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The Problem 
 
The Cloverdale/Central Valley area of the City of Surrey experiences sanitary sewer 
overflows (SSOs) caused by excessive infiltration and inflow of stormwater into sewers 
during major storm events.  When this combined wastewater and stormwater flow 
exceeds the capacity of the sanitary sewer system, it overflows the sewer system into 
overland ditches and agricultural lands.  SSOs also have the potential to enter the 
Nicomekl River, a fish-bearing watercourse.  Such events, although infrequent, are also 
undesirable. 
 
The Solution 
 
To manage the sanitary sewer overflows, the Greater Vancouver Regional District 
(GVRD) retained Associated Engineering to design a sanitary sewer overflow storage 
facility.  Located adjacent to the 
Cloverdale Pump Station at the 
corner of Highway 10 and 164th 
Street in Surrey, the SSO storage 
system will comprise a diversion 
sewer, automatic control gates, 
6700 m3 buried concrete tank, and 
supporting buildings.  The tank will 
retain SSOs from the sewer 
system.  The above-grade building 
will house the ventilation, 
mechanical, electrical and controls 
equipment, and provide access into the tank.   
 
The system will operate automatically to divert sanitary sewer overflows into the 
storage facility during major storms, and to return stored flows back to the Cloverdale 
Pump Station after the storm.  A flushing system, using retained wastewater stored in a 
central tank under vacuum, will clean the tank after each use.  This innovative system 
eliminates potable water use to flush the tank.  An automated control system, 
connected to the GVRD’s system-wide Supervisory Control and Data Acquisition 
(SCADA) system, will monitor and control the process.   
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Sustainable Region Initiative 
 
The GVRD has developed a Sustainable Region Initiative.  As stewards of the 
environment, the GVRD recognizes its role in responsible economic and social 
development to protect our environment.  In keeping with the GVRD's Sustainable 
Region Initiative, LEED (Leadership in Energy and Environmental Design) principles 
were incorporated in the design of the new facility. 
 
Sustainable Design 

The Cloverdale SSO Facility will reduce undesirable 
sanitary sewer overflows.  In addition to this 
environmental benefit, the SSO facility provides a 
social benefit to the surrounding farming community.   
Working with the City of Surrey, the GVRD consulted 
stakeholder groups and incorporated their issues and 
concerns into the design.  For example, the project 
team worked with the City of Surrey to provide a 

permanent solution to long-standing site access concerns of neighbouring farmers.  
 
The SSO facility incorporates concepts from “green building” design.  The team 
developed a design that cost-effectively incorporates sustainable materials.  The 
concrete tank uses a high volume flyash concrete mix.  Replacing cement in the 
concrete mix with fly ash, a recycled material from coal-fired power plants, reduces 
CO2 emissions without compromising the strength, durability, and other performance 
characteristics of concrete.  Other advantages of this concrete mix for this application 
are its improved resistance to sulphates found in sewer systems and reduced 
permeability.  This improves the long-term resistance of the tank to the corrosive 
effects of sewage. 
 
Additional sustainable design features include an energy 
efficient design, with over 60% of the tank draining by 
gravity. The innovative vacuum flush system uses 
retained wastewater for flushing, and allowed a circular 
tank design that requires less concrete than the standard 
design of rectangular tank with tipping bucket.   
 
Natural and wetland grasses are used to landscape the 
site, and the use of a grass grid paving structure reduces 

Features: 
 
! Protect environment by 

reducing SSO  
! Address community 

concerns 
! Use sustainable materials  
! Design for long life 
! Energy efficient  

Features 
 
! Wastewater for flushing 

eliminates  potable water 
use 

! Circular tank design 
requires less concrete 

! Natural landscaping 
! Reuse existing soils 
! Encourage natural 

stormwater management 
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surface runoff.  Maximum reuse of excavated soil minimizes disposal of excess soils 
and the use of imported fill.  The team also had to address very poor soil conditions, 
requiring significant geotechnical and structural design analysis to ensure the long life 
of the facility.  
 
 
Design of the Cloverdale Sanitary Sewer Overflow Tank is now complete.  Construction 
of the $6.0 million project is expected to be completed by mid-2004.  Once built, the 
Cloverdale Sanitary Sewer Overflow Facility will be one of the first of its kind in North 
America, using the circular tank concept with a central vacuum flushing system, and an 
example of sustainable development. 
 
Project Team 
 
Owner:    Greater Vancouver Regional District 
Partner:  City of Surrey 
Prime Consultant:  Associated Engineering - Project Management & Engineering Services 
Sub-consultants:  Trow Consulting Engineers -  Geotechnical Engineering 

  Toby Russell Buckwell -  Architecture 
Maruyama Associates -   Landscape Architecture 

  BKL Consultants -   Acoustics Engineering 


