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SOURCE: Existing bathymetry survey provided by David Evans and Associates.
VERTICAL DATUM: Mean Lower Low Water (MLLW).
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SOURCE: Existing bathymetry survey provided by David Evans and Associates.
VERTICAL DATUM: Mean Lower Low Water (MLLW).
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SOURCE: Existing bathymetry survey provided by David Evans and Associates.
VERTICAL DATUM: Mean Lower Low Water (MLLW).
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Upland and Aquatic Ownership
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Service Layer Credits: Source: Esri,
DigitalGlobe, GeoEye, i-cubed, USDA, USGS,
AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community
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Summary of Sediment Transport in East Waterway 
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Map 3-3 
Hydrodynamic Model Results: Transect of Salinity and Velocity at Flood Tide with Mean Annual Upstream Flow 
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Map 3-4 
Hydrodynamic Model Results: Transect of Salinity and Velocity at Flood Tide with 2-Year Upstream Flow 
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Map 3-5 
Hydrodynamic Model Results: Transect of Salinity and Velocity at Flood Tide with 100-Year Upstream Flow 
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Map 3-6 
Hydrodynamic Model Results: Transect of Salinity and Velocity at Ebb Tide with Mean Annual Upstream Flow 
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Hydrodynamic Model Results: Transect of Salinity and Velocity at Ebb Tide with 2-Year Upstream Flow 
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Map 3-8 
Hydrodynamic Model Results: Transect of Salinity and Velocity at Ebb Tide with 100-Year Upstream Flow 
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Operational Propwash Areas 
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Predicted Annual Deposition (lb/sq.ft.) due to Lateral Loads, Base Case

Draft Supplemental Remedial Investigation Report
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2. Mass accumulation represents deposition over one year
(extrapolated from a 28 day simulation time).
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5. Outfall numbers (names) correspond to drainage basins.
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Map 3-13
Predicted Annual Deposition (lb/sq.ft.) due to Lateral Loads, Lower Bounding Case (25% TSS Values)

Draft Supplemental Remedial Investigation Report
East Waterway Operable Unit

Areas with no color shading had no deposition
during the model simulation period.
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Map 3-14
Predicted Annual Deposition (lb/sq.ft.) due to Lateral Loads, Upper Bounding Case (75% TSS Values)

Draft Supplemental Remedial Investigation Report
East Waterway Operable Unit

Areas with no color shading had no deposition
during the model simulation period.
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Map 3-15
Predicted Annual Deposition (cm/yr) due to Lateral Loads, Base Case

Draft Supplemental Remedial Investigation Report
East Waterway Operable Unit

Areas with no color shading had no deposition
during the model simulation period.
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Map 3-16
Predicted Annual Deposition (cm/yr) due to Lateral Loads, Lower Bounding Case (25% TSS Values)

Draft Supplemental Remedial Investigation Report
East Waterway Operable Unit

Areas with no color shading had no deposition
during the model simulation period.
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Map 3-17
Predicted Annual Deposition (cm/yr) due to Lateral Loads, Upper Bounding Case (75% TSS Values)

Draft Supplemental Remedial Investigation Report
East Waterway Operable Unit

Areas with no color shading had no deposition
during the model simulation period.
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Map 4-6
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East Waterway Study Area

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Area Dredged in the Last 11 Years

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

0 600

Scale in feet

DEEP MAIN BODY

S
H

A
L

L
O

W
 M

A
IN

 B
O

D
Y

D
E

E
P

 M
A

IN
 B

O
D

Y

J
U

N
C

T
IO

N
/S

IL
L

 R
E

A
C

H

S
H

A
L

L
O

W
 M

A
IN

 B
O

D
Y

S
L

IP
 2

7

S
L

IP
 3

6

"¶
"¶ "¶ "¶

"¶

"¶
!µ !µ

"¶
"¶ "¶ "¶ "¶

!µ "¶ "¶ "¶ "¶ "¶ "¶ "¶ "¶

"¶
"¶"¶"¶"¶

"¶

"¶"¶"¶

"¶"¶
"¶

"¶

"¶
"¶"¶

"¶

"¶

"¶

"¶

"¶

TERMINAL 30

TERMINAL 25

TERMINAL
104

COAST
GUARD

FORMER
RABANCO

BARGE
LOADING
FACILITY

FORMER
GATX

PIER 37

PIER 36

PIER 28

PIER 24*

TERMINAL 18

2W

4S

4N

3N
3S

10N10S8N8S5

6
9

E MARGINAL WAY S

ALASKAN WAY VIADUCT/AURORA

Hanford #2
Hinds

Lander

Elevation relative to MLLW (ft)

0 to 35

-5 to 0

-10 to -5

-15 to -10

-20 to -15

-25 to -20

-30 to -25

-35 to -30

-40 to -35

-45 to -40

-50 to -45

-55 to -50

-60 to -55

-62 to -60

Analyzed for PCBs, SVOCs, Mercury, and Metals

Benthic Invertebrate Tissue Location

Tissue Collection Area Boundary

Analyzed for TBT

Benthic Invertebrate Tissue Location

Tissue Collection Area Boundary



P
re

p
a

re
d

 b
y
 c

ra
ig

h
, 

1
2

/1
3

/2
0

1
3

; 
W

:\
P

ro
je

c
ts

\0
0

-0
8

-0
8

 E
a

s
t 

W
a

te
rw

a
y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
N

a
tu

re
 a

n
d

 E
x
te

n
t\

M
a

p
 4

-0
7

 4
8

2
2

 S
u

rf
a

c
e

 w
a

te
r 

lo
c
a

ti
o

n
s
.m

x
d

0

2
0
0

6
0
0

4
0
0

8
0
0

-4
0
0

-2
0
0

-6
0
0

4
4
0
0

6
6
0
0

5
8
0
0 1
0
0
0

1
8
0
0

5
2
0
0

4
8
0
0

2
0
0
0

5
0
0
0

4
2
0
0

4
0
0
0

5
6
0
0

3
6
0
0

3
4
0
0

1
2
0
0

1
4
0
0

2
8
0
0

2
6
0
0

2
2
0
0

2
4
0
0

4
6
0
0

7
6
0
0 1
6
0
0

3
0
0
0

3
2
0
0

3
8
0
0

6
0
0
0

7
0
0
0

6
4
0
0

6
8
0
0

5
4
0
0

7
2
0
0

7
4
0
0

6
2
0
0

DEEP MAIN BODY

SHALLOW MAIN BODY

JUNCTION/SILL

REACH

S
L

IP
 2

7

S
L

IP
 3

6

HARBOR ISLAND

W
E
S
T
 W

A
T
E
R
W

A
Y

ELLIOTT BAY

TERMINAL 18

TERMINAL 30TERMINAL 25

TERMINAL
104

TERMINAL
102

COAST
GUARD

FORMER
RABANCO

BARGE
LOADING
FACILITY

FORMER
GATX

PIER 37

PIER 36

PIER 28

PIER 24*

E MARGINAL WAY S

ALASKAN WAY VIADUCT/AURORA

11
TH

 AVE SW

S
W

 S
P

O
K

A
N

E
 S

T

W
E

S
T

 S
E

A
T

T
L

E
 B

R
ID

G
E

13
TH

 AVE SW

Hanford #2
Hinds

Lander

Map 4-7
SRI Baseline Surface Water Sampling Locations

Supplemental Remedial Investigation
East Waterway Study Area
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Exceedances of SQS and CSL Numerical Criteria by All

Chemicals with SMS Criteria in the Surface Sediment Dataset
Supplemental Remedial Investigation
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0 300

Scale in feet

East Waterway

Elliott 
BayHARBOR ISLAND

T o t al  PC B s 1.6 ne

T o t al  PC B s 1.7 ne

T o t a l  PC B s 1.3 ne

T o t al  PC B s 2 .3 ne

M ercury 1.2 ne
T o t al  PC B s 1.2 ne

T o t al PC B s 2 .8 ne

M ercury 1.2 ne

M ercury 1.1 ne

To t al  PC B s 1.8 ne
M ercury 1.2 ne

M ercury 1.2 ne

T o t al  PC B s 1.3 ne

M ercury 1.1 ne

M ercury 1.3 ne

1,4 - D ichlo ro b enzene 5.2 1.8
T o t al PC B s 4 .8 ne
M ercury 1.1 ne

1,4 - D ichlo ro b enzene 3 .2 1.1
T o t al PC B s 2 .5 ne

1,4 - D ichlo rob enzene 10 0 3 4
To t al PC B s 1.9 ne
B is( 2 - et hylhexyl) p ht halat e 1.6 ne
B ut yl b enzyl  pht halat e 1.1 ne
M ercury 1.1 ne

1,4 - D ichlo ro benzene 3 50 12 0
To t al PC B s 2 7 4 .9
B is( 2 - et hylhexyl) pht halat e 1.8 1.1
B ut yl benzyl  pht halat e 1.7 ne
M ercury 1 ne

1,4 - D ichlo ro b enzene 12 4 .1
T o t al PC B s 1.6 ne

1,4 - D ichlo rob enzene 58 2 0
B is( 2 - et hylhexyl) p ht halat e 2 1.2
To t al PC B s 3 .5 ne
B ut yl b enzyl pht halat e 2 ne

1,4 - D ichlo ro b enzene 2 ne

1,4 - D ichlo rob enzene 4 .2 1.4
M ercury 1.6 1.1
To t al PC B s 2 .5 ne

To t al PCB s 1.5 ne
1,4 - D ichlo rob enzene 1.3 ne

To t al  PC B s 5 ne
1,4 - D ichlorob enz ene 2 .7 ne

T o t al  PC B s 3 .6 ne

T o t al  PC B s 1.3 ne

To t al PCB s 2 .7 ne
Phenol 1.5 ne

T o t al PC B s 3 ne

T o t al  PC B s 2 .7 ne

T o t al  PC B s 2 .8 ne

B ut yl b enz yl  p ht halat e 2 .2 ne

T o t al PC B s 2 .2 ne

T o t al  PC B s 1.1 ne

To t al  PC B s 1.3 ne
Phenol 1.2 ne

1,4 - D ichlo ro b enz ene 1.5 ne

To t al PC B s 3 .4 ne
1,4 - D ichlo rob enzene 1.1 ne

To t al PC B s 13 2 .3
1,4 - D ichlo rob enzene 2 .5 ne
M ercury 1.1 ne

1,4 - D ichlo rob enz ene 1.6 ne
To t al  PC B s 1.3 ne

To t al PC B s 8 .3 1.5
B is( 2 - et hylhexyl) p ht halat e 2 .6 1.5
M ercury 1.9 1.3
1,4 - D ichlo rob enzene 2 .4 ne

To t al PC B s 2 .5 ne
Pheno l 1.1 ne

To t al PC B s 1.4 ne
1,4 - D ichlo rob enzene 1.2 ne

To t al  PC B s 1.5 ne
Pheno l 1.1 ne

1,4 - D ichlo ro b enzene 3 .5 1.2
T o t al  PC B s 1.2 ne

1,4 - D ichlo rob enzene 2 .8 ne
To t al PC B s 1.9 ne T o t al  PC B s 1.1 ne

T o t al  PC B s 1.4 ne

T o t al  PC B s 1.2 ne

Tot al  PC B s 2 .8 ne
Pheno l 1.4 ne

T o t al PC B s 1.9 ne
B ut yl b enzyl  p ht halat e 1.8 ne

To t al PC B s 2 .4 ne
1,4 - D ichlo ro benzene 1.5 ne

To t al PC B s 6 .1 1.1
M ercury 1.2 ne
B is( 2 - et hylhexyl) pht halat e 1.1 ne

T o t al PC B s 9 .2 1.7
M ercury 1.3 ne

T o t al  PC B s 2 .8 ne

2 ,4 - D imet hylp heno l 3 .1 3 .1
To t al PC B s 7.8 1
M ercury 1.3 ne
Z inc 1.2 ne

Z inc 3 1.3
To t al PC B s 4 .6 ne
M ercury 1.3 ne
C admium 1.1 ne

T o t al PC B s 2 .5 ne

Surface Sediment SMS Status

> CSL, Detect

> SQS and ≤ CSL, Detect

≤ SQS or Non-detect

Toxicity Test Resultsa

Fails CSL

Fails SQS

Pass

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

Chemicals in red exceeded CSL. The EF has no

regulatory relevance and is presented here to

provide an indication of the general magnitude of the

concentration. Sampling locations were analyzed

for all SMS chemicals. "ne" = not exceeded.

