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Waterway
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a
 The recovery categories shown are those in

Appendix B of the PDI QAPP. The recovery
categories will be finalized in the Phase II DER.
Note: The federally regulated channel depth
in the upper reach is -15 ft MLLW.
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Map 4-1a. Design dataset with RAL
exceedance areas, RM 3.0 to RM 3.2
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 The recovery categories shown are those in Appendix B

of the PDI QAPP. The recovery categories will be finalized
in the Phase II DER. Dredge prisms and the Remedial
Action Area boundaries will be determined in 30% design
based on an updated data interpolation (including Phase
II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that
were used to calculate exceedance factors and determine
RAL exceedance areas, except for cPAHs, which use the
draft cPAH ESD RALs (EPA 2021). Additional RAL
exceedance areas based on ROD RALs for cPAHs are
shown in orange, pending resolution of the ESD.
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Map 4-1b. Design dataset with RAL
exceedance areas, RM 3.2 to RM 3.5
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0-60 cm: Total PCBs: 1.7
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 The recovery categories shown are those in Appendix B of the PDI QAPP. The recovery

categories will be finalized in the Phase II DER. Dredge prisms and the Remedial Action
Area boundaries will be determined in 30% design based on an updated data interpolation
(including Phase II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that were used to calculate
exceedance factors and determine RAL exceedance areas, except for cPAHs, which use
the draft cPAH ESD RALs (EPA 2021). Additional RAL exceedance areas based on ROD
RALs for cPAHs are shown in orange, pending resolution of the ESD.
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Map 4-1c. Design dataset with RAL
exceedance areas, RM 3.5 to RM 3.7
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LDW20-SC100 (2020)
0-60 cm: Total PCBs: 1.7

location ID
depth interval

RAL
exceedance

factor
chemical

year

PRE-DESIGN INVESTIGATION PHASE II QAPP
ADDENDUM FOR THE LDW UPPER REACH

Phase II PDI sampling
locations

0-10 cm

V0-45 cm

U 0-60 cm

CU 0-60 cm Archive

UShoaling area intervals

ᴠ Vertical   

ᴠ Vertical Archive   

a
 The recovery categories shown are those in

Appendix B of the PDI QAPP. The recovery
categories will be finalized in the Phase II DER.
Dredge prisms and the Remedial Action Area
boundaries will be determined in 30% design
based on an updated data interpolation
(including Phase II data), engineering
considerations, and other factors.
Note: ROD Table 28 is the source of RALs for
COCs that were used to calculate exceedance
factors and determine RAL exceedance areas,
except for cPAHs, which use the draft cPAH
ESD RALs (EPA 2021). Additional RAL
exceedance areas based on ROD RALs for
cPAHs are shown in orange, pending resolution
of the ESD.
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Map 4-1d. Design dataset with RAL
exceedance areas, RM 3.7 to RM 3.85
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RAL exceedance area

Additional exceedance area using cPAH ROD RALs

Surface sediment (0-10 cm) sampling location
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Does not exceed RAL

Subsurface core location

Subtidal (0-60 cm)

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm)

&D Exceeds RAL

&D Does not exceed RAL

Other sampling locations

BBOnly analyzed for PCBs

Core without appropriate RAL interval

Outfall classification

k

#*

9 EOF/storm drain

k

#*

9 Private storm drain

Bank types (approximate Superfund boundary = MHHW)

Bulkheaded

Unarmored slope

Other LDW features

Recovery Category 1a

Habitat restoration boundary

Intertidal area

Potential vessel scour area

Shoal area

EAA
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PRE-DESIGN INVESTIGATION PHASE II QAPP
ADDENDUM FOR THE LDW UPPER REACH

a
 The recovery categories shown are those in Appendix B of the PDI

QAPP. The recovery categories will be finalized in the Phase II DER.
Dredge prisms and the Remedial Action Area boundaries will be
determined in 30% design based on an updated data interpolation
(including Phase II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that were used to
calculate exceedance factors and determine RAL exceedance areas,
except for cPAHs, which use the draft cPAH ESD RALs (EPA 2021).
Additional RAL exceedance areas based on ROD RALs for cPAHs are
shown in orange, pending resolution of the ESD.
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0-10 cm Archive

