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established in 1913 in the form of the activated sludge 

process. Since that time, extensive research has led to 

the development of a wide spectrum of suspended and 

DWWDFKHG�JURZWK�ELRORJLFDO�SURFHVVHV�WKDW�VLJQLȴFDQWO\�
reduce the amount of grit, plastics, biodegradable 

organic matter, suspended solids, turbidity, nitrogen, 

and phosphorus in wastewater. But this does not mean 

that municipal wastewater is “treated”—at least not in a 

manner the average person would expect.

Open a textbook on wastewater treatment, an 

industry manual of practice, or design guideline, and 

take a look. Search for information on how to design 

a municipal wastewater treatment process to remove 

micro-contaminants such as pharmaceuticals, endocrine 

disruptive compounds, personal care product chemicals, 

illicit drugs, toxic organic and inorganic compounds, 

chemotherapeutic agents, and heavy metals. These 

substances, often referred to as contaminants of 

emerging concern (CECs), are clear threats to aquatic 

receiving environments. But search as you might, you 

ZLOO�QRW�ȴQG�DQ\�LQVWUXFWLRQ�RQ�KRZ�WR�UHPRYH�WKHP�
from municipal wastewater. Why? Because it’s easier to 

remove grit, plastics, suspended solids, soluble organics, 

nitrogen, and phosphorus while ignoring the challenge 

SRVHG�E\�&(&V��ΖQ�GRLQJ�VR��ZH�DUH�HHFWLYHO\�GLVPLVVLQJ�
an emerging threat while relying on old tools that cannot 

HHFWLYHO\�DGGUHVV�WKHVH�
new challenges. We rely 

on existing wastewater 

treatment methods while 

pretending to protect 

the environment and 

downstream users who 

draw potable water from 

the same water body 

into which we discharge 

PXQLFLSDO�HɞXHQW��
But the tide may be 

slowly turning. Communities are increasingly becoming 

aware of wastewater’s “dirty little secret,” and, large 

and small, they are demanding more of government, as 

evident by recent wastewater treatment initiatives in the 

3DFLȴF�1RUWKZHVW�
�$!�
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Why haven’t wastewater treatment practices adapted 

to remove CECs? To understand this, we have to look 

to the U.S. Clean Water Act. The law was intended 

to advance the U.S. “national goal of eliminating the 

discharge of all pollutants.” But this ambitious and 

laudable goal came with an important caveat—it was to 

be pursued “based on the capabilities of the technologies 

available to control those discharges.” In the case of 

municipal wastewater, that means secondary treatment 

with only three water quality objectives: reduce 

biochemical oxygen demand, total suspended solids, and 

the potential for disease transmission. 

In 2012 Fisheries Canada established the Wastewater 

6\VWHPV�(ɞXHQW�5HJXODWLRQV��625�����������WR�SURWHFW�
ȴVKHULHV�KDELWDW�IURP�FRQWDPLQDQWV�LQ�PXQLFLSDO�
wastewater. It lists only four deleterious substances: 

(1) carbonaceous biochemical oxygen demand, (2) total 

suspended solids, (3) total residual chlorine, and (4) un-

ionized ammonia.

6R�ZKDW�GRHV�WKLV�KDYH�WR�GR�ZLWK�ZDWHU�LQ�WKH�3DFLȴF�
Northwest?

The British Columbia 

provincial government 

has recently encouraged 

municipalities and 

regional government 

to develop Liquid 

Waste Management 

Programs (LWMPs). 

These programs 

involve a three-stage 

process that includes 

extensive community 

Contaminants of emerging concern 
(CECs) are clear threats to aquatic 
receiving environments. But search 
as you might, you will not find any 
instruction on how to remove them 

from municipal wastewater.
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and stakeholder dialogue to develop a custom and 

comprehensive sustainable municipal wastewater 

management solution. As a result, community members 

and other stakeholders have increasingly become 

aware of the limitations of conventional technology 

with respect to addressing the environmental and 

public health risks associated with the release of 

micro-contaminants to surface waters, and they are 

expecting more of their 

treatment facilities. 