SQS C SL
PC B s 15 2 .8

A nalyt e
Exceedance 

F act o r

a Toxicity test results on Map 4-12.
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EW-S27-9G

EW-S27-5G
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EW-S27-3G

EW-S27-2G

EW-S27-1G

EW09-SS-115

EW09-SS-113

EW09-SS-112

EW09-SS-110

EW09-SS-109

EW09-SS-107

EW09-SS-105

EW09-SS-104

EW09-SS-103

EW09-SS-101
EW09-SS-038

EW-136

EW-135

EW09-SS-034

Hanford #2

Lander

Map 4-11c
Chemical and Toxicity Test Results for Surface Sediment

Sampling Locations Compared with SMS Criteria
Supplement Remedial Investigation

East Waterway Study Area

0 300

Scale in feet

East Waterway

Elliott 
BayHARBOR ISLAND

n- N it roso d ip hen 6 .4 4 .5
A cenapht hene 3 3
F luorant hene 1.6 1.1
Tot al  PC B s 2 .2 ne

T o t al  PC B s 1.1 ne

T o t al  PC B s 2 .1 ne
C hrysene 1.5 ne
B enzo ( a) ant hracene 1.4 ne

T o t al  PC B s 3 .2 ne
M ercury 1.2 ne

To t al PC B s 1.3 ne
M ercury 1.2 ne

M ercury 1.2 ne

T o t al  PC B s 8 .3 1.5
M ercury 1.4 ne

T o t al  PC B s 2 .8 ne

Surface Sediment SMS Status

> CSL, Detect

> SQS and ≤ CSL, Detect

≤ SQS or Non-detect

Toxicity Test Resultsa

Fails CSL

Fails SQS

Pass

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

Chemicals in red exceeded CSL. The EF has no

regulatory relevance and is presented here to

provide an indication of the general magnitude of the

concentration. Sampling locations were analyzed

for all SMS chemicals. "ne" = not exceeded.

SQS C SL
PC B s 15 2 .8

A nalyt e
Exceedance 

F act o r

See Map 4-11b See Map 4-11d

Tota l PCBs 2 .8 ne
Me rc ury 1.3 ne

a Toxicity test results on Map 4-12.
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Lander

Map 4-11d
Chemical and Toxicity Test Results for Surface Sediment

Sampling Locations Compared with SMS Criteria
Supplement Remedial Investigation

East Waterway Study Area

0 300

Scale in feet

East Waterway

Elliott 
BayHARBOR ISLAND

T o t al  PC B s 4 .4 ne

T o t al  PC B s 1.8 ne

M ercury 1.7 1.2
T o t al  PC B s 3 .8 ne

T o t al  P C B s 1.1 ne

T o t al  PC B s 3 .3 ne

T o t al  PC B s 1.3 ne

T o t al  PC B s 5.9 1.1
1,4 - D ichlo ro b enz ene 1.1 ne

T o t al  PC B s 1 ne

T o t al  PC B s 2 .8 ne
Pheno l 1.4 ne

T o t al  PC B s 3 .5 ne

T o t al PC B s 2 .2 ne
1,4 - D ichlo ro b enzene 1.1 ne

T o t al  PC B s 2 .1 ne

T o t al  PC B s 2 .3 ne

T o t al  PC B s 1.7 ne

T o t al  PC B s 2 .9 ne
B is( 2 - et hylhexyl ) p ht halat e 1.4 ne
M ercury 1.1 ne

B is( 2 - et hylhexyl) p ht halat e 4 0 2 4
C admium 1.3 1
To t al PC B s 1.5 ne

To t al PC B s 1.5 ne
A cenap ht hene 1.3 ne

T o t al PC B s 1.9 ne

M ercury 2 .6 1.8

M ercury 1.8 1.3
To t al PCB s 2 .7 ne

To t al PC B s 1.8 ne
M ercury 1.3 ne

To t al PC B s 3 .5 ne
M ercury 1 ne

T o t al PC B s 4 .7 ne
1,4 - D ichlo ro b enzene 2 .6 neTo t al  PC B s 2 .8 ne

1,4 - D ichloro benzene 1.2 ne
M ercury 1 ne

M ercury 2 .2 1.5
To t al PC B s 4 .7 ne

T o t al PC B s 5 ne

T o t al PC B s 3 .8 ne
M ercury 1.1 ne

T o t al PC B s 1.1 ne

T o t al PC B s 1.4 ne

T o t al  PC B s 2 .8 ne

T o t al PC B s 6 .3 1.2

T o t al PC B s 1.8 ne
M ercury 1.1 ne

T o t al PC B s 2 .4 ne
M ercury 1.1 ne

M ercury 1.2 ne

T o t al PC B s 1.3 ne

1,4 - D ichlo ro b enz ene 3 1
T o t al  PC B s 2 .2 ne

T o t al PC B s 1.7 ne

A cenap ht hene 2 .8 ne
D ib enzo f uran 2 .3 ne
F luo rene 2 .2 ne
Phenant hrene 1.4 ne

To t al PC B s 1.5 ne
A cenap ht hene 1.3 ne

T o t al PC B s 2 .7 ne

T o t al PC B s 5.5 1

T o t al PC B s 3 .8 ne
M ercury 1 ne

M ercury 1.4 ne

T o t al PC B s 6 .8 1.2

T o t al PC B s 7.9 1.5

T o t al PC B s 6 .2 1.1

T o t al PC B s 2 1 3 .8

T o t al  PC B s 5.3 ne
1,4 - D ichlo ro b enz ene 1.2 ne

T o t al PC B s 3 ne

T o t al PC B s 3 .7 ne

Surface Sediment SMS Status

> CSL, Detect

> SQS and ≤ CSL, Detect

≤ SQS or Non-detect

Toxicity Test Resultsa

Fails CSL

Fails SQS

Pass

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

Chemicals in red exceeded CSL. The EF has no

regulatory relevance and is presented here to

provide an indication of the general magnitude of the

concentration. Sampling locations were analyzed

for all SMS chemicals. "ne" = not exceeded.

SQS C SL
PC B s 15 2 .8

A nalyt e
Exceedance 

F act o r

a Toxicity test results on Map 4-12.
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Map 4-11e
Chemical and Toxicity Test Results for Surface Sediment

Sampling Locations Compared with SMS Criteria
Supplement Remedial Investigation

East Waterway Study Area

0 300

Scale in feet

East Waterway

Elliott 
BayHARBOR ISLAND

Tot al PC Bs 2 .3 ne
1,4 - D ichloro benzene 1.5 ne

Tot al PC Bs 6 .2 1.1
But yl benzyl p ht halat e 1.1 ne

T o t a l  PC B s 2 1 3 .8
T o t al  PC B s 12 2 .2

Tot al  PC Bs 6 .3 1.2
1,4 - D ichlorob enzene 1.5 ne

T o t al  PC B s 5.3 ne

T o t al  PC B s 4 .9 ne

T o t al  PC B s 70 13

Tota l PCBs 2 .8 ne

Fluorant hene 16 2 .2
Tot al  HPA Hs 5.4 ne
Tot al  PC B s 4 .8 ne
C hrysene 4 .2 ne
Phenant hrene 1.9 ne
Tot al  benzo f luorant henes 1.7 ne
Pyrene 1.4 ne
B enzo( a) ant hracene 1.3 ne
M ercury 1 ne

Tota l PCBs 7 .9 1.5

T o t al  PC B s 3 .7 ne

Tot al PCB s 1.8 ne
M ercury 1.1 ne

T o t al  PC B s 3 .8 ne

T o t al  PC B s 2 ne

Arsenic 4 .2 2 .6
Z inc 1.6 ne

A cenapht hene 8 .1 2 .3
D ibenzof uran 4 .5 1.2
F luorene 4 .1 1.2
Tot al  LPA Hs 2 .5 1.2
Phenant hrene 5.1 1.1
F luorant hene 3 .8 ne
C hrysene 2 .2 ne
Tot al  HPA Hs 2 .1 ne
Tot al  PC B s 1.9 ne
B enzo( a) ant hracene 1.8 ne
B enzo( a) pyrene 1.6 ne
Tot al  benzo f luorant henes 1.5 ne
B ut yl  benzyl pht halat e 1.1 ne

T o t al  PC B s 1.3 ne

Arsenic 2 .9 1.8
F luorant hene 4 .5 ne
Chrysene 3 ne
Phenant hrene 2 .9 ne
Tot al  HPA Hs 2 .5 ne
Tot al  PCB s 2 .4 ne
F luorene 2 .1 ne
Benz o( a) ant hracene 2 ne
Acenapht hene 1.9 ne
Tot al  benzo f luo rant henes 1.9 ne
Tot al  LPA Hs 1.8 ne
Benz o( a) pyrene 1.7 ne
Ind eno( 1,2 ,3 - cd) pyrene 1.4 ne
Benz o( g ,h,i ) perylene 1.3 ne
D ibenz of uran 1.3 ne
Z inc 1.3 ne
D ibenz o( a,h) ant hracene 1.1 ne
Ant hracene 1 ne

T o t al  PC B s 1.4 ne

T o t al PC B s 13 2 .5
1,4 - D ichlo ro b enzene 1 ne

T o t al  PC B s 1.4 ne

T o t al PC B s 12 2 .2

T o t al PC B s 2 .5 ne

T o t al PC B s 2 .3 ne

B is( 2 - et hylhexyl) p ht halat e 1.9 1.1
T o t al PC B s 1.6 ne

T o t al  PC B s 1.1 ne

F luorant hene 2 .4 ne
Tot al  PC B s 1.9 ne
C hrysene 1.8 ne
B enzo ( a) ant hracene 1.5 ne
Tot al  HPA Hs 1.5 ne
M ercury 1.4 ne
B enzo ( a) p yrene 1.2 ne
Ind eno( 1,2 ,3 - cd ) pyrene 1.2 ne
Tot al  b enzo f luorant henes 1.1 ne

T o t a l  P C B s 2 . 6 ne

But yl b enzyl p ht halat e 3 .1 ne
F luorant hene 1.9 ne
Chrysene 1.7 ne
Phenant hrene 1.6 ne
Tot al  HPA Hs 1.4 ne
Benzo ( a) ant hracene 1.3 ne
Tot al  PCB s 1.3 ne
Acenap ht hene 1.2 ne
Benzo ( a) p yrene 1.2 ne
F luorene 1.2 ne
Tot al  b enzof luorant henes 1.2 ne

Tot al  PC B s 3 ne
Phenant hrene 1.5 ne
F luorene 1.2 ne
F luorant hene 1.1 ne
M ercury 1.1 ne

M er cur y 1. 9 1.3
Phenant hrene 2 .9 ne
Acenap ht hene 2 .4 ne
Benzo( g ,h,i ) p erylene 1.5 ne
D ib enzo ( a,h) ant hracene 1.5 ne
F luorene 1.5 ne
F luorant hene 1.1 ne
Indeno ( 1,2 ,3 - cd ) pyrene 1.1 ne
To t al LPAHs 1.1 ne

Surface Sediment SMS Status

> CSL, Detect

> SQS and ≤ CSL, Detect

≤ SQS or Non-detect

Toxicity Test Resultsa

Fails CSL

Fails SQS

Pass

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

Chemicals in red exceeded CSL. The EF has no

regulatory relevance and is presented here to

provide an indication of the general magnitude of the

concentration. Sampling locations were analyzed

for all SMS chemicals. "ne" = not exceeded.

SQS C SL
PC B s 15 2 .8

A nalyt e
Exceedance 

F act o r

See Map 4-10f

Ac ena phthe ne 3 .9 1.1
Tota l PCBs 5 .3 ne
Dibe nzofura n 2 .7 ne
Fluore ne 2 .2 ne
P hena nthre ne 1.8 ne
Tota l LP AHs 1 ne

a Toxicity test results on Map 4-12.
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S-2/4/6
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Map 4-11f
Chemical and Toxicity Test Results for Surface Sediment

Sampling Locations Compared with SMS Criteria
Supplement Remedial Investigation

East Waterway Study Area

0 300

Scale in feet

East Waterway

Elliott 
BayHARBOR ISLAND

T o t al  PC B s 1.8 ne
A cenap ht hene 1.1 ne

T o t a l  P C B s 1. 8 ne

T o t al  PC B s 1.5 ne
A cenap ht hene 1.1 ne
F luo rant hene 1.1 ne
Phenant hrene 1.1 ne

A cenapht hene 5.5 1.5
Tot al  PC B s 3 .7 ne
Phenant hrene 3 .1 ne
D ibenzo f uran 2 .9 ne
F luorant hene 2 .6 ne
F luorene 1.6 ne
Tot al  LPA Hs 1.4 ne
Tot al  HPA Hs 1.1 ne

T o t al  PC B s 2 .3 ne

A cenapht hene 14 4
D ibenzof uran 11 2 .8
F luorene 9 .6 2 .8
Tot al  LPA Hs 3 .6 1.7
Phenant hrene 7.8 1.6
F luorant hene 4 .6 ne
Tot al  PC B s 1.6 ne
Tot al  HPA Hs 1.3 ne

T o t al  PC B s 2 .1 ne

A cenapht hene 2 .6 ne
To t al PC B s 1.8 ne
D ibenzof uran 1.4 ne
F luorene 1.2 ne

T o t al  PC B s 1.5 ne

T o t al  PC B s 1.7 ne

M ercury 1.7 1.2
Z inc 1.1 ne

Surface Sediment SMS Status

> CSL, Detect

> SQS and ≤ CSL, Detect

≤ SQS or Non-detect

Toxicity Test Resultsa

Fails CSL

Fails SQS

Pass

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

Chemicals in red exceeded CSL. The EF has no

regulatory relevance and is presented here to
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Map 4-12
Surface Sediment Toxicity Test Results for Individual Bioassay Tests

Supplemental Remedial Investigation
East Waterway Study Area
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Exceedances of SQS and CSL (Chemical Criteria and Toxicity Combined)

Using Thiessen Polygons for the Surface Sediment Dataset
Supplemental Remedial Investigation

East Waterway Study Area

Final SMS Status  (Chemical Criteria and
Toxicity Combined) in Surface Sediment

> CSL

> SQS and ≤ CSL

≤ SQS

Surface Sediment Sampling Location

Restricted Analyte Locationa

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

0 600

Scale in feet

a Not analyzed for SVOCs, phthalates, or metals other than mercury.