DV0-45 cm Archive

CU 0-60 cm Archive

UShoaling area intervals

ᴠ Vertical   
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Chemistry will be expedited at location
in Area 21 to determine if toxicity testing
is needed (see Section 4.1.5 for details).
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Map 4-1e. Design dataset with RAL
exceedance areas, RM 3.85 to RM 4.05
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RAL exceedance area

Surface sediment (0-10 cm) sampling location

Exceeds RAL

Does not exceed RAL

Subsurface core location

Subtidal (0-60 cm)

Exceeds RAL

Does not exceed RAL

Intertidal (0-45 cm)

&D Exceeds RAL

&D Does not exceed RAL

Other sampling locations

BBOnly analyzed for PCBs

Core without appropriate RAL interval

%L Bank sampling location (no exceedance)

Outfall classification

k

#*

9 Private storm drain

k

#*

9 Pipe of unresolved origin and/or use

GF Stream, channel, or ditch

Bank types (approximate Superfund boundary = MHHW)

Bulkheaded

Armored slope

Unarmored slope

Other LDW features

Recovery Category 1

Habitat restoration boundary

Intertidal area

Potential vessel scour area

Shoal area

Dock/pier/marina

AC Pilot plots
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PRE-DESIGN INVESTIGATION PHASE II QAPP
ADDENDUM FOR THE LDW UPPER REACH

a
 The recovery categories shown are those in Appendix B of the PDI

QAPP. The recovery categories will be finalized in the Phase II DER.
Dredge prisms and the Remedial Action Area boundaries will be
determined in 30% design based on an updated data interpolation
(including Phase II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that were used to
calculate exceedance factors and determine RAL exceedance areas,
except for cPAHs, which use the draft cPAH ESD RALs (EPA 2021).
Additional RAL exceedance areas based on ROD RALs for cPAHs are
shown in orange, pending resolution of the ESD.
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 The recovery categories shown are those in Appendix B of the PDI

QAPP. The recovery categories will be finalized in the Phase II DER.
Dredge prisms and the Remedial Action Area boundaries will be
determined in 30% design based on an updated data interpolation
(including Phase II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that were used to
calculate exceedance factors and determine RAL exceedance areas,
except for cPAHs, which use the draft cPAH ESD RALs (EPA 2021).
Additional RAL exceedance areas based on ROD RALs for cPAHs are
shown in orange, pending resolution of the ESD.
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LDW20-SC100 (2020)
0-60 cm: Total PCBs: 1.7
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factor
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Phase II PDI sampling
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sampling location
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Subsurface core location
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Other sampling locations

BBOnly analyzed for PCBs
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interval
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Outfall classification
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 The recovery categories shown are those in Appendix B

of the PDI QAPP. The recovery categories will be finalized
in the Phase II DER. Dredge prisms and the Remedial
Action Area boundaries will be determined in 30% design
based on an updated data interpolation (including Phase
II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that
were used to calculate exceedance factors and determine
RAL exceedance areas, except for cPAHs, which use the
draft cPAH ESD RALs (EPA 2021). Additional RAL
exceedance areas based on ROD RALs for cPAHs are
shown in orange, pending resolution of the ESD.
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Total benzofluoranthenes: 1.4
Benzo(a)pyrene: 1.9
Acenaphthene: 2.1
Benzo(g,h,i)perylene: 2.1
Benzo(a)anthracene: 2.4
Chrysene: 2.5
Total HPAHs: 2.5
Indeno(1,2,3-cd)pyrene: 2.6
Dibenzo(a,h)anthracene: 2.8
Phenanthrene: 3.3
Fluoranthene: 3.6

LDW18-BNK6-1
Bank: Total PCBs: 11

LDW20-IT379 (2020)
0-45 cm:

