
wat e r c a n a d a . n e t$800

Roles and Rights of Indigenous Canadians
Water Protectors

march/april 2017

Big Picture on 
Small Systems  
(page 10)

In Anishinaabe law, 
water is life (page 16) 

P3s to Bridge  
the Gap (page 18)



http://www.esaa-events.com/watertech


march/april 2017

VOlUmE 17  NUmBEr 2

Mark your calendars! 

Canadian Water Summit
June 22, 2017 • TOROnTO

26

12

16

8

22

fEatUrES

16 Nibi onje biimaadiiziiwin 
in anishinaabe law, water is life. 

By AImée CRAft

18 Private Equity
Bridging the First nations  

infrastructure gap using a p3 model.

By Jeff fRAnk

22 Wayfinding
rethinking B.c.’s approach to  

freshwater through partnerships  

and shared decision-making. 

By nAtAShA OveRduIn  
And ROSIe SImmS

26 Right Framing
Using the concept of water as a human 

right to motivate action on First nations.

By kAtheRIne StARzyk

34 Planet Reconciliation
interweaving indigenous knowledge 

and western science to make water-first 

decisions through Blue ecology.

By kIm StePhenS, mIChAel 
BlACkStOCk, And BOB SAndfORd

cOlUmNS

28 Fine Print
the odds of finding a solution to  

First nation water rights in alberta. 

By ClAytOn leOnARd

36 Rules and Regs
First nations drinking water  

in the absence of meaningful  

regulation and legislation. 

DEpartmENtS

5 Editor’s Note
a profoundly canadian challenge.

6 Front
water Brothers,  

Saskatchewan drainage.

39 People and Events
Jobs, awards, contracts,  

and the latest event coverage.

DriNkiNg watEr

8 Professional  
Development
canada’s funding  

agencies need to catch  

up to foster the capacity  

of First nations to manage  

their own water.

By JOhn mIllAR

waStEwatEr 

10 Big Picture on  
Small Systems 
Onsite treatment systems  

have incredible potential— 

we just need to properly  

manage them. 

By RICk eSSelment  
And tRISh JOhnSOn 

watEr rESOUrcES

12 Seeking Answers  
for Grassy Narrows
Scientists continue fieldwork  

to settle on a remediation  

plan for the river system  

in Grassy narrows.

By eve kRAkOw

StOrmwatEr

24 Sound Service Fee
changing perceptions and  

the legitimacy of  

stormwater fees. 

By SARA JAne O’neIll  
And StePhAnIe CAIRnS

cONVEYaNcE

30 Daylighting
the future of water  

monitoring pipeline leaks  

through fiber optics. 

By JAmeS SBROllA

WATeRCANADA      march/april 2017     3wat e r c a n a d a . n e t

http://www.watersummit.ca
http://www.watercanada.net


Your Community 
Water Partners

For more than 20 years, the 
Ontario Clean Water Agency 
(OCWA) has partnered with 
First Nations communities 
across Ontario. At OCWA,  
we are committed to building 
long term, collaborative 
relationships with our clients 
based on mutual trust 
and respect and a clear 
understanding of  
our client’s needs.

From operations and support 
services, to infrastructure 
project management and onsite 
support and mentoring, OCWA 
employees have the depth of 
knowledge and experience to 
provide total water solutions.

We have a deep understanding 
and respect for the role water 
plays in all communities, 
and recognize the special 
significance it holds for our  
First Nations partners.

OCWA and IBM – proud partners and proud sponsors of the upcoming Canadian Water Summit.

OCWA and IBM are working together to provide  
First Nations communities with water systems support.   
If you would like to learn more and get involved, please  

contact John Kingsbury at Cell: 647-291-3942

Let’s talk. We’re here to discuss your unique 
needs and how we can work together to create 
sustainable water solutions for your community.

http://www.ocwa.com/
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A Profoundly 
Canadian Challenge
By Katherine BalpataKy

iMAGinE A dAy in the life of 12-year-
old makayla mcwatch. after 10 years 
of growing up without access to clean 
drinking water, in a semi-remote 
community northwest of Sault Ste. 
marie, her family turned on the tap 
and poured a glass of water they could 
drink for the first time in her memory. 
makayla mcwatch’s story, as captured 
by cBc news, is one of many that we 
have been reading about lately in the 
mainstream media. 

we know the appalling statistics: 
one third of First nations 
communities have water systems 
that are at medium or high risk of 
producing unsafe water. as of nov. 30, 
health canada reported 130 drinking 
water advisories in indigenous 
communities across canada. thanks 
to the Globe and mail, we also know 
that much of indian and northern 
affairs’ (inac) capital budget goes 
to fixing poorly constructed water 
infrastructure. that is especially 
troubling, given that nearly all the 
funds that have been spent on new 
infrastructure and operating and 
maintenance (O&m) in indigenous 
communities have come from the 
same ministry. 

these challenges are not technical 
ones. Solutions exist. however, there’s 
a need to re-examine how decisions 
on infrastructure spending are made 
and how those assets are sustained—
and more largely, how to overcome 
the broad jurisdictional barriers that 
have impeded progress for decades. 

in this issue of water canada, we 
explore a variety of solutions that 
have proven successful in indigenous 
and remote communities across 
canada. On page 10, we examine 
the potential for on-site treatment 
solutions where a large centralized 

system doesn’t make sense; page 18  
deconstructs the benefits of utilizing 
a p3 model to bridge the gap between 
the private sector and First nations 
communities; page 22 offers 
examples of jurisdictions where the 
co-governance model is working; 
and, on page 36, Kerry Black speaks 
to the need for enforceable drinking 
water regulations in First nations to 
establish an equal playing field.

the theme of water and sanitation 
rights is also a focus, as emphasized 
by our cover. professor rob de 
loë drove home the immediacy 
of this issue during a presentation 
in Ottawa. he said, “we are one 
Supreme court decision away from 
a complete re-writing of the rules 
for water [and indigenous peoples] 
in this country [...] right now, we 
talk about co-governance with 
indigenous people—i wouldn’t at all 
be surprised if one morning we woke 
up and realized that we actually have 
to determine what co-governance 
really is. it’s a profoundly canadian 
decision that we need to deal with.” 

i remain hopeful that we will get 
there. Given the current government’s 
steadfast commitment to address 
indigenous issues and the results 
from the most recent rBc canadian 
water attitudes Study, suggesting 
that almost half of respondents are 
very concerned about the water 
conditions on First nations reserves, 
we are on the right path. the will 
may be there, but we need a new 
approach—one that gives indigenous 
canadians a seat at the table where 
decisions are made about how and 
where to involve the private sector, 
who will take responsibility for 
infrastructure assets, and what kind 
of support is needed. 

Contact katherine at  
416-444-5842 ext. 116 or email 
katherine@watercanada.net

@canadianWater Watercanada

All back issues of Water canada 
are available for download at 
library.actualmedia.ca
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of law at the University of 
manitoba and director of 
research at the national centre 
for truth and reconciliation.  
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Jeff fRAnk  
Jeff is a senior director  
at the castlemain Group.
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PAt kAne  
pat is a yellowknife-based 
photographer covering 
canada’s Far north. 
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rules & regs, Groundbreakers, 
Fine print, and liquid assets.

to inquire about advertising,  
contact elena@actualmedia.ca

nExt iSSUE: MAy/jUnE

FEAtURE CoNtRiBUtoRS FRoNt

ABoUt thE CoVER

Gwich’in community leader Tania 
Larsson stands on the shores of the 
Lutselk’e area, Northwest Territories. 
Larsson is the co-founder of Dene 
Nahjo, a group of young leaders 
who are working to advance social 
and environmental justice in the 
NWT by promoting traditional 
practices. Respecting and 
protecting the land, animals, and 
the water is part of the Dene way of 
life. The phrase Dene Nahjo means 
“doing things in a good way.” The 
photo was taken by Pat Kane.

•  water-energy nexus  
for drinking water

•  Coastal climate  
change adaptation

•  floodnet

JACIndA mACk 
Jacinda is the coordinator 
of First nations  
women advocating 
responsible mining.
PG 42

ALEx And tyLEr MiffLin (a.k.a. the 
water Brothers) are at it again, having 
launched their fourth season of water 
episodes on march 3 through tV 
Ontario. the series of six episodes, 
airing Fridays at 7:00 p.m., explores how 
we can better protect water resources.

“One of the more interesting things 
that we did was to go underground 
and explore the sewers of toronto,” 
said tyler. “it was gross. i smelled for 
three days. But it gave me a whole new 
level of respect for people who work in 
wastewater and water treatment.”

“we also visited with Barry Orr from 
the city of london,” said alex. “Barry is 
a rock star in the water community, and 
he gave us a firsthand tour of some of 
the challenges that wastewater systems 
face across canada.”

in their first episode of the season, 
entitled Flying rivers, the two brothers 
journey across the amazon rainforest to 
show the effects of deforestation on the 
water cycle and meet with innovative 
farmers and indigenous communities 
who are trying to protect forests while 
maintaining high productivity.

“we got to fly across the amazon 
through the flying rivers with this guy 
who helped spearhead the project to 
measure how the water moves across the 
rainforest and how these flying rivers 
are being changed and transformed as 
the forest is destroyed,” said tyler.

“trees transpire 90–99 per cent of 
what they take into their roots. it gets 
evaporated back into the air. across the 
amazon you have hundreds of millions 
of trees and they are all transpiring a 
tremendous amount of water—so much 
in fact that it is more water than flows 
in the amazon river itself. there are 
rivers of atmospheric water vapour.” 

here’s the rundown on season 4:

march 3rd – flying Rivers: air 
adventure above the mighty amazon.   

march 10th – the Big leak: 
investigating aging water networks 
underground.  

march 17th – Ocean Spies: 
documenting illegal fishing near the 
South pacific nation of palau.

march 24th – On thin Ice: exploring 
the athabasca glacier in alberta 
and experimental lakes area (ela) 
research centre in northern Ontario.  

march 31th – food, less water: 
meeting farmers who employ innovative 
technologies to combat water waste. 

April 7th – the end of Sushi: 
examining the impact that sushi has on 
the health of our oceans.  Wc

the water Brothers launch season 4

water Celebs

All Water Brothers’ episodes 
are available for free streaming 
at thewaterbrothers.ca

All photos: The W
ater Brothers

the Belo Monte Dam 
on the Amazon River. Amazon rainforest.

Alex and tyler Mifflin 
(a.k.a. the Water 
Brothers) explore the 
100-year-old sewers 
at Front St. and Scott 
St., toronto, ont.
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FRoNt

online at 
WATeRCAnADA.neT

tHErE ArE fEW EnvironMEntS 

in canada that are more susceptible 
to seasonal change in precipitation 
and surface water storage than 
Saskatchewan. delivering upon its risk-
based agricultural water management 
strategy, Saskatchewan’s water Security 
agency (wSa) has issued the largest 
single agricultural drainage approval 
in the province’s history. located in the 
Gooseberry lake watershed, the dry lake 
project is a single approval permit issued 
to 73 landowners of more than 7,000 
hectares (18,000 acres) for an organized, 
managed drainage network. while large 
scale organized drainage projects have 
been built before, this project is unique as 
it includes all existing drainage works and 
some future drainage works.

“nowhere else has a project of this 
magnitude ever been accomplished. 
this single project is equal to roughly 
one year of drainage approvals issued 
in southeast Saskatchewan, which is 
remarkable progress,” said Scott moe, 

the minister responsible for the wSa.
the province announced the terms of 

its new drainage regulations in 2015, 
with details on the approval process 
following. the new approach seeks to 
streamline approvals, while mitigating 
damage on water resources. Key 
changes include assessing the impact on 
flooding, water quality and habitat loss 
when approving drainage projects, and 
ensuring those impacts are addressed. 
the regulations also include some 
specific targets, such as zero tolerance 
for infilling, classification of wetlands, 
and aim for 10 per cent wetland 
restoration—many of which have some 
producers concerned about the bottom 
line impacts. all drainage activities in 
the province are subject to the new 
rules, including pre-1981 works, which 
are required to obtain an approval or be 
closed. the dry lake project approval 
is part phased-in approach planned 
to bring the entire province into 
compliance within a decade.  Wc

coMMEnt: global water forum 
details the history, present, and 
future of United Nations framework 
convention on climate change and 
its policies blending climate change 
and water resource management.

bit.ly/Climate-Water

One hell of a ditch

Visit top100projects.ca 

for updated 2017 list!

