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Figure 5-1a. Technology assignment by RAL
exceedance area, RM 3.0 to RM 4.0

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

5
-1

a
 7

3
9

2
 R

E
A

 t
e

c
h

 a
s
s
ig

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 30% RDa

Dredgeb

Partial dredge and capc

Enhanced Natural Recovery (ENR)d

No action

-10 ft MLLW

Other LDW features

Early Action Area

ENR/AC Pilot plot

Recovery Category 1

Intertidal area

Subtidal area

Bridge footing

King Co 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
 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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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.
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Figure 5-2. MNR to benthic SCO locations
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30% BASIS OF DESIGN REPORT FOR THE LOWER
DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

Figure 6-1a.
Remedial Action Areas, RM 3.0 to RM 4.0
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Vertical Datum: Mean Lower Low Water (MLLW), MLLW Converted
from NAD88 (NAVD88 + 2.34' to MLLW)
Note:
Remedial Action Areas will be developed into Sediment Management
Areas at a later design stage.
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DUWAMISH WATERWAY UPPER REACH AUGUST 29, 2022

Figure 6-1b
Remedial Action Areas, RM 4.0 to RM 5.0

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)
Note:
Remedial Action Areas will be developed into Sediment Management
Areas at a later design stage.
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extent data from RM 3.0 to RM 3.2
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Gray shading indicates the -15 to -17 ft MLLW depth. 

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

the core profiles.
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analyzed

RAL interval(s) (in cm unless otherwise noted); 

red if > RAL, green if < RAL

Letters indicate core interval for samples below 

RAL interval (purple if > surface sediment RAL; 

green if < surface sediment RAL)

hashing indicates native material (color may 

vary)

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

Phase II vertical cores identified the intervals alphabetically (i.e., B, C, 

or D depending on the number of shoaling intervals).
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EAA

King County shoreline
habitat restoration

LDW20-SS133 (2020)
0-10 cm: Total PCBs: 1.3

LDW20-SS135 (2020)
0-10 cm: Total PCBs: 0.92

LDW20-SS145 (2020)
0-10 cm: Total PCBs: 5.2

LDW20-SS146 (2020)
0-10 cm: Total PCBs: 1.0

LDW20-SS147 (2020)
0-10 cm: Total PCBs: 1.4

LDW20-SS155 (2020)
0-10 cm: Total PCBs: 2.3

LDW-SS2214-U (2011)
0-10 cm: 4-Methylphenol: 3.7

T117-SE-84-G (2004)
0-10 cm: Total PCBs: 1.4

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

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

99-G (2008)
0-10 cm: Total PCBs: 1.3

SC-15 (2016)
0-10 cm: Total PCBs: 0.98

LDW20-IT147 (2020)
0-45 cm: Total PCBs: 0.92

LDW20-SC132 (2020)
0-60 cm: Total PCBs: 3.7

LDW20-SC135 (2020)
0-60 cm: Total PCBs: 1.9

LDW20-SC138 (2020)
0-60 cm: Total PCBs: 1.5

LDW20-SC142 (2020)
0-60 cm: Total PCBs: 3.2

LDW20-SC149
(2020) 0-60 cm:
Total PCBs: 1.5

LDW20-SC150
(2020) 0-60 cm:
Total PCBs: 3.6

LDW20-SC148 (2020)
-15 to -17 ft MLLW:

Mercury: 1.04
Fluoranthene: 1.1
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LDW21-SC539 (2021)
0-60 cm: Total PCBs: 2

LDW21-SC540 (2021)
0-60 cm: Total PCBs: 1.4

LDW21-SC550 (2021)
0-60 cm: Total PCBs: 2.3

LDW21-SC551 (2021)
0-60 cm: Total PCBs: 1.8

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

Location 559 is on steep
gravelly/rocky slope.
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Two cores (SC558 [2021] and LDW13 [2012]) were collected at this
location. Results for both cores are provided in the vertical core
diagram for RM 3.4 W. Additional data will be collected in Phase III
to determine the final RAL exceedance area.
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Figure 6-2b. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RM 3.2 to RM 3.5
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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 at 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 will be considered in 30% design (for vertical extent
information).
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).

RAA boundary

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

Exceeds RAL

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 classification

k

#*

9 Private storm drain

k
#*

9 Public storm drain

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

Bridge footing

Bridge

Dock/pier/marina

EAA

King Co tax parcel

Federal Navigation Channel

River mile

Bathymetry (feet MLLW)

-4 ft MLLW

10 ft interval

2 ft interval

RM 3.3 W Intertidal

location ID: 543 545

mudline: -3.5 -0.1
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0
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5
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B

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

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

the core profiles.
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light yellow indicates samples that were not 

analyzed

RAL interval(s) (in cm unless otherwise noted); 

red if > RAL, green if < RAL

Letters indicate core interval for samples below 

RAL interval (purple if > surface sediment RAL; 

green if < surface sediment RAL)

hashing indicates native material (color may 

vary)

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

Phase II vertical cores identified the intervals alphabetically (i.e., B, C, 

or D depending on the number of shoaling intervals).
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EAA
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Forge
EAA

