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Appendix A
Conceptual Build Alternative Drawings



B
U

S
 
S

T
O

P

S
H

E
L

T
E

R

B
U

S
 
S

T
O

P

S
H

E
L

T
E

R

C
A

N
O
P

Y

C
A

N
O

P
Y

B
U

S
 
S

T
O

P

S
H

E
L

T
E

R

C
O

N
C

C
O

N
C

T
R

T
A

N
K

T
A

N
K

C
A

N
O

P
Y

C
A

N
O

P
Y

C
A

N
O

P
Y

T
A

N
K

R
U
I
N

S

R
U
I
N

S

C
A

N
O

P
Y

C
A

N
O

P
Y

B
U
S
 
S
T

O
P

S
H
E
L
T

E
R

S
V

U
16

8
3
6

6
7
2
.
3
5
8

S
V

U
4
7
5
3

6
3
8
.
9
9
1

S
V

U
4
7
5
4

6
3
9
.
0
6
9

S
V

U
4
7
5
5

6
3
9
.
2
0
4

S
V

U
4
7
5
6

6
3
9
.
13

9

S
V

U
4
7
5
7

6
3
9
.
2
2
0

S
V

U
4
7
5
8

6
3
9
.
2
5
3

S
V

U
4
7
5
9

6
3
8
.
9
7
2

S
V

U
4
7
6
0

6
3
8
.
9
4
3

S
V

U
4
7
6
1

6
3
8
.
8
0
9

S
V

U
4
7
6
2

6
3
8
.
8
13

S
V

U
4
7
6
3

6
3
8
.
2
4
8

S
V

U
4
7
6
4

6
3
8
.
4
14

S
V

U
4
7
6
5

6
3
9
.
3
16

S
V

U
4
7
6
6

6
3
9
.
0
5
7

S
V

U
4
7
6
7

6
3
8
.
8
7
0

S
V

U
4
7
6
8

6
3
8
.
8
9
2

S
V

U
4
7
6
9

6
3
9
.
0
3
9

S
V

U
4
7
7
0

6
3
9
.
2
9
0

S
V

U
4
7
7
1

6
3
9
.
4
6
2

S
V

U
4
7
7
2

6
3
9
.
4
7
7

S
V

U
4
7
7
3

6
3
9
.
5
3
0

S
V

U
4
7
7
4

6
3
9
.
5
4
5

S
V

U
4
7
7
5

6
3
9
.
3
5
1

S
V

U
4
7
7
6

6
3
9
.
3
6
7

S
V

U
4
7
7
7

6
3
9
.
3
7
6

S
V

U
4
7
7
8

6
3
9
.
3
8
1

S
V

U
4
7
7
9

6
3
9
.
2
4
0

S
V

U
4
7
8
0

6
3
9
.
2
9
4

S
V

U
4
7
8
1

6
3
9
.
19

3

S
V

U
4
7
8
2

6
3
9
.
12

8 S
V

U
4
7
8
7

6
2
7
.
6
5
2

S
V

U
4
7
8
8

6
2
7
.
6
2
6

S
V

U
4
8
14

6
3
1.

3
7
1

S
V

U
4
8
15

6
3
1.

3
3
2

S
V

U
4
8
16

6
3
2
.
9
7
5S

V
U
4
8
17

6
3
2
.
3
3
1

S
V

U
4
8
5
4

6
3
8
.
7
4
3

S
V

U
4
8
5
5

6
3
8
.
7
14

S
V

U
4
8
5
6

6
3
8
.
6
9
5

S
V

U
4
8
5
7

6
3
8
.
7
4
3S
V

U
4
8
5
8

6
3
8
.
6
7
2

S
V

U
4
8
5
9

6
3
8
.
6
5
2

S
V

U
4
8
6
0

6
3
8
.
7
2
0

S
V

U
4
8
6
1

6
3
8
.
7
3
5

S
V

U
4
8
6
2

6
3
8
.
4
3
5

S
V

U
4
8
6
3

6
3
8
.
3
5
5

S
V

U
4
8
6
4

6
3
8
.
4
13

S
V

U
4
8
6
5

6
3
8
.
4
14

S
V

U
4
8
6
6

6
3
1.

3
6
4
B

L
*

P
I
E

R

S
V

U
4
8
6
7

6
3
1.

3
3
7
E

L
*

P
I
E

R

S
V

U
4
8
6
8

6
3
1.

3
3
2
B

L
*

P
I
E

R

S
V

U
4
8
6
9

6
3
1.

3
6
7
E

L
*

P
I
E

R

S
V

U
4
8
7
5

6
3
8
.
7
4
9

S
V

U
4
8
7
6

6
3
8
.
7
19

S
V

U
4
8
7
7

6
3
8
.
6
4
1

S
V

U
4
8
7
8

6
3
8
.
6
7
3

S
V

U
4
8
7
9

6
3
8
.
8
8
1

S
V

U
4
8
8
0

6
3
8
.
6
6
2

S
V

U
4
8
8
1

6
3
8
.
6
6
3S
V

U
4
8
8
2

6
3
8
.
8
9
0

S
V

U
4
8
8
3

6
3
8
.
7
3
9

S
V

U
4
8
8
4

6
3
8
.
7
2
0

S
V

U
4
8
8
5

6
3
8
.
5
5
8

S
V

U
4
8
8
6

6
3
8
.
5
8
5

S
V

U
4
8
8
7

6
3
2
.
7
7
0

S
V

U
4
8
8
8

6
3
2
.
3
9
2

S
V

U
4
8
8
9

6
3
8
.
8
7
6

S
V

U
4
8
9
0

6
3
9
.
15

4

S
V

U
4
8
9
1

6
3
2
.
3
4
4

S
V

U
4
8
9
2

6
3
1.

