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1,2-Dichloropropane ug/L 3 1 2.7
Benzene we/L] 3 3 28 -36 SP-62 SP-80
Chlorobenzene we/L] 3 1 4.1 Unfiltered
cis-1,2-Dichloroethene pg/L 3 3 3,200 - 5,400 \; S'12 SP'61 Chemical Unit |Filtered Result| Result
Tetrachloroethene ug/L 3 1 3.8 Arsenic mg/L 0.000590 0.000855
trans-1,2-Dichloroethene ug/L 3 3 27 -72 '3--5 Cadmium mg/L 0.000011 0.000037
Trichloroethene ug/L 3 2 6.2 -11 SP'8O Copper me/L 0.0228 0.0214
Vinyl chloride ug/L 3 3 760 - 3,500 Lead me/L 0.000078 0.000277
Xylene (ortho) ug/L 3 1 14
Total xylene g/l 3 1 12 Mercury mg/L| 0.00000869 | 0.00000646
X-B Nickel mg/L| 0.000040 U 0.00280
o Zinc mg/L| 0.0168 00141
#of Range of Carbon disulfide ug/L na 1.1
Analyte Unit N Detects Detects TPH - Diesel Range mg/L 0.50 0.54
1,2-Dichloroethene (total) ug/L 4 1 8.0 . TPH me/L 0.50 0.54
Vinyl chloride w/L| 6 1 1.0 Sli p 2
AT SP-82 SP-82
Unfiltered
S-4 = - : Chemical Unit [Filtered Result| Result
et wit] 8 | ooeas | oo Arsenic meg/L]  0.00117 0.00167
1,1-Dichloroethane w/L| 7 2 15 -2.0 Cadmium mg/L| 0.000508 0.000588
1,1-Dichloroethene ug/L 7 1 1.0 / Copper mg/L 0.00825J 0.0122J
1,2-Dichloroethene (total) wg/L| s 4 1.0 -19 19 Lead mg/L| 0.000204 0.00530
Tetrachloroethene ug/L 7 1 2.6 Mercury mg/L| 0.00000338 0.0000143
Toluene ug/L| 7 1 2.0 Nickel mg/L| 0.00346 0.00598
Trichloroethene vg/L| 7 1 10 Silver meg/L|  0.000099 0.00011
Vinyl chloride ug/L 7 2 1.0 -2.0 \ Zinc me/L 0.161 0.194
Total xylene we/L] 5 1 1.0 19 \\
Slip 3
SP-54
S-6 Unfiltered
#of Range of Chemical Unit |Filtered Result Result
Analyte Unit N Detects Detects -
Arsenic mg/L 0.000404 0.00130
Acetone ug/L 3 1 6.4 -
Tetrachloroethene ug/L 4 2 13 -5.8 Cadmium me/L 0.000012 0.000710 Q

Chromium mg/L na 0.0749 Vv
Lead mg/L 0.000703 0.296
Seep Sampllng event Mercury mg/L| 0.0000132 0.000582 S|
Nickel mg/L 0.00084 0.00392 fg
[ ] Great Western Zinc mg/L 0.00545 0.322 A’),'«y
1,2-Dichlorobenzene pg/L 1.0U 2.9 _

[ LDW RI 1,3-Dichlorobenzene ug/L 3.6 58.3 wsp é,«4\__
1,4-Dichlorobenzene ug/L 39 40.2 %

Road Aroclor-1248 pg/L 0.21 4.7

Aroclor-1254 pg/L 0.15U 23] o

Navigation channel Aroclor-1260 pg/L 0.047 19 v

Total PCBs pg/L 0.26 8.9
- R'Ver m|le Carbon disulfide pg/L na 2.4
Chlorobenzene pg/L na 6.5
Gasoline mg/L na 0.29
Note: All results are presented if single samples were analyzed at a given location; if multiple TPH - Diesel Range me/L 14 22
samples were analyzed, the concentration range and number of detects are presented. Only TPH - Motor Oil Range | mg/L| 0.50U 19
chemicals with detected concentrations are shown (in either filtered or unfiltered samples). TPH mg/L 14 4.1

N 0 750 1500 Map 4-11b. Seep water sampling data (only

. W d Feet detected chemicals), RM 0.0 to RM 2.5
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SE-11001
Filtered | Unfiltered
Chemical Unit Result Result
Arsenic mg/L 0.01 0.012
Lead mg/L 0.02 U 0.005
Vanadium mg/L 0.004 0.02
Zinc mg/L | 0.008 U 0.02
cis-1,2-Dichloroethene pg/L na 40
Vinyl chloride ug/L na 36
SP-48
Unfiltered
Chemical Unit [Filtered Result Result
Arsenic mg/L 0.000422 0.000618
Cadmium mg/L 0.000101 0.000127
Copper mg/L 0.0101) 0.0111)
Lead mg/L| 0.000154 ) 0.00106
Mercury mg/L| 0.00000132 | 0.00000109
Nickel mg/L 0.00156 0.00323
Silver mg/L 0.000053 0.000054
Zinc mg/L 0.0158 0.0177
SE-21002
Filtered | Unfiltered
Chemical Unit Result Result
Arsenic mg/L 0.006 0.012
Vanadium mg/L 0.01U 0.01
SE-31003
Filtered | Unfiltered
Chemical Unit Result Result
Arsenic mg/L 0.01 0.02
Copper mg/L | 0.002 U 0.03
Mercury mg/L | 0.00010 U [ 0.00020
Vanadium mg/L | 0.002U 0.05
Zinc mg/L 0.004 U 0.05
SE-41004
Filtered | Unfiltered
Chemical Unit Result Result
Arsenic mg/L 0.008 0.009
SE-51005
Filtered | Unfiltered
Chemical Unit Result Result
Arsenic mg/L 0.008 0.01
Lead mg/L 0.02U 0.004
Vanadium mg/L | 0.002U 0.01
SE-61006
Filtered | Unfiltered
Chemical Unit Result Result
Arsenic mg/L 0.01 0.01
Lead mg/L 0.02U 0.006
Vanadium mg/L | 0.002 U 0.02
Zinc mg/L | 0.004 U 0.02

3.0

2.7

2.8

SP-48

31—

32—

Seep sampling event
@ Boeing Plant 2
® [DWRI
Road
Navigation channel
— River mile
SP-12
Unfiltered
Chemical Unit |Filtered Result Result
Arsenic mg/L 0.000771 0.00113
Cadmium mg/L 0.000107 0.000133
Copper mg/L 0.0125) 0.0158 )
Lead mg/L 0.000129 0.000823
Mercury mg/L| 0.00000074 | 0.00000518
Nickel mg/L 0.00424 0.00803
Silver mg/L 0.000053 0.000033
Zinc mg/L 0.0141 0.0161
SP-10
Unfiltered
Chemical Unit |Filtered Result Result
Arsenic mg/L| 0.000841 na
Cadmium mg/L| 0.000085 na
Copper mg/L| 0.00869J na
Lead mg/L 0.000252 na
Mercury mg/L| 0.00000092 na
Nickel mg/L 0.00132 na
Silver mg/L 0.000021 na
Zinc mg/L 0.01197 na
SP-12
SE-94105
Filtered | Unfiltered
Chemical Unit Result Result
Arsenic mg/L 0.008 0.008
Copper mg/L 0.008 0.03
Lead mg/L 0.02U 0.005
Vanadium mg/L 0.002 0.01
Zinc mg/L 0.035 0.05
°® SE~-11001
® SI%-21002
© SE-31003
SE-84102
Filtered [ Unfiltered
5] SE-41004 : Chemical Unit Result Result
Arsenic mg/L na 0.004
Chromium mg/L na 0.006
Copper mg/L na 0.013
Lead mg/L na 0.022
Nickel mg/L na 0.01
Vanadium mg/L na 0.022
) SE_51005 Zinc mg/L na 0.061
| Fluoranthene ug/L na 1.3
© SE-61006 Phenanthrene ug/L na 1.0
Total HPAH ug/L na 1.3
Total LPAH ug/L na 1.0
Total PAH ug/L na 2.3
Aroclor-1260 ug/L na 1.8
Total PCBs ug/L na 1.8
SE-74101
Filtered | Unfiltered
@ SE-00801 Chemical Unit | Result Result
| Arsenic mg/L na 0.005
Chromium mg/L na 0.009
Copper mg/L na 0.014
Lead mg/L na 0.016
SE-94105 Vanadium mg/L na 0.015
Zinc mg/L na 0.052
cis-1,2-Dichloroethene pg/L na 1.2
Trichloroethene ug/L na 1.9

§E-84102
) . i o SE-74101
Note: Only chemicals with detected concentrations are shown (in either
filtered or unfiltered samples). At some locations between RM 2.2 and
RM 2.5, multiple samples were collected over time. At those locations,
the range of concentrations is presented for detected chemicals. 34—
300 600 Map 4-11c. Seep water sampling data (only
° W 1 14 Feet detected chemicals), RM 2.5 to RM 3.4
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SE-SWY01
Filtered | Unfiltered
Chemical Unit Result Result
Arsenic mg/L 0.008 0.02
Chromium mg/L 0.02U 0.018
Copper mg/L 0.01U 0.02)
Lead mg/L | 0.001U 0.03) SE-SWY02
Mercury mg/L | 0.00010U | 0.00020 Filtered | Unfiltered
Nickel me/L 0.05U 0.01 Chemical Unit Result Result
Vanadium mg/L | 001U 0.03J Chromium me/L na 0.02
Zinc mg/L | 0.02u 0.08J Copper me/L na 0.007
Aroclor-1260 ug/L na 1.7) Lead me/L na 0.104
Total PCBs /L na 179 Vanadium mg/L na 0.006
oM cis-1,2-Dichloroethene ug/L na 7.2 Z.inc - me/L na 0.036
Vinyl chloride g/l na 31 cis-1,2-Dichloroethene ug/L na 3.9
Trichloroethene ug/L na 13
SE-SWYO01
SE-SWYO02
SE-SWY03
Filtered | Unfiltered
Chemical Unit Result Result SE-SWYO03
Arsenic mg/L 0.008 0.01 AY
Chromium mg/L 0.02U 0.049
Copper mg/L 0.01U 0.06
Lead mg/L | 0.001U 0.1
Mercury mg/L | 0.00010U | 0.00020 SEEP. 3 SE-SWY05
Nickel mg/L | 0.05U 0.03 =
Vanadium mg/L | 0.01U 0.026 SE-SWY04
Zinc me/L 0.03 01 Filtered [ Unfiltered
Aroclor-1260 g/l na 26 Chemical Un;t Result Result
Arsenic mg/L 0.009 0.012
Total PCBs ugh AL 15 SE-SWY06 Chromium mg/L | 002U 0.01
SEEP 2 SE-SWYO07 Copper meg/L | 001U | 0052
- Lead mg/L | 0.005U 0.04
Nickel mg/L 0.05U 0.05
SEEP_3 Vanadium mg/L | 0.01U 0.02
Filtered Unfiltered Zinc mg/L 0.09 0.2
Chemical Unit Result Result a6 SEEP_l
Chromium mg/L 0.00800 J 0.00700 ’
Copper mg/L 0.00400J 0.00400
Aroclor-1260 ug/L na 0.94)
Total PCBs ug/L na 0.94)
SEEP_2
Filtered Unfiltered
Chemical Unit Result Result
Chromium mg/L 0.00900J 0.00600
Copper mg/L 0.00500J 0.00250
BEHP ug/L na 8.9
SEEP_1 SW-SWY01
Filtered Unfiltered Filtered | Unfiltered
Chemical Unit Result Result 37 . Chemical Unit Result Result
Copper meg/L | 0.00500) 0.00300 ) Arsenic me/L na 0.002
Zinc mg/L | 0.00600UJ | 0.00700J Copper me/L na 0.015
SE-SWY06 Lead mg/L na 0.002
Filtered | Unfiltered Zinc me/L na 0.059
Chemical Unit Result Result Aroclor-1254 /L na 0.93)
SIS Arsenic mg/L na 0.006 Total PCBs g/l na 0.93
Filtered | Unfiltered Copper me/L na 0.002
Chemical Unit Result Result Lead mg/L ha 0.002
Arsenic mg/L na 0.008 Vanadium me/L na 0.002
Copper mg/L na 0.006 Zinc me/L na 0.038
Lead me/L na 0.005 cis-1,2-Dichloroethene ug/L na 16
Vanadium mg/L na 0.003 Vinyl chloride He/L na 32
Zinc me/L na 0.048 SE:SWYO72 i
- - Filtered | Unfiltered
cis-1,2-Dichloroethene ug/L na 26 Chemical Unit Result Result
Trichloroethene ug/L na 2.7 Arsenic e/l o 0.006
Vinyl chloride ug/L na 3.5 ead me/L o 0.001
Vanadium mg/L na 0.009
Zinc mg/L na 0.006 SE:20 Unfiltered
Benzene ug/L na 22 Chemical Unit |Filtered Result|  Result
. — Arsenic mg/L 0.00135 0.00158
38 Cadmium mg/L 0.000111 0.000114
Copper mg/L 0.00816 J 0.0102)
Lead mg/L 0.000096 0.00144
Mercury mg/L| 0.00000062 | 0.00000061
Nickel mg/L 0.00525 0.00883
Silver mg/L 0.000112 0.000086
Zinc mg/L 0.00808 0.0108
Seep sampling event
® Boeing Plant 2
® |DWRI
® T-117
Road
Navigation channel
— River mile
Note: Only chemicals with detected
concentrations are shown (in either
filtered or unfiltered samples).
200 400 Map 4-11d. Seep water sampling data (only
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SP-41

04-SP
Sp-41 Unfiltered
Unfiltered Chemical Unit Result
Chemical Unit |Filtered Result|  Result Vanadium mg/L | 0.0084
Arsenic mg/L 0.000235 0.000230
Cadmium mg/L 0.000133 0.000158
Lead mg/L 0.000036 0.000080
Mercury mg/L| 0.00000062 | 0.00000112
Nickel mg/L 0.00223 0.00471
Silver mg/L 0.000036 0.000026
Zinc mg/L 0.00607 0.00714
02-SP
Unflltered
Chemlcal Unit Result
Arsenic mg/L 0.0310
Cadmium mg/L 0.0116
Chromium mg/L 0.202 04-SP
Copper mg/L 0.203 OZ-SP 03 SP 05'SP
Lead mg/L 0.0441
Nickel mg/L 0.0700 06 SP
Vanadium mg/L 0.400 01-SP
Zinc mg/L 0.223
BEHP pg/L 27.0
42—
01-SP
Unf Itered
Chemlcal Unit Result
Cadmium mg/L 0.0021
Vanadium mg/L 0.0101
SP-39
Unfiltered
Chemical Unit [Filtered Result Result SP-39
Arsenic mg/L 0.000054 0.000058
Cadmium mg/L 0.000206 0.000272
Copper mg/L 0.0101) 0.0122)
Lead mg/L 0.000051 0.000161
Mercury mg/L | 0.00000087 | 0.00000094 4.3
Nickel mg/L 0.00278 0.00643
Silver mg/L 0.000028 0.000025
Zinc mg/L 0.00830 0.00990
Heptachlor epoxide pg/L 0.0090 0.0076

Seep sampling event

® LDWRI
O Rhéne-Poulenc
Road

Navigation channel
River mile

Note: Only chemicals with detected concentrations are shown (in either filtered or unfiltered samples).

