431 | 13 GWS-EC06-0038| 6U| 13 | 10 1006 | 33
GWS-EC06-0056 7 1 3 |0.05U| 26
GWS-EC-01 GWS-EC-02 (30' NW)
= Concentrations in (mg/kg) Concentrations in (mg/kg)
% = As | Cu | Pb | Hg | Zn |TPAH As | Cu | Pb | Hg | Zn |TPAH (50' SE),
()] GWS-EC01-0025 40U 25 20U (04U 42 |0.18U GWS-EC02-0025 40U 24 20U [ 04U 36 [0.09U
Q GWS-EC01-0090 U | 27 10U |03U 43 0.14U GWS-EC02-0100 30U | 31 10U [ 02U 46 [0.06 U
8 GWS-EC01-0172 30U | 29 10U | 03U 42 (013U GWS-EC02-0175 | 30U | 31 10U [ 03U 45 [0.06 U
-
o) RD, GWS-GC-04
< (90" NW)
@2 .20 -20
D ’Ff)f o L A A A S A i S
$ / / :
[}
LI_ -
£
c H—"
S S ]
m -
> -40 % ?/ -1 -40
o /
] !
i VT?
(L s s : /'7
ot
-60 |- 7 -60
8oL — -80
LEGEND Horizontal Scale in Feet Notes:
0 60 120 A subset of preliminary
. . COPCs is shown.
E DNAPL in Sediment ey — S Is shown
0 20 40 Concentrations have been
. . . . rounded for clarity.
13861 Concentration Exceeding Vertical Scale in Feet :
i N Extent of VT estimated
TPAH SSQL of 170 ppm Vertical Exaggeration x 3 based on uplands data.
EB3 2004 NAPL Investigation
RDU Upper Recent Deposits RDL Lower Recent Deposits GC Glaciolacustrine Clay Fill Gas Works Fill SD stratified Drift VT vashon Till
__,f Very soft, wet, brown to black sandy silt, / Very soft, wet, olive brown to dark Very soft, wet, dark gray clay with ———7 Loose, wet to dry, gray to black, poorly graded Loose to very dense, moist to wet, brown to Dense to very dense, wet to dry,
f_..r:_: and organic silt, wood chunks and debris // brown sandy organic silt with localized sand and silty sand lenses ] QC’O sand with clay, silt and gravel; abundant ash, gray, fine to medium-grained sand with silt and gray to brown sandy clay with
grading to a very soft, wet, gray clay with silt | thin sand interbeds; med-high plasticity == cinders, wood; brick fragments; tar gravel, interbedded with sandy silt gravel to silty sandy gravel
FLOYD | SNIDER Chemical Forensics Sampling Report Figure 4.2

Geologic Cross Section A to A'

G:Project\Clients\Floyd Snider\Gasworks\Sections\SectionA-A"




CONFIDENTIAL AND PRIVILEGED: PREPARED IN PREPARATION FOR LITIGATION

GWS-SG07 (15 SE)

Concentrations in (mg/kg)