3
6
6

S
V

U
4
9
0
3

6
3
9
.
10

1
S

V
U
4
9
0
4

6
3
9
.
10

3

S
V

U
4
9
0
5

6
3
9
.
0
4
9

S
V

U
4
9
0
6

6
3
9
.
0
4
7

S
V

U
4
9
0
7

6
3
9
.
0
7
3

S
V

U
4
9
0
8

6
3
9
.
0
6
8

S
V

U
4
9
0
9

6
3
9
.
0
6
7

S
V

U
4
9
10

6
3
9
.
0
6
8

P
R

O
S
P

E
C

T
 

A
V

E

E
U

C
L
I
D
 

A
V

E

C
H

E
S

T
E

R
 

A
V

E

P
A

Y
N

E
 
A

V
E

S
U
P

E
R
IO

R
 
A

V
E

S
T
 
C
L

A
IR

E
 
A

V
E

L
A

K
E
S
ID

E
 
A

V
E

H
A

M
IL

T
O

N
 
A

V
E

E 26TH AVE

N

HORIZONTAL

SCALE IN FEET

150 600

0 300

I-90 WB HSR LEFT SIDE

M
A

T
C

H
 
L
I
N

E

EXISTING TRUSS

PROPOSED TRUSS

PROPOSED TRUSS OR CANTILEVER

LEGEND

Alternative 1 - Start West of SR 2

A - 1



C
O

N
C

RAMP

G
A

T
E

G
A

T
E

G
A
T
E

G
A
T
E

CONC

CONC

C
O

N
C

C
O

N
C

G
A
T
E

G
A
T
E

G
A
T
E

G
A
T
E

CONC

C
O

N
C

C
O

N
C

G
A
T
E

C
O

N
C

C
O

N
C

C
O

N
C

GATE

T
R

T
R

T
R

T
R

G
A
T
E

G
A
T
E

G
A
T
E

G
A
T
E

G
A
T
E

A
/
C

G
A
T
E

C
O

N
C

C
O

N
C

C
O

N
C

G
A
T
E

P
O

O
L

T
R

G
A
T
E

G
A
T
E

G
A

T
E

GATE

G
A
T
E

G
A
T
E

G
A
T
E

U
/
C

C
O

N
C

C
O

N
C

C
O

N
C

C
O

N
C

CONC

R
O

C
KS

G
A
T
E

CONC

TANK

G
A

T
E

OPEN  STORAGE

OPEN  STORAGE

P
A

V
E

D
 
 
P

A
R

K
I
N

G

PAVED  PARKING

PAVED  PARKING

PAVED  PARKING

PAVED  PARKING

P
A
V
E
D
  

P
A
R
K
IN

G

PAVED  PARKING

PAVED  PARKING GATE

E
A

S
T
 
 
 
3
8

T
H
 
 
S

T
R

E
E

T

A
/
C

P
A
V
ED
  P

A
R
KIN

G

E
A

S
T
 
 
4
0

T
H
 
 
S

T
R

E
E

T

PAVED PARKING

OPEN   STORAGE

OPEN   STORAGE

O
P

E
N
 
 
S

T
O

R
A

G
E

AREA OBSCURED

C
O

N
C

HANGER

AIRCRAFT PARKING

PAVED PARKING

TAXIWAY

P
A
V
ED
  P

A
R
KIN

G

APRON

O
P
EN
 ST

O
R
A
G
E

OPEN STORAGE

OBSCURED  AREA

LA
KE  ER

IE

NORTH  MARGINAL  ROAD

I-90  WBL

I-90  EBL

B
LE

A
C
HER

S

B
L
E
A
C
H
E
R
S

B
A
LLFIELD

SR-2

AIRPORT   PERIMETER   ROAD

CONC

I-90   EBL

I-90 WBL

A
SP

H

R
EA

D
Y
 A

P
R
O

N

NORTH    MARGINAL    ROAD

BOAT   STORAGE

PAVED PARKING

P
LA

Y
 G

R
O

U
N
D

D
E
C

K

SOUTH   MARGINAL  ROAD

E
A

S
T
 
 
4
9

T
H
 
 
S

T
R

E
E

T

A
M
P
HIT

HEA
T
HER

O
P

E
N
 
 
 
S

T
O

R
A

G
E

G
A
T
E

P
A
R
KIN

G

A
/
C

G
A
T
E

C
O

N
C

C
O

N
C

OPEN STORAGE

A
P
P
R
O

X
 F

EN
C
E

G
A
T
E

G
A
T
E

C
O

N
C

T
A
N
K

T
A
N
K

G
A
T
E

G
A
T
E

GATE

C
O

N
C

D
EC

K

GATE

G
A
T
E

G
A
T
E

C
O

N
C

I-90 WBL

I-90 EBL

P
A

V
E

D
 
P

A
R

K
I
N

G

PAVED PARKING

PAVED PARKING

OPEN STORAGE

ANTENNA

CELLUAR

E
A

S
T
 
4
9

T
H
 
S

T
R

E
E

T

A
I
R

P
O

R
T
 
P

E
R
I

M
E

T
E

R
 
R

O
A

D

SOUTH MARGINAL ROAD

KING AVENUE

G
A

T
E

KING AVENUE

SOUTH MARGINAL ROAD

NORTH MARGINAL ROAD

PAVED  PARKING

PARKING

PAVED

CLEVELAND MEMORIAL SHOREWAY

CLEVELAND MEMORIAL SHOREWAY

I-90 WBL

I-90 EBL

UNK UNK

U
N

K
U

N
K

U
N

K

E.O.I.

E.O.I.

UNK.

UNK.
UNK.

UNK.

E.O.I.

UNK.

UNK.

UNK.

E.O.I.

U
N

K
.

U
N

K
.

UNK.

UNK.

E.O.I.

E.O.I.
E.O.I.

E.O.I.

E.O.I.

U
N

K
.

U
N

K
.E.O.I.

E.O.I.

E.O.I.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

E.O.I.

E.O.I.

U
N

K

E.O.I.UNK

UNK
UNK

UNK
E.O.I.

U
N

K

U
N

K

E.O.I.

UNK

E.O.I.

E.O.I.

U
N

K

E.O.I.UNK
UNK

C
O

A
L
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

S
T

E
A

M
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

C
O

A
L
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

C
O

A
L
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

S
T

E
A

M
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

S
T

E
A

M
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

U
N

K

E.O.I.

A
S

H
 
T

U
N

N
E

L

E
L
E

C
.
 
T

U
N

N
E
L
 
(D

A
T

U
R
)

E
L
E

C
.
 
T

U
N

N
E
L
 
(D

A
T

U
R
)

E
L
E

C
.
 
T

U
N

N
E
L
 
(D

A
T

U
R
)

E.O.I.

U
N

K

REACTOR

D
IS

C
H

A
R

G
E
 
T

U
N

N
E

L

(D
A

T
U

R
)(A

A
T

U
R
)

D
I
S

C
H

A
R

G
E
 
T

U
N

N
E

L
(D

A
T

U
R
)(A

A
T

U
R
)

D
I
S

C
H

A
R

G
E
 
T

U
N

N
E

L
(D

A
T

U
R
)(A

A
T

U
R
)

UNK. H.H.

UNK UNKUNKE.O.I. E.O.I.

E.O.I.

E.O.I.

UNKUNK

UNK

E.O.I.
E.O.I.

UNK UNKUNK

E.O.I.
E.O.I.

E.O.I.
UNK

UNK

UNK

A
S

H
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

A
S

H
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

9
.0
' W

A
T
E
R
 IN

T
A

K
E

T
U

N
N
E
L
 (D

A
T

U
R
)

9
.0
' W

A
T
E
R
 IN

T
A

K
E

T
U

N
N
E
L
 (D

A
T

U
R
)

9
.0
' W

A
T
E
R
 IN

T
A

K
E

T
U

N
N
E
L
 (D

A
T

U
R
)

10
' 

W
A

T
E

R
 

D
I
S

C
H

A
R

G
E
 
(D

A
T

U
R
)

10
' 

W
A

T
E

R
 

D
I
S

C
H

A
R

G
E
 
(D

A
T

U
R
)

10
' 

W
A

T
E

R
 

D
I
S

C
H

A
R

G
E
 
(D

A
T

U
R
)

7
' 

W
A

T
E

R
 
I
N

T
A

K
E
 
(D

A
T

U
R
)

7
' 

W
A

T
E

R
 
I
N

T
A

K
E
 
(D

A
T

U
R
)

7
' 

W
A

T
E

R
 
I
N

T
A

K
E
 
(D

A
T

U
R
)

UNK.

UNK.
E.O.I.

E.O.I.

U
N

K
.

E.O.I.

E.O.I.

E.O.I.

E.O.I.UNK.

UNK.

UNK.

UNK.

UNK.

UNK.

U
N

K
.

U
N

K
.

E.O.I.