Smaller municipalities 

and private sector 

developments are 

exploring innovative 

approaches 

to wastewater 

management to 

address micro-

contaminants and 

implementing 

integrated water 

management to 

address climate 

change impacts on water 

supply and reduce the 

withdrawal of water from 

groundwater and surface 

water resources. The 

following are a couple of 

examples.

The Village of 

Cumberland, located 

on Vancouver Island in 

British Columbia, was 

established in 1852 as a 

coal-mining town. It has 

developed into a thriving 

residential community 

with a population 

of about 4,700 that 

places a high value 

on access to outdoor 

recreation opportunities 

and protecting the 

environment. 

 During the drier 

summer months, the 

town’s ancient and 

leaky combined sewage 

collection system delivers 

900 cubic meters a day of 

wastewater to the lagoon 

treatment system. In the 

wet winter months, by contrast, the system can deliver 

more than 25,000 cubic meters a day. That’s a maximum-

GD\�WR�GU\�ZHDWKHU�ȵRZ�UDWLR�RI�PRUH�WKDQ����WR����
which is far greater than assumed by British Columbia 

provincial regulations for conventional biological 

treatment, with a ratio of only 2 to 1.

Several decades ago the Village of Cumberland 

constructed wastewater treatment lagoons within a large 

wetland—formerly 

farmland—which 

directs the treated 

HɞXHQW�WR�D�VPDOO�
nearby watercourse. 

7KH�ZHWODQGV�DUH�ȵXVK�
with water during the 

winter, but during 

the summer they are 

almost completely 

dry. The community 

considered a plan to 

convey the wastewater 

to a larger regional 

sewage collection and 

Community members and other 
stakeholders have become increasingly 
aware of the limitations of conventional 
technology with respect to addressing 
the environmental and public health 
risks associated with the release of 

micro-contaminants.

In British Columbia, the small village of Cumberland is leading with way in piloting new programs to reduce 

micro-contaminants in reclaimed wastewater. Source: Troy Vassos.
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treatment facility but did not pursue this option, which 

would dry out the stream and surrounding wetlands 

DQG�ZRXOG�QRW�DGGUHVV�WKH�H[FHVVLYH�ZLQWHU�ȵRZV��:KLOH�
going through the LWMP process, community members 

also learned about the environmental impacts of the 

micro-contaminants in the wastewater. They became 

determined to develop a more sustainable means of 

addressing the community’s wastewater management 

needs while enhancing and protecting the receiving 

environment and wetlands. 

+RZ�WKHQ�WR�GHDO�ZLWK�PDVVLYH�ȵXFWXDWLRQV�
LQ�ZDVWHZDWHU�ȵRZV�ZKLOH�DOVR�UHPRYLQJ�PLFUR�
contaminants? The community developed a plan to 

make best use of the biological treatment function of the 

wastewater lagoons, which they optimized by providing a 

comprehensive aeration system. Additional components 

ZHUH�DGGHG��LQFOXGLQJ�D�VXVSHQGHG�DLU�ȵRWDWLRQ�SURFHVV�
to remove suspended solids and phosphorus, a chlorine 

dioxide disinfection system to remove pathogenic 

PLFURRUJDQLVPV��DQG�D�WLGDO�ȵRZ�UHHG�EHG�WR�SROLVK�WKH�
HɞXHQW�DQG�UHPRYH�&(&V�SULRU�WR�UHXVLQJ�WKH�ZDWHU�
IRU�ZHWODQGV�ȵRZ�DXJPHQWDWLRQ�DQG�IXUWKHU�PLFUR�
contaminant removal.  

Though British Columbia has had wastewater 

reclamation and reuse legislation in place since 1999, 

there has been relatively limited implementation of such 

programs. The neighboring state of Washington passed 

its Reclaimed Water Act (Chapter 90.46 RW) in 1992, 

requiring the Department of Ecology and Conservation 

and the Department of Health to collaboratively 

facilitate water reclamation and reuse practices and 

review reclaimed water proposals. There is no such 

collaborative legislation in place in British Columbia. Still, 

governments in British Columbia have made strides. 

