
More than 75 delegates – comprised of RES’EAU-WaterNET  
investigators, R&D personnel, students, partner representatives and 

invited guests – gathered in the heart of B.C.’s Okanagan Valley  
May 26–27, 2015 for RES’EAU’s 2015 Annual General Meeting. 

AGM 2015 kicked off with a welcome 
from Richard Armstrong, traditional 
ecological knowledge keeper and 
elder with the Okanagan Nation in 
British Columbia. Elder Armstrong  
recited a prayer and introduced a 
youth Okanagan Song to welcome 
delegates to their territory. 

Once again, we are pleased to  
share a high-level overview of  
updates on RES’EAU research  
projects as well as invited speakers’ 
perspectives on pressing issues for 
small water systems. 

Our knowledge of the water  
goes back hundreds – and  

maybe thousands – of years,”  
Elder Armstrong said. “We are  
really glad to be able to work  
with [groups such RES’EAU],  

and…that organizations,  
education centres and people  

are, from a science point of view,  
recognizing our knowledge.

“

”
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Dr. Suzanne van Drunick, director, 
and Dr. Christopher Impellitteri, 
associate director, of the U.S. 
Environmental Protection Agency’s  
National Program on Safe and Sus-
tainable Water Resources provided 
an overview of that organization’s 
research efforts in small systems.  

The U.S. – where 97% of nearly 
160,000 public water systems serve 
fewer than 10,000 people – shares 
many of the same challenges as 
Canada when it comes to small 
systems, they said. Operation and 
maintenance and technical issues 
as well as access to and retention 
of qualified operators top the list, 
Dr. Impellitteri suggested.  

They highlighted the EPA’s  
emphasis on providing real-world 
solutions to current and long-term 
water resource challenges for 
complex chemical and microbial 
pollutants by setting sustainable 
environmental, economic and 
societal goals. Among the key 
issues affecting water systems in 
the U.S., they noted, are:

•	Preparedness	for	changes	in	
climate and extreme events.

•	Willingness	to	investigate	and	
adopt biological-based water 
treatment processes.

•	Lowering	energy	costs	related	
to water treatment.

•	Confirming	appropriate	dosing	
for UV-based disinfection of 
adenovirus.

•	Adopting	water	reuse	approaches.
•	Assessment	of	the	impact	of	

low-flow toilets and sinks on 
water and wastewater.

“There is a very active effort  
in the EPA to start looking at  
life-cycle assessments and  
life-cycle costs, not of particular  
technologies but of water  
systems as a whole to improve 
water management and safe 
drinking water in small  
communities in the United 
States,” Dr. Impellitteri stressed. 

The EPA’s work in the small 
systems area includes an annual 
Small Systems Workshop, several 
research programs and, most 
recently, funding two research 
centres to focus solely on devel-
oping and validating technologies 
and processes for water treat-
ment in small communities. (See 
story below). 

Small Systems “An Enormous Challenge”
Invited speakers from U.S. EPA outline strategy, research  
foci and opportunities to collaborate on common challenges

Why are we still 
doing things the 

same way we  
have been for  

150 years?  
Another part of 
the research we 
hope to do in  
the next five  

years involves  
rethinking small 
systems. Now,  

we have an  
opportunity to…

incorporate  
water reuse and 

resource recovery 
as well as better 
management of 

where waste water 
flows out and what 

we do with it.
– Christopher Impellitteri, Ph.D.,

associate national program
director, U.S. EPA National 

Program on Safe and  
Sustainable Water Resources

”

“

Dr. Suzanne van Drunick

Dr. Christopher Impellitteri 



More than $8 million in funding 
from the Environmental Protection 
Agency (EPA) has put a heightened 
emphasis on small water system 
research and innovation in the U.S. 

The University of Colorado 
Boulder’s Design of Risk Reducing, 
Innovative Implementable Small 
System Knowledge (DeRISK)  
Center and the University of  
Massachusetts Amherst’s Water 
Innovation Network for Sustainable 
Small Systems (WINSSS) Center 
will develop and test low-cost 
approaches to drinking water 
treatment that small communities 
worldwide urgently require. Both 
centers will focus on collaborations 
with key stakeholders in the U.S. 
and globally – including RES’EAU. 