03-SP
Unfiltered
Che Unit Result
Vanadium mg/L 0.0175
07-SP
07-SP
Unfiltered
Chemical Unit Result
Vanadium mg/L = 0.005663
BEHP ug/L 13.8
05-SP
Unfiltered
Chemical Unit Result
Mercury mg/L = 0.00065
Vanadium mg/L 0.0028
06-SP
Unfiltered
Chemical Unit Result
Vanadium mg/L 0.0030

° N O 300 60('): t
‘x ? ee
c ; ln ard LLC 0 100 200

environmental Meters

Map 4-11e. Seep water sampling data (only
detected chemicals), RM 4.0 to RM 5.0
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Map 4-12a. Porewater sampling locations
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DRO55
Analyte Unit Result
Arsenic ug/L 63
DRO55 Lead ug/L 2
00 Vanadium ug/L 16
° Dibutyltin as ion ug/L 0.010J
Tributyltin as ion ug/L 0.080)
/
o)
02
/
03
DR038
Analyte Unit Result
DR038 -
oh Arsenic ug/L 67
' Lead ug/L 2)
Silver ug/L 0.4)
Vanadium ug/L 17
Dibutyltin as ion ug/L 0.010J
Tributyltin as ion ug/L 0.040)
0% N
0.6
~ DR018
Analyte Unit Result
Lead ug/L 1)
Y Dibutyltin as ion ug/L 0.010J
Tributyltin as ion ug/L 0.020)
Slip 1
08
Kellogg I. @ DRO18
09
N
A
22
DR096
Analyte Unit Result
Aluminum ug/L 153
13 Arsenic ug/L 74
Lead ug/L 2
Vanadium ug/L 18
Tributyltin as ion ug/L 0.020) DR147
Analyte Unit Result
oA Arsenic ug/L 93
Cadmium ug/L 4)
Lead ug/L 1)
Vanadium ug/L 17
Tributyltin as ion ug/L 0.020)
15
DR109
PSDDA99 samples S|ip 2 Analyte Unit | Result
Location Analyte Unit Result Arsenic ug/L 103
S1 Tributyltin as ion ug/L 0.040) 16 Cadmium ug/L 4)
S2 Tributyltin as ion L 0.020)
ibutylti i ug/ DR0O96 Copper ug/L 5
S3 Tributyltin as ion ug/L 0.15 Lead ug/L 4
sS4 Tributyltin as ion ug/L 0.15) Silver ug/L 0.3)
S5 Tributyltin as ion ug/L 0.010J Vanadium ug/L 17
S6 Tributyltin as ion ug/L 0.020) 41 Zinc ug/L 5]
Bl |Tributyltin asion  |ug/L 0.03 51® Dibutyltin as fon pe/L | 0.0070)
. S7 Tributyltin as ion ug/L | 0.0401 2@ Tributyltin as ion pg/L | 0.020J
Sampling event . —
S8 Tributyltin as ion ug/L 0.050J 33®
S9 Tributyltin as ion ug/L 0.020)
® EPASI e LU - 54®
S10 Tributyltin as ion ug/L 0.11) S s5@®
® PSDDA99 S11  [Tributyltin as ion pg/L | 0.040) S6 B1
S7
®ss
Road DR133 oY) DR147
Analyte Unit Result 9
i i 0
Navigation channel Arsenic na/L - ®Su N
. . Lead ug/L 0.9) ®s12
— River mile . DR133 DR109
Vanadium ug/L 14
Tributyltin as ion ug/L | 0.00801 Slip 3
Note: Only detected chemical concentrations are shown.
Map 4-12b. Porewater sampling data (only
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2.0

PE-02

® ® PE-0
See Map 4-12b. pz-01 ®
PE-06
< ®pPz-02 PE03® ‘ PE.0S
52 ® ® DR109 3 PE-04® :
Z.T 7/ ® .PE 08
- AsS
Ny & Pz-03 Pz-04 PE-07
Slip 3 ® pz-05
22—
S13®
® Pz-06
v 0 25 50
W Feet
0 5 10
WO Meters
23— .
Note: No VOCs were detected in
D140 LDW RI the piezometer (PZ) samples.
Analyte Unit Result
, S14 ® 2
Silver ug/l 1 0.4 DR140 ) LDW-PW-G-PE-01 LDW-PW-G-PE-04
Vanadium ug/L 11 - -
Analyte Unit Result Analyte Unit Result
Zinc ug/L 6)J - - -
1,1-Dichloroethane ug/L 0.4 cis-1,2-Dichloroethene ug/L 2.4
2.4 Carbon disulfide ug/L 0.2 Vinyl chloride ug/L 1.8
cis-1,2-Dichloroethene ug/L 6.1
Tetrachloroethene ug/L 0.4
trans-1,2-Dichloroethene ug/L 0.3 LDW-PW-G-PE-05
S15® Trichloroethene ug/L 0.5 Analyte Unit | Result
Vinyl chloride ug/L 3.4 1,1-Dichloroethane ug/L 3.7
1,1-Dichloroethene ug/L 1.1
25— -
1,2-Dichloroethane ug/L 15
LDW-PW-G-PE-02 1,2-Dichloropropane ug/L 2.5
PSDDA99 samples Analyte Unit Result cis-1,2-Dichloroethene ug/L 630
Location Analyte Unit Result 1,1-Dichloroethane ug/L 0.4 Tetrachloroethene ug/L 1.1
B2 Tributyltin as ion pg/L 0.030) cis-1,2-Dichloroethene ug/L 46 Toluene ug/L 0.5
s13 Tributyltin as ion pg/L 0.020) trans-1,2-Dichloroethene ug/L 3.4 trans-1,2-Dichloroethene ug/L 16
s14 Tributyltin as ion ug/L 0.020 J 26 Trichloroethene ug/L 2.5 Trichloroethene ug/L 1.1
515 Tributyltin as ion g/l 0.55 ’ Vinyl chloride ug/L 11 Vinyl chloride ug/L 270
S16 Tributyltin as ion L 0.030J
ooy et ue/ S16®
S17 Tributyltin as ion ug/L 0.020)
S18  |Tributyltin as ion /L | 0.010) LDW PWG PF-03 LDW PWG PE 08
fouty™ ! HE - Analyte Unit Result Analyte Unit Result
cis-1,2-Dichloroethene ug/L 0.5 1,2-Dichlorobenzene ug/L 0.5
27 Vinyl chloride ug/L 0.4 1,4-Dichlorobenzene ug/L 0.3
' 1,1-Dichloroethane ug/L 16
1,1-Dichloroethene ug/L 4.9
1,2-Dichloroethane ug/L 7.4
1,2-Dichloropropane ug/L 1.7
DR181 Benzene ug/L 9.4
Analyte Unit Result Carbon disulfide ug/L 0.7
Arsenic ug/L 34 2.8 Chlorobenzene ug/L 1.4
Cadmium /L 4 = cis-1,2-Dichloroethene ug/L 2,900
He, ® DR181
Lead pg/L 2 Isopropylbenzene ug/L 0.2
Vanadium ug/L 12 Toluene pe/L 3.5
) trans-1,2-Dichloroethene ug/L 21)
Slip 4 ,
Trichloroethene ug/L 0.4
Vinyl chloride ug/L 2,500
29
LDW-PW-G-PE-07
Analyte Unit Result
1,1-Dichloroethane ug/L 11
Chlorobenzene ug/L 0.4
cis-1,2-Dichloroethene ug/L 18
Vinyl chloride ug/L 7.2
3.0
S17®
LDW-PW-G-PE-08
Field Field
Analyte Unit Result Replicate | Replicate
1,2-Dichlorobenzene ug/L 0.4U 0.6 1.2
31 1,4-Dichlorobenzene ug/L 04U 0.2U 03
1,1-Dichloroethane ug/L 6.7 4 7.7
1,1-Dichloroethene ug/L 04U 0.3 0.2U
Carbon disulfide ug/L 0.4 0.2 0.2
Chlorobenzene ug/L 0.4U 0.3 0.6
cis-1,2-Dichloroethene ug/L 20 41 27
Isopropylbenzene ug/L 0.4U 0.2U 0.3
32— Toluene g/l 05 03 05
s18 ® trans-1,2-Dichloroethene ug/L 0.5 0.7 0.4
Vinyl chloride ug/L 11 92 86
33—
Sampling event
® EPASI
® PSDDA99
DR228
Analyte Unit Result 34/ ® LDWRI
Arsenic ug/L 31
Silver ug/L 0.3) Road
Vanadium L 12 DR228 . .
e/ Navigation channel
Zinc ug/L 4)
Note: Only chemicals with detected concentrations — River mile
are shown (in either original or field replicate samples).
I
0 500 1000 Map 4-12c. Porewater sampling data (only
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LDW-PW-B-PE-09

LDW-PW-B-PE-13

/

P
/

8

Analyte Unit Result Analyte Unit Result
cis-1,2-Dichloroethene ug/L 0.4 cis-1,2-Dichloroethene ug/L 0.5
Vinyl chloride ug/L 1.1
LDW-PW-B-PE-11
Analyte Unit Result LDW-PW-B-PE-14
cis-1,2-Dichloroethene ug/L 1.7 Analyte Unit Result
& PE-09 Trichloroethene ug/L 0.2 1,1-Dichloroethane ug/L 0.3
® PE-10 Vinyl chloride ug/L 13 cis-1,2-Dichloroethene ug/L 0.2
® Pz-09® ® pz-07 - e
Pz-08 ®PE-12 LDW-PW-B-PE-12
Analyte Unit Result
PE-14 ® ® PE-13 cis-1,2-Dichloroethene ug/L 0.9
®pPz-10
®pz-11
® PE-15 LDW-PW-B-PE-10
QpPz-12 ® PE-16 Field Field
Analyte Unit Result Replicate | Replicate
0 25 S0 0 5 10 cis-1,2-Dichloroethene ug/L 0.2U 0.4
T et T Veters
Trichloroethene ug/L 0.2U 02U 0.2
Note:(No VOCs were detected in the piezometer (PZ) samples.
SH-01 SH-01 i SH-05 i
SH-02 Analyte Unit Result Analyte Unit Result
SH-03 Mercury ug/L 0.0373 Mercury ug/L | 0.00299
BEHP /L 43
SH-02
Analyte Unit Result SH-06
DR260 Mercury ug/L 0.0488 Analyte Unit [ Result
Benzo(a)pyrene pg/L | 0.0320J Mercury ug/L | 0.00252
AL Benzo(b)fluoranthene ug/L | 0.03901)
DR260 Benzo(k)fluoranthene ug/L | 0.0390)
Analyte Unit [ Result Total benzofluoranthenes  |ug/L | 0.0780) 507
Arsenic pg/L 36 Fluoranthene pg/L | 0261 Analyte Hnit|Resul:
Lead g/L 2 DR262 Pyrene g/l 032] Mercury ug/L | 0.00206
Vanadium pg/L 12 Total HPAH ug/L 0.69)
A2 DR244 Total PAH ug/L 0.69 SH-08
DR262 Analyte Unit | Result BEHP ug/L 390 Analyte Unit | Result
Analyte Unit [ Result Arsenic ug/L 114 Mercury ug/L | 0.0016
Arsenic e/l 26 Cadmium pg/L 4) SH.03 BEHP pg/L 3
Copper ue/L 5 Lead pe/L 0.6J Analyte Unit Result
Lead /L i
Vanadium ﬁi/L 11 A3 }r/:zzf:l]t:: asion ﬁzt 0 02201 Mereuy u/L | 000181 SHE09
' - BEHP pe/L 6.2 Analyte Unit Result
Mercury ug/L 0.0027
SH-04
SHB-6 Analyte Unit Result
Analyte Unit Result Mercury g/l 0.0253
Copper ug/L 32 BEHP /L 2
Ak \
SB-7
Analyte Unit Result SHB-5
Copper pg/L 5.4 Analyte Unit Result
Zinc pg/L 263 Copper ug/L 264
SB-8
Analyte Unit Result
Zinc ug/L 1,360
SB-18
Field
Analyte Unit Result Replicate
Copper ug/L 76.8 5U
Mercury ug/L 0.408 0.2U
Zinc ug/L 1,560 50U

DR298
Analyte Unit Result
. Copper ug/L 2
Sampling event ond nelL 1
® EPA SI Silver ug/L 0.3J
Vanadium ug/L 3)
® LDWRI oR301
® Rhoéne-Poulenc Analyte Unit Result
Copper pg/L 1
Road Lead ug/L 0.9
Silver ug/L 0.5 s
Navigation channel Vanadium ug/L 4)
— River mile
%,
Note: Only chemicals with detected concentrations are shown (in either original or field replicate samples).
0 500 1000 Map 4-12d. Porewater sampling data (only
° W 1 N B Feet detected chemicals), RM 3.5to RM 5.5
1 I l ar LLC A 0 100 200

environmental
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# When OC-normalization was not appropriate because TOC content
was < 0.5% or > 4.0%, dry weight concentrations for these locations
were compared instead to the LAET and 2LAET. One sample within
the Boeing Plant 2/Jorgensen Forge EAA had a lead concentration
(1,300 mg/kg dw) greater than the CSL. However, according to data
management rules (Section 4.1.2.1), data for this location were
replaced with data from a more recent sample (SD-343) that was
collected within 10 ft of the original location, but was not analyzed for
lead.

® Several of the EAA boundaries are approximate and have not been

finalized by EPA/Ecology; a description of each EAA boundary is

presented in Section 9.2.2. For the Duwamish/Diagonal Early Action

Area, surface sediment data in the baseline dataset represent samples

collected before dredging, capping, or thin-layer capping in 2003 to

4 2005. For the Norfolk Early Action Area, surface sediment data

represent samples collected after dredging and capping at the Norfolk
CSO removal area in 1999 and before sediment removal and capping
at the Boeing Developmental Center south storm drain in 2003.

