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ABSTRACT 
 
 

 

 SQUARE PEG, ROUND HOLE: ONTARIO FIRST NATIONS TECHNICAL STAFF PERSPECTIVES ON 

FEDERAL DRINKING WATER INFRASTRUCTURE POLICIES, PROGRAMS AND PROCESSES 

  
 
 

Jason McCullough           Advisor: 
University of Guelph, 2011          Professor K. Farahbakhsh 
 
 
 

There is little understanding of federal policies, programs and processes (PPP) that structure and 

influence water infrastructure construction and water service delivery in First Nations 

communities in Canada. That First Nations face drinking water challenges is not new; however 

there is an acute cause for concern as recent federal funding initiatives have made limited gains. 

 

This thesis investigates the apparent disconnect between high-level PPP and ground-level 

outcomes through the perspectives of Ontario First Nations technical staff. Pioneering a unique 

approach to policy research, the thesis bridges elements of engineering, qualitative research 

and decolonizing methodologies to identify challenges and provide solutions.  

 

Specifically, participant interviews indicate incompatibilities between the PPP paradigm and the 

First Nations technical paradigm; a lack of accommodation for First Nations diversity; and a large 

separation between technical symptoms and their root causes. Three graphical tools, developed 

from the success factors and ideal vision findings, structure proposed PPP renewal. 
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Chapter 1 Introduction 
 

“The fact that some First Nations - you can’t drink the water. Why not? Why can’t you get a 

cheque from Ottawa, go and buy the pipes, put the pipes in the God damn ground and get the 

water?”  

Michael Enright to John Beaucage - Anishinabek Nation Grand Chief and Assembly of First Nations Grand Chief Candidate. 

 The Sunday Edition, CBC Radio. June 22, 2009. 

 

The Report of the Royal Commission on Aboriginal Peoples1 published in 1996 by the Federal 

Government of Canada identified access to safe drinking water in First Nations communities as a 

national health concern (Chiefs of Ontario [CO], 2001). Media and government policy 

evaluations have identified concerns with poor operation and maintenance of infrastructure, 

inadequately trained water treatment system operators, and incidences of chemical and 

microbial contamination resulting in waterborne illness (Canadian Broadcasting Corporation 

[CBC], 2010; Edmonton Journal, 2008; Graham, 2001). In response, the federal government has 

made safe drinking water a funding priority for Indian and Northern Affairs Canada2 (INAC). For 

2008-2010 alone, INAC budgeted an additional $330 million to improve access to safe drinking 

water in First Nations communities across Canada (Indian and Northern Affairs Canada [INAC], 

2009a). 

                                                           
1 Aboriginal Peoples include First Nations, Métis and Inuit Peoples. 

2 INAC is the Federal Government of Canada’s primary department responsible for administering 
and delivering services to Aboriginal Canadians. 
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The concern however, is that field results indicate that past federal funding initiatives have not 

met the expected improvements (Office of the Auditor General of Canada [OAGC], 2005; Safe 

Drinking Water Foundation - Advanced Aboriginal Water Treatment Team [SDWF-AAWT], 2009). 

In 2005, the drinking water in Kashechewan3, Ontario tested positive for a fecal contamination 

indicator organism (E.coli) prompting an emergency response from the Province of Ontario and 

INAC (CBC, 2006a; Hrudey, 2006). In the same vein, the community of Fort Babine4, British 

Columbia, had been consuming bottled water, delivered over 100 kilometres, in-lieu of tap-

water, for over five years (INAC, 2006). In both cases the water treatment plants were less than 

10 years old. 

 

1.1 Study rationale 

1.1.1 Health and engineering 
Health status indicators show that the health of Canada’s Aboriginal Peoples is well below the 

rest of the Canadian population (Health Council of Canada [HCC], 2005). Some alarming health 

concerns include: the high rate of infant mortality, cancer, suicide, fatal injury, diabetes, 

poisoning and tuberculosis (HCC, 2005). 

 

In a presentation to “Professional Engineers Ontario” members in May 2009, Dr. Bryan Karney 

(2009) of the University of Toronto noted that engineers are the custodians of the health care 

system. Karney elaborated that through their work, engineers provide the means for a 

population to maintain its own health. This may include drinking water treatment plants for 

                                                           
3 A community of the Kashechewan First Nation. 

4 A community of the Lake Babine Nation. 
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potable water supply; electricity generation for food refrigeration and lighting; natural gas 

pipelines for heating; and so on and so forth. The poor health status among Aboriginal 

Canadians therefore may be as much an indication for concern over the Aboriginal engineering 

services system - the infrastructure - in Aboriginal communities as with the Aboriginal health 

services system itself. 

 

1.1.2 Policy and health 
The concept of infrastructure as a means to maintain community health is not new. To confront 

the epidemics of post-industrial Europe in the early 1800s (including tuberculosis, typhus, 

relapsing fever, typhoid, scarlet fever, smallpox, measles, cholera) the English sanitary reformer 

Edwin Chadwick put forth public health reforms that “concerned itself entirely with technical 

details concerning sewerage, water supply and drainage: the holy trinity of Chadwick’s ‘Sanitary 

Idea’” (Harrison, 2004, p. 113). These reforms were enshrined in England’s public policy through 

the Public Health Act of 1848. Paris similarly adopted Chadwick’s reforms and by 1854 the 

implementation of engineering infrastructure was attributed with a decrease in mortality rates 

from water-borne diseases (Harrison, 2004). 

 

This historical vignette marks the need for, and reciprocally the absence of, functional health-

maintaining infrastructure in Canadian First Nations communities. The question begs - why in 

2010 are there First Nations communities in Canada that have yet to achieve Chadwick’s holy 

trinity for sanitary reform? Why have federal policies and programs, as well as technological 

advancements in water treatment systems, been unable to deliver on-the-ground success? 

 



 

4 

 

Public policy academic Thomas Dye (1984) defines public policy as “whatever governments 

choose to do or not to do” (p. 1). If this is the case, what role – if any at all – do policies and 

programs play in terms of the infrastructure lag witnessed in First Nations communities? 

 

1.1.3 Policy and engineering 
In 2001, the Chiefs of Ontario5 (2001) published a report on the conditions and challenges of on-

reserve water treatment in Ontario. The report concluded that “*t+he federal government’s 

policies6 need to be overhauled, more resources need to be dedicated (…), and First Nation 

people need to be permitted to meaningfully participate in the search for sustainable solutions 

in their communities” (p. 3). Six years later, the Expert Panel Report commissioned by INAC 

investigated issues surrounding First Nations drinking water. This report focussed specifically on 

regulatory framework gaps and options (Swain, Louttit, & Hrudey, 2006). Both of these reports 

provided significant insight into challenges and concerns of First Nations drinking water systems; 

however, neither investigated the federal policies, programs and processes (PPP) that translate 

government mandates into action, and consequently facilitate First Nations communities to 

plan, construct and operate drinking water infrastructure. 

 

                                                           
5 Chiefs of Ontario is a umbrella political organisation consolidating Ontario’s First Nations 
political organizations into one body and one voice for regional, provincial and national 
representation. 

6 The Federal Government of Canada has jurisdiction over First Nations lands. 
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1.2 Problem statement 
Field evidence indicates a disconnect between federal government PPP objectives for drinking 

water service provision7 in First Nations communities, and the ‘on-the-ground’ field results. This 

disconnect diminishes maximum benefit from expended federal funds, frustrates First Nations 

politicians and ultimately poses a health risk to First Nations community members. 

 

1.3 Purpose and objectives 
The purpose of this study is to give voice to First Nations technical practitioners as a means to 

better understand, and thus resolve, First Nations drinking water system implementation and 

operation challenges. Though the purpose is far reaching in ideals, it is hoped that this will at a 

minimum provide a basis for further inquiry and consultation into user-based perspectives on 

federal PPP, and in doing so stimulate discussion and action at the grass-roots level. 

 

The study objectives are four-fold. These include: 

 determine the cause-effect relationships and factors in the existing relationship 

between PPP objectives and field results; 

 identify field-level success factors; 

 provide a user-based vision for PPP; and 

 develop decision-making tools to assist First Nations Chiefs and Councils (Band 

Councils), and INAC project staff to implement and operate drinking water 

infrastructure. 

 

                                                           
7 Drinking water service provision consists of infrastructure implementation, and infrastructure 
operation and maintenance. 
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The immediate intent of the study is to provide a concise summary of province-wide 

perspectives to First Nations technical practitioners and First Nations policy analysts for better 

positioning on future drinking water implementation policy motions. 

 

1.4 Study motivation and interdisciplinary approach 
Motivation for this study originated from the researcher’s professional engineering experiences 

in First Nations communities in British Columbia. The observed field evidence and comments 

made by community members and technical practitioners did not match popular discourse from 

the media and politicians, both Aboriginal and non-Aboriginal alike. This apparent conceptual 

disconnect was coupled with a technical impasse; challenges were evident, but means of 

improvement were not. 