T-117
EAA

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

LDW-SS2214-U (2011)
0-10 cm: 4-Methylphenol: 3.7

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

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

T117-SE-84-G (2004)
0-10 cm: Total PCBs: 1.4

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

0-10 cm: Total PCBs: 2.4

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

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

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

99-G (2008)
0-10 cm: Total PCBs: 1.3

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

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

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

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

Total PCBs: 1.8
Arsenic: 12

T117-SE-35-SC (2003)
0-60 cm: Total PCBs: 1.3

LDW15 (2012)
-15 to -17 ft MLLW:

Total PCBs: 0.92

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

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

221

163
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LDW14/564
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581
583

584

605

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

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: 0.98LDW21-SC570 (2021)

0-60 cm: Total PCBs: 1.7

LDW21-SC573 (2021)
0-60 cm: Total PCBs: 3

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

LDW21-SC580 (2021)
0-60 cm: Total PCBs: 4

Location 559 is on steep
gravelly/rocky slope.
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T117-SE-15-SC
Two cores (SC564 [2021] and LDW14 [2012]) were collected at this
location. Results for both cores are provided in the vertical core
diagram for RM 3.5 to 3.55 W. Additional data will be collected in Phase III
to determine the final RAL exceedance area.
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Figure 6-2c. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from 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

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).

RAA boundary

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

Exceeds RAL

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 classification

k
#*

9 Private storm drain

k

#*

9 Public storm drain

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

River mile

Bathymetry (feet MLLW)

-4 ft MLLW

10 ft interval

2 ft interval

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

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

the core profi les.
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light yellow indicates samples that were not 

analyzed

RAL interval(s) (in cm unless otherwise noted); 

red if > RAL, green if < RAL

Letters indicate core interval for samples below 

RAL interval (purple if > surface sediment RAL; 

green if < surface sediment RAL)

hashing indicates native material (color may 

vary)

Phase I shoal ing cores identi fied the Z-samples as the “Z” interval. 

Phase II vertical  cores identified the intervals alphabetically (i.e., B, C, 

or D depending on the number of shoal ing intervals).

a
 Locations within the dark green shoal areas

are shoaling cores, except for SC217, SC548
and SC549. These locations were at 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
will be considered in 30% design (for vertical
extent information).
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LDW20-SS227
(2020) 0-10 cm:

BBP: 1.0
Total PCBs: 1.2

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

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

EST143 (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-SS158 (2005)
0-10 cm: Total PCBs: 1.7

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

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

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

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

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

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
Total PCBs: 4.3

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: 8.3

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

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

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

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

Total PCBs: 1.8
Arsenic: 12

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

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

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

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

PMU-4-2018 (2018)
0-10 cm:
Arsenic: 1.5
Total PCBs: 3

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

Jorgensen
Forge
EAA

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

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

232

221
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591

581

583
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593

594

602

603
604

605

607

608

609
610

611 612

613

615

616

617

618
619

622

LDW17/629

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

LDW21-SC580 (2021)
0-60 cm: Total PCBs: 4

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

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

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

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

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

0-60 cm: Total PCBs: 1.1

Locations 616 and 619
are behind the toe wall.

579

588

595

628

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

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

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

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

582

585

596

226

240

223

220

215

228

229

233

243

244

217

219

222

225

230

235

238

241

242 621

Two cores (SC629 [2021] and LDW17 [2012]) were collected at
this location. Results for both cores are provided in the vertical
core diagram for RM 3.9 subtidal. Additional data will be collected
in Phase III to determine the final RAL exceedance area.
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Figure 6-2d. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RM 3.7 to RM 3.85
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RAA boundary

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)

Exceeds RAL

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 interval

Outfall classification

k

#*

9 EOF/storm drain

k

#*

9 Private storm drain

Bank types (approximate Superfund boundary =
MHHW)

Bulkheaded

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

EAA

ENR/AC Pilot plot

0 100 200
Feet

0 25 50
Meters

a Locations within the dark green shoal 
areas are shoaling cores, except for 
SC217, SC548 and SC549. These 
locations were at 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 will
be considered in 30% design (for vertical 
extent information).
Note: ROD Table 28 is the source of
RALs for COCs that were used to calcu-
late exceedance factors, except for
cPAHs, which use the cPAH ESD RALs
(EPA 2021).
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Gray shading indicates the -15 to -17 ft MLLW depth. 

