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1 Introduction 
This appendix includes supporting figures and a table used during remedial action area (RAA) 
development and dredge prism design as part of Lower Duwamish Waterway (LDW) middle reach 
Preliminary (30%) remedial design. The various components of this appendix are as follows: 

• Figure D1-1: RAA Boundaries, Remedial Action Level (RAL) Exceedance Areas, RAL Exceedance 
Locations, and Vertical Extent Data, Series Legend 
‒ Series legend for Figures D1-1a through D1-1n 

• Figures D1-1a through D1-1n: RAA Boundaries, RAL Exceedance Areas, RAL Exceedance 
Locations, and Vertical Extent Data 
‒ These figures show various layers of significance that contribute to where the RAA 

boundaries were drawn based on requirements of the Record of Decision (EPA 2014). 
Information in these figures includes RAL exceedance area boundaries, design dataset 
sample locations and results, vertical cores profiles, intertidal/subtidal delineation, 
designation of LDW features of significance (e.g., RC 1 areas, shoal areas), and more. 

• Figures D1-2a and D1-2b: Total Polychlorinated Biphenyl (PCB) Combined Surface and 
Subsurface Sediment Indicator Kriging Interpolation with RAA Boundaries 
‒ These figures show the RAA boundaries with respect to the PCB indicator kriging 

probability bands.  
• Figures D1-3a and D1-3b: Thiessen Polygons at RAL Exceedance Areas 8 and 9 

‒ These figures show two areas (RAL exceedance areas 8 and 9) that are driven by 
non-PCB contaminants of concern to help identify extent of Thiessen polygons 
representing surface and subsurface exceedances.  

• Table D1-1: Dredge Prism Development – Vertical Basis of Design 
‒ This table presents the elevation/depth of contamination for vertical data within each 

dredging RAA to indicate the basis of the resulting required dredge elevation/thickness.  
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Table D1-1 
Dredge Prism Development – Vertical Basis of Design 

RAA 
Subarea Area Type 

RAL Exceedance 
Type 

Elevation or Depth of Contamination Based on Vertical 
Core Data Within RAA Basis of Dredge Elevation/Thickness1,2 

Required Dredge 
Elevation/Thickness Technology 

Are there Data Gaps Related to Depth of 
Contamination? 

1A FNC Subsurface 1586 bounded at -21.2 ft MLLW Dredge to DOC (-21.2 ft MLLW) -21.5 ft MLLW, 1-ft overdredge Dredge, RMC No 

1B FNC Subsurface 1582 unbounded at -26.3 ft MLLW Dredge to accommodate placement of a 5-ft standard 
engineered cap (top of cap must be below -19 ft MLLW) -24 ft MLLW, 1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded but not a data gap because of 

selected technology 

2 FNC Subsurface No vertical core; subsurface (0–60 cm) RAL interval 
exceedance (SC1577) Dredge based on 0-60 cm RAL interval exceedance 2-ft thickness cut, 

1-ft overdredge Dredge, RMC Yes – Phase III data are needed. 

4 Subtidal Subsurface No vertical core; subsurface (0–60 cm) RAL interval 
exceedance (SC1573) Dredge based on 0-60 cm RAL interval exceedance 2-ft thickness cut, 1-ft 

overdredge Dredge, RMC Yes – Phase III data are needed. 

5B Intertidal, 
Subtidal Subsurface 1560 unbounded at 5.4-ft depth (refusal) Dredge to accommodate placement of a 3-ft modified 

engineered cap 
3-ft thickness cut, 
1-ft overdredge PD&C Yes – Phase III data are needed. 

6 Intertidal Surface 
Surface (0–10 cm) RAL interval exceedance (SS1235); 

bounded by subsurface (0-45 cm) sample with no 
exceedances 

Dredge based on surface-only exceedance and intertidal 
location 

0.5-ft thickness cut, 0.5-ft 
overdredge Dredge, Backfill No 

7 Subtidal, FNC Subsurface 1563 bounded at -19 ft MLLW Dredge to DOC (-19 ft MLLW) -19 ft MLLW, 1-ft overdredge Dredge, Backfill/RMC No 

8A Intertidal Surface 
Surface (0–10 cm) RAL interval exceedance (SS1564, 

SS1561); bounded by subsurface (0-45 cm) samples with 
no exceedances 

Dredge based on surface-only exceedances and intertidal 
location 

0.5-ft thickness cut, 0.5-ft 
overdredge Dredge, Backfill No 

8B Intertidal, 
Subtidal Subsurface 1562 unbounded at 6-ft depth (refusal) Dredge to accommodate placement of a 4.5-ft modified 

engineered cap 
4.5-ft thickness cut, 

1-ft overdredge PD&C 
No – Vertical extent of contamination is 

unbounded but not a data gap because of 
selected technology 

8D Subtidal Subsurface 1532 bounded at 2-ft depth Dredge to DOC (2-ft thickness) 1.5-ft thickness cut, 
1-ft overdredge Dredge, Backfill/RMC No 

8E Subtidal Subsurface 1528 bounded at 2.5-ft depth Dredge to DOC (2.5-ft thickness) 2.5-ft thickness cut, 
1-ft overdredge Dredge, Backfill No 

8F Intertidal Subsurface 1527 bounded at 5.4-ft depth Dredge to DOC (5.5-ft thickness) 5.5-ft thickness cut, 
1-ft overdredge Dredge, Backfill No 

9A Intertidal Subsurface 1556 unbounded at 4.5-ft depth (refusal) Dredge to accommodate placement of a 4.5-ft modified 
engineered cap 

4.5-ft thickness cut, 
1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded, but not a data gap because of 

selected technology. 

9B Intertidal, 
Subtidal Subsurface 1555 unbounded at 2.9-ft depth (refusal) Dredge to refusal (2.9-ft thickness); consider depth 

limitation because of utility crossing 
3-ft thickness cut, 
1-ft overdredge Dredge, Backfill TBD (pending additional information 

regarding utility corridor) 

9C Intertidal Subsurface 1552 bounded at 2.5-ft depth Dredge to DOC (2.5-ft thickness) 2.5-ft thickness cut, 
1-ft overdredge Dredge, Backfill No 

9D Intertidal Surface, 
Subsurface 1551 unbounded at 4.3-ft depth (refusal) Dredge to accommodate placement of a 4-ft modified 

engineered cap 
4-ft thickness cut, 
1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded; not a data gap because of 

selected technology 

9E Intertidal, 
Subtidal Surface 

Surface (0-10 cm) RAL interval exceedance (numerous 
locations); bounded by subsurface (0-45 cm or 0-60 cm) 

samples with no exceedances 
Dredge based on surface-only exceedances 1-ft thickness cut, 

1-ft overdredge Dredge, Backfill No 

9F Intertidal Surface, 
Subsurface 

1540 bounded at 3.9-ft depth 
Dredge to DOC (3.9-ft thickness) 4-ft thickness cut, 

1-ft overdredge Dredge, Backfill No 
1543 bounded at 3.4-ft depth 
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RAA 
Subarea Area Type 

RAL Exceedance 
Type 

Elevation or Depth of Contamination Based on Vertical 
Core Data Within RAA Basis of Dredge Elevation/Thickness1,2 

Required Dredge 
Elevation/Thickness Technology 

Are there Data Gaps Related to Depth of 
Contamination? 

9G FNC Surface 
Surface (0–10 cm) RAL interval exceedance (SS1230); 

bounded by adjacent subsurface (0–60 cm) sample with 
no exceedances 

Dredge based on surface-only exceedance -24 ft MLLW, 1-ft overdredge Dredge, RMC No 

9H Subtidal Surface, 
Subsurface 1544 bounded at 6.9-ft depth Dredge to DOC (6.9-ft thickness) 7-ft thickness cut, 

1-ft overdredge Dredge, RMC No 

9I Intertidal, 
Subtidal 

Surface, 
Subsurface 

1519 bounded at 2.5-ft depth 
Dredge to DOC (2.5-ft thickness) 2.5-ft thickness cut, 

1-ft overdredge Dredge, Backfill/RMC No 1522 bounded at 2.5-ft depth 
1536 bounded at 2-ft depth 

9J FNC Subsurface 

1520 unbounded at -24 ft MLLW 

Dredge to accommodate placement of a 5-ft standard 
engineered cap (top of cap must be below -24 ft MLLW) -29 ft MLLW, 1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded; not a data gap because of 

selected technology 

1529 bounded at -24.5 ft MLLW 
1531 unbounded at -22.6 ft MLLW (refusal) 

1534 bounded at -27.8 ft MLLW 
1535 bounded at -29.8 ft MLLW 

LDW12/1541 bounded at -22 ft MLLW 
1542 unbounded at -31.8 MLLW 

9K FNC Subsurface 1558 unbounded at -24 ft MLLW Dredge depth limited because of utility offset -22 ft MLLW, 1-ft overdredge AST, Dredge 

No – The vertical extent of contamination is 
unbounded, but it is not a data gap 

because of utility limitations. However, if 
additional utility information becomes 

available that allows for deeper 
characterization, additional Phase III data 

could be needed. 

11 FNC Surface, 
Subsurface 

1503 bounded at -28.1 ft MLLW 
Dredge to DOC (-28.9 ft MLLW) -29 ft MLLW, 1-ft overdredge Dredge, RMC No 1510 bounded at -28.9 ft MLLW 

1511 bounded at -26.9 ft MLLW 

12 Intertidal, 
Subtidal Subsurface Subsurface (0–45 cm) RAL interval exceedance; 

unbounded at 1.5 ft (IT1508) (refusal) Dredge based on 0-45 cm RAL interval exceedance 1.5-ft thickness cut, 
1-ft overdredge Dredge, Backfill Yes – Phase III data are needed. 