Fluorene: 1.4
Total LPAHs: 1.6

Total benzofluoranthenes: 1.7
Benzo(a)anthracene: 2.7

Benzo(a)pyrene: 2.7
Acenaphthene: 2.8

Chrysene: 3.1
Total HPAHs: 3.1

Dibenzo(a,h)anthracene: 3.5
Indeno(1,2,3-cd)pyrene: 3.8

Phenanthrene: 4.0
Fluoranthene: 4.4

Benzo(g,h,i)perylene: 4.8
1,2,4-Trichlorobenzene: 0.90
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Map 4-1i. Design dataset with RAL
exceedance areas, RM 4.55 to RM 4.8
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LDW20-SC100 (2020)
0-60 cm: Total PCBs: 1.7

location ID
depth interval

RAL
exceedance

factor
chemical

year

Phase II PDI sampling locations

0-10 cm

V0-45 cm

U 0-60 cm

0-10 cm Archive

DV0-45 cm Archive

ᴠ Vertical   

ᴠ Vertical Archive   

RAL exceedance area

Additional exceedance area using cPAH ROD RALs

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

BBOnly analyzed for PCBs

Core without appropriate RAL interval

%L Bank sampling location (exceeds RAL)

%L Bank sampling location (no exceedance)

Outfall classification

k

#*

9 Private storm drain

k

#*

9 Public storm drain

GF Stream, channel, or ditch

Bank types (approximate Superfund boundary =
MHHW)

Armored slope

Unarmored slope

Other LDW features

Recovery Category 1a

Intertidal area

Potential vessel scour area

Shoal area

Deeper than -18 ft MLLW

Dock/pier/marina

King Co tax parcel

Navigation Channel

River mile

Bathymetry (feet MLLW)

-4 ft MLLW

10 ft interval

2 ft interval

Note: ROD Table 28 is the source of RALs for COCs that were used to calculate
exceedance factors and determine RAL exceedance areas, except for cPAHs, which
use the draft cPAH ESD RALs (EPA 2021). Additional RAL exceedance areas
based on ROD RALs for cPAHs are shown in orange, pending resolution of the ESD.

Chemistry will be expedited at some locations
in Areas 34, 35, and 36 to inform study design
(see Sections 4.1.3 and 4.1.5 for details). Only
toxicity testing will be conducted at locations
653 and 658.

Legend for

Vertical Extent Cores

Loc ID

-5.6 ←mudline elevation (ft MLLW)

(9 ft) ←target core depth (ft)

A

←

B x

C x ←

D a

E x

F a ←

G x

H a

Core interva ls  B and deeper are 30 cm in length, 

except where noted on the core profi les .

C
o

re
 I

n
te

rv
a

ls

RAL intervals (in cm unless 

otherwise noted)

Area No.

a (light yellow indicates Tier 

2 archive sample)

x (orange indicates Tier 1 

sample)

a
 (

0
-6

0
)

683 684

6.8 0.7

(6.5 ft) (6.5 ft)

A

a
 (

0
-4

5
)

a
 (

0
-4

5
)

B a a

C a a

D a a

E a a

F a a

Area 34

694

8.8

(6.5 ft)

A

a
 (

0
-4

5
)

B x

C x

D a

E x

F a

Area 36

a
 The recovery categories shown are those in Appendix

B of the PDI QAPP. The recovery categories will be
finalized in the Phase II DER. Dredge prisms and the
Remedial Action Area boundaries will be determined in
30% design based on an updated data interpolation
(including Phase II data), engineering considerations,
and other factors.
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LDW20-SS393 (2020)
0-10 cm: Total PCBs: 0.92

LDW20-SS401 (2020)
0-10 cm: Total PCBs: 1.3 LDW20-SS411 (2020)

0-10 cm:
Total PCBs: 1.1
Benzoic acid: 3.2

LDW20-SS415 (2020)
0-10 cm: Total PCBs: 6.4

LDW20-SS416 (2020)
0-10 cm: Total PCBs: 7.2

LDW20-SS426 (2020)
0-10 cm: Total PCBs: 0.9

R88 (1997)
0-10 cm: 1,4-Dichlorobenzene: 10

NFK310 (1995)
0-10 cm: Total PCBs: 2.9

NFK303 (1995)
0-10 cm: Total PCBs: 0.93

NFK306 (1995)
0-10 cm: Total PCBs: 3.7

NFK309 (1995)
0-10 cm: Total PCBs: 1.1

5 (2002)
0-10 cm: Total PCBs: 1.8

16 (2002)
0-10 cm: Total PCBs: 1

LDW-SS143 (2005)
0-10 cm: Total PCBs: 33

S1 (2017)
0-10 cm: Total PCBs: 2.7

S3 (2017)
0-10 cm: Total PCBs: 2.3

NFK305 (1995)
0-10 cm:
Benzoic acid: 3.5
Total PCBs: 880
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Map 4-1j. Design dataset with RAL
exceedance areas, RM 4.8 to RM 5.0
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RAL exceedance area