 

To pursue this research question however, a unique approach was required. The classic 

Newtonian reductionist approach did not seem a good match; the tendency to isolate variables 

and reduce complexity rather than live with tension and ambiguity may lend itself to over-

simplification (Wheatley, 1994). To focus purely on a technical solution therefore, such as low-

technology infrastructure, did not seem to fit the complexity observed in the field. However, a 

solution was ultimately created by merging two approaches: a process approach to problem 

solving and a policy-engineering directive put forth in the 2009 Montreal Declaration by 

Engineers Canada. The former, the process approach, allows a researcher to accept complexity, 

look for tendencies and patterns, and then step away to view the information as a process8, 

rather than stand-alone, quantifiable units (Wheatley, 1994). The latter, the Montreal 

                                                           
8 Process models are also used in public policy studies, where “the processes by which public 
policy is developed, implemented, and changed” are the unit of study (Dye, 1984, p. 25). 
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Declaration, pledged Canada’s engineering profession “to better understand the implications 

and effects of government policies” (Canadian Engineering Leadership Forum, 2009, p. 2). The 

union of process complexity and public policy impact in engineering provided the necessary 

research approach and a starting point for the study. 

 

The incorporation of policy into engineering research is not as foreign as one may think. The 

engineer’s professional code of ethics grounds his/her responsibility in “a clearly defined duty to 

society, which is to regard the duty to public welfare as paramount” (Professional Engineers 

Ontario, n.d, para. 3). This duty extends beyond a vision statement - it is enshrined in the 

Professional Engineers Act of Ontario (Province of Ontario, 2010). With water service delivery 

well within the engineering domain, it becomes apparent that “*t+he engineering profession 

needs a small number of specialists and public policy advocates (…) to speak to these issues in 

the public arena from an engineering perspective” (Karney & Colombo, 2009, p. 12). It is in this 

spirit that this line of research was pursued. 

 

1.5 Thesis overview 
The thesis consists of seven chapters, structured to reflect the holistic study approach. The 

chapter topics are summarized by the following leading questions: 

 

 Why this study? (Introduction) 

o Chapter 1 introduces the rationale and structure of the study;  

 

 What do we already know? (Literature review) 
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o Chapter 2 provides the literature basis for understanding First Nations drinking 

water infrastructure challenges and positioning, within its unique socio-historic, 

jurisdictional and legislative context; 

 

 How will it be investigated? (Study approach) 

o Chapter 3 provides the consolidated methodological approach used to maximize 

the engineering mindset, apply qualitative research methods, and be guided by 

decolonizing methodological elements9; 

 

 What did participants say about current policies, programs and processes? (Results) 

o Chapter 4 provides a synthesis of First Nations technical practitioners’ 

perspectives on current federal PPP for drinking water infrastructure 

implementation and operation; 

 

 What did participants identify as successes and what were their factors? (Results) 

o Chapter 5 takes these perspectives one step further to delineate examples of 

success stories and identify factors and themes therein; 

 

 Where do participants want to go from here? (Results) 

o Chapter 6 moves beyond the present to define a vision for the future; and 

 

                                                           
9 Decolonizing research methods is an approach to research that is grounded in Indigenous 
Peoples worldviews and research needs, and acts as a mechanism to counter negative impacts 
of colonization (Smith L. T., 1999). 
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 How do we get there? (Recommendations and next steps) 

o Chapter 7 concludes with a discussion and synthesis of PPP findings, a 

presentation of conceptual decision-making tools to translate research into 

action, and a summary of next steps. 
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Chapter 2 Literature review 

 

“…First Nations with reserve lands (…) may be a casualty of the jurisdictional patchwork and 

confusion that characterizes the regulation of on-reserve infrastructure.” 

Chiefs of Ontario. 

Part II Submissions to the Walkerton Inquiry Commission. March, 2001. 

 

Befitting of an engineering study, the research study is framed by an engineering perspective, 

and utilizes engineering tools and approaches where possible. As such, the literature review 

approach is conceptualized as a mathematical function, where constants, input variables and 

output variables are defined, populated and investigated as identified in the literature. The 

conceptual mathematical function10 is presented below, defined in Table 2.1 and portrayed in 

Figure 2-1. 

 

);,( byxfz  

 

                                                           
10 Although purely coincidental, this conceptual framework resembles the ‘systems theory 
model’ used to study the making of public policy (Dye, 1984). This is reasonable given the 
conceptual proximity of system theory and mathematical functions. A notable difference is that 
Dye’s systems theory model shows public policies as the output. 
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Table 2.1: Conceptual mathematical function definitions 

Function Symbol Mathematical Term Research Domain 

f(x,y;b) Function Policies, programs and 
processes 

b Constant Context 

x Input variable External factors 

y Input variable Internal factors 

z Output variable Current conditions 

 

 

Figure 2-1: Conceptual mathematical function 

 

2.1 Literature boundaries 
Research on Canadian First Nations issues must acknowledge and reflect the specific context. 

First Nations elder Lillian McGregor notes, “[t]here is no quick fix” to the current water quality 
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concerns and systemic dysfunction of First Nations community infrastructure (CO, 2001, p. 87). 

In her work on the internal conflicts within the First Nations community of Kahnawake11, 

Chataway (1997) found that “[n]o matter how much they wanted to focus internally, the 

influence of the dominant society had to be recognized” (p. 758). 

 

Both quotations reflect the need to broaden research inquiry beyond the engineering comfort 

zone of the technical domain. Contextual positioning of technical issues is highlighted in an 

engineering publication on the state of First Nations drinking water in Alberta, which concluded 

that “[m]erely providing the water treatment and distribution infrastructure without respecting 

these unique challenges in First Nations communities will not meet the objective of providing 

water that meets the GCDWQ [Guidelines for Canadian Drinking Water Quality] and related 

quality requirements” (Smith, Guest, Svrcek, & Farahbakhsh, 2006, p. S16). It is not possible to 

isolate technical issues without positioning them in the socio-political reality within which they 

exist (Blakney, 2003; Nadasdy, 2003; Robbins, 2007). 

 

It is therefore both prudent and necessary to review publications from the technical disciplines, 

as well as those from the social and political disciplines, so as to position engineering 

applications within the governing socio-political reality12. 

 

                                                           
11 A community of the Mohawk Council of Kahnawake.  

12 Social, economic and technological constraints also have significant influence on policy makers 
and policy outcomes (Dye, 1984), thereby accenting the inter-dependency of these variables. 
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2.2 First Nations drinking water infrastructure context – The constants 

2.2.1 Political and historical context – First Nations Peoples and the Government of 
Canada 
The relationship between First Nations Peoples13 and the Government of Canada (or historical 

equivalent) is extensive and complex (Howlett, 1994). For brevity, only three key context 

building aspects of this relationship are described. 

 

Legislation 
1812 marked the end of the military protectionist paradigm period that had dominated the early 

relationship between First Nations Peoples and the Government of Canada (Howlett, 1994). 

Since that time, the relationship has been shaped by the Indian Act, or similar legislative 

precursors (Bartlett, 1988; Howlett, 1994; Turner, 2006). The Indian Act, first penned in 1876, 

embodied an assimilationist paradigm structured by paternal regulations (Bartlett, 1988; 

Howlett, 1994; Turner, 2006): Hereditary Chiefs were replaced by Department of Indian Affairs 

appointed Band Chiefs and movement off reserve was restricted and controlled by Indian 

Agents (among other regulations) (Bartlett, 1988; Louis, 2002). The fundamental principle was 

to demand “‘civilization’ and responsibility from the Indian population while denying them 

control over the forces affecting their lives” (Bartlett, 1988, p. 6). The legislative authors of the 

Indian Act stemmed from a “small policy community dominated by government officials” 

(Howlett, 1994, p. 636) that did not incorporate Aboriginal perspectives. 

 

Major milestones in the political relationships include the 1951 Indian Act amendment, the 1969 

White Paper, and the 1982 Constitution Act - Section 35 amendment (Bartlett, 1988). 

                                                           
13

 The term ‘First Nations Peoples’ is used to indicate the broader cultural grouping, as one 
might say ‘Latin Americans’. The term ‘First Nations’ is used as a more specific grouping of 
political bodies and communities, as one might say ‘Republic of Mexico’. 
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The 1951 Indian Act amendment removed cultural prohibitions, imposed provincial laws in 

certain domains, and increased local control on reserves at the Band Council14 level (Bartlett, 

1988). The Indian Act nevertheless maintained the assimilationist paradigm (Bartlett, 1988; 

Howlett, 1994) which was in time reconstructed and presented in the 1969 White Paper. 

 

The White Paper proposed a rapid transition of federal policy and improvement to First Nations 

quality of life such that “Indians were to be ‘welcomed’ into mainstream Canadian society, 

complete with all its opportunities and benefits of citizenship, and the federal government 

would facilitate (and celebrate) the necessary institutional processes to make that happen” 

(Turner, 2006, p. 16). The premise was to ensure that the quality of life of First Nations Peoples 

in Canada dramatically improved through equal citizenship with other Canadians (Turner, 2006). 

