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Figure 2-1. LDW Superfund Site vicinity map
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upland sites, and land ownership
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Figure 2-4a. Existing habitat types and
ROD-defined habitat areas
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Figure 2-5a. Bathymetric/topographic
survey merging overview

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, North
American Datum of 1983/91, U.S. Survey Feet; WSDOT MON
GP17005-176 & GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5b. Bathymetric/topographic
merging plan
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Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' intervals)

Topographic survey contours (1' & 5' intervals)
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Figure 2-5c. Bathymetric/topographic
merging plan
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Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' intervals)

Topographic survey contours (1' & 5' intervals)
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Figure 2-5d. Bathymetric/topographic
merging plan
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Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

Data gap filled via interpolation

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' intervals)

Topographic survey contours (1' & 5' intervals)
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Figure 2-5e. Bathymetric/topographic
merging plan
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Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

2016 Puget Sound LiDAR Consortium Survey LiDAR data
(used to fill in gap between bathymetric and topographic surveys)

Data gap filled via interpolation

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' Intervals)

Topographic survey contours (1' & 5' Intervals)
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Figure 2-5f. Bathymetric/topographic merging
plan

JULY 24, 2023
90% REMEDIAL DESIGN BASIS of DESIGN
REPORT FOR THE LDW UPPER REACH

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

2016 Puget Sound LiDAR Consortium survey LiDAR data
(used to fill in gap between bathymetric and topographic surveys)

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' intervals)

Topographic survey contours (1' & 5' intervals)
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Figure 2-5g. Bathymetric/topographic
merging plan

JULY 24, 2023
90% REMEDIAL DESIGN BASIS of DESIGN
REPORT FOR THE LDW UPPER REACH

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

Data gap filled via interpolation

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' intervals)

Topographic survey contours (1' & 5' intervals)
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Figure 2-5h. Bathymetric/topographic
merging plan

JULY 24, 2023
90% REMEDIAL DESIGN BASIS of DESIGN
REPORT FOR THE LDW UPPER REACH

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

Data gap filled via interpolation

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' intervals)

Topographic survey contours (1' & 5' intervals)
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Figure 2-5i. Bathymetric/topographic merging
plan

JULY 24, 2023
90% REMEDIAL DESIGN BASIS of DESIGN
REPORT FOR THE LDW UPPER REACH
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Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

2016 Puget Sound LiDAR Consortium survey LiDAR data
(used to fill in gap between bathymetric and topographic surveys)

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' intervals)

Topographic survey contours (1' & 5' intervals)
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Figure 2-5j. Bathymetric/topographic merging
plan

JULY 24, 2023
90% REMEDIAL DESIGN BASIS of DESIGN
REPORT FOR THE LDW UPPER REACH

±

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

Area without PDI survey data filled via interpolation

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' intervals)

Topographic survey contours (1' & 5' intervals)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5k. Bathymetric/topographic
merging plan

JULY 24, 2023
90% REMEDIAL DESIGN BASIS of DESIGN
REPORT FOR THE LDW UPPER REACH

±

Legend:

2019/2020 Northwest Hydro bathymetric survey extent

2021/2022 True North bank topographic survey extent
(not shown where bathymetric survey overrides topo)

Area without PDI survey data filled via interpolation

Area where bathymetric survey overrides topographic survey

Bathymetric survey contours (1' & 5' intervals)

Topographic survey contours (1' & 5' intervals)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021, and August 10, 2021.
Additional survey by True North performed on October 5 and 6,
2022. Bathymetric survey by Northwest Hydro performed between
April 18, 2019, and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. LiDAR survey from Puget Sound
LiDAR Consortium dated 2016. Composite data updated
December 2020 and November 2022.
Horizontal Datum: Washington State Plane, North Zone, NAD83
(2011), U.S. Survey Feet; WSDOT MON GP17005-176 &
GP17005-181
Vertical Datum: Mean Lower Low Water (MLLW), MLLW
converted from NAVD88 (NAVD88 + 2.34' to MLLW)
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Figure 4-2. RAL exceedance areas in the
upper reach
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exceedances in the design dataset. Areas with exceedances
are based on indicator kriging interpolation of total PCB OC-
normalized concentrations in surface and subsurface sediment
and Thiessen polygons determined for other COCs. RALs are
from Table 28 in the 2014 ROD for all COCs, except cPAH RALs,
which are based on the ESD (EPA 2021). Thiessen polygon
exceedance status is derived from the exceedance status of the
location. Subsurface Thiessen polygons are restricted to Recovery
Category 1 and shoal areas. Interpolation artifact areas < 250 ft2

have been removed.
RAL exceedance area footprints have changed from their original
definition in the Phase II DER, but the original numbering system has
been retained. Exceptions are the addition of new RAL exceedance
area 36 and the removal of former Area 21 because of Phase III data.
Note: Tax parcel ID numbers, parcel shapes and ownership obtained
from the King County GIS Center and Parcel Viewer on January 18,
2017 (http://www.kingcounty.gov/services/gis/Maps/parcel-viewer.aspx).
Lighter shades indicate areas where property ownership extends
into water. 
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Figure 5-1a. Technology assignment by RAL
exceedance area, RMs 3.0 to 4.0

