
SEATTLE

King

County

International

Airport

E
a
s
t M

a
rg

in
a
l W

a
y
 S

¬«99

GEORGETOWN

SOUTH

PARK

UNINCORPORATED

KING COUNTY

Harbor I.

Slip 6

Turning
Basin

Slip 4

Slip 3

Slip 2

Slip 1

¬«509

TUKWILA

BURIEN

SEATAC

Elliott
Bay

L. Washington

§̈¦90

¬«99

§̈¦5

L
o
w

e
r D

u
w

a
m

is
h
 W

a
te

rw
a
y

E
a

s
t 

W
a

te
rw

a
y

W
e

s
t 

W
a

te
rw

a
y

Black River

Duwamish River

G
re

e
n
 R

iv
e
r

2.
0

4.0

0.0

1.0
5
.0

3.
0

Figure 2-1. LDW Superfund Site vicinity map
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LDW Superfund Site
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Federal Navigation Channel
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a
 Source: Waterway User Survey and Assessment of In-Water

Structures - Data Report (Integral et al. 2018)
b
 Source: Lower Duwamish Waterway Final Feasibility Study

(AECOM 2012)
c
 Source: Outfall Inventory Update, August 2020 (Leidos 2020)
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ROD-defined habitat area 1

Habitat types (feet in MLLW)

Deep subtidal: -10 feet and deeper

Shallow subtidal: -4 feet to -10 feet

Intertidal: -4 feet to +4 feet

Upper intertidal: +4 feet to +11.3 feet
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Notes:
1. Habitat areas include all areas between
-10 feet MLLW and MHHW (+11.3 feet
MLLW), as defined in the ROD.
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!( Restoration area

River mile

Parcel boundary

Potential clamming area

ROD-defined habitat area 1

Shoreline condition

Bulkheaded

Armored slope

Unarmored slope

Post-phase I PDI bank construction activities 2

Existing bank vegetation
Trees

Native tree mix

Landscaping tree mix

Shrubs
¼¼¼¼ Native shrub mix
¼¼¼¼ Non-native shrub mix

503+20

Notes:
1. Habitat areas include all areas between -10 feet
MLLW and MHHW (+11.3 feet MLLW), as defined in
the ROD.
2. Areas that have changed since the Phase I
investigation and that have not been visually verified
since the bank condition changed.
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Legend:
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Topographic Survey Area
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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.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5b.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

Legend:

2019/2020 Northwest Hydro Bathymetric Survey Extent

2021 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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5c.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

Legend:

2019/2020 Northwest Hydro Bathymetric Survey Extent

2021 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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5d.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

Legend:

2019/2020 Northwest Hydro Bathymetric Survey Extent

2021 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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5e.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

Legend:

2019/2020 Northwest Hydro Bathymetric Survey Extent

2021 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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5f.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

Legend:

2019/2020 Northwest Hydro Bathymetric Survey Extent

2021 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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5g.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

Legend:

2019/2020 Northwest Hydro Bathymetric Survey Extent

2021 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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5h.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

Legend:

2019/2020 Northwest Hydro Bathymetric Survey Extent

2021 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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5i.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022
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(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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5j.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

±

Legend:

2019/2020 Northwest Hydro Bathymetric Survey Extent

2021 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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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Figure 2-5k.
Bathymetric/topographic merging plan

30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

±

Legend:

2019/2020 Northwest Hydro Bathymetric Survey Extent

2021 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)

Source: Topographic survey by True North Land Surveying, Inc.
performed between June 30, 2021 and August 10, 2021.
Bathymetric survey by Northwest Hydro performed between April
18, 2019 and May 15, 2019. Additional survey by Northwest
Hydro performed June 2020. Composite data updated December
23,2020. LiDAR survey from Puget Sound LiDAR Consortium
dated 2016.
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 NAD88 (NAVD88 + 2.34' to MLLW)
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A new RC1 area was added just south of the
ENR/AC plot after the interpolation modeling.