Page 8, Jan/feb 2017: in the author’s bio alnoor allidina is cited as 
the technical lead for the city of toronto’s water transmission System 
Optimization. it should say that allidina is the associate director and practice 
lead of intelligent systems with iBi Group and technical lead on the project.  

CoRRECtioNS

Page 30, Jan/feb 2017: water canada erroneously tied metro 
Vancouver’s new lions Gate Secondary wastewater treatment plant with a wastewater 
project that is being undertaken by the capital regional district on Vancouver island. 
to clarify, there is no connection between these two wastewater treatment infrastructure 
projects, which are being built by separate and autonomous regional governments in 
different parts of the province. the article quoted Jonathan wilkinson, mp for north 
Vancouver and parliamentary secretary to the minister of environment and climate change, 
about the capital regional district without differentiating between both projects. Quotes 
from students that were included in the sidebar were also misrepresented.

nEWS: first Nations will get  
$24.7 million in federal funding  
to fight flooding and rising seas.

bit.ly/NorthernFlood

coMMEnt: four legal tools to  
protect first Nations right to water

bit.ly/RightsInCanada

Water overflows a drainage 
ditch in Saskatchewan 

during the spring freshet.

Drainage ditches are used by agricultural 
producers to remove excess water and 

boost production. During seasonal 
flooding they avoid costly damage.

All photos: C
reative C

om
m

ons
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are directly linked to this reality. 
experience has shown that building 

local capacity has the potential to generate 
significant cost savings for governments 
in the long run by helping to avoid 
replacing derelict water treatment plants. 
local training offers sustainability—
when a project ends, the skills remain in 
the community, facilitating independent 
water resource management. Our 
programs experience very high levels of 
community uptake, and the political will 
to address this issue is currently strong. 
and yet, creativity to pursue water-focused 
capacity building programs through other 
objectives is necessary, because direct 
funding mechanisms related to our work, 
that charities can apply to, do not yet exist.   

creative funding schemes
water First receives annual funding from 
the natural Sciences and engineering 
research council of canada’s 
promoscience program; however, such 
funding opportunities are rare. we’ve 

canada’s funding agencies need to catch up to foster the capacity 

of First nations to manage their own water. By JOhn millar

Professional 
Development

Joseph Sutherland from the Fort 
Albany First Nation conducts a 

baseline water quality study funded 
by the Canada/ontario Resource 
Development Agreement (better 

known as CoRDA in First Nations). 

DRiNkiNG WAtER
All photos: W

ater First

for MorE tHAn foUr yEArS, water 
First has delivered capacity building and 
training programs within First nations 
communities to address critical water 
issues in Ontario. Boil water advisories in 
First nations communities in canada are 
widespread, and a third of First nations 
communities in Ontario lack a certified 
water treatment plant operator. yet, on 
more than one occasion, water First has 
been the only canadian charity, or one of 
just a few, present at national, provincial, 
and regional conferences related to First 
nations water challenges. this is in stark 
contrast to other gatherings attended, 
with an emphasis on drinking water 
challenges abroad, where canadian civil 
society has a rich and vibrant presence.   

water First proposes an education and 
training solution that addresses a key part 
of the problem—capacity. First nations 
peoples are significantly underrepresented 
in the sciences, and water science is 
no exception. widespread boil water 
advisories in First nations communities 

analyzed the complex frameworks of 
leading non-profit granting agencies, met 
with their representatives, and concluded 
they do not have an avenue that facilitates 
First nations water science training as an 
end unto itself.

to overcome these barriers, we 
brainstorm projects for which there 
are established funding avenues and 
we weave First nations water science 
training into them. On the surface, 
the programs have nothing to do with 
First nations water science capacity 
development; however, the byproducts 
do. For example, environmental 
rehabilitation and research projects 
such as fish habitat restoration, baseline 
water quality studies, or testing for 
mercury concentrations in fish can all 
be opportunities to pursue water science 
training with First nations communities. 
the formal deliverables may be datasets 
and site restoration metrics, but if we 
hire and train locally to achieve project 
outcomes, we can deliver water science 
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training programs together with First 
natons, nonetheless. we’ve now worked 
with 28 First nations communities.

private donors, foundations, and 
corporate sponsors have also supported 
our programs, yet few of these funding 
mechanisms have a mandate to scale 
up. as a result, we create a program, 
assemble the required resources, deliver 
that program, achieve decent results, and 
then shelve the program only to start all 
over from scratch.  

Signs of change
Over the last six months, water First has 
been working in partnership with the 
United chiefs and councils of mnidoo 

mnising, Keewaytinook Okimakanak, and 
the Union of Ontario indians to create 
a scalable water management training 

and certification program for young 
adults in First nations communities. 
together, these groups propose to deliver 
an in-depth capacity building program in 
seven First nations on manitoulin island, 
with the potential to expand to additional 
communities. at the time of writing, 
there’s strong government interest in 
funding the pilot initiative.

Governments, donors, and other 
funding agencies have a long and 
successful history of influencing the 
activities of canadian non-profits by 
providing direct funding for desired 

activities. thanks to prime minister 
trudeau’s pledge to eliminate First 
nations’ boil water advisories within five 
years, there is more public awareness of 
the issue, and support for solving it, than 
ever before. through this lens, there is a 
real opportunity to jumpstart canadian 
civil society’s engagement with First 
nations’ water challenges.

canadian civil society has the 
capacity to deliver programs that lead to 
sustainable access to clean drinking water. 
if governments, other funding agencies, 
First nations, and non-profilts work 
together to address capacity, water First’s 
work will one day be obsolete as First 
nations gain the capacity to successfully 
and independently manage their water 
resources long into the future.  Wc

DRiNkiNG WAtER

Experience has shown that building local capacity 

has the potential to generate significant cost 

savings for governments in the long run, by helping 

to avoid replacing derelict water treatment plants.

John millar is the 
founder and executive 
director of water First.

A water education workshop underway at the elementary school at 
Shawanaga First Nation. the workshop is a part of an environmental 
water quality research project funded by health Canada. Water 
First partnered with hydrologist Murray Richardson of Carleton 
University to design educational workshops for the local school. 

Elementary school students from temagami First Nation 
take part in a study to establish mercury concentrations 
in fish within the community’s traditional territory. 

A fish spawning habitat restoration project at temagami First 
Nation, funded by Environment and Climate Change Canada. 
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40 existing environmental compliance 

approvals, but we have to educate the 

ministry of the environment and climate 

change (mOecc) about our technology 

with each new application.” despite the 

advantages of onsite systems in small 

communities, the sector has several non-

technical challenges to overcome.

Long and short
Onsite solutions are often considered 

interim measures that are meant to fill 

a need until a larger-scale conventional 

service is made available. this perception 

means that traditional solutions 

continue to take priority during design 

and procurement processes. when, 

in fact, onsite solutions have practical 

and sustainable potential as permanent 

solutions. 

Onsite treatment systems have incredible potential.  

we just need to properly manage them. By ricK eSSelment and triSh JOhnSOn

Big Picture on Small Systems

WAStEWAtER
All photos: RH

2O
 N

orth Am
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onSitE WAStEWAtEr trEAtMEnt 

SyStEMS can provide permanent, 
affordable, and safe solutions for 
small communities. they can remove 
pollutants, including nitrogen and 
phosphorous, and often have a smaller 
energy footprint than conventional 
sewage plants. Onsite water systems keep 
water in the local watershed. they are 
scalable and can serve individual homes, 
commercial facilities, subdivisions, 
and entire communities. while onsite 
systems can provide many benefits, 
companies that offer these solutions 
often face pushback. 

“the best solution for a small 
community is often an onsite or small 
communal system, but we constantly have 
to justify this,” said miles maccormack, 
engineering design manager for rh2O 
north america. “we have more than 

Line of duty
decentralized water and wastewater 
treatment shifts the responsibility 
of operation and maintenance 
to individuals, and thus, private 
ownership, so onsite servicing suffers 
from bureaucratic resistance. this is a 
substantial challenge, and it requires 
policy and regulations that enable 
collaboration between the government, 
owners, and service providers to verify 
and enforce compliance to protect the 
environment and public health.

maccormack said that municipalities 
in Ontario are reluctant to take on 
management of distributed systems, 
mostly because it requires a municipal 
responsibility agreement. “we manage 
wastewater treatment systems for a 
population equivalent to more than 
15,000 with a staff of about seven 

installation of these 
units has been 
ongoing since 
September 2011. the 
installed cost varies 
based on size of the 
treatment unit, but 
is generally in the 
range of $15,000 to 
$25,000. operational 
cost is estimated in 
the range of $60 per 
year for electricity 
and requires 
pumpout of sludge 
every two to  
four years.

this development project in Puslinch, ontario, uses an onsite water treatment system 
from ontario-based Rh2o North America for 75 homes. the decentralized system 
achieves advanced treatment standards using a compact design with low energy costs.
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people, so it is possible to efficiently 
and economically manage distributed 
systems. Our renewable one-year service 
agreement includes remote monitoring 
and control functionality to minimize 
operation risk for commercial clients, 
homeowners, and the mOecc.”  

Pros who know
there is an inertia stemming from a lack 
of professional knowledge in some of the 
large, conventional engineering firms 
about contemporary onsite solutions. 
while the tendency toward traditional 
solutions plays a role in project design 
specifications, consultants need to move 
toward small-scale projects with new 
knowledge, some creativity, and insight.

Guidelines for management
while most onsite systems are easy 
to operate and maintain, they are not 
always properly managed. For this 
reason, they do not always provide the 
required level of treatment, which poses 

risks for compliance and costs. to remedy 
this issue, canada needs better life-cycle 
management policies and guidelines.

Lessons from  
the United States
Since 1997, decentralized wastewater 
systems have been recognized as 
a permanent part of the national 
wastewater infrastructure in the 
United States. Onsite, distributed, and 
decentralized systems presently provide 
efficient solutions for 25 per cent of 
existing U.S. homes, serving 85 million 
people, and are planned for 33 per cent 
of all new development.

the U.S. environmental protection 
agency (epa) has created five 
conceptual management models, from 
the homeowner level up to regional 
management entity (rme) Ownership 
that designate who and how these 
systems will be maintained in the long 
term. these models provide a guide 
that matches management controls to 

potential public health and water quality 
risks. the models ensure accountability 
and competent oversight, offering 
certification and education, inspection 
requirements, and the ability to use 
third-party managers.

there is potential in canada to take 
cues from the U.S. epa’s management 
models and volunteer national guidelines 
to realize the benefits. developing tools for 
better management of onsite systems will 
increase confidence in the systems among 
professionals. in turn, it will also allow small 
communities to realize the benefits.  Wc

WAStEWAtER

rick esselment is past president of the 
Ontario Onsite wastewater association and is 
currently the government relations co-chair. 
trish Johnson is the lead for watertap’s 
Better Best practices initiative.
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expert panel of federal and provincial 
scientists put forth a remediation 
plan. But the Ontario government did 
not act. recently, the Grassy narrows 
First nation commissioned a team of 
mercury contamination experts to revisit 
the situation and recommend the best 
solutions to decontaminate the water. 

the team asserts that the river 
can and should be cleaned up. they 
recommended a thorough investigation 
to find the source of what appears to 
be ongoing, low-level contamination and 
remediation of the river system using 
enhanced natural recovery (enr) and 
nitrate injection techniques.

ongoing source
dr. John rudd is a former federal 
researcher that conducted the original 
three-year study of the wabugoon-
english river in the early 1980s. rudd and 
his team have and continue to assert that 
the river can and should be cleaned up. 
Ultimately, he led the latest investigation 

Scientists continue fieldwork to settle on a remediation 

plan for the river system in Grassy narrows. By eVe KraKOw

Seeking Answers  
in Grassy Narrows

it is a known 
fact that forestry 

practices increase 
mercury and 

methylmercury 
output from 

boreal forest.
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AniSHinABEK (Grassy narrows) First 
nation has been living with the effects of 
mercury poisoning for over a generation. 
while liability has not been established, 
it is known that between 1962 and 1970, 
the reed paper’s chemical plant in 
dryden dumped 10 tonnes of mercury 
into the wabigoon-english river. 

when high levels of mercury were 
discovered in the fish in 1970, the Ontario 
government closed the local commercial, 
tourism, and subsistence fisheries. this 
removed a primary income source for 
the Grassy narrows people and an 
important part of their diet and their 
culture. But nothing was done to remedy 
the contamination.