Map 4-14a
Concentrations of All SMS Chemicals in
Subsurface Sediment Cores Compared

with SMS Criteria (SQS or CSL)
Supplemental Remedial Investigation

East Waterway Study Area

0 150

Scale in feet

Dock/Pier/Bridge

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown

East Waterway Study Area Boundary

Subsurface Core Depth Charts

Not Analyzed for This Interval

≤ SQS or Non-detect

> SQS and ≤ CSL, Detect

> CSL, Detect

Subsurface Core Location

0 - 1 ft
1 - 2 ft
2 - 3 ft
3 - 4 ft

0 - 2 ft
2 - 4 ft
4 - 6 ft
6 - 8 ft

> 10 ft

8 - 10 ft

0 - 4 ft

> 4 ft

East Waterway

Elliott 
BayHARBOR ISLAND

SMS Exceedance

Bathymetry Profile

6
6
0
0

6
0
0
0

7
0
0
0

6
4
0
0

6
8
0
0

6
2
0
0

PIER 24*

J
U

N
C

T
IO

N
/S

IL
L

 R
E

A
C

H

S
H

A
L

L
O

W
 M

A
IN

 B
O

D
Y

EW-167

EW-166EW10-SC11

EW10-SC10

EW10-SC09

EW10-SC08

EW10-SC06

EW10-SC05

EW10-SC04

EW10-SC03

EW10-SC07B

Hinds

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
1

2
/1

3
/2

0
1

3
; 

W
:\

P
ro

je
c
ts

\0
0
-0

8
-0

8
 E

a
s
t 
W

a
te

rw
a

y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
N

a
tu

re
 a

n
d

 E
x
te

n
t\
S

u
b

s
u

rf
a

c
e

 S
e

d
im

e
n
t\

M
a

p
 4

-1
4
a

 4
8

2
7

 S
u

b
s
u
rf

a
c
e
 S

M
S

.m
x
d

Elevation relative to MLLW (ft)

0 to 35

-5 to 0

-10 to -5

-15 to -10

-20 to -15

-25 to -20

-30 to -25

-35 to -30

-40 to -35

-45 to -40

-50 to -45

-55 to -50

-60 to -55

-62 to -60

* Historic pier location



Map 4-14b
Concentrations of All SMS Chemicals in
Subsurface Sediment Cores Compared

with SMS Criteria (SQS or CSL)
Supplemental Remedial Investigation

East Waterway Study Area

0 150

Scale in feet
Area Dredged in the Last 11 Years

Dock/Pier/Bridge

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown

East Waterway Study Area Boundary

0 - 1 ft
1 - 2 ft
2 - 3 ft
3 - 4 ft

0 - 2 ft
2 - 4 ft
4 - 6 ft
6 - 8 ft

> 10 ft

8 - 10 ft

0 - 4 ft

> 4 ft

East Waterway

Elliott 
BayHARBOR ISLAND

Bathymetry Profile

5
8
0
0

5
2
0
0

5
0
0
0

5
6
0
0

6
0
0
0

5
4
0
0

TERMINAL 18

TERMINAL 25

D9

D8D7

D6

D5

D4D3
D2

D1

S48S47S46

S35
S34

S22

S21S20
S19

S18
S17

S16
S15S14

S13S12S11
S10S09

S08
S07

S06
S05

S04
S03

S02
S01

D10

EW-01

ICE-03

EW-166

EW10-SC20

EW10-SC19

EW10-SC18

EW10-SC17

EW10-SC16

EW10-SC15

EW10-SC14

EW10-SC13

EW10-SC12

EW10-SC11

EW10-SC10

Hanford #2

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
1

2
/1

3
/2

0
1

3
; 

W
:\

P
ro

je
c
ts

\0
0
-0

8
-0

8
 E

a
s
t 
W

a
te

rw
a

y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
N

a
tu

re
 a

n
d

 E
x
te

n
t\
S

u
b

s
u

rf
a

c
e

 S
e

d
im

e
n
t\

M
a

p
 4

-1
4
b

 4
8

2
7

 S
u

b
s
u
rf

a
c
e
 S

M
S

.m
x
d

Elevation relative to MLLW (ft)

0 to 35

-5 to 0

-10 to -5

-15 to -10

-20 to -15

-25 to -20

-30 to -25

-35 to -30

-40 to -35

-45 to -40

-50 to -45

-55 to -50

-60 to -55

-62 to -60

Subsurface Core Depth Charts

Not Analyzed for This Interval

≤ SQS or Non-detect

> SQS and ≤ CSL, Detect

> CSL, Detect

Subsurface Core Location

SMS Exceedance

S
H

A
L

L
O

W
 M

A
IN

 B
O

D
Y

D
E

E
P

 M
A

IN
 B

O
D

Y

See Map 4-14a

See Map 4-14c



Map 4-14c
Concentrations of All SMS Chemicals in
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with SMS Criteria (SQS or CSL)
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Map 4-14e
Concentrations of All SMS Chemicals in
Subsurface Sediment Cores Compared

with SMS Criteria (SQS or CSL)
Supplemental Remedial Investigation
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with SMS Criteria (SQS or CSL)
Supplemental Remedial Investigation

East Waterway Study Area

> CSL, Detect

> SQS and ≤ CSL, Detect

≤ SQS or Non-detect

Not Analyzed for This Interval

Total PCBs

0

2

4

6

8

10

12

14

16

18

20

E
W

-S
2

7
-1

C

E
W

1
0

-S
C

2
3

E
W

-S
2

7
-3

C

E
W

-S
2

7
-2

C

E
W

1
0

-S
C

2
7

E
W

1
0

-S
B

0
1

D
1

4

S
3

7

E
W

1
0

-S
C

2
9

S
5

1

D
1

5

E
W

1
0

-S
C

3
0

E
W

1
0

-S
B

0
2

S
2

4

D
1

3

E
W

1
0

-S
C

3
2

E
W

1
0

-S
C

3
3

S
5

2

E
W

1
0

-S
C

3
4

S
5

3

E
W

1
0

-S
C

3
5

D
1

7

S
3

9

E
W

1
0

-S
C

3
6

E
W

1
0

-S
C

3
7

E
W

1
0

-S
C

3
8

EW
-1

6
5

E
W

1
0

-S
C

3
9

1
C

1
2

 (P
h

1
)

1
C

1
2

 (P
h

2
)

E
W

1
0

-S
C

4
0

1
C

1
1

E
W

1
0

-S
C

4
1

2
C

0
7

E
W

1
0

-S
C

4
2

E
W

1
0

-S
C

4
3

4
C

0
1

 (P
h

1
)

4
C

0
1

 (P
h

2
)

E
W

1
0

-S
C

4
4

1
C

0
7

E
W

1
0

-S
C

4
5

1
C

0
8

1
C

0
8

E
W

1
0

-S
C

4
6

2
C

0
6

2
C

0
6

B

E
W

1
0

-S
C

4
7

EW
-1

6
4

E
W

1
0

-S
C

4
8

2
C

2
1

S
4

5

EW
-1

6
1

EW
-1

6
3

E
W

1
0

-S
C

4
9

EW
-1

6
0

E
W

1
0

-S
C

5
0

2
C

0
4

E
W

1
0

-S
C

5
1

EW
-1

6
2

EW
-1

5
9

E
W

1
0

-S
C

5
2

E
W

1
0

-S
C

5
3

E
W

1
0

-S
C

5
4

E
W

1
0

-S
C

5
5

EW
-1

5
8

EW
-1

5
6

E
W

1
0

-S
C

5
6

C
-1

/
C

-2

E
W

1
0

-S
C

5
7

E
W

1
0

-S
C

5
8

E
W

1
0

-S
C

5
9

E
W

1
0

-S
C

6
0

E
W

1
0

-S
C

6
1

S
3

0

E
W

1
0

-S
C

6
2

E
W

1
0

-S
C

6
3

0

2

4

6

8

10

12

14

16

18

20

E
W

-S
2

7
-1

C

E
W

1
0

-S
C

2
3

E
W

-S
2

7
-3

C

E
W

-S
2

7
-2

C

E
W

1
0

-S
C

2
7

E
W

1
0

-S
B

0
1

D
1

4

S
3

7

E
W

1
0

-S
C

2
9

S
5

1

D
1

5

E
W

1
0

-S
C

3
0

E
W

1
0

-S
B

0
2

S
2

4

D
1

3

E
W

1
0

-S
C

3
2

E
W

1
0

-S
C

3
3

S
5

2

E
W

1
0

-S
C

3
4

S
5

3

E
W

1
0

-S
C

3
5

D
1

7

S
3

9

E
W

1
0

-S
C

3
6

E
W

1
0

-S
C

3
7

E
W

1
0

-S
C

3
8

EW
-1

6
5

E
W

1
0

-S
C

3
9

1
C

1
2

 (P
h

1
)

E
W

1
0

-S
C

4
0

1
C

1
1

E
W

1
0

-S
C

4
1

2
C

0
7

E
W

1
0

-S
C

4
2

E
W

1
0

-S
C

4
3

4
C

0
1

 (P
h

1
)

E
W

1
0

-S
C

4
4

1
C

0
7

E
W

1
0

-S
C

4
5

1
C

0
8

1
C

0
8

E
W

1
0

-S
C

4
6

2
C

0
6

2
C

0
6

B

E
W

1
0

-S
C

4
7

EW
-1

6
4

E
W

1
0

-S
C

4
8

2
C

2
1

S
4

5

EW
-1

6
1

EW
-1

6
3

E
W

1
0

-S
C

4
9

EW
-1

6
0

E
W

1
0

-S
C

5
0

2
C

0
4

E
W

1
0

-S
C

5
1

EW
-1

6
2

EW
-1

5
9

E
W

1
0

-S
C

5
2

E
W

1
0

-S
C

5
3

E
W

1
0

-S
C

5
4

E
W

1
0

-S
C

5
5

EW
-1

5
8

EW
-1

5
6

E
W

1
0

-S
C

5
6

C
-1

/C
-2

E
W

1
0

-S
C

5
7

E
W

1
0

-S
C

5
8

E
W

1
0

-S
C

5
9

E
W

1
0

-S
C

6
0

E
W

1
0

-S
C

6
1

S
3

0

E
W

1
0

-S
C

6
2

E
W

1
0

-S
C

6
3

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

E
W

-S
2

7
-1

C

E
W

1
0

-S
C

2
3

E
W

-S
2

7
-3

C

E
W

-S
2

7
-2

C

E
W

1
0

-S
C

2
7

E
W

1
0

-S
B

0
1

D
1

4

S
3

7

E
W

1
0

-S
C

2
9

S
5

1

D
1

5

E
W

1
0

-S
C

3
0

E
W

1
0

-S
B

0
2

S
2

4

D
1

3

E
W

1
0

-S
C

3
2

E
W

1
0

-S
C

3
3

S
5

2

E
W

1
0

-S
C

3
4

S
5

3

E
W

1
0

-S
C

3
5

D
1

7

S
3

9

E
W

1
0

-S
C

3
6

E
W

1
0

-S
C

3
7

E
W

1
0

-S
C

3
8

EW
-1

6
5

E
W

1
0

-S
C

3
9

1
C

1
2

 (P
h

1
)

E
W

1
0

-S
C

4
0

1
C

1
1

E
W

1
0

-S
C

4
1

2
C

0
7

E
W

1
0

-S
C

4
2

E
W

1
0

-S
C

4
3

4
C

0
1

 (P
h

1
)

E
W

1
0

-S
C

4
4

1
C

0
7

E
W

1
0

-S
C

4
5

1
C

0
8

1
C

0
8

E
W

1
0

-S
C

4
6

2
C

0
6

2
C

0
6

B

E
W

1
0

-S
C

4
7

EW
-1

6
4

E
W

1
0

-S
C

4
8

2
C

2
1

S
4

5

EW
-1

6
1

EW
-1

6
3

E
W

1
0

-S
C

4
9

EW
-1

6
0

E
W

1
0

-S
C

5
0

2
C

0
4

E
W

1
0

-S
C

5
1

EW
-1

6
2

EW
-1

5
9

E
W

1
0

-S
C

5
2

E
W

1
0

-S
C

5
3

E
W

1
0

-S
C

5
4

E
W

1
0

-S
C

5
5

EW
-1

5
8

EW
-1

5
6

E
W

1
0

-S
C

5
6

C
-1

/C
-2

E
W

1
0

-S
C

5
7

E
W

1
0

-S
C

5
8

E
W

1
0

-S
C

5
9

E
W

1
0

-S
C

6
0

E
W

1
0

-S
C

6
1

S
3

0

E
W

1
0

-S
C

6
2

E
W

1
0

-S
C

6
3

0

2

4

6

8

10

12

14

16

18

20

EW
-S2

7
-1

C

E
W

1
0

-SC
2

3

EW
-S2

7
-3

C

EW
-S2

7
-2

C

E
W

1
0

-SC
2

7

E
W

1
0

-SB
0

1

D
1

4

S
3

7

E
W

1
0

-SC
2

9

S
5

1

D
1

5

E
W

1
0

-SC
3

0

E
W

1
0

-SB
0

2

S
2

4

D
1

3

E
W

1
0

-SC
3

2

E
W

1
0

-SC
3

3

S
5

2

E
W

1
0

-SC
3

4

S
5

3

E
W

1
0

-SC
3

5

D
1

7

S
3

9

E
W

1
0

-SC
3

6

E
W

1
0

-SC
3

7

E
W

1
0

-SC
3

8

E
W

-1
6

5

E
W

1
0

-SC
3

9

1
C

1
2

 (P
h

1
)