16

15

14

12

10

11

8
9

7

6 5

4

3

1 2

13

3.0

3.7

3.1

3.5

3.6

3.4

3.2

3.3

lower segment

middle segment

Figure 4-1b. Combined RAL exceedance areas
(PCB interpolation and Thiessen polygons for
other COCs) with RAL exceedances, RM 3.0
to RM 3.7

P
re

p
a

re
d

 b
y
 c

ra
ig

h
, 

8
/2

9
/2

2
; 

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
\P

h
a

s
e

 I
I\

3
0

 P
e

rc
e

n
t 

D
e

s
ig

n
\B

O
D

R
\F

ig
 0

4
-1

b
 7

2
1

6
 C

o
m

b
in

e
d

 P
h

II
 R

E
A

s
 w

N
e

a
r 

R
A

L
S

-1
.m

x
d

Maximum RAL exceedance factor

Surface sediment location

> 1.2

> 1.1 and ≤ 1.2

> 1.0 and ≤ 1.1

> 0.9 and ≤ 1.0

> 0.8 and ≤ 0.9

≤ 0.8

Subsurface core with RAL interval

> 1.2

> 1.1 and ≤ 1.2

> 1.0 and ≤ 1.1

> 0.9 and ≤ 1.0

> 0.8 and ≤ 0.9

≤ 0.8

Combined sediment PCB indicator
kriging RAL exceedance area

Additional Thiessen polygon RAL
exceedance area for other COCs

Recovery Category 1

Intertidal area

Shoal area

Early Action Area

King Co tax parcel

Federal Navigation Channel

River mile

±

0 190 380
Feet

0 50 100
Meters

AUGUST 29, 2022
30% BASIS of DESIGN REPORT
FOR THE LDW UPPER REACH



m
id

d
le

 s
e
g

m
e
n

t
S

li
p

 6
slag
debris

A new RC1 area was
added just south of the
ENR/AC plot after the
interpolation modeling.

Slip 6

28

27

26

23

22

20

19

16

15

17

25

24

21

18

4.0

3.6

3.7

3.8

3.9

4.1

4.2

4.3

m
id

dle
se

gm
ent

lo
wer se

gm
ent

Figure 4-1c. Combined RAL exceedance areas
(PCB interpolation and Thiessen polygons for
other COCs) with RAL exceedances, RM 3.7
to RM 4.3

P
re

p
a

re
d

 b
y
 c

ra
ig

h
, 

8
/2

9
/2

2
; 

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
\P

h
a

s
e

 I
I\

3
0

 P
e

rc
e

n
t 

D
e

s
ig

n
\B

O
D

R
\F

ig
 0

4
-1

c
 7

2
1

6
 C

o
m

b
in

e
d

 P
h

II
 R

E
A

s
 w

N
e

a
r 

R
A

L
S

-2
.m

x
d

Maximum RAL exceedance factor

Surface sediment location

> 1.2

> 1.1 and ≤ 1.2

> 1.0 and ≤ 1.1

> 0.9 and ≤ 1.0

> 0.8 and ≤ 0.9

≤ 0.8

Subsurface core with RAL interval

> 1.2

> 1.1 and ≤ 1.2

> 1.0 and ≤ 1.1

> 0.9 and ≤ 1.0

> 0.8 and ≤ 0.9

≤ 0.8

Combined sediment PCB indicator
kriging RAL exceedance area

Additional Thiessen polygon RAL
exceedance area for other COCs

Recovery Category 1

Intertidal area

Shoal area

Early Action Area

ENR/AC Pilot plot

King Co tax parcel

Federal Navigation Channel

River mile

±
0 200 400

Feet

0 50 100
Meters

AUGUST 29, 2022
30% BASIS of DESIGN REPORT
FOR THE LDW UPPER REACH



Slip 6

Turning
Basin

31
30

33
34

32

29

35

5.
0

4.
9

4
.7

4
.8

4.5

4.4

4.6

4.3

S
lip

6

m
id

d
le

se
g

m
e

n
t

middle segment

Turning Basin
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a
 Areas with exceedances are based on all COC RAL

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 ft

2

have been removed.
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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