A

O_ZOHZMHGS Map 4-13. Exceedances of SQS and CSL

® criteria for all chemicals with SMS criteriain
P\ x / ln \X/ard 0 01 0.2K'| the Rl baseline surface sediment dataset
)\ LLC I Kilometers
environmental
Scale is the same for each inset map

Prepared by CEH, 07/13/2010; MAP #3033; W:\Projects\00-08-06_Duwamish_RI\data\GIS\Phase2 RI\Nature and Extent\Surface Sediment\SMS
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|Fluoranthene T 1.4 T ne
Exceedance Factor LDW-SS301 Mercury 13 ne
Analyte S - Chrysene 11 ne
PCBs 15 | 2.8 HARBOR ISLAND Benzo(g,h,i)perylene 1.0 ne
Chemicals in red exceeded CSL. The EF has no regulato LDW-SS2 Indeno(1,2,3-cd)pyrene 10 ne
relevance and is presented here to provide an indication of the
general magnitude of the concentration. Sampling locations
represented by circles or squares were analyzed for all SMS LDW-SS302 5CB IG5 > 8
chemicals. Surface sediment samples were collected at depths S .
<15 cm below mudline. "ne" = not exceeded. [ | Lead 1.3 11
Only locations with detected exceedances outside the Duwamish/ BEHP 1.7 1.0
Diagonal dredged and capped or | |n-|ager placement areas are Arsenic 15 he
shown with exceedance factors. Colored symbols within these a
areas represent samples collected prior to dredging, capping, or Zinc 1.3 ne
thin-layer placement.l ) [Mercury [ 1a ne BeiEs
SQS/CSL cate_gorles for a_lII Sl;/IS chemicals [PCBs [12 ne A oA ATsenic [22 [ ne |
at surface sediment locations DROO
|
® > CSL, detect o o LPCBSs [ 16 ] ne |
O >SQS and < CSL, detect LS 55305 [ATsenic [22 ] 13 ]
B > CSL, non-detect : [PCBs [ 17 ] ne |
Fluoranthene 2.3 ne O
D\ > SQSand = CSL, non-detect Phenanthrene 1.5 ne * L A PCBs [ 11 ] ne |
O < 8QS, detect and non-detect ~ A
. . Fluorene 1.4 ne
SQS/CSL categories for PCBs at locations  [Tndeno(L2.3-cd)pyrene 3 | ne @) O DRO033
where only PCBs were analyzed Chrysene 13 e O
A > CSL, detect Benzo(g,h,i)perylene 1.2 ne O A O
A >SQS and < CSL, detect Acenaphthene 11 | ne < DR034 A
A < SQS, detect and non-detect Total HPAH 11 ne
. . - PCB 1.1
SMS designation based on toxicity tests S nef) c1 PCBs [ 16 | ne | DROOS BEQP 16 ne
)
‘ >CsL DR003 EBP L1 1 ne
|Phenol | 14 T ne LDW-SS17 |BEHP 1.4 ne
Q >SQS and < CSL i bo EST231 PCBs 1 | ne
[PcBs [ 13 ] ne ~ DUD200 4-Methylphenol 11 | 11
O <sos e BERP 15 | ne
o |Phenol | 1.5 | ne § 5BP 1 e
Outfall classification [Mercury [ 15 [ 10 N o PCBs 11 ne
& CSO/storm drain Pipe of unresolved - DA bub_12C  [PCBs 17 ne
@ EOF @ origin and/or use BEHP 16 | ne
. . DUDO043 B EHP 2.6 1.5
Permitted private ¢ Abandoned
@ storm drain ¢ Not an outfall PCBs 2.3 ne
! ) |PCBs | 1.3 ] ne > LDW-SS308 BBP 1.3 ne
@ Public storm drain € Stream, channel, or swale @ = DRO0G SEHP 51 T3
\J . : -
. 9 [
DEarIyActlonAreac Dredged and, [Mercury [28 [25] 2 Duwamish/© BBP 15 | ne
Navigation channel capped area [PcBs [ 15 ] ne | 0 K-04 Diagonal bub_uc |BEHP 25115
. ) (] Thin-layer placement’ LDW-SS16 | pw-s515 2004 PCBs 2.3 | ne
— River mile Fluorene 19 ne ( ) BBP 1.4 ne
awper% OC-r|<0(rJrr15%}izatign4v¥)%/s raot approh[%riate bet%aut,se TCf)C itiga:;t'ir:::e 1; :2 LDW-5S309 DUD_10C PCBs 3.1 ne
content was < 0.5% or > 4.0%, dry weight concentrations for . ¢
these locations weroe compar(—gd irr1ystea to the LAET and 2LAET. Dibenzofuran 13 e o A DROOB buD044 ECEE; 585 ;i
Outfalls shown were identified during a City of Seattle low-tide DRO037
survey in 2003 (Herrera 2004). Someqocati%lns were initially Fluoranthene 11 ne a EST231 LDW-SS51 HCB 14 ne
identified u_sm% drainage maps from Ecolﬂﬁg/’s National ﬁ BBP 12 ne
Pollutant Discharge Elimination System (NPDES) permit files and |M ercury | 4.4 | 3.1 | -
other relevant agency databases. These |ocations were later @ ® DUD200 K-03 Phenol 1.3 ne
surveyed in the Tield. Review of agency files and interviews with [PCBs [ 19 | ne | DUD 12C O
agency and Lower Duwamish Waterway Group /G = PCBs 11 ne
ersonnel provided additional outfall-specific information. Some ® DUD043 DUD 9C BEAP 13 e
octaf\tll(lms wfere f|eId-ve‘rjlfle{j.rb)‘/j IHDWG member%; some ?ddmonal O DuD_11C - 5CE 1 T
outfall locations were identified during these subsequen - s . ne
verifications. The outfall layer is mea%t to serve as g snapshot of Fluoranthene 19 ne LDW;SS310 DUD_10C ® @ DR006
&utfall cond{tgoPs at tthe llmﬁ the su_rlv%){ was C?Im;gleéedt 003)t.f I Phenanthrene 1.4 ne PS DUDO031 PCBs 2.2 ne
ore recent information, when available, is reflected in the outfal
discussions in Appendix I. PCBs 11 e ®D DB44 DUDO045 Ssgz 21; ::
¢ Several of the EAA boundaries are approximate and have not > DR038 O P -
pbeen finalized by EPA/EcoIogP(; a description of each EAA 0.4 (] (] BBP 13 ne
boundary is preSented in Section 9.2.2. o A BEQP 12 ne
9 For the Duwamish/Diagonal Early Action Area, surface sediment Fluoranthene L7 12 K-03 ) DUDO032 Mercury 1.5 1.0
data in the baseline dataset represent samples collected before PCBs 6.0 ne Du ISh/ » iagona| . L]
dredging, capping, or thin-layer placement in 2003 to 2005. Chrysene 15 e %m (@] PCBs 3.0 ne
Total HPAH 0 | ne arly Action Area BEHP 13 | ne
’E'C“;ramhe”e 22 16 \ O .byp_sc ee DRO81 PCBs 69 | 13
Chr SSene 1'3 :2 [zine [ 20 [ ne ] O N C BEHP 18 11
Tot;’l HPAH T2 [ ne buD_8C  |PCBs 21 189
- DUD045 DU031 ° BEHP 28 | 17
Pyrene 1.1 ne A
O o L3 Mercury 2.1 1.5
Benzyl alcohol 12 9.2 O o ® @ @r Silver 1.0 1.0
Fluoranthene 3.1 2.1 @ SD DRO81® DUDO032 @ Cadmium 1.0 ne
ndeno(L,2,3-cd)pyrene 20 | 1.7 @ WST370 DUD 8C® DUDO033 PCBs 15 | ne
Benzo(a)anthracene 2.0 1.6 DR040 O O - O [ ] ® BEHP 1.3 ne
Benzo(g,h,i)perylene 1.6 1.5 @) ]PCBS I T I s I CH1038A DUDO033 CH1038 PCBs 6.8 1.2
Total HPAH 2.0 1.4 O O O 1) DuD204 B EHP 2.1 1.3
Chrysene 26 | 13 5 - ~ Hl ~g DUD204 4-Methylphenol 11 | 11
Pyrene 1.7 1.3 o [ ] BB P 2.7 ne
M ercury 15 | L1 H @ e - ~ DR059 o @ DUDOOY DUDO009 BEHP 2.3 [ 14
Benzofluoranthenes 1.2 11 SD-10 VAT [ 1 [ ne | ©) ® DUD_1 Fluoranthene 2.3 ne
PCBs 2.2 ne O = DUD205% BBP 2.2 ne
Dibenzo(a,h)anthracene 1.5 ne A .D PY ol o ® DUDO10 Total HPAH 11 ne
Benzo(a)pyrene 1.3 ne LDW-SS311 @) DUD_2C ] DUD_1C BEHP 3.8 2.3
Phenanthrene 13 ne DW-SS24 ~ A ) = ) PCBs 15 ne
Zinc 11 | ne 4 = PCBs [ 22 | ne | L © Diioity DRO59 BEHP 2.0 | 12
WIT282 C &
Indeno(L,2,3-cd)pyrene 27 |23 DR042 BBP 11 ] ne
Benzo(g.h.i)perylene > 122 PCBs [ 59 [ ne ] DUD205 4-Methylphenol 21| 2.1
Fluoranthene 2.9 2.0 O u BEHP 18 11
Oo——
Total HPAH 2.2 | 15 | DR044 a PCBs 13 | ne
Pyrene 1.8 1.5 LDW-SS312 BBP 12 ne
Benzo(a)anthracene 17 T4 I:CE:;E;S I iel I :z I o® DUDO010 N-Nitrosodiphenylamine 3.9 2.8
Benzofluoranthenes 15 1.3 2 » DUDO014 BEHP 3.7 2.5
Chrysene 21 | 11 O0 C A A Fluoranthene 1.8 1.2
)
Benzo(a)pyrene 2.0 71 |- DR043 Fluoranthene 6.9 ne A ° PCBs 6.6 ne
PCBs 78 | 10 | Total HPAH 2.6 | ne K-02 BBP 4.9 | ne
Mercury 15 | 2o |~ Chrysene 2.0 [ ne m Chrysene 14 | ne
Phenanthrene 23 | ne Phenanthrene 14 ne o Total HPAH 1.2 ne
Dibenzo(a,h)anthracene 14 ne O WIT283 2 Benzo(a)anthracene 12 ne
WIT286 E— [ 16 ] ne | Benzofluoranthenes 1.0 ne
- [Cadmium T T 1] a DUD_2C BEHP 23 | 14
[PcBS [ 15 T ne ] [Phenot [24 [ ne | ) PCBs 14 | ne
®) P @ DRO0 10 BEHP 1.1 ne
\ DRO083 ™ DUDO014 BBP 3.7 | ne
- oc1  © =
J -
o [Pheno! [ 21 Toe b o et [PCBSs [ 20 ] ne |
Foos SRS A @ :BEHP : 1.0 : ne :
LDW-8526( ) PCEs 21 | ne
XW|T287 o |BEHP | 11 | ne |
O A
O CH1036 A |BBP ] 3.9 | ne |
[PcBs O [PcEs [ 3.0 | ne |
DRO84 PCBs [ 11 ] ne |
o [PCBs [ 23 ] ne |
0 [BEHP | 10 T ne |
KELLOGG A
ISLAND A
@)
O
— PCBs [ 3.8 ] ne |
LDW-SSh2b 2 / PCBs [ 46 ] ne |
PO ' (1o T ]
Phenol LDW-SS316 |PCBs 1.8 ne
[Pheno LDW-SS317
|Fluoranthene
Fluoranthene 3.9 ne
| FCBs PCBs 1.4 ne
Total HPAH 1.1 ne
A
|PCBs O ——|PCBs | 11 | ne
LDW-SS318
_ ®
AN
0 250 500 Feet Map 4-14a. Chemical and toxicity test results
° N compared to SMS criteria for baseline surface
\X/;l r sediment sampling locations, RM 0.0 to RM 0.9
) LLC 0 75 150 Meters
environmental

Dredging information provided by AECOM.
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WIT291
o T W A M ercury 2.1 1.5
LDW-SS319 PCBs 11 ] ne
A O & PCBs [ 18 [ ne |
o LDW-SS320 Mercury [ 12 | ne |
a 2 PCBs T30 [ ne |
. EST214 Zinc | 10 [ ne |
A & CBs [ 12 T ne ]
O LD S32 EST216 BGb
- ©) g
O LDW-SS321 LDW-SS31
1_0/ LDWA Arsenic 2.1 1.3
Zinc 2.4 1.0
[pcBs | 2.6 | ne LDW-SS322 =
O O -
i Arsenic 13 7.8
PCBs 3.1 ne
BEHP 13 | ne DROSO LDWISS37 Zing 51 122
BBP 1.0 ne Copper 1.3 1.3
Chrysene 2.7 ne
Fluoranthene 3.9 2.7 @ O LDW-SS324 PCBs 1.6 ne
Pyrene 1.6 1.3 7 Benzo(a)anthracene 1.4 ne
Total HPAH 15 11 Fluoranthene 1.3 ne
PCBs 18 ne Dibenzo(a,h)anthracene 1.1 ne
Chrysene 15 ne 11 O Total HPAH 1.1 ne
Benzo(a)anthracene 12 ne Indeno(1,2,3-cd)pyrene 1.1 ne
Benzo(g,h,i)perylene 1.1 ne
PCBs 18 3.4 u IMercury (9 Jpery
Mercury 1.7 1.2
Acenaphthene 16 4.6
IF’CBs I 3.8 I ne VAN Fluorene 10 3.0
Dibenzofuran 11 2.9
|PCBS | >3 | ne 2-Methylnaphthalene 4.2 2.5
: @) DW-SS40 Total LPAH 46 | 2.2
Phenanthrene 7.5 1.6
A Naphthalene 2.6 1.5
Fluoranthene 5.3 ne
12 o o PCBs 2.7 ne
PCBS 1.2 ne ’ Total HPAH 2.2 ne
B EHP 1.0 ne © DR089 Chrysene 1.6 ne
o 09 Benzo(a)anthracene 15 ne
Copper 3.2 3.2 - o \/ Mercury 11 ne
Zinc 1.9 ne Benzofluoranthenes 1.1 ne
BEHP 1.6 ne A O Benzo(a)pyrene 1.0 ne
Arsenic 1.2 ne
A
Copper 3.4 3.4
Arsenic 2.8 1.7 O @
Zinc 2.1 ne
Q O
BEHP 1.1 ne LDW-S346 -
3
BBP 1.0 ne :
LDW-SS47 PCBs [ 11 [ ne
Arsenic 14 8.7 O o
Copper 3.6 | 3.6 ss1 PCBs 12 ne
Zinc 5.9 2.9 O Benzyl alcohol 1.2 ne
Lead 1.7 1.5 LDW-SS48 LDW-§5325 Fluoranthene 3.1 | ne
Mercury 1.9 1.3 A B4b Phenanthrene 1.4 ne
Phenanthrene 1.3 ne O Chrysene 1.1 ne
Fluoranthene 1.3 ne D ish DW-SS49 = Total HPAH 1.0 ne
Chrysene 1.3 ne uvyamls @ = e
BEHP 1.2 ne Shipyay DR120 @ Y PCBs [ 25 [ ne
Acenaphthene 1.1 ne D ®
BBP 1.1 ne LDW-SS50
1.4
Arsenic 3.0 1.8 O
(Zi_opper ig 1.6 O @
Analyte Exceedance Factor Ine . ne
T SSSS I (;SBL Arsenic 2.8 1.7 ) ® é)W- =0
. O . )
PCBs 55 [ 1.0 ) LDW-SSB4a Glacier NW o PCBs [17 T ne
Chemicals in red exceeded CSL. The EF has no regulatory Zinc 15 ne B (2005) O
relevance and is presented here to provide an indication of the PCB 3.6 Al
general magnitude of the concentration. Sampling locations I S I . I ne
r?‘preserited byfcirclesdor squares V\llere analyzelzld fordall SdMSh ?{J LDW-SS57 [ |
chemicals. Surface sediment samples were collected at depths A a
< 15 cm below mudline. "ne" = not exceeded. LDW 580\ Lone Star NW O u PCBs [ 14 ] ne
SQS/CSL categories for all SMS chemicals [pcBs [ 13 ]| ne | (1 86 & 1993) DR144
at surface sediment locations N
® >CsL, detect 15 o o
O >8SQS and < CSL, detect PCBs 3.8 ne -~ =
)
B > CSL, non-detect PCP 1.1 ne ) DR126
Q > SQS and < CSL, non-detect Fluoranihene 29 e O0 / Shysens s T o]
O =8QS, detect and non-detect Total HPAH 1.4 ne - L\ Y JHGSA-SD1-02-0010 . AN B
O inc .
SQS/CSL categories for PCBs at locations PCBs 14 ne - Ty
where only PCBs were analyzed® Benzo(g,h,i)perylene 1.4 ne '56 JHGSA-SD1-32-0010 PCBs [19 [ ne |
A > CSL, detect Indeno(1,2,3-cd)pyrene 13 ne 092 A © Fhenol [Tz [ ne |
A >SQS and £ CSL, detect Chrysene 12 ne ] )
/A <5QS, detect and non-detect Phenanthrene 12 | ne . o Lone Star-Hardie/Kaiser
SMS designation based on toxicity tests (eBP [ 3.1 ] ne (1996)
16 PCBs [ 57 T 10 ]
. >CSL 7AN
©>SQSandSCSL James 1.3 [ ne |
Q <SQSs Hardie
b (1999)
Oultfall classification N JHGSA-SD1-COMP32-00 Slip 2
|
® Ccso P
& CSOI/storm drain .
@ Permitted private storm drain -
@ Private storm drain N Glacier Ready-Mix
Public storm drain
@ 17 o = (2001)
D Dredged area
[] Dredged and thin-layer placement PCBs [32 [ ne
— River mile
Navigation channel
#When OC-normalization was not appropriate because TOC
content was < 0.5% or > 4.0%, dry weight concentrations for
these locations were compared instead to the LAET and 2LAET.
POutfalls shown were identified during a City of Seattle low-tide
survey in 2003 (Herrera 2004). Some locations were initially
identified using drainage maps from Ecology’s National Pollutant W-SS68
Discharge Elimination System (NPDES) permit files and other [HCB o7 [ 16 O
relevant agency databases. These locations were later surveyed
in the field. Review of agency files and interviews with agency and
LDWG personnel provided additional outfall-specific information. .
Some locations were field-verified by LDWG members; some 1.8
add}tional outfarll Iocafticlnlr}s were identified during these sub?lequefznt
verifications. The outfall layer is meant to serve as a snapshot o H
outfall conditions at the time the survey was completed (2003). Terminal 115
More recent information, when available, is reflected in the outfall (1993) 0
discussions in Appendix |.
Map 4-14b. Chemical and toxicity test results
° N 0 250 500 Feet compared to SMS criteria for baseline surface
C/(/ ar sediment sampling locations, RM 0.9 to RM 1.8
) LLC 0 75 150 Meters
environmental