RAL exceedance area on the Norfolk EAA

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 Does not exceed RAL

Other sampling locations

BB

Only analyzed for PCBs

Core without appropriate RAL interval

Outfall classification

k

#*

9 CSO/storm drain

k

#*

9 Private storm drain

XW" Abandoned/inactive

GF Stream, channel, or ditch

Bank types (approximate Superfund boundary = MHHW)

Bulkheaded

Armored slope

Unarmored slope

Other LDW features

Recovery Category 1a

Intertidal area

Potential vessel scour area

Subtidal with no subsurface RAL

Area not covered by bathymetric survey

Bridge

Dock/pier/marina

Boeing South Storm Drain removal area

EAA

0 100 200
Feet

0 25 50
Meters

a
 The recovery categories shown are those in Appendix B of the PDI

QAPP. The recovery categories will be finalized in the Phase II DER.
Dredge prisms and the Remedial Action Area boundaries will be
determined in 30% design based on an updated data interpolation
(including Phase II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that were used to
calculate exceedance factors and determine RAL exceedance areas,
except for cPAHs, which use the draft cPAH ESD RALs (EPA 2021).
Additional RAL exceedance areas based on ROD RALs for cPAHs are
shown in orange, pending resolution of the ESD.

PRE-DESIGN INVESTIGATION PHASE II QAPP
ADDENDUM FOR THE LDW UPPER REACH

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

location ID
depth interval

RAL
exceedance

factor
chemical

year

Phase II PDI sampling locations

0-10 cm

ᴠ Vertical  

ᴠ Vertical Archive  

King Co tax parcel

River mile

Bathymetry (feet MLLW)

-4 ft MLLW

10 ft interval

2 ft interval

Legend for

Vertical Extent Cores

Loc ID

-5.6 ←mudline elevation (ft MLLW)

(9 ft) ←target core depth (ft)

A

←

B x

C x ←

D a

E x

F a ←

G x

H a

Core intervals  B and deeper are 30 cm in length, 

except where noted on the core profi les .

C
o

re
 I

n
te

rv
a

ls

RAL intervals (in cm unless 

otherwise noted)

Area No.

a (light yellow indicates Tier 

2 archive sample)

x (orange indicates Tier 1 

sample)

a
 (

0
-6

0
)

698 699 701 702 703

8.4 8.0 8.1 7.7 4.8

(6.5 ft) (6.5 ft) (6.5 ft) (6.5 ft) (6.5 ft)

A

a
 (

0
-4

5
)

a
 (

0
-4

5
)

a
 (

0
-4

5
)

a
 (

0
-4

5
)

a
 (

0
-4

5
)

B x x x x a

C x x x x a

D a a a a a

E x x x x a

F a a a a a

Area 37
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Map 5-1a. Area of potential surveying and
bank sampling/investigation at RAL
Exceedance Area 12
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PRE-DESIGN INVESTIGATION PHASE II QAPP
ADDENDUM FOR THE LDW UPPER REACH

Phase II PDI sampling locations

0-10 cm

U 0-60 cm

CU 0-60 cm Archive

ᴠ Vertical 

ᴠ Vertical Archive 

Design data surface sediment
location

Exceeds RAL

Does not exceed RAL

Design data subsurface core
location

Exceeds RAL

Does not exceed RAL

Bank area (MHHW to toe of bank)a

Topographic survey and geotechnical
data collection areab

RAL exceedance area with bank

RAL exceedance area without bank

Recovery Category 1c

k

#*

9 Private storm drain

k

#*

9 Public storm drain

Bank types (approximate
Superfund boundary = MHHW)