The application and conditions of the White Paper however, effectively paved the way for 

forced assimilation and progressive termination of the fiduciary responsibility enshrined in the 

nation to nation treaties negotiated during European colonization of Canada (Turner, 2006). The 

White Paper essentially allowed the federal government to cut direct ties with the First Nations 

Peoples, to transfer governance authority to the provincial governments, and thus cease direct 

involvement in the ‘Indian business’ (Turner, 2006). The White Paper however was met with 

significant opposition from First Nations politicians. Turner (2006) argues that the White Paper 

failed for four principle reasons:  

                                                           
14 The terms ‘Chief and Council’, ‘Band Council’, and ‘Band’, are for the most part 
interchangeable. They all reflect the INAC-recognized governing body of First Nations 
communities. At times however, the term ‘Band’ is used to reflect the entire community. This 
confusion reflects the merging of social identifiers and political identifiers within an ever-
changing political context. For clarity and where possible, the governing body will be referred to 
as ‘Band Council’, and the community as ‘First Nations community’. 
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 it did not address the legacy of colonialism;  

 it did not recognise the ‘special relationship’ of First Nations Peoples’ collective rights as 

distinct nations, rather it solely recognised individual citizen rights;  

 it did not address the challenges to the Canadian state posed by First Nations Peoples 

claim to land ownership; and  

 it did not incorporate First Nations Peoples voice in its development.  

 

First Nations politicians demanded “the retention and entrenchment of the special legal status 

of Indians” (Bartlett, 1988, p. 8). They further stated that the Indian Act be revised, that treaties 

be entrenched in the constitution, and that the Department of Indian Affairs serve the First 

Nations population - not control it (Bartlett, 1988). 

 

The 1982 Constitution Act- Section 35 amendment responded to some, but not all, of the 

demands by First Nations politicians. Treaty rights were enshrined in the Canadian constitution 

and ‘Aboriginal Peoples’ now included Indian, Inuit and Métis Peoples (Bartlett, 1988). 

 

With regards to on-reserve drinking water, there has been minimal federal policy momentum. 

The only noteworthy motion was a memorandum to Cabinet in 1977. This proposed an 

expansion to on-reserve infrastructure with the objective to provide equal infrastructure 

services to on-reserve communities as those provided to neighbouring off-reserve communities. 

The memorandum provided the basis for federal infrastructure strategies and plans thereafter 

(Swain et al., 2006). 
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The reserve system - First Nations communities and lands 
Throughout the 1800s, lands placed in trust for First Nations were set aside, protected and 

controlled by the Crown for the use of First Nations Peoples (Bartlett, 1988). These reserve lands 

were at times negotiated through treaties, and other times not (Bartlett, 1988). The Royal 

Proclamation of 1763 declared that Indian Bands have title to land in fee simple15, such that 

“*n+either the Crown or any government official has any right or status to interfere with such 

possession by the band except when such right or status has been conferred by or under 

statute” (Bartlett, 1988, p. 24). The Indian Act however altered that arrangement by placing 

control and administration of reserve lands and associated monies thereof, into the hands of the 

Department of Indian Affairs (Bartlett, 1988). Bartlett (1988) states that “the only significant 

power of the band council under the Act with respect to reserve land is the power to allot 

possession of that land to band members” (p. 24). 

 

Devolution 
A change in the paternalistic relationship was first initiated circa 1945 when consultative 

processes between the federal government and First Nations allowed the emergence of a First 

Nations political voice (Howlett, 1994). First Nations demand for self-government gained 

momentum following the White Paper rejection (Turner, 2006) and was complimented by an 

internal restructuring of the Department of Indian Affairs with new staff that was “considered to 

be more sympathetic to native concerns” (Howlett, 1994, p. 638). The 1983 Report of the Special 

Committee on Indian Self-Government made concrete recommendations for First Nations self-

government. It recommended that First Nations take full control over both land and resources 

within the boundaries of Indian lands, and that adequate land and resource base be provided as 

                                                           
15 Fee simple is the ownership of rights in, or to, a specific property. Ownership is absolute, to 
the maximum that the law permits (Sinclair, 1982). 
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a necessary foundation for economic development essential to self-government (Bartlett, 1988). 

These recommendations however were excluded from the Indian Self-Government Bill in 1984, 

which proposed a devolution process based on “a transfer of the junior bureaucracy from the 

Department of Indian Affairs to the bands” (Bartlett, 1988, p. 33). Though this Bill did not pass, 

its intentions were eventually put into practice through the Cree-Naskapi (of Quebec) Act in 

1984, and the Sechelt Act in 1986. These acts affirmed federal and provincial authority, while 

providing local scale authority to the Band Councils. Bartlett (1988) equates this to municipal 

government authority or self-management – not self-government. Tanner (2001) notes that the 

devolution process that was gradually incorporated into the Indian Act did not produce a 

successful ‘tutelage process’ for mainstream integration, as the federal policy makers had hoped 

for. Rather, it created a “dependent group that was permanently separated from its non-

Aboriginal neighbours” (p. 400). 

 

Though the federal government and policy makers have been the focal point of self-governance 

and devolution debate, the Canadian public vocalized its position on the matter by not 

endorsing the First Nations self-government provisions put forth in the 1992 Charlottetown 

Accord on the Constitution (Howlett, 1994).  

 

While self-government/self-management initiatives have been slow, with only twenty-four First 

Nations accorded agreements by 2001 (Graham, 2001), service delivery devolution by the 

federal government to Band Councils has progressively inched forward (Department of Indian 

Affairs and Northern Development: Corporate Services - Departmental Audit and Evaluation 

Branch [DIAND: CSDAEB], 1997). In terms of drinking water infrastructure, Chiefs of Ontario 

(2001) noted that the devolution process has been on-going since the early 1990s, with both 
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Health Canada and INAC having transferred direct control and responsibility to Band Councils 

(CO, 2001; Davids, 2006; Hrudey, 2008; Swain et al., 2006). A similar process, though later date, 

was identified by the Advanced Aboriginal Water Treatment Team (AAWTT). AAWTT noted that 

in “2007, the federal government transferred responsibility and liability for drinking water to the 

Chief and Council of each First Nation” (SDWF-AAWTT, 2009, p. 2). 

 

2.2.2 Demographic context – First Nations Peoples 

National overview 
Canada’s Aboriginal population consist of three distinct Peoples that live in all ten provinces and 

three territories. 

 

Table 2.2: Aboriginal Peoples population breakdown for 2006 (Canada) 

Aboriginal Peoples Grouping Population16 
(Census 2006) 

% Total - Aboriginal 
Population 

Registered Indians (ie. First Nations) 623,780b 53% 

Métis 389,780a 33% 

Inuit 50,480a 4% 

Other (non-status Indians and dual-Aboriginal heritage)* 108,745b 10% 

Total: 1,172,785a 100% 
* It is noted that the ‘Other’ population is a researcher-calculated value based on the reported population 
statistics. 
a (Statistics Canada, 2009a) 
b (Statistics Canada, 2009b) 

 

First Nations Peoples represent the largest Aboriginal Peoples group in Canada. The following 

table summarizes First Nations Peoples’ national statistics. 

 

                                                           
16 Census data is not a linear reflection on Aboriginal Peoples receiving services from the federal 
government. There are Aboriginal communities that are not federally recognised or that are 
outside of federal jurisdiction (National Aboriginal Health Organization [NAHO], 2002). 
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Table 2.3: First Nations Peoples demographic statistics (Canada) 

Demographic Parameters National Sum 

First Nations (ie. federally recognized Bands) 615a 

Communities 660b; 691c 

On-reserve population (2003) 409,671d 

Largest single-community population (2010) 11,827e 

Average maximum Remote/Special Access community population* 500f 

* Remote and Special Access terminology is defined in Table 2.4.  
a (INAC, 2009b) 
b (NAHO, 2002)  
c (INAC, 2003) 
d (Department of Indian Affairs and Northern Development [DIAND], 2005)  
e (Six Nations Council, 2010) 
f (Davids, 2006) 

 

INAC and Statistics Canada provide conflicting data regarding on-, and off-reserve data and 

demographic trends. Trends that are consistent in both accounts include:  

 a high fertility rate (relative to the non-Aboriginal population);  

 a significant increase in the off-reserve population during the 1980s;  

 a stabilization in population distribution (on-/off-reserve) from the 1990s – onward; and 

 a (relatively) equally distributed populations (on-/off-reserve) from the 1990s – onward 

(DIAND, 1997; DIAND, 2005; HCC, 2005; Statistics Canada, 2003a; Statistics Canada, 

2009b). 

 

Of note is that the significant growth in off-reserve population in the 1980s is primarily 

attributed to an increase in Registered Indians due to reinstatement of status resulting from Bill 

C-3117 (DIAND, 1997). 

 

                                                           
17 Bill C-31 reinstated status to First Nations citizens who had been disenfranchised by past 
federal/colonial policies (Department of Indian Affairs and Northern Development, 1997). 
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Canadian First Nations communities are predominantly characterized by relatively small 

populations. The largest on-reserve population is that of the Six Nations of the Grand River in 

Southern Ontario, with a 2010 population of 11,827 (Six Nations Council, 2010). In contrast, 

many Northern Communities have less than 500 residents (Davids, 2006). Infrastructure related 

literature generally focuses on on-reserve communities as federal jurisdiction only applies to on-

reserve community infrastructure. 

 

Relative to non-Aboriginal communities, First Nations communities are more isolated and 

remote in terms of proximity to major service centres and urban hubs (Davids, 2006; Swain et 

al., 2006). From an internal perspective however, First Nations communities are actually fairly 

evenly distributed. 

 

Table 2.4: First Nations communities’ geo-demographic distribution (Canada) 

Geographic Classification18 (INAC) % Total – First Nations 
Populationa 

Urban 34.6% 

Rural 44.7% 

Remote 3.7% 

Special Access 17.0% 
a (DIAND, 2005) 

 

Ontario overview 
Ontario has the largest First Nations population in Canada, estimated at 23% of the national 

population (DIAND, 2005). Demographic statistics are provided in the following tables. 