Over the years, environmentalists, 
scientists, federal and provincial 
governments, and the First nation 
community itself, have attracted 
attention for their actions, inactions, 
and calls for action to address 
contaminated areas. in 1984, an 

for the Grassy narrows community, 
and upon thorough inquiry as to the 
source of what appears to be ongoing, 
low-level contamination, recommended 
remediation of the river system using 
enhanced natural recovery (enr) and 
nitrate injection techniques.

in their findings, released may of 2016, 
rudd and his colleagues reported that 
although, initially, the river seemed to 
be cleaning itself, recovery has stalled. 
they believe the upper lakes, clay lake 
and Ball lake, could still be receiving 
mercury input from upstream [where 
the former reed plant sits], either from 
mercury trapped in sediments and 
eroded during times of high flow, or from 
leakage occurring at the site of the old 
plant.

“it’s very common that former chlor-
alkali plants continue to leak mercury 
at a much reduced, but still significant 
rate after they’ve been closed down. 
this can go on for decades,” explained 
rudd. in addition to his experience at 

C
redit: Freegrassy.net
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a complete investigation of the site is 
needed, so that any ongoing source of 
mercury can be shut off.

Grant walsom heads the remediation 
and risk assessment Business Group at 
XcG consulting and is vice-president 
of the canadian Brownfields network. 
he has over 20 years’ experience in soil 

and groundwater 
remediation, mostly 
at industrial sites. 
walsom agreed that 
if the river has not 
recovered on its 
own after all this 
time, there is likely 
an ongoing, low-
level contaminant 

source. “One possibility is that there 
could be groundwater carrying mercury 
into the river at certain times of year—
whether it’s from the chlor-alkali plant 
site, a disposal site, or something else,” 
said walsom. 

nor was walsom entirely surprised 

the department of Fisheries and Oceans, 
and as chief scientist of the experimental 
lakes area research station, rudd has 
worked on two major industrial mercury 
remediation projects in the United States. 

earlier this year, the environmental 
organization earthroots took soil 
samples in an area pointed out by a 

former dryden mill worker and found 
very high concentrations of mercury. 
rudd said that while this dump could 
be the source, “there is often a lot of 
mercury under the concrete floors of 
buildings where chlor-alkali cells were 
formerly located.” either way, he said, 

by earthroots’ findings. “there were a 
lot of poor disposal practices in the 60s 
and 70s,” he said. “it was very common 
for people to just dump waste or solvent 
in the gravel area behind the plant 
to kill the weeds, or to just dig a hole  
and bury it.”

if, however, it turns out that the 
mercury is coming from sediments in 
the wabigoon river between dryden and 
clay lake, the situation will be trickier 
to address. rudd said that if additional 
fieldwork reveals hot spots where 
mercury concentrations are particularly 
high, remediation solutions might 
include some very localized hydraulic 
dredging and/or armoured capping—
capping involves adding materials to 
cover contaminated sediment to prevent 
it from entering the water column.

cleaning up clay Lake
to deal with the mercury present in the 
lakes and rivers, rudd and his team 
ranked a number of options according 

One possibility is that there could be 

groundwater carrying mercury into 

the river at certain times of year.
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C
redit: Allan Lissner

over 300 people gathered in toronto at Ryerson 
University on tuesday, May 31, 2016 to hear from Judy 
Da Silva and Chief Simon Fobister of Grassy Narrows.

(L-R) trish Sellers, Bruce townsend, 
Judy Da Silva, Carol kelly, John Rudd.

Grassy Narrows residents prepare a fish meal 
outside Queen’s Park on June 23, 2016.

Chief Simon Fobister of Grassy Narrows led the 
River Run March and Rally on April 7, 2010 to garner 
public and political support for the community.

C
redit: Freegrassy.net

C
redit: Allan Lissner and Taina Da Silva
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ourtesy of Dr. John Rudd
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production would be half,” said rudd.
the second method proposed is 

to inject nitrate into the lake bottom 
waters to prevent the bacteria from 
producing methyl mercury. “lakes with 
anoxic bottom waters often have higher 
mercury concentrations in the fish,” said 
rudd. “we now know this is because 
[...]the methyl mercury is produced 

right in the water 
itself. when that 
water mixes into 
the rest of the lake, 
the methyl mercury 
is immediately 
available to the food 
chain and goes right 
into the fish.” he 
added that nitrate 

injection has been shown to cause a 
quick reduction in mercury levels.

the report team estimated it would 
cost $6 million per year for enr, which 
would need to be continued for seven to 
nine years; figures were not provided for 
nitrate injection.

walsom thought the report and 
remediation solutions proposed were the 
least disruptive options. he also agreed 
with the proposal’s adaptive management 

to what would be most effective, least 
disruptive to the environment, and least 
costly. this led them to enr and nitrate 
injection at clay lake.

it is important to understand that 
methyl mercury, the form of mercury 
found in fish, is produced from inorganic 
mercury, either in the sediments or in 
anoxic (low-oxygen) bottom waters of 

lakes by bacteria that live there. the 
methyl mercury then moves up the food 
chain into the fish.

with enr, the idea is to dilute the 
concentration of inorganic mercury in 
the sediments by adding clean sediments 
taken from another part of the river 
system. “if you could increase the clean 
sediment load to clay lake by a factor of 
two, mercury concentrations in the lake 
would be half, and so methylmercury 

approach, i.e. start with one solution, 
monitor and assess how it goes, then 
adjust the program accordingly. 

Judy da Silva, who grew up in Grassy 
narrows when the chemical plant was 
still operating, has been living with 
the effects of mercury poisoning all 
her life. these include loss of muscle 
co-ordination, vision loss, and slurred 
speech. a leading advocate for her 
community, da Silva hopes the backing 
of professionals like rudd will help move 
things forward. But she is wary. She fears 
the fieldwork will just lead to another 
report that will sit on another shelf. 

no remediation  
money promised
last november, the Ontario government 
earmarked $300,000 for her community 
to continue its studies. about $80,000 
has been received for work completed in 
the fall and for the next leg of fieldwork 
planned. So far, no money has been 
promised for actual remediation. “i 
feel like the government is stalling,”  
said da Silva. 

however, in a statement released 
February 13, 2017, the Ontario 
government said it is “committed 

WAtER RESoURCES

if you could increase the clean 

sediment load to clay lake by a 

factor of two, mercury concentrations 

in the lake would be half.

in 2015, Grassy Narrows Chief Roger Fobister led efforts to take the 
province of ontario to court over a forestry management plan that 
allowed logging near the community after the First Nation’s request for 
an environmental assessment was denied. the concern was that clear-
cutting would release more methylmercury into the environment.

C
redit: Freegrassy.net
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to working with all partners […]  
to creating and implementing a 
comprehensive remediation action 
plan for the english wabigoon river.” 
the statement was signed by david 
Zimmer, minister of indigenous 
relations and reconciliation, and Glen 
murray, minister of the environment 
and climate change. the release also 
said that in light of new information 
that has come forward, “we are now 
conducting a full and rigorous mercury 
contamination assessment on the 
entire mill site.”

rudd and his team are going back 
to Grassy narrows this summer 
to try and identify the source of the 
incoming mercury, whether it’s from 
the plant or in the sediment. they will 
conduct further testing of enr and 
nitrate injection to make sure these 
are the most appropriate remediation 
strategies for the area. 

rudd is optimistic. he plans to 
engage and mentor Grassy narrows 
youth in the necessary fieldwork. “they 
will be involved in important parts of 
the scientific fieldwork, including 
the sampling of young walleye and 
northern pike.” 

“Our youth will benefit from being 
exposed to the science of the river 
system,” agreed da Silva. “the health 
of the river is the health of our people, 
the anishinabek.”

even if all goes well, rudd estimated 
it will take at least five years from the 
start of remediation before mercury 
concentrations start to drop. a study 
of clay lake in 1994 found mercury 
concentrations were 2.4 ppm in walleye 
and 1.5 ppm in northern pike. a level 
of 0.5 ppm would allow commercial 
and sport fisheries to resume, but “for 
a sustainable fishery, it needs to be 
around 0.2 ppm,” said rudd. 

that is the ultimate goal for the 
Grassy narrows people. “the food 
from the land is a part of who we are,” 
said da Silva.  Wc
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is the blood of mother earth (ninge 
aakiin). Our grandmothers collectively 
hold these water teachings.

Water is life. 
water is life. this phrase has been burning 
up social media, fueling resurgence 

campaigns, and voicing the anti-pipeline 
advocacy of indigenous communities 
such as the Standing rock Sioux. you’ll 

in anishinaabe law, water is life. By aimée craFt

Nibi onje biimaadiiziiwin

Water 
ceremony and 
offerings in 
Whiteshell, 
Manitoba, 
June, 2015.

EvEry MorninG WHEn i WAKE UP in 
winnipeg, i thank the spirit of the water 
and the people from whose territory i 
drink. i think of the people of Shoal lake, 
whose lands have been providing safe 
and abundant drinking water to the city 
of winnipeg for a century. meanwhile, 
they boil their own drinking water and 
travel over dangerous water and ice 
from their community, which became an 
island when a canal was built to serve 
winnipeg’s drinking water needs. i think 
of the long underground journey of 
my drinking water, disconnected from 
its natural course over land, through a 
150-kilometre aqueduct constructed 
for the sole purpose of sustaining the 
needs of a growing city. i also think of my 
relationship to water. as women, we are 
responsible for water, because we are the 
carriers of birth water. we acknowledge 
that the water flowing through our lands 

hear the phrase from many indigenous 
people living on turtle island (north 
america). the story of turtle island tells 
us of our creation, or re-creation, and 
about the delicate balance of relationships 
between humans and other beings. it 
shows us that while water is the source of 

life, it can also take away life, such as in 
the time of the great flood.

anishinaabe and other indigenous 

Nibi onje biimaadiiziiwin is not a biological 

assertion. Of course we cannot survive without 

water and, yes, our bodies are made up of 

water. however, what it means is that water 

literally has a spirit to which we owe our lives.

C
redit: M

onica M
ai A salmon sun rises over the 

Whiteshell river at the June 
2015 Water Gathering.
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people have cared for water through 
indigenous laws designed for its 
protection. in anishinaabe inaakonigewin 
(our own legal system), we regard nibi 
(water) as a being with which we conduct 
a relationship. we do not control it, even 
though in some cases we try. water is an 
independent legal actor. when we alter 
water, for example by adding chemicals 
to make it safer to drink, this changes our 
relationship with the water and makes 
many elders feel unsafe. we also know 
that we cannot stop water’s flow without 
consequences—and in anishinaabe 
inaakonigewin, this is a breach of sacred 
and natural law. when we alter the flow 
of water, we must have good reasons 
and be prepared to make reparations to 
the water and other beings, including 
animals and plants. we do that through 
ceremonies for healing water and 
seasonal water ceremonies—and through 
our everyday actions. each of us should 
be involved in supporting that process: 
indigenous and non-indigenous, women 
and men (as women’s helpers), young 
and old. Our direction should come from 
the grandmothers.

many water laws and teachings have 
been shared over the last few years 
by elders from anishinaabe nations 
in treaty areas 1, 2, and 3 (manitoba 
and northwestern Ontario). as part 

of research projects related to clean 
drinking water for First nations, we have 
gathered on the land at sacred sites and 
teaching lodges. “when we fulfill our 
duties, it replenishes us... the spirits look 
after us,” elder niizhoosake copenace 
reminded us at one of these gatherings. 
the elders have shared their knowledge 
with indigenous and non-indigenous 
participants, including students of 
law, arts, science, and engineering, to 
complement their technical skills and 
make them more effective professionals 
and community partners.