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

the core profiles.
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light yellow indicates samples that were not 

analyzed

RAL interval(s) (in cm unless otherwise noted); 

red if > RAL, green if < RAL

Letters indicate core interval for samples below 

RAL interval (purple if > surface sediment RAL; 

green if < surface sediment RAL)

hashing indicates native material (color may 

vary)

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

Phase II vertical cores identified the intervals alphabetically (i.e., B, C, 

or D depending on the number of shoal ing intervals).
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Industrial

Holding

slag
debris

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

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

LDW20-SS257 (2020)
0-10 cm: Total PCBs: 20

LDW20-SS258 (2020)
0-10 cm: Total PCBs: 0.92

LDW20-SS259 (2020)
0-10 cm: Total PCBs: 1.1

LDW20-SS266 (2020)
0-10 cm:
BBP: 1.9
Total PCBs: 2.3

AN-013 (2006)
0-10 cm: Total PCBs: 2.9

AN-028 (2006)
0-10 cm: Total PCBs: 1.3

EST143 (1997)
0-10 cm: Total PCBs: 2.3LDW-SS122 (2005)

0-10 cm: Total PCBs: 2.3

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

LDW-PILOT9B-SS1 (2014)
0-10 cm: Total PCBs: 2.1

LDW-PILOT9B-SS2 (2014)
0-10 cm: Total PCBs: 4.5

LDW-SSSP1-U (2011)
0-10 cm: Total PCBs: 3

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

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

AN-027 (2006)
0-10 cm:
Total PCBs: 1.2
BBP: 1.4

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

LDW20-SS244 (2020)
0-10 cm: Total PCBs: 3.3

AN-046 (2008)
0-10 cm:
Zinc: 1.2
Lead: 3.3

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-SS304 (2020)
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Two cores (SC629 [2021] and LDW17 [2012]) were collected at
this location. Results for both cores are provided in the vertical
core diagram for RM 3.9 subtidal. Additional data will be collected
in Phase III to determine the final RAL exceedance area.
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Figure 6-2e. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RM 3.85 to RM 4.05
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a Locations within the dark green shoal areas are shoaling cores, except 
for SC217, SC548 and SC549. These locations were at 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 will be considered in 30% design (for 
vertical extent information).
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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or D depending on the number of shoaling intervals).
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Figure 6-2f. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RM 4.05 to RM 4.3
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a
 Locations within the dark

green shoal areas are shoaling
cores, except for SC217, SC548
and SC549. These locations were
at 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 will be
considered in 30% design (for
vertical extent information).
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Two cores were collected at location 673.
The nearshore core (673a) hit refusal at
-16 ft MLLW. The second core (673b) was
collected to characterize material from -16
to -27 ft MLLW.
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Figure 6-2g. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from Slip 6
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AUGUST 29, 2022
30% BASIS of DESIGN REPORT
FOR THE LDW UPPER REACH

a Locations within the dark green shoal areas are
shoaling cores, except for SC217, SC548 and
SC549. These locations were at 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 will
be considered in 30% design (for vertical extent
information).
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 6-2h. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RM 4.3 to RM 4.55
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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)a

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
intervalb

Outfall classification

k

#*

9 Private storm drain

k

#*

9 Public storm drain

GF Stream, channel, or ditch

Bank types (approximate
Superfund boundary = MHHW)
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Armored slope
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Recovery Category 1
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10 ft interval

2 ft interval

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

a
 Locations within the dark green shoal areas are

shoaling cores, except for SC217, SC548 and
SC549. These locations were at 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 will
be considered in 30% design (for vertical extent
information).
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 6-2i. RAA boundaries, RAL exceedance
areas, RAL exceedance locations, and vertical
extent data from RM 4.55 to RM 4.8
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30% BASIS of DESIGN REPORT
FOR THE LDW UPPER REACH AUGUST 29, 2022

a
 Locations within the dark green shoal 

areas are shoaling cores, except for 
SC217, SC548 and SC549. These 
locations were at 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 will be 
considered in 30% design (for vertical 
extent information).
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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the core profiles.
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analyzed

RAL interval(s) (in cm unless otherwise noted); 

red if > RAL, green if < RAL

Letters indicate core interval for samples below 

RAL interval (purple if > surface sediment RAL; 

green if < surface sediment RAL)

hashing indicates native material (color may 

vary)

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

Phase II vertical cores identified the intervals alphabetically (i.e., B, C, 

or D depending on the number of shoaling intervals).
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Figure 6-2j. RAL exceedance areas from RM
4.8 to RM 5.0 with RAL exceedances and
vertical extent data in the design dataset
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AUGUST 29, 2022
30% BASIS of DESIGN REPORT
FOR THE LDW UPPER REACH

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 will
be considered in 30% design (for vertical extent
information).
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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subsurface sediment indicator kriging
 interpolation with RAA boundaries, RM 3.0
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BASIS OF DESIGN REPORT FOR THE
LDW UPPER REACH

!( Restoration area

River mile

Parcel boundary

Potential clamming area

ROD-defined habitat area 1

RAA

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.



 

Figure 13-1 
LDW Upper Reach 30% Remedial Design Conceptual Schedule 

30% Remedial Design Basis of Design Report 
Lower Duwamish Waterway Upper Reach 

Filepath: \\fuji\Anchor\Projects\King County\LDW_Upper\_802_RD\BODR\_Figures\Figure13-1_BODR.docx 

 

Note: This conceptual preliminary construction schedule is based on Preliminary (30%) RD production rate estimates of dredging, material placement, and structural activities and as defined by the in-water work windows. A third 
construction season may be required depending on the overall construction sequencing of the work and actual production rates. Production rates and the anticipated project schedule will be refined in the Intermediate (60%) RD. 
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