























APPENDIX A

List of Structures






APPENDIX B
Bridge and Culvert Inventory Maps






APPENDIX C

Complete List of Required Rehabilitation Needs









APPENDIX D

Inventory Replacement Value






APPENDIX E

Structure Remaining Useful Life









APPENDIX F
2018 OSIM Inspection Forms































































































































































































































































































































































































































































































































































































































































































































































































































































































































































OSIM Inspections 2018 North Frontenac Township

SITBPHOTOGRAPHS STRUCTURBJMBERC12

West End

West End

D.M. Wills Associates Ltd. 4



Municipal Structure Inspection Form STRUCTURE ID C15_

Inventory Data

Structure Name River Road Culvert

Main Hwy/Road # On Under [] Crossing Type
Road Name River Road

Structure Location ~ 4.50 km S of Road 509

Latitude 44.995566 Longitude -76.846916
Owner(s) Township of North Frontenac

Heritage Designation Not "Cons"

Road Class:

MTO Region Eastern

MTO District Kingston Posted Speed 80 No of Lanes 2
Old County Frontenac AADT % Trucks

Geographic Twp Palmerston Special Routes: Transit [ Truck [ ] school [] Bicycle []
Structure Type Ellipse Culvert Detour Length Around Bridge (km)

[Total Deck Length 3.76 (M) Fill on Structure 0.6 (m)

Overall Str Width 14 (m) Skew Angle 0 (Degrees)
[Total Deck Area 52.64 (sg. m) Direction of Structure East/West

Roadway Width 7.83 (m) No of Spans 2

Span Lengths 1.63, 1.63 (m)

Historical Data

Year Built: 2015 Last Biennial Inspection: 11/16/2016‘
Current Load Limit: (tonnes) Last BridgeMaster Inspection: ‘
Load Limit By-Law #: Last Evaluation: ‘
By-Law Expiry Date: Last Underwater Inspection: ‘
Min Vertical Clearance: (m) Last Condition Survey: ‘

Rehab History: (Date/description)
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Municipal Structure Inspection Form

STRUCTURE ID C15.

Field Inspection Information

Date of Inspection: 8/4/2018

Inspected By:
Inspector:

Others in Party:
Equipment Used:
Weather:

Temperature; ~ 30°C

D.M. Wills Associates Ltd.
Ghassan Zanzoul, P.Eng.
Michael McDonnell
Camera, Tape and Hammer

Sunny

Additional Investigations Required

Priority Estimated Cost

Detailed Deck Condition Survey: None 0

DART Survey None 0

Detailed Coating Condition Survey: None 0

Underwater Investigation: None 0

Fatigue Investigation: None 0

Seismic Investigation: None 0

Structure Evaluation: None

Load Posting:Estimated Load Total Cost

Next Date Inspection: 8/4/2020

Special Notes:
Suspected Performance Deficiencies
00 None 06 Bearing not uniformly loaded/unstable 12  Slippery surfaces
01 Load carrying capacity 07 Jammed expansion joint 13  Flooding/channel blockage
02 Excessive deformations (deflections rotations) 08 Pedestrian/vehicular hazard 14  Undermining of foundation
03  Continuing settlement 09 Rough riding surface 15 Unstable embankments
04  Continuing movements 10 Surface ponding 16  Other
05 Seized bearings 11 Deck drainage
Maintenance Needs
01 Lift and Swing Bridge Maintenance 07 Repair to Structural Steel 13  Erosion Control at Bridges
02 Bridge Cleaning 08 Repair of Bridge Concrete 14  Concrete Sealing
03 Bridge Handrail Maintenance 09 Repair of Bridge Timber 15 Rout and Seal
04  Painting Steel Bridge Structures 10 Bailey Bridges - Maintenance 16 Bridge deck Drainage
05 Bridge Deck Joint Repair 11  Animal/Pest Control 17  Other
06 Bridge Bearing Maintenance 12  Bridge Surface Repair

X/

WIlLLS
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Municipal Structure Inspection Form

Element Data

Comments

Element Group: Culverts

Element Name: Barrels

Location: North

Material: Corrugated steel

Element Type: Pipe horizontal ellipse

Environment:

Protection System: Hot dip galvanizing

Condition Data: Units Exc Good Fair Poor
| 62.6

Minor deformation under roadway. Surface rust on bottom.