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
7
/2

1
/2

3
; 

W
:\

P
ro

je
c
ts

\D
u

w
a

m
is

h
 A

O
C

4
\G

IS
\M

a
p
s
 a

n
d
 A

n
a
ly

s
e

s
\9

0
 P

e
rc

e
n

t 
D

e
s
ig

n
\B

O
D

R
\F

ig
 0

5
-1

a
 7

3
9
2

 R
E

A
 t
e
c
h
 a

s
si

g
n
m

e
n
ts

 R
M

 3
-4

.m
x
d

±
0 250 500

Feet

0 100 200
Meters

RAL exceedance area technology
assignments for 90% RDa

Dredgeb

Partial dredge and cap

Enhanced natural recovery (ENR)c

Deferred due to source control sufficiency
and to be integrated with upland remedy

No action

1 RAL exceedance area numberd

-10 ft MLLW

Other LDW features

Early Action Area

ENR/AC Pilot plot

Recovery Category 1

Intertidal area

Subtidal area

Bridge footing

King County tax parcel

Federal Navigation Channel

River mile

a ROD Table 28 is the source of RALs for COCs that were 
used to calculate exceedance areas, except for cPAHs which
use the cPAH ESD RALs (EPA 2021). PDI data are compared
to the ROD cPAH RALs in Appendix B. Technology assignment
options were based on ROD Figure 19 and revised Figure 20 as
detailed in Section 5.
b Dredged areas will be backfilled in habitat areas (i.e. -10 ft 
MLLW and above per ROD footnote 24).
c ENR placement will occur in dredging offsets from structures and
over armored slopes within RAL exceedance areas, as described
in Table 5-1 and depicted on the preliminary drawings.
d RAL exceedance area footprints have changed from their original
definition in the Phase II DER, but the original numbering system has
been retained. Exceptions are the addition of new RAL exceedance
area 36 and the removal of former Area 21 because of Phase III data.
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Figure 5-1b. Technology assignment by RAL
exceedance area, RMs 4.0 to 5.0
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a ROD Table 28 is the source of RALs for COCs that were 
used to calculate exceedance areas, except for cPAHs which
use the cPAH ESD RALs (EPA 2021). PDI data are compared
to the ROD cPAH RALs in Appendix B. Technology assignment
options were based on ROD Figure 19 and revised Figure 20 as
detailed in Section 5.
b Dredged areas will be backfilled in habitat areas (i.e. -10 ft 
MLLW and above per ROD footnote 24).
c Horizontal extent of cap placement approximate, see preliminary
drawings for more details.
d ENR placement will occur in dredging offsets from structures and
over armored slopes within RAL exceedance areas, as described
in Table 5-1 and depicted on the preliminary drawings.
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Figure 6-1a. RAA development
(RMs 2.93 to 3.15)
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Figure 6-1b. RAA development
(RMs 3.09 to 3.29)
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Figure 6-1c. RAA development
(RMs 3.23 to 3.44)
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Figure 6-1d. RAA development
(RMs 3.49 to 3.56)
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Figure 6-1f. RAA development
(RMs 3.73 to 3.84)
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Figure 6-1i. RAA development
(RMs 4.14 to 4.23)
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Figure 6-1j. RAA development
(RMs 4.57 to 4.66)
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90% REMEDIAL DESIGN BASIS of DESIGN
REPORT FOR THE LDW UPPER REACH JULY 24, 2023

±

Figure 6-1k. RAA development
(RMs 4.64 to 4.76)
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90% REMEDIAL DESIGN BASIS of DESIGN
REPORT FOR THE LDW UPPER REACH JULY 24, 2023

Figure 6-1l. RAA development
(RMs 4.84 to 4.95)
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LDW20-SC100 (2020)
0-60 cm: Total PCBs: 1.7

location ID
depth interval

RAL
exceedance

factor
chemical

year

a Locations within the dark green shoal areas are
shoaling cores, except for SC217, SC548 and
SC549. These locations were deeper than -15 ft
MLLW when sampled; therefore, no shoal material
was present.
b Data for these locations were presented in
Attachment A of the Phase II QAPP Addendum.
They were not used in the interpolation because
they do not contain RAL intervals. These data have 
been considered in design (for vertical extent 
information).
c Outfalls based on the Ecology 2020 survey as
amended by LDWG as of September 19, 2022.
Pending final approval by LDWG, EPA, and Ecology.
Note: ROD Table 28 is the source of RALs for COCs
that were used to calculate exceedance factors,
except for cPAHs, which use the cPAH ESD RALs
(EPA 2021).