Bulkheaded

Armored slope

Bathymetry contours (feet MLLW)

-4 ft MLLW (intertidal boundary)

5 ft interval

1 ft interval

LiDAR contours (feet MLLW)

5 ft interval

1 ft interval

Early action area

King Co tax parcel

Navigation channel

River mile

a
 All bank sample locations are also included in the Map 4-1

series.
b
 See the Map 5-4 series for geotechnical locations.

c
 The recovery categories shown are those in Appendix B

of the PDI QAPP. The recovery categories will be finalized
in the Phase II DER. Dredge prisms and the Remedial
Action Area boundaries will be determined in 30% design
based on an updated data interpolation (including Phase
II data), engineering considerations, and other factors.
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Map 5-1b. Area of potential surveying and
bank sampling/investigation at RAL
Exceedance Area 18
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PRE-DESIGN INVESTIGATION PHASE II QAPP
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Phase II PDI sampling locations

0-10 cm

V0-45 cm

U 0-60 cm

0-10 cm Archive

DV0-45 cm Archive

CU 0-60 cm Archive

ᴠ Vertical 

ᴠ Vertical Archive 

Design data surface sediment
location

Exceeds RAL

Does not exceed RAL

Design data subsurface core
location

Exceeds RAL

Does not exceed RAL

Bank area (MHHW to toe of bank)a

Topographic survey and geotechnical
data collection areab

RAL exceedance area with bank

Additional exceedance area using
cPAH ROD RALs

RAL exceedance area without bank

Recovery Category 1c

k

#*

9 EOF/storm drain

k

#*

9 Private storm drain

XW" Abandoned/inactive

Bank types (approximate
Superfund boundary = MHHW)

Bulkheaded

Unarmored slope

Bathymetry contours (feet MLLW)

-4 ft MLLW (intertidal boundary)

5 ft interval

1 ft interval

LiDAR contours (feet MLLW)

5 ft interval

1 ft interval

Early action area

AC pilot plot

King Co tax parcel

Navigation channel

a
 All bank sample locations are also included in the Map 4-1

series.
b
 See the Map 5-4 series for geotechnical locations.

c
 The recovery categories shown are those in Appendix B

of the PDI QAPP. The recovery categories will be finalized
in the Phase II DER. Dredge prisms and the Remedial
Action Area boundaries will be determined in 30% design
based on an updated data interpolation (including Phase
II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that were
used to determine RAL exceedance areas, except for cPAHs,
which use the draft cPAH ESD RALs (EPA 2021). Additional RAL
exceedance areas based on ROD RALs for cPAHs are shown in
orange, pending resolution of the ESD.
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Map 5-1c. Area of potential surveying and
bank sampling/investigation at RAL
Exceedance Areas 23, 27, and 30
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Phase II PDI sampling locations

0-10 cm

V0-45 cm

U 0-60 cm

0-10 cm Archive

CU 0-60 cm Archive

ᴠ Vertical 

ᴠ Vertical Archive 

Design data surface sediment
location

Exceeds RAL

Does not exceed RAL

Design data subsurface core
location

Exceeds RAL

Does not exceed RAL

Bank area (MHHW to toe of bank)a

Topographic survey and geotechnical
data collection areab

RAL exceedance area with bank

RAL exceedance area without bank

Recovery Category 1c

k

#*

9 Private storm drain

XW" Abandoned/inactive

Bank types (approximate
Superfund boundary = MHHW)

Bulkheaded

Armored slope

Unarmored slope

Bathymetry contours (feet MLLW)

-4 ft MLLW

5 ft interval

1 ft interval

LiDAR contours (feet MLLW)

5 ft interval

1 ft interval

AC pilot plot

King Co tax parcel

Navigation channel

a
 All bank sample locations are also included in the Map 4-1

series.
b
 See the Map 5-4 series for geotechnical locations.

c
 The recovery categories shown are those in Appendix B

of the PDI QAPP. The recovery categories will be finalized
in the Phase II DER. Dredge prisms and the Remedial
Action Area boundaries will be determined in 30% design
based on an updated data interpolation (including Phase
II data), engineering considerations, and other factors.
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Map 5-1d. Area of potential surveying and
bank sampling/investigation at RAL
Exceedance Area 31
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Phase II PDI sampling locations