U
N

K
.

E.O.I.

E.O.I.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

E.O.I.

E.O.I.

U
N

K
.

U
N

K
.

U
N

K
.

UNK.

UNK.

UNK.

E.O.I.

E.O.I.

2582

2582 2826

30
0
5

3113

N

HORIZONTAL

SCALE IN FEET

75 300

0 150

I-90 WB HSR LEFT SIDE

M
A
T
C
H
 L
IN

E

EXISTING TRUSS

PROPOSED TRUSS

PROPOSED TRUSS OR CANTILEVER

LEGEND

A - 2



B
U

S
 
S

T
O

P

S
H

E
L

T
E

R

B
U

S
 
S

T
O

P

S
H

E
L

T
E

R

C
A

N
O
P

Y

C
A

N
O

P
Y

B
U

S
 
S

T
O

P

S
H

E
L

T
E

R

C
O

N
C

C
O

N
C

T
R

T
A

N
K

T
A

N
K

C
A

N
O

P
Y

C
A

N
O

P
Y

C
A

N
O

P
Y

T
A

N
K

R
U
I
N

S

R
U
I
N

S

C
A

N
O

P
Y

C
A

N
O

P
Y

B
U
S
 
S
T

O
P

S
H
E
L
T

E
R

S
V

U
16

8
3
6

6
7
2
.
3
5
8

S
V

U
4
7
5
3

6
3
8
.
9
9
1

S
V

U
4
7
5
4

6
3
9
.
0
6
9

S
V

U
4
7
5
5

6
3
9
.
2
0
4

S
V

U
4
7
5
6

6
3
9
.
13

9

S
V

U
4
7
5
7

6
3
9
.
2
2
0

S
V

U
4
7
5
8

6
3
9
.
2
5
3

S
V

U
4
7
5
9

6
3
8
.
9
7
2

S
V

U
4
7
6
0

6
3
8
.
9
4
3

S
V

U
4
7
6
1

6
3
8
.
8
0
9

S
V

U
4
7
6
2

6
3
8
.
8
13

S
V

U
4
7
6
3

6
3
8
.
2
4
8

S
V

U
4
7
6
4

6
3
8
.
4
14

S
V

U
4
7
6
5

6
3
9
.
3
16

S
V

U
4
7
6
6

6
3
9
.
0
5
7

S
V

U
4
7
6
7

6
3
8
.
8
7
0

S
V

U
4
7
6
8

6
3
8
.
8
9
2

S
V

U
4
7
6
9

6
3
9
.
0
3
9

S
V

U
4
7
7
0

6
3
9
.
2
9
0

S
V

U
4
7
7
1

6
3
9
.
4
6
2

S
V

U
4
7
7
2

6
3
9
.
4
7
7

S
V

U
4
7
7
3

6
3
9
.
5
3
0

S
V

U
4
7
7
4

6
3
9
.
5
4
5

S
V

U
4
7
7
5

6
3
9
.
3
5
1

S
V

U
4
7
7
6

6
3
9
.
3
6
7

S
V

U
4
7
7
7

6
3
9
.
3
7
6

S
V

U
4
7
7
8

6
3
9
.
3
8
1

S
V

U
4
7
7
9

6
3
9
.
2
4
0

S
V

U
4
7
8
0

6
3
9
.
2
9
4

S
V

U
4
7
8
1

6
3
9
.
19

3

S
V

U
4
7
8
2

6
3
9
.
12

8 S
V

U
4
7
8
7

6
2
7
.
6
5
2

S
V

U
4
7
8
8

6
2
7
.
6
2
6

S
V

U
4
8
14

6
3
1.

3
7
1

S
V

U
4
8
15

6
3
1.

3
3
2

S
V

U
4
8
16

6
3
2
.
9
7
5S

V
U
4
8
17

6
3
2
.
3
3
1

S
V

U
4
8
5
4

6
3
8
.
7
4
3

S
V

U
4
8
5
5

6
3
8
.
7
14

S
V

U
4
8
5
6

6
3
8
.
6
9
5

S
V

U
4
8
5
7

6
3
8
.
7
4
3S
V

U
4
8
5
8

6
3
8
.
6
7
2

S
V

U
4
8
5
9

6
3
8
.
6
5
2

S
V

U
4
8
6
0

6
3
8
.
7
2
0

S
V

U
4
8
6
1

6
3
8
.
7
3
5

S
V

U
4
8
6
2

6
3
8
.
4
3
5

S
V

U
4
8
6
3

6
3
8
.
3
5
5

S
V

U
4
8
6
4

6
3
8
.
4
13

S
V

U
4
8
6
5

6
3
8
.
4
14

S
V

U
4
8
6
6

6
3
1.

3
6
4
B

L
*

P
I
E

R

S
V

U
4
8
6
7

6
3
1.

3
3
7
E

L
*

P
I
E

R

S
V

U
4
8
6
8

6
3
1.

3
3
2
B

L
*

P
I
E

R

S
V

U
4
8
6
9

6
3
1.

3
6
7
E

L
*

P
I
E

R

S
V

U
4
8
7
5

6
3
8
.
7
4
9

S
V

U
4
8
7
6

6
3
8
.
7
19

S
V

U
4
8
7
7

6
3
8
.
6
4
1

S
V

U
4
8
7
8

6
3
8
.
6
7
3

S
V

U
4
8
7
9

6
3
8
.
8
8
1

S
V

U
4
8
8
0

6
3
8
.
6
6
2

S
V

U
4
8
8
1

6
3
8
.
6
6
3S
V

U
4
8
8
2

6
3
8
.
8
9
0

S
V

U
4
8
8
3

6
3
8
.
7
3
9

S
V

U
4
8
8
4

6
3
8
.
7
2
0

S
V

U
4
8
8
5

6
3
8
.
5
5
8

S
V

U
4
8
8
6

6
3
8
.
5
8
5

S
V

U
4
8
8
7

6
3
2
.
7
7
0

S
V

U
4
8
8
8

6
3
2
.
3
9
2

S
V

U
4
8
8
9

6
3
8
.
8
7
6

S
V

U
4
8
9
0

6
3
9
.
15

4

S
V

U
4
8
9
1

6
3
2
.
3
4
4

S
V

U
4
8
9
2

6
3
1.