STRUCTURE ID

C15.

Length: 14
Width: 1.63
Height: 1.12
Count: 1
Total Quantity: 62.6
Limited Inspection [ ]

Maint. Needs

None

Perform. Deficiencies

None

Estimated Construction Cost: $0.00

Priority
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
Element Group: Culverts Length: 14
Element Name: Barrels Width: 1.63
Location: South Height: 1.12
Material: Corrugated steel Count: 1
Element Type: Pipe horizontal ellipse Total Quantity: 62.6
Environment: Limited Inspection [ ]
Protection System: Hot dip galvanizing Maint. Needs
Condition Data: Units Exc Good Fair Poor None
‘ ‘ 62.6 Perform. Deficiencies
Comments None
Minor deformation under roadway. Surface rust on bottom. Estimated Construction Cost: $0.00
Priority
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
Element Group: Barriers Length: 3.81
Element Name: Railing Systems Width:
Location: Height:
Material: Steel Count: 14
Element Type: Steel Flex Beam on steel post Total Quantity: 53.34
Environment: Limited Inspection ]
Protection System: Hot dip galvanizing Maint. Needs
Condition Data: Units Exc Good Fair Poor None
‘ ‘ 53.34 Perform. Deficiencies
Comments None
Estimated Construction Cost: $0.00
Priority
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
W Page 3 of 5
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Municipal Structure Inspection Form

STRUCTURE ID

C15.

Element Group: Decks Length: 3.76
Element Name: Wearing surface Width: 7.83
Location: Height:
Material: Other Count: 1
Element Type: Total Quantity: 29.44
Environment: Limited Inspection [
Protection System: None Maint. Needs
Condition Data: Units Exc Good Fair Poor None
‘ ‘ 29.44 Perform. Deficiencies
Comments None
Surface treated. Estimated Construction Cost: $0.00
priorty (YT
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
Element Group: Embankments & Streams Length:
Element Name: Embankments Width:
Location: All Height:
Material: Count: 4
Element Type: Total Quantity: 4
Environment: Limited Inspection [
Protection System: None Maint. Needs
Condition Data: Units Exc Good Fair Poor None
, ‘ ‘ 4 Perform. Deficiencies
Comments None
Estimated Construction Cost: $0.00
Priority (NI
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
Element Group: Embankments & Streams Length:
Element Name: Streams and Waterways Width:
Location: Under Bridge Height:
Material: Count: 1
Element Type: Total Quantity: 1
Environment: Limited Inspection [ ]
Protection System: None Maint. Needs
Condition Data: Units Exc Good Fair Poor Erosion Control at Bridges
, ‘ ‘ 1 Perform. Deficiencies
Comments None
Estimated Construction Cost: $0.00
Priority  None
Recommended Work 6-10 yrs
Review and provide scour protection at culvert outlet as maintenance. ‘1'5 yr
Urgent
Page 4 of 5
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Municipal Structure Inspection Form STRUCTURE ID C15_

Associated Work

Comments Estimated Cost

Approaches ‘ $0.00
Detours ‘ $0.00
Traffic Control ‘ $0.00
Utilities | $0.00
Right of Way \ $0.00
Environmental Study ‘ $0.00
Other \ $0.00
Contingencies ‘ $0.00

Total Estimated Const. Cost $0.00

Justification
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OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C15

Roadway Looking West
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South End (Outlet)
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OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C15

East Barrel (South End)

West Barrel (South End)

D.M. Wills Associates Ltd. 2



OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C15

North End

North End
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Municipal Structure Inspection Form STRUCTURE ID C17_