Prof. R. Scott Summers of the 
University of Colorado at Boulder 
and director of DeRISK presented 
an overview of the center’s  
innovation program. DeRISK has 
identified four priority research 
streams, he noted: 

•	Assessment	and	 
Implementation 

•	Photon-Based	Treatment	
•	Extend	Biofiltration
•	Distribution	System	 

Technologies
  
DeRISK will focus on innovative 
technology selection criteria, 
evaluating water treatment  
approaches for:
•	Their	potential	to	provide	 

quantifiable risk reduction in key 
contaminant groups (pathogenic 
microorganisms, disinfection  
by-products [DBPs] and nitrate).

•	The	lack	of	required	chemical	
addition, and

•	The	likelihood	of	being	success-
fully implemented and sus-
tained by small systems.

In its initial phase, DeRISK will 
focus on research to develop a 
field-tested multi-criteria decision 
support approach that will allow 
utilities and state agencies to limit 
the inappropriate use of tech-
nologies and reduce institutional 
barriers to use of appropriate 
technologies, while identifying 
sustainable technologies that will 
increase public health protection.

“We want to formalize the  
way decisions are being  
made [in small water  
systems],” Prof. Summers  
said. “We are not technology 
limited, we are information  
limited…Our greatest  
focus is on assessment and  
implementation – there is 
great technology out there, 
but the landscape is littered 
with sales people who are  
selling [small systems]  
technologies that are  
inappropriate.” 

RES’EAU Partners with New U.S. 
Drinking Water Innovation Centers

RES’EAU-WaterNET  
has a long history of 
collaboration and  
mutual support with  
the investigators  
behind the DeRISK 
Center. Its director,  
Prof. R. Scott Summers of 
University of Colorado 
Boulder (UCB), serves 
on RES’EAU’s Scientific  
Advisory Committee,  
as do co-investigators  
Dr. Robin Collins of 
the University of New 
Hampshire and Dr. Karl 
G.	Linden	of	UCB.	 
The network has also 
frequently collaborated 
with Dr. Aaron Dotson  
of the University of 
Alaska Anchorage 
and Dr. Jim Malley of 
the University of New 
Hampshire. RES’EAU’s 
Scientific Director,  
Dr. Madjid Mohseni, will 
serve on the scientific 
advisory committees 
for both DeRISK and 
WINSS, as well. 

Prof. R. Scott Summers



David A. Reckhow of the University 
of Massachusetts at Amherst and 
director of WINSSS then outlined 
that organization’s approach to 
providing solutions for small sys-
tems. The WINSSS research pro-
gram is organized into four areas:

•	Evaluation	of	Mature	 
Technologies

•	Non-Treatment	Innovations
•	Advancing	New	Technologies:	

Physico-Chemical 
•	Advancing	New	Technologies:	

Biological 

Alongside the research program, 
WINSSS will also incorporate an 

Entrepreneur Sounding Board 
comprised of researchers, end 
users and regulators whose task 
will be to confirm the potential 
regulatory acceptability and  
appropriateness of proposed  
innovations for small systems.

“This will help us with the  
disconnect that sometimes  
occurs, where academia has a 
great idea for a technology that 
for some reason or another just 
won’t work in the field,” Prof. 
Reckhow suggested. 

Demonstration pilot studies will be 
carried out in small communities 

using a mobile pilot trailer, Prof. 
Reckhow added, while an Emerging 
Technologies Program will create a 
framework for bringing new ideas 
to implementation. 

RES’EAU Partners with  
New U.S. Drinking Water  
Innovation Centers (cont’d) 

of water professionals with an 
interest in small water systems. 
This could include online learn-
ing opportunities and research/
lab exchanges. 

•	Explore	the	utility	of	a	shared	
website/newsletter to promote 
joint projects and common  
messages to wide range of 
small systems stakeholders. 

•	 It	is	important	to	foster	a	
greater commitment from the 
research community toward  
developing technologies for 
small systems that will last  
beyond the three centres’  
funding mandates. 

•	Both	countries	need	to	see	 
improvements in technology 
transfer and commercialization, 
and each centre has a collab-
orative role to play. 

•	 It	is	key	to	establish	regional	
models for how the centres can 
assist small systems that can 
be expanded to work in other 

locations to reduce costs and 
effort required, given limited 
resources. 

•	Pushing	the	limits	of	current	
science in ways that can be 
adopted by industry will be 
integral to success in small  
systems research – market- 
driven solutions are required. 

•	Emphasizing	and	promoting	the	
value of researchers working 
under real-world constraints and 
limitations. 

•	Providing	and	demonstrating	
value for tax dollars is key to 
ongoing support for research. 

•	Follow-up	work	with	small	 
systems to ensure adequate 
support for new treatment 
systems is provided will ensure 
the technologies are widely 
adopted. 