90% RD RAA boundary and number1
90% RD toe of cut

RAL exceedance area

Surface sediment (0-10 cm) sampling
location

Exceeds RAL

Does not exceed RAL

Subsurface core location

Subtidal (0-60 cm)a

%U Exceeds RAL

%U Does not exceed RAL

Intertidal (0-45 cm)

&D Does not exceed RAL

Other sampling locations

ᴠ Vertical extent corea

BBPre-PDI sample only analyzed for PCBs

Core without appropriate RAL intervalb

Outfall classificationc

k

#*

9 Private storm drain

k

#*

9 Public storm drain

XW" Abandoned/inactive

XW" Removed

Bank types (approximate Superfund
boundary = MHHW)

Bulkheaded

Armored slope

Unarmored slope

Other LDW features

Recovery Category 1

Intertidal area

Potential vessel scour area

Shoal area

Deeper than -18 ft MLLW

EAA

King Co tax parcel

Federal Navigation Channel

River mile

Bathymetry (feet MLLW)

-4 ft MLLW

10 ft interval

2 ft interval

Note: Shading added to help differentiate transects, 
which are presented here from west to east.

Note: Shading added to help differentiate transects, 
which are presented here from west to east.

Note: Shading added to help differentiate transects,
which are presented here from west to east.

Note: Shading added to help differentiate transects, which 
are presented here from west to east.
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Figure 6-2a. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RMs 3.0 to 3.2
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LDW20-SC100 (2020)
0-60 cm: Total PCBs: 1.7

location ID
depth interval

RAL
exceedance

factor
chemical

year

a Formerly labeled RAL exceedance areas where no remedial action is planned 
(i.e., Areas 9, 11, and 21) or remedial action is deferred (i.e., Area 18) are not
labeled. See Section 6 for further discussion.
b Locations within the dark green shoal areas are shoaling cores, except for SC217,
SC548 and SC549. These locations were deeper than -15 ft MLLW when sampled;
therefore, no shoal material was present.
c Data for these locations were presented in Attachment A of the Phase II QAPP
Addendum. They were not used in the interpolation because they do not contain
RAL intervals. These data have been considered in design (for vertical extent 
information).
d Outfalls based on the Ecology 2020 survey as amended by LDWG as of 
September 19, 2022. Pending final approval by LDWG, EPA, and Ecology.
Note: ROD Table 28 is the source of RALs for COCs that were used to calculate
exceedance factors, except for cPAHs, which use the cPAH ESD RALs (EPA 2021).

90% RD RAA boundary and numbera1
90% RD toe of cut

RAL exceedance area

Surface sediment (0-10 cm)
sampling location

Exceeds RAL

Does not exceed RAL

Subsurface core location

Subtidal (0-60 cm)b

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm)

&D Does not exceed RAL

Other sampling locations

ᴠ Vertical extent coreb

BBPre-PDI sample only analyzed for
PCBs

Core without appropriate RAL intervalc

Outfall classificationd

k

#*

9 Private storm drain

k

#*

9 Public storm drain

XW" Abandoned/inactive

XW" Removed

Bank types (approximate Superfund
boundary = MHHW)

Bulkheaded

Armored slope

Unarmored slope

Post-Phase I PDI bank construction
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Other LDW features

Recovery Category 1

Habitat restoration boundary
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Potential vessel scour area
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Dock/pier/marina

EAA

King Co tax parcel

Federal Navigation Channel
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Bathymetry (feet MLLW)

-4 ft MLLW

10 ft interval
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South Park Marina is an intertidal
area that was characterized with
0-60 cm samples for comparison
with subtidal RALs because of
the intended use of this area per
the PDI QAPP.

Note: Shading added to help differentiate
transects,which are presented here from 
west to east.
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Figure 6-2b. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RMs 3.2 to 3.5
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LDW22-SC780 (2022)
0-60 cm: Total PCBs: 2.4

LDW22-SS786 (2022)
0-10 cm: Total PCBs: 1.3

T117-SE-35-SC (2003)
0-61 cm: Total PCBs: 1.3

LDW15 (2012)
2.2-4.2 ft: Total PCBs: 0.92

LDW20-SC206 (2020)
0-60 cm: Total PCBs: 1.1

LDW20-SC211 (2020)
0-60 cm: Total PCBs: 0.92

LDW21-SC566 (2021)
0-60 cm: Total PCBs: 4.7

LDW21-SC567 (2021)
0-60 cm: Total PCBs: 1.7

LDW21-SC569 (2021)
0-60 cm: Total PCBs: 0.98

LDW21-SC570 (2021)
0-60 cm: Total PCBs: 1.7

LDW21-SC573 (2021)
0-60 cm: Total PCBs: 3.0

LDW21-SC580 (2021)
0-60 cm: Total PCBs: 4.0

LDW22-SC776 (2022)
0-2 ft MLLW: Total PCBs: 4.9

LTR-20-2018 (2018)
0-10 cm: Mercury: 1.3

PMU-1-2018 (2018)
0-10 cm: Total PCBs: 0.93

PMU-2-2018 (2018)
0-10 cm: Arsenic: 3.5
Total PCBs: 0.96

LDW20-SS213 (2020)
0-10 cm: Total PCBs: 1.1

SD-505G (2012)
0-10 cm: BEHP: 0.96

R17 (1997)
0-10 cm: Total PCBs: 1.3

LDW-SS2214-A (2011)
0-10 cm: Total PCBs: 0.92

LDW-SS2214-D (2011)
0-10 cm: Total PCBs: 2.4

LDW18-SS-185 (2018)
0-10 cm: Total PCBs: 1.8

SD-502G (2012)
0-10 cm: Total PCBs: 2.3

SD-504G (2012)
0-10 cm: 