0-10 cm

V0-45 cm

U 0-60 cm

0-10 cm Archive

ᴠ Vertical  

ᴠ Vertical Archive 

Design data surface sediment
location

Exceeds RAL

Does not exceed RAL

Design data subsurface core
location

Exceeds RAL

Does not exceed RAL

Bank area (MHHW to toe of bank)a

Topographic survey and geotechnical
data collection areab

RAL exceedance area with bank

Recovery Category 1c

k

#*

9 Private storm drain

Bank types (approximate
Superfund boundary = MHHW)

Armored slope

Unarmored slope

Bathymetry contours (feet MLLW)

-4 ft MLLW

5 ft interval

1 ft interval

LiDAR contours (feet MLLW)

5 ft interval

1 ft interval

King Co tax parcel

Navigation channel

a
 All bank sample locations are also included in the Map 4-1

series.
b
 See the Map 5-4 series for geotechnical locations.

c
 The recovery categories shown are those in Appendix B

of the PDI QAPP. The recovery categories will be finalized
in the Phase II DER. Dredge prisms and the Remedial
Action Area boundaries will be determined in 30% design
based on an updated data interpolation (including Phase
II data), engineering considerations, and other factors.



U
U

U

CU

CU

ᴠ

ᴠ
Slip 6 32

Container

Properties

LLC

Boeing

Boeing

10 ft5 ft

5 ft

5 
ft

20 ft

15 ft

15 ft

10 ft

20 ft

20 ft

20 ft

15 ft

0 ft

-5 ft

0 ft

0 ft

0 ft

0 ft

674

673

671

675

672

676

677

678

EagleView Technologies, Inc.

Map 5-1e. Area of potential surveying and
bank sampling/investigation at RAL
Exceedance Area 32

P
re

p
a

re
d

 b
y
 c

ra
ig

h
, 

6
/2

8
/2

1
; 

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\

Q
A

P
P

 A
d

d
e

n
d

u
m

\M
a

p
 5

-1
e

 7
2

6
6

 B
a

n
k
s
 -

 3
2

.m
x
d

±
0 50 100

Feet

0 10 20
Meters

PRE-DESIGN INVESTIGATION PHASE II QAPP
ADDENDUM FOR THE LDW UPPER REACH

Phase II PDI sampling locations

0-10 cm

U 0-60 cm

0-10 cm Archive

CU 0-60 cm Archive

ᴠ Vertical 

Design data surface sediment
location

Exceeds RAL

Does not exceed RAL

Design data subsurface core
location

Exceeds RAL

Does not exceed RAL

Bank area (MHHW to toe of bank)a

Topographic survey and geotechnical
data collection areab

RAL exceedance area with bank

Additional exceedance area using
cPAH ROD RALs

Recovery Category 1c

k

#*

9 Private storm drain

k

#*

9 Public storm drain

XW" Abandoned/inactive

Bank types (approximate
Superfund boundary = MHHW)

Armored slope

Bathymetry contours (feet MLLW)

-4 ft MLLW

5 ft interval

1 ft interval

LiDAR contours (feet MLLW)

5 ft interval

1 ft interval

King Co tax parcel

a
 All bank sample locations are also included in the Map 4-1 series.

b
 See the Map 5-4 series for geotechnical locations.

c
 The recovery categories shown are those in Appendix B of the PDI QAPP. The recovery categories will be finalized in the

Phase II DER. Dredge prisms and the Remedial Action Area boundaries will be determined in 30% design based on an
updated data interpolation (including Phase II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that were used to determine RAL exceedance areas, except for cPAHs,
which use the draft cPAH ESD RALs (EPA 2021). Additional RAL exceedance areas based on ROD RALs for cPAHs are
shown in orange, pending resolution of the ESD.
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Map 5-1f. Area of potential surveying and
bank sampling/investigation at RAL
Exceedance Areas 34, 35, and 36
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Phase II PDI sampling locations