By raising awareness of our sacred 
relationship with water, we can encourage 
each other to have better environmental 
protection practices in our families and 
communities. and by understanding 
our relationships to other living 
beings, we work towards achieving our 
mino-biimaadiiziiwin (individual and 
collective well-being). anishinaabe nibi 
inaakonigewin (our water law) is one 
important source of that well-being.  Wc

aimée craft was named director of research 
for the national inquiry into missing and 
murdered indigenous women and Girls 
after working as an assistant professor 
of law at the University of manitoba and 
director of research at the national centre 
for truth and reconciliation.

Source: C
raft and AN

I Faculty of Elders
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of the environment and Sustainable 
development released a report detailing 
on-reserve water treatment and that 
enforceable regulations for water and 
potable water treatment on reserve did 
not exist. they still don’t. while training 
programs such as train the trainer and 
the circuit rider training program have 
proven to be effective in some regions, 
their positive impact does not offset 
poor design and performance criteria, 
or the under-funding of operation and 
maintenance programs.

while no catchall exists to correct 
all water infrastructure issues on 
reserve, there is an approach that 
could be applicable to 75 per cent of 
the water and wastewater systems in 

Bridging the First nations infrastructure gap using a p3 model. By JeFF FranK

Private Equity
Construction workers augur to fit a pipe under 
the island highway as part of the Nanoose 
First Nation Community Sewer Project.

All photos: C
hatw

in Engineering Ltd.

indiGEnoUS coMMUnitiES across 
canada face a deficit of on-reserve 
potable water, wastewater systems, water 
distribution, and wastewater collection 
infrastructure. they are also challenged 
by archaic procurement and financing 
models that drive up costs.  

when you examine the numbers 
nationally, it would appear that the 
situation has progressively worsened. 
as of October 2016, there were 133 
drinking water advisories in First 
nation communities across canada 
(not including B.c.); whereas, ten years 
earlier in march 2006, there were 54 
fewer drinking water advisories across 
canada (including B.c.).

in September 2005, the commissioner 

indigenous communities. this approach 
would pair the knowledge, capacity, 
ingenuity, and expertise found in the 
private sector with indigenous need. 
currently, infrastructure on reserve 
tends to deteriorate at a faster rate 
than non-indigenous communities, 
because on-reserve operation and 
maintenance (O&m) is underfunded. 
Often the community lacks adequate, 
consistent training or is unable to retain 
trained, qualified employees to operate  
the facility.

A role for the private sector
connecting the private sector to a 
treatment system for its designed 
lifecycle, governed by the associated 
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the private sector is responsible for 
ongoing operation and maintenance of 
the asset, and payment is incentive based 
on contractual performance criteria. in 
basic terms, if the private sector does not 

deliver the customer 
does not pay.

the private 
sector is financially 
motivated to 
build indigenous 
capacity, expertise, 
and retention. 
ensuring capacity 

building, knowledge transfer, and 
ongoing technical support are at the 
forefront of design, construction, 
operation and maintenance plans—or 

performance criteria, would greatly 
reduce the number of drinking water 
advisories on reserve. procurement 
processes—such as public-private 
partnerships (p3) and alternative 

service delivery (aSd) models—create 
the necessary environment where 
delivery of the service becomes the most 
important outcome. with both models, 

they risk not meeting the requirements 
of performance-based contracts. having 
the private sector and indigenous 
communities work together for the 
lifecycle of treatment systems will not 
only help supply essential infrastructure, 
it will give First nations essential market-
based skills to secure the (sustainable) 
future of their communities.

financial risk
Financial risk serves to regulate 
private-sector activity in First nations 
communities under this collaborative 
approach. it incentivizes appropriate 
design, financing, and construction 
methods and necessitates a sustainable 
and realistic O&m program. 

with both models, building, knowledge 

transfer, and ongoing technical support are 

at the forefront of design, construction, 

operation and maintenance plans.

in the foreground, the 
forcemain is being 
prepared for replacement. 
Behind, a Canadian Navy 
ship from the Nanoose 
testing Base travels past.

Construction workers build 
the sewer pumping station.

here workers bury the forcemain in the intertidal 
zone—part of the NFN Community Sewer Project.
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procurement models used by indigenous 
and northern affairs canada (inac).

Size up
while it is true that infrastructure projects 
that are $30 million or less in size are less 
attractive to the private sector market, 
bundling projects is an option. Bundling 
similar projects provides buying power 
leverage to First nations communities, 
shares the administration burden, and 
has the potential to be sufficient in size to 
attract the private sector market.

to date, one of the greatest 
impediments to implementing aSd 
models has been the bureaucratic ranks 
within inac. their existing procurement 
policies do not lend themselves to 
modernization and innovation, despite 
mandated policy and implementation 
edicts from the treasury Board and 
minister of Finance. as a minimum, a 
new O&m funding model is needed at 
inac. the current model is not just a 
barrier to aSd models, it is a barrier to 

naysayers of aSds and p3s in 
indigenous infrastructure projects cite 
high development costs, insufficient 
project capital expenditure size, and 
unknown support from the federal 
government as common barriers. though 
p3s will have higher development and 
transaction costs than a traditional 
design-build (dB) project, construction, 
operation, and maintenance costs can be 
much lower. as well, the retained risk for 
indigenous communities in a p3 would 
be minimal compared to the dB model.

the integration of design, build, 
finance, operation, and maintenance into 
one contract encourages better up-front 
planning and integration. p3s generally 
have a longer procurement time, but 
that is more than made up for through a 
consequently well-planned construction 
phase. p3 procurement processes can 
shave years off the projected completion 
date of a project. long construction 
phases have typically been one of 
the biggest issues with traditional 

better outcomes for all infrastructure  
on reserve.

Shining examples
although there are few examples in 
First nation’s where industry has 
played a long-term role in ensuring 
that performance criteria is maintained 
through the project lifecycle, there are a 
few shining examples. One of these is the 
nanoose First nation (nFn) wastewater 
treatment plant project on Vancouver 
island that was completed in 2006.  

prior to the construction of the new 
treatment plant, sewage treatment was 
by way of septic tanks and tile fields. 
the majority of the tile fields were in a 
stage of failure, and raw sewage flowed 
overland to the foreshore and polluted 
the intertidal area. the land was not 
suitable for ground disposal and there 
was no municipal or regional sewage 
system available to connect to. the only 
option available to nFn was to construct 
a sanitary sewage collection system and 
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a sewage treatment system with an ocean 
outfall. this idea was initially rejected by 
the department of Fisheries and Oceans 
due to an objection by the Underwater 
harvesters’ association. But the 
objection was overcome after a marine 

environmental survey and mitigation 
plan was developed that satisfied  
all parties.

a sewage treatment plant was 
designed to deliver 10/10 effluent 
standard and has consistently 
delivered below that. the ocean outfall 
effluent attains one of the highest 

standards on the west coast of canada. 
the sewage treatment process selected 
was a proprietary system supplied by 
ecOfluid Systems inc., an Upflow 
Sludge Blanket Filtration (USBF). 
the plant was contracted as a design-

B u i l d - O p e r a t e 
(dBO) project, 
one of many aSd 
models available.

the  aSd 
model has proven 
effective not just 
in treatment, but 
in its connecting 
First nations to 
the private sector. 

the treatment plant’s O&m contractor 
was hired for the project lifecycle, and 
they have hired local band members 
and trained them under a certification 
program to provide the operation and 
maintenance of the system. in this case, 
the band petitioned inac to pay the full 
cost of the O&m, instead of the standard 

80 per cent of the formula based O&m 
costing allowance.

this example highlights the benefits 
of utilizing an aSd model to meet 
some of the strictest effluent criteria 
in canada, while delivering the project 
on time and on budget, and further, 
delivering essential skills and capacity 
to a First nations community. the 
nFn project and its funding model are 
a roadmap to delivering aSd models 
over conventional procurement 
for First nations, and it shows that 
collaboration between the private 
sector and First nations can provide 
clean water and prosperity.  Wc

Jeff Frank is the senior director at the 
castlemain Group the castlemain Group 
is a consultancy dedicated to providing 
negotiation, governance, policy, development, 
infrastructure, and communication advisory 
services to First nations communities.

the alternative service delivery  

model has proven effective not just 

in treatment, but in its connecting  

first Nations to the private sector.
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conducted by the University of Victoria’s 
pOliS water Sustainability project, 
77 per cent of respondents agreed that 
co-governance with First nations is a 
necessary requisite of effective watershed 
governance. Further reinforcing the 
need for new forms of shared decision-
making, the Supreme court of canada 
has established that aboriginal rights and 
title can no longer be ignored and that 
First nations must have an explicit role 
in decision-making in their traditional 
territories. canada also recently 
adopted the United Nations Declaration 
on the Rights of Indigenous Peoples, 
which articulates the need for state 
governments to achieve the consent of 
indigenous peoples in decisions affecting 
their territories.

rethinking B.c.’s approach to freshwater through partnerships 

and shared decision-making. By nataSha OVerdUin and rOSie SimmS

Wayfinding

Lloyd Chicot, Chief of the kakisa Dene First Nation, and his wife Anita take an evening 
boat ride in late September on tathlina Lake, Northwest territories. the kakisa Dene 
First Nation resides within the Great Slave sub-basin, part of the Mackenzie River Basin. 
the Basin’s water is a shining example of co-governance that was negotiated with  
First Nations at the table. A first suite of bilateral agreements with neighbouring 
jurisdictions, such as Alberta and B.C., have also been reached.

rEcEnt LEGAL SHiftS within certain 
provinces and territories in canada 
are driving changes in how freshwater 
is governed. within these modern 
arrangements, co-governance between 
non-indigenous and indigenous 
governments is widely supported as a 
critical condition of effective watershed 
governance. 

co-governance involves meaningful 
sharing of decision-making authority 
between indigenous and non-indigenous 
governments—as equal parties. Such an 
arrangement is essential to ensure that 
indigenous rights are protected and 
that traditional knowledge shapes and 
informs decision-making processes. 

in a recent electronic survey of 
nearly 500 water practitioners in B.c., 

a window of opportunity exists in B.c. 
for advancing watershed governance and 
shared decision-making for fresh water. 
in February 2016, British columbia 
passed the Water Sustainability Act, 
legislation that provides more robust 
rules for ecological protection and 
enables new governance and planning 
tools. in parallel, numerous First nations 
are exploring how to engage with other 
governments and organizations to 
advance freshwater protection in their 
territories. For example, on the coast and 
Vancouver island, the interior, and north 
east regions of the province, a number of 
First nations are articulating indigenous 
laws for water and developing water 
strategies, declarations, and plans.  