E
W

1
0

-SC
4

0

1
C

1
1

E
W

1
0

-SC
4

1

2
C

0
7

E
W

1
0

-SC
4

2

E
W

1
0

-SC
4

3

4
C

0
1

 (P
h

1
)

E
W

1
0

-SC
4

4

1
C

0
7

E
W

1
0

-SC
4

5

1
C

0
8

1
C

0
8

E
W

1
0

-SC
4

6

2
C

0
6

2
C

0
6

B

E
W

1
0

-SC
4

7

E
W

-1
6

4

E
W

1
0

-SC
4

8

2
C

2
1

S
4

5

E
W

-1
6

1

E
W

-1
6

3

E
W

1
0

-SC
4

9

E
W

-1
6

0

E
W

1
0

-SC
5

0

2
C

0
4

E
W

1
0

-SC
5

1

E
W

-1
6

2

E
W

-1
5

9

E
W

1
0

-SC
5

2

E
W

1
0

-SC
5

3

E
W

1
0

-SC
5

4

E
W

1
0

-SC
5

5

E
W

-1
5

8

E
W

-1
5

6

E
W

1
0

-SC
5

6

C
-1

/
C

-2

E
W

1
0

-SC
5

7

E
W

1
0

-SC
5

8

E
W

1
0

-SC
5

9

E
W

1
0

-SC
6

0

E
W

1
0

-SC
6

1

S
3

0

E
W

1
0

-SC
6

2

E
W

1
0

-SC
6

3

Mercury

SVOCs

Metals (excluding Mercury)

├──────────────────────┤
Map 4-14e

├────────────┤
Map 4-14f

├────┤
Map
4-14i

├──────────────────────┤
Map 4-14g

├────────────────────┤
Map 4-14h

├──────┤
Map
4-14i

├──────┤
Map
4-14j

├──────────────────────┤
Map 4-14e

├────────────┤
Map 4-14f

├────┤
Map
4-14i

├────────────────────┤
Map 4-14g

├────────────────────┤
Map 4-14h

├─────┤
Map
4-14i

├──────┤
Map
4-14j

├──────────────────────┤
Map 4-14e

├────────────┤
Map 4-14f

├────┤
Map
4-14i

├────────────────────┤
Map 4-14g

├────────────────────┤
Map 4-14h

├─────┤
Map
4-14i

├──────┤
Map
4-14j

├──────────────────────┤
Map 4-14e

├────────────┤
Map 4-14f

├────┤
Map
4-14i

├────────────────────┤
Map 4-14g

├────────────────────┤
Map 4-14h

├─────┤
Map
4-14i

├──────┤
Map
4-14j



0 200

Scale in Feet

 S
ep

 1
8,

 2
01

3 
2:

27
pm

 e
pi

pk
in

   
   

   
   

   
 K

:\
Jo

bs
\0

60
00

3-
PO

RT
 O

F 
SE

AT
TL

E\
06

00
03

-0
1\

06
00

03
01

-R
P-

05
8.

dw
g 

M
AP

 4
-1

5a

HORIZONTAL DATUM: Washington
State Plane North, NAD83.
VERTICAL DATUM: Mean Lower
Low Water (MLLW).

Sediment Core
Location and Number

East Waterway Study Area

Dock/Pier

Road

Navigation Channel

LEGEND:
EW10-SC03

Not to Scale

Map 4-15a
Subsurface Sediment Core Profiles with SMS Chemistry

Supplemental Remedial Investigation
East Waterway Operable Unit

SMS Chemistry
<SQS, Detected
>SQS and  <CSL,
Detected
>CSL, Detected
Not Analyzed

NOTES:

1. Core depths are in recovered feet
below mudline.

2. SMS chemistry includes
parameters measured in
subsurface SRI dataset.

3. Bathymetry surveyed by David
Evans and Associates. January
2010.

SMS
Chemistry

Depth (ft)

Lithology
and
StratigraphyStratigraphy

Recent
Upper Alluvium
Lower Alluvium
In-water Fill

Lithology
GM
ML
ML-SM
ML-SP
Sand Cover
SM
SM-ML
SP
SP-ML
SP-SM
Anthropogenic/Engineered Fill
Void



 S
ep

 1
8,

 2
01

3 
2:

29
pm

 e
pi

pk
in

   
   

   
   

   
 K

:\
Jo

bs
\0

60
00

3-
PO

RT
 O

F 
SE

AT
TL

E\
06

00
03

-0
1\

06
00

03
01

-R
P-

05
8.

dw
g 

M
AP

 4
-1

5b

0 200

Scale in Feet

HORIZONTAL DATUM: Washington
State Plane North, NAD83.
VERTICAL DATUM: Mean Lower Low
Water (MLLW).

Not to Scale

Sediment Core
Location and Number

East Waterway Study Area

Dock/Pier

Road

Navigation Channel

LEGEND:
EW10-SC03

SMS Chemistry
<SQS, Detected
>SQS and  <CSL,
Detected
>CSL, Detected
Not Analyzed

NOTES:

1. Core depths are in recovered
feet below mudline.

2. SMS chemistry includes
parameters measured in
subsurface SRI dataset.

3. Bathymetry surveyed by
David Evans and Associates.
January 2010.

SMS
Chemistry

Depth (ft)

Lithology
and
Stratigraphy

Map 4-15b
Subsurface Sediment Core Profiles with SMS Chemistry

Supplemental Remedial Investigation
East Waterway Operable Unit

Lithology
GM
ML
ML-SM
ML-SP
Sand Cover
SM
SM-ML
SP
SP-ML
SP-SM
Anthropogenic/Engineered Fill
Void

Stratigraphy
Recent
Upper Alluvium
Lower Alluvium
In-water Fill



 S
ep

 1
8,

 2
01

3 
2:

29
pm

 e
pi

pk
in

   
   

   
   

   
 K

:\
Jo

bs
\0

60
00

3-
PO

RT
 O

F 
SE

AT
TL

E\
06

00
03

-0
1\

06
00

03
01

-R
P-

05
8.

dw
g 

M
AP

 4
-1

5c

Not to Scale

0 200

Scale in Feet

HORIZONTAL DATUM : Washington
State Plane North, NAD83.
VERTICAL DATUM: Mean Lower Low
Water (MLLW).

Sediment Core
Location and Number

East Waterway Study Area

Dock/Pier

Road

Navigation Channel

LEGEND:
EW10-SC03

SMS Chemistry
<SQS, Detected
>SQS and  <CSL,
Detected
>CSL, Detected
Not Analyzed

NOTES:

1. Core depths are in recovered
feet below mudline.

2. SMS chemistry includes
parameters measured in
subsurface SRI dataset.

3. Bathymetry surveyed by
David Evans and Associates.
January 2010.

SMS
Chemistry

Depth (ft)

Lithology
and
Stratigraphy

Map 4-15c
Subsurface Sediment Core Profiles with SMS Chemistry

Supplemental Remedial Investigation
East Waterway Operable Unit

Lithology
GM
ML
ML-SM
ML-SP
Sand Cover
SM
SM-ML
SP
SP-ML
SP-SM
Anthropogenic/Engineered Fill
Void

Stratigraphy
Recent
Upper Alluvium
Lower Alluvium
In-water Fill



 S
ep

 1
8,

 2
01

3 
2:

29
pm

 e
pi

pk
in

   
   

   
   

   
 K

:\
Jo

bs
\0

60
00

3-
PO

RT
 O

F 
SE

AT
TL

E\
06

00
03

-0
1\

06
00

03
01

-R
P-

05
8.

dw
g 

M
AP

 4
-1

5d

Not to Scale

0 200

Scale in Feet

HORIZONTAL DATUM: Washington
State Plane North, NAD83.
VERTICAL DATUM: Mean Lower Low
Water (MLLW).

Sediment Core
Location and Number

East Waterway Study Area

Dock/Pier

Road

Navigation Channel

LEGEND:
EW10-SC03

Stratigraphy
Recent
Upper Alluvium
Lower Alluvium
In-water Fill

Lithology
GM
ML
ML-SM
ML-SP
Sand Cover
SM
SM-ML
SP
SP-ML
SP-SM
Anthropogenic/Engineered Fill
Void

SMS Chemistry
<SQS, Detected
>SQS and  <CSL,
Detected
>CSL, Detected
Not Analyzed

NOTES:

1. Core depths are in recovered
feet below mudline.

2. SMS chemistry includes
parameters measured in
subsurface SRI dataset.

3. Bathymetry surveyed by
David Evans and Associates.
January 2010.

SMS
Chemistry

Depth (ft)

Lithology
and
Stratigraphy

Map 4-15d
Subsurface Sediment Core Profiles with SMS Chemistry

Supplemental Remedial Investigation
East Waterway Operable Unit



"¶ !µ
"¶ "¶ "¶

"¶"¶

"¶

EW-RM-8

EW-RM-7

EW-RM-6

EW-RM-5

EW-RM-1

EW-RM-4

EW-RM-42

EW-RM-34

EW-RM-32EW-RM-30

EW-RM-27

EW-RM-20

EW-RM-10

EW-RM-03

EW-RM-02

EW-RM-33

EW-RM-29

EW-RM-27

EW-RM-10 EW-RM-28

EW-RM-26

EW-RM-25

EW-RM-24

EW-RM-23

EW-RM-21

EW-RM-19

EW-RM-18

EW-RM-16

EW-PDM-5

EW-PDM-3
EW-PDM-2

EW-PDM-1

EW-RM-47

EW-RM-46

EW-RM-45

EW-RM-44

EW-RM-43

EW-RM-41

EW-RM-40

EW-RM-39

EW-RM-37

EW-RM-36

EW-RM-34

EW-PDM-48

EW-PDM-17

EW-PDM-13

EW-PDM-12

EW-PDM-11

Hanford #2

Map 4-16

Surface and Subsurface Sediment Datasets
Associated with the Phase 1 Dredge Area

Supplemental Remedial Investigation
East Waterway Study Area

0 150

Scale in feet

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
1

2
/1

3
/2

0
1

3
; 

W
:\

P
ro

je
c
ts

\0
0
-0

8
-0

8
 E

a
s
t 
W

a
te

rw
a

y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
N

a
tu

re
 a

n
d

 E
x
te

n
t\
M

a
p
 4

-1
6

 4
9
6

4
 P

re
S

a
n
d

 p
la

c
e

m
e

n
t 

d
a

ta
.m

x
d

EW-PDM-9

EW-PDM-8

EW-PDM-7

EW-PDM-6

EW-PDM-4

EW-PDM-44

EW-PDM-43

EW-PDM-42

EW-PDM-41EW-PDM-40

EW-PDM-39

EW-PDM-38

EW-PDM-37

EW-PDM-36

EW-PDM-35

EW-PDM-34

EW-PDM-33

EW-PDM-32

EW-PDM-31

EW-PDM-30

EW-PDM-29

EW-PDM-28

EW-PDM-27

EW-PDM-26

EW-PDM-25

EW-PDM-24

EW-PDM-23

EW-PDM-22

EW-PDM-21

EW-PDM-20

EW-PDM-19

EW-PDM-18

EW-PDM-16

EW-PDM-15

EW-PDM-14

EW-PDM-10

Hanford #2

"¶ !µ
"¶ "¶ "¶

"¶"¶

"¶

EW10-SC36

EW10-SC34

EW10-SC31

EW10-SC28

EW10-SC25

EW10-SC22

EW10-SC20

Hanford #2

CURRENT SURFACE SEDIMENT

PRE-SAND PLACEMENT SURFACE SEDIMENT*

CURRENT SUBSURFACE SEDIMENT

Surface Sediment SMS Status

> CSL, Detect

> SQS and ≤ CSL, Detect

≤ SQS or Non-detect

"¶ CSO

"¶ Storm Drain

!µ Unknown Outfall

Dock/Pier

Phase 1 Removal Action Boundary

Sand Cover Placement Area

Area Below SQS in Post-Dredge Monitoring
Therefore No Sand Placement Occurred

East Waterway

Elliott 
BayHARBOR ISLAND

Depths are feet below surface

* Sediment currently subsurface sediment because the area is covered with 1 ft of sand cover material.