Total PCBs: 1.8
Arsenic: 12.0

LDW18-SS-134 (2018)
0-10 cm: Arsenic: 2.5

LDW-SS112 (2005)
0-10 cm: 
BBP: 1.2
Total PCBs: 2.2
Arsenic: 8.4

LDW21-SS559 (2021)
0-10 cm: Total PCBs: 1.8

LDW21-SS578 (2021)
0-10 cm: Arsenic: 0.94

See BODR Sections 2.2 and 6.1.3.

MATCH
LINE

MATCH

LINE

3.7

3.5

3.6

17

19/20

14/15/16

13

36

Boeing

South Park
Marina
Ltd Part

Port of
Seattle

Star
Forge LLC

Boeing

Boeing

South Park
Marina
Ltd Part

560

166

204

205

207

208

213

217

220

579

582

585

565

568

571

572

576

581

584

789

791

793

775

776

777
778

779

781
782

783

784

785

787

788

577

-4
 f

t

-1
0
 f

t

-4 ft

-1
0
 ft

0
 f

t

0
 ft

0 
ft

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
7
/2

1
/2

3
; 

W
:\

P
ro

je
c
ts

\D
u

w
a

m
is

h
 A

O
C

4
\G

IS
\M

a
p
s
 a

n
d
 A

n
a
ly

s
e

s
\9

0
 P

e
rc

e
n

t 
D

e
s
ig

n
\B

O
D

R
\F

ig
 0

6
-2

c
 7

1
7
2
 U

p
p
e
r 

R
e

a
c
h
 P

h
3
 D

e
s
ig

n
 D

a
ta

 -
 R

M
 3

.5
-3

.7
.m

x
d

±
0 100 200

Feet

0 25 50
Meters

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

location ID
depth interval

RAL
exceedance

factor
chemical

year

Note: ROD Table 28 is the source of RALs for
COCs that were used to calculate exceedance
factors, except for cPAHs, which use the cPAH
ESD RALs (EPA 2021).

90% RD RAA boundary and numbera1
90% RD toe of cut

Area deferred due to source control
sufficiency

RAL exceedance area

Surface sediment (0-10 cm) sampling
location

Exceeds RAL

Does not exceed RAL

Subsurface core location

Subtidal (0-60 cm)b

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm)

&D Does not exceed RAL

Other sampling locations

ᴠ Vertical extent coreb

BBPre-PDI sample only analyzed for PCBs

Core without appropriate RAL intervalc

Outfall classificationd

k

#*

9 Private storm drain

k

#*

9 Public storm drain

XW" Abandoned/inactive

XW" Removed

Bank types (approximate Superfund
boundary = MHHW)

Bulkheaded

Armored slope

Unarmored slope

Post-Phase I PDI bank construction
activities

Other LDW features

Recovery Category 1

Habitat restoration boundary

Intertidal area

Potential vessel scour area

Shoal area

Deeper than -18 ft MLLW

Dock/pier/marina

EAA

King Co tax parcel

Federal Navigation Channel
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South Park Marina is an intertidal
area that was characterized with
0-60 cm samples for comparison
with subtidal RALs because of
the intended use of this area per
the PDI QAPP.

a Formerly labeled RAL exceedance areas where no remedial 
action is planned (i.e., Areas 9, 11, and 21) or remedial action 
is deferred (i.e., Area 18) are not labeled. See Section 6 for 
further discussion.
b Locations within the dark green shoal areas are shoaling 
cores, except for SC217, SC548 and SC549. These locations 
were deeper than -15 ft MLLW when sampled; therefore, no 
shoal material was present.
c Data for these locations were presented in Attachment A of 
the Phase II QAPP Addendum. They were not used in the
interpolation because they do not contain RAL intervals. 
These data have been considered in design (for vertical extent 
information).
d Outfalls based on the Ecology 2020 survey as amended by 
LDWG as of September 19, 2022. Pending final approval by 
LDWG, EPA, and Ecology.
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Figure 6-2c. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RMs 3.5 to 3.7
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LDW22-SS786 (2022)
0-10 cm: Total PCBs: 1.3