                                                           
18 INAC defines ‘Urban’ as being located within 50km of a service centre and with year-round 
road access; ‘Rural’ as being located between 50-350km from a service centre and with year-
round road access; ‘Remote’ as being located greater than 350km from a service centre and 
with year-round road access; and ‘Special Access’ as having no continuous year-round road 
access (DIAND, 2005). 
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Table 2.5: First Nations Peoples demographic statistics (Ontario) 

Demographic Parameters National Sum 

First Nations (ie. federally recognized Bands)a 127b 

Communities 206b 

Provincial First Nations population 161,718c 

On-reserve population (2003) 80,539c 
a Total First Nations reported by First Nations sources is 134 (CO, 2001; Ontario First Nations Technical Services 
Corporation [OFNTSC], 2010a)  
b (INAC, 2009c) 
c (DIAND, 2005) 

 

Table 2.6: First Nations communities’ geo-demographic distribution (Ontario) 

Geographic Classification (INAC) % Total – First Nations 
Populationa 

Urban 46.6% 

Rural 26.4% 

Remote 0.1% 

Special Access 26.8% 
a (DIAND, 2005) 

 

Relative to the national average (17.0%), Ontario has a notably higher percent of Special Access 

communities (26.8%). As a joint classification, the percent of Remote-Special Access19 (Remote) 

communities in Ontario (26.9%) similarly exceeds the national average (20.7%). 

 

2.2.3 Technical context - Small drinking water systems 
Small drinking water systems (SDWS) face common challenges worldwide (Montana Water 

Center [MWC], 2005; World Health Organization - Health Canada [WHO-HC], 2006). These 

                                                           
19 The use of the term ‘Remote’ requires some clarification. Ontario has a negligible population 
living in Remote communities (0.1%; equivalent to 80 people). In addition, popular language 
refers to communities without year-round road access as ‘Remote’. Therefore to avoid 
confusion, and provide greater consistency throughout the thesis, the term ‘Remote’ will 
hereafter refer to the joint ‘Remote-Special Access’ classification. 
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systems are more vulnerable to contamination and system breakdown than their larger system 

counterparts (WHO-HC, 2006), and struggle to produce consistent water quality (MWC, 2005).  

 

The definition of SDWS varies from jurisdiction to jurisdiction. The technical definition relates to 

the service population size, where definitions range from service populations of fewer than 

3,300 people (USEPA) to fewer than 10,000 people (USGS; Russia) (Smith et al., 2006). Health 

Canada defines SDWS as those servicing less than 4,000 people (Smith et al., 2006). The Ontario 

Provincial Government defines SDWS as those that provide water to the public but are not 

receiving water from a municipal drinking water system (Ontario Ministry of Health and Long-

Term Care, 2006). In functional terms however, SDWS are defined as systems that have limited 

access to the “resources (…) to produce and monitor for ‘safe’ water” (MWC, 2005, p. 2), where 

resources identified include financial capital, qualified staff and technical training. 

 

A plethora of SDWS challenges are identified in the literature; a compilation is provided in Table 

2.7. To accent the breadth of the challenges, they are categorized according to the sociology 

concept of capital20. Within each capital category, the challenges are classified according to 

                                                           
20 George (2004) defines capital as “a stock of resources with value embedded in its capacity to 
produce a stream of benefits” (p. 83). Flora (2001) identifies four categories: human, 
financial/built, social and natural. These categories seem appropriate for SWDS investigation, as 
Thacheen and Lauzon (2006) used them in a similar context, to provide the conceptual 
framework to investigate the factors and relationships affecting sustainable rural community 
development. Human capital is the “knowledge, skills, competencies and attributes embodied in 
individuals that facilitate the creation of personal, social and economic well-being (George, 
2004, p. 85). Financial/built capital are the assets used to “create new resources and generate 
wealth” (George, 2004, p. 86). Social capital is the “product of inherited culture and norms of 
behaviour” (George, 2004, p. 86) which may be expressed in terms of relationship dynamics. 
Natural capital is the “resources, living systems, and ecosystem services” provided by the 
natural world (Hawken, Lovins, & Lovins, 1999, p. 4).  
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capacity dimensions, using terms extracted from capacity development21 terminology. The latter 

terms are adopted to establish thesis consistency. 

 

Table 2.7 shows that the most literature-populated capacity dimensions22  are: technical 

capacity, financial capacity and managerial capacity. 

                                                           
21 Capacity development has an overwhelming amount of definitions and classifications. Insofar 
as water service delivery is concerned, an appropriate definition is to improve or engage “the 
ways and means needed to do what has to be done” (Human Resources Development Canada, 
1999, p. 10). This is similar to Morgan’s (2006) definition: “*c+apacity is that emergent 
combination of attributes that enables a human system to create developmental value” (p. 8), 
or simply “*c+apacity is about the ability to do something” (p. 8). Classification terminology was 
adopted from a number of sources (Lavergne & Saxby, 2001; Lebel, 2008; Maras, 2004; Public 
Works and Government Services Canada [PWGSC], 2006; Robins, 2008) and then adapted to 
most effectively present the literature findings. For a thorough discussion on the water service 
delivery capacity categories see Lebel (2008). 

22 This is not surprising as these three capacity dimensions are identified in the Environmental 
Protection Agency’s Safe Drinking Water Act and, grouped together as ‘TFM’ they have “been 
the buzzword from water system regulators for several years” (Maras, 2004, p. 31). This trend is 
also noted by Brown, Weersink, & de Loë (2005). A caution with EPA’s definition is that it groups 
together technological and technical capacity; financial and financial management capacity; and 
governance and managerial capacity. 
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Table 2.7: Common small drinking water system challenges categorized by forms of capital and capacity dimensions 

 

Human Capital Financial/Built Capital Social Capital Natural Capital 

Financial 
Management 
Capacity 

Accounting skills gap
f; g 

Technological 
Capacity 

Poorly constructed and 
aged infrastructure

b; g
 

Governance / 
Leadership 

Competing community 
service needs

a; b; g
 

Source 
Water 
Quantity 

Limited 
quantity

e
 

Administrative 
Capacity 

[None mentioned] Greater distribution 
and transmission line 
length per capita

g 

Operator obliged to 
complete multiple job 
roles

a; f
 

Reluctance to raise 
water rates

a; g
 

Managerial 
Capacity 

Management skills 
gap

a; d; e
 

Financial 
Capacity 

Limited financial 
resources

a; b; c; d; f; g
 

Attitude / 
Behaviour 

Community resistance 
to chlorination

e
 

Source 
Water 
Quality 

Poor quality
e
 

Planning skills gap
a; f

 Full-time operator 
salary or back-up 
operator hiring a 
challenge

a; f; g
 

Low reporting of 
waterborne illnesses

a; b
 

Lack of control 
over 
watershed 
activities

a
 

Water governance 
gap

a;
 
e; g

 
Affordable 
technologies lacking

b; c
 

Low applicant interest 
for operator position

a
 

Preventative 
maintenance skills gap

a
 
 

No contingency funds
g 

Rapid governance staff 
turn-over

f
 

Large distance 
between communities 
prohibits economies of 
scale

e
 

Source water 
protection measures a 
challenge

a; b
 

High O&M costs per 
capita

c; e
 

Technical 
Capacity 

Operations skill gap
a; d

 High capital costs per 
capita

a; e
 

Relationships Inadequate operator 
support network

b 

Operator training 
gap

a;b ; c; e; f 
  

 

High material supply 
costs for isolated 
communities

b
 

Managers  not 
supportive of operator 
request for outside 
help

a
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Technical support gap
a; 

b; g
 

High cost for trades 
work for isolated 
communities

b
 

Minimal 
communication 
between stakeholders 
on public health risks

a; g
 

Older operators 
challenged by new 
technology

a
 

High cost for 
emergency response 
for isolated 
communities

e
 

Minimal community 
awareness and 
understanding of 
system risks by 
community

b
 

Low operator level of 
science-education

a
 

Training attendance a 
challenge due to lack 
of back-up operator

a 

Finding qualified 
operators a challenge

b; 

e; g
 

Rapid operator staff 
turnover and loss of 
‘institutional memory’

a; 

e; f; g
 

Access to laboratory a 
challenge

a; b
 

Regulation and 
monitoring system gap 
specific to small 
systems

a; f
 

a (MWC, 2005) 
b (WHO-HC, 2006). This reference requires some caution as its Canadian context focus may present findings that reflect the unique Canadian First Nations issues 

moreso than universal SDWS issues. 
c (Brown, Weersink, & de Loë, 2005) 
d (Hrudey, 2008) 
e(Swain et al., 2006) 
f (Maras, 2004) 
g (Dziegielewski & Bik, 2004) 

* 10 capacity dimensions are listed; however ‘administrative capacity’ was not populated by literature findings. It has only been included to maximize thesis 

consistency. 
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2.2.4 First Nations drinking water systems – Existing baseline 
First Nations drinking water systems include a mishmash of systems and delivery formats, 

including: municipal water delivery agreements23, on-reserve water systems with a piped 

delivery system, on-reserve water systems with a water truck and cistern system, individual 

wells, direct extraction from a natural waterbody or a combination of the above (Ontario Clean 

Water Agency [OCWA] cited in CBC, 2006b; INAC, 2004). 