14 FNC Subsurface 

1482 bounded at -23 ft MLLW  

Dredge to accommodate placement of a 5-ft standard 
engineered cap (top of cap must be below -24 ft MLLW)) -29 ft MLLW, 1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded but not a data gap because of 

selected technology 

1488 unbounded at -25 ft MLLW  
1489 unbounded at -32 ft MLLW 

1183 bounded at -20 ft MLLW 
1501 unbounded at -24 ft MLLW 
1502 unbounded at -24 ft MLLW 

15A Subtidal Subsurface 1490 bounded at -21.7 ft MLLW Dredge to DOC (-21.7 ft MLLW) -22 ft MLLW, 1-ft overdredge Dredge, RMC No 

15B Subtidal Subsurface 1493 unbounded at -26.7 ft MLLW  Dredge to accommodate placement of a 5-ft standard 
engineered cap -26 ft MLLW, 1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded but not a data gap because of 

selected technology 

16 Subtidal Surface 
Surface (0–10 cm) RAL interval exceedance (SS1179); 

bounded by subsurface (0–60 cm) sample with no 
exceedances 

Dredge based on surface-only exceedance 1-ft thickness cut, 
1-ft overdredge Dredge, Backfill No 

17 Intertidal, 
Subtidal Surface 

Surface (0–10 cm) RAL interval exceedance 
(LDW18-5thAveS) Dredge based on surface-only exceedance 1-ft thickness cut, 

1-ft overdredge Dredge, Backfill No 
1486 bounded at 1.5-ft depth  
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RAA 
Subarea Area Type 

RAL Exceedance 
Type 

Elevation or Depth of Contamination Based on Vertical 
Core Data Within RAA Basis of Dredge Elevation/Thickness1,2 

Required Dredge 
Elevation/Thickness Technology 

Are there Data Gaps Related to Depth of 
Contamination? 

18 FNC Surface 
Surface (0–10 cm) RAL interval exceedance (SS1170); 

bounded by subsurface (0–60 cm) sample with no 
exceedances 

Dredge based on surface-only exceedance 1-ft thickness cut, 
1-ft overdredge Dredge, RMC No 

19 Subtidal Surface 
Surface (0–10 cm) RAL interval exceedance (SS1171); 

bounded by subsurface (0–60 cm) sample with no 
exceedances (SC1171) 

Dredge based on surface-only exceedance 1-ft thickness cut, 
1-ft overdredge Dredge, RMC No 

20B Intertidal Surface 

1154 surface (0–10 cm) RAL interval exceedance (SS1154); 
bounded by subsurface (0–45 cm) sample with no 

exceedances (IT1154) 
Dredge based on surface-only exceedances and intertidal 

location 
0.5-ft thickness cut, 0.5-ft 

overdredge Dredge, Backfill No 1469 surface (0–10 cm) RAL interval exceedance (SS1469); 
bounded by subsurface (0–45 cm) sample with no 

exceedances (IT1469) 
LDW-SS2027-A surface (0–10 cm) RAL interval exceedance 

20C Subtidal Subsurface 
1468 results pending Dredge to accommodate placement of a 3-ft modified 

engineered cap 
3-foot thickness cut, 

1-ft overdredge Dredge, Habitat Cap 
No – Vertical extent of contamination is 

unbounded but not a data gap because of 
selected technology 1470 unbounded at 7.7-ft depth 

21A Intertidal Surface, 
Subsurface 

1456 subsurface (0–45 cm) RAL interval exceedance 
(no vertical collected because of refusal) Dredge to refusal (4-ft thickness) 4-ft thickness cut, 

1-ft overdredge Dredge, Backfill Yes – Phase III data are needed to 
determine vertical extent of contamination. 

1457 unbounded at 4-ft depth (refusal) 

21C Intertidal Surface 

Surface (0–10 cm) RAL interval exceedance (SS1142); 
bounded by subsurface (0–45 cm) sample with no 

exceedances (IT1142) 
Dredge based on surface-only exceedances and intertidal 

location 
0.5-ft thickness cut, 0.5-ft 

overdredge Dredge, Backfill No 

1448 bounded throughout (no interval > surface RAL) 

22 FNC Subsurface 

1406 unbounded at -31 ft MLLW 

Dredge to accommodate placement of a 5-ft standard 
engineered cap (top of cap must be below -24 ft MLLW) -29 ft MLLW, 1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded but not a data gap because of 

selected technology 

1409 unbounded at -29.9 ft MLLW 
1416 unbounded at -29.9 ft MLLW 
1421 unbounded at -31.8 ft MLLW 
1431 unbounded at -32.2 ft MLLW 
1439 unbounded at -31.7 ft MLLW 
1451 unbounded at -31.8 ft MLLW 
1460 unbounded at -29.9 ft MLLW 

23A Subtidal Subsurface 

1424 unbounded at -24.6 ft MLLW (refusal) 

Dredge to accommodate placement of a 5-ft standard 
engineered cap -20 ft MLLW, 1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded but not a data gap because of 

selected technology 

1425 unbounded at -19.9 ft MLLW 
1432 unbounded at -27 ft MLLW 
1433 bounded at -11.7 ft MLLW 

1441 unbounded at -26.9 ft MLLW 
1442 unbounded at 16.1 ft MLLW (refusal) 

1452 bounded at -21.3 ft MLLW 
1453 unbounded at -24.7 MLLW 

24B Intertidal Surface 
1609 0–45 cm interval > surface RAL (refusal) 

Dredge to DOC (1.6-ft thickness) 2-ft thickness cut, 
1-ft overdredge Dredge, Backfill No FS2154-A-SE DOC deeper than 1.6 ft depth (bounded at 

approximately 3.3 ft depth) 
24C Intertidal 1607 bounded at -1.3 ft MLLW (refusal) Dredge to DOC (-1.8 ft MLLW) -2 ft MLLW, 1-ft overdredge Dredge, Backfill 
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RAA 
Subarea Area Type 

RAL Exceedance 
Type 

Elevation or Depth of Contamination Based on Vertical 
Core Data Within RAA Basis of Dredge Elevation/Thickness1,2 

Required Dredge 
Elevation/Thickness Technology 

Are there Data Gaps Related to Depth of 
Contamination? 

Surface, 
Subsurface 

1606 bounded at 2.8 ft MLLW  
Note that cores are ordered from the inner part of the 

inlet towards the neck of the inlet. 

No – Phase III data are not anticipated to 
improve certainty regarding the DOC in this 

area; confirmation samples will be taken 
following dredging to confirm dredge 

depth. 

FS2154-B-SE bounded at approximately 0 ft MLLW 
FS2154-C-SE bounded at approximately 2 ft MLLW 

1605 bounded at 1.2 ft MLLW 
1604 unbounded at 2.1 ft MLLW (refusal) 
1603 unbounded at 0.5 ft MLLW (refusal) 

FS2154-D-SE bounded at approximately -1 ft MLLW 
1610 unbounded at 2.3 ft MLLW (refusal) 

FS2154-F-SE bounded at approximately -1 ft MLLW 
FS2154-G-SE bounded at approximately 0 ft MLLW 

1601 bounded at -1.8 ft MLLW 
1602 unbounded at 1.4 ft MLLW (refusal) 

1600 bounded at 0.6 ft MLLW 
FS2154-H-SE unbounded at approximately -2 ft MLLW 

24D Intertidal Surface, 
Subsurface 

1612 bounded at 0.4 ft MLLW (refusal) 

Dredge to DOC (-3 ft MLLW) 
 

Note that cores are ordered from the inner part of the 
inlet towards the neck of the inlet. 

-3 feet MLLW, 1-ft overdredge Dredge, Backfill No 

1611 unbounded at 0.4 ft MLLW (refusal) 
FS2154-I-SE bounded at approximately -3 ft MLLW 

1599 bounded at -2 ft MLLW 
1598 unbounded at 4 ft MLLW (refusal) 

FS2154-J-SE bounded at approximately -3 ft MLLW 
1597 bounded at +4.4 ft MLLW 

1596 unbounded at -1.9 ft MLLW (refusal) 

24E Intertidal Surface, 
Subsurface 1595 bounded at 3.3-ft depth Dredge to DOC (3.3-ft thickness) 3.5-ft thickness cut, 

1-ft overdredge Dredge, Backfill No 

24F Intertidal Surface, 
Subsurface 

1593 bounded at 1.5-ft depth 
Dredge to DOC (1.5-ft thickness) 1.5-ft thickness cut, 

1-ft overdredge Dredge, Backfill No FS2154-L-SE bounded at approximately -0.5 ft MLLW 
(2.8-ft depth) 

24G Intertidal Surface, 
Subsurface 

FS2154-K-SE bounded at approximately 4.4-ft depth 
Dredge to DOC (4.4-ft thickness) 4.5-ft thickness cut, 

1-ft overdredge Dredge, Backfill No 
1594 bounded at 1.5-ft depth 

24H Intertidal Surface 
FS2154-M-SE bounded at approximately 1.2-ft depth 

Dredge to DOC (1.3-ft thickness) 1.5-ft thickness cut, 
1-ft overdredge Dredge, Backfill No 

LDW-SC40 bounded at 1.3 ft 

24I Intertidal Subsurface 1428 unbounded at 7.8-ft depth Dredge to accommodate placement of a 4-ft modified 
engineered cap 

4-ft thickness cut, 
1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded; not a data gap because of 

selected technology 

24J Intertidal, 
Subtidal Surface 

surface (0–10 cm) RAL interval exceedance (SS1127); 
bounded by subsurface (0-45) sample with no exceedance 

(IT1127) 
Dredge based on surface-only exceedance 1-ft thickness cut, 

1-ft overdredge Dredge, Backfill No 

27A Intertidal, 
Subtidal 

Surface, 
Subsurface 

1411 is bounded at 2.5-ft depth 
Dredge to DOC (2.5-ft thickness) 2.5-ft thickness cut, 

1-ft overdredge Dredge, Backfill No 1413 is bounded at 2.5-ft depth 
1418 is bounded at 2.5-ft depth 

27C Intertidal Subsurface 1404 bounded at 3.4-ft depth Dredge to DOC (3.4-ft thickness) 3.5-ft thickness cut, 
1-ft overdredge Dredge, Backfill No 
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RAA 
Subarea Area Type 

RAL Exceedance 
Type 

Elevation or Depth of Contamination Based on Vertical 
Core Data Within RAA Basis of Dredge Elevation/Thickness1,2 

Required Dredge 
Elevation/Thickness Technology 

Are there Data Gaps Related to Depth of 
Contamination? 

