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Figure 1-1
Site Location and Reaches

Maine

Service Layer Credits: Sources: Esri, HERE, DeLorme, increment P Corp., NPS, NRCan, Ordnance Survey,
© OpenStreetMap contributors, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, OS, NMA,
Geodatastyrelsen, Rijkswaterstaat, GSA, Geoland, FEMA, Intermap and the GIS user community

WinterportOfficial Study Reach Name

Bald Hill
Cove

Belfast
Bay

Turtle
Head

Wilson
Point

Perkins
Point

Squaw
Point

Alternatives Evaluation Report
River Phase III Engineering Study



D
oc

um
en

t: 
P

:\P
ro

je
ct

s\
U

S
D

C
- P

en
ob

sc
ot

 G
IS

 C
on

tro
l\8

 - 
A

E
R

 W
O

R
K

S
P

A
C

E\
W

O
-2

A
\W

O
-2

A
08

1\
M

X
D

s\
D

Y
N

AM
IC

S
\A

E
R

_F
IG

_C
IR

C
_S

al
tW

ed
ge

E
S

.m
xd

   
 P

D
F:

 \\
\\P

LD
2-

FS
1\

Pr
oj

ec
t\P

ro
je

ct
s\

U
S

D
C

 - 
P

en
ob

sc
ot

 R
iv

er
\4

.0
_D

el
iv

er
ab

le
s\

4.
1_

R
ep

or
ts

\A
E

R
 R

ep
or

t\W
or

ki
ng

 A
E

R
 D

ra
ft\

Fi
gu

re
s

Figure 3-1
Circulation in a Salt Wedge Estuary

Modified from Woodroffe (2002)
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Figure 3-3
Material Recycling in Estuaries

Modified from Geyer and Ralston (2018)
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Figure 3-4
Sediment Trapping in Side Embayments of Estuaries

PRMSP(2013)
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Project: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018

As presented in Geyer and Ralston (2018): 
“Cross-sections in the lateral embayments
 and adjacent portions of Penobscot Bay:
  Mendall Marsh (upper panel) and the 
Orland River (lower panel) during May 2010, 
showing salinity (blue contours) and
 suspended sediment (brown shading).   
Note that sediment is trapped in the main
 stem of the Penobscot in front of each of 
these embayments.”  

Figure 3-5
Salinity Gradients and Sediment Trapping Adjacent to 

Mendall Marsh and Orland River

Alternatives Evaluation Report
River Phase III Engineering Study
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Project: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018

Figure 3-6
Salinity Gradients and Sediment Resuspension

in the Penobscot River Estuary
As presented in Geyer and Ralston (2018): “Cross-sections during high discharge (upper panels) and low discharge
(lower panels) along the axis of the Penobscot estuary (the mouth to the left) near the end of late ebb and late flood,
showing salinity (psu) in blue contours and suspended sediment (mg/l) with brown shading. The sediment
concentration scale changes between the upper and lower panels, reflecting the marked decrease in suspended
sediment concentrations during low flow.  Note the change in position of the front (zone of closely spaced salinity
contours intersecting the bottom) between ebb and flood and between high discharge and low discharge conditions.” Alternatives Evaluation Report

iver Phase III Engineering Study
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 Figure 3-7
Mercury Fate and Transport Dynamics

“Merritt and Amirbahman (2009)”
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 Figure 3-8-1
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 Figure 3-8-2
Total Mercury Concentration (ng/g) 
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 Figure 3-8-3
Total Mercury Concentration (ng/g) 
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 Figure 3-8-4
Total Mercury Concentration (ng/g) 
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 Figure 3-8-5
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 Figure 3-8-6
Total Mercury Concentration (ng/g) 
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 Figure 3-8-16
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 Figure 3-9-4
Methyl Mercury Concentration (ng/g) 

Frankfort Flats Reach 0.0 - 0.5 ft
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 Figure 3-9-5
Methyl Mercury Concentration (ng/g) 

Bucksport Reach 0.0 - 0.5 ft
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 Figure 3-9-6
Methyl Mercury Concentration (ng/g) 

Bucksport Harbor and Thalweg Reaches 0.0 - 0.5 ft
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 Figure 3-9-7
Methyl Mercury Concentration (ng/g) 

Verona Northeast Reach 0.0 - 0.5 ft
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 Figure 3-9-8
Methyl Mercury Concentration (ng/g) 

Verona East Reach 0.0 - 0.5 ft

lternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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 Figure 3-9-9
Methyl Mercury Concentration (ng/g) 

Verona West Reach 0.0 - 0.5 ft

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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 Figure 3-9-10
Methyl Mercury Concentration (ng/g) 

Upper Penobscot Bay Reach 0.0 - 0.5 ft

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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 Figure 3-9-11
Methyl Mercury Concentration (ng/g) 

Fort Point Cove Reach 0.0 - 0.5 ft
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 Figure 3-9-12
Methyl Mercury Concentration (ng/g) 

Cape Jellison Reach 0.0 - 0.5 ft

Alternatives Evaluation Report
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Fort Point
Cove