 

National overview 
Nationally, there are approximately 761 drinking water systems in First Nations communities, 

where INAC (2003) defines a ‘drinking water system’ as one that services a minimum of five 

houses. 

 

The 761 systems are classified as Class 1 (73%), Class 2 (23%), Class 3 (3%) and Class 4 (1%) 

(INAC, 2003). Class 1 systems represent a simple system such as a community well, whereas 

Class 4 systems represent a more complex system that may include automation and pre-

treatment stages (INAC, 2003).  

 

The presence of a drinking water system within a community does not imply that the entire 

community is serviced by this system. Frequently, a community will have a portion serviced by a 

community drinking water system, and the remaining on individual wells or alternate systems 

(OCWA cited in CBC, 2006b). On a national level, it was reported that 5,000 homes lack basic 

                                                           
23

 Municipal agreements are signed with an adjacent non-Aboriginal municipality to supply potable water 
to an on-reserve community. 
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water and sewer services (NAHO, 2002). Statistics on ‘other’ systems (servicing less than five 

houses) are minimal. 

 

Ontario overview 
A summary of drinking water systems in Ontario was compiled from the 2001 INAC Ontario 

Region Engineering Assessment data sheets completed by the Ontario Clean Water Agency (CBC, 

2006b). The breakdown is estimated as follows: 

 111 communities with on-reserve drinking water systems; 

 8 communities are serviced exclusively by individual wells; 

 7 communities have municipal agreements; and 

 10 communities are without data (non-participant or no data available). 

 

Literature indicates a total of 135 drinking water systems in First Nations communities (CBC, 

2006c). However, the aforementioned 2003 raw data summary places the on-reserve drinking 

water system count at only 111. Further collating of the data sheets estimates the system 

breakdown as follows: Class 1 (59%), Class 2 (36%), Class 3 (5%) and Class 4 (0%) (OCWA cited in 

CBC, 2006b). 

 

Given the community populations consist of a reported maximum population of 11,297 and an 

average maximum northern populations of 500, it is appropriate to classify all – or all but one – 

First Nations community drinking water systems in Ontario as SDWS. 

 

In terms of the Ontario on-reserve population, drinking water servicing was provided as follows 

(OCWA cited in CBC, 2006b): 
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 56% are serviced by on-reserve water systems with a piped delivery system; 

 22% are serviced by individual wells; 

 9% are serviced by on-reserve water truck and cistern system; 

 6% are serviced by municipal water delivery agreements; and 

 7% have no data, or are serviced by direct surface water, pumped surface water, bottled 

water or ‘other’. 

 

These percentages are distinct from numbers previously reported as the above reflect 

population serviced, rather than communities serviced. The population breakdown also 

accounts for multiple-system servicing within a single community. 

 

Much of these statistics are based on field data collected in 2001. These numbers may have 

changed over the nine year period. In addition, due to data gaps, the reported numbers are not 

precise. Nonetheless, without a large-scale provincial-wide system overhaul it is unlikely that the 

class distribution or service provision formats have changed dramatically. 

 

2.2.5 Summary – The constants 
Ontario First Nations find themselves engaged in a slowly evolving federal-First Nations 

relationship characterized by paternalistic and assimilatory legislation, an unaccommodating 

non-Aboriginal public and a gradual devolution of local level responsibilities. In the foreground 

of this evolving relationship is the management and operations of on-reserve drinking water 

systems by Band Councils. Ontario has approximately 111 on-reserve systems consisting 

predominantly of Class 1 and Class 2 drinking water systems for small service populations. These 

systems are defined as SDWS and are vulnerable to the unique challenges that are universally 
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inherent to these systems. Geographically, Ontario First Nations populations are fairly evenly 

distributed among Urban, Rural and Remote areas. 

 

Of Ontario’s 161,718 First Nations people, approximately 32% are actively serviced by on-

reserve drinking water systems, 50% live on-reserve and are subject to federal drinking water 

jurisdiction, and 100% have the right to live on-reserve and receive potable water. 

 

2.3 External factors – The input variables 

2.3.1 Jurisdictional roles and responsibilities 
First Nations drinking water systems have a jurisdictional arrangement that is distinct from their 

non-Aboriginal counterparts (Swain et al., 2006). The jurisdictional framework is rooted in the 

Indian Act and is manifested as follows: 

 Band Councils: Project delivery 

o Band Councils have the responsibility to manage the design, construction, 

maintenance, and operations of drinking water infrastructure (CO, 2001; INAC, 

2004; NAHO, 2002); 

 INAC: Funding 

o INAC has jurisdictional and fiduciary responsibility to ensure funding is available 

to assist the implementation of design, construction, maintenance, and 

operations of drinking water infrastructure (CO, 2001; INAC, 2004; NAHO, 

2002); 

 INAC: Process quality control 
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o INAC has the responsibility to monitor the design, construction and 

maintenance of drinking water infrastructure (Davids, 2006; INAC, 2004; NAHO, 

2002); and 

 Health Canada: Water monitoring quality control 

o Health Canada has the responsibility to ensure community level water quality 

monitoring programs are taking place (CO, 2001; INAC, 2004; NAHO, 2002). 

 

This brief summary of roles and responsibilities does not do justice to the legal nuances and 

jurisdictional ‘grey areas’ that exist in the jurisdictional framework. Some elements are 

highlighted in the literature: 

 water quality targets are set according to the Guidelines for Canadian Drinking Water 

Quality or provincial equivalent (NAHO, 2002); 

 provincial drinking water laws and regulations do not apply to First Nations drinking 

water systems (CO, 2001); 

 there are no federal regulations to apply to First Nations drinking water systems (CO, 

2001; Swain et al., 2006); 

 design and operational standards are established through funding agreement conditions 

between the First Nation and INAC (Davids, 2006); 

 INAC operations funding is provided to 80% of the funding formula output (Davids, 

2006); 

 INAC capital funding is provided for specific components and to specified levels of 

service (CO, 2001); 

 INAC funding is only provided for systems that serve five or more households (INAC, 

2003; NAHO, 2002); 
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 INAC quality control for project delivery, and system operations and maintenance is 

conducted by reviewing financial, operational and audit reports (Davids, 2006; INAC, 

2004); 

 there are Aboriginal communities to whom INAC does not have, or does not recognize, 

federal responsibility (NAHO, 2002); and 

 Health Canada has no enforcement or inspection authority (CO, 2001; Davids, 2006). 

 

The Expert Panel Report noted that the high number of jurisdictional players, in conjunction with 

unclear authority and potentially diverging interests, has created a “complex policy and 

governance environment for First Nations” (Swain et al., 2006, p. 21). A Chiefs of Ontario (2001) 

report reiterated this finding - “*t+hat First Nations with reserve lands may be held to some of 

the same standards, but without the same supports to achieve them, may be a casualty of the 

jurisdictional patchwork and confusion that characterizes the regulation of on-reserve 

infrastructure” (p. 36). These quotations reflect the challenges posed by the complex 

jurisdictional framework that First Nations find themselves in. 

 

It is of interest to note that Aboriginal Peoples are the only population group in Canada that is 

dependent on federal jurisdiction and government for water treatment and delivery policies and 

programs. The other entities under federal jurisdiction are defined by their function and include: 

national parks; military bases; prisons; federally-regulated entities such as airlines, banks and 

trains; and facilities falling under Part IV of the Labour Code (Swain et al., 2006). 

  



 

32 

 

2.3.2 Federal funding 
The 1995 Report of the Royal Commission on Aboriginal Peoples called for dramatic 

improvement to drinking water infrastructure in First Nations communities (CO, 2001). As a 

result, the federal government earmarked a succession of special program funds for improving 

access to clean drinking water in First Nation communities. Between 2003 and 2008, over $1.38 

billion (INAC, 2009a) has been allocated towards community development initiatives, of which 

drinking water system improvements is a primary initiative24. Additional funding allocations are 

on-going and of a significant sum, as demonstrated by the $165 million water and wastewater 

infrastructure works acceleration top-up allocated through the Canada’s Economic Action Plan 

(CEAP) in 2009 (INAC, 2009a). These ‘one-time’ allocated funding amounts are outside of INAC’s 

annual infrastructure budget. 

 

INAC’s annual infrastructure budget for drinking water infrastructure is embedded within the 

Capital Facilities and Maintenance (CFM) Program. The national CFM program base funding for 

2006-2007 was approximately $850 million and has a stable annual allocation (Indian and 

Northern Affairs Canada - Audit and Assurance Services Branch [INAC-AASB], 2009). When 

combined with targeted ‘one-time’ initiatives (eg. CEAP), the average annual25 CFM budget 

increased to approximately $1.1 billion per year (INAC-AASB, 2009). 

 

The CFM program base funding, excluding ‘one-time initiatives, appears to have increased from 

$777 million in 1996-1997 (DIAND: CSDAEB, 1997) to $850 million in 2006-2007. This represents 

                                                           
24 The $1.38 billion dollars is an aggregate funding value for community development initiatives; 
consequently, it is unclear as to what exact dollar-value was allocated specifically to drinking 
water service delivery (INAC-AASB, 2009). 

