
















STRUCTURE: Bulkhead  
 

 

INSPECTION TYPE: Baseline Routine Special Design 
LOCATION:  Trail Creek, northeast side of property 

WATER SURFACE ELEVATION:  580.7 feet IGLD 1985 

CONFIGURATION: 
PILE SECTION: PDA32, PDA27 
LENGTH: 1350 feet        
STATIONING: North to South 
TOP OF BULKHEAD ELEV.: 586 feet IGLD 1985 
PILE TIP ELEV.:  Unknown 
CAP: Steel Channel/None          DECK: Gravel 0 to 6+10/Grass 6+10 to 13+50 
BACKFILL: Unknown 
MOORING FITTINGS:  None 

GENERAL CONDITIONS:  
Good  Satisfactory  Fair  Poor  Serious  Critical CORROSION: Severe Major Moderate Minor N/A 

SPLIT INTERLOCKS: Yes/ No IMPACT DAMAGE: Yes/ No LOSS OF BACKFILL: Yes/ No 
HOLES: Yes/ No BROKEN MOORINGS: Yes/ No LADDER DAMAGE: Yes/ No 
PREVIOUS REPAIRS: None  

OBSERVATIONS: SHEET PILE WEB THICKNESS READINGS: 
Configuration: 

1. The bulkhead cap consists of a steel channel from Sta. 0+00 to 9+75. No 
cap was observed from Sta. 9+75 to the end at Sta. 13+50. 

2. Intake in the bulkhead from Sta. 8+82 to 9+10. 
3. Intake/outfall in the bulkhead from Sta. 9+90 to 10+05. 
4. Evidence of tiebacks was observed at 577.5 feet IGLD 1985 from Sta. 

0+00 to 10+05. 
5. Wales consisting of two angles at 580.5 feet IGLD 1985 from sta. 10+05 

to 13+50. 

Conditions: 
1. The channel bottom around the bulkhead consists of sand and silt. 
2. A moderate layer of aquatic growth consisting of zebra/quagga mussels 

typically measuring up to 1 inch thick was noted on submerged 
surfaces. 

3. The sheet pile surfaces above water exhibit minor corrosion with pitting 
less than 1/16-inch deep. 

4. The exposed steel surfaces below water typically exhibit minor to 
moderate corrosion over 100 percent of the surface area consisting of 
scaling up to 1/4-inch thick and pitting up to 1/16-inch deep. 
 

NOMINAL: 2 Sections (IN/% Nominal) 

Flange 
(PDA32)      

Sta. 0+00 to 
7+60  

 

Surface 0.470/97.2% 

Mid-Depth 0.433/89.5% 

Bottom 0.447/92.4% 

Web (PDA32) 
Sta. 0+00 to 

7+60  
 

Surface 0.355/94.6% 

Mid-Depth 0.328/87.5% 

Bottom 0.330/88.2% 

Flange/Web 
(PDA27)      

Sta. 7+60 to 
13+50 

Surface 0.336/89.5% 

Mid-Depth 0.314/83.9% 

Bottom 0.317/84.4% 

 



STRUCTURE: Bulkhead 

ADDITIONAL OBSERVATIONS: 
5. The steel sheet piles exhibit isolated areas of microbially induced 

corrosion (MIC). 
6. The steel sheet piles exhibit minor impact damage of up to 2 inches of 

deflection throughout the bulkhead. 
7. Evidence of water seepage through the sheet piles at interlocks was 

observed throughout. 
8. Weep holes in the sheeting from Sta. 1+00 to Sta. 3+00 at 583.5 feet 

IGLD 1985 exhibit heavy corrosion with water seepage.  
9. Roots growing through weep holes in the sheeting between Sta. 2+70 

to Sta. 3+00. 
10. Bulkhead leaning outward, up to 6 inches out of plumb, at Sta. 3+95 

with a separation in the cap.  
11. Area of impact damage 1.5 feet below the top of the cap at Sta. 4+90 

measuring 1 foot by 1 foot with 4 inches of penetration.  
12. Area of impact damage and a tear in the sheeting 3 feet below the top 

of the cap at Sta. 5+00 measuring 1 foot by 4 inches with 4 inches of 
penetration.  