29 Intertidal, 
Subtidal Surface 

Surface (0–10 cm) RAL interval exceedance (SS1077); 
bounded by subsurface (0–60 cm) sample with no 

exceedances (SC1077) 

Dredge based on surface-only exceedance and intertidal 
location 

0.5-ft thickness cut, 0.5-ft 
overdredge Dredge, Backfill No 

30B FNC Surface, 
Subsurface 

1382 unbounded at -34.3 ft MLLW 

Dredge to accommodate placement of a 5-ft standard 
engineered cap (top of cap must be below -24 ft MLLW) -29 ft MLLW, 1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded but not a data gap because of 

selected technology 

1383 unbounded at -34.5 ft MLLW 
1384 unbounded at -31.2 ft MLLW 
1385 unbounded at -33.4 ft MLLW 
1387 unbounded at -31.1 ft MLLW 

30C FNC Surface, 
Subsurface 

1346 bounded at -36.9 ft MLLW (refusal) 
Dredge depth limited because of utilidor offset -35 ft MLLW, 1-ft overdredge AST No 

1347 unbounded at -36.4 ft MLLW (refusal) 

30D FNC Subsurface 
1343 bounded at -36.9 ft MLLW (refusal) Dredge to accommodate placement of a 5-ft standard 

engineered cap (top of cap must be below -34 ft MLLW)) -39 ft MLLW, 1-ft overdredge PD&C 
No – Vertical extent of contamination is 

unbounded but not a data gap because of 
selected technology 1344 bounded at -38.9 ft MLLW 

30E FNC Subsurface 
1339 unbounded at -36.4 ft MLLW Dredge to accommodate placement of a 5-ft standard 

engineered cap (top of cap must be below -34 ft MLLW) -39 ft MLLW, 1-ft overdredge PD&C 
No – Vertical extent of contamination is 

unbounded but not a data gap because of 
selected technology 1341 unbounded -37.9 ft MLLW (refusal) 

30F FNC Subsurface 

1325 unbounded at -41.8 ft MLLW 

Dredge to accommodate placement of a 5-ft standard 
engineered cap (top of cap must be below -34 ft MLLW) -39 ft MLLW, 1-ft overdredge PD&C 

No – Vertical extent of contamination is 
unbounded but not a data gap because of 

selected technology 

1328 unbounded at -41.8 ft MLLW 
1335 unbounded at -41.8 ft MLLW 

1336 unbounded at -36.2 ft MLLW (refusal) 
1340 bounded at -38.9 ft MLLW 

31B Intertidal Subsurface 

1369 unbounded at 3.3-ft depth 

Dredge to accommodate placement of a 5-ft standard 
engineered cap; 3H:1V slope cut starting at edge of 

RAA 30D 

3H:1V side slope, beginning 15 ft 
inside the FNC boundary (to 

avoid impacts to upland utility 
infrastructure) 

PD&C 

No –Phase III data are not anticipated to 
improve certainty regarding the DOC in this 

area; confirmation samples will be taken 
following dredging to confirm whether an 

engineered cap is needed. 

1370 unbounded at 1.5-ft depth (refusal) 
1371 unbounded at -29.3 ft MLLW (refusal) 

1372 unbounded at -21.8 ft MLLW 
1373 bounded at 2.5-ft depth (native material) 

1376 unbounded at 2.0-ft depth (refusal) 

31C Intertidal, 
Subtidal Subsurface 

Cores in high-elevation intertidal: 
1359, 1361, 1362, 1364, and 1368 unbounded at between 

2.0- and 3.1-ft depth (refusal for all cores) 

Dredge to accommodate placement of a 5-ft standard 
engineered cap; 3H:1V slope cut starting at edge of 

RAA 30E 

3H:1V  side slope cut at edge of 
FNC PD&C 

No –Phase III data are not anticipated to 
improve certainty regarding the DOC in this 

area; confirmation samples will be taken 
following dredging to determine whether 

an engineered cap is needed. 

Cores in lower-elevation intertidal: 
1351, 1352, 1355, 1358, 1360, 1363, and 1367 unbounded 

at between 5.3 and 6.7 ft depth, corresponding to -9.2 
to -10.7 ft MLLW (refusal for all cores) 

Cores in shallow subtidal: 
1350 unbounded at -17 ft MLLW (refusal) 

1354 bounded at -17 ft MLLW1357 unbounded at -16.8 ft 
MLLW (refusal)1366 unbounded at -11.8 ft MLLW 

(refusal) 
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RAA 
Subarea Area Type 

RAL Exceedance 
Type 

Elevation or Depth of Contamination Based on Vertical 
Core Data Within RAA Basis of Dredge Elevation/Thickness1,2 

Required Dredge 
Elevation/Thickness Technology 

Are there Data Gaps Related to Depth of 
Contamination? 

Cores in deep elevation subtidal (along FNC): 
1353 unbounded at -31.4 ft MLLW (refusal) 

1356 unbounded at -32.1 ft MLLW (refusal); note that 
intervals above -18.6 ft MLLW are below RALs 
1365 unbounded at -22.8 ft MLLW (refusal) 

 

31D Intertidal Subsurface 
 Dredge to accommodate placement of a 3-ft modified 

engineered cap 
3-ft thickness cut, 1-ft 

overdredge PD&C 
No – Vertical extent of contamination is 

unbounded but not a data gap because of 
selected technology 1374 unbounded at 4.5-ft depth (refusal) 

34A Subtidal Subsurface 1312 unbounded at -15.3 ft MLLW (refusal) Dredge to refusal (-15.3 ft MLLW) -15.5 ft MLLW, 1-ft overdredge Dredge, Backfill/RMC Yes – Phase III data are needed. 

34B Subtidal Subsurface 1310 bounded at 2-ft depth Dredge to DOC (2-ft thickness) 2-ft thickness cut, 
1-ft overdredge Dredge, RMC No 

35A Intertidal, 
Subtidal Surface 

Surface (0–10 cm) RAL interval exceedance (SS1034); 
bounded by subsurface (0–45 cm) sample with no 

exceedances (IT1034) 
Dredge based on surface-only exceedance and intertidal 

location 
0.5-ft thickness cut, 0.5-ft 

overdredge Dredge, Backfill No Surface (0–10 cm) RAL interval exceedance (SS1317); 
bounded by subsurface (0–45 cm) sample with no 

exceedances (IT1317) 
1318 has no intervals above surface RAL 

36 Subtidal Subsurface 1321 bounded at 3-ft depth  Dredge to DOC (3-ft thickness) 3-ft thickness cut, 
1-ft overdredge Dredge, RMC No 

Notes: 
1. Elevations are based on RTK-DGPS field measurements, as discussed in Section 4.2 of the Basis of Design Report. 
2. When defined, dredge thicknesses to accommodate caps includes a preliminary allowance for placement tolerances. Those will be refined during Intermediate (60%) remedial design. 
3. Bold text identifies sample locations where the depth of contamination is not considered to be vertically bounded, as described in Section 4.2 of the Basis of Design Report.  
4. Gray italic text identifies non-LDWG cores for which there is a higher level of uncertainty associated with the depth of contamination (e.g., due to low core recoveries).  
AST: area-specific technology 
cm: centimeter 
DOC: depth of contamination 
FNC: federal navigation channel 
ft: foot 
H:V: horizontal to vertical (ratio) 
MLLW: mean lower low water 
RAA: remedial action area 
RAL: remedial action level 
RMC: residuals management cover 
RTK-DGPS: real-time kinematic differential global positioning system 
PD&C: partial dredge and cap 
RMC: residuals management cover 
TBD: to be determined 
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2 Reference 
EPA (U.S. Environmental Protection Agency), 2014. Record of Decision. Lower Duwamish Waterway 

Superfund Site. U.S. Environmental Protection Agency Region 10. November 2014. 
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, Series Legend

a For 30% RD, daylight boundaries are not shown for dredge
areas that are based on thickness cuts.
b Outfalls are based on the Ecology 2020 survey, as updated by
LDWG as of February 20, 2024; the revised outfall layer is
pending approval by LDWG, EPA, and Ecology.
c The 2010 MHHW boundary has been updated based on 2021
LiDAR data collected by King County.
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dataset
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kriging RAL exceedance area

Additional Thiessen polygon RAL exceedance area for other
COCs

Outfall classification

k

#*

9 CSOb

k

#*

9 CSO/storm drainb

k

#*

9 CSO/EOFb

k

#*

9 EOF/storm drainb

k

#*

9 Private storm drainb

k

#*

9 Public storm drainb

k

#*

9 Reservoir overflowb

GF Stream, channel, or ditchb

XW" Abandoned/inactive outfallb

XW" Removed outfallb

k

#*

9 Pipe of unresolved origin and/or useb

k

#*

9 Not an outfallb
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1a. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, RM 1.6 to RM 1.8
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in 2023. All the other 2023 phenol
exceedances were reoccupied in
2024 and phenol concentrations
were below the RAL therefore no
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See Section 2.1.4 for discussion.
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN

30% REMEDIAL DESIGN BASIS OF DESIGN

REPORT FOR THE LDW MIDDLE REACH

Figure D1-1b. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, Slip 2
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1c. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, RM 1.8 to RM 2.0
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LDW23-SS1050 (2023)
0-10 cm: Total PCBs: 1.4

LDW23-SS1051 (2023)
0-10 cm: BBP: 0.97

LDW23-SS1055 (2023)
0-10 cm: Total PCBs: 1.0

LDW23-SS1070 (2023)
0-10 cm: Total PCBs: 1.7
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0-10 cm: Total PCBs: 0.92
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0-45 cm: Arsenic: 1.3
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Dioxin/furan TEQ: 1.7
Total PCBs: 1.2
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-30 to -32 ft MLLW:
Total PCBs: 1.3
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-28.5 to -30 ft MLLW:
Total PCBs: 3.1
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Total PCBs: 1.3
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1d. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, RM 2.0 to RM 2.25 West
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See Figures D-1l and D-1m

LDW23-SS1089 (2023)
0-10 cm: Total PCBs: 1.3

LDW23-SS1114 (2023)
0-10 cm: Total PCBs: 2.0

LDW23-SS1120 (2023)
0-10 cm: Total PCBs: 5.8

LDW23-SS1127 (2023)
0-10 cm: Total PCBs: 2.9

LDW23-SS1811 (2023)
0-10 cm: Total PCBs: 1.2

2154-DSS-22 (2012)
0-10 cm: Total PCBs: 12

2154-DSS-25 (2012)
0-10 cm: Total PCBs: 3.5
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0-10 cm: Total PCBs: 1.3
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-20 to -22 ft MLLW:

Total PCBs: 3.2
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN

30% REMEDIAL DESIGN BASIS OF DESIGN

REPORT FOR THE LDW MIDDLE REACH

Figure D1-1e. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, Slip 3
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Talon LLC completed a shoreline stabilization
project during the 2023/2024 work window that
included dredging of contaminated sediment
followed by placement of clean backfill material
and placement of rip rap and fish mix as shoreline
habitat enhancement.