Fort
Point

Turner
Point

0 2,000 4,0001,000

Feet

¯

0 580 1,160290

Meters

Symbol Key
Sediment Sampling Location
Official Study Reach Boundary
Intertidal Zone
Subtidal Zone

Methyl Mercury Concentration (ng/g)
0.0 - 2.0
2.0 - 4.5
4.5 - 7.5
7.5 - 15
15 - 25
25 - 50
>50



D
oc

um
en

t:P
:\P

ro
je

ct
s\

U
S

D
C

- P
en

ob
sc

ot
 G

IS
 C

on
tro

l\8
 - 

A
E

R
 W

O
R

K
SP

A
C

E
\IP

W
C

-W
or

ks
pa

ce
\M

P
K

s\
IP

W
C

_a
ll_

re
ac

h_
M

eH
g_

_1
80

12
4_

08
30

_j
oi

ne
d.

m
xd

   
 2

/2
6/

20
18

 6
:0

4:
32

 P
M

 ia
n.

de
sj

ar
la

is
 P

D
F:

 \\
P

LD
2-

FS
1\

P
ro

je
ct

\P
ro

je
ct

s\
U

S
D

C
 - 

P
en

ob
sc

ot
 R

iv
er

\4
.0

_D
el

iv
er

ab
le

s\
4.

1_
R

ep
or

ts
\A

ER
 R

ep
or

t\W
or

ki
ng

 A
E

R
 D

ra
ft\

Fi
gu

re
s

 Figure 3-9-13
Methyl Mercury Concentration (ng/g) 

Mendall Marsh Reach North 0.0 - 0.5 ft

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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 Figure 3-9-14
Methyl Mercury Concentration (ng/g) 

Mendall Marsh Reach South 0.0 - 0.5 ft

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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 Figure 3-9-15
Methyl Mercury Concentration (ng/g) 
Orland River Reach North 0.0 - 0.5 ft

 Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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 Figure 3-9-16
Methyl Mercury Concentration (ng/g) 
Orland River Reach South 0.0 - 0.5 ft

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-1
Hydrodynamic Zone Designations

Bangor Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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The area upstream of the Route 395
 bridge is not included in the evaluation
 of active remediation based on
 water access limitations north 
of the bridge.
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Figure 5-1-2
Hydrodynamic Zone Designations

Orrington Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-3
Hydrodynamic Zone Designations

Winterport Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-4
Hydrodynamic Zone Designations

Frankfort Flats Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-5
Hydrodynamic Zone Designations

Bucksport Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-6
Hydrodynamic Zone Designations

Bucksport Harbor and Thalweg Reaches

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-7
Hydrodynamic Zone Designations

Verona Northeast Reach

lternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-8
Hydrodynamic Zone Designations

Verona East Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-9
Hydrodynamic Zone Designations

Verona West Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-10
Hydrodynamic Zone Designations

Upper Penobscot Bay Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-11
Hydrodynamic Zone Designations

Fort Point Cove Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-12
Hydrodynamic Zone Designations

Cape Jellison Reach

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-13a
Hydrodynamic Zone Designations

Mendall Marsh Reach North

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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 Figure 5-1-13b
Marsh Elevation Zone Designations

Mendall Marsh Reach North

 Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-14a
Hydrodynamic Zone Designations

Mendall Marsh Reach South

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018

Subtidal 

Marsh 
East

Marsh W

Intertidal

Prospect

0 900 1,800450

Feet

¯

0 260 520130

Meters

Symbol Key
Thalweg
Intertidal
Marsh
Surface Deposit
Subtidal



D
oc

um
en

t:P
:\P

ro
je

ct
s\

U
S

D
C

- P
en

ob
sc

ot
 G

IS
 C

on
tro

l\8
 - 

A
E

R
 W

O
R

K
SP

A
C

E
\IP

W
C

-W
or

ks
pa

ce
\M

X
D

s\
W

O
02

A
08

1_
H

YD
R

O
ZO

N
E

_R
IB

B
O

N
S

_M
E

M
A

_S
O

U
TH

_A
E

R
_0

22
72

01
8_

.m
xd

   
 3

/7
/2

01
8 

6:
05

:1
1 

P
M

 ia
n.

de
sj

ar
la

is
 P

D
F:

\\P
LD

2-
FS

1\
P

ro
je

ct
\P

ro
je

ct
s\

U
S

D
C

 - 
P

en
ob

sc
ot

 R
iv

er
\4

.0
_D

el
iv

er
ab

le
s\

4.
1_

R
ep

or
ts

\A
ER

 R
ep

or
t\W

or
ki

ng
 A

E
R

 D
ra

ft\
Fi

gu
re

s

 Figure 5-1-14b
Marsh Elevation Zone Designations

Mendall Marsh Reach South

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-15
Hydrodynamic Zone Designations

Orland River Reach North

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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Figure 5-1-16
Hydrodynamic Zone Designations

Orland River Reach South

Alternatives Evaluation Report
Penobscot River Phase III Engineering StudyProject: 3616166052 Prepared: ICD 3/9/2018 Checked: BPW 3/9/2018
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