•	Water	treatment	cannot	be	the	
sole focus for any of the centres – 
watershed management is equally 
as important. 

How can the three  
small systems centres  
collaborate, and toward 
what goals?

In their presentations to the 
network, Profs. Summers and 
Reckhow suggested several 
ways their centers and RES’EAU 
can collaborate on small water 
systems research and support. A 
panel discussion that closed AGM 
2015 (featuring Profs. Summers and 
Reckhow as well as RES’EAU Scien-
tific Director Prof. Madjid Mohseni, 
NSERC Strategic Program Manager 
Wendy Ryan and Suzanne van 
Drunick, Ph.D., director of the U.S. 
EPA’s National Program on Safe 
and Sustainable Water Resources) 
also examined the issue.  
The key points raised were:
•	Focus	on	supporting	the	devel-

opment of the next generation 

David A. Reckhow



RES’EAU’s Community Circles 
initiative places operators at the 
heart of the innovation cycle, 
incorporating their insights at the 
earliest stages of the problem-
solving process. We work with 
communities to identify the key 
challenges they face, and to 
design and execute research to 
produce knowledge and tech-
nologies suited to their individual 
needs. We then pilot test promis-
ing new solutions in the field, and 
integrate community feedback 
into our refinement process.

Two updates on Community 
Circle programs were provided at 
the 2015 AGM. 

Community Circle:  
Cowichan Valley Regional 
District (CVRD)

Partners: CVRD, Veolia, UBC, 
University of Victoria, École  
Polytechnique de Montréal

Background: Prof. Benoit Barbeau 
of École Polytechnique de Montréal 
explained that CVRD encompasses 
a large area of 3,475 square kilome-
tres, including four municipalities, 
nine electoral areas and 34 different 
utilities. The project focuses on 
the	Shawnigan	Lake	North	Water	

System, which is used by 2,000 
residents (though water is drawn 
from the lake, which is used by a 
population of 7,000). The impacts 
of climate change warms the lake, 
affecting water quality and increas-
ing demand; population growth 
and seasonal use also increases 
demand, which leads to fluctua-
tions in flow and inconsistent chlo-
rine dosing. The formation of dis-
infection by-products (DBPs) and 
aesthetic issues are also problems. 
Current treatment approaches do 
not adequately address parasite 
inactivation or removal, and very 
little space is available to upgrade 
the treatment facility. 

From	November	2014	to	June	
2015, RES’EAU conducted a 
pilot plant study to evaluate the 
efficacy and operability of treat-
ment options (nanofiltration, ion 
exchange and direct filtration) to 
disinfect and remove organics 
from the water while improving 
taste and reducing odour com-
pounds. Results are expected this 
summer. Community engagement 
consisted of two public meetings, 
an open house at the mobile pilot 
plant and private tours of the 
plant for local decision makers. 

As part of the same Community 
Circle initiative, RES’EAU  

participated in a process to improve 
the governance capacity of small 
and	First	Nations	communities	by	
developing recommendations for 
water management in the CVRD 
region.	Prof.	Leila	Harris	of	UBC	
noted that a task force involving 
55 local organizations held three 
workshops as well as other con-
sultations. RES’EAU participated 
at every level of the consultation 
process. The task force made 
several recommendations to the 
CVRD board:

•	Establish	a	Regional	Water	 
Authority 

•	Transition	to	the	RWA	under	
CVRD leadership

•	Provide	funding	through	a	
CVRD watershed protection 
service

•	Apply	watershed-thinking	and	a	
risk-based approach 

RES’EAU Community Circles Update

Prof. Benoit Barbeau 

I have been in this business for 30 years, and the amount of 
money has gone into small systems [in the U.S.] has been 
abysmal. We are behind the Canadian approach by five to  

six years, and it would be very foolish for us not to take  
advantage of this opportunity to work together.

”

“

– Prof. R. Scott Summers, director, DeRISK



Partners:	Lytton	First	Nation	 
community, Aboriginal Affairs and 
Northern Development Canada 
(AANDC),	BI	Pure	Water,	KWL

Background: Nickeyeah IR25 is 
a small, remote community of 
six homes, accessible only by 
ferry. RES’EAU’s work focuses on 
upgrading the local water system, 
which includes improving water 
intake and treatment as well as 
the local reservoir. Prof. Madjid 
Mohseni, scientific director of 
RES’EAU-WaterNET, reported 
that the project had successfully 
engaged band members and wa-
ter operators to understand local 
challenges and determine needs. 