3
6
6

S
V

U
4
9
0
3

6
3
9
.
10

1
S

V
U
4
9
0
4

6
3
9
.
10

3

S
V

U
4
9
0
5

6
3
9
.
0
4
9

S
V

U
4
9
0
6

6
3
9
.
0
4
7

S
V

U
4
9
0
7

6
3
9
.
0
7
3

S
V

U
4
9
0
8

6
3
9
.
0
6
8

S
V

U
4
9
0
9

6
3
9
.
0
6
7

S
V

U
4
9
10

6
3
9
.
0
6
8

P
R

O
S
P

E
C

T
 

A
V

E

E
U

C
L
I
D
 

A
V

E

C
H

E
S

T
E

R
 

A
V

E

P
A

Y
N

E
 
A

V
E

S
U
P

E
R
IO

R
 
A

V
E

S
T
 
C
L

A
IR

E
 
A

V
E

L
A

K
E
S
ID

E
 
A

V
E

H
A

M
IL

T
O

N
 
A

V
E

E 26TH AVE

N

HORIZONTAL

SCALE IN FEET

150 600

0 300

I-90 WB HSR LEFT SIDE

M
A

T
C

H
 
L
I
N

E

EXISTING TRUSS

PROPOSED TRUSS

PROPOSED TRUSS OR CANTILEVER

LEGEND

Alternative 2 - Start East of SR 2

A - 3



C
O

N
C

RAMP

G
A

T
E

G
A

T
E

G
A
T
E

G
A
T
E

CONC

CONC

C
O

N
C

C
O

N
C

G
A
T
E

G
A
T
E

G
A
T
E

G
A
T
E

CONC

C
O

N
C

C
O

N
C

G
A
T
E

C
O

N
C

C
O

N
C

C
O

N
C

GATE

T
R

T
R

T
R

T
R

G
A
T
E

G
A
T
E

G
A
T
E

G
A
T
E

G
A
T
E

A
/
C

G
A
T
E

C
O

N
C

C
O

N
C

C
O

N
C

G
A
T
E

P
O

O
L

T
R

G
A
T
E

G
A
T
E

G
A

T
E

GATE

G
A
T
E

G
A
T
E

G
A
T
E

U
/
C

C
O

N
C

C
O

N
C

C
O

N
C

C
O

N
C

CONC

R
O

C
KS

G
A
T
E

CONC

TANK

G
A

T
E

OPEN  STORAGE

OPEN  STORAGE

P
A

V
E

D
 
 
P

A
R

K
I
N

G

PAVED  PARKING

PAVED  PARKING

PAVED  PARKING

PAVED  PARKING

P
A
V
E
D
  

P
A
R
K
IN

G

PAVED  PARKING

PAVED  PARKING GATE

E
A

S
T
 
 
 
3
8

T
H
 
 
S

T
R

E
E

T

A
/
C

P
A
V
ED
  P

A
R
KIN

G

E
A

S
T
 
 
4
0

T
H
 
 
S

T
R

E
E

T

PAVED PARKING

OPEN   STORAGE

OPEN   STORAGE

O
P

E
N
 
 
S

T
O

R
A

G
E

AREA OBSCURED

C
O

N
C

HANGER

AIRCRAFT PARKING

PAVED PARKING

TAXIWAY

P
A
V
ED
  P

A
R
KIN

G

APRON

O
P
EN
 ST

O
R
A
G
E

OPEN STORAGE

OBSCURED  AREA

LA
KE  ER

IE

NORTH  MARGINAL  ROAD

I-90  WBL

I-90  EBL

B
LE

A
C
HER

S

B
L
E
A
C
H
E
R
S

B
A
LLFIELD

SR-2

AIRPORT   PERIMETER   ROAD

CONC

I-90   EBL

I-90 WBL

A
SP

H

R
EA

D
Y
 A

P
R
O

N

NORTH    MARGINAL    ROAD

BOAT   STORAGE

PAVED PARKING

P
LA

Y
 G

R
O

U
N
D

D
E
C

K

SOUTH   MARGINAL  ROAD

E
A

S
T
 
 
4
9

T
H
 
 
S

T
R

E
E

T

A
M
P
HIT

HEA
T
HER

O
P

E
N
 
 
 
S

T
O

R
A

G
E

G
A
T
E

P
A
R
KIN

G

A
/
C

G
A
T
E

C
O

N
C

C
O

N
C

OPEN STORAGE

A
P
P
R
O

X
 F

EN
C
E

G
A
T
E

G
A
T
E

C
O

N
C

T
A
N
K

T
A
N
K

G
A
T
E

G
A
T
E

GATE

C
O

N
C

D
EC

K

GATE

G
A
T
E

G
A
T
E

C
O

N
C

I-90 WBL

I-90 EBL

P
A

V
E

D
 
P

A
R

K
I
N

G

PAVED PARKING

PAVED PARKING

OPEN STORAGE

ANTENNA

CELLUAR

E
A

S
T
 
4
9

T
H
 
S

T
R

E
E

T

A
I
R

P
O

R
T
 
P

E
R
I

M
E

T
E

R
 
R

O
A

D

SOUTH MARGINAL ROAD

KING AVENUE

G
A

T
E

KING AVENUE

SOUTH MARGINAL ROAD

NORTH MARGINAL ROAD

PAVED  PARKING

PARKING

PAVED

CLEVELAND MEMORIAL SHOREWAY

CLEVELAND MEMORIAL SHOREWAY

I-90 WBL

I-90 EBL

UNK UNK

U
N

K
U

N
K

U
N

K

E.O.I.

E.O.I.

UNK.

UNK.
UNK.

UNK.

E.O.I.

UNK.

UNK.

UNK.

E.O.I.

U
N

K
.

U
N

K
.

UNK.

UNK.

E.O.I.

E.O.I.
E.O.I.

E.O.I.

E.O.I.

U
N

K
.

U
N

K
.E.O.I.

E.O.I.

E.O.I.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

E.O.I.

E.O.I.

U
N

K

E.O.I.UNK

UNK
UNK

UNK
E.O.I.

U
N

K

U
N

K

E.O.I.

UNK

E.O.I.

E.O.I.

U
N

K

E.O.I.UNK
UNK

C
O

A
L
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

S
T

E
A

M
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

C
O

A
L
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

C
O

A
L
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

S
T

E
A

M
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

S
T

E
A

M
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

U
N

K

E.O.I.

A
S

H
 
T

U
N

N
E

L

E
L
E

C
.
 
T

U
N

N
E
L
 
(D

A
T

U
R
)

E
L
E

C
.
 
T

U
N

N
E
L
 
(D

A
T

U
R
)

E
L
E

C
.
 
T

U
N

N
E
L
 
(D

A
T

U
R
)

E.O.I.

U
N

K

REACTOR

D
IS

C
H

A
R

G
E
 
T

U
N

N
E

L

(D
A

T
U

R
)(A

A
T

U
R
)

D
I
S

C
H

A
R

G
E
 
T

U
N

N
E

L
(D

A
T

U
R
)(A

A
T

U
R
)

D
I
S

C
H

A
R

G
E
 
T

U
N

N
E

L
(D

A
T

U
R
)(A

A
T

U
R
)

UNK. H.H.

UNK UNKUNKE.O.I. E.O.I.

E.O.I.

E.O.I.

UNKUNK

UNK

E.O.I.
E.O.I.

UNK UNKUNK

E.O.I.
E.O.I.

E.O.I.
UNK

UNK

UNK

A
S

H
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

A
S

H
 
T

U
N

N
E

L
 
(D

A
T

U
R
)

9
.0
' W

A
T
E
R
 IN

T
A

K
E

T
U

N
N
E
L
 (D

A
T

U
R
)

9
.0
' W

A
T
E
R
 IN

T
A

K
E

T
U

N
N
E
L
 (D

A
T

U
R
)

9
.0
' W

A
T
E
R
 IN

T
A

K
E

T
U

N
N
E
L
 (D

A
T

U
R
)

10
' 

W
A

T
E

R
 

D
I
S

C
H

A
R

G
E
 
(D

A
T

U
R
)

10
' 

W
A

T
E

R
 

D
I
S

C
H

A
R

G
E
 
(D

A
T

U
R
)

10
' 

W
A

T
E

R
 

D
I
S

C
H

A
R

G
E
 
(D

A
T

U
R
)

7
' 

W
A

T
E

R
 
I
N

T
A

K
E
 
(D

A
T

U
R
)

7
' 

W
A

T
E

R
 
I
N

T
A

K
E
 
(D

A
T

U
R
)

7
' 

W
A

T
E

R
 
I
N

T
A

K
E
 
(D

A
T

U
R
)

UNK.