Inventory Data

Structure Name Black Creek Culvert

Main Hwy/Road # On Under [] Crossing Type
Road Name Road 509

Structure Location ~ 2.40 km N of Ardoch Road

Latitude 44.93755 Longitude -76.696533
Owner(s) Township of North Frontenac

Heritage Designation Not "Cons"

Road Class:

MTO Region Eastern

MTO District Kingston Posted Speed 80 No of Lanes 2
Old County Frontenac AADT % Trucks

Geographic Twp Palmerston Special Routes: Transit [ Truck [ ] school [] Bicycle []
Structure Type Ellipse Culvert Detour Length Around Bridge (km)

[Total Deck Length 9.46 (m) Fill on Structure 0.4 (m)

Overall Str Width 20.2 (m) Skew Angle 0 (Degrees)
[Total Deck Area 191.092 (sg. m) Direction of Structure East/West

Roadway Width 6.7 (m) No of Spans 2

Span Lengths 3.73,3.73 (m)

Historical Data

Year Built: 2015 Last Biennial Inspection: 11/16/2016‘
Current Load Limit: (tonnes) Last BridgeMaster Inspection: ‘
Load Limit By-Law #: Last Evaluation: ‘
By-Law Expiry Date: Last Underwater Inspection: ‘
Min Vertical Clearance: (m) Last Condition Survey: ‘

Rehab History: (Date/description)

Original Structure was double CSP arch culverts 3.6m X 2.3m
Structure replaced in 2015 with twin SPCSPA culverts 3.73m X 2.29m.
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Municipal Structure Inspection Form

STRUCTURE ID C17.

Field Inspection Information

Date of Inspection: 7/18/2018

Inspected By:
Inspector:

Others in Party:
Equipment Used:
Weather:

Temperature; ~ 20°C

D.M. Wills Associates Ltd.
Troy Steele, P.Eng.

Michael McDonnell

Camera, Tape and Hammer
Cloudy

Additional Investigations Required

Priority Estimated Cost

Detailed Deck Condition Survey: None 0

DART Survey None 0

Detailed Coating Condition Survey: None 0

Underwater Investigation: None 0

Fatigue Investigation: None 0

Seismic Investigation: None 0

Structure Evaluation: None

Load Posting:Estimated Load Total Cost

Next Date Inspection: 7/18/2020

Special Notes:
Suspected Performance Deficiencies
00 None 06 Bearing not uniformly loaded/unstable 12  Slippery surfaces
01 Load carrying capacity 07 Jammed expansion joint 13  Flooding/channel blockage
02 Excessive deformations (deflections rotations) 08 Pedestrian/vehicular hazard 14  Undermining of foundation
03  Continuing settlement 09 Rough riding surface 15 Unstable embankments
04  Continuing movements 10 Surface ponding 16  Other
05 Seized bearings 11 Deck drainage
Maintenance Needs
01 Lift and Swing Bridge Maintenance 07 Repair to Structural Steel 13  Erosion Control at Bridges
02 Bridge Cleaning 08 Repair of Bridge Concrete 14  Concrete Sealing
03 Bridge Handrail Maintenance 09 Repair of Bridge Timber 15 Rout and Seal
04  Painting Steel Bridge Structures 10 Bailey Bridges - Maintenance 16 Bridge deck Drainage
05 Bridge Deck Joint Repair 11  Animal/Pest Control 17  Other
06 Bridge Bearing Maintenance 12  Bridge Surface Repair

X/

WIlLLS
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Municipal Structure Inspection Form

Element Data

Element Group:
Element Name:
Location:

Material:

Element Type:
Environment:
Protection System:

Condition Data: Units

Comments

Culverts
Barrels

Corrugated steel
Pipe horizontal ellipse

Hot dip galvanizing
Exc Good Fair Poor
193.88|  193.88

Minor corrosion on and below Springline. Minor damage at West end of North culvert.