strategy =

science = engineering

Seattle Law Department
Gas Works Park

As Cu Pb Hg Zn TPAH
| GWS-SG07 30 248 189 0.5 435 119
GWS-EC07 (30' SE)
Concentrations in (mg/kg)
As Cu Pb Hg Zn TPAH
GWS-EC07-0013 9 45 90 | 0.34 138 19B
GWS-EC07-0034 | 10 123 260 | 1.9 332 |4,687
GWS-EC07-0046 8u 46 9 | 006Ul 78 27
GWS-EC07-0056 5U 16 3 | 004U 54 0.67B
GWS-EC09 (40' NW) '
B Concentrations in (mg/kg) CR-19 (20' NW) B
As C Pb Z
40 - Hg n | TRAR Concentrations in (mg/kg) — 40
GWS-EC09-0008| 40 U 24 20U | 04U 35 (042U As Cu Pb Hg Zn TPAH
GWS-EC09-0092| 40U 29 10U | 03U 42 10.08U
GWS-EC09-0176] 30U | 31 | 10U | 02U | 45 |0.06U CR-19A1 90 | 33 | 26 | 042 )| 76 |2,305
CR-19B | 4.0 10 1" 0.06 33 1,416
CR-19C | 3.0U 8.4 2 0.01 26 171
LAKE UNION T
4 (=R CN o//r:,
20 | 200000m20 ] 20
GWS-EC08 [, 9,559, 5.6)
" - ,é 04] « 060/{3/6
Concentrations in (mg/kg) finsaiBrosn B g
GWS-EC10 (10'NW) NLU-12 GWS-EC08-0006 | 40U | 33 | 20 |04U | 67 |[1,229 93',5{;}/ %é/zgﬂo/
— Concentrations in (mg/kg) Concentrations in (mg/kg) GWS-EC08-0028 | 40U | 20 | 20U | 04U | 31 600 / ijc;%o/ ot
g As | Cu | Pb | Hg | zn |TPAH As | Cu | Pb | Hg | zn |TPAH GWS-EC08-0048 | 40U | 25 | 20U |04U | 41 907 GWS-GC02 G S-E607-0013
-— | — | | " [ —
© 0 GWS-EC10-0025| 40U | 21 | 20U [03U | 35 |o18U NLUT2US-S1 | 30 | 149 |242 |2 354 | 618 GWS-EC08-0068 | 40U | 27 | 10U | 0.3U | 41 11,602 (20" NW) /T GWSLEC07-0034 0
o g NLU12US.S2 | 2 4 |4 _ 132 GWS-EC08-0100 | 30U | 28 | 10U |03U | 44 825 /-4 [IGWS-EC07-0046
GWS-EC10-0090| 40U | 26 20U [ 03U 42 [0.15U U12Us-S ou 5 6 0.5 3 6 GWS-EC08-0129 | 30U 30 10U | 02U 47 218 3-2 B / - GWS-EC07-0056
2 GWS-EC10-0180| 30U | 27 | 10U |03U| 44 |0.13U NLU12-US-S3A| 50U | 25 | 20U| 03U| 37 0.18 . . : j 4
8 \ 8054 7
— 3.3 (20' SE) ,.‘ o
L » ’( A
) GWS-GC05 —RDy B
< 2 [ """ 8020 S D -
n 20 T T T v /_UZU-1 ’ . CR-19A r) —-20
2 [~ 7 a/ ) R L T T T T s ] L ANCUT2USESR £8054[] —
= 7 W’ U1, ' I I CR-19B
L Il CR-19C —
- !
S L VT?
®© - H
S 40 L .40
o ?
L
SD / Horizontal Scale in Feet
v 0 60 120
0 20 40
LEGEND Vert!cal Scale in Fget
-60 Vertical Exaggeration x 3 - -60
E DNAPL in Sediment Notes:
/ H . . A subset of preliminary COPCs is shown.
i 1,3861 Concentration Exceeding _
TPAH SSQL of 170 ppm Concentrations have been rounded for clarity.
e . . Extent of VT estimated based on uplands data.
kel 2004 NAPL Investigation
80 - —-80
RDU Upper Recent Deposits RDL Lower Recent Deposits GC Glaciolacustrine Clay Fill Gas Works Fill SD stratified Drift VT vashon Till
__,f Very soft, wet, brown to black sandy silt, / Very soft, wet, olive brown to dark Very soft, wet, dark gray clay with ———7 Loose, wet to dry, gray to black, poorly graded Loose to very dense, moist to wet, brown to Dense to very dense, wet to dry,
f_..r:_: and organic silt, wood chunks and debris // brown sandy organic silt with localized sand and silty sand lenses ] QC’O sand with clay, silt and gravel; abundant ash, gray, fine to medium-grained sand with silt and gray to brown sandy clay with
grading to a very soft, wet, gray clay with silt | thin sand interbeds; med-high plasticity == cinders, wood; brick fragments; tar gravel, interbedded with sandy silt gravel to silty sandy gravel
FLOYD | SNIDER Chemical Forensics Sampling Report Figure 4.3
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strategy =