LDW23-SS1074 (2023)
0-10 cm: Total PCBs: 1.6 LDW23-SS1077 (2023)

0-10 cm:
BBP: 10
Total PCBs: 1.2

LDW23-SS1083 (2023)
0-10 cm: Total PCBs: 1.2

LDW23-SS1100 (2023)
0-10 cm:

Phenol: 1.7
Zinc: 1.5

LDW23-SS1809 (2023)
0-10 cm: Total PCBs: 12

Sea Tac Marine-2 (2011)
0-10 cm:
Total PCBs: 1.6
Dioxin/furan TEQ: 1.1
PAHs: 0.99 to 2.0

Sea Tac Marine-3 (2011)
0-10 cm:
BBP: 180
2,4-Dimethylphenol: 5.7
Dioxin/furan TEQ: 5.0
cPAHs: 1.7
Zinc: 1.4
PAHs: 1.1 to 7.5

LDW23-SC1084 (2023)
0-60 cm: Total PCBs: 1.1

LDW23-SC1074 (2023)
0-60 cm:
Total PCBs: 3.7
Mercury: 0.99

LDW23-SC1075 (2023)
0-60 cm:
Total PCBs: 4.7
Mercury: 0.99

LDW23-SC1082 (2023)
0-60 cm:
Mercury: 8.3
Total PCBs: 1.4

LDW23-SC1083 (2023)
0-60 cm: Total PCBs: 1.2

LDW24-SS1402 (2024)
0-10 cm:
Dioxin/furan TEQ: 1.7
Arsenic: 0.98

LDW24-SC1387 (2024)
0-60 cm: Total PCBs: 1.4

LDW24-SC1388 (2024)
0-60 cm: Total PCBs: 2.5

LDW24-SS1399 (2024)
0-10 cm:
Dioxin/furan TEQ: 0.93

boat ramp

Seattle
DOT

Muckleshoot
Tribe USA

in Trust

Maxum
Petroleum

Talon 303 LLC

Clpf-Seattle
Dist Cntr Lp

Seatac Marine
Properties LLC
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1078

1083 1084

1092
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1099

1105

1106

1110
1112

1113

1119

1382
1383

1384
1385

1386

1406

1387
1388

1408

1409

1410
1393

1392

1394

1396

1400

1398

1402

1390

1391

1405

1823

1822

1824

1825

1397

1395

1389

1401

1407

1399

Surface (0-10 cm) sampling
location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other sampling locations
Vertical extent (non-RAL
interval)

Surface (0-10 cm), archive

Subtidal (0-60 cm) archive

Vertical extent (non-RAL
interval) archive
Surface (0-10 cm) bioassay
passed

Shoaling core

Core without appropriate RAL
interval
Sample above MHHW not
included in the interpolation
dataset

30% RD RAA daylight
boundarya

30% RD RAA placement area

30% RD RAA toe of cut

RAL exceedance area
boundary

1

Combined surface and
subsurface sediment PCB
indicator kriging RAL
exceedance area
Additional Thiessen polygon
RAL exceedance area for
other COCs

2.0

3.0
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1f. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, RM 2.2 to RM 2.4
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LDW23-SS1136 (2023)
0-10 cm: Total PCBs: 1.6

LDW23-SS1142 (2023)
0-10 cm: Total PCBs: 4.8

LDW23-SS1144 (2023)
0-10 cm: Total PCBs: 0.92

LDW23-SS1147 (2023)
0-10 cm: Total PCBs: 83

LDW23-SS1149 (2023)
0-10 cm: Total PCBs: 7.0

LDW23-SS1154 (2023)
0-10 cm:
Zinc: 4.2

Total PCBs: 1.5

Boyer-Trotsky Street
End-2 (2011)
0-10 cm:
Dioxin/furan TEQ: 1.8
Total PCBs: 1.7

Boyer-Trotsky Street
End-4 (2011)
0-10 cm:
Dioxin/furan TEQ: 2.0

LDW-SS2027-A (2011)
0-10 cm:
BEHP: 13
BBP: 5.4
Total PCBs: 2.5
Benzoic acid: 0.92

LDW18-DawnFoods (2018)
0-10 cm:
Total PCBs: 1.3
Chrysene: 0.99

LDW23-IT1147 (2023)
0-45 cm: Total PCBs: 15

LDW23-IT1160 (2023)
0-45 cm:
BBP: 2.7

Dioxin/furan TEQ: 2.2
BEHP: 2.0

LDW23-SC1151 (2023)
0-60 cm: Total PCBs: 0.93

LDW23-SC1137 (2023)
-20 to -22 ft MLLW:
Total PCBs: 2.0

LDW23-SC1143 (2023)
-20 to -22 ft MLLW:
Total PCBs: 1.1

LDW23-SC1150 (2023)
 -17.3 to -20.1 ft MLLW:
Total PCBs: 1.2
-20.1 to -22.1 ft MLLW:
Total PCBs: 1.4

LDW23-SC1156 (2023)
-20 to -22 ft MLLW:
Total PCBs: 0.98

LDW10 (2012)
-14.8 to -16.8 ft MLLW: Total PCBs: 1.1
-16.8 to -20 ft MLLW: Total PCBs: 2.2
-20 to -22 ft MLLW: Total PCBs: 1.3

LDW23-SC1139 (2023)
0-60 cm: Total PCBs: 3.2

LDW23-SC1125 (2023)
0-60 cm: Total PCBs: 4.2

LDW23-SC1132 (2023)
0-60 cm: Total PCBs: 5.4

LDW23-SS1145 (2023)
0-10 cm: Phenol: 1.3

LDW23-SC1145 (2023)
0-60 cm: Total PCBs: 1.1

LDW24-SS1436 (2024)
0-10 cm: Total PCBs: 1.1

LDW24-SS1444 (2024)
0-10 cm: Total PCBs: 2.5

LDW24-SS1446 (2024)
0-10 cm: Total PCBs: 1.5

LDW24-SS1447 (2024)
0-10 cm: Total PCBs: 1.8

LDW24-SS1455 (2024)
0-10 cm: Total PCBs: 2.4

LDW24-SS1469 (2024)
0-10 cm: Total PCBs: 1.3

LDW24-SS1449 (2024)
0-10 cm: Total PCBs: 2.1

LDW24-SS1454 (2024)
0-10 cm: Total PCBs: 1.7

LDW24-SS1456 (2024)
0-10 cm: Total PCBs: 25

LDW24-IT1449 (2024)
0-45 cm: Total PCBs: 0.99

LDW24-IT1456 (2024)
0-45 cm: Total PCBs: 53

LDW24-SC1453 (2024)
0-60 cm:Total PCBs: 9.2

LDW24-SC1465 (2024)
0-60 cm: Total PCBs: 0.99

LDW24-SS1450 (2024)
0-10 cm: Total PCBs: 2.7

LDW24-SC1459 (2024)
0-60 cm:Total PCBs: 1.0

2.3

2.4

Personal
Property

Boyer
Towing

Inc.

Boyer
Towing Inc.

Personal
Property

(ICS/NW Cooperage)

7100 1St Ave S
Seattle L L (Douglas
Management property)

Shalmar Group
LLC (Seattle
Iron & Metals)

Seatac Marine
Properties LLC

Bridge Point
Seattle
130 LLC

Beach 4

24a

21

24b

23

27

20
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MATCH
LINE

MATCH
LINE

MATCH
LINE

UP1

1156

1114

1121

1133

1135

1136

1141

1142 1146

1147
1148

1154
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1115
1117
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1128

1132

1139

1145
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1153

1155

1810

1137

1143

1116 1118
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1124

1125

1126

1127

1129

1130
1131

1134

1138

1140

1144

1149
1150

1152

1157 1158
1159

1160

1812

1457

1449

1413

1414

1416

1418

1419

1421

1431

1439

1438

1448
1450

1451

1446

1471

1463

1462

1465
1466

1470

1468

1472

1459
1460

1415

1420

1430

1436

1453

1458

1825

1445

1455

1469

1826

1429
1428

1435
1434

1437

1461

1464

1426

1427

1447

1454

1456

1422

1440

1443

1423

1424

1425

1432
1433

1441 1442

1452

1444

1417

1467

2.0

3.0

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other sampling locations

Vertical extent (non-RAL interval)

Surface (0-10 cm), archive

Subtidal (0-60 cm) archive

Vertical extent (non-RAL interval) archive

Vertical extent (non-RAL interval) not collected because
of core refusal

Shoaling core

Core without appropriate RAL interval

Sample above MHHW not included in the interpolation
dataset

Upland soil sample

30% RD RAA daylight boundarya

30% RD RAA placement area

30% RD RAA toe of cut

RAL exceedance area boundary1

Combined surface and subsurface sediment PCB
indicator kriging RAL exceedance area

Additional Thiessen polygon RAL exceedance area for
other COCs
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1g. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, RM 2.4 to RM 2.6
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LDW23-SS1170 (2023)
0-10 cm: Total PCBs: 1.3 LDW23-SS1171 (2023)

0-10 cm:
Total PCBs: 640
Phenol: 1.6

LDW23-SS1174 (2023)
0-10 cm: BBP: 1.4

LDW23-SS1178 (2023)
0-10 cm: Phenol: 1.3

LDW23-SS1179 (2023)
0-10 cm: Total PCBs: 1.1

LDW23-SS1195 (2023)
0-10 cm: Total PCBs: 0.92

LDW23-SS1813 (2023)
0-10 cm:
PAHs: 0.93 to 4.1

Seattle Iron & Metals-1 (2011)
0-10 cm:
Chromium: 6.6
Zinc: 2.4
Total PCBs: 1.0
Seattle Iron & Metals-2 (2011)
0-10 cm: Chromium: 6.1

Seattle Iron & Metals-3 (2011)
0-10 cm: Chromium: 3.4

Seattle Iron & Metals-4 (2011)
0-10 cm:
Chromium: 1.6
Arsenic: 1.2

LDW18-5thAveS (2018)
0-10 cm: Dioxin/furan TEQ: 9.9

LDW23-SC1178 (2023)
0-60 cm: Total PCBs: 1.7

LDW23-SC1185 (2023)
0-60 cm: Total PCBs: 0.94

LDW23-SC1186 (2023)
0-60 cm: Fluoranthene: 2.4

LDW23-SC1188 (2023)
0-60 cm: Hexachlorobenzene: 3.2

LDW23-SC1183 (2023)
-16.9 to -20 ft MLLW:

Total PCBs: 1.3

LDW23-SC1191 (2023)
-20 to -22 ft MLLW:

Total PCBs: 1.3

DR171 (1998)
-18.6 to -20.6 ft MLLW:

Total PCBs: 1.0

LDW11 (2012)
-20 to -22 ft MLLW:

Total PCBs: 1.1

LDW24-SS1476 (2024)
0-10 cm: Total PCBs: 0.95

LDW24-SC1493 (2024)
0-60 cm: Total PCBs: 1.3

LDW24-SC1488 (2024)
-17.1 to -20 ft MLLW: Total PCBs: 1.2

LDW24-SC1501 (2024)
-17.8 to -20 ft MLLW: Total PCBs: 2.8
-20 to -22 ft MLLW: Total PCBs: 1.2