LDW22-IT796 (2022)
0-45 cm: Total PCBs: 1.5

LDW22-SC801 (2022)
0-60 cm: Total PCBs: 1.1

LDW22-SC803 (2022)
0-60 cm: 
BBP: 1.0

Total PCBs: 1.2

LDW22-IT805 (2022)
0-45 cm: Total PCBs: 2.0

LDW20-IT224 (2020)
0-45 cm: Total PCBs: 5.2

LDW20-IT236 (2020)
0-45 cm: Arsenic: 0.94

LDW21-IT597 (2021)
0-45 cm: Total PCBs: 2.2

LDW21-IT598 (2021)
0-45 cm: Total PCBs: 3.1

LDW21-IT601 (2021)
0-45 cm: Total PCBs: 2.4

LDW21-IT606 (2021)
0-45 cm: Total PCBs: 15

LDW21-SC580 (2021)
0-60 cm: Total PCBs: 4.0

LDW21-SC587 (2021)
0-60 cm: Total PCBs: 0.93

LDW21-IT592 (2021)
0-45 cm: Arsenic: 5.6

LDW21-SC620 (2021)
0-60 cm: 
BBP: 1.1

Total PCBs: 1.1

PMU-1-2018 (2018)
0-10 cm: Total PCBs: 0.93 PMU-2-2018 (2018)

0-10 cm: 
Arsenic: 3.5
Total PCBs: 0.96

PMU-3-2018 (2018)
0-10 cm: Total PCBs: 1.8

PMU-4-2018 (2018)
0-10 cm: 
Arsenic: 1.5
Total PCBs: 3.0

PMU-7-2018 (2018)
0-10 cm: Total PCBs: 8.5

LDW20-SS243 (2020) 
0-10 cm: Total PCBs: 1.5

LDW20-SS227 (2020)
0-10 cm: 
BBP: 1.0

Total PCBs: 1.2

SD-505G (2012)
0-10 cm: BEHP: 0.96

R22 (1997)
0-10 cm: 
Total PCBs: 1.1
Phenanthrene: 1.1
Fluoranthene: 1.3
Arsenic: 1.4
Dibenzo(a,h)anthracene: 1.5
Benzo(g,h,i)perylene: 1.6
Indeno(1,2,3-cd)pyrene: 1.6
Chrysene: 0.91
Total HPAHs: 0.94

AN-029 (2006)
0-10 cm: 
Total PCBs: 1.3
Mercury: 8.3EST143 (1997) 

0-10 cm: Total PCBs: 2.3

EST147 (1997)
0-10 cm: Total PCBs: 4.4

EST148 (1997)
0-10 cm: Total PCBs: 2.5

EST162 (1997)
0-10 cm: Total PCBs: 1.3

LDW-SS114 (2005)
0-10 cm: 
Total PCBs: 4.5
Arsenic: 19

LDW-SS115 (2005)
0-10 cm: Total PCBs: 0.92LDW-SS158 (2005)

0-10 cm: Total PCBs: 1.7

LDW18-SS-185 (2018)
0-10 cm: Total PCBs: 1.8

SD-502G (2012)
0-10 cm: Total PCBs: 2.3

SD-504G (2012)
0-10 cm: 

Total PCBs: 1.8
Arsenic: 12.0

SD-506G (2012)
0-10 cm: 
Total PCBs: 2.4
Arsenic: 6.9

LDW18-SS-134 (2018)
0-10 cm: Arsenic: 2.5

RARE_2_B_1 (2015)
0-10 cm: Zinc: 0.94

R31 (1997)
0-10 cm: BBP: 1.8

LDW-SS112 (2005)
0-10 cm: 
BBP: 1.2
Total PCBs: 2.2
Arsenic: 8.4

AN-047 (2008)
0-10 cm: 
BBP: 8.5
Total PCBs: 9.2

R23 (1997)
0-10 cm: 
Benzo(a)anthracene: 1.0
Total benzofluoranthenes: 1.1
BBP: 1.2
cPAHs: 1.2
Benzo(a)pyrene: 1.3
Chrysene: 1.4
Total HPAHs: 1.6
Fluoranthene: 2.0
Phenanthrene: 2.0
Indeno(1,2,3-cd)pyrene: 2.8
Benzo(g,h,i)perylene: 2.9
Dibenzo(a,h)anthracene: 3.0
Total PCBs: 4.3

LDW21-SS578 (2021)
0-10 cm: Arsenic: 0.94

LDW21-SS599 (2021)
0-10 cm: Total PCBs: 0.95

LDW21-SS600 (2021)
0-10 cm: Total PCBs: 1.2

See BODR Sections
2.2 and 6.1.3.

MATCH
LINE

MATCH
LINE

3.7

3.8

Boeing

Boeing

Centerpoint Properties

Boeing

Star
Forge LLC

Boeing

579

582

585

588

592

593

597
598

604

608
609

621

622

581

584

587

591

596

629

789

790

791

793

795

799

787 788

800

802 804

-4
 f

t

-1
0

 f
t

0 
ft-4

 f
t

-1
0

 f t

0
 f

t

0
 f

t

P
re

p
a

re
d

 b
y 

cr
a

ig
h

, 
7

/2
0

/2
3

; 
W

:\
P

ro
je

ct
s\

D
u

w
a

m
is

h
 A

O
C

4
\G

IS
\M

a
p

s
 a

n
d

 A
n

a
ly

se
s
\9

0
 P

e
rc

e
n

t 
D

e
s
ig

n
\B

O
D

R
\F

ig
 0

6
-2

d
 7

1
7

2
 U

p
p

e
r 

R
e

a
c
h

 P
h

3
 D

e
si

g
n

 D
a

ta
 -

 R
M

 3
.7

-3
.8

5
.m

xd

±

90% RD RAA boundary and numbera1
90% RD toe of cut
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Subsurface core location
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Intertidal (0-45 cm)