25 This average annual amount is bound by the duration of these special funding programs. As 
such this annual average is not assured beyond the existing programs. 
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a 9.4% increase over a 10 year period. Some caution however in interpreting this value. Firstly, 

the CFM funding categories changed over this 10 year period to add two substantial categories: 

housing subsidies and education facilities. Isolating the funds associated with these categories 

yields an infrastructure budget of $665 million for 2006-2007. Secondly, the infrastructure 

budget is an aggregate value for all infrastructure sub-categories; therefore, it is not exclusive to 

water service delivery infrastructure26. And finally, this percent increase calculation is direct, 

with no adjustment for inflation27 (DIAND: CSDAEB, 1997; INAC-AASB, 2009). 

 

The CFM program includes four main expenditure categories: housing, education facilities, 

water and wastewater systems, and ‘other infrastructure’ (INAC, 2008a, 2009d). ‘Other 

infrastructure’ category includes five basic services: power, roads/bridges, fire protection, 

community buildings and environmental contamination (INAC-AASB, 2009). 

 

CFM program funded tasks include: construction/acquisition, maintenance and operations 

(DIAND: CSDAEB, 1997; INAC-AASB, 2009). INAC also provides funds for training, public 

awareness and comprehensive community planning through the CFM program. Specific details 

are limited however (INAC-AASB, 2009). 

 

The approved basic services are grouped according to function or application within three 

expenditure categories, and then sub-classified into three funding components. The 2006-2007 

expenditure break-down is presented in Table 2.8. 
                                                           
26 The specific water service delivery infrastructure value was not found. 

27 This alludes to a significant decrease in net CFM program base funding. However, as this 
conclusion is based on the researcher’s calculations and not literature findings, it is not pursued 
further here. 
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Table 2.8: INAC approved basic services 2006-2007 expenditures (Canada) 

Expenditure 
Category 

% Annual 
Budget  
(2006-
2007) 

Annual 
Dollar 
Value 

(million) 

Funding 
Component28 

% Expenditure 
Category 

Annual 
Dollar 
Value 

(million) 

Infrastructure 60% $665 Major Capital 31% $208 

Minor Capital 27% $178 

Operations & 
Maintenance 

42% 
$279 

Education 
facilities 

17% $195 Major Capital 39% $76 

Minor Capital 12% $22 

Operations & 
Maintenance 

50% 
$98 

Housing 
subsidies 

23% $255 Major Capital 6% $15 

Minor Capital 92% $235 

Operations & 
Maintenance 

2% 
$4 

Source: (INAC-AASB, 2009) 

 

The general perception on funding is that much has been provided, but little has been gained 

(CBC, 2006d; Davids, 2006; Eggertson, 2008). The 2005 Annual Report of the Commissioner of 

the Environment and Sustainable Development in the Office of the Auditor General comments 

that “*d+espite the hundreds of millions in federal funds invested, a significant proportion of 

drinking water systems in First Nations communities continue to deliver drinking water whose 

quality or safety is at risk” (Swain et al., 2006, p. 17). 

 

                                                           
28 Major Capital and Minor Capital are differentiated by fund magnitude, and allocation process. 
Minor Capital budgets, along with Operations and Maintenance (O&M) budgets, are smaller 
fund amounts provided to Bands directly as part of annual ‘core’ programming funds. These 
funds are intended to assist in day-to-day system repairs and operations. Major Capital funds 
are greater fund amounts that require a funding submission to INAC and form part of the annual 
‘non-core discretionary’ programming funds. These funds are intended to assist in the 
replacement of large system components or system construction (INAC-AASB, 2009). 
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Swain et al. (2006) and the Chiefs of Ontario (2001) agree with the overall lack of progress but 

they note that adequate funding has in fact not been provided. Swain et al. (2006) note that for 

the 2002-2007 period, INAC acknowledged that budgeted capital “for water and wastewater 

systems turned out to be one-third to one-half of what was actually needed” (p. 22). INAC 

(2009d) itself indicates that the entire CFM program is under financial pressure. A Public Works 

and Government Services Canada (2005) study29 completed on behalf of INAC, estimated an 

overall infrastructure gap of $1.3 billion30 between First Nations communities and non-

Aboriginal Canadian communities. The acuteness of the deficit is captured from the following 

quotation: “the FN *First Nations+ backlog includes infrastructure that is not yet in place to 

service the existing population while the Canadian [mainstream] backlog is a direct result of 

deferred maintenance at or beyond the life cycle” (emphasis added) (p. 6). 

 

2.3.3 System implementation and operations stakeholders 
The following stakeholder compilation summarizes technical players within the First Nations 

drinking water sector, but external to the First Nations Band itself. 

 

Technical support 
Technical support is available to First Nations Bands at various stages of drinking water service 

implementation from an array of service providers. These are summarized in Table 2.9. 

 

                                                           
29 As this study was retrieved from a 3rd-party web site and not retrievable from a government 
site, it is unclear if this is in fact a published study. Thus though its findings are provocative, they 
must be tempered by the qualifier ‘pending validation’. 

30 The infrastructure gap noted is not limited to drinking water service needs; it includes: water, 
wastewater, solid waste, firefighting, roads/bridges, and operation buildings. Housing and 
school were excluded for comparative reasons. 
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Table 2.9: Technical support service providers 

Provider Technical Support Service 

Tribal Councils - Technical Services 
Department 

Project management support to affiliated First 
Nationsa; b 

Technical advice to affiliated First Nationsa; b 

Ontario First Nations Technical Services 
Corporation (OFNTSC) 

Technical advice to Tribal Councils/Unaffiliated First 
Nationsc; d 

Project planning and development to Tribal 
Councils/Unaffiliated First Nationsd 

Standards, guidelines and policy information hube 

Safe Water Operations Program (SWOP) 
service providersf 

Long-term operations oversightg 

On-site trainingg 

Circuit Rider Training Program (CRTP) 
(offered through OFNTSC) 

On-site trainingh 

a (Pwi-Di-Goo-Zing Ne-Yaa-Zhing Advisory Services, n.d.) 
b (INAC, 2009e) 
c (CO, 2001) 
d (OFNTSC, 2010a)  
e (Ontario First Nations Technical Services Corporation, 2010d) 
f (Indian and Northern Affairs Canada, 2008a) 
g (Northern Waterworks Incorporated, 2010) 
h (OFNTSC, 2010c) 

 

Water quality monitoring support 
Health Canada’s Environmental Health Officers (EHOs) support Community-Based Water 

Monitors in their duties of sampling, testing and interpreting water quality results (CO, 2001; 

INAC, 2004). 

 

Professional association and certification support 
The Aboriginal Water and Wastewater Association of Ontario (AWWAO), an operator network 

under OFNTSC’s umbrella, acts as a hub of professional networking, technical information 

sharing, best practices promotion and certification promotion (OFNTSC, 2010d). 
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Project execution monitoring 
INAC technical reviewers, in conjunction with representatives from Health Canada and PWGSC, 

review engineering designs and reports to ensure compliance with terms and conditions 

established through funding agreements (INAC, 2004). 

 

Technical product providers 
First Nations contract external service providers such as technical consultants (ie. engineers, 

planners, environmental scientists) and construction contractors to provide the technical 

products required for implementing drinking water system infrastructure (INAC, 2003). This may 

include, but not limited to, reports, design drawings and construction works. Consultants are 

retained by the First Nations with the assistance of OFNTSC or Tribal Councils (Parsons, 2003). 

The consulting sector however, has earned a reputation for exploiting a soft market for personal 

gains. Jack Mallard, Acting Senior EHO for Ontario reflected that the reliance on these service 

providers has in practice “lined the pockets of consultants and engineers” without always 

producing good results (CO, 2001, p. 49). 

 

2.3.4 Summary – The external input variables 
The implementation of First Nations drinking water infrastructure requires Band Councils and 

their staff to manoeuvre through the ‘grey areas’ of a complex jurisdictional framework, while 

accessing federal funding pots, maximizing the roles of the myriad of external stakeholders and 

protecting themselves from opportunism. 

 

The federal government from its end enables this process by budgeting an annual funding 

allocation, providing ‘one-time’ top-up funding for specific needs and providing project 

execution oversight. With the inclusion of ‘one-time’ top-ups, a typical annual INAC budget for 
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infrastructure is $665 million, which provides for seven basic services to 660 First Nations 

communities in Canada. There is concern that this amount is inadequate to meet drinking water 

infrastructure needs. Figure 2-2 shows the First Nations drinking water stakeholders roles, 

responsibilities and relationships. 



Figure 2-2: First Nations drinking water stakeholder roles, responsibilities and relationships  
 
 
39



 

40 

 

2.4 Internal factors – The input variables 
Academic, professional and policy literature on First Nations issues are highlighted by themes of 

authority and capacity (INAC, 2003; Nadasdy, 2003; Natcher & Davis, 2007; OFNTSC, 2006; 

Parsons, 2003; Smith et al., 2006). The theme of authority predominantly involves the 

devolution of federal responsibility to Band Councils, while the theme of capacity may involve 

the lack of capacity or the lack of recognition of existing capacity. 

 

Though much has been identified or advocated with regards to capacity and authority, little has 

been written on First Nations drinking water ‘on-the-ground’ experiences or lessons-learned. As 

such, the literature review is supplemented by First Nations natural resource management 

literature. 