0-10 cm

V 0-45 cm

U 0-60 cm

0-10 cm Archive

DV 0-45 cm Archive

ᴠ Vertical  

ᴠ Vertical Archive  

Existing surface sediment location

Exceeds RAL

Does not exceed RAL

Existing subsurface core

Exceeds RAL

Does not exceed RAL

Bank area (MHHW to toe of bank)a

Topographic survey and geotechnical
data collection areab

RAL exceedance area with bank

Additional exceedance area using
cPAH ROD RALs

Recovery Category 1c

k

#*

9 Private storm drain

Bank types (approximate
Superfund boundary = MHHW)

Armored slope

Unarmored slope

Bathymetry contours (feet MLLW)

-4 ft MLLW

5 ft interval

1 ft interval

LiDAR contours (feet MLLW)

5 ft interval

1 ft interval

King Co tax parcel

Navigation channel

River mile

a
 All bank sample locations are also included in the Map 4-1 series.

b
 See the Map 5-4 series for geotechnical locations.

c
 The recovery categories shown are those in Appendix B of the PDI

QAPP. The recovery categories will be finalized in the Phase II DER.
Dredge prisms and the Remedial Action Area boundaries will be
determined in 30% design based on an updated data interpolation
(including Phase II data), engineering considerations, and other factors.
Note: ROD Table 28 is the source of RALs for COCs that were used to
determine RAL exceedance areas, except for cPAHs, which use the
draft cPAH ESD RALs (EPA 2021). Additional RAL exceedance areas
based on ROD RALs for cPAHs are shown in orange, pending resolution
of the ESD.
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Map 5-1g. Area of potential surveying and
bank sampling/investigation at RAL
Exceedance Area 37
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Phase II PDI sampling locations

0-10 cm

ᴠ Vertical 

ᴠ Vertical Archive 

Design data surface sediment
location

Exceeds RAL

Does not exceed RAL

Design data subsurface core
location

Exceeds RAL

Does not exceed RAL

Bank area (MHHW to toe of bank)a

Topographic survey and geotechnical
data collection areab

RAL exceedance area with bank

RAL exceedance area on Norfolk
EAA

Recovery Category 1c

k

#*

9 CSO/storm drain

k

#*

9 Private storm drain

k

#*

9 Pipe of unresolved origin and/or use

XW" Abandoned/inactive

GF Stream, channel, or ditch

Bank types (approximate
Superfund boundary = MHHW)

Bulkheaded

Armored slope

Unarmored slope

Bathymetry contours (feet MLLW)

-4 ft MLLW

5 ft interval

1 ft interval

LiDAR contours (feet MLLW)

5 ft interval

1 ft interval

Early action area

Boeing South Storm Drain removal
area

King Co tax parcel

River mile

a
 All bank sample locations are also included in the Map 4-1

series.
b
 See the Map 5-4 series for geotechnical locations.

c
 The recovery categories shown are those in Appendix B

of the PDI QAPP. The recovery categories will be finalized
in the Phase II DER. Dredge prisms and the Remedial
Action Area boundaries will be determined in 30% design
based on an updated data interpolation (including Phase
II data), engineering considerations, and other factors.
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Map 5-2a. Area of habitat restoration at RAL
Exceedance Area 7
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Phase II PDI sampling locations

0-10 cm

V0-45 cm

U 0-60 cm

DV0-45 cm Archive

CU 0-60 cm Archive

ᴠ Vertical  

Design data surface sediment
location

Exceeds RAL

Does not exceed RAL

Design data subsurface core
location

Exceeds RAL

Does not exceed RAL

King County shoreline habitat
restorationa

RAL exceedance area without bank
or with habitat constructed on bank

Recovery Category 1b

k

#*

9 Private storm drain

k

#*

9 Public storm drain

Bank types (approximate
Superfund boundary = MHHW)

Armored slope

Unarmored slope

Bathymetry contours (feet MLLW)

-4 ft MLLW (intertidal boundary)

5 ft interval

1 ft interval

LiDAR contours (feet MLLW)