LDW24-SC1502 (2024)
-18.4 to -20 ft MLLW: Total PCBs: 0.96

2.4

2.5

2.6

sunken barge

sunken
barge
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Personal
Property

Brackish
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1472
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1476
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1486

1488 1489
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1484

1492

1493

1494

1495

1497

1505

1503

1508
1507

1510

1511
1512

1509

1826

1473

1475

1491

1482

1464

1480
1478

1501

1502

1481

1485

1496

1498

1499

1506

1504

1500

2.0

3.0

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other sampling locations

Vertical extent (non-RAL interval)

Surface (0-10 cm), archive

Subtidal (0-60 cm) archive

Vertical extent (non-RAL interval) archive

Vertical extent (non-RAL interval) not collected because
of core refusal

Surface (0-10 cm) bioassay passed

Subtidal (0-60 cm) bioassay passed

Shoaling core

Core without appropriate RAL interval

Sample above MHHW not included in the interpolation
dataset

Upland soil sample

30% RD RAA daylight boundarya

30% RD RAA placement area

30% RD RAA toe of cut

RAL exceedance area boundary1

Combined surface and subsurface sediment PCB
indicator kriging RAL exceedance area

Additional Thiessen polygon RAL exceedance area for
other COCs
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1h. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, RM 2.6 to RM 2.8
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See Figure D-1n

LDW23-SS1199 (2023)
0-10 cm: Total PCBs: 4.9

LDW23-SS1202 (2023)
0-10 cm: Total PCBs: 1.9

LDW23-SS1209 (2023)
0-10 cm: Total PCBs: 5.2

LDW23-SS1211 (2023)
0-10 cm:

Total PCBs: 1.9
Dioxin/furan TEQ: 1.6

LDW23-SS1222 (2023)
0-10 cm: Total PCBs: 13

LDW23-SS1224 (2023)
0-10 cm:

1,2,4-Trichlorobenzene: 78
1,4-Dichlorobenzene: 20
1,2-Dichlorobenzene: 3.0

PAHs: 2.7 to 21
cPAHs: 2.3

Total PCBs: 1.8

LDW23-SS1225 (2023)
0-10 cm: Phenol: 1.4

LDW23-SS1228 (2023)
0-10 cm:

Total PCBs: 2.0
cPAHs: 1.5

PAHs: 1.0 to 17

LDW23-SS1230 (2023)
0-10 cm: Total PCBs: 1.4

LDW23-SS1815 (2023)
0-10 cm:

Dioxin/furan TEQ: 3.3
Total PCBs: 1.8

PAHs: 1.1 to 1.4

PS Truck Lines-3 (2011)
0-10 cm: Arsenic: 1.4

PS Truck Lines-6a (2011)
0-10 cm: Arsenic: 1.2

LDW-SS2112-A (2011)
0-9.5 cm:

Mercury: 7.9
Total PCBs: 1.5

LDW23-IT1209 (2023)
0-45 cm:
Dioxin/furan TEQ: 1.3
Total PCBs: 0.93

LDW23-IT1210 (2023)
0-45 cm: Total PCBs: 15
Dioxin/furan TEQ: 1.9

LDW23-IT1224 (2023)
0-45 cm:

1,2,4-Trichlorobenzene: 20
1,4-Dichlorobenzene: 8.1
1,2-Dichlorobenzene: 1.1

LDW23-SC1212 (2023)
0-60 cm: Dioxin/furan TEQ: 1.0

LDW23-SC1215 (2023)
0-60 cm: Total PCBs: 1.7

LDW23-SC1222 (2023)
0-60 cm:

Dioxin/furan TEQ: 2.0
Total PCBs: 1.8

LDW23-SC1225 (2023)
0-60 cm: Total PCBs: 1.4

LDW23-SC1199 (2023)
-20 to -22 ft MLLW:

Total PCBs: 1.1

LDW23-SC1214 (2023)
-19.3 to -22 ft MLLW:

Total PCBs: 1.4

LDW12 (2012)
-17.3 to -20 ft MLLW: Total PCBs: 1.0
-20 to -22 ft MLLW: Total PCBs: 5.6

LDW24-IT1527 (2024)
0-45 cm: cPAHs: 1.1

LDW24-SC1532 (2024)
0-60 cm: Benzoic acid: 0.92

LDW24-SC1558 (2024)
-20 to -22 ft MLLW:

Total PCBs: 12

LDW24-SS1526 (2024)
0-10 cm:

cPAHs: 1.8
PAHs: 1.0 to 11

LDW24-SS1561 (2024)
0-10 cm: Total PCBs: 2.7

LDW24-SS1564 (2024)
0-10 cm:PAHs: 1.0 to 3.2

LDW24-SS1828 (2024)
0-10 cm: Dioxin/furan TEQ: 1.6

LDW24-SS1829 (2024)
0-10 cm:

Total PCBs: 0.98
Indeno(1,2,3-cd)pyrene: 0.96

LDW24-IT1828 (2024)
0-45 cm: Dioxin/furan TEQ: 1.6

LDW24-IT1508 (2024)
0-45 cm: Total PCBs: 1.9

LDW24-SC1515 (2024)
-20 to -22 ft MLLW:
Total PCBs: 0.95

LDW24-SC1520 (2024)
-20 to -22 ft MLLW:

Total PCBs: 2.9

LDW24-IT1829 (2024)
0-45 cm: Dioxin/furan TEQ: 1.1

2.7

2.6

2.8

Personal
Property

Brackish
Properties

LLC

620 S
Riverside
Drive LLC

700
S Riverside

Drive LLC

Cassell Point LLC

Recology
Cleanscapes

Seattle
Parks
& Rec

8th Avenue
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Inc

Seattle
Public Utilities

King County

Beach 5

Beach 5

Beach 6

Beach 6
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5

12

10

9

8

11
MATCH

LINE

MATCH
LINE

-20 ft
-15 ft
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1202 1209
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1815

1190
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1200

1203

1206

1220

1222

1227

1234

1236
1239

1241

1244

1816

1191

1199

1214

1226

1193

1204
1207

1208

1211

1212 1213

1215

1218

1219 1221

1225
1228

1229

1230

1232

1237

1238

1240

1242

1243

1245

1251

1278

1196

1503

1508

1507

1510
1511

1515

1518

1517

1516

1528
1527

1529 1534

1535

1536
1537

1523

1525

1532

1531
1541

1542
1539

1540

1522

1513

1519

1521

1543

1544

1549

1554

1556

1555

1563
1562

1561

1559

1520

1530

1565

1567

1512

1509

1533

1558

1538

1526

1829

1828

1564

1566

1568

1557

1560

1548

1831

1524

1506

1514

2.0

3.0

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other sampling locations

Vertical extent (non-RAL interval)

Surface (0-10 cm), archive

Vertical extent (non-RAL interval) archive

Vertical extent (non-RAL interval) not collected because
of core refusal

Shoaling core

Core without appropriate RAL interval

Sample above MHHW not included in the interpolation
dataset

Upland soil sample

30% RD RAA daylight boundarya

30% RD RAA placement area

30% RD RAA toe of cut

RAL exceedance area boundary1

Combined surface and subsurface sediment PCB
indicator kriging RAL exceedance area

Additional Thiessen polygon RAL exceedance area for
other COCs

Utility corridor

Federal Navigation Channel authorized depth boundary
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1i. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, RM 2.8 to RM 3.0

XW"

XW"

XW"

XW"

XW"

XW"

k

#*

9

k

#*

9k

#*

9

k

#*

9

k

#*

9

LDW23-SS1235 (2023)
0-10 cm:

1,2,4-Trichlorobenzene: 5.8
1,4-Dichlorobenzene: 5.8

LDW23-SS1271 (2023)
0-10 cm: Total PCBs: 0.95

LDW23-SS1274 (2023)
0-10 cm: Total PCBs: 0.92

LDW23-SS1276 (2023)
0-10 cm:

Mercury: 1.3
Phenol: 1.0

LDW23-SS1277 (2023)
0-10 cm: Phenol: 1.9

LDW23-IT1264 (2023)
0-45 cm: Arsenic: 0.98

LDW20-SC100 (2020)
0-60 cm: Total PCBs: 1.7

LDW21-SC502 (2021)
0-60 cm: Total PCBs: 0.93

LDW21-SC506 (2021)
0-60 cm: Total PCBs: 1.7

LDW23-SC1266 (2023)
0-60 cm: Total PCBs: 0.92

LDW23-SC1271 (2023)
0-60 cm: Total PCBs: 1.4

LDW23-SC1277 (2023)
0-60 cm: Total PCBs: 4.3

LDW24-SS1560 (2024)
0-10 cm: Total PCBs: 1.3

LDW24-SS1830 (2024)
0-10 cm: Total PCBs: 8.7

LDW24-SC1573 (2024)
0-60 cm: Total PCBs: 1.1

LDW24-SC1577 (2024)
0-60 cm: Total PCBs: 2.9

LDW24-IT1560 (2024)
0-45 cm: Total PCBs: 3.2

2.8

2.9

3.0

700 S Riverside
Drive LLC

Cassell
Point LLC

Seattle
Public

Utilities

8th
Avenue Terminals Inc

Boeing

King County

Beach 5

Beach 5

Beach 6

2

6

4

7

5

1

9

8

M
A

T
C

H
LI

N
E

MATCH
LINE

Boeing
Plant
2 EAA

-20 ft
-15 ft

SMA 18

1224

1231

1235

1246

1264

1268

1269

1820

1227

1234

1236

1239
1241

1244

1248 1249

1252

1265

1270

1271

1276
1277

1816

1226

1225 1228

1229

1230

1232

1237

1238

1240

1242

1243

1245

1247

1250

1251

1254
1255

1266

1267

1272

1274

1275

1278

1273

1554

1556

1555

1563

1562

1561

1559

1574

1572

1570

1582
1580

1584

1581

1586

1565

1567

1578

1579

1558

1569
1571

1564

1566

1568

1557

1560

1583

1831

1577

1585

1573

2.0

3.0

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other sampling locations

Vertical extent (non-RAL interval)

Surface (0-10 cm), archive

Vertical extent (non-RAL interval) archive

Vertical extent (non-RAL interval) not collected because
of core refusal

Surface (0-10 cm) bioassay passed

Shoaling core

Core without appropriate RAL interval

Upland soil sample

30% RD RAA daylight boundarya

30% RD RAA placement area

30% RD RAA toe of cut

RAL exceedance area boundary1

Combined surface and subsurface sediment PCB
indicator kriging RAL exceedance area

Additional Thiessen polygon RAL exceedance area for
other COCs

Utility corridor

Federal Navigation Channel authorized depth boundary
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN

30% REMEDIAL DESIGN BASIS OF DESIGN

REPORT FOR THE LDW MIDDLE REACH

Figure D1-1j. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, Slip 4

XW"
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XW" XW"
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XW"
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#*

9k

#*

9

k

#*

9

k

#*

9

k

#*

9k

#*

9

k

#*

9
Slip 4

LDW23-SS1819 (2023)
0-10 cm: Total PCBs: 1.3

DENW6721-SSED-02-2014 (2014)
0-10 cm: Total PCBs: 0.92

DENW6721-SSED-03-2014 (2014)
0-10 cm: Total PCBs: 1.0

LDW24-SS1576 (2024)
0-10 cm: Total PCBs: 1.2

LDW24-SS1833 (2024)
0-10 cm: Total PCBs: 1.0

Seattle
Public

Utilities

First South
Properties LLC

8th Avenue
Terminals Inc

Boeing

Beach 6

5

3

9
MATCH

LINE
M

A
T

C
H

LI
N

E

Boeing
Plant
2 EAA

Slip 4 EAA

1244

1252
1256 1261

1816

1817

1818

1819

1243

1245

1253

1254
1255

1257
1258

1259
1260 1262

1263

1278

1279

1280

1281

1576

1575

1560

1831

1832 1833

1834

Surface (0-10 cm) sampling
location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Subtidal (0-60 cm) core location

Does not exceed RAL

Other sampling locations
Vertical extent (non-RAL
interval)
Core without appropriate RAL
interval

30% RD RAA daylight
boundarya

30% RD RAA placement area

30% RD RAA toe of cut

RAL exceedance area
boundary

1

Combined surface and
subsurface sediment PCB
indicator kriging RAL
exceedance area
Additional Thiessen polygon
RAL exceedance area for
other COCs

2.0

3.0
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1k. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, Duwamish Marine Center

k

#*

9

XW"

k

#*

9

k

#*

9

LDW24-SC1354 (2024)
0-60 cm: Total PCBs: 3.4

LDW24-IT1355 (2024)
0-45 cm: Total PCBs: 1.1

LDW24-IT1359 (2024)
0-45 cm:Total PCBs: 17

LDW24-IT1360 (2024)
0-45 cm: Total PCBs: 2.9

LDW24-IT1362 (2024)
0-45 cm:Total PCBs: 48

LDW24-IT1367 (2024)
0-45 cm:Total PCBs: 1.1 LDW24-IT1368 (2024)

0-45 cm: Total PCBs: 140

LDW24-IT1370 (2024)
0-45 cm: Total PCBs: 15

LDW24-IT1364 (2024)
0-45 cm: Total PCBs: 17
Dioxin/furan TEQ: 5.2

LDW24-IT1374 (2024)
0-45 cm:Total PCBs: 1.2

LDW24-IT1373 (2024)
0-45 cm:Total PCBs: 9.2
Dioxin/furan TEQ: 2.8

LDW24-IT1376 (2024)
0-45 cm:Total PCBs: 24
Dioxin/furan TEQ: 7.1

LDW24-SS1351 (2024)
0-10 cm: Total PCBs: 27

LDW24-SS1352 (2024)
0-10 cm: Total PCBs: 32
Dioxin/furan TEQ: 1.9

LDW24-SS1355 (2024)
0-10 cm: Total PCBs: 21

LDW24-SS1357 (2024)
0-10 cm: Total PCBs: 4.4

LDW24-SS1358 (2024)
0-10 cm: Total PCBs: 24

LDW24-SS1359 (2024)
0-10 cm: Total PCBs: 11

LDW24-SS1360 (2024)
0-10 cm: Total PCBs: 26

LDW24-SS1362 (2024)
0-10 cm: Total PCBs: 27

LDW24-SS1363 (2024)
0-10 cm: Total PCBs: 9.0

LDW24-SS1364 (2024)
0-10 cm: Total PCBs: 2.8
Dioxin/furan TEQ: 2.7

LDW24-SS1367 (2024)
0-10 cm: Total PCBs: 61

LDW24-SS1368 (2024)
0-10 cm: Total PCBs: 3.0

LDW24-SS1369 (2024)
0-10 cm: Total PCBs: 27

LDW24-SS1370 (2024)
0-10 cm: Total PCBs: 11

LDW24-SS1373 (2024)
0-10 cm: Total PCBs: 5.0
Dioxin/furan TEQ: 1.2

LDW24-SS1374 (2024)
0-10 cm: Total PCBs: 2.4

LDW24-SS1376 (2024)
0-10 cm: Total PCBs: 1.3

LDW24-SS1354 (2024)
0-10 cm: Total PCBs: 8.3

LDW24-SS1366 (2024)
0-10 cm: Total PCBs: 12

LDW24-SS1375 (2024)
0-10 cm: Total PCBs: 2.9

LDW23-IT1067 (2023)
0-45 cm:
Total PCBs: 52
Dioxin/furan TEQ: 12

LDW23-SC1060 (2023)
-30 to -32 ft MLLW: Total PCBs: 1.9

LDW23-SC1065 (2023)
-30 to -32 ft MLLW:
Total PCBs: 5.9

LDW08 (2012)
0-4 ft: Total PCBs: 2.2
4-9.4 ft: Total PCBs: 1.8
9.4-11.4 ft: Total PCBs: 5.2
9.4-11.4 ft: Dioxin/furan TEQ: 2.7

SS2-PG (2016)
0-10 cm:
Dioxin/furan TEQ: 2.1

SS1-PG (2016)
0-10 cm:
Total PCBs: 8.2
Dioxin/furan TEQ: 1.3
BEHP: 1.2
BBP: 0.99

SS6-VC (2016)
-22 to -24 ft MLLW:
Dioxin/furan TEQ: 1.7
Total PCBs: 1.2

LDW23-SS1066 (2023)
0-10 cm:

Total PCBs: 31
Phenol: 0.97

LDW23-SS1067 (2023)
0-10 cm:
Total PCBs: 14
Dioxin/furan TEQ: 1.9

SS2-VC

SS1-VC

Personal
Property

Seattle DOT

31

30

1067

1071

1065

1060

1061

1066

1362

1340

1341

1344

1349

1378

1351

1352

1355

1358

1360

1363

1367

1369

1370

1359

1362

1364

1368

1361

1357
1356

1350

1376

1353

1354

1366
1365

1373
1371

1372

1348

1377

1374

1375

EagleView Technologies, Inc., King County

2.0

3.0

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other samplling locations

Vertical extent (non-RAL interval)

Vertical extent (non-RAL interval) archive

Vertical extent (non-RAL interval) not collected
because of core refusal

Shoaling core

Core without appropriate RAL interval

Sample above MHHW not included in the
interpolation dataset

30% RD RAA daylight boundarya

30% RD RAA placement area

30% RD RAA toe of cut

RAL exceedance area boundary1

Combined surface and subsurface sediment PCB
indicator kriging RAL exceedance area
Additional Thiessen polygon RAL exceedance area
for other COCs

Georgetown WWTS diffuser pipe

Utility corridor
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN

30% REMEDIAL DESIGN BASIS OF DESIGN

REPORT FOR THE LDW MIDDLE REACH

Figure D1-1l. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, RM 2.2W Inner Inlet
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#*
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k

#*

9

Inlet at
RM 2.2W

M
A

T
C

H
L

IN
E

LDW24-IT1596 (2024)
0-45 cm: Total PCBs: 7

LDW24-IT1598 (2024)
0-45 cm: Total PCBs: 3.6

LDW24-IT1599 (2024)
0-45 cm: Total PCBs: 14

LDW24-IT1600 (2024)
0-45 cm: Total PCBs: 3.3

LDW24-IT1601 (2024)
0-45 cm: Total PCBs: 7.2

LDW24-IT1602 (2024)
0-45 cm: Total PCBs: 9.2

LDW24-IT1603 (2024)
0-45 cm: Total PCBs: 360

LDW24-IT1604 (2024)
0-45 cm: Total PCBs: 4.1

LDW24-IT1605 (2024)
0-45 cm: Total PCBs: 270

LDW24-IT1610 (2024)
0-45 cm: Total PCBs: 50

LDW24-IT1612 (2024)
0-45 cm: Total PCBs: 122154-DSS-01 (2012)

0-10 cm:
Total PCBs: 3.7

Arsenic: 1.1

2154-DSS-02 (2012)
0-10 cm:

Total PCBs: 1.5
Dioxin/Furan TEQ: 1.2

2154-DSS-03 (2012)
0-10 cm: Total PCBs: 3.7

2154-DSS-04 (2012)
0-10 cm:

Total PCBs: 71
Mercury: 3.0

Zinc: 1.5
Lead: 1.4

2154-DSS-05 (2012)
0-10 cm: Total PCBs: 20

2154-DSS-06 (2012)
0-10 cm:

Total PCBs: 98
Mercury: 9.4

Chromium: 1.2
Pentachlorophenol: 1.2

2154-DSS-07 (2012)
0-10 cm: Total PCBs: 1.5

2154-DSS-08 (2012)
0-10 cm:
Dioxin/Furan TEQ: 12
Total PCBs: 10
Mercury: 4.6
Pentachlorophenol: 1.3

2154-DSS-10 (2012)
0-10 cm: Total PCBs: 29

2154-DSS-11 (2012)
0-10 cm: Total PCBs: 16

2154-DSS-14 (2012)
0-10 cm: Total PCBs: 4.5

2154-DSS-23 (2012)
0-10 cm: Total PCBs: 3.3

SED1 (2014)
0-10 cm:

Total PCBs: 12,000
Mercury: 74

Lead: 7.0
Chromium: 5.7
Cadmium: 4.6

SED2 (2014)
0-10 cm:
Total PCBs: 280
Mercury: 11
Lead: 4.5

LDW18-SS-182 (2018)
0-10 cm: Total PCBs: 13

2154-DSS-12 (2012)
0-10 cm:
BBP: 350
Total PCBs: 180
n-Nitrosodiphenylamine: 84
2,4-Dimethylphenol: 76
BEHP: 69
cPAHs: 20
1,2-Dichlorobenzene: 14
Phenol: 6.8
Zinc: 4.7
Lead: 4.4
Chromium: 2.1
Pentachlorophenol: 1.4
PAHs: 14 to 130

2154-DSS-09 (2012)
0-10 cm:
Total PCBs: 1,500
1,2-Dichlorobenzene: 170
n-Nitrosodiphenylamine: 64
1,4-Dichlorobenzene: 35
1,2,4-Trichlorobenzene: 24
Mercury: 17
2,4-Dimethylphenol: 14
Pentachlorophenol: 13