The Metro Vancouver regional government decided to 

LQFOXGH�WHUWLDU\�ȴOWUDWLRQ�DQG�SURGXFH�XS�WR���������
FXELF�PHWHUV�SHU�GD\�RI�HɞXHQW�PHHWLQJ�WKH�SURYLQFLDO�
reuse water quality standards for their latest North 

Shore Wastewater Treatment Plant.

 Metro Vancouver has also begun plans to upgrade 

its Iona Island Wastewater Treatment Plant in Richmond, 

which currently serves 750,000 residents in the 

Vancouver Sewerage Area. Although the current plans 

are to implement a conventional secondary treatment 

process, the west side of the site will be reserved for 

the implementation of advanced treatment for further 

The Village of Cumberland is pilot testing reed bed media mixtures to optimize micro-contaminant removal. Source: Troy Vassos.
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removal of CECs. Pilot testing will assess and optimize 

VHFRQGDU\�WUHDWPHQW�SHUIRUPDQFH�DQG�UHȴQH�GHVLJQ�
parameters for advanced treatment. Metro Vancouver 

has adopted a “regenerative” approach for the facility. 

Rather than upgrading systems merely in order to limit 

harm, Metro Vancouver hopes to make a net positive 

contribution to communities in the area and the 

surrounding ecosystems. This regenerative approach 

includes energy recovery and considerations for 

LQFUHDVLQJ�ȴVK�DQG�ZLOGOLIH�KDELWDW��DV�ZHOO�DV�PHDVXUHV�
to integrate the plant, nearby park, and surrounding 

communities.

Metro Vancouver recognizes that the reclaimed water 

production capabilities of both the North Shore and 

Iona Island wastewater treatment facilities represent 

important water resource potentials. However, there 

DUH�QR�SODQV�FXUUHQWO\�LQ�SODFH�WR�RVHW�SRWDEOH�ZDWHU�
demand with the reclaimed water other than for 

non-potable applications within the treatment plant 

property (such as process water, toilet and urinal 

ȵXVKLQJ�ZLWKLQ�WKH�RSHUDWLRQV�EXLOGLQJ��JUHHQ�URRI�DQG�
ODQGVFDSH�LUULJDWLRQ��DQG�XQVSHFLȴHG�FRPPHUFLDO�EXON�
ZDWHU�KDXOLQJ�RVLWH���'HVSLWH�WKH�LQWHQW�WR�LPSOHPHQW�
measures to reduce CECs in the future at Iona Island, 

both the Iona and North Shore treatment facilities are 

conventional biological treatment processes producing 

KLJKO\�ȴOWHUHG�WHUWLDU\�HɞXHQW�WKDW�ZLOO�FRQWLQXH�WR�
release untreated micro-pollutants to the marine 

environment.

But there is hope. While Metro Vancouver 

acknowledges that the North Shore and Iona Island 

treatment facilities do not currently address CECs, it has 

set aside land for implementing advanced treatment 

DW�ΖRQD�ΖVODQG�LQ�WKH�IXWXUH��7KLV�VWHS�UHȵHFWV�JURZLQJ�
government and public awareness of the need to 

DGGUHVV�WKHVH�FRQWDPLQDQWV�DQG�RI�WKH�LQHHFWLYHQHVV�
of current treatment technologies in removing them. 

Furthermore, the high-quality reclaimed water that will 

EH�SURGXFHG�KDV�LQGLUHFW�EHQHȴWV�LQ�DGGUHVVLQJ�&(&V��
The reclaimed water can be used to satisfy non-potable 

water demand, reducing the amount of water with 

micro-contaminants released into surrounding aquatic 

environments.  !
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Civil Engineering at the University of British Columbia.

Currently under construction, Metro Vancouver’s North Shore Wastewater Treatment Plant will produce 204,000 cubic meters per day of 

reclaimed water, but, like so many wastewater treatment plants, it will not implement measures to remove micro-contaminants from the 

water. Source: Troy Vassos.
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