P
re

p
ar

ed
 b

y 
lin

d
am

, 1
2/

27
/2

01
3;

 W
:\P

ro
je

ct
s\

00
-0

8-
08

 E
as

t W
at

e
rw

ay
\E

W
 R

I-
F

S
\D

at
a\

G
IS

\S
R

I\
N

at
u

re
 a

nd
 E

xt
en

t\
S

u
rf

ac
e

 S
ed

im
en

t\M
ap

 4
-1

7
 4

7
64

 T
o

ta
l P

C
B

 C
on

ce
n

tr
at

io
n

s.
m

xd

0

2
0
0

6
0
0

4
0
0

8
0
0

-4
0
0

-2
0
0

-6
0
0

4
4
0
0

6
6
0
0

5
8
0
0 1
0
0
0

1
8
0
0

5
2
0
0

4
8
0
0

2
0
0
0

5
0
0
0

4
2
0
0

4
0
0
0

5
6
0
0

3
6
0
0

3
4
0
0

1
2
0
0

1
4
0
0

2
8
0
0

2
6
0
0

2
2
0
0

2
4
0
0

4
6
0
0

7
6
0
0 1
6
0
0

3
0
0
0

3
2
0
0

3
8
0
0

6
0
0
0

7
0
0
0

6
4
0
0

6
8
0
0

5
4
0
0

7
2
0
0

7
4
0
0

6
2
0
0

HARBOR ISLAND

W
EST W

ATERW
AY

ELLIOTT BAY

TERMINAL 18

TERMINAL 30TERMINAL 25

TERMINAL
104

TERMINAL
102

COAST
GUARD

FORMER
RABANCO

BARGE
LOADING
FACILITY

FORMER
GATX

PIER 37

PIER 36

PIER 28

PIER 24*

* Historic pier location

DEEP MAIN BODY
SHALLOW MAIN BODY

JUNCTION/SILL
REACH

SLIP
 27

S
L

IP
 3

6

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+$+$+
$+

E MARGINAL WAY S

ALASKAN WAY VIADUCT/AURORA

11TH AVE SW

S
W

 S
P

O
K

A
N

E
 S

T

W
E

S
T

 S
E

A
T

T
LE

 B
R

ID
G

E

13TH AVE SW

Hanford #2
Hinds

Lander

Map 4-17
Total PCB Concentrations in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area

Total PCB Concentration*

µg/kg dw

> 1,800 (> 95th percentile)

> 590 and ≤ 1,800 (≤ 95th percentile)

> 270 and ≤ 590 (≤ 75th percentile)

> 110 and ≤ 270 (≤ 50th percentile)

≤ 110 (≤ 25th percentile)

$+ Non-detect

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Area Dredged in the Last 11 Years

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

0 600

Scale in feet

* The percentiles are all numeric percentiles of the surface sediment dataset.



P
re

p
ar

ed
 b

y 
lin

d
am

, 1
2/

27
/2

01
3;

 W
:\P

ro
je

ct
s\

00
-0

8-
08

 E
as

t W
at

e
rw

ay
\E

W
 R

I-
F

S
\D

at
a\

G
IS

\S
R

I\
N

at
u

re
 a

nd
 E

xt
en

t\
S

u
rf

ac
e

 S
ed

im
en

t\M
ap

 4
-1

8
 4

7
74

 T
o

ta
l P

C
B

s 
ID

W
.m

xd

0

2
0
0

6
0
0

4
0
0

8
0
0

-4
0
0

-2
0
0

-6
0
0

4
4
0
0

6
6
0
0

5
8
0
0 1
0
0
0

1
8
0
0

5
2
0
0

4
8
0
0

2
0
0
0

5
0
0
0

4
2
0
0

4
0
0
0

5
6
0
0

3
6
0
0

3
4
0
0

1
2
0
0

1
4
0
0

2
8
0
0

2
6
0
0

2
2
0
0

2
4
0
0

4
6
0
0

7
6
0
0 1
6
0
0

3
0
0
0

3
2
0
0

3
8
0
0

6
0
0
0

7
0
0
0

6
4
0
0

6
8
0
0

5
4
0
0

7
2
0
0

7
4
0
0

6
2
0
0

HARBOR ISLAND

W
EST W

ATERW
AY

ELLIOTT BAY

TERMINAL 18

TERMINAL 30TERMINAL 25

TERMINAL
104

TERMINAL
102

COAST
GUARD

FORMER
RABANCO

BARGE
LOADING
FACILITY

FORMER
GATX

PIER 37

PIER 36

PIER 28

PIER 24*

* Historic pier location

DEEP MAIN BODY
SHALLOW MAIN BODY

JUNCTION/SILL
REACH

SLIP
 27

S
L

IP
 3

6

E MARGINAL WAY S

ALASKAN WAY VIADUCT/AURORA

11TH AVE SW

S
W

 S
P

O
K

A
N

E
 S

T

W
E

S
T

 S
E

A
T

T
LE

 B
R

ID
G

E

13TH AVE SW

Hanford #2
Hinds

Lander

Map 4-18
Inverse Distance Weighted Interpolation of

Total PCB Concentrations in Surface Sediment
Supplemental Remedial Investigation

East Waterway Study Area
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* The percentiles are all numeric percentiles of the surface sediment dataset.
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Map 4-19
Exceedances of SMS Criteria (SQS or CSL) by Total PCBs in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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Map 4-20
Total PCB Congener Concentrations and PCB TEQ Values for Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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a See Map 4-2 for detail on subtidal and intertidal MIS composites.

Intertidal MIS Samples

PCB TEQ (ng 

TEQ/kg dw)

Total PCB 

congeners 

(µg/kg dw)

EW09-ITSED-AWMIS-01 3.86 J 792 J

EW09-ITSED-AWMIS-02 6.31 J 1,130 J

EW09-ITSED-AWMIS-03 3.30 J 451 J

EW09-ITSED-PAMIS-01 1.40 J 433 J

PCB TEQ (ng TEQ/kg dw) 3.26 J

Total PCB congeners (µg/kg dw) 340 J
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PCB TEQ (ng TEQ/kg dw) 6.59 J

Total PCB congeners (µg/kg dw) 819 J
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Total PCB congeners (µg/kg dw) 400 J
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Total PCB congeners (µg/kg dw) 403 J
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Total PCB and Mercury Concentrations in Brown Rockfish

Supplemental Remedial Investigation
East Waterway Study Area
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Total PCB Aroclors (µg/kg ww) 710

Mercury (mg/kg ww) 0.067

Rockfish Sample EW-08-SB002-BR-01

Total PCB Aroclors (µg/kg ww) 740 J

Mercury (mg/kg ww) 0.066

Rockfish Sample EW-08-SB002-BR-02

Total PCB Aroclors (µg/kg ww) 2,800 J

Mercury (mg/kg ww) 0.066

Rockfish Sample EW-08-SB003-BR-03

Total PCB Aroclors (µg/kg ww) 600

Mercury (mg/kg ww) 0.181

Rockfish Sample EW-08-SB004-BR-04

Total PCB Aroclors (µg/kg ww) 610 J

Mercury (mg/kg ww) 0.23

Rockfish Sample EW-08-SB005-BR-05
Total PCB Aroclors (µg/kg ww) 500 J

Mercury (mg/kg ww) 0.235

Rockfish Sample EW-08-SB006-BR-06
Total PCB Aroclors (µg/kg ww) 2,200

Mercury (mg/kg ww) 0.12

Rockfish Sample EW-08-SB007-BR-07
Total PCB Aroclors (µg/kg ww) 4,300

Mercury (mg/kg ww) 0.418

Rockfish Sample EW-08-SB008-BR-08

Total PCB Aroclors (µg/kg ww) 2,900

Mercury (mg/kg ww) 0.105

Rockfish Sample EW-08-SB009-BR-09

Total PCB Aroclors (µg/kg ww) 2,800

Mercury (mg/kg ww) 0.082

Rockfish Sample EW-08-SB011-BR-11

Total PCB Aroclors (µg/kg ww) 2,000

Mercury (mg/kg ww) 0.12

Rockfish Sample EW-08-SB012-BR-10

Total PCB Aroclors (µg/kg ww) 570 J

Mercury (mg/kg ww) 0.04

Rockfish Sample EW-08-SB012-BR-12

Total PCB Aroclors (µg/kg ww) 400 J

Mercury (mg/kg ww) 0.26

Rockfish Sample EW-08-SB013-BR-13

Total PCB Aroclors (µg/kg ww) 6,200 

Mercury (mg/kg ww) 0.235 

Total PCB Aroclors (µg/kg ww) 2,900 

Mercury (mg/kg ww) 0.07 J

Rockfish Sample EW-TR003-RF-01-WB-01-05
a

Rockfish Sample EW-TR003-RF-01-WB-02-05
a

a
 Samples were collected by trawl (Windward, 2006)

therefore samples are not shown as locations on the map.
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Dioxin and Furan TEQ Values for Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area

Grab Sample Location

Multi-Increment Sampling (MIS)
Composite Locationsa

EW09-ITSED-AWMIS-01

EW09-ITSED-AWMIS-02

EW09-ITSED-AWMIS-03

EW09-ITSED-PAMIS-01

Subtidal Composite Area Boundarya 

Intertidal Zone

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

0 600

Scale in feet

a See Map 4-2 for detail on subtidal and intertidal MIS composites.

Intertidal MIS Samples ng TEQ/kg dw

EW09-ITSED-AWMIS-01 13.8 J

EW09-ITSED-AWMIS-02 9.19 J

EW09-ITSED-AWMIS-03 13.2 J

EW09-ITSED-PAMIS-01 8.52 J
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a See Map 4-2 for detail on intertidal composites and intertidal MIS composites.
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Inverse Distance Weighted Interpolation of cPAH Concentrations in Surface Sediment

East Waterway Supplemental Remedial Investigation
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* The percentiles are all numeric percentiles of the surface sediment dataset.
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Map 4-37
Inverse Distance Weighted Interpolation of Mercury Concentrations in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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Supplemental Remedial Investigation
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Mercury Concentrations
in Subsurface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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Map 4-40b
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and Surface Sediment TBT Concentrations

Supplemental Remedial Investigation
East Waterway Study Area
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* The percentiles are all numeric percentiles of the surface sediment dataset.
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Map 4-45
Exceedances of SMS Criteria (SQS or CSL) by Cadmium in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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Map 4-46
Zinc Concentrations in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area

Zinc Concentration*
mg/kg dw
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* The percentiles are all numeric percentiles of the surface sediment dataset.
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Map 4-47
Exceedances of SMS Criteria (SQS or CSL) by Zinc in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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Map 4-48
HPAH Concentrations in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area

Total HPAH Concentration*

µg/kg dw

> 13,000 (> 95th percentile)

> 3,300 and ≤ 13,000 (≤ 95th percentile)

> 1,700 and ≤ 3,300 (≤ 75th percentile)

> 730 and ≤ 1,700 (≤ 50th percentile)

≤ 730 (≤ 25th percentile)

$+ Non-detect

Intertidal PAH Composite Areaa

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Area Dredged in the Last 11 Years

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

0 600

Scale in feet

a See Map 4-2 for detail on intertidal composites.
* The percentiles are all numeric percentiles of the surface sediment dataset.
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Map 4-49
Exceedances of SMS Criteria (SQS or CSL) by HPAHs in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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a See Map 4-2 for detail on intertidal composites.
* The percentiles are all numeric percentiles of the surface sediment dataset.
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Exceedances of SMS Criteria (SQS or CSL) by LPAHs in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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Map 4-52
BEHP Concentrations in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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* The percentiles are all numeric percentiles of the surface sediment dataset.
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Map 4-53
Exceedances of SMS Criteria (SQS or CSL) by BEHP in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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Map 4-54
BBP Concentrations in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area
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* The percentiles are all numeric percentiles of the surface sediment dataset.
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Map 4-55
Exceedances of SMS Criteria (SQS or CSL) by BBP in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area

SMS Categories for BBP
CSL = 64 mg/kg OC
SQS = 4.9 mg/kg OC

> CSL, Detect

> SQS and ≤ CSL, Detect

≤ SQS Non-detect

"¶ CSO

"¶ Storm Drain

"¶ CSO/Storm Drain

!µ Unknown Outfall

Area Dredged in the Last 11 Years

Dock/Pier/Bridge

Road

East Waterway Study Area Boundary

0 600

Scale in feet



P
re

p
ar

ed
 b

y 
lin

d
am

, 1
2/

27
/2

01
3;

 W
:\P

ro
je

ct
s\

00
-0

8-
08

 E
as

t W
at

e
rw

ay
\E

W
 R

I-
F

S
\D

at
a\

G
IS

\S
R

I\
N

at
u

re
 a

nd
 E

xt
en

t\
S

u
rf

ac
e

 S
ed

im
en

t\M
ap

 4
-5

6
 4

8
53

 1
,4

-d
ic

hl
or

ob
en

ze
ne

 C
on

ce
nt

ra
tio

ns
.m

xd

0

2
0
0

6
0
0

4
0
0

8
0
0

-4
0
0

-2
0
0

-6
0
0

4
4
0
0

6
6
0
0

5
8
0
0 1
0
0
0

1
8
0
0

5
2
0
0

4
8
0
0

2
0
0
0

5
0
0
0

4
2
0
0

4
0
0
0

5
6
0
0

3
6
0
0

3
4
0
0

1
2
0
0

1
4
0
0

2
8
0
0

2
6
0
0

2
2
0
0

2
4
0
0

4
6
0
0

7
6
0
0 1
6
0
0

3
0
0
0

3
2
0
0

3
8
0
0

6
0
0
0

7
0
0
0

6
4
0
0

6
8
0
0

5
4
0
0

7
2
0
0

7
4
0
0

6
2
0
0

DEEP MAIN BODY
SHALLOW MAIN BODY

JUNCTION/SILL
REACH

SLIP
 27

S
L

IP
 3

6

HARBOR ISLAND

W
EST W

ATERW
AY

ELLIOTT BAY

TERMINAL 18

TERMINAL 30TERMINAL 25

TERMINAL
104

TERMINAL
102

COAST
GUARD

FORMER
RABANCO

BARGE
LOADING
FACILITY

FORMER
GATX

PIER 37

PIER 36

PIER 28

PIER 24*

* Historic pier location

$+

$+

$+

$+

$+

$+
$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+
$+

$+ $+

$+

$+

$+

$+
$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+
$+

$+$+
$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+
$+

$+

$+

$+

$+

$+$+

$+
$+

$+

$+

$+

E MARGINAL WAY S

ALASKAN WAY VIADUCT/AURORA

11TH AVE SW

S
W

 S
P

O
K

A
N

E
 S

T

W
E

S
T

 S
E

A
T

T
LE

 B
R

ID
G

E

13TH AVE SW

Hanford #2
Hinds

Lander

Map 4-56
1,4-Dicholorobenzene Concentrations in Surface Sediment

Supplemental Remedial Investigation
East Waterway Study Area

1,4-Dichlorobenzene Concentration*

µg/kg dw
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* The percentiles are all numeric percentiles of the surface sediment dataset.
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Map 7-1
Locations of Surface Sediment Data Available for Arsenic, PCBs, cPAHs, and Dioxins
and Furans from the Puget Sound 2008 Survey for Natural Background Consideration

Supplemental Remedial Investigation
East Waterway Study Area
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Note: Puget Sound 2008 survey locations are shown on Map 7-1.
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Map 7-3

Locations of Surface Sediment Arsenic Data Available for
Natural Background from Reference Areas Prior to 2008

Supplemental Remedial Investigation
East Waterway Study Area
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Note: Puget Sound 2008 survey locations are shown on Map 7-1.
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Map 7-4

Locations of Surface Sediment cPAH Data Available for
Natural Background from Reference Areas Prior to 2008

Supplemental Remedial Investigation
East Waterway Study Area
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Note: Puget Sound 2008 survey locations are shown on Map 7-1.