Dredging information provided by AECOM
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Terminal 115
(1993)
|
[BEHP [20 [ 12 ]
[PCBs [ 2.5 T ne
|PCBs | 2.1 [ ne
|
2.0
|
|
[PCBs [ 1.1 | ne 4
O
O
[FCBs [[10 T ne m@ DR135 Benzyl alcohol | 2.6 | 2.1 |
(X
PCBs 2.8 ne
I I I — ZAN LDW-SSB6a
21 9 B6a J
W-SS73
< @
Indeno(1,2,3-cd)pyrene 1.1 ne Arsenic | 1.4 | ne
Benzo(g,h,i)perylene 1.1 ne A
PCBs 180 23 . DR136 o N Fluoranthene | 1.3 | ne |
Mercury 6.0 4.2 © O
B EHP 3.2 2.2 O B6bO PCBs [12 [ ne |
Lead 1.4 1.2 O
Zinc 1.0 ne
2.2
PCBs 8.2 1.5
Mercury 2.0 1.4
BEHP 1.8 1.1 O
|PCBs | 10 | 18 PCBS £l 27
DR157/ Mercury 3.9 2.7
B EHP 1.8 1.2
. £ %)
Early Action @ g — 5EBP 7 | e
Area 2 o
; A PCBs [ 14 T ne |
Analyte Exceedance Factor O
sQs | csL
PCBs 15 | 2.8 23— A
Chemicals in red exceeded CSL. The EF has no regulato
relevance and is presented here to provide an indication of the |pcBs | 2.8 | ne
general magnitude of the concentration. Samplin% locations DW-SS85
represented by circles or squares were analyzed for all SMS
chemicals. Surface sediment samples were collected at depths
<15 cm below mudline. "ne" = not exceeded. N @
) ] W EST182 V)7
SQS/CSL categories for all SQ/IS chemicals 0 A 5CE 17 ] |
at surface sediment locations . S - ne
® >CSL, detect “D O
< &
© >SQS and = CSL, detect Phenanthrene 1.3 ne < o - \\!)
W > CSL, non-detect Acenaphthene 1.2 ne ODR141
[0 >SQS and < CSL, non-detect Eluorene 1.1 ne a
O < 8QS, detect and non-detect
SQS/CSL categories for PCBs atalocations 2.4 JAS U
where only PCBs were analyzed
Boyer
A > CSL, detect
A >SQS and < CSL, detect (1998) |
A £SQS, detect and non-detect a O
SMS designation based on toxicity tests [Zine (12 T e -SS-B3
@-cs Boyer A @
2004
O >SQS and < CSL ( ) - A @
<
O'SQS . A CbRi1o PCBs [12 T ne ]
Outfall classification 25
@ Cso o O
i O
& CSO/storm drain TCE 3] — A
@ EOF Fluoranthene 3.1 ne
Permitted private storm drain O 2
@ ' p . Phenanthrene 1.8 ne DR189 [J S
@ Private storm drain Total HPAH 1.3 ne o
@ Public storm drain Chrysene 11 | ne y
& Pipe of unresolved origin and/or use A ~
¢ Not an outfall A \Y)
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[] Dredged area |[Fluoranthene [ 1.7 [ ne 5 O o) DW-ss88
— River mile '
Navigation ch | B EHP 1.9 1.2 PCBs [ 11 [ ne ]
avigation channe O /5 )N
9 ;I;granthene ii ne = EST1760
#When OC-normalization was not appropriate because TOC - ne @ LDW-SS89 EITO75 PCBs [ 18 [ ne |
content was < 0.5% or > 4.0%, dry weight concentrations for o /x
these locations were compared instead to the LAET and 2LAET. Fluorene 11 3.3 . A“ PCBs | 15 128 ]
®Outfalls shown were identified during a City of Seattle low-tide Acenaphthene 11 3.0 DR221 a EST179 PCBs [ 20 [ ne ]
surve_y in 2003 (Herrera 2004). Some locations were initiall Dibenzofuran 10 2.6
identified usmg.dra.lnagse maps from Ecology’s National Pollutant . Hurl
Discharge Elimination System (NPDES) permit files and other Total LPAH 4.6 2.2 - ur eﬂ
relevant agency databases. These locations were later surveyed
E\Dt\r}\tleGﬁel . Revie}w of a edncy(/j(fji_lles ar|1d ir#elrlviews_}/_vith agency and | |[Phenanthrene 8.3 17 (1998) A TCBs T2 ] ne ]
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However, according to data management rules (Section 4.1.2.1),
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<15 cm below mudline. "ne" = not exceeded.

Only locations with detected exceedances outside the Norfolk
Early Action Area boundary are shown with exceedance factors.
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#When OC-normalization was not appropriate because TOC
content was < 0.5% or > 4.0%, dry weight concentrations for
these locations were compared instead to the LAET and 2LAET.

P Outfalls shown were identified durin% a City of Seattle low-tide
survey in 2003 (Herrera 2004). Some locations were initiall
identified using drainage maps from Ecology’s National Pollutant
Discharge Elimination System (NPDES) permit files and other
relevant %gency databases. These locations were later surveyed
in the field. Review of agency files and interviews with agency
and LDWG personnel provided additional outfall-specific
information. Some locations were field-verified by LDWG
members; some additional outfall locations were identified
during these subsequent verifications. The outfall layer is meant
to serve as a snapshot of outfall conditions at the time the

survey was completed (2003). More recent information, when
available, is reflected in the outfall discussions in Appendix I.

¢ Several of the EAA boundaries are approximate and have not
been finalized by EPA/Ecology; a description of each EAA
boundary is presented in Section 9.2.2.
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: SQS and CSL have the same value for 2,4-dimethylphenol.

Several of the EAA boundaries are approximate and have not been finalized by
EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

° For the Duwamish/Diagonal Early Action Area, surface sediment data in the base-
line dataset represent samples collected before dredging, capping, and thin-layer
placement in 2003 to 2005. For the Norfolk Early Action Area, surface sediment
data represent samples collected after dredging and capping at the Norfolk CSO/
SD removal area in 1999 and before sediment removal and capping at the Boeing
Pevelopmental Center south storm drain in 2003.

Outfalls shown were identified during a City of Seattle low-tide survey in 2003
(Herrera 2004). Some locations were initially identified using drainage maps from
Ecology’s National Pollutant Discharge Elimination System (NPDES) permit files
and other relevant agency databases. These locations were later surveyed in the
field. Review of agency files and interviews with agency and Lower Duwamish
Waterway Group (LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional outfall loca-
tions were identified during these subsequent verifications. The outfall layer is
meant to serve as a snapshot of outfall conditions at the time of the survey was
completed (2003). More recent information, when available, is reflected in the
outfall discussions in Appendix I.

Note: Multpile symbols are shown at a single location if more than one of these
chemicals was not detected but the RLs were above the SQS or CSL chemical
criteria.
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Map 4-15. Surface sediment sampling locations
with non-detect RLs greater than SQS or CSL
chemical criteria (and no detected exceedances)
and locations with detected 1,2,4-trichloro-
benzene, 2,4-dimethylphenol, and
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Subsurface sediment core locations and exceedances of SQS and CSL (chemical criteria and toxicity combined) in
S face sediment
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#When OC-normalization was not appropriate because TOC content was < 0.5% or > 4.0%, dry weight concentrations for these locations were compared instead to the LAET and 2LAET.
® Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.
° Subsurface sediment data in the Duwamish/Diagonal Early Action Area were collected prior to dredging and capping or thin-layer placement. In other dredged areas subsurface data were collected prior to dredging.

Note: This map does not include samples in the Duwamish/Diagonal dredged and capped area.

Exceedances of SQS and CSL in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment location within 10 ft of the subsurface sediment core.
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criteria (SQS or CSL) in subsurface sediment

total PCBs, BEHP, SVOCs, and metals to SMS
cores, RM0.0toRM 1.4

Map 4-17b. Comparisons of concentrations of

[[] >SQsand < CSL, non-detect

[[] >SQSand=<CSL, detected [ | < SQS, detect and non-detect
[ ] Notanalyzed

propriate because TOC content was

SQS/CSL categories for SMS chemicals in subsurface core intervals®
p

< 0.5% or > 4.0%, dry weight concentrations for these locations were
compared instead to the LAET and 2LAET.

#When OC-normalization was not a
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Subsurface sediment core locations and exceedances of SQS and CSL (chemical criteria and toxicity combined) in
rface sediment
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&When OC-normalization was not appropriate because TOC content was < 0.5% or > 4.0%, dry weight concentrations for these locations were compared instead to the LAET and 2LAET.
® Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

° Subsurface sediment data in dredged areas were collected prior to dredging.

Exceedances of SQS and CSL in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment location within 10 ft of the subsurface sediment core.
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* This core was collected prior to dredging at that location.

Map 4-17c. Comparisons of concentrations of

° all SMS chemicals to SMS criteria (SQS or
ln \X/ard LLC CSL) in subsurface sediment cores, RM 1.4 to

environmental RM 2.3

Prepared by CEH, 07/14/2010; MAP 2984; W:\Projects\00-08-06_Duwamish

Dredging information provided by AECOM.
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criteria (SQS or CSL) in subsurface sediment

total PCBs, BEHP, SVOCs, and metals to SMS
cores, RM 1.4to RM 2.3

Map 4-17d. Comparisons of concentrations of

[[] >SQsand < CSL, non-detect

[ ] Notanalyzed
propriate because TOC content was

< 0.5% or > 4.0%, dry weight concentrations for these locations were

p
compared instead to the LAET and 2LAET.

[[] >SQSand=<CSL, detected [ | < SQS, detect and non-detect

SQS/CSL categories for SMS chemicals in subsurface core intervals®
I > CSL, non-detect

I > csL, detected
& When OC-normalization was not a|
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Subsurface sediment core locations and exceedances of SQS and CSL (chemical criteria and toxicity combined) in
surface sediment
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[ ] Not analyzed

#When OC-normalization was not appropriate because TOC content was < 0.5% or > 4.0%, dry weight concentrations for these locations were compared instead to the LAET and 2LAET.
® Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.
° Subsurface sediment data in dredged areas were collected prior to dredging.

Note: This map does not include samples in the Boeing Plant 2/Jorgensen Forge Early Action Area.

Exceedances of SQS and CSL in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment location within 10 ft of the subsurface sediment core.
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Prepared by CEH, 07/14/2010; MAP 2984; W:\Projects\00-08-06_Duwamish

Ward,,.

* This core was collected prior to dredging at that location.

Map 4-17e. Comparisons of concentrations of
all SMS chemicals to SMS criteria (SQS or
CSL) in subsurface sediment cores, RM 2.3 to
RM 3.5

Dredging information provided by AECOM.
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Subsurface sediment core locations and exceedances of SQS and CSL (chemical criteria and toxicity combined) in
surface sediment
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* This core was collected prior to dredging at that location.

Map 4-17g. Comparisons of concentrations of

environmental RM 4.3

Dredging information provided by AECOM.
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SQS/CSL categories for SMS chemicals in subsurface core intervals®
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< 0.5% or > 4.0%, dry weight concentrations
compared instead to the LAET and 2LAET.
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® Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

° Subsurface data in the Norfolk Early Action Area were collected prior to dredging and capping. In other dredged areas, subsurface data were collected prior to dredging.