&D Exceeds RAL

&D Does not exceed RAL

Other sampling locations

ᴠ Vertical extent coreb

ᴠ Vertical archive

BBPre-PDI sample only analyzed for PCBs

Core without appropriate RAL intervalc

Outfall classificationd

k
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9 EOF/storm drain

k

#*

9 Private storm drain

XW" Abandoned/inactive

XW" Removed

Bank types (approximate Superfund boundary =
MHHW)

Bulkheaded

Unarmored slope
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Other LDW features

Recovery Category 1

Habitat restoration boundary

Intertidal area

Potential vessel scour area

Shoal area

EAA
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Feet
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a Formerly labeled RAL 
exceedance areas where no 
remedial action is planned (i.e., 
Areas 9, 11, and 21) or remedial 
action is deferred (i.e., Area 18) 
are not labeled. See Section 6 for 
further discussion.
b Locations within the dark green
shoal areas are shoaling cores,
except for SC217, SC548 and
SC549. These locations were
deeper than -15 ft MLLW when
sampled; therefore, no shoal
material was present.
c Data for these locations were
presented in Attachment A of the
Phase II QAPP Addendum. They
were not used in the interpolation
because they do not contain RAL
intervals. These data have been 
considered in design (for vertical 
extent information).
d Outfalls based on the Ecology
2020 survey as amended by
LDWG as of September 19, 2022.
Pending final approval by LDWG,
EPA, and Ecology.
Note: ROD Table 28 is the source
of RALs for COCs that were used
to calculate exceedance factors,
except for cPAHs, which use the
cPAH ESD RALs (EPA 2021).

King Co tax parcel

Federal Navigation
Channel

River mile

Bathymetry (feet MLLW)

-4 ft MLLW

10 ft interval
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Note: Shading added to help differentiate 
transects, which are presented here from 
west to east. 
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Figure 6-2d. RAA boundaries, RAL exceedance
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RAL exceedance area

Surface sediment (0-10 cm) sampling location
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Subsurface core location

Subtidal (0-60 cm)a

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm)

&D Exceeds RAL

&D Does not exceed RAL

Other sampling locations

ᴠ Vertical extent corea

ᴠ Vertical archive

BBPre-PDI sample only analyzed for PCBs

Core without appropriate RAL intervalb

Outfall classificationc

k

#*

9 Private storm drain

GF Stream, channel, or ditch

XW" Abandoned/inactive

XW" Removed

k

#*

9 Pipe of unresolved origin and/or use

Bank types (approximate Superfund boundary = MHHW)
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Armored slope

Unarmored slope

Post-Phase I PDI bank construction activities

Other LDW features

Recovery Category 1
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Intertidal area

Potential vessel scour area
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Bathymetry (feet MLLW)

-4 ft MLLW

10 ft interval
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a Locations within the dark green shoal areas are shoaling cores, except 
for SC217, SC548 and SC549. These locations were deeper than -15 ft 
MLLW when sampled; therefore, no shoal material was present.
b Data for these locations were presented in Attachment A of the Phase II 
QAPP Addendum. They were not used in the interpolation because they do 
not contain RAL intervals. These data have been considered in design (for 
vertical extent information).
c Outfalls based on the Ecology 2020 survey as amended by LDWG as of
September 19, 2022. Pending final approval by LDWG, EPA, and Ecology.
Note: ROD Table 28 is the source of RALs for COCs that were used to
calculate exceedance factors, except for cPAHs, which use the cPAH ESD
RALs (EPA 2021).
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Figure 6-2e. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RMs 3.85 to 4.05

JULY 24, 2023
90% REMEDIAL DESIGN BASIS of DESIGN

REPORT FOR THE LDW UPPER REACH

RM 3.9 Subtidal

location ID: 629 802

mudline: -13.5 -12.9

K

L

-13 to -14 ft

A
 (

S
H

 

0
-4

5)

A
 (
sh

o
a
l)

-12 to -13 ft

-15 to -17 ft

MLLW

-14 to -15 ft
B
 (
-1

5
 t

o
  
  

-1
7
 f

t)

B
 (
-1

5
 t

o
  
  

-1
7
 f

t)

-17 to -18 ft C C

D

F

-19 to -20 ft E

F-20 to -21 ft

-18 to -19 ft D

E

H

-21 to -22 ft G G

-23 to -24 ft I I

H-22 to -23 ft

-25 to -26 ft

-24 to -25 ft J J

K

-26 to -27 ft L

Legend for

Vertical Extent Cores

Loc No.

-5.6 ←Actual  mudl ine el evation (ft MLLW)

←

B ←

C

D

E ←

F

G ←

H ←

Gray shading indicates the -15 to -17 ft MLLW depth. 