STRUCTURE ID

C17.

Length: 20.2
Width: 3.73
Height: 2.29
Count: 2
Total Quantity: 387.76
Limited Inspection [ ]

Maint. Needs

None

Perform. Deficiencies

None

Estimated Construction Cost: $0.00

Priority

Recommended Work 6-10 yrs

1-5yrs

Within 1 yr

Urgent
Element Group: Decks Length: 17
Element Name: Wearing surface Width: 6.7
Location: Height: 0.09
Material: Asphalt Count: 1
Element Type: Total Quantity: 113.9
Environment: Limited Inspection [ ]
Protection System: None Maint. Needs
Condition Data: Units Exc Good Fair Poor None

‘ ‘ 113.9 Perform. Deficiencies
Comments None
Estimated Construction Cost: $0.00

Environment:
Protection System:

Condition Data: Units

Comments

Recommended Work

None
Exc Good Fair Poor

Minor erosion at East shoulder.

Limited Inspection  []

Maint. Needs
None

Priority

Recommended Work 6-10 yrs

1-5yrs

Within 1 yr

Urgent
Element Group: Embankments & Streams Length:
Element Name: Embankments Width:
Location: All Height:
Material: Count: 4
Element Type: Total Quantity: 4

Perform. Deficiencies
None

Estimated Construction Cost:

Priority

$0.00

6-10 yrs
1-5yrs
Within 1 yr
Urgent

X/

WIlLLS
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Municipal Structure Inspection Form STRUCTURE ID C17

Element Group: Embankments & Streams Length:
Element Name: Streams and Waterways Width:
Location: Under Bridge Height:
Material: Count: 1
Element Type: Total Quantity: 1
Environment: Limited Inspection [ ]
Protection System: None Maint. Needs
Condition Data: Units Exc Good Fair Poor None
‘ ‘ 1 ‘ Perform. Deficiencies
Comments None
Estimated Construction Cost: $0.00
Priority
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent

Associated Work

Comments Estimated Cost

Approaches ‘ $0.00
Detours ‘ $0.00
Traffic Control ‘ $0.00
Utilities | $0.00
Right of Way \ $0.00
Environmental Study ‘ $0.00
Other \ $0.00
Contingencies ‘ $0.00

Total Estimated Const. Cost $0.00

Justification

W Page 4 of 4
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OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C17

Roadway Looking South

Roadway Looking North

D.M. Wills Associates Ltd. 1



OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C17

Looking West

D.M. Wills Associates Ltd. 2



OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C17

North Barrel
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 ,

North Barrel

D.M. Wills Associates Ltd. 3



OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C17

/7

W

South Barrel

South Barrel

D.M. Wills Associates Ltd. 4



OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C17
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West Elevation
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Municipal Structure Inspection Form STRUCTURE ID C18_

Inventory Data

Structure Name Robertsville Road Culvert

Main Hwy/Road # On Under [] Crossing Type
Road Name Robertsville Road

Structure Location ~ 0.30 km E of Road 509

Latitude 44.968433 Longitude -76.691516
Owner(s) Township of North Frontenac

Heritage Designation Not "Cons"

Road Class:

MTO Region Eastern

MTO District Kingston Posted Speed 80 No of Lanes 2
Old County Frontenac AADT % Trucks

Geographic Twp Palmerston Special Routes: Transit [ Truck [ ] school [] Bicycle []
Structure Type Round Culvert Detour Length Around Bridge (km)

[Total Deck Length 54 (m) Fill on Structure 0.8 (m)

Overall Str Width 20.2 (m) Skew Angle 0 (Degrees)
[Total Deck Area 109.08 (sq. m) Direction of Structure North/South

Roadway Width 54 (m) No of Spans 2

Span Lengths 27,27 (m)

Historical Data

Year Built: Last Biennial Inspection: 11/16/2016‘
Current Load Limit: (tonnes) Last BridgeMaster Inspection: ‘
Load Limit By-Law #: Last Evaluation: ‘
By-Law Expiry Date: Last Underwater Inspection: ‘
Min Vertical Clearance: (m) Last Condition Survey: ‘

Rehab History: (Date/description)

W Page 1 of 5
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Municipal Structure Inspection Form

STRUCTURE ID C18.