UNK.
E.O.I.

E.O.I.

U
N

K
.

E.O.I.

E.O.I.

E.O.I.

E.O.I.UNK.

UNK.

UNK.

UNK.

UNK.

UNK.

U
N

K
.

U
N

K
.

E.O.I.

U
N

K
.

E.O.I.

E.O.I.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

U
N

K
.

E.O.I.

E.O.I.

U
N

K
.

U
N

K
.

U
N

K
.

UNK.

UNK.

UNK.

E.O.I.

E.O.I.

2582

2582 2826

30
0
5

3113

N

HORIZONTAL

SCALE IN FEET

75 300

0 150

I-90 WB HSR LEFT SIDE

M
A
T
C
H
 L
IN

E

EXISTING TRUSS

PROPOSED TRUSS

PROPOSED TRUSS OR CANTILEVER

LEGEND

A - 4



 

Appendix B
Conceptual Typical Sections
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SHOULDER WIDTH TABLE

0.04̀
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AUXILIARY LANE

SB LANE/

* 10' FROM SOUTHERN LIMTS TO SUPERIOR AVE

HSR LEFT (INSIDE)

EX. | IR-90

EX. | IR-90

0.04̀

UNDER BRIDGES

A

3.0' 11.0' 11.0' 11.0' 12.0' 10.0'#

10.0'#

  WITHIN EXISTING BRIDGE LIMITS.

  OUTSIDE EXISTING BRIDGE LIMITS. SEE TABLE "A" FOR 

# 10' FOR MAINLINE LANES OR 8' ADJACENT TO RAMP WHEN

Bridge
Existing No. Lanes Existing Lateral Clearance

Shoulder

Prop. Outside

Mainline Ramp/Auxiliary Plans Survey

SR-2 2 0 39.25 N/A 2.25

S Marginal Rd 2 2 63.25 N/A 4.25

Railroad 2 2 63.04 N/A 4.04

Lakeside Ave E 3 1 63.25 N/A 4.25

Railroad 3 1 62.5 N/A 3.50

Hamilton Ave 3 1 63.25 N/A 4.25

St Clair Ave NE 3 1 63.25 N/A 4.25

Superior Ave/US-6 3 0 53.25 56.20 8.20

Payne Ave 3 1 63.25 62.97 3.97

Chester Ave/US-322 3 1 63.25 64.00 5.00

Euclid Ave/US-20 3 1 63.25 61.83 2.83

Prospect Ave E 3 1 63.25 N/A 4.25

Carnegie Ave 4 0 60.79 N/A 1.79

Note: All bridges are over the mainline

Note: Carnegie Ave latereal clearance is based on current CCG3 bridge plans
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Appendix C
ECAT Safety Analysis
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Appendix D
Traffic Volumes
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Appendix E
Capacity Analysis
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Appendix F
I-90 WB Mainline and

Ramp Geometry Summary



Existing Proposed Existing Proposed Existing Proposed Existing Proposed

Prospect 

Entrance
Merge 75 64 12 24 125-220 feet 140 feet 195 170

Prospect Exit Drop* 90 63 24 24 302-170 feet 180 feet 200 165

Chester 

Entrance
Add* 90 110 18 24 190-350 feet 200 ft + spiral 270 220

Chester Exit Drop* 150 150 25 24 1012-250 feet 1145-250 feet N/A N/A

Superior 

Entrance
Add* 140 147 17 23 6 deg 5 deg N/A N/A

Superior Exit Drop 127 137 27 24 14 deg 6 deg 370 300

Lakeside 

Entrance 
Merge (Stop) 63 58 15 24 240 feet 240 feet 280 260

SR-2 Entrance Dual Add 110 68 25 24 150 feet 150 feet 170 150

SR-2 Entrance 

(re-aligned) 
Dual Add 110 82 25 24 150 feet 230 feet 170 175

* Part of auxiliary lane

** Based on structures and barrier. Assumes guardrail and vegeatation do not impede driver's line of sight.

Horizontal SSD (feet) **Gore Length (feet) First CurveRamp

Name
Condition

Back of Gore Width (feet)

F - 1



Existing Proposed Existing Proposed Existing Proposed

460 7 160 ft* (25 MPH)

471 18 261 ft** ( 32 MPH)

Superior Curve 3724-feet (1.75 degrees) 3213 3209 15 10 621 ft (63 MPH) 506 ft
#
 (55 MPH)

Carnegie Curve 1648-feet (3.48 degrees) 1615 1603 33 21.5 654 ft (65 MPH) 525 ft
##

 (57 MPH)

* Proposed is for inside SmartLane

** Proposed is for inside general-purpose lane
#
 Proposed is outside general-purpose lane between Lakeside and St. Clair

##
 Proposed is outside general-purpose lane between Chester and Carnegie

SR 2 Curve 478-feet (11.98 degrees) 195 ft (29 MPH)10472

Mainline Curve

Radius (feet)

Lane CL (ft) Barrier Offset From CL (ft) Horizontal SSDMainline Curve 

Name

F - 2
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Appendix G
Anticipated Proposed

Overhead SmartLane Sign Locations
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Appendix H
Conceptual Construction Cost Estimates
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Appendix I
Evaluation Matrix



Op on 1
West of SR 2 Start

Op on 2
East of SR 2 Start

Evalua on 
Criteria

Adherence to
Geometric Standards

Traffic
Opera ons

Safety
Performance 

Construc on Cost
(2025 $$)

1. Good

2. Fair

3. Sa sfactory

4. Unsa sfactory

5. Poor

Alterna ves Evalua on - I-90 WB HSR Corridor Study

Alternative 1 Alternative 2

$9.92M $13.79M

I - 1



 

Appendix J
ODOT Coordination Meeting Notes
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Notes

Existing Proposed Existing Proposed Existing Proposed Existing Proposed

Prospect Entrance Merge 75 64 12 24 125-220 feet 140 feet 195 170

Prospect Exit Drop* 90 63 24 24 302-170 feet 180 feet 200 165

Chester Entrance Add* 90 110 18 24 190-350 feet 200 ft + spiral 270 220 Lane width narrowing at entrance

Chester Exit Drop* 150 150 25 24 1012-250 feet 1145-250 feet N/A N/A Need to check HSSD for grading

Superior Entrance Add* 140 147 17 23 6 deg 5 deg N/A N/A

Superior Exit Drop 127 137 27 24 14 deg 6 deg 370 300

Lakeside/26th Entrance Merge (Stop) 63 58 15 24 240 feet 240 feet 280 260 Possible to remove this ramp?