C
o

re
 In

te
rv

al
s

A
 (

0
-6

0) RAL interva l (s ) (in cm unless  otherwise noted); red i f 

> RAL, green i f < RAL

Hashi ng i ndi cates  native materia l  (col or may vary)

Orange indi cates  resul ts  pendi ng Phas e II I ana lys i s

(resul ts  wi l l  be i ncluded in fina l  des i gn datas et)

Light yel low i ndi cates  archive sampl es  that were not 

ana l yzed

Phase I shoaling cores identified the Z-samples as the “Z” interval. Phase II 

and III vertical cores identified the intervals alphabetically (i.e., B, C, or D 

depending on the number of shoaling intervals).

Core intervals B and deeper are 30 cm in length, except where noted on the 

core profiles.

Letters  i ndicate core i nterval  for sampl es  below RAL 

i nterva l  (purpl e i f > surface sediment RAL; green i f < 

surface sediment RAL)

RM Area



&

& &
&

&

&

&

&

&
&

&

&
&

&

&

&
&

&

&
&

&

&

&&

&&

&& &

&

&&
&

&

D

D D
D

D

D

D

D

D
D

D

D
D

D

D

D
D

D

D
D

D

D

DD

DD

DD D

D

DD
D

D

&
&

&

&
&

&

&

&

&

&

D
D

D

D
D

D

D

D

D

D

ᴠᴠᴠᴠ ᴠᴠᴠ ᴠᴠ

ᴠᴠᴠ ᴠᴠᴠᴠ ᴠᴠᴠ ᴠᴠᴠ

ᴠᴠ ᴠᴠᴠ ᴠᴠᴠ ᴠᴠ

ᴠᴠᴠ ᴠᴠᴠᴠ

ᴠᴠᴠ ᴠᴠᴠᴠ ᴠᴠᴠᴠ

ᴠᴠᴠᴠ ᴠᴠᴠ

BB

BB

BB

BB

BB

BB

BBBB

BB

BB

BB

BB

BB

BB

BB

BB

BB

MATCH
LINE

Mellon Trust
Of Wa-Desimone

(Duwamish Yacht Club)

LDW20-IT304 (2020)
0-45 cm: Total PCBs: 1.7

LDW20-IT306 (2020)
0-45 cm: Total PCBs: 2.3

LDW20-IT307 (2020)
0-45 cm: Total PCBs: 1.1

LDW20-IT309 (2020)
0-45 cm: Total PCBs: 3.2

LDW20-IT312 (2020)
0-45 cm: 
Total PCBs: 1.1
Dioxin/furan TEQ: 0.98

LDW20-IT316 (2020)
0-45 cm: Total PCBs: 1.1

LDW20-IT272 (2020)
0-45 cm: Mercury: 0.91

LDW20-IT302 (2020)
0-45 cm: 
Dioxin/furan TEQ: 13.0

LDW20-IT303 (2020)
0-45 cm: 
Dioxin/furan TEQ: 1.4
Total PCBs: 2.2

LDW21-IT658 (2021)
0-45 cm: Total PCBs: 0.91

LDW21-IT662 (2021)
0-45 cm: 

Total PCBs: 1.3
Dioxin/furan TEQ: 1.2

LDW21-IT652 (2021)
0-45 cm: Total PCBs: 3.2

Dioxin/furan TEQ: 0.99

LDW20-SS308 (2020)
0-10 cm: Phenol: 1.1

LDW20-SS300 (2020)
0-10 cm: Total PCBs: 1.1

LDW20-SS301 (2020)
0-10 cm: 
Dioxin/furan TEQ: 1.4
Total PCBs: 0.92

LDW20-SS313 (2020)
0-10 cm: Total PCBs: 4.3

LDW20-SS302 (2020) 
0-10 cm: 
Dioxin/furan TEQ: 1.6

LDW20-SS304 (2020)
0-10 cm: 

Mercury: 1.2
Total PCBs: 17.0

Dioxin/furan TEQ: 0.9

RP-11 (2011)
0-10 cm: Total PCBs: 1.8

LDW-SS135 (2005)
0-10 cm: Total PCBs: 0.92

LDW18-SS-142 (2018)
0-10 cm: Total PCBs: 3.8

M
A

T
C

H

L
IN

E

MATCH
LINE

4.1

4.2

4.3

27

Boeing

Seattle
City Light

Latitude
Forty Seven

Delta Marine
Industries Inc.

Centerpoint
Properties

Container
Properties

LLC

Mellon Trust Of
Wa-Desimone (Duwamish

Yacht Club)

9100 15th
Place WA LLC

NANANIQ LLC

648 649 650

652 653 654

655

657 658

659 660

662
663

664
665

666

669 670

-4
 f

t -1
0

 f
t

-4
 ft-1

0
 f

t

-4 ft

-10 ft

0
 f

t

-4
 ft

0 ft

-4
 f

t

0 ft

0 ft

0
 f

t
0
 f

t

0 ft

0
 ft

0 ft

0 ft

-4
 f

t

-4
 f

t

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
7
/2

1
/2

3
; 