Exceedances of SQS and CSL in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment location within 10 ft of thessubsurface sediment core.
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Map 4-17i. Comparisons of concentrations of
all SMS chemicals to SMS criteria (SQS or
CSL) in subsurface sediment cores, RM 4.3 to
RM 5.0

Dredging information provided by AECOM.
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2 Percentiles were calculated on a numerical basis using both detected and
non-detected values from the baseline surface sediment dataset. Total PCBs
represent the sum of the concentrations of all detected Aroclors. For loca-
tions with non-detects for all Aroclors, a value equal to the highest RL of an
individual Aroclor at that location was used.

® Several of the EAA boundaries are approximate and have not been
flngllze;d by9 EzPéAIEcology; a description of each EAA boundary is presented
in Section9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data in the
baseline dataset represent samgles collected before dredging, capping, or
thin-layer placement in 2003 to 2005. For the Norfolk early action area,
surface sediment data represent samples collected after dredging and
capping at the Norfolk CSO removal area in 1999 and before Sediment
_regg(\)/g and capping at the Boeing Developmental Center south storm drain
in .

9 Qutfalls shown were identified during a City of Seattle low-tide survey in
2003 (Herrera 2004). Some locations were initially identified using drainage
m'cg)s rom Eco_lo]gP/’s National Pollutant Dischargée Elimination System
(NPDES) permit files and other relevant agency databases. TheSe locations
were later surveyed in the field. Review of agency files and interviews with
agency and LDWG personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications. The
outfall layer is meant to serve as a snapshot of outfall conditions at the time
the survey was completed (2003). More recent information, when available,
is reflected in the outfall discussions in Appendix I.
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Map 4-18. Total PCB concentrations in surface
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trations < 810 pg/kg dw). Total PCBs represent the sum of the concen-
trations of all detected Aroclors. For locations with non-detects for all
individual Aroclors, a value equal to the highest RL of an individual
Aroclor at that location was used.

® Several of the EAA boundaries are approximate and have not been

finalized by EPA/Ecology; a description of each EAA boundary is

presented in Section 9.2.2. For the Duwamish/Diagonal Early Action

Area, surface sediment data in the baseline dataset represent samples

collected before dredging, capping, or thin-layer capping in 2003 to
2005. For the Norfolk Early Action Area, surface sediment data
represent samples collected after dredging and capping at the Norfolk
CSO removal area in 1999 and before sediment removal and capping
at the Boeing Developmental Center south storm drain in 2003.
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SQS/CSL categories Outfall classification”
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® >CSL, detect @ CSOlstorm drain
N > SQS and < CSL, & EOF
- detect & EOF/storm drain
O < 8QS, detect and non-detect Permitted private
D Early Action Area’ @ storm drain
[ ] Dredged and capped area” @ Private storm drain
|:| Thin_|ayer p|acementc @ Public storm drain
Pipe of unresolved
Road @ oripgin and/or use
Navigation channel ¢ Abandoned
— River mile ¢ Not an outfall
L]

#When OC-normalization was not appropriate because TOC content was
< 0.5% or > 4.0%, dry weight concentrations for these locations were
compared instead to the LAET and 2LAET.

® Several of the EAA boundaries are approximate and have not been finalized
by EPA/Ecology; a description of each EAA boundary is presented in Section
9.2.2.

© For the Duwamish/Diagonal Early Action Area, surface sediment data in
the baseline dataset represent samples collected before dredging, capping,
or thin-layer capping in 2003 to 2005. For the Norfolk Early Action Area,
surface sediment data represent samples collected after dredging and
capping at the Norfolk CSO removal area in 1999 and before sediment
removal and capping at the Boeing Developmental Center south storm
drain in 2003.

4 Qutfalls shown were identified during a City of Seattle low-tide survey in
2003 (Herrera 2004). Some locations were initially identified using drainage
maps from Ecology’s National Pollutant Discharge Elimination System
(NPDES) permit files and other relevant agency databases. These locations
were later surveyed in the field. Review of agency files and interviews with
agency and Lower Duwamish Waterway Group (LDWG) personnel provided
additional outfall-specific information. Some locations were field-verified by
LDWG members; some additional outfall locations were identified during
these subsequent verifications. The outfall layer is meant to serve as a
snapshot of outfall conditions at the time the survey was completed (2003).
More recent information, when available, is reflected in the outfall discussions
in Appendix .
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95" ' percentile = 188
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© >11.5and <188
O >35and<115
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D Early Action Area’
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Private storm drain
Public storm drain

Pipe of unresolved
origin and/or use
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Not an outfall

e e @ Q@O O @@ e e
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2 Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
TEQs were calculated with mammalian TEFs for individual PCB
congeners (Van den Berg et al. 2006), using one-half the RL for
undetected congeners.

® Several of the EAA boundaries are approximate and have not been
finalized by EPAIEcoIogy| a description of each EAA boundary is
presented in Section 9.2.2.

° For the Duwamish/Diagonal Early Action Area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer capping in 2003 to 2005. For the Norfolk Early
Action Area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and capping at the Boeing Developmental
Center south storm drain in 2003.

4 Qutfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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Cumulative Percent Frequency
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Change in total PCB concentration (pg/kg dw)

Difference in total PCB Outfall classification®

concentrations (ug/kg dw)”

® CSO
New value minus old value .
@ CSO/storm drain
O <-5,000
@ EOF

> -5,000 and <-1,000
@ EOF/storm drain

>-1,000 and = -250 . i
Permitted private

>-250and<0 storm drain

>0 and < 250 @ Private storm drain

> 250 and < 500

> 500 and < 1,000
@ >1,000

D Early Action Area’

Dredged and
|:| capped area

@ Public storm drain

©O O e 0 O

Pipe of unresolved
origin and/or use

¢ Abandoned
¢ Not an outfall

Stream, channel,

. or swale
|:| Thin-layer placement
Road
New value : H
old value Navigation channel

New location ID
Old location ID

LDW-SS5
DRO076

— River mile

&

U = non-detect

A location was considered to have been resampled if the new location was
within 10 ft of the old location.

® Several of the EAA boundaries are approximate and have not been final-
ized by EPA/Ecology; a description of each EAA boundary is presented in
Section 9.2.2.

¢ Outfalls shown were identified during a City of Seattle low-tide survey in
2003 (Herrera 2004). Some locations were initially identified using drainage
maps from Ecology’s National Pollutant Discharge Elimination System
(NPDES) permit files and other relevant agency databases. These locations
were later surveyed in the field. Review of agency files and interviews with
agency and Lower Duwamish Waterway Group (LDWG) personnel provided
additional outfall-specific information. Some locations were field-verified by
LDWG members; some additional outfall locations were identified during
these subsequent verifications. The outfall layer is meant to serve as a
snapshot of outfall conditions at the time of the survey was completed
(2003). More recent information, when available, is reflected in the outfall
discussions in Appendix I.

fias it
U

Ward,,.

environmental

Win

0.2
Miles

0 0.1 0.2
s Kilometers

Scale is the same for each inset map
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Outfall classification®

@ EOF

® EOF/storm drain

@ Permitted private storm drain

Event Name
® | andau (1990)
® Boeing SiteChar (1997)
NOAA SiteChar (1997)
A EPASI (1998) @ Public storm drain
| Tax parcel’

— Road

<> LDWRI-Benthic (2004)
% Slip4-EarlyAction (2004)
Total PCB goncentration
(ug/kg dw)

95th percentile = 13,000

75 percentile = 3,100

50:: percentile = 620
25" percentile = 200

B > 13,000

|| >3,100 and < 13,000
| |>620and<3,100
| >200and <620

B <200

D Insufficient data for interpolationb

D Slip 4 early action area
D Crowley dredged area (1996)

!r_____l Areas evaluated in Section 4.2.3.1 A 4

& Percentiles were calculated on a numerical basis for the Slip 4 area using both detected and
non-detected values from the baseline surface sediment dataset. For locations with non-detects
for all Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used.

® Area with insufficient data was estimated visually based on density of existing data points.

° Qutfalls shown were identified during a City of Seattle low-tide survey in 2003 (Herrera 2004).

Some locations were initially identified using drainage maps from Ecology’s National Pollutant
Discharge Elimination System (NPDES) permit files and other relevant agency databases. These
locations were later surveyed in the field. Review of agency files and interviews with agency and
Lower Duwamish Waterway Group (LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional outfall locations were
identified during these subsequent verifications. The outfall layer is meant to serve as a snapshot

of outfall conditions at the time of the survey was completed (2003). More recent information, when
available, is reflected in the outfall discussions in Appendix I.

“ Tax parcel information was provided in 2008 by Seattle Public Utilities and King County. Some
tax parcel polygons were edited to conform to the LDW shoreline presentation. A comprehensive
survey of property-owner records was not conducted.
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measuring each grain size category using 621

e h 605
multiple sieves, it is common for the calculated 241 1955 146.8
total of all size categories to range between o= = 0 =,
90% and 110% for any given sample. Oct  Mar Jan Mar  Apr Oct Mar Jan  Mar  Apr
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Outfall classification®
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. . *Outfalls shown were identified during a City of Seattle low-tide survey in 2003 (Herrera 2004). Some locations were initially identified Federal
NaVIgatlon Chan nel | using drainage maps from Ecology’s National Pollutant Discharge Elimination System (NPDES) permit files and other relevant agency Center
- databases. These locations were later surveyed in the field. Review of agency files and interviews with agency and Lower Duwamish |
WWTP - wastewater treatment p|a nt Waterway Group (LDWG) personnel provided additional outfall-specific information. Some locations were field-verified by LDWG
members; some additional outfall locations were identified during these subsequent verifications. The outfall layer is meant to serve as
a snapshot of outfall conditions at the time the survey was completed (2003). More recent information, when available, is reflected in
the outfall discussions in Appendix I.
bTax parcel information was provided in 2008 by Seattle Public Utilities and King County. Some tax parcel polygons were edited to
conform to the LDW shoreline presentation. A comprehensive survey of property-owner records was not conducted.
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Total PCB concentration

(Hg/kg dw)®

B > 4,300 95" percentile = 4,300
[ > 390 and < 4,300 75" percentile = 390
[] > 140 and < 390 50" percentile = 140
[] >58 and < 140 25" percentile = 58

| <58

[] Non-detect

Sampling interval

Left Middle Right
panel panel panel

(] O-to-2-ft 2-to-4-ft° 4-t0-6-ft”
e<0-to-l-ftC 2-t0-3-ft*  4-to-5-ft°
1-t0-2-ft°  3-t0-4-ft° 5-t0-6-ft°
A Not analyzed in that sampling interval
Other subsurface sampling location analyzed
« for total PCBs, but not in the illustrated

sampling interval

) Early Action Area’

[] Dredged area®

(] Dredged and capped area’

[] Dredged and thin-layer placemente

(] Thin-layer placement
Road
Navigation channel

— River mile

2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. Total PCBs represent the sum of the
concentrations of all detected Aroclors. For locations with non-
detects for all Aroclors, a value equal to the highest RL of an
individual Aroclor at that location was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/EcoIogé/; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.

0 0.1 0.2

N mmmmmm Kilometers
0 0.1 0.2
s Miles

Scale is the same for each map frame

Map 4-25a. Total PCB concentrations in
subsurface sediment within the 0-to-2-ft,
2-to-4-ft, and 4-to-6-ft sampling intervals,
RM 0.0to RM 1.8
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Dredging information provided by AECOM.
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Subsurface core locations with
4-t0-6-ft sampling intervals

Total PCB concentration
(Hg/kg dw)®

B > 4,300

[] > 390 and < 4,300
[] >140 and < 390

[] >58and <140

B <58

[C] Non-detect
Sampling interval

95" percentile = 4,300
75" percentile = 390
50" percentile = 140
25" percentile = 58

Left Middle Right
panel panel panel
[] O-to-2-ft° 2-to-4-ft° 4-to-6-ft°
e<o-to-1-ft° 2-t0-3-ft®  4-to-5-ft°
1-t0-2-ft°  3-to-4-ft° 5-t0-6-ft°

A Not analyzed in that sampling interval

Other subsurface sampling location analyzed
« for total PCBs, but not in the illustrated
sampling interval

D Early Action Area’
[] Dredged area®
Road
Navigation channel
— River mile

2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. Total PCBs represent the sum of the concen-
trations of all detected Aroclors. For locations with non-detects for
all Aroclors, a value equal to the highest RL of an individual
Aroclor at that location was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the average
of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not
been finalized by EPA/Ecology; a description of each EAA boundary
is presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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Map 4-25b. Total PCB concentrations in
subsurface sediment within the 0-to-2-ft,
2-to-4-ft, and 4-to-6-ft sampling intervals,
RM 1.8 to RM 3.7

Ward,,.

environmental

Win

Dredging information provided by AECOM.
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Total PCB concentration

(Hg/kg dw)®

W > 4,300 95" percentile = 4,300
[ > 390 and < 4,300 75" percentile = 390
[] > 140 and < 390 50" percentile = 140
[] >58and < 140 25" percentile = 58

| <58

[] Non-detect

Sampling interval

Left Middle Right
panel panel panel

] 0-to-2-ft° 2-to-4-ft* 4-to-6-ft°
@<O-to-1-ft° 2-t0-3-ft*  4-to-5-ft°
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A Not analyzed in that sampling interval
Other subsurface sampling location analyzed
« for total PCBs, but not in the illustrated

sampling interval

) Early Action Area’

[] Dredged area®

[_] Dredged and capped area’
Road

Navigation channel

— River mile

2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. Total PCBs represent the sum of the
concentrations of all detected Aroclors. For locations with non-
detects for all Aroclors, a value equal to the highest RL of an
individual Aroclor at that location was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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Map 4-25c. Total PCB concentrations in
subsurface sediment within the 0-to-2-ft,
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interpolated values less than or equal to that concentration (e.g. the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 810 pg/kg dw). Total PCBs represent the sum of the
concentrations of all detected Aroclors. For locations with non-detects for all individual Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used. Interpolated surface does not show non-detects.

® Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

° For the Duwamish/Diagonal Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, and thin-layer placement in 2003 to 2005. Subsurface sediment data in
dredged areas were collected prior to dredging.

Total PCB concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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* This core was collected prior to dredging at that location.

Map 4-26a. Total PCB concentrations in

® surface sediment and subsurface sediment
1N \X/ a]'_'d cores, RM 0.0 to RM 1.0
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Dredging information provided by AECOM.




RI\Nature and Extent\Subsurface\Bar charts

Prepared by CEH, 07/14/2010; MAP_3003; W:\Projects\00-08-06_Duwamish

Interpolated total PCB concentrations (ug/kg dw) in surface sediments
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& Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.

® Interpolated concentrations are based on the data from the baseline strj‘rface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 810 pg/kg dw). Total PCBs represent the sum of the
concentrations of all detected Aroclors. For locations with non-detects for all individual Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used. Interpolated surface does not show non-detects.

Total PCB concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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* This core was collected prior to dredging at that location.

Map 4-26b. Total PCB concentrations in

® surface sediment and subsurface sediment
1N \X/ a]'_'d cores, RM 1.0 to RM 2.2
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Dredging information provided by AECOM.
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2 Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

® Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.

¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has
p

interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 810 ug/kg dw). Total PCBs represent the sum of the
concentrations of all detected Aroclors. For locations with non-detects for all individual Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used. Interpolated surface does not show non-detects.

Total PCB concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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* This core was collected prior to dredging at that location.

Map 4-26c¢. Total PCB concentrations in
surface sediment and subsurface sediment
cores, RM 2.2 to RM 3.0

Dredging information provided by AECOM.
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® Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.
¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has

interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 810 ug/kg dw). Total PCBs represent the sum of the
concentrations of all detected Aroclors. For locations with non-detects for all individual Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used. Interpolated surface does not show non-detects.

Total PCB concentrations (ug/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples
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* This core was collected prior to dredging at that location.

Map 4-26d. Total PCB concentrations in
surface sediment and subsurface sediment
cores, RM 3.0 to RM 4.0

Dredging information provided by AECOM.
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Interpolated total PCB concentrations (ug/kg dw) in surface sediments

Boeing Plant 2/Jorgensen Forge Early Action Area

POW143 PUWILE T b Uwias ‘ v SDaghr .
e ) DURHE oz CUNEZESY
JoRPDUWI66/gDUWI45  ®DUWIGT DUWIATH oz o DU o uwme DU L25

DBUW147 3 DUWAG SEY)
. s BUWASD  Glwree  puwme © CUEIRGouwizz  DUWERs

DU - & ® 3¢ O

O DUW113
w

“ S
* Subsurface sediment core  Interpolated total PCB o i
SQS/CSL categories for total ~ concentration (Lg/kg dw) o -
PCB concentration (mg/kg OC) in surface sediment
in surface sediment 95" percentile = 810
sQs =12 75" percentile = 210
CSL=65 50" percentile = 110
e >CSL. detect 25" percentile = 48
© >SQS and < CSL, detect > 810 -
2 0 =SQS, detect [1>210 and < 810
[ < SQS, non-detect |_|>110and =210
[ Early Action Area® [ ]>48and <110 0 250 500 N
I I Fcct
[CJDredged area” <48
— River mile | Non-detect 0 50 100
— Navigation channel [ |Not analyzed I \eters

2 Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

® Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.

¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has
p

interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 810 ug/kg dw). Total PCBs represent the sum of the
concentrations of all detected Aroclors. For locations with non-detects for all individual Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used. Interpolated surface does not show non-detects.

Total PCB concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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# Several of the EAA bounddries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

® Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.
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Total PCB concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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Locations in the Boeing Plant 2/Jorgensen Forge Early Action Area

Prepared by CEH, 07/14/2010; MAP_3003; W:\Projects\00-08-06_Duwamish

Map 4-26f. Total PCB concentrations in

° surface sediment and subsurface sediment
1[ l \X/ ardLLC cores from the Boeing Plant 2/Jorgensen

environmental Forge Early Action Area, RM 3.5to RM 3.7

Dredging information provided by AECOM.
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# Several of the EAA bounddries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.
® Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.
¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has

interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 810 ug/kg dw). Total PCBs represent the sum of the
concentrations of all detected Aroclors. For locations with non-detects for all individual Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used. Interpolated surface does not show non-detects.
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Locations in the T-117 Early Action Area

Map 4-269g. Total PCB concentrations in

Prepared by CEH, 07/14/2010; MAP_3003; W:\Projects\00-08-06_Duwamish

® surface sediment and subsurface sediment
ln \ x / ardLLC cores from the T-117 Early Action Area

environmental

Dredging information provided by AECOM.




Interpolated total PCB concentrations (pug/kg dw) in surface sediments
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2 Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.
® For the Norfolk Early Action Area, surface sediment data represent samples collected after dredging and capping at the Norfolk CSO/SD removal area in 1999 and before sediment removal and capping at the Boeing
Developmental Center south storm drain in 2003. Subsurface sediment data at locations in dredged areas were collected prior to dredging.
¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has )
interpolated values less than or equal to that concentration he_.g.,_t_he 95" percentile is the concentration at which 95% of the LDW area has interpolated values < 810 ug/kg dw). Total PCBs represent the sum of the concentrations
of all detected Aroclors. For locations with non-detects for all individual Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used. Interpolated surface does not show non-detects.
Total PCB concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples
Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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&When OC-normalization was not appropriate because TOC content was < 0.5% or > 4.0%, dry weight concentrations for these locations were compared instead to the LAET and 2LAET.

® Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 95 percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 810 uglkg dw). Total PCBs reé)resent the sum of the
concentrations of all detected Aroclors. For locations with non-detects for all individual Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used. Interpolated surface does not show non-detects.
¢ Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

9 For the Duwamish/Diagonal Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, and thin-layer placement in 2003 to 2005. Subsurface sediment data in

dredged areas were collected prior to dredging.

Map 4-27a. Comparison of PCB concentrations

® in subsurface cores to co-located surface
ln \x/ardLLC sediment locations, RM 0.0 to RM 2.5

environmental

Dredging information provided by AECOM.
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&When OC-normalization was not appropriate because TOC content was < 0.5% or > 4.0%, dry weight concentrations for these locations were compared instead to the LAET and 2LAET.

® Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 95 percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 810 ug/kg dw). Total PCBs represent the sum of the
concentrations of all detected Aroclors. For locations with non-detects for all individual Aroclors, a value equal to the highest RL of an individual Aroclor at that location was used. Interpolated surface does not show non-detects.
¢ Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

9 For the Norfolk Early Action Area, surface sediment data represent samples collected after dredging and C%Fping at the Norfolk CSO removal area in 1999 and before sediment removal and capping at the Boeing
Developmental Center south storm drain in 2003. Subsurface sediment data in dredged areas were collected prior to dredging.

Map 4-27b. Comparison of PCB concentrations

® in subsurface cores to co-located surface
ln \x/ardLLC sediment locations, RM 2.5 to RM 5.0

environmental

Dredging information provided by AECOM.
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# Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that
location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPAIEcoIogg; a description of each EAA boundary is
presented in Section 9.2.2.

¢ For the Duwamish/Diagonal Early Action Area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer ce(lf)plng in 2003 to 2005. For the Norfolk Early
Action Area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and caapplng at the Boeing Developmental
Center south storm drain in 2003.

9 Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage malgs from Ecology’s National Pollutant Discha&qe Elimination
sttem (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
g_DWG) personnel provided additional outfall-specific information.
ome locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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Map 4-29. Arsenic concentrations in surface
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trations < 25 mg/kg dw). Interpolated concentrations were calculated
including locations with non-detected values. For locations with non-
detects, a value of one-half the RL at that location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPAIE.coIogg; a description of each EAA boundary is
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Area, surface sediment data in the baseline dataset represent samples
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CSO removal area in 1999 and before sediment removal and capping
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A Not analyzed in that sampling interval
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2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. For locations with non-detects, a value of one-
half the RL at that location was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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Map 4-32a. Arsenic concentrations in
subsurface sediment within the 0-to-2-ft,
2-to-4-ft, and 4-to-6-ft sampling intervals,
RM 0.0to RM 1.8

Dredging information provided by AECOM.
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2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. For locations with non-detects, a value of one-
half the RL at that location was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not beer
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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Map 4-32b. Arsenic concentrations in
subsurface sediment within the 0-to-2-ft,
2-to-4-ft, and 4-to-6-ft sampling intervals,
RM 1.8 to RM 3.7
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2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. For locations with non-detects, a value of one-
half the RL at that location was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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2 Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

® For the Duwamish/Diagonal Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, and thin-layer placement in 2003 to 2005. Subsurface sediment data in
dredged areas were collected prior to dredging.

¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular
interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 25 mg/kg dV(\jI).
calculated including locations with non-detected values. For locations with non-detects, a value of one-half the RL at that location was used. Interpolated surface does not show non-de

Percentage of the LDW area has
nterpolated concentrations were
tects.

Arsenic concentrations (mg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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Map 4-33a. Arsenic concentrations in surface
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Dredging information provided by AECOM.
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Arsenic concentrations (mg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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* This core was collected prior to dredging at that location.

Map 4-33b. Arsenic concentrations in surface
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Dredging information provided by AECOM.




Interpolated arsenic concentrations (mg/kg dw) in surface sediments
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Arsenic concentrations (mg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples
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* This core was collected prior to dredging at that location.

Map 4-33c. Arsenic concentrations in surface
sediment and subsurface sediment cores,
RM 2.2to RM 3.0

Dredging information provided by AECOM.




Interpolated arsenic concentrations (mg/kg dw) in surface sediments
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¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular
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Arsenic concentrations (mg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples
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Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at thg core location.
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Map 4-33d. Arsenic concentrations in surface
sediment and subsurface sediment cores,
RM 3.0to RM 4.0

Dredging information provided by AECOM.




Interpolated arsenic concentrations (mg/kg dw) in surface sediments
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Developmental Center south storm drain in 2003. Subsurface sediment data at locations in dredged areas were collected prior to dredging.

calculated including locations with non-detected values. For locations with non-detects, a value of one-half the RL at that location was used. Interpolated surface does not show non-detects.

® For the Norfolk Early Action Area, surface sediment data represent samples collected after dredging and capping at the Norfolk CSO/SD removal area in 1999 and before sediment removal and capping at the Boeing

¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 25 mg/kg dw). Interpolated concentrations were

Arsenic concentrations (mg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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* This core was collected prior to dredging at that location.

** At the Norfolk EAA, surface sediment data, which were collected
° after the removal action at the Norfolk CSO area in 1999 but before
x 7 the removal action at the BDC south storm drain outfall area in
ard 2003, do not reflect conditions at the time subsurface cores were
LLC collected in 1995.
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Map 4-33e. Arsenic concentrations in surface
sediment and subsurface sediment cores,
RM 4.0to RM 5.0

Dredging information provided by AECOM.




Arsenic concentrations (mg/kg dw) in surface sediments, subsurface core data, and co-located (within 10 ft) surface
sediment data
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#When OC-normalization was not appropriate because TOC content was < 0.5% or > 4.0%, dry weight concentrations for these locations were compared instead to the LAET and 2LAET.

® Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 957 percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 25 mg/kg dw). Interpolated concentrations were
calculated including locations with non-detected values. For locations with non-detects, a value of one-half the RL at that location was used.

¢ Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

9 For the Duwamish/Diagonal Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, and thin-layer placement in 2003 to 2005. Subsurface sediment data in
dredged areas were collected prior to dredging.

Map 4-34a. Comparison of arsenic

® concentrations in subsurface cores to
II ] \x/ardLLC co-located surface sediment locations, RM 0.0

environmental to RM 2.5

Dredging information provided by AECOM.




Arsenic concentrations (mg/kg dw) in surface sediments, subsurface core data, and co-located (within 10 ft) surface
sediment data
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Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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Carcinogenic PAH concentration
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(hg/kg dw) 95" percentile = 1,500
e >1,500 75" percentile = 540
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o > 260 and < 540 25" percentile = 100
© >100 and < 260
e <100

Outfall classificationd

o Non-detect ® CSO
on-etec ) @ CSOlstorm drain
] Early Action Area @ EOF

[ ] Dredged and capped area’
] Thin-layer placement’

@ EOF/storm drain
Permitted private
storm drain

@ Private storm drain

@ Public storm drain
Pipe of unresolved

© origin and/or use

¢ Abandoned

¢ Not an outfall
Stream, channel,
or swale

* Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
cPAH concentrations are based on benzo(a)pyrene equivalents. TEQs
were calculated with mammalian PEFs for seven individual PAH
compounds (California EPA 1994), using one-half the RL for undetected
compounds.

Navigation channel
— River mile

® Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ For the Duwamish/Diagonal Early Action Area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer capping in 2003 to 2005. For the Norfolk Early
Action Area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and capping at the Boeing Developmental
Center south storm drain in 2003.

¢ Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix .
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? Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. cPAH concentrations are based on benzo(a)-
Pyrene equivalents. TEQs were calculated with mammalian PEFs
or seven individual PAH compounds (California EPA 1994), using
one-half the RL for undetected compounds.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/EcoIogé/; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. cPAH concentrations are based on benzo(a)-
pyrene equivalents. TEQs were calculated with mammalian PEFs
for seven individual PAH compounds (California EPA 1994), using
one-half the RL for undetected compounds.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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® Data from 2-foot sampling intervals; some locations show an
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presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.

0 0.1 0.2

N mwwmmm Kilometers
0 0.1 0.2
e \Viles

Scale is the same for each map frame

Map 4-40c. cPAH concentrations in
subsurface sediment within the 0-to-2-ft,
2-to-4-ft, and 4-to-6-ft sampling intervals,
RM 3.7 to RM 6.0

WindWard,..

environmental

Dredging information provided by AECOM.




%tc%lgted PAH concentrations (pug/kg dw) in surface sediments
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2 Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.
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® For the Duwamish/Diagonal Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, and thin-layer placement in 2003 to 2005. Subsurface sediment data in
dredged areas were collected prior to dredging.

¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a (?articular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 1,100 pg/kg dw). Integ)o ated concentrations were
caI(f:uIat%d |ncluc{|n Iocatlong \{wtr} non-detected values. TEQs were calculated with mammalian PEFs for seven individual PAH compounds (California EPA 1994), using one-half'the RL for undetected compounds. Interpolated
surface does not show non-detects.

cPAH concentrations (ug/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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* This core was collected prior to dredging at that location.
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& Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.

® Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has

interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 1,100 pg/kg dw). Inter(s)o ated concentrations were

calculated mcludmg locations with non-detected values. TEQs were calculated with mammalian PEFs for seven individual PAH compounds (California EPA 1994), using one-half the RL for undetected compounds. Interpolated
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cPAH concentrations (ug/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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* This core was collected prior to dredging at that location.
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Interpolated cPAH concentrations (pug/kg dw) in surface sediments
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2 Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.
® Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.

¢ Interpolated concentrations are based on the data from the baseline surface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a é)articular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 1,100 pg/kg dw). Integ)o ated concentrations were
cakf:ulatedd includin Iocatlong with non-detected values. TEQs were calculated with mammalian PEFs for seven individual PAH compounds (California EPA 1994), using one-half the RL for undetected compounds. Interpolated
surface does not show non-detects.

cPAH concentrations (ug/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the core location.
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* This core was collected prior to dredging at that location.
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Interpolated cPAH concentrations (pug/kg dw) in surface sediments
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® Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.

¢ Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a cs)articular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 1,100 pg/kg dw). Integ)o ated concentrations were
caI(f:uIatedd |nc|udt|n Iocatlong \{wtr} non-detected values. TEQs were calculated with mammalian PEFs for seven individual PAH compounds (California EPA 1994), using one-half'the RL for undetected compounds. Interpolated
surface does not show non-detects.

cPAH concentrations (ug/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the IDW concentration at the, core Iggation.
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* This core was collected prior to dredging at that location.
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Interpolated cPAH concentrations (pug/kg dw) in surface sediments
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* Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a éjarticular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 1,100 pg/kg dw). Integ)o ated concentrations were
cakf:ulat%d includin Iocatlons with non-detected values. TEQs were calculated with mammalian PEFs for seven individual PAH compounds (California EPA 1994), using one-half the RL for undetected compounds. Interpolated
surface does not show non-detects.

® Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

¢ For the Duwamish/Diagonal Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, and thin-layer placement in 2003 to 2005. Subsurface sediment data in
dredged areas were collected prior to dredging.

Map 4-42a. Comparison of cPAH

® concentrations in subsurface cores to
II ] \ x / ardLLC co-located surface sediment locations, RM 0.0

environmental to RM 2.5

Dredging information provided by AECOM.
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* Interpolated concentrations are based on the data from the baseline syrface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a é)articular percentage of the LDW area has
interpolated values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has interpolated concentrations < 1,100 pg/kg dw). Inteszo ated concentrations were
caI(f:uIat%d includin Iocatlons with non-detected values. TEQs were calculated with mammalian PEFs for seven individual PAH compounds (California EPA 1994), using one-half the RL for undetected compounds. Interpolated
surface does not show non-detects.

® Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

¢ For the Norfolk Early Action Area, surface sediment data represent samJ)Ies collected after dredging and ceg)ping at the Norfolk CSO removal area in 1999 and before sediment removal and capping at the Boeing
Developmental Center south storm drain in 2003. Subsurface sediment data in dredged areas were collected prior to dredging.

Map 4-42b. Comparison of cPAH

° concentrations in subsurface cores to
1[ l \X/ ardLLC co-located surface sediment locations, RM 2.5

environmental to RM 5.0

Dredging information provided by ENSR.
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Graph Legend

O Co-located cPAH
concentration in sediment

B Co-located cPAH
concentration in benthic
invertebrate or clam tissue

O Mean cPAH concentration
in tissue

* cPAHs were not detected
for this tissue type in this area;
half the RL was used

Acronyms for species
and tissue type

DC - Dungeness crab

SC - Slender crab

ES - English sole

SS - Shiner surfperch

EM - Edible meat

FL - Fillet with skin

HP - Hepatopancreas

WB - Whole body
Note: Results for Pacific staghorn sculpin
and English sole fillet without skin are not
presented because of the low detection

frequency and high reporting limits (see
Section 4.2.3.4).
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 Percentiles were calculated on a numerical basis using both detected and
non-detected values from the baseline surface sediment dataset. For
locations with non-detects, a value of one-half the RL at that location was
used. When OC-normalization was not appropriate because TOC content
was < 0.5% or > 4.0%, dry weight concentrations for these locations are
compared instead to the LAET and 2LAET.

® Several of the EAA boundaries are approximate and have not been
finalized by EPAIEcoIogzy; a description of each EAA boundary is
presented’in Section 9.2.2.

° For the Duwamish/Diagonal Early Action Area, surface sediment data in
the baseline dataset represent samples collected before dredging, capping,
or thin-layer capping in 2003 to 2005. For the Norfolk Eargl Action Area,
surface sediment data regresent samples collected after dredging and
capping at the Norfolk CSO removal area in 1999 and before Sediment
Bemoya 2abnodscappmg at the Boeing Developmental Center south storm

rain in .

9 Qutfalls shown were identified during a City of Seattle low-tide survey in
2003 (Herrera 2004). Some locations were initially identified using drainage
maps from Eco_lo]gP/’s National Pollutant Dischargé Elimination System
(NPDES) permit files and other relevant agency databases. TheSe locations
were later surveyed in the field. Review o agencE files and interviews with

genpy and Lower Duwamish Waterway Group (LDWG) personnel provided

ditional outfall-specific information. Some locations were field-verified by
DWG members; some additional outfall locations were identified during
these subsequent verifications. The outfall layer is meant to serve as a
snapshot of gutfall conditions at the time the survey was completed (2003).
More recent information, when available, is reflectéd in the outfall
discussions in Appendix I.
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2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. For locations with non-detects, a value of one-
half the RL at that location was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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Map 4-46a. BEHP concentrations in
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2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. For locations with non-detects, a value of one-
half the RL at that location was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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Map 4-46b. BEHP concentrations in
subsurface sediment within the 0-to-2-ft,
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2 Percentiles were calculated on a numerical basis using both
detected and non-detected values from the baseline surface
sediment dataset. For locations with non-detects, a value of one-
half the RL at that location was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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EHP-concentrations (ug/kg dw) in surface sediments using Thiessen polygons
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2 Interpolated concentrations are based on the data from the baseline surface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has Thiessen
polygon values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has Thiessen polygon concentrations < 990 pg/kg dw). Thiessen polygon concentrations were
calculated including locations with non-detected values. For locations with non-detects, a value of one-half the RL at that location was used.

® Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

° For the Duwamish/Diagonal Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, and thin-layer placement in 2003 to 2005. Subsurface sediment data in
dredged areas were collected prior to dredging.

BEHP concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the Thiessen polygon concentration at the core location.
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BEHP concentrations (ug/kg dw) in surface sediments using Thiessen polygons
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# Interpolated concentrations are based on the data from the baseline surface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a é)articular percentage of the LDW area has Thiessen

percentile is the concentration at which 95% of the LDW area has Thiessen polygon concentrations < 99 were

calculated including locations with non-detected values. For locations with non-detects, a value of one-half the RL at that location was used.

® Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.

BEHP concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the Thiessen polygon concentration at the core location.
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Map 4-47b. BEHP concentrations in surface
sediment and subsurface sediment cores,
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Dredging information provided by AECOM.




BEHP concentrations (pug/kg dw) in surface sediments using Thiessen polygons
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® Subsurface sediment data at locations in dredged areas were collected prior to dredging; surface sediment data were collected after dredging.

& Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

¢ Interpolated concentrations are based on the data from the baselinttle surface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has Thiessen
polygon values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has Thiessen polygon concentrations < 990 pg/kg dw). Thiessen polygon concentrations were
calculated including locations with non-detected values. For locations with non-detects, a value of one-half the RL at that location was used.

BEHP concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the Thiessen polygon concentration at the core location.
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Map 4-47c. BEHP concentrations in surface
sediment and subsurface sediment cores,
RM 2.2 to RM 3.0

Dredging information provided by AECOM.
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¢ Interpolated concentrations are based on data from the baseline spirface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has Thiessen
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BEHP concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples
Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the Thiessen polygon concentratiop at the corg location.
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BEHP concentrations (pg/kg dw) in surface sediments using Thiessen polygons
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2 Interpolated concentrations are based on data from the baseline spirface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a particular percentage of the LDW area has Thiessen
polygon values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has Thiessen polygon concentrations < 990 pg/kg dw). Thiessen polygon concentrations were
calculated including locations with non-detected values. For locations with non-detects, a value of one-half the RL at that location was used.

® Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

¢ For the Norfolk Early Action Area, surface sediment data represent samples collected after dredging and capping at the Norfolk CSO/SD removal area in 1999 and before sediment removal and capping at the Boeing
Developmental Center south storm drain in 2003. Subsurface sediment data at locations in dredged areas were collected prior to dredging.

BEHP concentrations (pg/kg dw) in subsurface sediment cores and co-located (within 10 ft) surface sediment samples

Labeled values represent a surface sediment grab sample located within 10 ft of the subsurface sediment core; other cores with no co-located surface sediment grab samples show the Thiessen polygon concentration at the core location.
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&When OC-normalization was not appropriate because TOC content was < 0.5% or > 4.0%, dry weight concentrations for these locations were compared instead to the LAET and 2LAET.

® Interpolated concentrations are based on the data from the baseline surface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a é)articular percentage of the LDW area has Thiessen
polygon values less than or equal to that concentration (e.g., the 95" percentile is the concentration at which 95% of the LDW area has Thiessen polygon concentrations < 990 pg/kg dw). Thiessen polygon concentrations were
calculated including locations with non-detected values. For locations with non-detects, a value of one-half the RL at that location was used.

¢ Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

9 For the Duwamish/Diagonal Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, and thin-layer placement in 2003 to 2005. Subsurface sediment data in
dredged areas were collected prior to dredging.
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&When OC-normalization was not appropriate because TOC content was < 0.5% or > 4.0%, dry weight concentrations for these locations were compared instead to the LAET and 2LAET.

polygon values less than or equal to that concentration (e.g., the _95I percentile is the concentration at which 95% of the LDW area has Thiessen polygon concentrations <
calculated including locations with non-detected values. For locations with non-detects, a value of one-half the RL at that location was used.

¢ Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each EAA boundary is presented in Section 9.2.2.

® Interpolated concentrations are based on the data from the baseline surface sediment dataset. Percentiles were calculated on an area basis as the concentration at which a é)articular percentage of the LDW area has Thiessen
990 pg/kg dw). Thiessen polygon concentrations were

Developmental Center south storm drain in 2003. Subsurface sediment data in dredged areas were collected prior to dredging.

9 For the Norfolk Early Action Area, surface sediment data represent sar’rgjples collected after dredging and c:?f)ping at the Norfolk CSO removal area in 1999 and before sediment removal and capping at the Boeing
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4 TEQs were calculated with mammalian TEFs for individual dioxin and
furan congeners (Van den Berg et al. 2006), using one-half the reporting
limit for undetected congeners. Percentiles were calculated on a numer-
ical basis using all values from the baseline surface sediment, dataset.

PN Seven samples shown on this map were not included in the RI baseline
\" 11 dataset for reasons discussed in Section 4.2.7.1. The samples were
collected at RM 0.4 (0.878 and 24.2 ng/kg dw), RM 0.5 (21.1 ng/kg dw),
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® Several of the EAA boundaries are approximate and have not been

finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.
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° For the Duwamish/Diagonal early action area, surface sediment data
5.08 in the baseline dataset represent_samgles collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and ceg;ping at the Boeing Developmental
Center south storm drain in 2003.
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¢ Qutfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
@31 drainage maps from Ecology’s National Pollutant Discha

0lo g;e Elimination
SKstem (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files

and interviews with agency and Lower Duwamish Waterway Group
(e} (LDWG) personnel provided additional outfall-specific information.
15.5 /l/ Some locations were field-verified by LDWG members; some additional

/ outfall locations were identified during these subsequent verifications.

The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,

when available, is reflected in the outfall discussions in Appendix I.
() J

0 0.1 02 Map 4-49. Dioxin and furan TEQs in surface
: d Miles sediment and subsurface sediment cores
ar 0.1 0.2
\X/ Ing/Ward,, . |

environmental = wmm Kilometers

o

Prepared by CEH, 07/15/2010; MAP 2663; W:\Projects\00-08-06_Duwamish

Scale is the same for each inset map




Other COCs

MAP 2773; W:\Projects\00-08-06_Duwamish_RI\data\gis\Phase2 RI\Nature and Extent\Surface

Prepared by CEH, 07/15/2010;

Harbor I.

Duwamish/Diagonal
Early Action Area

A

wpren 3

S ReM (e

Slip 4
Early Action Area

Boeing Plant 2/
Jorgensen Forge
W Early Action Area

Early Action Area

)
4.2\ @ o O L—Qy
L] o Q D ¢
Foo 0% g &
Q &
P Of ©
d o, f Yk an @
4.3 . .
° o Slip 6
° )
2] o 9
L]
L]
4 e
4 &
(o] o
‘ D
\2] d \'ﬁ
v ga
A Jr P v
o & [ o8
5
[ ] (6]
4 e
<
46 . %
- o Upper Turning
L) .
J AN Basin
\"A
3 2N
o 0
y.&)
(]
) &
° o 4
)
Qo
é\ P / J ] Norfolk
g Ng o ) Early Action Area

52—

95" percentile = 1.8

75" percentile = 0.66
50" percentile = 0.39
25" percentile = 0.20

Cadmium concentration
(mg/kg dw)®

e >138

o >066and=<1.8

CSL=6.7
O >0.39and <0.66 SQS=5.1
¢ >020and=<0.39 Outfall classification®
e <0.20 ® CSO
Non-detect @ CSO/storm drain
- >CsL @ EOF
o : gQS and < CSL @ EOF/storm drain
<SQS Permitted private
) Early Action Area” @ storm drain
- Dredcged and capped @ Private storm drain
area @ Public storm drain
1 Thin-layer placement’ Pipe of unresolved
— Road © origin and/or use
Navigation channel ¢ Abandoned
— River mile ¢ Not an outfall
+ Stream, channel,
or swale

& Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that
location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPA/EcoIogzy; a description of each EAA boundary is
presented in Section 9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and caé)plng at the Boeing Developmental
Center south storm drain in 2003.

4 Qutfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage mags from Ecology’s National Pollutant Dischagge Elimination
SKstem (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
g_DWG) personnel provided additional outfall-specific information.
ome locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (20033. ore recent information,
when available, is reflected in the outfall discussions in Appendix I.
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Percentiles were calculated on a numerical basis using both detected

and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that
location was used.
Early Action Area b
° 0 Several of the EAA boundaries are approximate and have not been
) finalized by EPAIEcoIogg; a description of each EAA boundary is

W presented in Section 9.2.2.

Other COCs

o ° For the Duwamish/Diagonal early action area, surface sediment data

© in the baseline dataset represent samples collected before dredging,

V| capping, or thin-layer placement in 2003 to 2005. For the Norfolk early

action area, surface sediment data represent samples collected after

dredging and capping at the Norfolk CSO removal area in 1999 and
W before sediment removal and ca3pp|ng at the Boeing Developmental

¢ Center south storm drain in 2003.

fj Outfalls shown were identified during a City of Seattle low-tide survey
q in 2003 (Herrera 2004). Some locations were initially identified using.
drainage maps from Ecology’s National Pollutant Dlschagqe Elimination
SKstem (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
g_DWG) personnel provided additional outfall-specific information.
/l, ome locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that
location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPAIEcoIogg; a description of each EAA boundary is
presented in Section 9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and ca3pp|ng at the Boeing Developmental
Center south storm drain in 2003.

¢ Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using.
drainage maps from Ecology’s National Pollutant Dlschagqe Elimination
SKstem (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
g_DWG) personnel provided additional outfall-specific information.
ome locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset. For
locations with non-detects, a value of one-half the RL at that location was
used. One sample within the Boeing Plant 2/Jorgensen Forge EAA had a
lead concentration (1,300 mg/kg dw) greater than the CSL. However,
according to data management rules (Section 4.1.2.1), data for this
location were replaced with data from a more recent sample (SD-343) that
}Naz collected within 10 ft of the original location, but was not analyzed for
ead.

® Several of the EAA boundaries are approximate and have not been
finglized by9 EzPéAIEcology; a description of each EAA boundary is presented
in Section 9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data in
the baseline dataset represent samples collected before dredging, capping,
or thin-layer placement in 2003 to 2005. For the Norfolk early action area,
surface sediment data represent samples collected after dredging and
capping at the Norfolk CSO removal area in 1999 and before sediment
aemoyalz%nodacapping at the Boeing Developmental Center south storm

rain in .