BBP: 8.7
Lead: 6.6
BEHP: 3.7
Dibenzofuran: 3.5
Zinc: 1.5
4-Methylphenol: 1.4
PAHs: 1.0 to 9.7

2154-DSS-18 (2012)
0-10 cm: Total PCBs: 1.6

2154-DSS-13 (2012)
0-10 cm: Total PCBs: 3.2

2154-DSS-15 (2012)
0-10 cm: Total PCBs: 16

2154-DSS-17 (2012)
0-10 cm: Total PCBs: 2.7

LDWSS84 (2014)
0-10 cm:
Total PCBs: 49
Mercury: 0.95

2154-DSS-16

FS2154-
A-SE

FS2154
-B-SE

FS2154-
C-SE

FS2154-
D-SE FS2154-

F-SE

FS2154
-G-SE

FS2154-
H-SE

FS2154-I-SE
FS2154-
J-SE

HS-1

HS-12 HS-13

HS-14

HS-15
HS-17 HS-21 HS-22

HS-23

HS-29
HS-30

HS-34
HS-36

HS-37

HS-38

HS-39

HS-4

HS-40

HS-5 HS-6 HS-7

HS-8
HS-9

HSA1

HSA2

HSA3
HSA4

2.
2

7100 1St Ave S
Seattle L L (Douglas

Management property)

Personal Property
(ICS/NW Cooperage)

24

1596

15971609

1605
1604

1601
1599

1598
1607

1606
1603

1600

1602
1610

1611

1612

EagleView Technologies, Inc., King County

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other samplling locations

Vertical extent (non-RAL interval)

Vertical extent (non-RAL interval) not
collected because of core refusal

Core without appropriate RAL interval

30% RD RAA placement area

30% RD RAA toe of cut

RAL exceedance area boundary1

Combined surface and subsurface
sediment PCB indicator kriging RAL
exceedance area
Additional Thiessen polygon RAL
exceedance area for other COCs

2.0

3.0
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN

30% REMEDIAL DESIGN BASIS OF DESIGN

REPORT FOR THE LDW MIDDLE REACH OCTOBER 27, 2025

Figure D1-1m. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, RM 2.2W Outer Inlet

XW"
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LDW24-IT1593 (2024)
0-45 cm: Total PCBs: 1.1

LDW24-IT1594 (2024)
0-45 cm:
Dioxin/furan TEQ: 6.9
Total PCBs: 2.7

LDW24-IT1596 (2024)
0-45 cm: Total PCBs: 7

2154-DSS-19 (2012)
0-10 cm:
Total PCBs: 36
Dioxin/Furan TEQ: 16
Mercury: 2.1

2154-DSS-20 (2012)
0-10 cm:
Total PCBs: 4.3
Dimethyl phthalate: 1.8
Benzoic acid: 0.92

2154-DSS-23 (2012)
0-10 cm: Total PCBs: 3.3

2154-DSS-24 (2012)
0-10 cm: Total PCBs: 5.4

2154-DSS-25 (2012)
0-10 cm: Total PCBs: 3.5

2154-DSS-27 (2012)
0-10 cm:
Total PCBs: 17
Mercury: 1.1

2154-DSS-28 (2012)
0-10 cm: Total PCBs: 11

2154-DSS-30 (2012)
0-10 cm: Total PCBs: 1.3

LDW18-SS-180 (2018)
0-10 cm: Total PCBs: 4.6

LDW18-SS-181 (2018)
0-10 cm: Total PCBs: 53

LDW18-SS-182 (2018)
0-10 cm: Total PCBs: 13

2154-DSS-26 (2012)
0-10 cm:
Total PCBs: 13
Zinc: 1.6
BBP: 1.0

2154-DSS-22 (2012)
0-10 cm: Total PCBs: 12

2154-DSS-18 (2012)
0-10 cm: Total PCBs: 1.6

LDW23-SS1127 (2023)
0-10 cm: Total PCBs: 2.9

LDW23-SS1136 (2023)
0-10 cm: Total PCBs: 1.6

LDW24-SS1436 (2023)
0-10 cm: Total PCBs: 1.1

LDW24-SS1444 (2024)
0-10 cm: Total PCBs: 2.5

LDW24-IT1428 (2024)
0-45 cm: Total PCBs: 7.6

2154-DSS-21

2154-DSS-29

B5a2

SED4

FS2154-
J-SE

FS2154-K-SE

FS2154-L-SE

FS2154-M-SE

LDW-SC40

Boyer
Towing

Inc.
7100
1St Ave S
Seattle L L

Personal
Property (ICS/NW

Cooperage)

7100 1St Ave S
Seattle L L (Douglas

Management property)

24

21

24

22

1121

1127

1135

1136

1128

1129

1444

1436

1429

1428

1435

1434

1437

1426

1427

1596

1597

1593

1592

1590

1590

1591

1594

1595

EagleView Technologies, Inc., King County

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

30% RD RAA daylight boundarya

30% RD RAA placement area

30% RD RAA toe of cut

Other samplling locations

Vertical extent (non-RAL interval)

Vertical extent (non-RAL interval)
archive

Vertical extent (non-RAL interval) not
collected because of core refusal

Core without appropriate RAL interval

RAL exceedance area boundary1

Combined surface and subsurface
sediment PCB indicator kriging RAL
exceedance area
Additional Thiessen polygon RAL
exceedance area for other COCs

2.0

3.0
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-1n. RAA Boundaries, RAL Exceedance
Areas, RAL Exceedance Locations, and Vertical
Extent Data, Gateway Park

XW"

XW

k

#*

9

k

#*

9

LDW24-IT1543 (2024)
0-45 cm: Total PCBs: 2.6

LDW24-IT1551 (2024)
0-45 cm: Arsenic: 2.2

LDW24-SC1558 (2024)
-20 to -22 ft MLLW:
Total PCBs: 12

LDW24-SS1557 (2024)
0-10 cm: PAHs: 1.6 to 3.6

LDW24-SS1556 (2024)
0-45 cm: Arsenic: 1.2

LDW24-IT1552 (2024)
0-45 cm: Arsenic: 20

LDW24-SS1551 (2024)
0-10 cm: Arsenic: 1.6

LDW24-SS1546 (2024)
0-10 cm: Total PCBs: 0.98

LDW24-IT1555 (2024)
0-45 cm:

Mercury: 2.0
cPAHs: 9.4

Total PCBs: 13
PAHs: 10 to 96

LDW23-SS1222 (2023)
0-10 cm: Total PCBs: 13

LDW23-SS1229 (2023)
0-10 cm: Total PCBs: 2.2

LDW23-SS1230 (2023)
0-10 cm: Total PCBs: 1.4

LDW23-SS1231 (2023)
0-10 cm:
Arsenic: 5.3
Zinc: 2.5
Fluoranthene: 1.3

LDW23-SS1233 (2023)
0-10 cm:
Arsenic: 23
Zinc: 12
Copper: 4.4
Lead: 1.5

LDW23-SS1228 (2023)
0-10 cm:
Total PCBs: 2.0
cPAHs: 1.5
PAHs: 1.0 to 17

LDW18-CleanScapesB (2018)
0-10 cm: Total PCBs: 1.8

DENW6721-SSED-
16A-2014 (2014)

0-10 cm:
Total PCBs: 5.7

cPAHs: 1.3
PAHs: 1.1 to 8.8

LDW18-SS-111 (2018)
0-10 cm: Total PCBs: 1.6

LDW23-IT1218 (2023)
0-45 cm: Total PCBs: 6.9

LDW23-SC1215 (2023)
0-60 cm: Total PCBs: 1.7

LDW23-IT1223 (2023)
0-45 cm: Arsenic: 1.1

LDW23-IT1231 (2023)
0-45 cm: Arsenic: 3.7

LDW23-IT1233 (2023)
0-45 cm: Arsenic: 26

LDW23-SC1222 (2023)
0-60 cm:
Dioxin/furan TEQ: 2.0
Total PCBs: 1.8

Recology
Cleanscapes

Seattle
Parks
& Rec

8th Avenue
Terminals Inc

5

9

1216

1217

1223

1231

1233

1215

1222

1227

1234

1218

1228

1229

1230

1232

1558

1551 1551

1555

1535
1536 1537

1539 1540

1543

1544

1552

1550

1549

1554

1553

1556

1547

1558

1558

1538

15461545

1551

1557

EagleView Technologies, Inc., King County

2.0

3.0

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other samplling locations

Vertical extent (non-RAL interval)

Vertical extent (non-RAL interval) archive

Shoaling core

Core without appropriate RAL interval

Sample above MHHW not included in the
interpolation dataset

30% RD RAA daylight boundarya

30% RD RAA placement area

30% RD RAA toe of cut

RAL exceedance area boundary1

Combined surface and subsurface sediment PCB
indicator kriging RAL exceedance area

Additional Thiessen polygon RAL exceedance area
for other COCs

Utility corridor
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-2a. Total PCB Combined Surface
and Subsurface Sediment Indicator Kriging
Interpolation with RAA Boundaries, RM 1.6 to
RM 2.3

Inlet at
RM 2.2W
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a For 30% RD, daylight boundaries are not shown for dredge
areas that are based on thickness cuts.