13. Bulkhead cap deflected upwards up to 5 inches between Sta. 5+20 to 
Sta. 6+00. 

14. Area of impact damage 1.5 feet below the top of the cap at Sta. 7+00 
measuring 2.5 feet by 2 feet with 6 inches of penetration.  

15. Area of impact damage 2 feet below the top of the cap at Sta. 7+40 
measuring 1 foot by 1 foot with 6 inches of penetration.  

16. The wale is detached from the sheeting at Sta. 12+00. 
17. Bulkhead leaning outward between Sta. 12+00 to 13+50.  
18. The backfill is typically washed out between Sta. 6+10 to 13+50, 

measuring 6 inches to 1.5 feet below the top of the bulkhead. 
19. The backfill is washed out between Sta. 8+50 to 8+75 measuring up to 

2 feet below the top of the bulkhead. 
20. The backfill is washed out between Sta. 11+50 to 12+50 measuring up 

to 4 feet below the top of the bulkhead. 
 

 
Typical sheeting condition 

 
 

Typical sheeting below water 
 
 

 
Typical sheeting condition below water, 

growth removed 
 



STRUCTURE: Bulkhead 

ADDITIONAL PHOTOS: 

Tieback below water 
 
 

 
Root growing in weep hole at Sta. 2+75 

 
 

 
Area of MIC on sheeting below water 

 
 

 
Corrosion at weep hole at Sta. 1+10 

 
 
 
 
 
 
 
 
 



STRUCTURE: Bulkhead 

ADDITIONAL PHOTOS: 

 
Bulkhead leaning outward and separation in the cap at       

Sta. 3+95 

 
Cap deflected upward at Sta. 6+00 

 
 
 

Area of impact damage at Sta. 4+90 
 
 

 
Area of impact damage at Sta. 7+00 



STRUCTURE: Bulkhead 

ADDITIONAL PHOTOS: 

 
Detached wale at Sta. 12+00 

 
Bulkhead leaning outward between Sta. 12+00 to 13+50 

 
 

Detached wale at Sta. 12+00 
 

 
Washed out backfill at Sta. 12+00 

 



STRUCTURE: Shore Protection  
 

 

INSPECTION TYPE: Baseline Routine Special Design 
LOCATION:  Lake Michigan west side of property 

WATER SURFACE ELEVATION:  580.7 feet IGLD 1985 

CONFIGURATION: 
PILE SECTION: PDA27, PZ27, PZ38 
LENGTH: 2500 feet        
STATIONING: North to South 
TOP OF BULKHEAD ELEV.: Outer Wall 585 feet IGLD 1984 
PILE TIP ELEV.:  Unknown 
CAP: None 
BACKFILL: Sand, Gravel, Concrete Rubble 
MOORING FITTINGS:  None 

GENERAL CONDITIONS:  
Good  Satisfactory  Fair  Poor  Serious  Critical CORROSION: Severe Major Moderate Minor N/A 

SPLIT INTERLOCKS: Yes/ No IMPACT DAMAGE: Yes/ No LOSS OF BACKFILL: Yes/ No 
HOLES: Yes/ No BROKEN MOORINGS: Yes/ No LADDER DAMAGE: Yes/ No 
PREVIOUS REPAIRS: None 

OBSERVATIONS: SHEET PILE WEB THICKNESS READINGS: 
Configuration: 

1. The outer bulkhead consists of PDA27 steel sheet piles from Sta. 0+00 
to 25+00 driven in the 1930-  

2. The exterior, lakeside, of the outer bulkhead consists of large rip rap 5 
to 6 feet in diameter along the entire length. 

3. The interior, shoreside, outer bulkhead has steel wales and tiebacks 
exposed along a majority of the bulkhead, typically at the ground line. 

4. The inner bulkhead consists of PZ27 steel sheet piles from Sta. 0+00 to 
15+00 and PZ38 steel sheet piles from Sta. 15+00 to 25+00 driven in the 

   

Conditions: 
1. The outer bulkhead sheet pile surfaces above water exhibit minor 

corrosion with no measurable pitting.  
2. The outer bulkhead sheet pile surfaces at the waterline typically exhibit 

minor to moderate corrosion over 100 percent of the surface area 
consisting of scaling up to 1/4-inch thick and pitting up to 1/16-inch 
deep. 
 