Map 7-5. Surface Sediment Sampling Locations 
for Arsenic, PCBs, cPAHs, or Dioxins and Furans - 
RM 5.0 to RM 7.0
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Notes:
1. An additional sample collected from Springbrook Creek (which enters the Duwamish River at RM 10.2)
    was included in the dioxin and furan dataset for samples from RM 5.0 - 7.0, but is not shown on this map.
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Map 7-6. Locations of Subsurface Sediment 
Samples Collected as Part of the 1990 to 2003 
USACE Dredged Material Characterization Events±
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Composite core location
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Notes:
1. Sampling data provided by USACE (2007).
2. Dredge footprints from USACE dredge summary and analysis reports.
3. Single sample locations represent stations where a single core was collected

(generally from 0 to 4 ft below the mudline), composited over the length of the core,
and analyzed. Composite sample locations represent stations where single cores
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Dioxin and Furan TEQs in Surface Sediment Samples from the Greater Seattle Area
Supplemental Remedial Investigation

East Waterway Study Area
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Supplemental Remedial Investigation
East Waterway Study Area

Crab Tissue Sampling Locations

Dungeness Crab (Ecology 2000)

Dungeness Crab (Malcolm Pirnie 2007)

0 12

Miles

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
1

2
/1

3
/2

0
1

3
; 

W
:\

P
ro

je
c
ts

\0
0
-0

8
-0

8
 E

a
s
t 
W

a
te

rw
a

y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
B

a
c
k
g

ro
u

n
d

\M
a
p

 7
-1

0
 3

0
3
5

 P
C

B
 c

ra
b
 t

is
s
u

e
 l
o
c
a

ti
o

n
s
 i
n
 P

u
g
e

t 
S

o
u

n
d

.m
x
d



!(

!(

!(

!(

!(

!(

!(

Mason
County

Grays Harbor
County

S t r a i t  o f  J u a n  d e  F u c a

Freshwater
Bay

Dungeness
Bay

Ketron Island
Anderson

Island

Bainbridge
Island

Vashon
Island

Jefferson
County

Clallam
County

Pierce
County

Kitsap
County

Thurston
County

King
County

Island
County

Snohomish
County

Skagit
County

Tacoma

Olympia

Shelton

Seattle

Bremerton

Port Gamble

Port Angeles

Map 7-11
Non-Urban Puget Sound Sampling Locations for Fish Tissue Analyzed for Dioxins/Furans

Supplemental Remedial Investigation
East Waterway Study Area

Fish Tissue Sampling Locations

Rock Sole (Malcolm Pirnie 2007)

Starry Flounder (Malcolm Pirnie 2007)

English Sole (SAIC 2008b)

0 12

Miles

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
1

2
/1

3
/2

0
1

3
; 

W
:\

P
ro

je
c
ts

\0
0
-0

8
-0

8
 E

a
s
t 
W

a
te

rw
a

y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
B

a
c
k
g

ro
u

n
d

\M
a
p

 7
-1

1
 4

3
6
9

 D
io

x
in

 f
u
ra

n
 f

is
h
 t

is
s
u
e

 l
o

c
a

ti
o

n
s
 i
n
 P

u
g

e
t 

S
o
u

n
d

.m
x
d



!(

!(

!(

!(

!(

Vancouver Island

San Juan

County
Anacortes

S t r a i t  o f
J u a n  d e  F u c a

Freshwater
Bay

Dungeness
Bay

Hoo
d C

an
al

Bellingham
Bay

Samish
Bay

Padilla
Bay

Fidalgo
Bay

Bainbridge
Island

Jefferson

County

Clallam

County

Kitsap

County

Island

County

Skagit

County

Whatcom

County

King

County

Snohomish

County

Seattle

Bellingham

Port Gamble

Port Angeles

Map 7-12
Non-Urban Puget Sound Sampling Locations for Clam Tissue Analyzed for Dioxins/Furans

Supplemental Remedial Investigation
East Waterway Study Area

Clam Tissue Sampling Locations

Butter Clam (Ecology 2000)

Littleneck Clam (Ecology 2000)

Littleneck Clam (Parametrix 2003)

Geoduck (Malcolm Pirnie 2007)

Horse Clam (Malcolm Pirnie 2007)

Geoduck and/or Horse Clam (Ecology 2009)

0 12

Miles

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
1

2
/1

3
/2

0
1

3
; 

W
:\

P
ro

je
c
ts

\0
0
-0

8
-0

8
 E

a
s
t 
W

a
te

rw
a

y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
B

a
c
k
g

ro
u

n
d

\M
a
p

 7
-1

2
 4

3
6
9

 D
io

x
in

 f
u
ra

n
 c

la
m

 t
is

s
u
e

 l
o
c
a
ti
o
n

s
 i
n

 P
u

g
e

t 
S

o
u
n

d
.m

x
d



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

Mason
County

Vancouver Island

Grays Harbor
County

San Juan
County

Anacortes

S t r a i t  o f
J u a n  d e  F u c a

Freshwater
Bay

Dungeness
Bay

Ketron Island
Anderson

Island

Bellingham
Bay

Samish
Bay

Padilla
Bay

Skagit
Bay

Bainbridge
Island

Vashon
Island

Fidalgo
Bay

Jefferson
County

Clallam
County

King
County

Skagit
County

Pierce
County

Snohomish
County

Kitsap
County

Whatcom
County

Island
County

Thurston
County

Tacoma

Olympia

Shelton

Seattle

Everett

Bremerton

Bellingham

Port Gamble

Port Angeles

Map 7-13
Non-Urban Puget Sound Sampling Locations for Crab Tissue Analyzed for Dioxins/Furans

Supplemental Remedial Investigation
East Waterway Study Area

Crab Tissue Sampling Locations

Dungeness Crab (PSEP 1991)

Dungeness Crab (Ecology 2000)

Dungeness Crab (Malcolm Pirnie 2007)

Dungeness Crab (SAIC 2008b)

0 12

Miles

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
1

2
/1

3
/2

0
1

3
; 

W
:\

P
ro

je
c
ts

\0
0
-0

8
-0

8
 E

a
s
t 
W

a
te

rw
a

y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
B

a
c
k
g

ro
u

n
d

\M
a
p

 7
-1

3
 4

3
6
9

 D
io

x
in

 f
u
ra

n
 c

ra
b
 t

is
s
u

e
 l
o

c
a

ti
o

n
s
 i
n
 P

u
g

e
t 
S

o
u

n
d

.m
x
d



!(

!(

!(

!(

!(

!(

Mason

County

Vancouver Island

Jefferson

County

S t r a i t  o f
J u a n  d e  F u c a

Freshwater
Bay

Dungeness
Bay

Bellingham
Bay

Samish
Bay

Padilla
Bay

Fidalgo
Bay

Hoo
d C

an
al

Sinclair Inlet

Dyes Inlet

Bainbridge
Island

Vashon
Island

Liberty
Bay

Clallam

County

Kitsap

County

Skagit

County

King

County

Island

County

Snohomish

County

Whatcom

County

Pierce

County

Seattle

Bremerton

Anacortes

Port Gamble

Port Angeles

Map 7-14
Non-Urban Puget Sound Sampling Locations

for Seafood Tissue Analyzed for cPAHs
Supplemental Remedial Investigation

East Waterway Study Area

Clam Tissue Sampling Locations

Butter Clam (Ecology 2000)

Littleneck Clam (Ecology 2000)

Littleneck Clam (Parametrix 2003)

Geoduck (Malcolm Pirnie 2007)

Geoduck (Ecology 2009)

Mussel Tissue Sampling Locations

Bay Mussel (Ecology 2000)

Crab Tissue Sampling Locations

Dungeness Crab (Ecology 2000)

Dungeness Crab (Malcolm Pirnie 2007)

Fish Tissue Sampling Locations

Starry Flounder (Malcolm Pirnie 2007)

0 12

Miles

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
1

2
/1

3
/2

0
1

3
; 

W
:\

P
ro

je
c
ts

\0
0
-0

8
-0

8
 E

a
s
t 
W

a
te

rw
a

y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
B

a
c
k
g

ro
u

n
d

\M
a
p

 7
-1

4
 4

5
8
1

 c
P

A
H

 t
is

s
u

e
 l
o
c
a
ti
o
n

s
 i
n

 P
u

g
e

t 
S

o
u
n

d
.m

x
d



Map 9-1
Pathways Relevant to Source Control Evaluation

Supplemental Remedial Investigation
East Waterway Operable Unit
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1
 Sources: 2009 Environmental Data Resources Inc. East Waterway Drainage Area. EDR DataMap™ Environmental Atlas™.

Prepared for Anchor QEA, LLC. December 4, 2009; WA Dept. of Ecology PARIS database, August 29, 2011. The T-18 NPDES
permit includes all discharges from T-18 from outfalls 7-24,  as well as any discharge to Elliott Bay and the West Waterway.
2
 Only outfalls with active stormwater discharges from separated storm drain basins are shown on this figure.

Map 9-3
NPDES Permitted Facilities EW Storm Drain Basins

Supplemental Remedial Investigation
East Waterway Study Area
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Map 9-5
Inspection Locations

Supplemental Remedial Investigation
East Waterway Operable Unit
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NOTE:
Details of inspections are presented in Appendix L.

Combined Sewer Basins
Hinds (City of Seattle)
Lander (King County)
Hanford (King County)

Storm Basins
City of Seattle
Port of Seattle
Private
USCG

!> Port of Seattle ECAP Assessments
!. Seattle Public Utilities Business Inspections
!( King County Industrial Waste Inspections



 

Map 9-6 
County Industrial Waste Permits in the Hanford/Lander CSO Basin Map 
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NOTES:
1. Loc a tions of listed  sites were ob ta ined  from  a n
Environm enta l Da ta  Resourc es (EDR) d a ta b a se
sea rc h. See Ap p end ix G, Ta b le G-1 for d eta il. For
inform a tion on nea rshore sites, refer to Sec tion 9.4.4.
2. Prop erty c oord ina tes p lotted  from  d a ta b a se.
3. All sites were listed  in one or m ore of the following
EDR d a ta b a ses:
• Correc tive Ac tion Rep ort
• FIFRA/TSCA Tra c king System
• Confirm ed  a nd  Conta m ina ted  Sites - N o Further Ac tion
• Brownfield s Site List
• V olunta ry Site Clea nup  Progra m  Sites
• PCB Ac tivity Da ta b a se
• Institutiona l Control Site List
• A listing of b rownfield  sites
• CERCLIS
• CERCLIS (no further a c tion)
• Ind ep end ent Clea nup  Rep orts
• Ha za rd ous Ma teria l Rep orting System
• EDR Prop rieta ry Ma nufa c tured  Ga s Pla nts
• ICIS Integra ted  Com p lia nc e Inform a tion System
• HIST FTTS FIFRA/TSCA Tra c king System  Ad m inistra tive
Ca se Listing
• Confirm ed  a nd  Susp ec ted  Conta m ina ted  List
• Lea king Und erground  Stora ge Ta nk
• Solid  W a ste Fa c ility Da ta b a se
• Ma teria l lic ensing Tra c king System
• Ha za rd ous Sites List
• Und erground  Stora ge Ta nk Da ta b a se
• RCRA Ad m inistra tive Ac tion tra c king System
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Map 9-8
Reported Spill Sites

Supplemental Remedial Investigation
East Waterway Operable Unit
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NOTES:
1. Locations of listed sites were obtained from an Environmental Data
Resources (EDR) database search. See Appendix E, Table E-1 for detail.
2. Property coordinates plotted from database.
3. All spills were listed on one or more of the following EDR databases:
- Emergency Response Notification System
- Reported Spills
- Toxic Chemical Release Inventory
4. Additional locations added from:
a. Ecology's Facility/Site searchable database
- Old Facility Contingency Plan
- Reported in NERTS
- Enforcement Final
- Non-Enforcement Final
b. City of Seattle Reported Spills

!( Spill Site
!. Spills Directly to East Waterway

Combined Sewer Basins
Hinds (City of Seattle)
Lander (King County)
Hanford (King County)

Storm Basins
City of Seattle
Port of Seattle
Private
USCG

2009 Environmental Data Resources Inc.
East Waterway Drainage Area. EDR DataMapTM
Environmental AtlasTM. Prepared for
Anchor QEA LLC December 4, 2009.
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NOTES:
1. Stub Pile: Pile that extends 3 feet or less

above the surface.
2. Pile counts based on visual observations

made at low tide on 5/27/2010. Pile counts
approximate (+/- 10%).