 

2.4.1 Authority and capacity 
In 2005, the Canadian Broadcasting Corporation (CBC) (2005) reported that the First Nations 

community of Kwicksutaineuk had been consuming bottled water for over nine years. The 

article reported that the “community sounded alarm bells about its water problem, but 

promises of help aren’t translating into action” (para. 1). INAC pledged to fix the problems but 

“Chief Bob Chamberlain says he’s bogged down in red tape” (para. 4). The community of 

Muskrat Dam was similarly under a boil-water advisory for over a year due to the failure of the 

backwash pumps. With respect to the dysfunctional system Band Councillor Charlie Beardy 

stated that “I don’t see any government people coming up to work on our plant to get it 

repaired” (Eggertson, 2006, p. 1248). 
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The balance between authority and capacity is particularly troublesome for First Nation 

communities (Graham & Fortier, 2006). At times, this seesaw relationship places at odds self-

governance objectives with a challenging financial and technical reality. The SDWF-AAWTT 

advocacy group (2009) goes as far as recommending that the “*r+esponsibility and liability for 

providing safe drinking water should be passed back to INAC until such time as communities 

have water treatment plants that can, at a minimum consistently meet all 56 health parameters 

of the Guidelines for Canadian Drinking Water Quality” (p. 3). Currently, there does not appear 

to be a clear direction indicating how this authority-capacity balance is to be executed in First 

Nations communities. 

 

Case studies from the natural resource management field echo the concerns regarding the 

balance between authority and capacity. In the case of Dall sheep co-management in the Yukon 

Territory, the First Nations organizations possessed capacity to monitor the sheep population 

yet they perceived their participation as tokenism. The process appeared to provide some 

devolution of authority to the First Nations, however true decision-making authority was 

withheld. Nadasdy (2003) concluded that “it is not simply a matter of ‘fixing’ co-management 

(...) but of restructuring the very institutions, practices, and underlying assumptions of wildlife 

management itself” (p. 379). In other words, the programs and policies cannot be restructured 

separately from power and authority issues. Natcher and Davis (2007) voice similar conclusions 

regarding the policy of natural resource management devolution to First Nations in the Yukon 

Territory. They note that “despite the rhetoric of local-level decision making, real authority 

remains concentrated in government [territorial] administration” (p. 277). Frustrations from the 

authority-capacity balance are evident in that “First Nations continue to find themselves 

labouring in ‘financial strait jackets’ when it comes to policy implementation and 
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administration” (p. 276). This frustration with financial capacity is compounded by frustration 

with managerial capacity where “there are special difficulties for demographically small 

Aboriginal communities to recruit from their own ranks enough trained and talented individuals 

to assume management responsibilities” (p. 273). 

 

Ultimately, capacity is required for effective use of authority, and authority is required to 

maximize existing capacity. Where this has been achieved - through the development of internal 

economic capacity - “the results (…) are impressive” (Swain et al., 2006, p. 27). 

 

2.4.2 First Nations water service delivery capacity status 
Table 2.7 identified nine capacity dimensions31 relevant to water service delivery in SDWS. 

However, literature specific to First Nations focuses solely on four capacity dimensions: financial 

capacity, technical capacity, technological capacity and managerial capacity. To keep literature 

findings relatively unchanged from their source structure, capacity dimensions are presented 

here according to these four categories. 

 

The status of First Nations water service delivery capacity may be summarized by asking the 

questions:  

 are there internal funds? 32 (financial capacity);  

 do they have good equipment? (technological capacity); 

                                                           
31 Table 2.7 actually lists 10 capacity dimensions, however ‘administrative capacity’ was not 
populated by literature findings. It has only been included in this chapter to maximize thesis 
consistency. 

32 Internal funds imply funds that Band Council controlled funds are available and sufficient to 
provide agency. Some possible revenue sources include: tax revenues, user-fees, rental 
revenues, business revenues or surplus federal transfer funds. 
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 are the water treatment plant (WTP) operators sufficiently trained? (technical capacity); 

and  

 do project management staff and public works managers have the skills to identify 

appropriate WTP technologies and manage a WTP? (managerial capacity). 

 

Financial capacity 
Financial capacity refers to having sufficient revenue to meet operating needs (Brown et al., 

2005). In general terms, First Nations citizens and their Band Councils are financially less 

prosperous than non-Aboriginal Canadian citizens and their respective community governments. 

Statistically, the average income of an on-reserve First Nations family is $19,604 compared to 

the non-Aboriginal counterpart of $38,011 (Statistics Canada, 2003b). Similarly, the average 

unemployment rates are estimated at 23.3% compared to the national average of 7.4% 

(Statistics Canada, 2003c). These statistics place the on-reserve First Nations population as the 

lowest income group in Canada (HCC, 2005). 

 

Statistics on Band Council revenues were not found; however, given the economic challenges of 

the on-reserve population, it is unlikely that Band Councils have significant internal revenue 

opportunities. Rural and remote locations place additional limitations on access to employment, 

revenue and local income generation. Publications on rural Canada33 indicate that rural 

“communities dependent on primary sectors will have fewer and fewer people working in these 

sectors” (Statistics Canada - Agriculture Division, 2007, p. 25). In addition, these communities 

                                                           
33 Inclusive to all rural and remote Canadians – First Nations and non-Aboriginal alike. 
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are vulnerable to ‘boom and bust’ economic cycles (Community Action Program for Children of 

Waterloo Region, 2005), or simply lack an economy altogether (WHO-HC, 2006). 

 

In terms of drinking water financials, user-fee revenues are negligible or non-existent as most 

Band Councils have reported not being able to consistently collect user-fees due to an 

unfavourable on-reserve economic situation (CO, 2001). 

 

Technological capacity 
Technological capacity is the physical condition of drinking water infrastructure and its ability to 

treat and deliver water effectively. With some 5,000 homes lacking water service (NAHO, 2002) 

and 38% of the on-reserve population acquiring drinking water via individual wells, water truck-

to-cistern, bottled water or surface water, there is evidence that much of the physical public 

infrastructure is not present (OCWA cited in CBC, 2006b; PWGSC, 2005) or not functioning 

optimally. Of the infrastructure that is in place, the majority is fairly young and robust in terms 

of life-cycle and technical potential (PWGSC, 2005; Smith et al., 2006); although, there are 

concerns about premature ageing (INAC, 2003) and infrastructure design/construction below 

acceptable standards (CO, 2001; Swain et al., 2006). 

 

Technical capacity 
Technical capacity reflects the presence of a competent operator. At a national level, operator 

certification has increased significantly over the past decade. A summary is presented in Table 

2.10. 
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Table 2.10: Operator certification changes 2003-2009 (Canada) 

Year % of Water Treatment 
Plant Operators 

Certified to Class 1 or 
Higher 

Water Treatment 
Plant Operators 

Certified to Class 1 or 
Higher 

Total Water 
Treatment Plant 

Operators (Canada) 

2003a 8%   

2005b 40% 452 1130 

2006a 35% 392 1107 

2007c 41% 475 1152 

2009d 64% 791 1226 
a (INAC, 2006)  
b (CBC, 2006d) 
c (INAC, 2008b) 
d (INAC, 2009f) 
 

Data for Ontario is limited to 2005, when 64 out of 294 (22%) were certified at Class 1 or higher. 

Relative to other INAC regions, Ontario ranked 6th in terms of certified operator percentage; 

ahead only of the Alberta and the Atlantic regions (note: the Northwest Territories region did 

not have data) (CBC, 2006d). 

 

This increase in certified operators is tempered by a high-turnover rate that is typical to many 

small water systems, First Nations or otherwise (INAC, 2003). 

 

It is noted that certification is a provincial system, not a federal one. Therefore it is unclear what 

certification basis was used for the national evaluation, and whether or not knowledge levels 

are comparable between certification systems. 

 

Managerial capacity 
Managerial capacity is defined as “the way in which utilities conduct their business affairs” 

(Brown et al., 2005, p. 198). There is evidence that drinking water system management in First 

Nations is vulnerable to governance issues at the Band Council level (Swain et al., 2006). Smith 
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et al. (2006) observed this with respect to on-reserve WTPs in Alberta: “*o+perators can change 

at a whim with political flux on a Band Council, thus leading to the replacement of trained and 

(or) experienced operators, posing an additional challenge in retaining these qualified 

individuals” (p. S13). 

 

The managerial burden is not trivial. In United States of America for example, the Navajo Tribe - 

with a population of 140,000 - is the only tribe to be approved by the Environmental Protection 

Agency to manage and operate their own drinking water system (Graham, 2001). This 

managerial challenge for drinking water systems is corroborated by the SDWF-AAWTT advocacy 

group (2009) who note that they “are not aware of any First Nation leaders who have the 

technical expertise, resources, or information required to make good decisions, nor the funding 

to hire a professional to act in their best interests” (p. 7). 

 

2.4.3 Summary – The internal input variables 
First Nations self-governance aspirations and drinking water quality are intertwined as federal 

devolution programs off-load water treatment system responsibilities onto Band Councils. 

Ultimately, it is capacity and authority issues that structure this seesaw relationship between 

acute need and political vision. 

 

On-reserve infrastructure appears to be polarized; much is absent, but that which exists is 

young. There is growth in terms of technical capacity of operators, though this is less evident for 

financial capacity and managerial capacity. James Taylor, engineer and head of quality assurance 

for OFNTSC in Thunder Bay, Ontario, sums up the capacity status; First Nations “struggle with 
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the financing, they struggle with the bureaucracy; they struggle with the expertise” (Parsons, 

2003, p. 24). 