 
 

NOMINAL: 3 Sections (IN/% Nominal) 

PDA27 Outer 
Bulkhead 

Flange 0.372/99.2% 

Web 0.383/102% 

PZ27 0+00 to 
15+00 Inner 

Bulkhead 

Flange 0.364/97.1% 

Web 0.374/99.7% 

Flange (PZ38) 
15+00 to 

25+00 

Flange 0.535/107% 

Web 0.375/100% 

 

  

  

  



STRUCTURE: Shore Protection 

ADDITIONAL OBSERVATIONS: 
3. The inner bulkhead sheet pile surfaces typically exhibit minor to 

moderate corrosion over 100 percent of the surface area consisting of 
pitting 1/32 to 1/16-inch deep. 

4. The outer bulkhead sheet piles upper 6 inches exhibited impact damage 
of up to 2 inches of deflection due to driving. 

5. The outer bulkhead tiebacks and wales are broken in several areas. This 
is not a structural issue since rip rap has been placed on the exterior of 
the bulkhead. 

6. Several section of the upper 4 feet of sheets on the outer bulkhead have 
been removed in areas throughout the bulkhead to assist with 
drainage. 

7. Evidence of water seepage through the inner bulkhead sheet piles at 
the interlocks was observed throughout. 

8. A low area with no significant ground protection was observed between 
the bulkheads from Sta. 6+50 to 9+25. 

9. A low area with no significant ground protection was observed between 
the bulkheads from Sta. 10+25 to 12+00.  

10. A low area with no significant ground protection was observed between 
the bulkheads from Sta. 16+00 to 21+00.  
 

 
Overview looking north 

 
 

Overview of the inner bulkhead looking 
south 

 
 

 
Typical outer bulkhead sheet pile condition 

above water 
 



STRUCTURE: Shore Protection 

ADDITIONAL PHOTOS: 

Typical impact damage due to driving on the outer bulkhead 
 

 
Removed sheet piles on the outer bulkhead for drainage

 
 

 
Typical condition of tiebacks and wales on the outer 

bulkhead 

 
Typical inner bulkhead sheet pile condition 

 
 
 
 
 
 
 
 
 



STRUCTURE: Shore Protection 

ADDITIONAL PHOTOS: 

 
Typical seepage through the sheet piles on the inner 

bulkhead 

 
Low area between bulkheads from Sta. 10+25 to 12+00 

 
 
 

Low area between bulkheads from Sta. 6+50 to 9+25 
 
 

 
Low area between bulkheads from Sta. 16+00 to 21+00 
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MATCHLINE REFER TO SHEET 1

0
0

2
5

5
0

 F
T

S
C

A
L

E
: 

1
"=

 5
0

'



D
W

G
. N

O
.

P
R

O
JE

C
T

 N
U

M
B

E
R

M
S

I 
0

1
-1

8
-0

7
1

W
A

T
E

R
F

R
O

N
T

 S
T

R
U

C
T

U
R

E
 A

N
D

 S
H

O
R

E
LI

N
E

IN
S

P
E

C
T

IO
N

S
A

M
E

C
 F

O
S

T
E

R
 W

H
E

E
L

E
R

O
N

S
IT

E
:

JU
N

E
 1

4,
 2

01
8

3

MATCHLINE REFER TO SHEET 4

0
0

2
5

5
0

 F
T

S
C

A
L

E
: 

1
"=

 5
0

'
N

O
R

T
H

E
R

N
 I

N
D

IA
N

A
P

O
W

E
R

 M
IC

H
IG

A
N

 C
IT

Y
G

E
N

E
R

A
T

IN
G

 S
T

A
T

IO
N

M
IC

H
IG

A
N

 C
IT

Y
, 

IN
D

IA
N

A
S

H
O

R
E

 P
R

O
T

E
C

T
IO

N
 P

L
A

N



D
W

G
. N

O
.

P
R

O
JE

C
T

 N
U

M
B

E
R

M
S

I 
0

1
-1

8
-0

7
1

W
A

T
E

R
F

R
O

N
T

 S
T

R
U

C
T

U
R

E
 A

N
D

 S
H

O
R

E
LI

N
E

IN
S

P
E

C
T

IO
N

S
A

M
E

C
 F

O
S

T
E

R
 W

H
E

E
L

E
R

O
N

S
IT

E
:

JU
N

E
 1

4,
 2

01
8

MATCHLINE REFER TO SHEET 3
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MATCHLINE REFER TO SHEET 4
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