SR-2 Entrance Dual Add 110 68 25 24 150 feet 150 feet 170 150

SR-2 Entrance Alt Dual Add 110 82 25 24 150 feet 230 feet 170 175

* Part of auxiliary lane

** Based on structures and barrier. Assumes guardrail and vegeatation do not impede driver's line of sight.

Existing Proposed Existing Proposed Existing Proposed

478-feet (11.98 degrees) 472 460 10 7 195 ft (29 MPH) 160 ft (25 MPH) Proposed is for inside HSR lane

3724-feet (1.75 degrees) 3213 3209 15 10 621 ft (63 MPH) 506 ft (55 MPH) Outside lane

I-90 WB HSR Lane (PID 77510/106236)

Inside HSR Lane - Ramp Geometry Summary

05/05/2021
Horizontal SSD (feet) **

Mainline Curve

Radius (feet)

Lane CL (ft) Barrier Offset From CL (ft) Horizontal SSD

Gore Length (feet) First Curve
Ramp Name Condition

Back of Gore Width (feet)
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Notes

Existing Proposed Existing Proposed Existing Proposed Existing Proposed

Prospect Entrance Merge 75 64 12 24 125-220 feet 140 feet 195 170

Prospect Exit Drop* 90 63 24 24 302-170 feet 180 feet 200 165

Chester Entrance Add* 90 110 18 24 190-350 feet 200 ft + spiral 270 220 Lane width narrowing at entrance

Chester Exit Drop* 150 150 25 24 1012-250 feet 1145-250 feet N/A N/A Need to check HSSD for grading

Superior Entrance Add* 140 147 17 23 6 deg 5 deg N/A N/A

Superior Exit Drop 127 137 27 24 14 deg 6 deg 370 300

Lakeside/26th Entrance Merge (Stop) 63 58 15 24 240 feet 240 feet 280 260 Possible to remove this ramp?

SR-2 Entrance Dual Add 110 68 25 24 150 feet 150 feet 170 150

SR-2 Entrance Alt Dual Add 110 82 25 24 150 feet 230 feet 170 175

* Part of auxiliary lane

** Based on structures and barrier. Assumes guardrail and vegeatation do not impede driver's line of sight.

Existing Proposed Existing Proposed Existing Proposed

460 7 160 ft (25 MPH) Proposed is for inside HSR lane

471 18 261 ft ( 32 MPH) Proposed is for inside general-purpose lane

3724-feet (1.75 degrees) 3213 3209 15 10 621 ft (63 MPH) 506 ft (55 MPH) Outside lane between Lakeside and St Claire

1648-feet (3.48 degrees) 1615 1603 33 21.5 654 ft (65 MPH) 525 ft (57 MPH) Outside through lane between Chester and Carneige

478-feet (11.98 degrees) 195 ft (29 MPH)10472

I-90 WB HSR Lane (PID 77510/106236)

Inside HSR Lane - Ramp Geometry Summary

05/12/2021
Horizontal SSD (feet) **

Mainline Curve

Radius (feet)

Lane CL (ft) Barrier Offset From CL (ft) Horizontal SSD

Gore Length (feet) First Curve
Ramp Name Condition

Back of Gore Width (feet)

J - 14

Existing Posted Speed = 50 MPH
(35 MPH Advisory at SR-2 Curve)

Assumed Posted Speed with HSR =
40-45 MPH
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Appendix K
Summary of Comments and
Dispositions during Study
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Drawing Submittal - 08-09-2021

1 General
Notes about design speed – should use posted speed limit, 

not assume HSR will be used only in times of congestion. 
ODOT Toth Agree. The Design Speed assumed for this study (55 mph) is 5 mph above the posted speed limit (50 mph). Toombs Closed

e

m

pt

y

Closed Toth 12/02/21

2 6 of 6
I like starting the HSR at E. 55th area. The curve is a pinch 

point with only two lanes going through to the south.
ODOT Toth

Agree,  that the two-lane curve is a bottleneck. An additional lane south of the curve provides little benefit 

without a third lane through the curve.
Kill Closed

e

m

pt

y

Closed Toth 12/02/21

3 4 of 6 I like the new curve from EB SR-2 ODOT Toth Better entry angle into I-90 WB Toombs Closed Closed Toth 12/02/21

4 4 of 6

Should we close Lakeside? If the future is to close it, why 

not begin now? This entrance contributes to an already 

tight weaving and entrance/exit area.

DRL: ODOT did close the St Clair 

entrance ramp to I90EB as a 

separate action.  Could be 

considered now-would have to 

understand how current volumes 

would access I90WB to 

understand any impacts

ODOT Toth

Closing as part of an HSR implementation would be a good idea. Suggest including additional analysis to 

support this decision in the next phase of the HSR project should it move forward past the Feasibility 

Study.

Kill Open Open Toth 12/02/21 Still open for discussion as we progress

5 General Pages 3-4 are out of order. ODOT Toth This has been corrected as part of the Final Deliverable Toombs Closed Closed Toth 12/02/21

6 2 of 6

While the curve radius at Chester exit is being improved, it 

does cut back into the landscape. Will a retaining wall be 

needed? Can the original curve be kept? 

DRL: what would the geometric 

deficiencies be if we tried to 

leave existing curve?

ODOT Toth

A retaining wall approx. 100-feet long and only about 1-2 feet high was assume here. We could likely get 

away with some sort of barrier wall that does not need to be designed as a retaining wall. The trade off 

would be tighter diverging curvature than proposed which is already deficient accordin to the L&D. This 

would also make tying back into the existing ramp profile challenging due to the back of gore being 

pushed to the south. The existing ramp Grade is already 5% and pushing the gore further north would 

require a shorter sag and steep grade to tie in. It is not imposible but the only trade off to proposing the 

ramp as shown is a short retinaing/barrier wall for improved geometry. This is a similar condition at the E 

26th/Superior exit.

Soroka Closed Closed Toth 12/02/21

7 General

I tried looking back at my records but I don’t have any 

proposed typical section information to know the 

proposed inside shoulder width, lane widths or outside 

shoulder widths.  I think this information might have been 

shown as an exhibit at a previous check-in meeting we had 

with B&N, but I don’t know if any hard copies were passed 

along to us.  It would be good to know what these widths 

are proposed to be in the HSR scenario.  Several comments 

below are in regards to the proposed shoulder widths.

ODOT Cronebach

The typical section in the report has been update to show this information. The intent is to hold the inside 

shoulder and lane widths constant so that traffic does not have to shift multple times throughout the 

corridor. Outside of existing bridges, the shoulder is widened to the standard width and under existing 

bridge the proposed shoulder width is the remaining existing lateral clearance available after the inside 

shoulder and lanes. Detailed survey was only available for some of the bridges, so existing plans were used 

to determine approximate lateral clearances. Additional field survey would need to be collected to 

confirm these outside shoulder widths.

Soroka Closed

8 General

The HSSD on WB IR-90 around the curve at the SR-2 

overpass is being reduced from 29 mph to 25 mph during 

the times HSR is in use which is not good.  However, we are 

improving the HSSD during the times HSR will not be in 

use.  During the times the HSR is in use will it be monitored 

by the Traffic Management Center (TMC) similar to the IR-

670 HSR section in Columbus so that in the event of a 

breakdown or crash the HSR lane can be closed.  

DRL: we will have to coordinate 

with the TMC to see what 

capabilities they have.  Good 

point to highlight in the write-up.

ODOT Cronebach This has been noted in the Final Report. Toombs Closed

9 1 of 6

At the Prospect Avenue interchange the acceleration 

length to WB IR-90 is deficient in the existing condition for 

a merge condition.  It appears the proposed HSR with 

perpetuate this condition.  Does the crash history at the 

entrance show the deficient acceleration length to be a 

contributing factor?  If the crash history due to the 

acceleration length is not a factor are there any concerns 

the entrance ramp is avoided due to the accel. deficiency 

in combination with the existing traffic volumes on the 

mainline and usage of the entrance will increase with the 

added capacity on the mainline?