A water sampling program was 
undertaken to assess water quality 
and determine seasonal variability. 
Potential technologies – including 
bag, cartridge and self-cleaning 
filters, ion exchange, activated 
carbon and UV systems) were 
then tested for three months 
using the network’s state-of-the-
art Mobile Water Treatment Pilot 
Plant. Upgrades were made to the 
community’s water intake, and the 
design and construction of a water 
treatment plant and water storage 
have been completed. 

The success of the entire process 
hinged on meaningful commu-
nity engagement, Prof. Mohseni 
stressed, which included inter-
viewing elders and water opera-
tors, holding talking circles and 
completing questionnaires with 
stakeholders and organizing a 
workshop for operators. He also 

emphasized that follow-up support 
and ongoing communication are 
required for the long-term success 
of the project. 

Key sound bite:

“For	any	project	to	be	 
successful you really 
have to have a good 
team, but you also  
need to have a good 
champion from the 
community or a  
dedicated group of  
individuals from the 
community.	For	both	 
of these Community 
Circles, they have a  
truly dedicated group  
of individuals who are 
participating.” 
–	Jim	Brown,	Level	II	 
Operator, Maintenance  
Manager	and	Lead	Operator,	
Lytton	First	Nation
 

Community Circles:  
Lytton First Nation (Nickeyeah IR25) 

The Gift of  
RESPECT

Jim Brown, maintenance manager 
and	lead	operator	for	Lytton	First	
Nation, presented symbolic gifts 
to George Thorpe, co-owner of 
BI Pure Water (Canada) Inc. and 
RES’EAU board member, and 
research engineer John Bergese 
for	their	work	in	the	Lytton	Com-
munity Circle project. Jim explained 
that a visit from a medicine man to 
learn about positive and negative 
personal energies prompted him to 
make a necklace that demonstrated 
something important to him per-
sonally. He created a necklace with 
a brown bead symbolizing organics 
in water, a white bead to represent 
microbes in the water, a rock for  
dissolved minerals and a blue bead 
for clean water once the others 
have been removed. 

“Our medicine man blessed this 
necklace, and said ‘now you have  

Prof. Madjid Mohseni,

Jim Brown, maintenance manager and  
lead	operator,	Lytton	First	Nation,	presents	
special gifts. 



A second expert panel was 
convened to discuss pathways 
to success for small water sys-
tems research. A lively discussion 
featuring Ted Molyneux, senior 
water and wastewater engineer 
at AANDC, Bill Cairns, chief 
scientist at Trojan Technologies 
and	RES’EAU	board	chair,	France	
Lemieux,	head	of	the	Materials	
and Treatment Section of the 
Water, Air and Climate Change 
Bureau at Health Canada, École 
Polytechnique de Montréal’s Prof. 
Benoit Barbeau, (both members 
of RES’EAU’s Impact Manage-
ment Committee) and the EPA’s 
Christopher Impellitteri produced 
the following conclusions:

•	True	validation	of	technology	 
in the context of specific  
problems is imperative for  
success, and must involve  
a keen understanding of  
technological, budgetary  
and regulatory limitations. 

•	Challenges	related	to	water	are	

increasingly complex and large, 
and risks need to be prioritized 
so that higher-risk issues are 
given more attention. 

•	People	who	face	the	risk	–	 
communities and operators – 
must be consulted and their 
needs well understood. 

•	Systems	must	be	designed	for	
efficiency and sustainability. 

•	Small	systems	need	simple,	
easy to use assays for screening 
toxins. 

•	For	small	systems,	solutions	
may have to reflect meeting the 
minimum standards they can 
live with until new technologies 
can mimic what larger systems 
can achieve. 

•	More	risks	need	to	be	taken	 
by the research and industrial 
communities to implement 
novel small system water  
treatment approaches. 

•	There	are	no	one-size-fits-all	 
solutions – pilot systems need 
to be scalable and accommodate 
site-specific needs. 

Panel Discussion:  
How do you achieve the best results in developing sound, 
scientifically defensible solutions, technologies, standards, 
criteria and guidelines for small water systems? to give it away,’” Jim explained.  

“I am giving this to George  
because he’s the one that has  
managed to remove everything 
and make the water pure.”

Jim then bestowed a rock, given 
to him by the medicine man in a 
traditional ceremony, to John. 

“This is a symbol of hard work and 
a symbol of the respect I have for 
these two men,” Jim said. 