3. Pipe rack and dock structure pile counts
approximate (+/- 20%).

4. Coast Guard area inspected on 6/8/2010.
5. Terminal 18 Pile Counts updated on 1/9/12

based on Port improvements.
6. Fender Pile: Non-structural protective

mooring piling.

Terminal 18B
~ 20 Fender Piles

Bank 10
~ 5 Stub Piles
~ 10 Lineal Foot Bulkhead

Bank 9B
~ 20 Dock and Walkway Piles

Rail Bridge
~ 270 Foundation Piles

Bank 8
~ 100 Lineal Foot Bulkhead

0

Scale in Feet

550

Creosoted Bulkheads, Pile and Fender Pile Areas:

Spokane Street Pedestrian
Bridge
~ 300 Foundation Piles

Bank 7A
~ 5 Piles

Bank 7B and 7C
~ 1,700 Piles

Bank 6
~ 5 Stub Piles

Bank 5 - Slip 27 South Side
~ 40 Stub Piles

Bank 4
~ 20 Stub Piles

Slip 27
~ 85 Fender Piles

Terminal 30
~ 20 Fender Piles

Pipe Rack and Dock
~ 750 Foundation Piles

Bank 2
~ 50 Piles (some Stub)
~ 20 Lineal Foot Bulkhead

Olympic Tug and Barge Bulkhead
~ 5 Fender Piles

USCG Southeast Pier
~ 1400 Foundation Piles

USCG East Pier
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Supplemental Remedial Investigation
East Waterway Operable Unit

 Ja
n 

24
, 2

01
4 

9:
04

am
 c

he
w

et
t 

   
   

   
K:

\J
ob

s\
06

00
03

-P
O

RT
 O

F 
SE

AT
TL

E\
06

00
03

-0
1\

06
00

03
01

-R
P-

04
6.

dw
g

 F
ig

 9
-9

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

East Waterway Study Area Boundary



")GF

")GF

GF

GF

GF

GF
GF

GF

GF

GF

GF

GF

GF

GF

GF

GF

GF

GF
GF

GF

GF

GF
GF

GF

GF

GF

GF

GF

GF

GF

GF

GFGF

GF

GF

!>GF

!>

!>

GF

GF

GF

GF
GF

E l l i o t t

B a y

L
o

w
e

r
 

D
u

w
a

m
i

s
h

 
W

a
t

e
r

w
a

y

E
a

s
t

 
W

a
t

e
r

w
a

y

§̈¦5

¬«99

S Spokane St/
West Seattle Fwy

1
s
t 
A

v
e
 S

E
a
s
t 
M

a
rg

in
a
l 
W

a
y
 S

4
th

 A
v
e
 S

§̈¦90

S Lander St SD

S Lander St SD

S Hinds St

Lander

Hanford #2

Map 9-10a
EW Storm Drain System Overview

Supplemental Remedial Investigation
East Waterway Study Area

Storm Drain Outfalls1

GF Port of Seattle

GF City of Seattle

GF US Coast Guard

")GF City EOF/Port SD

")GF City EOF/City SD

GF Private

GF Unknown Outfall

Combined Sewer Overflow Outfalls

!> City of Seattle CSO/SD

!> King County CSO

!>GF King County CSO/City of Seattle SD

Storm Water Line

Road

East Waterway Study Area Boundary

Basin/Sub-Basin

Labeled with sub-basin ID

Port of Seattle Basin

Port of Seattle Apron or Bridge

SPU Basin

SPU Bridge

Olympic Tug and Barge Basin

Coast Guard Basin

0 1,200

Scale in feet

P
re

p
a
re

d
 b

y
 c

ra
ig

h
, 
1

2
/1

3
/2

0
1

3
; 

W
:\

P
ro

je
c
ts

\0
0
-0

8
-0

8
 E

a
s
t 
W

a
te

rw
a

y
\E

W
 R

I-
F

S
\D

a
ta

\G
IS

\S
R

I\
S

o
u
rc

e
 C

o
n

tr
o

l\
M

a
p

 9
-1

0
a
 4

8
0

1
 S

to
rm

 d
ra

in
 b

a
s
in

s
 a

n
d

 o
u

tf
a

lls
.m

x
d

Note: A detailed view of the East Waterway with outfall and basin identification is presented on Map 9-9b.

1
 Only outfalls with active stormwater discharges from separated storm drain basins are shown on this figure.
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 Only outfalls with active stormwater discharges from separated storm drain basins are shown on this figure.
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Source Tracing Results, Arsenic

Supplemental Remedial Investigation
East Waterway Study Area
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 Results are based on SD and CSO solids data. Basin composite samples shown in centroid of

basin for Port Nearshore SD basins. For co-located samples, most recent data is shown on top of
older data; for multiple samples taken on the same date from different locations in the pipe, lesser
exceedance categories are shown on top of greater exceedance categories.
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Source Tracing Results, Mercury
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 Results are based on SD and CSO solids data. Basin composite samples shown in centroid of

basin for Port Nearshore SD basins. For co-located samples, most recent data is shown on top of
older data; for multiple samples taken on the same date from different locations in the pipe, lesser
exceedance categories are shown on top of greater exceedance categories.
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Source Tracing Results, HPAH

Supplemental Remedial Investigation
East Waterway Study Area
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 Results are based on SD and CSO solids data. Basin composite samples shown in centroid of

basin for Port Nearshore SD basins. For co-located samples, most recent data is shown on top of
older data; for multiple samples taken on the same date from different locations in the pipe, lesser
exceedance categories are shown on top of greater exceedance categories.
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Source Tracing Results, BEHP

Supplemental Remedial Investigation
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 Results are based on SD and CSO solids data. Basin composite samples shown in centroid of

basin for Port Nearshore SD basins. For co-located samples, most recent data is shown on top of
older data; for multiple samples taken on the same date from different locations in the pipe, lesser
exceedance categories are shown on top of greater exceedance categories.
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Source Tracing Results, 1,4-Dichlorobenzene

Supplemental Remedial Investigation
East Waterway Study Area
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 Results are based on SD and CSO solids data. Basin composite samples shown in centroid of basin

for Port Nearshore SD basins. For co-located samples, most recent data is shown on top of older data;
for multiple samples taken on the same date from different locations in the pipe, lesser exceedance
categories are shown on top of greater exceedance categories. 1,4-Dichlorobenzene had a very low
frequency of detections in the vast majority of samples. See Table 9-16 for frequency of detections.
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Source Tracing Results, Total PCBs

Supplemental Remedial Investigation
East Waterway Study Area
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 Results are based on SD and CSO solids data. Basin composite samples shown in centroid of

basin for Port Nearshore SD basins. For co-located samples, most recent data is shown on top of
older data; for multiple samples taken on the same date from different locations in the pipe, lesser
exceedance categories are shown on top of greater exceedance categories.
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Source Tracing Results, Dioxins/Furans

Supplemental Remedial Investigation
East Waterway Study Area
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EW10-MH-comp2 5.67 J

B-7, B-10, B-12, B-13, B-14

EWWST7-040110-comp 82.4

B-11

EW10-B16-MH01 44.5

B-16

EW10-MH-comp3 41.9

B-17, B18, B-19, B-21, B-22, B-24

EW10-B34-MH01 784 J

B-34

EW10-MH-comp4 7.93 J

B-31, B-32, B-33

EW10-MH-comp5 11.5 J

B-26, B-27, B-29, B-30

EW10-B1-MH01 148 J

B-1

EW10-B37-MH01 80.8 J

B-37

EW10-Bcomp-MH01 2.72 J

B-17, B-18, B-19

EW10-B22-MH01 6.65 J

B-22

MH113 81.9 J 

S Hinds CSO/SD

A00805 12.4

A00805-trap 47.1

Hanford #2 CSO

a
 All results shown in ng TEQ/kg dw.

b
 Storm drains are colored according to their corresponding basin sample group; sampled storm drains not associated with a basin sample group are white.

Note: Basins B-23,B-28,B-39, and BR-39 either had no sediment or did not have sufficient sediment volume to analyze for Dioxin/Furans. CSO basins are
not shown because of the scale of the map - see Map 9.4.3-2.

EWWST1 99.2

Lander SD

A00931 0.8

A00806 2.8

Lander CSO

EWWST5 37.0 J

S Lander St SD

EW10-B21-MH01 26.1

B-21 (SW Florida St SD)

MH133 34.6

B-4 (SW Spokane SD)
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Supplemental Remedial Investigation
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!( Evaluated Groundwater Sampling Location
!> Other Groundwater Sample Location
"¶ Storm Drain
!. Approximate location of USTs removed from Terminal 18
!A PCB Soil Removal Area (Bent 97)
!A Historical Boring

Harbor Island Soil and Groundwater OU Boundary
Historical Turning Basin
MHHW Line
Reported Groundwater Flow Direction
Intertidal Surface Sediment Sampling Areas
Portion of Terminal 18 where capping or other environmental
work was completed during terminal expansion
Nearshore Properties
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Arsenic Concentration Contour
Creosoted Bulkheads, Pile and Fender Pile Areasb

CCA Pile and Fender Pile Areasb

Former Transportation Operation
Former Westinghouse Property
East Waterway Study Area Boundary

Chemicals in red exceeded CSL. The EF has no
regulatory relevance and is presented here to
provide an indication of the general magnitude of the
concentration. Sampling locations were analyzed
for all SMS chemicals. "ne" = not exceeded.

1. Values in red exceeded the Groundwater Reference Values and/or Ambient Water
Quality Criteria (AWQC)
2. The EF has no regulatory significance and is presented here to provide an indication of
the general magnitude of the concentration
3. ne = not exceeded
4. Only maximum EF is shown, if applicable
5. Evaluated groundwater data is presented in Appendix J
6. NA = not applicable
* One duplicate result detected Bis(2-ehtylexyl)phthalate.  All other samples analyzed at
the well including the parent of the duplicate did not detect the compound and therefore is
not an exceedance.
** Total cyanide was detected however all available cyanide were below the AWQC

SQS C SL
P C B s 15 2.8

Sediment A nalyte

Sediment 
Exceedance 

F acto r

a Toxicity test results on Map 4-11.b For more detailed piling information see Map 9-9.
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Map 9-21
Northern Harbor Island Nearshore Cleanup Site

Supplemental Remedial Investigation
East Waterway Study Area
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a Toxicity test results on Map 4-11.

Chemicals in red exceeded CSL. The EF has no
regulatory relevance and is presented here to
provide an indication of the general magnitude of the
concentration. Sampling locations were analyzed
for all SMS chemicals. "ne" = not exceeded.

Surface Sediment SMS Status
> CSL, Detect
> SQS and ≤ CSL, Detect
≤ SQS or Non-detect

Toxicity Test Resultsa

Fails CSL

Fails SQS

Pass

!( Harbor Island Groundwater Operable Unit (OU) compliance monitoring well1

!> Harbor Island Groundwater OU inland monitoring well2

"¶ Storm Drain
!. Approximate location of USTs removed from Terminal 18

Station
Harbor Island Soil and Groundwater OU Boundary
CCA Pile and Fender Pile Areas4

Former Terminal 18 hot spot3

Approximate location of Terminal 18 dock pipeline spill3
Portion of Terminal 18 where capping or other environmental
work was completed during terminal expansion

Chronic Acute

Arsenic 5 2.6 6.5

Groundwater 
Analyte

 Groundwater Exceedance Factor
AWQC Sediment 

Reference 
Value 

NOTES:
1. "Compliance" is defined for the purposes of this report as wells closest to
the East Waterway and does not reflect any well designations based on the
Harbor Island Soil and Groundwater OU or related reports and agreements.
2. "Inland" is defined for the purposes of this report as wells farther away from
the East Waterway shoreline.
3. Sources for these investigations are presented in Section 9 and
results are presented in Appendix J.
4. For more detailed piling information see Map 9-9.
** Total cyanide was detected however all available cyanide were below the AWQC.