DRL: The approach would be to 

implement this HSR after PID 

82382 (CCG3A) is built.  We 

should ask B&N what the 

proposed geometry is of this 

merge condition, in this interim 

condition of I90WB.

ODOT Cronebach

The proposed geometry for the entrance ramp is shown in Appendix F of the report. For this ramp 

specifically, the gore length will decrease from 75 feet to 64 feet and the last curve's radius will be reduced 

from 220 feet in the existing to 140 feet in the proposed. The acceleration length is being dictated by the 

Carnegie Avenue bridge. This bridge is being replaced as part of CCG3, but the available width for the I-90 

WB span isn't changing significantly. The original geometry as part of this study was to avoid widening on 

the west side between Prospect and Carnegie. During detailed design, this acceleration length should be 

reviewed as it is possible to maximize the acceleration length by widening between Prospect and Carnegie 

and end the merge taper into I-90 WB from this new ramp at the north edge of the new Carnegie Avenue 

bridge - this is added as a "Next Steps" in the narrative. This would yield nearly the same acceleration 

length as the existing condition because in the existing condition, the merge taper ends just north of the 

existing Carnegie Avenue bridge.

Toombs Open

10 1 of 6

The exit ramp to Prospect Avenue appears to narrow as it 

goes under the Euclid Avenue overpass.  What is the 

proposed ramp and shoulder widths at this location?

ODOT Cronebach

Under the Euclid Ave bridge, the lane width is 11-feet to match the proposed mainline typical section, 

then widens to 16-feet through the gore. After the gore it transitions to a 24-foot 2lane ramp. The 

proposed shoulder width under the bridge is approximately 4.25-feet and then widens to 8-feet after the 

bridge.

Soroka Closed

11 2 of 6

The entrance ramp from Chester Avenue appears to 

narrow as it goes under the Chester Avenue overpass.  

What is the proposed ramp and shoulder widths at this 

location?

ODOT Cronebach

This entrance transitios the ramp width from 19-feet to 11-feet as it enters the mainline to match the 11-

foot lane width in the proposed mainline typical section. The proposed shoulder narrows to 

approximately 5-feet wide under the bridge and then widens to 10-feet after the bridge.

Soroka Closed

12 2 of 6

The exit ramp to E. 24th Street appears to narrow as it goes 

under the Payne Avenue overpass.  What is the proposed 

ramp and shoulder widths at this location?

ODOT Cronebach

The auxiliary lane width between Superior Ave and Chester/E. 24th is 11-feet wide to match the mainline 

proposed typical section. The proposed outside shoulder width narrows to approximately 3.97-feet under 

the Payne Ave overpass and widens to 8 to 10-feet outside the bridge limits.

Soroka Closed

13 2 of 6

The outside shoulder narrows as it goes under the US-6 

(Superior Avenue), Hamilton Avenue, RR structure & 

Lakeside Avenue overpasses.  What are the proposed 

shoulder widths at these locations?

ODOT Cronebach

Typical section has been updated with a table showing these widths based on the best available 

information at this time (survey or record plans). Some will need to be confirmed with detailed field 

survey.

Soroka Closed

14 4 of 6

I noticed a catch basin in the median south of the SR-2 

overpass structure.  Will the narrowed median shoulder 

width create issues by having traffic track over the existing 

catch basin grate(s) or will the catch basin(s) be replaced 

with something without a grate.

ODOT Cronebach
The cost estimate assumed the median barriers would be added throughout the corridor to reduce spread 

and remove any grated that might be within the potential wheel paths.
Soroka Closed

15 3 of 6

The exit ramp to E. 26th Street narrows as it goes under 

the St. Clair Avenue overpass.  What is the proposed ramp 

and shoulder widths at this location?

ODOT Cronebach

Under the St. Claire Ave bridge, the lane width is 11-feet to match the proposed mainline typical section, 

then widens to 16-feet through the gore. After the gore it transitions to a 24-foot 2lane ramp. The 

proposed shoulder width under the bridge is approximately 4.25-feet and then widens to 8-feet after the 

bridge.

Soroka Closed

16 4 of 6

The lanes are being shifted to the west on WB IR-90 

around the curve at the SR-2 overpass.  With the 

superelevation rotated up the vertical clearance will be 

reduced.  Will we be able to provide a 16.0’ vertical 

clearance.  If 16.0’ is not achievable is there an alternate 

route and can we attain 14.5’?

DRL: can we note vertical 

clearance here?
ODOT Cronebach

A separate vertical clearance narrative has been developed summarizing the existing and proposed 

information regarding vertical clearance at this location and throughout the corridor. Refer to that 

document for details.

Soroka Closed

17 4 of 6

The SR-2 to WB IR-90 entrance ramp is being realigned and 

swinging close to SR-2.  Will a retaining wall be needed?  I 

did see a quantity for retaining walls, but didn’t see where 

in the exhibits they are proposed for usage.

DRL: Can rough estimates be split 

out for the retaining wall 

locations?

ODOT Cronebach

It is assumed that a retaining wall will be required at this location. Retaining walls may be needed 

throughout the rest of the corridor, but a more detailed grading analysis will need to be done to confirm 

the location and limits. The quantity provided is an estimate based on the preliminary grading model that 

was done for the purpose of this study.

Soroka Open

REVIEWER RESPONDER REVIEWER

Cleveland Innerbelt; I90WB Hard Shoulder Running Concept PID 106263
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REVIEWER RESPONDER REVIEWER

Cleveland Innerbelt; I90WB Hard Shoulder Running Concept PID 106263

Report Submittal on 11-29-2021

18
5 of 26 and               

25 of 26

In the first paragraph where it mentions "any of the 

improvements proposed will likely be removed" should be 

removed or worded diferently. If I'm beginning to read the 

report and this is one of the first things I read, why would I 

bother with the rest of the report? Maybe sonething like " 

while these improvements may appear to be short term, 

there is not a commitment to the long term improvements 

at this time." Something more along those lines. This 

statement is made again in the report. 

ODOT Toth The first paragraph has been revised to soften the "throw away" feel of these improvements Toombs Closed

19 9 of 26

The report makes mention of "At the diverge to I-77 SB, 

the four lanes along I-90WB will split to one lane exiting to 

I-77 and three lanes continuing along I-90 WB." Please 

review. CCG3a is designing for lane three to become a 

decision lane for I-90 and I-77 while lane four will drop to I-

77. 

ODOT Toth This text has been revised Toombs Closed

20 General

No mention of the DMS trusses and Cantelever signs being 

used during MOT for the innerbelt work. While these costs 

may be substantial now they will be offset during the 

remaining CCG work as portable CMS may not have to be 

used as often to relay information to the drivers

ODOT Toth
Good point. This has been added to Page 20 of the report when speaking about the sign placement, and 

also added to the Executive Summary and Conclusion sections.
Toombs Closed

21 General

would like to further discuss and verify whether the HSR 

can be implimented during the CCG3a construction. With 

the timeline for CCG3a not being completed for 6-8 years 

from now, seems like this should be fully vetted and not 

assumed it cannot work. 