5 ft interval

1 ft interval

Bridge footing

Early action area

King Co tax parcel

Navigation channel

River mile

a
 King County habitat area under the western extent of the

South Park Bridge above approximate elevation +7.4 ft MLLW.
b
 The recovery categories shown are those in Appendix B of

the PDI QAPP. The recovery categories will be finalized in the
Phase II DER. Dredge prisms and the Remedial Action Area
boundaries will be determined in 30% design based on an
updated data interpolation (including Phase II data), engineering
considerations, and other factors.
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Map 5-2b. Area of habitat restoration at RAL
Exceedance Areas 20, 21, and 25
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Phase II PDI sampling locations

0-10 cm

V0-45 cm

U 0-60 cm

CU 0-60 cm Archive

ᴠ Vertical 

ᴠ Vertical Archive 

Design data surface sediment
location

Exceeds RAL

Does not exceed RAL

Design data subsurface core
location

Exceeds RAL

Does not exceed RAL

Duwamish River People's Park and
Shoreline Habitat project boundarya

RAL exceedance area with bank

RAL exceedance area without bank
or with habitat constructed on bank

Recovery Category 1b

k

#*

9 Private storm drain

XW" Abandoned/inactive

GF Stream, channel, or ditch

Bank types (approximate
Superfund boundary = MHHW)

Unarmored slope

Bathymetry contours (feet MLLW)

-4 ft MLLW (intertidal boundary)

5 ft interval

1 ft interval

LiDAR contours (feet MLLW)

5 ft interval

1 ft interval

Bridge footing

AC pilot plot

King Co tax parcel

Navigation channel

River mile

a
 Duwamish River People’s Park and Shoreline Habitat area

above approximate elevation +8 ft MLLW.
b
 The recovery categories shown are those in Appendix B

of the PDI QAPP. The recovery categories will be finalized
in the Phase II DER. Dredge prisms and the Remedial
Action Area boundaries will be determined in 30% design
based on an updated data interpolation (including Phase
II data), engineering considerations, and other factors.
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Map 5-3a
Phase II PDI structure and outfall 
inspection locations, RM 3.0 to RM 4.0
PRE-DESIGN INVESTIGATION PHASE II QAPPADDENDUM FOR THE LDW UPPER REACH

River Mile
Parcel boundary
Early Action area 
Berthing area
ENR/AC Pilot Study area
Bridge
Building
Dock/pier
Marina

Features identified during
previous studies

! Pile
#* Dolphin

Flow diversion structure
Navigation Channel
Stream/creek
Overwater powerline
Underwater cable or pipe structure
Cable area

Outfall classifications from
previous studies
k#

*

9 Emergency overflow/storm drain
k#

*

9 Private storm drain
k#

*

9 Public storm drain
k#

*

9 Pipe of unresolved origin and/or use
XW" Abandoned
GF Stream, channel, or swale

Bank types 
(approximate Superfund boundary = MHHW)

Bulkheaded
Armored slope
Unarmored slope
Area with RAL exceedances
Additional exceedance area using cPAH
ROD RALs
Area with RAL exceedances on the
Norfolk EAA
Phase II PDI structure inspection

!( Phase II PDI outfall inspection

Notes:
1. Primary outfall label corresponds to existing
Ecology identification label (Leidos 2014).
2. Bathymetry is a composite of NW Hydro
2019 and 2020 surveys and Army Corps of
Engineers 2020 survey. MLLW Datum.
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Map 5-3b
Phase II PDI structure and outfall
inspection locations, RM 4.0 to RM 5.0
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collection areas, RM 3.0 to RM 4.0
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Note: ROD Table 28 is the source of RALs for COCs that were used
to determine RAL exceedance areas, except for cPAHs, which use the
draft cPAH ESD RALs (EPA 2021). Additional RAL exceedance areas
based on ROD RALs for cPAHs are shown in orange, pending resolution
of the ESD.
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Map 5-4b. Phase II Geotechnical data
collection areas, RM 4.0 to RM 5.0
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to determine RAL exceedance areas, except for cPAHs, which use the
draft cPAH ESD RALs (EPA 2021). Additional RAL exceedance areas
based on ROD RALs for cPAHs are shown in orange, pending resolution
of the ESD.
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