Field Inspection Information

Date of Inspection: 7/18/2018

Inspected By:
Inspector:

Others in Party:
Equipment Used:
Weather:

Temperature; ~ 20°C

D.M. Wills Associates Ltd.
Troy Steele, P.Eng.

Michael McDonnell

Camera, Tape and Hammer
Cloudy

Additional Investigations Required

Priority Estimated Cost

Detailed Deck Condition Survey: None 0

DART Survey None 0

Detailed Coating Condition Survey: None 0

Underwater Investigation: None 0

Fatigue Investigation: None 0

Seismic Investigation: None 0

Structure Evaluation: None

Load Posting:Estimated Load Total Cost

Next Date Inspection: 7/18/2020

Special Notes:
Suspected Performance Deficiencies
00 None 06 Bearing not uniformly loaded/unstable 12  Slippery surfaces
01 Load carrying capacity 07 Jammed expansion joint 13  Flooding/channel blockage
02 Excessive deformations (deflections rotations) 08 Pedestrian/vehicular hazard 14  Undermining of foundation
03  Continuing settlement 09 Rough riding surface 15 Unstable embankments
04  Continuing movements 10 Surface ponding 16  Other
05 Seized bearings 11 Deck drainage
Maintenance Needs
01 Lift and Swing Bridge Maintenance 07 Repair to Structural Steel 13  Erosion Control at Bridges
02 Bridge Cleaning 08 Repair of Bridge Concrete 14  Concrete Sealing
03 Bridge Handrail Maintenance 09 Repair of Bridge Timber 15 Rout and Seal
04  Painting Steel Bridge Structures 10 Bailey Bridges - Maintenance 16 Bridge deck Drainage
05 Bridge Deck Joint Repair 11  Animal/Pest Control 17  Other
06 Bridge Bearing Maintenance 12  Bridge Surface Repair

X/

WIlLLS
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Municipal Structure Inspection Form

Element Data

Element Group:
Element Name:
Location:

Material:

Element Type:
Environment:
Protection System:

Condition Data: Units

Comments

|

Barriers
Railing Systems

Steel
Steel Flex Beam on steel post
Hot dip galvanizing
Exc Good Fair Poor
120.8 4

Southwest corner of guide rail damaged.

STRUCTURE ID

C18.

Length: 62.4
Width:
Height:
Count: 2
Total Quantity: 124.8
Limited Inspection [ ]

Maint. Needs

None

Perform. Deficiencies

None

Estimated Construction Cost: $0.00

Priority
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
Element Group: Culverts Length: 20.2
Element Name: Barrels Width: 2.7
Location: Height: 2.7
Material: Corrugated steel Count: 2
Element Type: Pipe round Total Quantity: 342.68
Environment: Limited Inspection [
Protection System: Hot dip galvanizing Maint. Needs
Condition Data: Units Exc Good Fair Poor None
‘ ‘ 342.68 Perform. Deficiencies
Comments None
Minor corrosion noted at ends of barrels. Estimated Construction Cost: $0.00
priory
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
Element Group: Coatings Length: 20.2
Element Name: Structural Steel Width: 2.7
Location: Height: 2.7
Material: Plastic Count: 2
Element Type: Total Quantity: 342.68
Environment: Limited Inspection ]
Protection System: Maint. Needs
Condition Data: Units Exc Good Fair Poor None
‘ ‘ 339.68 15 Perform. Deficiencies
Comments None
Breakdown of polymer laminate coating on barrels at ends. Estimated Construction Cost: $0.00
Priority
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
W Page 3 of 5
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Municipal Structure Inspection Form

STRUCTURE ID

C18.