¢ Qutfalls shown were identified during a City of Seattle low-tide survey in
2003 (Herrera 2004). Some locations were initially identified using drainage
maps from Eco_IngP/’s National Pollutant Discharge Elimination System
(NPDES) permit files and other relevant agency databases. These locations
were later surveyed in the field. Review of agency files and interviews with
agenpy and Lower Duwamish Waterway Group (LDWG) personnel provided
additional outfall-specific information. Some locations were field-verified by
LDWG members; some additional outfall locations were identified during
these subsequent verifications. The outfall layer is meant to serve as a
snapshot of outfall conditions at the time the survey was completed (2003).
More recent information, when available, is reflected in the outfall
discussions in Appendix .
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Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that
location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPAIEcoIogg; a description of each EAA boundary is
presented in Section 9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and ca3pp|ng at the Boeing Developmental
Center south storm drain in 2003.

¢ Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using.
drainage maps from Ecology’s National Pollutant Dlschagqe Elimination
SKstem (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
g_DWG) personnel provided additional outfall-specific information.
ome locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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® Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that
location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

¢ For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and capping at the Boeing Developmental
Center south storm drain in 2003.

¢ Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that

location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPAIEcoIogg;;2 a description of each EAA boundary is

presented’in Section 9

° For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and ca3pp|ng at the Boeing Developmental

Center south storm drain in 2003.

fj Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using.
drainage maps from Ecology’s National Pollutant Dlschagqe Elimination

?Kstem (NPDES) permit files and other relevant agency

atabases.

ese locations were later surveyed in the field. Review of agency files

and interviews with agency and Lower Duwamish Waterway Group
g_DWG) personnel provided additional outfall-specific information.

ome locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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? Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that

location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is

presented in Section 9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data

in the baseline dataset represent s
capping, or thin-layer placement in

les collected before dredging,
3 to 2005. For the Norfolk early

action area, surface sediment data represent samples collected after

dredging and capping at the Norfolk

SO removal area in 1999 and

before sediment removal and caé)ping at the Boeing Developmental

Center south storm drain in 2003.

¢ Qutfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using.
drainage maps from Ecology’s National Pollutant Dlschazt{qe Elimination

SKstem (NPDES) permit files and other relevant agency
T

atabases.

ese locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that
location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPAIEcoIogg; a description of each EAA boundary is
presented in Section 9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and ca3pp|ng at the Boeing Developmental
Center south storm drain in 2003.

¢ Outfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using.
drainage maps from Ecology’s National Pollutant Dlschagqe Elimination
SKstem (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
g_DWG) personnel provided additional outfall-specific information.
ome locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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®Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, one-half the non-detect value was
used. When OC-normalization was not appropriate because TOC
content was < 0.5% or > 4.0%, dry weight concentrations for

these locations are compared instead to the LAET and 2LAET.

® Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and capping at the Boeing Developmental
Center south storm drain in 2003.

9 Qutfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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presented in Section 9.2.2.

®Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, one-half the non-detect value was
used. When OC-normalization was not appropriate because TOC
content was < 0.5% or > 4.0%, dry weight concentrations for

these locations are compared instead to the LAET and 2LAET.

® Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is

° For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and capping at the Boeing Developmental
Center south storm drain in 2003.

9 Qutfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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? Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that location
was used. When OC-normalization was not appropriate because TOC
content was < 0.5% or > 4.0%, dry weight concentrations for these
locations are compared instead to the LAET and 2LAET.

® Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and capping at the Boeing Developmental
Center south storm drain in 2003.

9 Qutfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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? Percentiles were calculated on a numerical basis using both detected
and non-detected values from the baseline surface sediment dataset.
For locations with non-detects, a value of one-half the RL at that

location was used.

® Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is

presented in Section 9.2.2.

° For the Duwamish/Diagonal early action area, surface sediment data
in the baseline dataset represent samples collected before dredging,
capping, or thin-layer placement in 2003 to 2005. For the Norfolk early
action area, surface sediment data represent samples collected after
dredging and capping at the Norfolk CSO removal area in 1999 and
before sediment removal and capping at the Boeing Developmental

Center south storm drain in 2003.

9 Qutfalls shown were identified during a City of Seattle low-tide survey
in 2003 (Herrera 2004). Some locations were initially identified using
drainage maps from Ecology’s National Pollutant Discharge Elimination
System (NPDES) permit files and other relevant agency databases.
These locations were later surveyed in the field. Review of agency files
and interviews with agency and Lower Duwamish Waterway Group
(LDWG) personnel provided additional outfall-specific information.
Some locations were field-verified by LDWG members; some additional
outfall locations were identified during these subsequent verifications.
The outfall layer is meant to serve as a snapshot of outfall conditions at
the time the survey was completed (2003). More recent information,
when available, is reflected in the outfall discussions in Appendix I.
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« for HPAHSs, but not in the illustrated sampling
intervals
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[ ] Dredged and capped area”
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(] Thin-layer placement
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# In accordance with the Washington State SMS, Total HPAH
represents the sum of the concentrations of detected HPAH
compounds. Percentiles were calculated on a numerical basis
using both detected and non-detected values from the

baseline surface sediment dataset. For locations with non-detects,
one-half the non-detect value was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/ECO|09£/; a description of each EAA boundary is
presented’in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.

0 0.1 0.2

N mmmmmm Kilometers
0 0.1 0.2
s Miles

Scale is the same for each map frame

Map 4-66a. Total HPAH concentrations in
subsurface sediment within the 0-to-2-ft,
2-to-4-ft, and 4-to-6-ft sampling intervals,
RM 0.0to RM 1.8

WindWard,..

environmental

Dredging information provided by AECOM.




20

Depth Interval\Other COCs

RI\Nature and Extent\:

Prepared by CEH, 07/15/2010; MAP 2815; W:\Projects\00-08-06 Duwamish

1.8—

=
L]
Q,
L NS
&
G
X\ "D
o Slip 3
)
'ng\/ i %,
v %
) %
Early Action ﬁn
Area 2 N
23
o\ ¢
|
29 .
\ Slip 4
21 {‘}ﬁ
JAN
28 Early Action Area
22
20
Boeing Plant 2/
2N Jorgensen Forge
Early Action/Area
31/
23
b
25 QN {A}
T-117 ‘\. V’
Early Action Area % ®,
A
A
/
3.7 . S
Subsurface core locations with .
0-to-2-ft sampling intervals o

18—

20

Early Actio
Area 2

Subsurface core locations with
2-to-4-ft sampling intervals

Slip4
Early Action Area

Boeing Plant 2/
Jorgensen Forge
Early Action Area

Early Action
Area 2
23
& O
P .
% o
L]
25
L]
20 .
21
29
29
20

Subsurface core locations with
4-t0-6-ft sampling intervals

L]
Slip 4
Early Action Area

Boeing Plant 2/
Jorgensen Forge
Early Action/Areal

%S
22

23

T117 WA\
Early Action Areay &

/

37

Total HPAH concentration
(hg/kg dw)*

l > 13,000

[ > 4,200 and < 13,000
[] >2,000 and < 4,200
[] >830 and < 2,000

| <830

[] Non-detect
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« for HPAHSs, but not in the illustrated sampling
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# In accordance with the Washington State SMS, Total HPAH
represents the sum of the concentrations of detected HPAH
compounds. Percentiles were calculated on a numerical basis
using both detected and non-detected values from the

baseline surface sediment dataset. For locations with non-detects,
one-half the non-detect value was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

€ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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# In accordance with the Washington State SMS, Total HPAH
represents the sum of the concentrations of detected HPAH
compounds. Percentiles were calculated on a numerical basis
using both detected and non-detected values from the

baseline surface sediment dataset. For locations with non-detects,
one-half the non-detect value was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

€ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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Dredging information provided by AECOM.
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# In accordance with the Washington State SMS, Total LPAH
represents the sum of the concentrations of detected LPAH
compounds. Percentiles were calculated on a numerical

basis using both detected and non-detected values from the
baseline surface sediment dataset. For locations with non-detects,
one-half the non-detect value was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/ECO|09£/; a description of each EAA boundary is
presented’in Section 9.2.2.

¢ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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subsurface sediment within the 0-to-2-ft,
2-to-4-ft, and 4-to-6-ft sampling intervals,
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Dredging information provided by AECOM.
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# In accordance with the Washington State SMS, Total LPAH
represents the sum of the concentrations of detected LPAH
compounds. Percentiles were calculated on a numerical

basis using both detected and non-detected values from the
baseline surface sediment dataset. For locations with non-detects,
one-half the non-detect value was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

€ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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# In accordance with the Washington State SMS, Total LPAH
represents the sum of the concentrations of detected LPAH
compounds. Percentiles were calculated on a numerical

basis using both detected and non-detected values from the
baseline surface sediment dataset. For locations with non-detects,
one-half the non-detect value was used.

® Data from 2-foot sampling intervals; some locations show an
average of data from both 1-foot intervals within that 2-foot interval
at a given location.

¢ Data from 1-foot sampling intervals are shown if available. If both
1-foot intervals within the 2-foot interval were collected, the
average of the two intervals is also shown.

9 Several of the EAA boundaries are approximate and have not been
finalized by EPA/Ecology; a description of each EAA boundary is
presented in Section 9.2.2.

€ Subsurface sediment data at locations in dredged areas were
collected prior to dredging.
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& Cores from the RI surface sediment dataset were excluded from this analysis if at least one of the following conditions
was met: 1) only one core interval was analyzed for total PCBs, 2) no core interval was analyzed within the depth range
of the expected peak, 3) PCBs were not detected, or 4) dredging occurred prior to sampling.

® Analysis assumptions

« Annual average net sedimentation rates are from the STM report (QEA 2008)
« Peak usage and release of PCBs assumed to be 1960, 1965, or 1974

« No localized disturbances (e.g., dredging, tug maneuvering)

¢ Outfalls shown were identified during a City of Seattle low-tide survey in 2003 (Herrera 2004). Some locations were
initially identified using drainage mags from Ecolo?y’s National Pollutant Discharge Elimination System (NPDES) permit
files and other relevant agency databases. These locations were later surveyed in the field. Review of agency files and
interviews with agency and Lower Duwamish Waterway Group (LDWG) personnel provided additional outfall-specific
information. Some locations were field-verified by LDWG members; some additional outfall locations were identified
during these subsequent verifications. The outfall layer is meant to serve as a snapshot of outfall conditions at the time
fAhe surdv.eyI was completed (2003). More recent information, when available, is reflected in the outfall discussions in
ppendix |.

9 Several of the EAA boundaries are apgproximate and have not been finalized by EPA/Ecology; a description of each
EAA boundary is presented in Section 9.2.2.

€ Cores located within dredged areas were collected prior to dredging.
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2 Cores from the RI surface sediment dataset were excluded from this analysis if at least one of the following conditions
was met: 1) only one core interval was analyzed for total PCBs, 2) no core interval was analyzed within the depth range
of the expected peak, 3) PCBs were not detected, or 4) dredging occurred prior to sampling.

® Analysis assumptions

» Annual average net sedimentation rates are from the STM report (QEA 2008)
 Peak usage and release of PCBs assumed to be 1960, 1965, or 1974

* No localized disturbances (e.g., dredging, tug maneuvering)

¢ Outfalls shown were identified during a City of Seattle low-tide survey in 2003 (Herrera 2004). Some locations were
initially identified using drainage maps from Ecology’s National Pollutant Discharge Elimination System (NPDES) permit
files and other relevant agency databases. These locations were later surveyed in the field. Review of agency files and
interviews with agency and Lower Duwamish Waterway Group (LDWG) personnel provided additional outfall-specific
information. Some locations were field-verified by LDWG members; some additional outfall locations were identified
during these subsequent verifications. The outfall layer is meant to serve as a snapshot of outfall conditions at the time
the surc\j/ey was completed (2003). More recent information, when available, is reflected in the outfall discussions in
Appendix .

9 Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each
EAA boundary is presented in Section 9.2.2.

¢ Cores located within dredged areas were collected prior to dredging.
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& Cores from the RI surface sediment dataset were excluded from this analysis if at least one of the following conditions
was met: 1) only one core interval was analyzed for total PCBs, 2) no core interval was analyzed within the depth range
of the expected peak, 3) PCBs were not detected, or 4) dredging occurred prior to sampling.

® Analysis assumptions

« Annual average net sedimentation rates are from the STM report (QEA 2008)
» Peak usage and release of PCBs assumed to be 1960, 1965, or 1974

« No localized disturbances (e.g., dredging, tug maneuvering)

° Qutfalls shown were identified during a City of Seattle low-tide survey in 2003 (Herrera 2004). Some locations were
initially identified using drainage maps from Ecology’s National Pollutant Discharge Elimination System (NPDES) permit
files and other relevant agency databases. These locations were later surveyed in the field. Review of agency files and
interviews with agency and Lower Duwamish Waterway Group (LDWG) personnel provided additional outfall-specific
information. Some locations were field-verified by LDWG members; some additional outfall locations were identified
during these subsequent verifications. The outfall layer is meant to serve as a snapshot of outfall conditions at the time
the sur&/ey was completed (2003). More recent information, when available, is reflected in the outfall discussions in
Appendix .

“ Several of the EAA boundaries are approximate and have not been finalized by EPA/Ecology; a description of each
EAA boundary is presented in Section 9.2.2.

€ Cores located within dredged areas were collected prior to dredging.
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2 Cores from the Rl surface sediment dataset were excluded from this analysis if at least one of the following conditions
was met: 1) only one core interval was analyzed for total PCBs, 2) no core interval was analyzed within the depth range
of the expected peak, 3) PCBs were not detected, or 4) dredging occurred prior to sampling.

® Analysis assumptions .

< Annual average net sedimentation rates are from the STM report (%EA 2008)
« Peak usage and release of PCBs assumed to be 1960, 1965, or 1974

« No localized disturbances (e.g., dredging, tug maneuvering)

¢ Outfalls shown were identified during a City of Seattle low-tide survey in 2003 (Herrera 2004). Some locations were
initially identified using drainage maps from Ecology’s National Pollutant Discharge Elimination System (NPDES) permit
files and other relevant agency databases. These locations were later surveyed in the field. Review of agency files and
interviews with agency and Lower Duwamish Waterway Group (LDWG) personnel provided additional outfall-specific
information. Some locations were field-verified b?/ LDWG members; some additional outfall locations were identified _
during these subsequent verifications. The outfall layer is meant to serve as a snapshot of outfall conditions at the time T-117 Early Action Area
}_r\me sur[\j/'eyI was completed (2003). More recent information, when available, is reflected in the outfall discussions in
ppendix |.

4 several of the EAA boundaries are a[g)roximate and have not been finalized by EPA/Ecology; a description of each
EAA boundary is presented in Section 9.2.2.

€ Cores located within dredged areas were collected prior to dredging.
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For the Duwamish/Diagonal Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, or thin-layer placement in 2003 to 2005.
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For the Norfolk Early Action Area, surface sediment data in the baseline dataset represent samples collected before dredging, capping, or thin-layer placement in 2003 and 2004.
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