For meaningful shared decision-
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making approaches to become a reality 
in B.c., the provincial government 
must commit to implementing the new 
Water Sustainability Act with robust 
supporting regulations. developing these 
supporting regulations must include a 
deeper commitment to engage with First 
nations in a more meaningful way. First 
nations leaders have clearly articulated 
that the consultation undertaken for 
WSA development was inadequate, and 
this remains an ongoing concern.

importantly, for governance 
approaches to be founded in indigenous 
knowledge, laws, and values, First 
nations may require space, capacity, 
and resources to develop water 
governance strategies, agreements, or 
other tools. the centre for indigenous 

environmental resources recently 
partnered with the First nations 
Fisheries council of B.c. to undertake 
a systematic review of indigenous-
led freshwater planning initiatives 
and co-governance arrangements in 
B.c. and determine what capacity 
needs and gaps may exist. the results 
revealed a need for further technical, 
human, and financial support for First 
nations to advance their freshwater 
interests, as well as a strong interest 
from nations to continue leading 
watershed planning and governance 
initiatives in their territories. 

as First nations, watershed groups, 
and provincial and local government 
decision-makers across B.c. continue 
to develop collaborative watershed 

governance approaches, courageous 
leadership, political commitment, 
peer-to-peer learning, and adequate 
resources are needed to support 
these initiatives and ensure our most 
precious resource is protected now and 
into the future.  Wc

rosie Simms is the water law and policy 
researcher at the University of Victoria’s 
pOliS water Sustainability project. natasha 
Overduin works jointly for the pOliS project 
and the centre for indigenous environmental 
resources as a research associate.
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fair assignment of costs
most municipalities charge for 
stormwater services through property 
taxes or as a portion of water utility 
bills, but these methods are not fair 
because there is no relationship between 
property value or water consumption 
and the volume of stormwater runoff 
generated by a site. high value properties 
could be paying for stormwater services 
they do not use while properties that 
consume very little water (e.g., parking 
lots), but generate a significant volume 
of runoff, could be being subsidized. a 
user-fee method charges each property 
owner based on the estimated amount 
of stormwater services used, creating 
an equitable assignment of cost and 
more closely following the polluter  
pays principle. 

Economic incentive
when drinking water is priced by utilities 
based on consumption, people generally 
reduce their water usage in order to 

changing perceptions and the legitimacy of stormwater fees.

By Sara Jane O’neill and Stephanie cairnS

Sound Service Fee

StoRMWAtER

in cAnAdA, stormwater user fees are 
gaining traction as a tool in municipal 
stormwater management programs, and 
for good reason. local governments, the 
frontline guard of the urban stormwater 
challenge, are struggling to combat 
funding, flooding, and pollution. as status 
quo methods of financing stormwater 
through property taxes have proven to 
be inefficient, the user-pay method for 
municipal stormwater services has the 
potential to provide key benefits for local 
governments and our communities.

dedicated revenue stream
many stormwater programs are 
struggling with budget allocations, 
because they must compete annually 
with the range of municipal programs 
funded by general revenue. in a user-fee 
system, all revenue is allocated back to 
the service for which the fees are charged, 
creating a dedicated stormwater revenue 
stream and allowing for strategic long-
term planning. 

save money. the same can be true for 
stormwater. if property owners have 
the ability to reduce their user fees by 
reducing the volume of stormwater their 
site generates, an economic incentive is 
created that can encourage behavioural 
changes in private property stormwater 
management.

Greater awareness and 
transparency
experience has shown that charging 
specifically for stormwater sparks a 
conversation. property owners learn 
what services the local government 
provides, exactly how much they are 
paying for these services, and how their 
property contributes stormwater to the 
municipal system. they can also gain a 
better understanding of the urban water 
cycle and how green infrastructure (trees, 
rain gardens, permeable pavement, green 
roofs, etc.) on their property can help 
restore that water cycle, reduce their 
fees, and benefit the whole community.

comparison of various methods for 
calculating stormwater user fees. 

C
redit: ©

2016 Sm
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changing consumer habits, however, 
is never without challenges. Fortunately, 
in the case of stormwater user fee 
implementation, experiences in canada 
and the U.S. are demonstrating that 
some of the main obstacles are common, 
and can be proactively addressed.

Public perception 
User fees can be perceived as a new charge 
or tax when, in most cases, they actually 
represent a transfer of costs from one 
budget to another (i.e. from the general 
budget to a dedicated stormwater budget). 
detailed information on how stormwater 
services are being funded today compared 
to how they will be funded under a user-
fee system, and how that will impact 
residents, are crucial to this discussion. 

User-fee design 
a stormwater user fee can be calculated 
using a number of methods, each 
having different levels of fairness, 
accuracy, and cost effectiveness. the 

method that’s best for each individual 
community will depend on factors such 
as resources, capacity, political will, and  
community vision. 

cost shifts between 
stakeholders
a user-fee method will redistribute 
costs such that those generating the 
most stormwater will pay the highest 
fees. in many cases, this will result in 
higher bills for some sectors, usually to 
non-residential property owners, which 
can cause concerns and resistance to 
the user fee. many local governments 
have addressed this by phasing in the 
user fee over a period of time to allow 
property owners to budget for the costs. 
as well, when combined with a strong 
credit or discount program for adopting 
green infrastructure, non-residential 
property owners are encouraged to 
reduce the stormwater they generate and 
consequently their costs.

Stormwater user fees are one 

part of a movement towards locally 
owned, innovative, and comprehensive 
stormwater programs that have great 
potential to create a more financially 
sustainable, less polluting, and more 
resilient stormwater management system 
for communities across canada.  Wc

StoRMWAtER

Sara Jane O’neill is a senior research 
associate and Stephanie cairns is the 
director of cities and  communities at 
the Smart prosperity institute.

Read the full report, new 
Solutions for Sustainable 
Stormwater Management 
in canada, at institute.
smartprosperity.ca/stormwater 
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students at the University of manitoba 
and University of winnipeg, as well as 
representative national community 
samples. working with First nation 
partners and a diverse group of academic 
collaborators, we take 
a social-psychological 
approach to understand 
how to motivate people 
to support government 
action. Our study 
participants were 
randomly divided into two groups: those 
exposed to the “water as a human right” 
frame, and those that were not. next, 
we assessed their support for addressing 
water issues within First nation 
communities. 

Using the concept of water as a human right to 

motivate action on First nations water. By Katherine StarZyK

Dr. katherine Starzyk (left) 
discusses her research 
plans with residents of 
island Lake, Manitoba, 
through the St. theresa 
Point radio station. 

All photos: C
ourtesy of Joe Bryksa, W

innipeg Free Press.

ProGrESS to ProvidE First nations 
with adequate and secure water and 
wastewater services will be slow without 
a variety of approaches. alongside other 
strategies, we must increase public 
support for resolving the issue. By 
changing the hearts and minds of non-
indigenous canadians, politicians may 
feel more pressure and freedom to act 
more quickly. 

Our collaborators and roundtable 
participants in nisichawayasihk First 
nation agreed that thinking of water 
as a human right might cause people 
to support more government action. to 
understand the power of thinking about 
water as a human right, we conducted 
several experiments with undergraduate 

with a national sample of more than 
600 canadians, we told the “human 
rights” group that the term human 
rights refers to rights and freedoms that 
everyone in society is entitled to, and 

are guaranteed under the law. then, we 
asked them if the right to clean water 
should be guaranteed for all canadians? 
Once this narrative was established, we 
briefly educated participants about the 
state of First nations’ water services. 

ask yourself:  
is water a human right?

Right Framing
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Finally, participants rated their support 
for government action. the second group 
completed the same set of questions, but 
they were not introduced to the concept 
of water as a human right. the study 
showed that participants who considered 
the notion of water as a human right 
were more likely to support government 
action, believe access to water should be 
a human right, and expressed an interest 
in taking take advocacy-related action. 
Several additional studies replicated this 
basic finding.

these effects are statistically 
significant but small, likely because 
our study manipulations are subtle. 
For example, in one study, we primed 
water as a human right through a title 
that read, “is water a human right?” and 
the following rhetorical question after 
a brief description of the issue, “ask 

yourself: is water a human right?” we 
believe that framing water as a human 
right holds promise for inciting social 
action and that our findings are relevant 
to those who work in fields that are 
advocating for improved sanitation and 
water access—so that First nations can 
rightfully experience the same level 
of water services as other canadian 
communities and cities.  Wc

dr. Katherine Starzyk is a 
psychology professor at the 
University of manitoba. She 
conducted this research with dr. 
danielle Gaucher, dr. Jacquie 

Vorauer, phd students Katelin neufeld and 
matthew Quesnel, and research assistant and 
former honours student aleah Fontaine of the 
universities of manitoba and winnipeg. 

Anishinaabe  
and ojibwe:  
• Nibi 

Blackfoot: 
• Aohkíí

cree: 
• Nîpîy 

dene: 
• Deh (flowing water)

Hul’q’umi’num’: 
• Qó

inuktitut: 
•  nilak (freshwater  

ice, for drinking)

•  aniu (snow used 
to make water)

Secwepemc  
and nuxalk : 
• Kla. Tuu. Kwe.

words for 
water

there are around 60 distinct 

indigenous languages in 

canada, falling into 10 separate 

language families. the 2015 

truth and reconciliation 

commission of canada report 

calls on canadians to recognize 

that “aboriginal languages are 

a fundamental and valued 

element of canadian culture 

and society, and there is an 

urgency to preserve them.” 

Below is a sampling of 

indigenous words for water.

Elder Sam harper hauls 
potentially unsafe 
drinking water from 
island Lake, Manitoba. 

A resident of St. 
theresa Point, 
Manitoba, collects 
drinking water from 
a community tap. 
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FiNE PRiNt

not expressly mention water rights, the 
courts have held rights can be read into 
the treaties if necessary (for example, to 
use and benefit from reserve lands). 

Unprecedented and uncertain
to date, no canadian case has addressed 
First nation water rights. First nations 
say that both the common law of water 
rights at the time of treaty making and 
the intention underlying reserve lands in 
the treaties support their right to use the 
water resources on their 
lands. alberta’s position 
is that First nations 
either never had water 
rights on their lands 
or that those rights 
have been taken away 
by federal legislation. 
alberta’s position relies 
on the assumption that the Government 
of canada either negotiated the 
treaties without water rights—thereby 
undermining First nations’ ability to use 
or benefit from reserve lands—or that 
canada took away First nation water 

tHE GovErnMEnt of ALBErtA has 
developed plans to manage looming 
water shortages in central and southern 
alberta, but those plans risk leaving 
First nations without reliable water 
supplies.  at the heart of the issue is 
the unresolved legal question of First 
nations’ water rights. 

Water and the treaties 
in 1876 and 1877, First nations in 
central and southern alberta entered into 
treaties 6 and 7 with canada. reserve 
lands were set aside in fulfillment 
of a core term of the treaties with 
the intention that each First nations 
would settle permanently on these. 
it is self-evident that water supply is a 
necessity for economic development, 
housing, schooling, and other uses of  
reserve lands. 

in the late 1800s water use was 
governed by the common law of water 
rights. the common law attached the 
right to use surface and groundwater 
to the ownership of land to ensure its 
productivity. although the treaties do 

rights without their consent and without 
compensation. if alberta is correct, it 
raises the specter of massive legal claims 
by First nations against canada for the 
loss of their water resources. this is the 
legal uncertainty that forms the context 
for today’s dispute between First nations 
and alberta over water resources on 
reserve lands. 

the absence of legal clarity has not 
hindered alberta. in the water scarce 
central and southern regions of the 

province, a new regulation has been 
introduced that asserts that First nations 
are required to get a water license from 
the province to use the water on their 
lands. if valid, the regulation will ensure 
that those new permit holders get the 

the odds of finding a solution to First nation water rights in alberta.