50% probability of PCB RAL
exceedance boundary

1 RAL exceedance area number

30% RD RAA daylight boundarya

30% RD RAA placement area

30% RD RAA toe of cut

Recovery Category 1

Intertidal area

Shoal area

LDW middle reach

King Co tax parcel

Federal Navigation Channel

River mile

> 80%
70% - 80%
60% - 70%
50% - 60%

40% - 50%
30% - 40%
20% - 30%

PCB indicator kriging probability of RAL
exceedance in combined surface and
subsurface sediment
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3.0



P
re

pa
re

d 
by

 c
ra

ig
h,

 1
0/

27
/2

02
5;

 W
:\P

ro
je

ct
s\

D
uw

am
is

h 
A

O
C

5\
G

IS
\M

ap
s 

an
d 

A
na

ly
se

s\
D

es
ig

n\
30

 p
er

ce
nt

\3
0 

P
er

ce
nt

 D
es

ig
n.

ap
rx

\F
ig

 D
1-

2 
72

16
 C

om
bi

ne
d 

P
hI

I I
K

 w
R

A
A

s

± 0 200 400 Feet

0 50 100 Meters

OCTOBER 27, 2025

APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-2b. Total PCB Combined Surface
and Subsurface Sediment Indicator Kriging
Interpolation with RAA Boundaries, RM 2.3 to
RM 3.0
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subsurface sediment
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-3a. Thiessen Polygons at RAL
Exceedance Area 8

k

#*

9

k9

LDW24-SC1558 (2024)

-20 to -22 ft MLLW:
Total PCBs: 12

LDW24-SC1550 (2024)

-20 to -22 fr MLLW:
Total PCBs: 2.9

LDW24-IT1555 (2024)
0-45 cm:

Mercury: 2.0
cPAHs: 9.4

Total PCBs: 13
PAHs: 10 to 96

LDW23-SS1229 (2023)

0-10 cm: Total PCBs: 2.2

LDW23-SS1230 (2023)

0-10 cm: Total PCBs: 1.4

LDW23-SS1228 (2023)
0-10 cm:

Total PCBs: 2.0
cPAHs: 1.5

PAHs: 1.0 to 17

DENW6721-SSED-

16A-2014 (2014)
0-10 cm:

Total PCBs: 5.7
cPAHs: 1.3

PAHs: 1.1 to 8.8

LDW23-SC1214 (2023)

-19.3 to -22 ft MLLW:
Total PCBs: 1.4

LDW12 (2012)
-20 to -22 ft MLLW:

Total PCBs: 5.6

2.8

2.7

620 S
Riverside
Drive LLC

700 S
Riverside
Drive LLC

Cassell Point LLC

Seattle
Public

Utilities

King County

6

7

10

9

8

1202

1235

1815

1203

1212

1220

1236

1226

1204
1205

1211

1213 1214

1219
1221

1224

1225

1237

1238

1518

1517

1528
1527

1529
1534

1535

1525 1525

1532

1531 1541
1542

1563
1562

1561

1520

1530

1565
1565

1567

1533

1526

1527

1829

1829

1828

1564

1566

1566

1568

1548

1524
1524

EagleView Technologies, Inc., King County

2.0

3.0

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other samplling locations

Vertical extent (non-RAL interval)

Vertical extent (non-RAL interval) archive

Vertical extent (non-RAL interval) not collected
because of core refusal

Shoaling core

Core without appropriate RAL interval

RAL exceedance area boundary1

Surface Thiessen polygon RAL exceedance area

Subsurface Thiessen polygon RAL exceedance area
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APPENDIX D - RAA DEVELOPMENT AND DREDGE PRISM DESIGN
30% REMEDIAL DESIGN BASIS OF DESIGN
REPORT FOR THE LDW MIDDLE REACH

Figure D1-3b. Thiessen Polygons at RAL
Exceedance Area 9

XW"

XW"

k

#*

9

k

#*

9

LDW24-IT1543 (2024)
0-45 cm: Total PCBs: 2.6

LDW24-IT1551 (2024)
0-45 cm: Arsenic: 2.2

LDW24-SC1558 (2024)
-20 to -22 ft MLLW:

Total PCBs: 12

LDW24-SS1557 (2024)
0-10 cm: PAHs: 1.6 to 3.6

LDW24-SS1556 (2024)
0-45 cm: Arsenic: 1.2

LDW24-IT1552 (2024)
0-45 cm: Arsenic: 20

LDW24-SC1550 (2024)
-20 to -22 fr MLLW:

Total PCBs: 2.9

LDW24-SS1551 (2024)
0-10 cm: Arsenic: 1.6

LDW24-IT1555 (2024)
0-45 cm:

Mercury: 2.0
cPAHs: 9.4

Total PCBs: 13
PAHs: 10 to 96

LDW23-SS1222 (2023)
0-10 cm: Total PCBs: 13

LDW23-SS1229 (2023)
0-10 cm: Total PCBs: 2.2

LDW23-SS1230 (2023)
0-10 cm: Total PCBs: 1.4

LDW23-SS1231 (2023)
0-10 cm:
Arsenic: 5.3
Zinc: 2.5
Fluoranthene: 1.3

LDW23-SS1233 (2023)
0-10 cm:
Arsenic: 23
Zinc: 12
Copper: 4.4
Lead: 1.5

LDW23-SS1228 (2023)
0-10 cm:

Total PCBs: 2.0
cPAHs: 1.5

PAHs: 1.0 to 17

LDW18-CleanScapesB (2018)
0-10 cm: Total PCBs: 1.8

DENW6721-SSED-
16A-2014 (2014)

0-10 cm:
Total PCBs: 5.7

cPAHs: 1.3
PAHs: 1.1 to 8.8

LDW18-SS-111 (2018)
0-10 cm: Total PCBs: 1.6

LDW23-IT1218 (2023)
0-45 cm: Total PCBs: 6.9

LDW23-SC1215 (2023)
0-60 cm: Total PCBs: 1.7

LDW23-IT1223 (2023)
0-45 cm: Arsenic: 1.1

LDW23-IT1231 (2023)
0-45 cm: Arsenic: 3.7

LDW23-IT1233 (2023)
0-45 cm: Arsenic: 26

LDW23-SC1222 (2023)
0-60 cm:
Dioxin/furan TEQ: 2.0
Total PCBs: 1.8

LDW23-SC1209 (2023)
0-60 cm: Total PCBs: 5.2

LDW23-IT1209 (2023)
0-45 cm:
Dioxin/furan TEQ: 1.3

LDW23-IT1210 (2023)
0-45 cm:
Total PCBs: 15
Dioxin/furan TEQ: 1.9

LDW23-SC1214 (2023)
-19.3 to -22 ft MLLW:

Total PCBs: 1.4

LDW12 (2012)
-20 to -22 ft MLLW:
Total PCBs: 5.6

Recology
Cleanscapes

Seattle
Parks & Rec

8th Avenue
Terminals Inc

7

5

10

9

8

1209

1210

1216

1217

1223

1231

1233

1206

1215

1220
1222

1227

1234

1226

1204
1205

1207

1208

1213 1214

1218

1221

1225
1228

1229

1230

1232

1558

1551

1551

1555

1518

1517

1529
1534

1535 1536
1537

1523

1531 1541
1542

1539 1540

1522

1519

1521

1543

1544

1546

1552

1550

1549

1554

1553

1556

1563

1520

1530

1547

1558

1558

1538

1546
1545

1551

1551

1557

1548

1514

EagleView Technologies, Inc., King County

2.0

3.0

Surface (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm) core location

Exceeds RAL

Does not exceed RAL

Subtidal (0-60 cm) core location

Exceeds RAL

Does not exceed RAL

Other samplling locations

Vertical extent (non-RAL interval)

Vertical extent (non-RAL interval) archive

Shoaling core

Core without appropriate RAL interval

Sample above MHHW not included in the
interpolation dataset

RAL exceedance area boundary1

Surface Thiessen polygon RAL exceedance area

Subsurface Thiessen polygon RAL exceedance area

Area 9 Intertidal North
Location 1519 1522 1539 1540 1543 1545 1546 1547 1550

Mudline -0.1 -1.5 -3.7 1.7 -0.1 -3.9 -0.5 0.5 -3.1
Older Loc. 1209 1210 1217 1218 - - - - -

0-45
A

0-45
0-45 B 0-45 A

A A 0-45
geo A B

B 0-45 C B
A D B C

C C
B ref. C D/F, D 0-45

0-45 D PCBs A
ref. C A * 0-45 D E

E A B
B E D/F, F

ref. F B PCBs C
C F G

G C D
D G D/F, H

D PCBs ref. geo
E ref. E

E F
F

F G
geo
G G
H

H
I

I
-12 to -13 ft

-13 to -14 ft

-9 to -10 ft

-10 to -11 ft

-11 to -12 ft

-6 to -7 ft

-7 to -8 ft

-8 to -9 ft

-3 to -4 ft

-4 to -5 ft

-5 to -6 ft

0 to -1 ft

-1 to -2 ft

-2 to -3 ft

2 to 1 ft

1 to 0 ft

Area 9 Intertidal South
Location 1551 1553 1552 1555 1556

Mudline 2.5 3.8 6.2 -1.5 -1.7
Older Loc. - - - - -

0-45
A As
only
B As

0-45 only
A C

0-45 B geo
A As D
only geo ref.

B C
D

C
ref.

D
0-45 Hg, 0-45

ref. PAHs, A
PCBs As only

B B PAHs,
As, PCBs

C *
ref. geo D

As only
E As only

ref.

6 to 5 ft

5 to 4 ft

4 to 3 ft

3 to 2 ft

2 to 1 ft

1 to 0 ft

0 to -1 ft

-1 to -2 ft

-2 to -3 ft

-3 to -4 ft

-4 to -5 ft

-5 to -6 ft

-6 to -7 ft

Area 9 Subtidal S - FNC & Sidesloptes
Location 1520 1529 1534 1214 1535 1536 1531 1541 1542

Mudline -19.0 -14.7 -18.5 -19.3 -19.5 -12.1 -15.7 -19.0 -19.4
Older Loc. - 1213 - - - 1215 - LDW12 -

0-60
A

B
0-60

A C
0-60

D A
B

E
C B

F
D sh. C

sh. A G sh.
A E sh. sh. D A sh.

o.d. o.d. o.d. o.d. H o.d. o.d.
F E

B B A A I B A
G F

C C B B J C B
H G

D C D C
I ref.

E D E D
J

F E F E
K

geo F G F
G
H G H G D/F,

PCBs

I H I H

J I J I

K geo K J
J

L K L K D/F
only

M L M L

N M-33 to -34 ft

-30 to -31 ft

-31 to -32 ft

-32 to -33 ft

-27 to -28 ft

-28 to -29 ft

-29 to -30 ft

-24 to -25 ft

-25 to -26 ft

-26 to -27 ft

-21 to -22 ft

-22 to -23 ft

-23 to -24 ft

-18 to -19 ft

-19 to -20 ft

-20 to -21 ft

-15 to -16 ft

-16 to -17 ft

-17 to -18 ft

-12 to -13 ft

-13 to -14 ft

-14 to -15 ft

Area 9 Subtidal N - FNC & Sidesloptes
Location 1538 1221 1544 1549 1554 1558

Mudline -14.6 -18.8 -14.6 -14.0 -14.2 -18.1
Older Loc. - - 1222 - 1227 -

0-60 0-60
0-60 0-60 A A

A A

B B
B B

C C
C C D/F, *

PCBs D geo sh.
D D D A

sh. E E
E A E D/F, ref.

o.d. PCBs geo o.d.
F F F

B G B
G G

C H C
H H

I
I I

J
J J

K

-14 to -15 ft

-15 to -16 ft

-16 to -17 ft

-17 to -18 ft

-18 to -19 ft

-19 to -20 ft

-20 to -21 ft

-21 to -22 ft

-22 to -23 ft

-23 to -24 ft

-24 to -25 ft

-25 to -26 ft

-26 to -27 ft
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