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City of Vancouver Water Facilities/Service Area
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Water Station 1 Facilities

 Twelve wells
 Four booster pump stations
 Two ground level reservoirs

 1 MG
 4 MG

 One elevated tank - 250,000 gallon
 Treatment systems



Water Station 1 History

 Used as water source since 1880
 1 MG reservoir constructed 1909
 City purchased water system in 1937
 4 MG reservoir and elevated tank built 1938





Site Topography



Why Complete a Seismic 
Evaluation?

 Aging facilities
 Site master plan 2005

 Planned to replace all storage at the site
 Two new 3 MG reservoirs
 One new 0.5 MG standpipe

 Changing of the guard



Seismic Hazard
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Performance Objective

 Water system is critical for post-earthquake 
fire suppression and longer-term economic 
recovery

 Design Earthquake (10% in 50 yrs.)
 Minor structural damage
 Repair during continued operation

 Max. Considered Earthquake (2% in 50 yrs.)
 More extensive structural damage
 Repair possible but may not be economical



Water Station No. 1



1 MG Reservoir Construction

West Side

Triangular Concrete Buttress



1 MG Reservoir Construction

Locating Reinforcing with 
Ground Penetrating Radar
(Widely Spaced Reinforcing)



1 MG Reservoir Construction



1 MG Reservoir Construction

Concrete Strip Footing not shown 
on Available Original Drawings



1 MG Reservoir Construction

Tank Floor Slab Cracking
(Unreinforced Concrete)



1 MG Reservoir Construction

Investigation Locations

Plywood Overlay

Plywood Buckled from Moisture1x6 Straight Sheathing



1 MG Reservoir Construction
Near North 
Edge of Roof

Near Ridge 
Vent

Plywood Overlay Nails

Near North 
Edge of Roof

Near Ridge 
Vent

Straight Sheathing Nails

Roof Plan



4 MG Reservoir Construction

East Side



4 MG Reservoir Construction

Retaining Wall on West Side

Embankment 
Removal



4 MG Reservoir Construction

Located Reinforcing

Reinforcing Lap Splice



4 MG Reservoir Construction

Timber Roof Framing

Cast Iron 
Pipe Column



4 MG Reservoir Construction

Tuberculation and Corrosion 
Pitting of Columns

No Girder to Column 
Connection



4 MG Reservoir Construction

East and West Wall Framing

Roof Diaphragm Deflection



1 and 4 MG Retrofit Schemes
 All schemes retrofit concrete tank
 Roof Retrofit Options

 Scheme A – Retrofit (E) Timber Roof
Good Seismic Performance
 30-50 yr. Design Life

 Scheme B – New Aluminum Roof System
Good Seismic Performance
 50-100 yr. Design Life

 Scheme C – Minimal Roof Retrofit
 Probable Collapse of Roof Structure
 30-50 yr. Design Life (dependent on occurrence of 

earthquake)



All Schemes – Concrete Retrofit

Concrete Haunch 
(4 MG)

Polypropylene Liner 
(1 MG)



Scheme A – Retrofit (E) Timber Roof



Scheme A – Retrofit (E) Timber Roof

Improved VentilationReplace ColumnsLoad Path



Scheme B – Aluminum Roof

Images Courtesy of CST Covers



Scheme C – Minimal Roof Retrofit

Improved Ventilation
Debris Guard

Replace Columns



Decision Matrix – 4 MG Reservoir

Decision Variable Scheme A
[Retrofit (E) Timber 

Roof]

Scheme B
(New Aluminum 

Roof System)

Scheme C
(Minimal Roof 

Retrofit)

Seismic
Performance 2.5 2.5 1

Construction Cost 2 1 3

Annualized 
Construction Cost 1 2.5 2.5

Construction 
Schedule 1 2 3

Maintenance 1.5 3 1.5

Life Span 1.5 3 1.5

Total Score 9.5 14.0 12.5



250 KG Tank Construction



250 KG Tank Construction

Footing Dimensions



250 KG Scope of Retrofit Scheme

Pall Friction Damper

City of Renton
Rolling Hills 300 KG Tank



250 KG Expected Seismic Performance 
and Scope of Retrofit Schemes



Moving Forward

 Completely remove 1 MG reservoir
 Remove elevated tank and replace with a 

standpipe
 Complete seismic retrofits including roof 

replacement to 4 MG reservoir
 Install one new 3 MG reservoir



Questions/Discussion