By claytOn leOnard

Three Out of Ten

first Nations will get water only 

three out of every ten years with 

the water licenses being offered.
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ALBErtA

clayton leonard is a lawyer 
with JFK law corporation. 
a significant amount of his 
practice relates to water 
management and allocation, 

treaty and aboriginal water rights and other 
water issues facing First nations and other 
stakeholders. clayton was named one of 
canada’s leading lawyers in the canadian 
l’expert legal directory in aboriginal law and 
was recognized with the harris Gillespie Field, 
Q.c. prize in environmental law in 2002.

through the courts. 
First nations have rejected alberta’s 

so-called solution and have taken steps 
to govern their own water use on their 
lands—other solutions are available, 
possible, and not without precedent. in 
B.c., provincial water legislation was 
amended to enable the province to enter 
into agreements with First nations. 
the legislation establishes that the 
date of First nation’s water reservation 
is determined by the negotiation date, 
instead of being prescribed by the 
FitFir provisions. alberta conducted 
a review of its was legislation in the 
1990s, during which it came to light 
that ranchers and farmers throughout 
the province had significant unlicensed 
historic water use on their lands, some of 
which pre-dated the creation of alberta 
in 1905. alberta amended the water 
act to allow ranchers and farmers to 
register their water use and get priority 
dates reflecting when their families first 
used water on their lands.  a similar 
amendment could accommodate First 
nations water use which pre-dates all 

lowest priority water licenses ever 
granted. licenses under alberta’s water 
act are administered under the First in 
time, First in right (FitFir) system. 
the seniority of licenses is based on 
the date each license was issued, and 
during periods of water shortages, senior 
licenses are entitled to all their water 
before junior licenses get any water. 
nothing in this scheme accounts for the 
fact that First nations were here prior 
to european settlement and used water 
on their lands well before the first water 
licenses were ever granted or the scheme 
was even in place. 

three out of ten
the practical impact to First nations is 
astonishing. according to alberta’s own 
water modelling studies, First nations 
will get water only three out of every 
ten years with the water licenses being 
offered. as a condition to getting one of 
these effectively useless licenses, alberta 
has also tried to cajole First nations into 
signing an agreement which prevents 
them from pursuing their water rights 

others in the province. Both B.c.’s and 
alberta’s amendments demonstrate that 
it’s possible to recognize and respect 
the reality that First nations used water 
prior to anyone else, and that lands are 
set aside under constitutionally protected 
treaties.  Such an approach could also 
create the legal certainty that First 
nations need for economic development 
and to ensure their communities thrive. 
Other far more reasonable and amicable 
solutions are possible—just the political 
good will towards First nations seems to 
be lacking.  Wc

it’s possible to 

recognize and respect 

the reality that first 

Nations used water  

prior to anyone else.

FiNE PRiNt
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the future of water monitoring 

pipeline leaks through fiber optics.

By JameS SBrOlla

AoMS technologies has developed a 
fiber optic system, based solely on light, 
for leak detection in water, wastewater, 
and oil and gas conveyance systems.

CoNVEyANCE
C
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it HAS BEEn EStiMAtEd that around 13 per cent of the water 
that is withdrawn by canadian municipal water suppliers is 
lost before it reaches final users. water pipes buried under the 
ground can leak unnoticed for years. not only is this lost water 
wasteful, but it can also cause disastrous sinkholes and water 
damage that cost municipalities millions of dollars. a group of 
engineers from waterloo think that fiber optic technology is 
the solution. 

“we started as a group of researchers that wanted to prove 
that the technology could work in the real world,” said president 
& cOO of aOmS technologies, amir azhari. “now we know 
that it works, our new mission is to have it installed in as many 
industries as possible.” 

after 11 years of r&d, the three researchers filed patents and 
built the company.  

although engineers have been exploring the use of fiber 
optics for distributed monitoring for about a decade, companies 

An optical fiber cable is a 
cable containing one or 
more optical fibers that  
are used to carry light.

installation of AoMS fiber optic sensing cable 
in a thermal well for an environmental project.

Amir Azhari, President and 
Coo of AoMS technologies

C
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like aOmS are advancing the breadth 
of its application. the technology is 
based on the seamless integration of 
highly pure and high-grade optical glass 
offered in the forms of rigid and flexible 
sensing cables. Once installed, fiber 
optics can sense multiple parameters 
such as pressure and temperature over  
long distances. 

the sensing cables can be installed on 
or in the proximity of water pipes for 
continuous and real-time monitoring 
for early detection of abnormalities 
and mitigation of the risk of failure and 
potentially costly disasters. they are 
invulnerable to moisture, chemicals, and 

electromagnetic (signal) interference, 
therefore they are suitable for harsh 
environments where electronic sensors 
might fail. the technology can be used 
to monitor water pipes, wet wells and 
sumps, dams, chemical storing tanks, 
and wastewater treatment, as well 
as for structural health monitoring 
(Shm). Using advanced sensors, a three-
dimensional distribution of data (i.e., 
leakage, temperature, humidity, pressure, 
et cetera) can be drawn with resolutions 
down to a few centimeters. 

“having access to reliable data is the 
backbone of any strategic decision in all 
industries, particularly in oil and gas, 

freshwater, and groundwater quality 
management,” said azhari. “Fiber optic 
sensors can provide a three-dimensional 
map of reliable data from any harsh and 
hard-to-access physical domain which 
can assist the end-users to improve the 
efficiency and make informed decisions 
during operation.”  Wc

CoNVEyANCE

James Sbrolla is a 
director of actual media 
and water canada.

Fiber optic sensor 
technologies 

are proving to 
be effective for 

detecting pipeline 
spills in harsh 
environments.
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structure is to create an incentive to use 
less water by increasing the customer’s 
cost of water. conservation is one of 
several basic rate 
setting principles, 
including: adequate 
cost recovery, to treat 
customers fairly, 
for its relatively 
simple and easy 
to understand, its 
relatively easy to 
implement and administer, and to 
promote efficient water use. 

the increasing-block rate structure is 
the most commonly used conservation 
rate structure in canada. here, the 
volumetric charge that increases in 

how does conservation pricing affect municipal water demand?

By michael FOrtin, wayne Galliher, and emily Stahl

Priced to Save

to increase the availability of Guelph’s tap 
water and reduce waste, the Guelph Water 
Wagon delivers tap water at community 
events—pictured here at the  
Guelph Run for the Cure event.

LiQUiD ASSEtS
C

redit: C
ity of G

uelph

tHE city of GUELPH has been a pioneer 
in the promotion of water conservation and 
efficiency in canada. motivated by limited 
supplies of local groundwater and the high 
cost of piping water from one of the Great 
lakes, Guelph developed its first water 
conservation master plan in 1999. earlier 
efforts to manage industrial demand 
resulted in the replacement of a what is 
known as a “declining block rate structure” 
with a uniform rate, thus eliminating 
low volumetric rates for large industrial 
water users. Since then, the uniform rate 
has remained in place. in the most recent 
update to its water efficiency strategy, the 
municipality reviewed alternative water 
conservation rate structures. 

the purpose of a conservation rate 

discrete steps, or blocks, as the volume 
of water consumed increases. For such 
a rate structure to work, the price 

differentials—especially for the third 
block—should be designed to give a 
strong incentive to the customer to 
decrease non-essential water use. the 
first block usually represents basic indoor 
household water needs, the second 

five alternative rate strategies  

were evaluated with moderate  

to aggressive rate levels.
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captures average residential water use, 
and the third captures outdoor use. 

in designing a water rate strategy, 
alternative structures can be combined. 
For example, an increasing block rate for 
residential customers and a uniform rate 
for non-residential customers.

impact on demand
the impact of alternative rate structures 
on demand was estimated based on the 
condition that each rate structure would 
generate enough revenue to achieve 

the cost-recovery target. achieving this 
objective by raising rates to target high 
water use period in summer means that 
the base price for water outside of the 
summer period be proportionately lower.  

Five alternative rate strategies were 
evaluated with moderate to aggressive 
rate levels tested for each. the two 
figures above show the results of the 
evaluation of a strategy involving an 
increasing block rate for both residential 
and non-residential customers and the 
rate designs that were tested:

the block rate structure was the 
most effective for reducing water 
demand, largely due to the price 
increase faced by a small number 
of large industrial, commercial, and 
institutional (ici) customers. Given 
the diversity of such customers, it 
is very difficult to design this rate 
structure in a manner that assures 
the equitable treatment of such 
customers. Other rate structures that 
were tested had more modest impacts 
on demand with reductions ranging 
up to 1.4 per cent.

a qualitative rating of alternatives 
gave top rank to the existing uniform 
rate structure. Given this outcome 
and the low efficacy of all but the 
most aggressive conservation rate 
structures, a conservation rate 
structure was not adopted by the city 
of Guelph.

the main take away from 
this exercise was that, unless a 
municipality is willing to adopt a very 
aggressive conservation rate structure, 
the potential gains from such rates 
are modest at best, especially if other 
effective water conservation measures 
are already in place.  Wc

LiQUiD ASSEtS

mike Fortin is a consulting economist 
with m. Fortin associates. wayne 
Galliher and emily Stahl are respectively 
acting plant manager and acting 
manager of technical services for the 
city of Guelph water Services.

 Water use in each block (m3/month) Price differential over the base rate

 residential multi-res iCi moderate aggressive Very aggressive

1st block 0 to 15 0 to 50 0 to 100  67% of the base rate

2nd bock 15 to 22 50 to 800 100 to 5,400  base rate

3rd block >22 > 800 > 5,400 150% 200% 300%
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future starts with western science 
acknowledging water for its central 
functional and spiritual roles in our 
world. long recognized by UneScO 
and the international association of 
hydrological Sciences, Blue ecology is 
defined as the interweaving of western 
science and traditional First nations 
teaching and local knowledge. 

Blue ecology has five guiding 
principles and aligns with the whole-
system, water balance approach—
Spirit, harmony, respect, Unity and 
Balance. to make the right choices 
moving forward, we must understand 
how and where the rhythms of water are 
changing. then we can apply ecosystem-
based understanding to adapt our 
practices to suit a changing climate.

Signs of change
recently identified and potentially 
dangerous phenomena, such as 
atmospheric rivers, demand our full 

interweaving indigenous knowledge and western science 

to make water-first decisions through Blue ecology.

By Kim StephenS, michael BlacKStOcK, and BOB SandFOrd

Planet
Reconciliation 

“ Each stream has its own history, 

flavour, and voice, and yet it has the 

potential to form a larger whole,” 

—michael Blackstock

tHE WArMinG of tHE PLAnEt’S 

AtMoSPHErE is causing water to move 
more quickly and disruptively through 
the global water cycle. Flood, drought, 
fire, wind, and extreme cold events are 
becoming the norm. instabilities in the 
water cycle are increasingly apparent. 
impacts are magnified by human 
interventions. we have arrived at a fork 
in the road. 

the situation calls for a whole-systems 
approach to managing the water balance 
distribution. the risks are too high, and 
the margins for error too small, to view 
water and watersheds only through 
narrow technical lenses. adapting to 
changes in the water cycle and restoring 
the water balance starts with re-visiting 
our relationship with nature. 