Element Group:

Embankments & Streams

Element Name: Embankments

Location: All

Material:

Element Type: Rock protection

Environment:
Protection System: None

Condition Data: Units Exc Good Fair Poor

e

Length:
Width:
Height:
Count: 4
Total Quantity: 4
Limited Inspection  []

Maint. Needs

None

Perform. Deficiencies

Comments None
Minor erosion of roundings due to turtle nesting at East. Estimated Construction Cost: $0.00
priority TR
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
Element Group: Embankments & Streams Length:
Element Name: Streams and Waterways Width:
Location: Under Bridge Height:
Material: Count: 1
Element Type: Total Quantity: 1
Environment: Limited Inspection [
Protection System: None Maint. Needs
Condition Data: Units Exc Good Fair Poor None
, ‘ ‘ 1 Perform. Deficiencies
Comments None
Estimated Construction Cost: $0.00
Priority (NI
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
Element Group: Accessories Length:
Element Name: Signs Width:
Location: Height:
Material: Steel Count: 2
Element Type: Total Quantity: 2
Environment: Limited Inspection [ ]
Protection System: Maint. Needs
Condition Data: Units Exc Good Fair Poor None
, ‘ ‘ 2 Perform. Deficiencies
Comments None
1 - Hazard sign (East) Estimated Construction Cost: $0.00
1 - Deer sign (East)
Priority
Recommended Work 6-10 yrs
1-5yrs
Within 1 yr
Urgent
W Page 4 of 5
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Municipal Structure Inspection Form STRUCTURE ID C18_

Associated Work

Comments Estimated Cost

Approaches ‘ $0.00
Detours ‘ $0.00
Traffic Control ‘ $0.00
Utilities | $0.00
Right of Way \ $0.00
Environmental Study ‘ $0.00
Other \ $0.00
Contingencies ‘ $0.00

Total Estimated Const. Cost $0.00

Justification

W Page 5 of 5
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OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C18

Roadway Looking East

Roadway Looking West

D.M. Wills Associates Ltd. 1



OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C18

Looking South

D.M. Wills Associates Ltd. 2



OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C18
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Barrel Coating

Barrel Coating

D.M. Wills Associates Ltd. 3



OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C18

East Barrel

West Barrel

D.M. Wills Associates Ltd. 4



OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C18
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North Barrel Ends
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Municipal Structure Inspection Form STRUCTURE ID C21_

Inventory Data

Structure Name Antoine Creek Culvert
Main Hwy/Road # On Under [] Crossing Type
Road Name Road 509

Structure Location 2.30 km N of Elphin-Maberly Road
Latitude 44.92155 Longitude -76.689050

Owner(s) Township of North Frontenac

Heritage Designation Not "Cons"

Road Class:

MTO Region Eastern

MTO District Kingston Posted Speed 80 No of Lanes 2
Old County Frontenac AADT % Trucks

Geographic Twp Palmerston Special Routes: Transit [ Truck [ ] school [] Bicycle []
Structure Type Arch Culvert Detour Length Around Bridge (km)

[Total Deck Length 4.1 (m) Fill on Structure 0.4 (m)

Overall Str Width 23.8 (m) Skew Angle 45 (Degrees)
[Total Deck Area 97.58 (sg. m) Direction of Structure East/West

Roadway Width 6.4 (m) No of Spans 1

Span Lengths 4.10 (m)

Historical Data

Year Built: Last Biennial Inspection: 11/16/2016‘
Current Load Limit: (tonnes) Last BridgeMaster Inspection: ‘
Load Limit By-Law #: Last Evaluation: ‘
By-Law Expiry Date: Last Underwater Inspection: ‘
Min Vertical Clearance: (m) Last Condition Survey: ‘

Rehab History: (Date/description)
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OSIM Inspections 2018 North Frontenac Township

SITE PHOTOGRAPHS STRUCTURE NUMBER: C24

South Wall
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East Wall
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