SQS C SL
P C B s 15 2.8

Sediment A nalyte

Sediment 
Exceedance 

F acto r

1. Values in red exceeded the Groundwater Reference Values
and/or Ambient Water Quality Criteria (AWQC)
2. The EF has no regulatory significance and is presented here to
provide an indication of the general magnitude of the concentration
3. ne = not exceeded
4. Only maximum EF is shown, if applicable
5. Evaluated groundwater data is presented in Appendix J
6. NA = not applicable
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Map 9-22
Middle Harbor Island Nearshore Cleanup Site

Supplemental Remedial Investigation
East Waterway Study Area
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a Toxicity test results on Map 4-11.

Surface Sediment SMS Status
> CSL, Detect
> SQS and ≤ CSL, Detect
≤ SQS or Non-detect

Toxicity Test Resultsa

Fails CSL

Fails SQS

Pass

!( Harbor Island Groundwater Operable Unit (OU) compliance monitoring well1

!> Harbor Island Groundwater OU inland monitoring well2

"¶ Storm Drain
!. Approximate location of USTs removed from Terminal 18

Station
Harbor Island Soil and Groundwater OU Boundary
Creosoted Bulkheads, Pile and Fender Pile Areas4

CCA Pile and Fender Pile Areas4

Former Terminal 18 hot spot3

Approximate location of Terminal 18 dock pipeline spill3
Portion of Terminal 18 where capping or other environmental
work was completed during terminal expansion

NOTES:
1. "Compliance" is defined for the purposes of this report as wells closest to
the East Waterway and does not reflect any well designations based on the
Harbor Island Soil and Groundwater OU or related reports and agreements.
2. "Inland" is defined for the purposes of this report as wells farther away from
the East Waterway shoreline.
3. Sources for these investigations are presented in Section 9 and
results are presented in Appendix J.
4. For more detailed piling information see Map 9-9.
** Total cyanide was detected however all available cyanide were below the AWQC.

Chronic Acute

Arsenic 5 2.6 6.5

Groundwater 
Analyte

 Groundwater Exceedance Factor
AWQC Sediment 

Reference 
Value 

SQS C SL
P C B s 15 2.8

Sediment A nalyte

Sediment 
Exceedance 

F acto r

1. Values in red exceeded the Groundwater Reference Values
and/or Ambient Water Quality Criteria (AWQC)
2. The EF has no regulatory significance and is presented here
to provide an indication of the general magnitude of the
concentration
3. ne = not exceeded
4. Only maximum EF is shown, if applicable
5. Evaluated groundwater data is presented in Appendix J
6. NA = not applicable

Chemicals in red exceeded CSL. The EF has no
regulatory relevance and is presented here to
provide an indication of the general magnitude of the
concentration. Sampling locations were analyzed
for all SMS chemicals. "ne" = not exceeded.

T o tal P C B s 1.3 ne

M ercury 1.2 ne

M ercury 1.1 ne B utyl benzyl phthalate 2.2 ne

M ercury 1.1 ne

T o tal P C B s 1.1 ne

T o tal P C B s 1.3 ne

T o tal P C B s 1.1 ne

T o tal P C B s 4.4 ne

M ercury 1.7 1.2
T o tal P C B s 2.2 ne

M ercury 1.8 1.3
T o tal P C B s 2.7 ne

T o tal P C B s 3.3 ne

T o tal P C B s 1.3 ne

P heno l 1.5 ne
T o tal P C B s 2.7 ne

T o tal P C B s 2.7 ne

T o tal P C B s 1.6 ne
T o tal P C B s 3 ne

T o tal P C B s 1.7 ne

T o tal P C B s 2.3 ne

P heno l 1.2 ne
T o tal P C B s 1.3 ne

T o tal P C B s 2.8 ne

T o tal P C B s 1.8 ne

A v a ila b le  C ya n id e ** n e n e N A
A v a ila b le  C ya n id e ** n e n e N A

!.
!.

!.

!.

11TH AVE SW



Pr
ep

are
d b

y c
kib

lin
ge

r, 8
/16

/20
13

; Q
:\J

ob
s\0

60
00

3-0
1 E

as
t W

ate
rw

ay
 SR

I-F
S\M

ap
s\S

RI
\M

ap
 9-

23
 P

ier
34

an
d3

5 C
lea

nu
p.m

xd

FORMER
RABANCO

BARGE
LOADINGB-11

S-2

EW09-SS-209
EW09-SS-208

EW09-SS-204
EW09-SS-200

EW09-SS-134

EW-134 EW-110

EW-117

EW-114

EW-113

EW-107

EW-106

EW-101
EW09-SS-220

S-1

S-3 S-4B-1B-1 B-2B-2
CW-1CW-1GMW-12GMW-12MW-87MW-87

A & BA & B
EW-PW-PZ-A4-01

EW-PW-PZ-A4-02

EW-PW-PZ-A3-01

EW-PW-PZ-A3-02
EW-PW-PZ-A3-03

25

26

40

41

8

6 75

T o t al PC B s 6 .3 1.2
1,4 - D ichlo ro b enzene 1.5 ne

Tota l P CBs 2 .8 ne

F luorant hene 16 2 .2
To t al HPA Hs 5.4 ne
Tot al PC B s 4 .8 ne
C hrysene 4 .2 ne
Phenant hrene 1.9 ne
Tot al benzo f luorant henes 1.7 ne
Pyrene 1.4 ne
B enzo ( a) ant hracene 1.3 ne
M ercury 1 ne

Tota l P CBs 7 .9 1.5

Tot al PCBs 3 .7 ne

T o t al PC B s 1.8 ne
M ercury 1.1 ne

Tot al PCBs 3 .8 ne

Tot al PCBs 2 ne

A rsenic 4 .2 2 .6
Z inc 1.6 ne

Tot al PC B s 1.4 ne

Total PCBs 2.6 ne

B ut yl b enzyl p ht
F luo rant hene
C hrysene
Phenant hrene
T o t al HPA Hs
B enzo ( a) ant hrac
T o t al PC B s
A cenap ht hene
B enzo ( a) p yrene
F luo rene
T o t al b enzo f luo r

To t al PC B s

M ercury 1.9 1.3

Phenant hrene
A cenapht hene
B enzo( g ,h,i) peryl
D ibenzo ( a,h) ant h
F luorene
F luorant hene
Indeno( 1,2 ,3 - cd )
To t al LPA Hs

Copper ne* ne ne

Copper ne* ne* ne

SLIP 36

FACILITY

S-62
S-65

S-63/40

S-66/40S-67/40

EW09-SS-214

EW09-SS-215

S-2/4/6

SB-SC-05

SB-SC-02

S-61b

S-61a
S-1/3/5

EW09-SS-211

EW09-SS-210

EW09-SS-207

EW09-SS-206

EW09-SS-205EW09-SS-203

EW09-SS-202

EW09-SS-201

EW-133

EW-116

EW-109

EW-103

EW-132

EW-118

EW-115 EW-112

EW-111

PDM-15

EW-105

EW-104
USCG (Pier 35)USCG (Pier 35)

Pier 34Pier 34

Terminal 30Terminal 30

MW-1C-03MW-1C-03

MW-2-03MW-2-03

MW-72MW-72
MW-85MW-85
A & BA & B MW-86MW-86

B & CB & C

SB-SC-03SB-SC-03

SB-SC-07SB-SC-07

SB-SC-08SB-SC-08

43

42

4

2

3

1

Map 9-23
Pier 34 and 35 Nearshore Cleanup Site

Supplemental Remedial Investigation
East Waterway Study Area

o

0 200
Scale in feet

A cenapht hene 8 .1 2 .3
D ibenzo f uran 4 .5 1.2
F luorene 4 .1 1.2
To t al LPA Hs 2 .5 1.2
Phenant hrene 5.1 1.1
F luorant hene 3 .8 ne
C hrysene 2 .2 ne
Tot al HPA Hs 2 .1 ne
Tot al PC B s 1.9 ne
B enzo( a) ant hracene 1.8 ne
B enzo( a) pyrene 1.6 ne
Tot al benzo f luorant henes 1.5 ne
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A rsenic 2 .9 1.8
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B enzo ( a) p yrene 1.7 ne
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B enzo ( g ,h,i) p erylene 1.3 ne
D ib enzo f uran 1.3 ne
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2 .9 ne
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1.1 ne

a Toxicity test results on Map 4-11.

Tot al PCBs 1.8 ne
Acenapht hene 1.1 ne

Tot al PCBs 1.8 ne

Tot al PCBs 1.5 ne
Acenapht hene 1.1 ne
Fluorant hene 1.1 ne
Phenant hrene 1.1 ne A cenapht hene 5.5 1.5

To t al PC B s 3 .7 ne
Phenant hrene 3 .1 ne
D ibenzo f uran 2 .9 ne
F luorant hene 2 .6 ne
F luorene 1.6 ne
Tot al LPA Hs 1.4 ne
Tot al HPA Hs 1.1 ne

Total PCBs 2 .3 ne

A cenap ht hene 14 4
D ib enzo f uran 11 2 .8
F luo rene 9 .6 2 .8
T o t al LPA Hs 3 .6 1.7
Phenant hrene 7.8 1.6
F luo rant hene 4 .6 ne
T o t al PC B s 1.6 ne
T o t al HPA Hs 1.3 ne

Total PCBs 2 .1 ne

A cenap ht hene 2 .6 ne
T o t al PC B s 1.8 ne
D ib enzo f uran 1.4 ne
F luo rene 1.2 ne

Total PCBs 1.5 ne

Total PCBs 1.7 ne

M ercury 1.7 1.2
Zinc 1.1 ne

#* Evaluated Seep Sample Location
!( Evaluated Groundwater Sample Location
!> Other Groundwater Sample Location
T( Former GW and Well Locations (Dames & Moore, 1989)1

"J Porewater Sample Location
"¶ Storm Drain

Creosoted Bulkheads, Pile and Fender Pile Areas2

East Waterway Study Area Boundary
1Data quality for these locations is insufficient
  for inclusion in the SRI dataset.
2For more detailed piling information see Map 9-9.

Bulkhead
MHHW Line
Reported Groundwater Flow Direction
Former Boiler House
Intertidal Surface Sediment Sampling Areas
Recent Nearshore Fill
GATX Soil Excavation
Nearshore Properties

Surface Sediment SMS Status
> CSL, Detect
> SQS and ≤ CSL, Detect
≤ SQS or Non-detect

Toxicity Test Resultsa

Fails CSL
Fails SQS
Pass

Nickel 3.7 ne ne

Arsenic 5.0 2.6 6.5
Nickel 2.5 ne ne

Chronic Acute

Arsenic 5 2.6 6.5

Groundwater 
Analyte

 Groundwater Exceedance Factor
AWQC Sediment 

Reference 
Value 

SQS C SL
P C B s 15 2.8

Sediment A nalyte

Sediment 
Exceedance 

F acto r

1. Values in red exceeded the Groundwater Reference Values
and/or Ambient Water Quality Criteria (AWQC)
2. The EF has no regulatory significance and is presented here
to provide an indication of the general magnitude of the
concentration
3. ne = not exceeded
4. Only maximum EF is shown, if applicable
5. Evaluated groundwater data is presented in Appendix J
6. NA = not applicable
* Cleanup goals for seeps included comparison to background
surface water metals concentrations.  Detected values in
nearshore seeps and nearshore wells did not exceed measured
values in surface water

Chemicals in red exceeded CSL. The EF has no
regulatory relevance and is presented here to
provide an indication of the general magnitude of the
concentration. Sampling locations were analyzed
for all SMS chemicals. "ne" = not exceeded.
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Terminal 30 Nearshore Cleanup Site

Supplemental Remedial Investigation
East Waterway Study Area
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Tota l PCBs 7 .9 1.5

Tot al PCBs 3 .7 ne

Tot al PCBs 1.4 ne

a Toxicity test results on Map 4-11.

#* Evaluated Seep Sample Location
!( Evaluated Groundwater Sample Location
!> Other Groundwater Sample Location
T( Former GW and Well Locations (Dames & Moore, 1989)1

"J Porewater Sample Location
"¶ Storm Drain

East Waterway Study Area Boundary
1Data quality for these locations is insufficient
  for inclusion in the SRI dataset.

Bulkhead
Creosoted Bulkheads, Pile and Fender Pile Areas2

MHHW Line
Reported Groundwater Flow Direction
GATX Soil Excavation
Nearshore Properties
Maximum Extent of Historical Diesel Product

2For more detailed piling information see Map 9-9.

Surface Sediment SMS Status
> CSL, Detect
> SQS and ≤ CSL, Detect
≤ SQS or Non-detect

Toxicity Test Resultsa

Fails CSL
Fails SQS
Pass
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Chronic Acute

Arsenic 5 2.6 6.5

Groundwater 
Analyte

 Groundwater Exceedance Factor
AWQC Sediment 

Reference 
Value 

SQS C SL
P C B s 15 2.8

Sediment A nalyte

Sediment 
Exceedance 

F acto r

1. Values in red exceeded the Groundwater Reference Values
and/or Ambient Water Quality Criteria (AWQC)
2. The EF has no regulatory significance and is presented here to
provide an indication of the general magnitude of the
concentration
3. ne = not exceeded
4. Only maximum EF is shown, if applicable
5. Evaluated groundwater data is presented in Appendix J

Chemicals in red exceeded CSL. The EF has no
regulatory relevance and is presented here to
provide an indication of the general magnitude of the
concentration. Sampling locations were analyzed
for all SMS chemicals. "ne" = not exceeded.
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