Over the generations, we have lost our 
way. western science is not wrong; it is 
just not complete. it does not account for 
water as part of a living ecosystem.

the journey to a water-resilient 

attention. an atmospheric river is a 
narrow corridor of concentrated water 
vapour aloft. these great rivers can be 
400 kilometres across and thousands 
of kilometers long. the best known is 
the famous pineapple express, which 
periodically crosses the pacific from 
hawaii and unloads heavy rain when 
it hits the west coast of north america. 
when moderate in scale, atmospheric 
rivers bring badly needed water to 
dry states like california. when larger 
in scale, they can cause flooding of 
magnitudes not witnessed before.

the laws of physics provide a reality-
check: the warmer the global temperature 
becomes, the more water the atmosphere 
can carry. Until we stabilize the 
composition of the earth’s atmosphere, 
phenomena such as atmospheric rivers 
are likely to cause greater flooding and 
related economic damage widely—
forever making sustainability and 
adaptive resilience a moving target. 
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Hope for the future
there is hope for future generations. 
Success depends on embracing a water-
first approach. water is a core human 
interest upon which we can build 
collaborative cross-cultural climate 
change strategies. we need to build on 
that core interest now.

indigenous societies believe that water 
is a living entity. it is the sacred centre 
from which all other activities radiate. 
the Blue ecology frame provides a 
holistic cultural context to enhance 
western science’s knowledge of the water 
cycle for the benefit of hydrologists and 
water managers. what we are essentially 

talking about is reconciliation—going 
back to the headwaters of where we got 
our relationships with water and with one 
another wrong, and then starting back down 
the river of time. Only this time, the journey 
is made together, with a full understanding 
of the importance of embracing a water-first 
approach to planning human interventions 
in the environment.  Wc

Over the 

generations, we 

have lost our way. 

western science 

is not wrong; it is 

just not complete. 

it does not account 

for water as part of 

a living ecosystem. Kim Stephens is the executive director, 
partnership for water Sustainability 
in Bc. his responsibilities include 
the water Sustainability action plan 
for Bc. michael Blackstock is an 
independent scholar, professional 
forester and chartered mediator of 
european and Gitxsan descent. Bob 
Sandford is the epcOr chair for water 
and climate Security at the United 
nations University institute for water, 
environment and health.

the Blue Ecology water cycle and principles, 
designed by Michael D. Blackstock.
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AS of novEMBEr 30, 2016, there were 
130 drinking water advisories (dwas) 
in 85 communities across canada, not 
including British columbia. For British 
columbia, as of January 31, 2017 there 
were 21 dwas in effect in 19 First nation 
communities. nearly 75 per cent of these 
dwas (not including B.c.) have been 
in place for over a year—the majority 
of which are in Ontario. Since October 
2015, there has been little change in the 
number of total advisories, from 139 in 
October 2015 to 130 in november 2016.

it remains to be seen how legislation 
and regulations will be enacted around 
First nations drinking water. On 
november 1, 2013, the Safe Drinking 
Water for First Nations Act came into 
force, after consideration in the Senate 
as Bill S-11 then Bill S-8. the act enables 

Renew/Re-Act
First nations drinking water in the absence of 

meaningful regulation and legislation. By Kerry BlacK

the government to develop enforceable 
federal regulations to ensure access to 
safe, clean, and reliable drinking water, 
the effective treatment of wastewater, 
and the protection of drinking water 
sources on First nation lands. it has 
garnered widespread criticism from First 
nations across canada based on the lack 
of committed resources to implement the 
regulations once developed, and lack of 
meaningful engagement and consultation 
with First nations throughout the  
act’s development.

in an era where the federal government 
has signaled a renewed relationship with 
indigenous peoples, the prime minister 
has committed to conduct a review of 
any legislation unilaterally imposed 
on indigenous peoples by the previous 
government. prime minister trudeau 
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stated that where “measures are found 
to be in conflict with your rights, where 
they are inconsistent with the principles 
of good governance, or where they 
simply make no public policy sense, we 
will rescind them.” at the 2015 Special 
chiefs assembly, the assembly of First 
nations (aFn) called for a repeal of the 
Safe Drinking Water for First Nations Act.

the concern is not necessarily with 
the development of regulations and how 
this can be done respecting the United 
nations declaration of rights indigenous 
peoples and the truth and reconciliation 
commission’s calls to action. the 
concern is with the implementation and 
imposition of regulations in the absence 
of adequate resources. the Safe Drinking 
Water for First Nations Act, as a Senate 
bill, was passed with no commitment 
of the funding required for its 
implementation. this is one of the main 
reasons First nations object to the act. it 
calls into question liability, and absolving 
the government’s responsibility, it leaves 

unanswered questions as to how First 
nations will be responsible and able to 
meet the regulations in the absence of 
sustained and sufficient funding.  

many have criticized the act for 
developing regulations on paper that 
cannot be met in reality. the government 
has now committed to review all 
legislation, creating an opportunity 
to work together with First nations to 
draft appropriate legislation. legislation 
and regulation alone, however, are not 
enough. Substantial funding must be 
provided to First nations to adequately 
address chronic underfunding over past 
years, and to ensure sufficient funding for 
continued operation and maintenance 
of drinking water treatment plants. the 
2016 federal budget included significant 
investments in water and wastewater for 
First nations, including $1.8 billion over 
five years for infrastructure, operations 
and management and to end long term 
boil water advisories in five years. yet 
this is still well below what is required 

to build, operate, and maintain new or 
upgraded treatment facilities.

in the simplest terms, any legislation 
developed for First nations must be 
developed with and by First nations. this 
is consistent with the Un declaration 
on the right of indigenous peoples. it 
is important to remember the urgency 
of the matter. while legislation and 
regulation are debated and politicized at 
the national level, First nations across the 
country are being denied access to safe 
drinking water.  there is a pressing need 
to address the quality of First nations 
drinking water. this must remain a 
priority throughout the development of 
regulation and legislation.  Wc

RULES & REGS

Kerry Black, is a 
senior policy advisor 
at the assembly of 
First nations.
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APPointEd

the centre for alternative 
wastewater treatment 
(cawt) has welcomed 
Jeremy kraemer, ph.d., 
p.eng. as director of the 
cawt. Kraemer joined 
cawt from a global 

infrastructure engineering and operations 
firm, where he most recently managed 
the design delivery for a $125 million 
nutrient removal wastewater treatment 
plant upgrade.

dr. Anastasia lintner 
has joined the canadian 
environmental law 
association (cela) to 
lead the organization’s 
healthy Great lakes 
program. lintner will 

work part-time as cela Special projects 
counsel while continuing her work with 
lintner law. the healthy Great lakes 
program will work to increase the national 
and binational capacity to protect and 
restore the waters of the Great lakes and 
St. lawrence river Basin.

Joining the assembly 
of First nations as their 
senior policy advisor is 
kerry e. Black, m.a.Sc. 
Black has long been 
an advocate for best 
practices in indigenous 

communities for the delivery of water 
and wastewater infrastructure, speaking 
on financing models and project 
implementation. while serving the 
assembly of First nations, she will also 
be completing her ph.d with dr. edward 
mcBean, at the University of Guelph. her 
thesis is focused on enhanced indigenous 
participation and decision-making through 
bottom-up participatory approaches. 

Black told wc, “i’m thrilled at the 
opportunity to work directly on the 
issues i am most passionate about 
including advocating for sustainable 
drinking water and wastewater 
treatment for First nations, improved 
decision-making power for First nations 
on housing, water and infrastructures, 
and promoting increased First nations 
control. i hope to continue to shed light 
on the importance of indigenous culture, 

Jeremy 
kraemer

of directors. muzaffar will assist in 
managing, coordinating, planning, and 
providing support to the board and various 
committees on projects that will further 
the goals, mission, and the strategic 
direction of the association. “Over the 
past several years the association has 
seen positive growth in providing relevant 
programs and services to its members. 
the addition of aysha will ensure that 
members’ interests are continued to be 
well represented,” said Shelley Peters, 
cwQa president.

rEtirEd

after completion of his 
first three-year term as 
president and ceO of 
the Ontario clean water 
agency (Ocwa), Rob 
Andrews announced that 
he would retire from the 

Ocwa and the Ontario public service. 
On his retirement, andrews said, “it has 
been a privilege to lead the agency and i 
leave confident in your combined talents, 
dedication and commitment to the values 
we stand for.”

John Bergsma, acting chair of 
Ocwa’s Board of directors said, “it has 
been a great pleasure working closely 
with rob over the past three years as 
he has implemented the Board’s vision 
for the future of the agency. Under his 
leadership, Ocwa became more client-
focused and expanded its services 
to become a ‘total water solutions 
provider’—ready to manage all of our 
clients’ water and wastewater issues. 
On behalf of the Board, i would like to 
thank rob for his support and leadership 
and offer our warmest wishes for much 
future happiness and success.”

AWArdEd

h20 Innovation’s frédéric dugré 
named global water leader: frédéric 
dugré, president and ceO of h2O 
innovation, was nominated as part 
of water & wastewater international 
(w&wi) top 25 water leaders. 

each year, the w&wi top 25 showcases 
leadership talent—whether it’s founding 
and growing a company from scratch or 
adapting a well-established corporation to 
whether economic and market changes.

history, and knowledge in environmental 
decision-making, and the urgent need 
to address drinking water in indigenous 
communities in canada.” 

Black is the author of this month’s 
rules & regs column on page 36.

Patricia dennison 
has joined hammond 
manufacturing company 
limited as their data/
comm product manager 
for Ontario. dennison 
will be responsible for 

developing new business opportunities 
and growing the demand for hammond’s 
racks, cabinets, and accessories within 
Ontario. “i am ecstatic to have been 
chosen to represent hammond’s data/
comm division in Ontario,” said dennison. 
“i look forward to working with the team 
at hammond and i am especially excited 
about the opportunity to offer and support 
a quality canadian made product.

helen Jowett has been 
acclaimed to a second one-
year term as chair of the 
Grand river conservation 
authority (Grca), and 
Chris white has also been 
acclaimed to a second one-

year term as vice-chair. Both Jowett and 
white expressed their gratitude to their 
fellow board members and Grca staff 
for their dedication and contributions in 
the stewardship of the natural resources 
within the Grand river watershed.

Jeremy Schmidt has 
moved from carleton 
University to take up a 
new position as assistant 
professor and lecturer 
on human Geography 
at durham University. 

there, he will continue his work on 
canadian water issues, especially land 
and energy challenges in alberta. he will 
also continue his work with international 
networks on issues of water justice.

the canadian water 
Quality association 
(cwQa) has announced 
that Aysha muzaffar 
has joined the cwQa 
as program manager 
reporting to the Board 

Anastasia 
Lintner 

kerry E.  
Black

Patricia 
Dennison 

helen Jowett 

Jeremy 
Schmidt 

Aysha 
Muzaffar 

Rob Andrews 
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developing the 
Great Lakes’ 
Blue Economy  
waterloo, ON 

Alex Mayer 

combining water use and availability 
data, evaluating consumptive flows, 
and the flow of imports and exports, 
mayer’s research shows that on average, 
the current economy does not create 
significant impacts on surface waters of 
the Great lakes. yet, there is risk that 
unregulated large water uses can create 
environmental flow impacts if they are 

as part of the University of waterloo 
water institute’s watertalks lecture 
series, professor dr. Alex mayer of the 
civil and environmental engineering 
department at michigan presented 
a talk on developing the Great lakes’ 
Blue economy: water productivity, 
water depletion, and virtual water 
trade in the Great lakes basin. By 

developed in the wrong locations. 
although mayer’s research only 

considered american data, he expressed 
an interest to examine similar datasets 
in canada. professor Rob de loë, who 
was in the audience, noted some of 
the limitation to availability of data in 
canada and the potential to compare 
them with data from the U.S.

C
redit: Actual M

edia

in MEMoriUM

One of canada’s leading researchers on 
freshwater resources and conservation from 
Brock University has passed away. dr. Steven 
Renzetti passed away Friday Feb. 3 four 
months after being diagnosed with cancer 
at the age of 57. a professor of economics 
whose research made him an internationally-
renowned thought leader on freshwater 
resources and conservation, renzetti was 
known on his own campus as a reassuring 
friend and confidant who made an indelible 
impression on colleagues and students.

having joined Brock as a lecturer in the 
department of economics in 1988, his 
accomplishments include creating Brock’s 
environmental Sustainability research 
centre; establishing the water economics, 
policy and Governance network (wepGn); 
and authoring several books and numerous 
articles. renzetti was also very dedicated 
to providing advice on numerous editorial 
boards, government commissions and 
panels, including national roundtable on the 
environment and economy’s expert advisory 
committee on water Sustainability and most 
recently on the Science advisory committee 
to the international Joint commission’s Great 
lakes water Quality Board. 