science = engineering

Seattle Law Department
Gas Works Park

GWS-EC12 (30'NW) GWS-SG13 (10" SE)
Concentrations in (mg/kg) Concentrations in (mg/kg)
As Cu Pb | Hg | zn | TPAH As Cu Pb | Hg | zn |TPAH
GWS-EC12-0008| 40U | 27 |20 |03U | 54 |102 lowsseta | 15 | 106 | 05 [o12 [233 | e
0 GWS-EC12-0043| 40 U 21 10U (03U 38 0.39
GWS-EC15(50' SE) GWS-EC12-0064[ 30U | 24 | 10U [03U | 40 0.36 U GWS-EC11 (10' SE)
Concentrations in (mg/kg) GWS-EC12-0084| 30U | 26 | 10U |03U | 45 03U — v
C As | Cu | Pb | Hg | zn |TPAH GWS-EC12-0108| 9U | 8.1 3U |008U|l 22 | 41 Concentrations in (mg/kg) C
As Cu Pb Hg Zn TPAH
GWS-EC15-0007 | 40U 21 20U | 04U 33 0.63
40 GWS-EC15-0050 | 30U 30 10U | 04U 44 0.15U GWS-SG16 (50. NW) GWS-EC11-0019| 6U 135 10 |0.06U| 29.8 |(9.6B — 40
GWS-EC15-0076 | 30U 34 10U | 03U 48 0.14 U - - GWS-EC11-0048 6U 16.1 7 0.07 335 (7.2B
ows-Ec15-0106 | 40u | 28 | 10u |03u| 43 |014uU Concentrations in (mg/kg) GWS-EC11-0067 | 6U | 127 | 3 |0.06U| 256
GWS-EC15-0135| 30U | 31 [ 10U [03U | 47 |013U As Cu Pb | Hg | zn |TPAH
GWS-EC15-0173 | 30U 29 10U | 03U 44 0.13U | GWS-SG16 130 454 11,120 1.9 769 | 371.5
CR-21 (10' SE)
LAKE UNION ] Concentrations in (mg/kg)
20 I As [ cu | Po [ Hg [ zn | TPAH 20
CR-21A 39 108 166 0.37 283 | 482 1 GWS-EC11-0019
CR-21B " 19J 17 0.11 62 4.83 [ GWS-EC11-0048 4|
GWS-GC01 [ 1GWS-EC11-0067 _— . °
GWS-EC13 (10'NW) (40' SE) A
’E\ GWS-EC17 (60' SE) Concentrations in (mg/kg) F eV
5 —
- ol Concentrations in (mg/kg) As Cu Pb Hg Zn TPAH / o
0O As | Cu | Pb | Hg | Zn |TPAH GWS-EC13-0002| 30U | 40 |40 |04 94 [M}386
2 GWS-EC17-0009| 50U | 23 | 20U |04U | 35 |0.19U GWS-EC13-0050| 40U | 26 | 20U | 04U | 40 122
[S] GWS-EC17-0055| 40 U 24 20U | 04U 37 0.16 U GWS-EC13-0090| 40U 29 10U | 0.3U 43 29
3 GWS-EC17-0125| 30U 28 10U | 0.3U 43 0.14 U GWS-EC13-0124| 30U 30 10U [ 03U 45 0.33
L GWS-EC17-0178| 30 U 28 10U | 02U 44 0.12U
@) GWS-GC06 RD SD
32) 20 (40' SE) u 20
- —-—-? widar;;;;;;;;;;;';;;;_ﬁ_ﬁ P L = B S J— —_ — — — -
2 H/GWS-EC17-0009 GWS-EC15-0007) GWS-EC13-0002 GWSE
= g . GWS-EC12-0043 |
o /GWS-EC17-0055 GWS-EC15-0050] GWS-EC13-0050] st —
o GWS-EC15-0076[] e e o
£ GWS-EC15:0106[] GWS-EC13-0090 ] RD GWS-EC 12'0 108 [ [={ 508050 —
S | |GWS-EC17-0125 GWS-EC15-0135[] GWS-EC13-0124[] | L - VT?
= | [ Tcws-Ec17:0178 GWS-EC15-0173[_| :
S ol L =g LEGEND 40
w / 1 . .
7 DNAPL in Sediment
P / ’)/ . .
/- 1,386 Concentration Exceeding
2 = TPAH SSQL of 170 ppm
0 I- o — /? / B 2004 NAPL Investigation 1 60
gris — / / Horizontal Scale in Feet
Pt / 0 60 120
. oY Lo SRy 5 I e —
: F ? 0 20 40
GC - ? / Vertical Scale in Feet
Vertical Exaggeration x 3
-80 = - / VT? 1 -80
— Notes:
i 22— / A subset of preliminary COPCs is shown.
? r) - 7 Concentrations have been rounded for clarity.
/ Extent of VT estimated based on uplands data.
100 / -1 -100
RDU Upper Recent Deposits RDL Lower Recent Deposits GC Glaciolacustrine Clay Fill Gas Works Fill SD stratified Drift VT vashon Till
__,f Very soft, wet, brown to black sandy silt, / Very soft, wet, olive brown to dark Very soft, wet, dark gray clay with ———7 Loose, wet to dry, gray to black, poorly graded Loose to very dense, moist to wet, brown to Dense to very dense, wet to dry,
H’Ji:%j and organic silt, wood chunks and debris // brown sandy organic silt with localized sand and silty sand lenses ] QC’O sand with clay, silt and gravel; abundant ash, gray, fine to medium-grained sand with silt and gray to brown sandy clay with
grading to a very soft, wet, gray clay with silt | thin sand interbeds; med-high plasticity == cinders, wood; brick fragments; tar gravel, interbedded with sandy silt gravel to silty sandy gravel
F L O Y D | S N | D E R Chemical Forensics Sampling Report Figure 4.4

Geologic Cross Section C to C'
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Chemical Forensics Analysis Chromatograms
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