ODOT Toth

A section was added to the report in the Conclusion prior to Next Steps that discusses this. In general, it 

seems very valuable to implement the SmartLane as sson as possible, then either adjust the CCG3A MOT 

or close the SmartLane periodically during construction. At first glance, it appears that the SmartLane 

could be open during Phases 1-4, and likely would be closed during Phases 5-6, then re-opened during 

Phases 7-10. This would need to be confirmed by the CCG3 MOT team. Narrative about this and the 

additiona next steps were added to the report

Toombs Closed

22 General

Operationally, ORE agrees that Alternative 2 will have the 

most beneficial impact to the corridor capacity. ODOT Bapu-Tamaskar Agreed Toombs Closed

23 Page 13

Traffic Operations – The first paragraph indicates the 

proposed HSR is considered an interim condition until I-90 

ultimate improvements are funded.  Was the reason why 

the study only analyzed the 2021 condition?  If the interim 

HSR build will be in place for an extended period of time,  

it is assumed that the growth rate in this area is relatively 

low (and is another reason for forgoing a 20yr analysis). 

Please confirm.

ODOT Bapu-Tamaskar

The ultimate capacity solution for this segment is the Innerbelt Trench and Innerbelt Curve projects at 

some point in the future. The HSR in the corridor is only intended to be a bridge to the ultimate 

configuration. The existing volumes were used to see if the HSR was functioning better than existing, 

which would help operations in the short term.

Kill

24 Page 13

Safety Performance -  This section mentions a potential 

increase in fatalities when the HSR is in operation (due to 

reduced barrier offsets).  In B&N’s experience, was this an 

issue in other HSR projects or is the problem more 

pronounced in this particular corridor given the urban 

constraints of the project?

ODOT Bapu-Tamaskar

Without any improvements, yes, this is a typical issue with the HSR lane. The reduced distance to the 

barrier adversely affects safety. However, when we include improvements like variable speed limits, 

crashes are reduced. The I-670 SmartLane in Columbus is operating well and has a similar offset to the 

barrier. The text was revised to clearly indicate that this increase in crashes was without any additional 

improvements.

Schenk

25 General

ORE agrees with continuing to evaluate the potential 

closure of the Lakeside On Ramp to WB I-90, assuming it is 

possible to do so without overburdening the surrounding 

intersections and ramps.

ODOT Bapu-Tamaskar

This would need to be an ongoing effort beyond this study likely led by ODOT District 12 engaging the City 

of Cleveland. Traffic analysis may need to be reviewed. The Lakesside ramps were proposed to be closed 

as part of CCG4, but that was for the full build condition and not the existing condition.

Toombs Open

26 Safety Performance

Regarding "Safety Performance":   In Chapter 4: Key Issues 

– Safety Performance the report states “When the 

SmartLane was closed, there was a slight increase in fatal 

and serious injury crashes and a reduction in crashes of 

minor and possibly injury crashes as well as property 

damage only crashes over the No Build condition”.  My big 

concern is the CMF used to reduce the crashes by 29% 

would only be valid for three hours on the weekdays.  Is 

the 29% reduction painting a rosier safety performance 

than what might be expected if the Smartlane is installed.  

Is the 29% reduction during the three hours the Smartlane 

is in operation enough to drop the crash numbers for the 

fatals and serious injury crashes like shown in Table 6 in 

Chapter 5?

ODOT Cronebach

The CMF used for this analysis (CMF 8730 - http://www.cmfclearinghouse.org/detail.cfm?facid=8730) is 

irrespective of the SmartLane being open or closed. The study was based on simply installing VSL and 

dynamic lane messaging on any freeway, not one specific to having a hard shoulder running application. 

We believe that this improvement would be beneficial for all times of the day, even when the SmartLane 

is not open to traffic. The reduction in speed limit due to an incident or inclement weather or the dynamic 

lane information can be used to prevent secondary crashes or warn motorists of upcoming queues and 

delays which should help prevent crashes during all times of the day. At this time, there is research 

underway to better define the safety effects of the hard shoulder running applications. However, until 

that research is completed and published, we are reliant on other, perhaps less applicable or relevant 

information, to quantify the safety benefit. Based on other applications across the country, including the 

application on I-670 in Columbus, we know that installing the SmartLane has not led to an increase in fatal 

and serious injury crashes as the HSM analysis suggests. While the 29% reduction may be generous, we 

believe that the number of crashes, specifically those that are severe, are not likely to increase as a result 

of the hard should running application.

Schenk

27
Geometric 

Standards

Since the vertical clearance on WB IR-90 under the SR-2 

overpass achieves at least a 14.5’ (14.82’) and the RR 

bridge downstream only has a 14.70’ clearance I see no 

show stoppers from a geometrics perspective.
ODOT Cronebach Agreed. Toombs Closed

28 General

Overall, I agree that Alt. #2 should be used if a Smartlane is 

implemented. ODOT Cronebach Agreed Toombs Closed

29 15 of 26

Lane Widths - should we consider wider lanes and 

narrower shoulders to provide better truck tracking for the 

I90WB curve at SR2?
ODOT Lastovka

This is something that can be evaluated during the next steps of implementation. There is a lateral width 

constraint so during the next steps, it could be evaluated the tradeoffs of lane vs shoulder width using the 

HSM. A note was added in the "Adherence to Geometric Standards" section and to the next steps 

regarding this.

Toombs Open
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30 16 of 26

HSSD: Do we need to consider a higher level of camera 

coverage for the SR 2 Curve area due to the lower HSSD 

during smart lane operation?  Need coordination with the 

TMC to ensure that expectations are realistic that their 

operators can adequately manage this type of situation.

ODOT Lastovka A note was added in the report and next steps suggestiong this coordination Toombs Closed

31 25 of 26

Survey - next steps recommends detailed survey or mobile 

scan for lateral and vertical clearance confirmation.  

Considering recommendation to widen shoulders and 

realign some ramps, interested in recommendations for 

overall survey effort.  Would aerial survey/mapping be 

beneificial, or would targeted ground survey/mobile 

scanning suffice?

ODOT Lastovka

From a cost standpoint, I feel like mobile mapping would suffice here. With some of the constraints being 

in areas of obstructed views from the air (under bridges, against retaining walls, heavy vegetation) I 

believe you would have to get ground shots anyway, so recommend the mobile mapping. Doing this will 

also get the left side median barrier in the same point cloud that will be needed to confirm barrier height 

and pavement cross slopes as the proposed cross slope is adjusted to accommodate the SmartLane lane.

Toombs Closed

32 25 of 26

Next Steps - would like a little more discussion on 

coordination between Smart Lane implementation and 

the pending CCG3A project.  Can Smart Lane be built and 

installed in parallel with CCG3A MOT, or should it open 

once CCG3A is complete?

ODOT Lastovka

A section was added to the report in the Conclusion prior to Next Steps that discusses this. In general, it 

seems very valuable to implement the SmartLane as sson as possible, then either adjust the CCG3A MOT 

or close the SmartLane periodically during construction. At first glance, it appears that the SmartLane 

could be open during Phases 1-4, and likely would be closed during Phases 5-6, then re-opened during 

Phases 7-10. This would need to be confirmed by the CCG3 MOT team. Narrative about this and the 

additiona next steps were added to the report

Toombs Open
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