W
:\

P
ro

je
c
ts

\D
u

w
a

m
is

h
 A

O
C

4
\G

IS
\M

a
p
s
 a

n
d
 A

n
a
ly

s
e

s
\9

0
 P

e
rc

e
n

t 
D

e
s
ig

n
\B

O
D

R
\F

ig
 0

6
-2

f 
7
1
7

2
 U

p
p
e
r 

R
e
a
c
h
 P

h
3

 D
e
s
ig

n
 D

a
ta

 -
 R

M
 4

.0
5
-4

.3
.m

x
d

±
0 100 200

Feet

0 25 50
Meters

90% RD RAA boundary and
number1

90% RD toe of cut

RAL exceedance area

Surface sediment (0-10 cm)
sampling location

Exceeds RAL

Does not exceed RAL

Subsurface core location

Subtidal (0-60 cm)

Does not exceed RAL

Intertidal (0-45 cm)

&D Exceeds RAL

&D Does not exceed RAL

Other sampling locations

ᴠ Vertical extent core

BBPre-PDI sample only analyzed for
PCBs

Core without appropriate RAL
intervala

Outfall classificationb

k

#*

9 Private storm drain

k

#*

9 Public storm drain

XW" Abandoned/inactive

Bank types (approximate
Superfund boundary = MHHW)

Bulkheaded

Armored slope

Unarmored slope

Other LDW features

Recovery Category 1

Intertidal area

Potential vessel scour area

Shoal area

Dock/pier/marina

LDW20-SC100 (2020)
0-60 cm: Total PCBs: 1.7
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Note: ROD Table 28 is the source of RALs for COCs that were used to
calculate exceedance factors, except for cPAHs, which use the cPAH
ESD RALs (EPA 2021).
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Duwamish Yacht Club is an
intertidal area that was
characterized with 0-60 cm
samples for comparison with
subtidal RALs because of the
intended use of this area per
the PDI QAPP.

a Data for these locations were
presented in Attachment A of the
Phase II QAPP Addendum. They
were not used in the interpolation
because they do not contain RAL
intervals. These data have been 
considered in design (for vertical 
extent information).
b Outfalls based on the Ecology
2020 survey as amended by
LDWG as of September 19, 2022.
Pending final approval by LDWG,
EPA, and Ecology.

Note: Shading added to help differentiate transects, which are presented here from west to east.

Note: Shading added to help differentiate transects, which are presented here from west to east.
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Figure 6-2f. RAA boundaries, RAL exceedance
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extent data from RMs 4.05 to 4.3
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Gray shading indicates the -15 to -17 ft MLLW depth. 
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a Data for these locations were presented in
Attachment A of the Phase II QAPP Addendum.
They were not used in the interpolation because
they do not contain RAL intervals. These data 
have been considered in design (for vertical 
extent information).
b Outfalls based on the Ecology 2020 survey as
amended by LDWG as of September 19, 2022.
Pending final approval by LDWG, EPA, and
Ecology.
Note: ROD Table 28 is the source of RALs for
COCs that were used to calculate exceedance
factors, except for cPAHs, which use the cPAH
ESD RALs (EPA 2021).

Note: Shading added to help differentiate transects, which 
are presented here from west to east.
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0-60 cm: Total PCBs: 1.7

location ID
depth interval

RAL
exceedance

factor
chemical

year

Surface sediment (0-10 cm)
sampling location

Does not exceed RAL

Subsurface core location

Subtidal (0-60 cm)

Does not exceed RAL

Intertidal (0-45 cm)

&D Does not exceed RAL

Other sampling locations

BBPre-PDI sample only analyzed
for PCBs

Core without appropriate RAL
intervala

Outfall classificationb

k

#*

9 Private storm drain

k

#*

9 Public storm drain
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XW" Abandoned/inactive

Bank types (approximate
Superfund boundary = MHHW)
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Potential vessel scour area
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King Co tax parcel
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a Data for these locations were presented in
Attachment A of the Phase II QAPP Addendum.
They were not used in the interpolation because
they do not contain RAL intervals. These data have 
been considered in design (for vertical extent 
information).
b Outfalls based on the Ecology 2020 survey as
amended by LDWG as of September 19, 2022.
Pending final approval by LDWG, EPA, and Ecology.
Note: ROD Table 28 is the source of RALsfor COCs
that were used to calculate exceedance factors,
except for cPAHs, which use the cPAH ESD RALs
(EPA 2021).

Figure 6-2h. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RMs 4.3 to 4.55
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Figure 6-3 
Comparison of Anticipated LDW Superfund and Boeing Isaacson Thompson Cleanup Timelines 

90% Remedial Design Basis of Design Report 
for the LDW Upper Reach 
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a Based on detected concentrations. Only
locations > SCO and < RAL that are outside
RAL exceedance areas are labeled.
b In recovery category 1 areas, the surface 
sediment RAL is equal to the benthic SCO. 
In recovery category 2/3 areas, the surface 
sediment RAL is two times the benthic SCO.
c Formerly labeled RAL exceedance areas 
where no remedial action is planned (i.e., 
Areas 9, 11, and 21) or remedial action is 
deferred (i.e., Area 18) are not labeled. See 
Section 6 for further discussion.
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