Jim has been a tireless 
partner and regular  
contributor for RES’EAU 
since the network’s first 
phase – and the water 
community is likely to 
hear much more from 
him in the near future. 
He announced the cre-
ation a new association 
for	First	Nations	water	
operators in B.C. and  
Yukon.	First	Nations	 
Operators Water Net 
B.C. and Yukon is inviting 
all operators to get  
involved, he noted –  
details forthcoming. 

Panel	discussion	moderators:	Brent	Alspach	and	Karl	Linden,	 
members of RES’EAU’s Scientific Advisory Committee



Communication is the fundamental 

starting point for everything we 

are going to be doing in terms of 

setting our priorities, and in terms 

of making sure we are getting the 

information we need to direct and 

evaluate it the right way. 

– Bill Cairns, Chief Scientist,  

Trojan Technologies and Board Chair,  

RES’EAU-WaterNET

The problems are mostly
non-technical. If you are willing and
able to pay, we can [already] turn
wastewater into drinking water…

As long we cannot convince  
people they have to pay a real 
price for water, we will not get  

anywhere – people are willing to 
pay for electricity, a car or a cell 

phone [but not water]. We have to 
reaffirm that this is an issue.

– Prof. Benoit Barbeau, École  

Polytechnique de MontréalBoard Chair,

RES’EAU-WaterNET

It’s hard to be innovative [for small 

systems] which have no money –  

I think what we are really talking 

about is figuring out a way to  

come up with standard criteria  

and guidelines around prefabricated 

water treatment plants that get  

the cost of a real system down to  

a tolerable level.”

– Ted Molyneux, Aboriginal Affairs and 

Northern Development Canada

HQP Poster Competition Awards
What would a RES’EAU AGM be without an array of impressive poster presentations by 
young researchers. This year, the competition was tough as 31 quality posters  
challenged judges to pick clear winners. Congratulations to:

1st Place: 
Heather Wray, UBC
Ion Exchange for NOM Removal

2nd Place: 
Seyedeh Laleh Dashtban  
Kenari, École Polytechnique 
de Montréal
Comparison of Fluidized vs. Fixed Bed 
Operation of a Catalytic Process for  
Fe/Mn Control in Groundwater

3rd Place: 
Kai Song, UBC
Application of Ultraviolet Light-Emitting 
Diodes (UV-LEDs) for Water Disinfection

Pictured left to right: Bill Cairns, Chair, RES’EAU-WaterNET,  
Seyedeh	Laleh	Dashtban	Kenari,	Heather	Wray,	Kai	Song.	

Key Panel Discussion Sound Bites

”
””

“ ““



Dr. David Wilkinson 
(UBC) – Electrochemical 
processes for ground-
water and surface water 
treatment

 

Dr. Ravi Selvaganapathy 
(McMaster) – Microscale 
sensors and sensing 
systems for pH and free 
chlorine monitoring

Dr. Ed McBean 
(Guelph) – Data mining 
to identify vulnerabilities 
of	First	Nations	water	
systems

Dr. Charles Haynes 
(UBC) – Two novel ge-
nomic assays for ultra-
sensitive detection of 
water-borne pathogens

Dr. Benoit Barbeau 
(EPM) – Sorb or separate: 
the NOM treatment di-
lemma for small systems

Dr. Madjid Mohseni 
(UBC) – Removal of 
emerging contaminants: 
Photochemical  
approach

Dr. Leila Harris  
(UBC) – Improving 
governance capacity 
of small and first  
nations communities

Photos	by:	Anna	Scheili	from	U	Laval	

Dr. Manuel Rodriguez	(U	Laval)	&	Dr. Rehan Sediq 
(UBCO) – Residual disinfectant management in  
distribution networks

Special Reports by Invited Speakers

Dr. Robin Collins of the University of New Hampshire, 
right, discusses the latest efforts in post-treatment  
aeration that include spray aeration modeling and/or  
pressurized aeration inside distribution piping mains. 

David Houghton and Torsten Jaccard (UBC) 
(third and fourth from left, respectively, in pho-
to of the design team below right) discussed 
their experience designing a robust water treat-
ment system in an access-limited environment 
in a very small community in B.C.’s interior. 
Their project was an entry in UBC’s Capstone 
Design Project courses, for which senior students 
working in teams develop projects proposed by 
industry or other organizations.

RES’EAU Research Progress Report  
Several RES’EAU investigators presented updates on network research projects during AGM 
2015. Across the board they reported that key milestones are being met, while demonstrating 
that technical innovation is alive and well in Canada. For full details on all RES’EAU projects go 
to: www.reseauwaternet.ca/research-themes


