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Top: Eagle Lake

Gallery and pumps for the 
facility.

Mayor Pamela Goldsmith-
Jones opens the facility in 
the fall of 2008.

Julie Domvile

Eagle Lake has been used as a water source for 
West Vancouver since the 1920s. Th ere has always 
been short-term variability in the water quality 
but the spikes in colour and turbidity are to some 
extent naturally modulated through the lake. Th e 
water is very soft , has a pH typically between 6.2 
and 6.5 units, turbidity of less than 10 nephelomet-
ric turbidity units, colour typically 5-10 true colour 
units and an organic carbon content less than 5 
milligrams per litre. 

Until recently, the only treatment the water 
received was chlorination, but for the past 10 years 
the District of West Vancouver has been review-
ing options for providing fi ltration. Th e District 
retained Dayton & Knight Ltd to investigate treat-

ment options for the lake water. Treatment tech-
nologies, plant location, overall system capacity, 
energy requirements and environmental, social 
and economic sustainability were reviewed. As 
the lake is situated in an active eagle habitat, the 
planned facility also had to be evaluated in terms 
of environmental impact.

In 2001, the use of membranes for removal 
of colour and turbidity was relatively new and 
membrane manufacturers were engaged to con-
duct on-site pilot testing in order to determine 
the eff ectiveness of membrane technology for the 
removal of colour, organics and turbidity. Th e test 
results showed that with the addition of a coagu-
lant, followed by fl occulation, the membranes 
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Sustainable 
Design Meets 
Distrıct’s Needs 
At Eagle Lake 

features

District of West Vancouver residents now have water of the highest 
quality fl owing through their taps, thanks to the ingenuity of the 
engineering team at Dayton & Knight. Eagle Lake, which supplies the 

District’s water, is the site of the District’s new membrane water treatment facility 
and is the fi rst in the world to use the ZeeWeed® 1000 membrane in second 
stage treatment. The plant produces over 21 million litres a day of drinking water 
that exceeds the Canadian Guidelines for Drinking Water Quality. 



were able to remove up to 80% of the incoming colour and 
organics. Th e membrane chosen was the third generation of 
the GE ZeeWeed® membrane family, ZeeWeed® 1000. Says 
Sean Brophy PEng, Project Lead for Dayton & Knight, “Th e 
Eagle Lake fi ltration facility is the fi rst time in BC that the 
ZeeWeed® 1000 membrane was used and the fi rst plant in 
the world to use this membrane for second stage treatment. 
Water rejected from the primary stage is retreated by the 
secondary stage which results in a water fi ltration system 
that exceeds 99% effi  ciency.” 

Th e primary membrane fi ltration process consists of three 
concrete tanks in which cassettes of membranes are sus-
pended. Raw water is drawn through the hollow membranes 
using centrifugal pumps. Th e treated water is collected in a 
header pipe where it then travels to the clearwell. Th e mem-
branes have an absolute pore size of 0.1 micron. As the water 

moves through the system, it passes through approximately 
13 million membrane fi bres, representing a total fi ltration 
surface area of roughly 18,000 square metres.

To assist the membrane process, the water is initially 
treated using a 1 mm rotating band screen which removes 
coarse material present in the lake water. Th e screened water 
then fl ows through a rapid mix tank where caustic soda and 
polyaluminum chloride are added as needed. Th ree paral-
lel fl occulation tanks provide fi ve minutes of fl occulation to 

allow the colour and organics to be absorbed 
by the fl oc prior to membrane fi ltration. 
Aft er the water passes through the mem-
branes, 12% sodium hypochlorite is added 
for virus removal. Chemicals are necessary 
for cleaning the membranes, but these are 
used multiple times to minimize waste. Th e 
reuse of the chemicals required the con-
struction of specialized storage tanks and 
recirculation systems.

Eagle Lake is adjacent to Cypress Provin-
cial Park at an elevation of 483 metres, and 
has a typical west coast mountain environ-
ment. Th e high elevation of the lake and 
treatment plant was used to maintain pres-
sure by gravity and thereby minimize the 
need for pumping within the supply system. 
Heat from the electrical equipment is cycled 
back into building.

“Our solution had to meet the District’s 
environmental, economic and social sus-
tainability goals. We wanted to have as low 
an impact on the environment as possible. 
We chose the membrane fi ltration system 
because not only does it produce high qual-
ity drinking water but also because it is such 
a compact technology. Th e structure was 
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Right to left: 
Eagle Lake 
Membrane 

Filtration Facility.

Membrane 
module.

Recycling the 
construction site 

waste.
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designed in three tiers that are stepped into the existing rock 
bluff s so the building has a very small footprint and required 
a minimum of rock blasting. Th e rock that was blasted was 
crushed on-site and used within the construction site.  Blast-
ing was kept to a minimum and done outside of the sensitive 
periods for eagle nesting,” explained Brophy. 

Plywood used for forms was cleaned and donated to 
Habitat for Humanity, and steel scrap was recycled—
approximately 70% of the construction site waste was reused 

and recycled, which means it did 
not end up in the landfi ll. Other 
measures taken that fulfi lled the 
environmental sustainability 
objectives included using high 
fly-ash EcoSmart® concrete, 
lumber from certifi ed sustain-
able forests, low VOC paints and 
waterless urinals. 

For demonstrating excel-
lence in environmental moni-
toring, public acceptability and 
sustainability, Dayton & Knight 
was recognized with APEGBC’s 
2009 Environmental Award in 

the category of Design, Construction and Monitoring 
for the District of West Vancouver’s Eagle Lake Filtration 
Facility.  Th e award was presented at the Association’s 
Annual Conference in Victoria, BC.

Says Raymond Fung PEng, Director, Engineering and 
Transportation for the District of West Vancouver, “The 
District is honoured to be recognized by the Association 
and proud of the partnership and innovation that drove 
this project.” v

An Industrial Coatings 
contractor you can 
rely on!

Specializing in Lead Abatement, Asset 
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Certified Coating Specialists Inc.
Professionalism in painting, safety, 
environmental stewardship – realizable value.

www.ccscoatings.ca

liard river Bridge, BC
George Campbell 
Award Winner  
For outstanding 
achievement in the 
completion of a 
difficult or complex 
industrial coatings 
project

BC Ferries
“The quality of CCS’s work in a 
variety of demanding and fast-
paced ship repair projects has 
been uniformly excellent...”

newalta 
“…thank you and your 
staff for the excellent 
work performed…”

spectra energy 
“…painting was completed on time and 
without any safety or environmental incidents. 
I was impressed with their knowledge and 
expertise in painting and the equipment…”

BC Hydro
“CCS did an exceptional job. The 
work was carried out in a very 
professional manner, addressing all 
safety and environmental issues.”

Call us today to discuss 
your project requirements.

toll free 1-866-822-5900
Serving Western Canada