“it was such a privilege to work with him,” 
said fellow researcher and friend Ryan 

dugré was given the 14th 
position on the list and the only 
one awarded to a canadian. w&wi 
stated that h20 innovation’s 
revenue increases, dugré’s strong 
passion for water treatment, and 
his ability to continuously find new 
ways to elevate h2O innovation 
were the hallmarks of a true water 
player, worthy of recognition 
throughout the industry.

in 2000, four years after 
completing a Bachelor degree in 
mechanical engineering at laval 
University, dugré founded h20 
innovation with the goal of taking 
part in the consolidation of the 
water treatment industry. in 2016, 
h20 innovation won two awards 
for their work in implementing 
cleantech systems in water, the 
water technology company of 
the year award at the 2016 Global 
water awards and a national award 
of merit from the design-Build 
institute of america.

Plummer. “Steven’s commitment to scholarly 
excellence was unwavering. he embodied 
what it means to truly be an academic—
internationally recognized for his expertise in 
water resource economics, dedicated to the 
enterprise of higher education, and devoted 
to service in niagara and the canadian water 
community. Brilliant, ever approachable, 
humble and generous, the impacts of his 
contributions will continue to shape Brock 
University and the field of water resources in 
canada and beyond.”

renzetti earned an undergraduate degree 
in economics and environmental studies 
from the University of toronto and his 
masters and ph.d at the University of British 
columbia. he leaves behind his brother 
david and his sisters cathy and elizabeth, 
his mother mildred, his wife diane dupont 
and children alexandra and nicholas. 

More news items can be  
found at watercanada.net/
topics/news

Steven 
Renzetti 
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director, Strategic policy division, public 
Safety canada, on disaster Financial 
assistance arrangement (dFaa) and the 
national disaster mitigation program; 
Floodplain mapping Guidelines and 
research projects in Support of Flood 
mitigation from michelle Poirier, natural 
resources canada; and perspectives on 
drought from Paul legam, mississippi 
Valley conservation authority, dr. Brian 
t. Gray, agriculture and agri-Food 
canada, Science and technology Branch, 
and Robert haller from the canadian 
water and wastewater association

the cwra convened the roundtable 
in response to recent extreme weather 

the new parliamentary secretary 
for the minister of infrastructure and 
communities marc miller, the mp for 
Ville-marie—le Sud-Ouest—Île-des-Sœurs 
(montreal) spoke about federal investments 
and infrastructure and the work already 
being done thanks to those investments. 
Ontario’s minister of infrastructure 
Bob Chiarelli stressed the need to 
work with the private sector to provide 
direction on the future of infrastructure. 
michael Cautillo, president and ceO 
of the windsor-detroit Bridge authority  

canada’s leading flood and drought experts 
gathered in Ottawa on Jan. 27 to discuss the 
impacts of climate change extremes and 
the affect this has on our water resources. 
hosted by the canadian water resources 
association (cwra), the climate extremes 
roundtable featured representatives 
from academia, government, and nGOs 
in canada speaking on a broad range of 
topics from policy and finance to 
forecasting and security.

morning sessions featured dr. Paulin 
Coulibaly, scientific director of Floodnet 
and mcmaster University professor 
discussing Flood Forecasting and warning 
Systems across canada; Ryan hunt,  

three hundred senior executives from 
across canada and around the world 
joined renew canada in celebrating 
the 2017 top100 projects at this year’s 
Key players and Owners dinner. the 
event was held February 21 at the 
carlu in toronto to recognize more than 
$186.4 billion worth of public sector 
infrastructure under development in 
canada, up from $161.3 billion in 2016. 
canada’s top six water projects totalling 
$3.4 billion of infrastructure spending 
were part of this list. 

events in canada that have impacted 
people, the environment, and the 
economy. these events spurred a need for 
a greater understanding of flood events 
and for greater collaboration nationally, 
according to the cwra. 

“[the] volatility of canada’s weather and 
increased severity of flood and drought 
impacts is an identifiable symptom of 
the changing climate in canada,” said 
cwra’s president, dave murray. “what 
is missing, however, is recognition that 
a national approach to managing our 
water, a crucial factor in climate change 
adaptation, is the foundation for canada’s 
economic future.” 

delivered the closing keynote.  
renew canada has produced the 

top100 projects report for the past 
eleven years. the listing of canada’s 
100 biggest projects (ranked by project 
value) is an industry touchstone—a look 
at how some of our mega-projects are 
funded and which firms are working 
on them. a project remains on this list 
until it’s completed, which means some 
will continue to rank for a few years—
or stick around for decades. For more 
information visit top100projects.ca 

climate Extremes: 
national 
collaboration on 
floods and droughts  
Ottawa, ON 

All photos: Actual M
edia

Dr. Paulin Coulibaly, P. Eng discussed national 
efforts to develop a flood forecasting and 
warning systems across Canada.

Dr. Rob de Loë urged participants to consider 
whether a specific water issue can be dealt 
with “inside the water box,” meaning with 
experts within the water community.

top100 Projects Key Players and owners dinner  toronto, ON 

All photos: N
eil Ta

ian Beverly, general counsel 
at Waterfront Canada speaks 
with Examine partner Janet 

Rieksts Alderman and Examine 
president Francis Sirard.

Marko Prgin, 
vice president 
of alternative 
delivery 
at AECoM 
with Michael 
Venditti of 
Dufferin 
Construction.

Doug turnbull, vice-chairman and country head 
for Canada for DBRS, business development 
representative for Liquiforce Alec turnbull, and 
Liquiforce president and CEo kim Lewis.

(L-R) Andrew Biksa, BASF, Mike Gerbis 
GLoBE Capital, and todd Latham, 
Actual Media/Water Canada.

(L-R) Carl 
Bodimeade, 

hatch 
and Andy 
Manahan, 

Residential 
and Civil 

Construction 
Alliance of 

ontario.
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SAVE THE DATE:
Toronto • June 22, 2017

Celebrating Canada’s 
Water Champions

to participate, contact Elena Langlois
P: 416-444-5842 ext. 151  E: elena@actualmedia.ca

nominations for  
Water’s next 2017  

are now open!

Christine harries, SNC-
Lavalin wins the young 
Professional Award.

the SanEcotec team accepts the award  
for best drinking water technology.

the ko Chiefs win for their work 
on the Safe Water Project.

Reagan Davidson, 
imbrium Systems 
accepts the Stormwater 
technology Award.  

Derek Davy of Econse Water 
Purification Systems inc. 

follow us on twitter

the pilot is the first large-scale project 

to receive funding under the SOwc’s 

advancing water technologies (awt) 

program, which supports collaborative, 

industry-led technology development 

projects. “this first large awt project 

epitomizes what SOwc is all about,” 

said Brenda lucas, executive director 

of SOwc. “we are connecting the needs 

of industry with Ontario’s academic 

expertise and enabling real-world 

testing in unique facilities to help bring 

innovative technologies to market.”

representing the partnerships were 

lloyd longfield, mp for Guelph; 

liz Sandals, mp for Guelph; Cam 

On January 27, the Southern Ontario water 

consortium (SOwc) in partnership with 

Ge water & process technologies, city of 

Guelph, University of Guelph, the province 

of Ontario, and the federal government 

hosted a ribbon cutting ceremony for a 

new wastewater/resource recovery project. 

the new project, housed in a wastewater 

research and of resource recovery facility 

at the Guelph wastewater treatment plant, 

has three primary process goals:

•   Generate clean water from wastewater 

for purposes of reuse;

•   Harvest biogas from the processing of 

biosolids; and

•   Collect pathogen-free fertilizer.

Guthrie, mayor of the city of Guelph; 

Glenn vicevic, executive of product 

management at Ge water & process 

technologies; John livernois, associate 

Vp of research Services at the University 

of Guelph; and Brenda lucas, executive 

director of the SOwc.

“the project speaks to the shared role 

of governments, academia, and the private 

sector to strengthen our economy, while 

working to preserve our national resources,” 

said longfield. “the environment and 

the economy go hand-in-hand on this 

project.” longfield further described 

the facility as evidence of the successful 

investment of up to $12 million dollars 

in SOwc through Feddev’s investing in  

commercialization partnerships.

Vicevic noted that the energy content 

of wastewater is two-to-four times the 

amount of energy that is required to treat 

wastewater in conventional systems; 

therefore, the kinds of research systems 

being conducted at the new Guelph project 

will be effective in a cap and trade market. 

ribbon cutting for 
new Wastewater 
research and 
development Project,  
guelph, ON 

C
redit: Southern O

ntario W
ater C

onsortium

(L-R) John Livernois, Lloyd Longfield, 
Brenda Lucas, Glenn Vicevic, Liz Sandals, 
Cam Guthrie, and Scott Stewart.

@WatersNext

See all the award winners and photos from 2016 and  

submit your 2017 nominations at watersnext.ca
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disaster in canada, the provincial 
government of British columbia has 
permitted mount polley back to full 
time operations, without a single fine, 
leaving the waste intact. it is business 
as usual, despite government reports 
recommending otherwise. these are 
dangerous precedents for future disasters, 
predicted to happen twice every decade in 
the mount polley panel report.

now, mount polley’s proposed long-
term water management plan includes 
dumping into already damaged lakes and 
to groundwater as its treatment plan to 
meet B.c. water quality guidelines. i have 
been told that “the solution to pollution 
is dilution.” i wholeheartedly disagree. 
So do many others.

in december 2016, First nations 
women advocating responsible mining, 
a B.c.-based coalition dedicated to 
reforming unsafe mining practices, 
organized a letter campaign to raise 
awareness and take action. my partner 
chris and auntie teena joined me, door-
to-door, to discuss the plan. there was 
no free, prior, and informed consent to 
this mining project, emphasized by 205 
signatures demanding fully treated water 
at the end of pipe. 

Our petition was further supported 
by organizations across B.c., alaska, 
canada, and the United States. we are 
all downstream and are connected by the 

if we have entered the era of water wars, indigenous women won’t back down.
By Jacinda macK

C
redit: Sam

aqan W
ater Stories

water we drink, use, and pollute. we will 
soon find out if prime minister trudeau’s 
words that, “governments grant permits, 
but communities grant permission” will 
be factored into the decision.

my indigenous teachings say that 
protecting water is traditionally a 
woman’s role. women and water are 
life givers. young women receive names 
bearing the word water, and are taught 
important water ceremonies. as clean 
water is becoming scarce, and treated 
as a bottomless well for industry to 
use, abuse, and pollute, our women are 
standing up and our men are standing 
beside us—to protect the sacred.

i look to my indigenous relatives near the 
proposed Site c hydro dam in northern 
B.c., and south, to pipeline opposition at 
Standing rock, north dakota. have we 
entered the era of water wars? Speaking 
truth to power has never been an easy or 
conflict-free experience. we stand where 
our ancestors stood, where our children 
and grandchildren will stand. clean water 
will be protected. we are fighting for our 
very survival, and yours.  Wc

h2oPiNioN Want to share your H2Opinion? Email katherine@watercanada.net

Jacinda mack is the coordinator of First  
nations women advocating responsible mining, 
as well as a grassroots advocate, mother, and 
auntie, committed to protecting clean water.  
For more information visit, fnwarm.com.

Water Protectors

tHESE ArE oUr WordS for WAtEr.  

as an indigenous woman, i am culturally, 
physically, spiritually, and mentally 
connected to water in ways that i am only 
now beginning to fully understand. Born 
from the ancient nuxalk and Secwepemc 
indigenous peoples, living in modern day 
British columbia, canada, i think about 
water a lot.

in 2014, the tragic and catastrophic 
tailings dam fail at imperial metals’ mount 
polley mine released over 25 billion litres 
of mine waste into the clean and salmon-
bearing waters of my motherland. Ground 
waste rock and process water containing 
heavy metals and toxic chemicals scoured 
nine kilometres of mountainside into yuct 
ne Senximetkwe, the birthing waters 
of life-sustaining salmon of the mighty 
Fraser river.

Quesnel lake is the last leg of the 
salmon’s journey and was the last 
clean water the fish could swim into 
and spawn. the Fraser river has been 
polluted and on the endangered list for 
years. now, it is a disaster zone that both 
mount polley and the B.c. government 
continue to deny.

two years after the worst environmental 

Kla. tuu. Kwe.
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