 

2.5 Current conditions – The output variables 

2.5.1 Two-tier systems 
Drinking water services in both First Nations communities and rural non-Aboriginal communities 

have fallen victim to an institutionalization of secondary level service relative to their urban 

counterparts (Hrudey, 2008). Hrudey (2008) notes that “*l+arger municipalities generally do well, 

but many smaller and more remote communities simply cannot cope with all the technical and 

managerial challenges” (p. 975). He classifies this differentiation as Canada “allowing a two-tier 

system of water supply, roughly split along the urban-rural divide” (p. 975).  

 

The Expert Panel Report notes that a high rate of First Nations on-reserve population growth 

compounded by INAC’s restrictive drinking water system sizing policy has resulted in water 

systems becoming undersized prematurely (Swain et al., 2006). INAC’s policy specifies a per 

capita capacity of 180L/day, which is dramatically contrasted by the 450 L/day recommended by 

Ontario’s Ministry of Environment (CO, 2001). Operating at overcapacity implies that the 

drinking water system may not be operating according to the engineering design or treatment 

calculations. This may pose health concerns as treatment processes occur more rapidly - and 

less effectively - to keep up to demand (CO, 2001; Parsons, 2003). Conversely, operating at a 

lower design capacity results in a lower daily water volume allocation per person than for non-

Aboriginal counterparts.  
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2.5.2 Poor community health 
Health status indicators show that the health of Canada’s Aboriginal Peoples is well below the 

rest of the Canadian population (HCC, 2005). Direct impact of waterborne illness was not found; 

however, the accuracy of any found data would be questionable as small communities have a 

tendency to under-report waterborne illness (WHO-HC, 2006). An indicator of theoretical 

community health or community health risk, as it relates to water, can be obtained from INAC’s 

risk classification system and Health Canada’s drinking water advisories34. Table 2.11 sumarizes 

these statistics between 2001-2009.  

 

Table 2.11: Water system risk and drinking water advisories (Canada) 

Year % of Drinking 
Water Systems – 

High Risk  
(for consistency these are 

calculated from 740 
assessed systems; not 761 

actual systems)* 

Total Drinking 
Water Treatment 

Systems – High 
Risk 

% of Communities 
with Drinking-

Water Advisory  
(calculated from 691 INAC-
recognized communities)** 

Total Communities 
with Drinking Water 

Advisory 
(at time of reference 

document publication) 

2001a 29% 218   

2005b 28% 203 11%** 76e 

2006a 15% 114 8.8%** 54 

2007c 11%* 85 6.5%** 40 

2008f   13%** 93 

2009d 6%* 48 16%** 112g 
a (INAC, 2006) 
b (CBC, 2006d)  
c (INAC, 2008b) 
d (INAC, 2009f)  
e Represents boil-water advisories only; total drinking water advisories not available. 
f (Eggertson, 2008) 
g (Health Canada, 2010) 

 

                                                           
34 Drinking water advisory is an umbrella term that includes: boil-water advisory, boil-water 
order, do not consume order, do not consume advisory, do not use order, and do not use 
advisory. The boil-water advisory reflects a lack of confidence in the system, either due to doubt 
about operational robustness or due to the presence of a biological risk indicator organism. In 
contrast, the remaining advisories reflect a known source water contamination event or 
unidentified illness outbreak in the community (Health Canada, 2007). 
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Ontario data is limited to 2005, when 63 out of 111 (57%) were classified as ‘high risk’ (CBC, 

2006c), and 34 communities (17%) had a boil-water advisory in place (CBC, 2006e). 

 

Health Canada (2009) however, cautions against misinterpreting drinking water advisory data. In 

its review of First Nations drinking water advisories for 1995-2007, Health Canada noted the 

following: 

 most common causes for drinking water advisory: 

o unacceptable microbiological quality (39%);  

o inadequate disinfection or disinfectant residuals (34%); and  

o equipment malfunction during treatment or distribution (28%); 

 most common remedial actions required to remove long-term drinking water advisories:  

o mitigate operational challenges (70%); and  

o upgrades and repairs (60%);  

 no advisory has ever been issued due to epidemiological evidence that drinking water is 

or may be responsible for an outbreak of illness. 

 

These statistics over a twelve year period highlight that failures in operational (equipment and 

treatment process) features pose the greatest health risk due to drop in water safety assurance. 

The reassuring element and noteworthy ‘take home message’ is that the water itself appears 

safe, as affirmed by the lack of epidemiological evidence35. Rather, what is lacking is an 

assurance that the water is consistently safe. This conclusion is bracketed to microbial 

parameters, not chemical parameters. 

                                                           
35

 Discussions with an epidemiologist prior to thesis publication indicated that the lack of epidemiological 
evidence may be indicative of an absence of data rather than an indication of the water quality itself. 
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INAC ‘risk’ levels similarly require caution in interpretation. INAC ‘risk’ levels are not a direct 

output or measurement related to water quality or public safety. Rather it is a measure of the 

integrity of the multi-barrier approach to water safety, and thus a measure of the chance that 

water quality may be compromised. Smith et al. (2006) note that risk rating definitions are not 

universal, and consequently have little meaning for national comparisons. Smith et al.’s study, 

completed in Alberta, found that there was significant variation in terms of INAC risk evaluation 

and academic engineering-based evaluation. The discrepancies are presented in Table 2.12. 

 

Table 2.12: Drinking water system risk evaluation discrepancies (Alberta) 

Risk Rating 
Level 

INAC Risk 
Evaluation 

(2003)  
[%] 

INAC Risk 
Evaluation 

(2003)  
[Total Systems] 

Smith et al. Risk 
Evaluation (2006) 

[%] 

Smith et al. Risk 
Evaluation (2006)  
[Total Systems] 

High risk 19% 14 89% 50 

Medium 
risk 

40% 29 9% 5 

Low/No 
risk 

41% 30 2% 1 

Source: (Smith et al., 2006) 

 

This study highlights the need for caution and reflection in terms of using INAC drinking water 

risk measurements as a means of gauging community health and safety. In summary, the ratings 

shown in Table 2.11 do indicate valid positive change; however the discrepancy in defining risk 

fails to provide any comparable reassurances relative to non-Aboriginal equivalents. 
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2.5.3 Community and leadership frustrations 
The impact of a two-tier system is not lost on First Nations citizens. In a CBC interview in 2005, 

Chief Chamberlain of Kwicksutaineuk First Nation reflected on his community members’ 

frustrations with on-reserve living conditions: “I’ve had community members want us to invite 

the minister of Indian Affairs and all the bureaucrats we face to come and live here for a month. 

(…) Maybe, maybe they’d be able to meet our needs then” (CBC, 2005, para. 5). Frustrations are 

far reaching and to every political level (Mascarenhas, 2007; SDWF-AAWTT, 2009). Matthew 

Coon Come, then National Chief of the Assembly of First Nations, “compared the conditions on 

reserves to that of Third World nations” (Parsons, 2003, p. 21). 

 

Frustrations also emerge with regards to the broader socio-political context. A case study of a 

First Nations community-based forestry management project in the province of New Brunswick 

found that community members were frustrated with the lack of participation opportunity in 

the decision-making process; the tension between Traditional Leadership36 and elected Band 

Councils; and the imposition of federal rule. The case study further purports that First Nations 

have become an outcast in the province; the provincial government bears no responsibility 

towards First Nations while federal government jurisdiction alienated them from their 

traditional authority over their land (Blakney, 2003). 

 

2.5.4 Delayed rate of community development 
Though federal political rhetoric is evident, action on the ground is slow. “When it comes to the 

safety of drinking water, residents of First Nations communities do not benefit from the same 

level of protection as people who live off reserves” (OAGC, 2005, p. 26); there are physical 

                                                           
36 Many communities still operate with traditional systems of governance, which function 
alongside the public elections-based Indian Act system of Chief and Council. 
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infrastructure gaps in basic water delivery services, systems are of substandard engineering 

design, systems are undersized for a community’s population, and there are long delays in 

providing upgrades and system improvements (NAHO, 2002; OAGC, 2005; Parsons, 2003).  

 

The community of Kitigan Zibi37, Quebec was consuming bottled water five years after system 

recommendations were made through INAC’s National Assessment of Water and Wastewater 

Systems in First Nations Communities (CBC, 2006c). Similarly, the communities of 

Kashechewan38, Ontario and Kwicksutaineuk39, British Columbia had been unable to consume 

their tap water for over nine years (CBC, 2005; Eggertson, 2006). This response-time lag is 

echoed in the Auditor General’s report which reported lag periods of six to ten years (OAGC, 

2005). The infrastructure investment needed to catch up to average non-Aboriginal Canadian 

municipal services is significant and estimated at $1.3 billion, although this also includes 

roads/bridges, fire protection and wastewater, among others. On a per capita basis the 

municipal services deficit is estimated between 1.4 and 3 times higher than that of their non-

Aboriginal Canadian counterparts (PWGSC, 2005). 

 

2.5.5 Funding maximization uncertainty 
Field results from past federal funding initiatives have not met the expected improvements (CO, 

2001; Swain et al., 2006). Though significant sums are being spent by the federal government, 

the ‘at-tap’ value does not correlate to the expenditures.  

 

                                                           
37 A community of the Kitigan Zibi First Nation. 

38 A community of the Kashechewan First Nation. 

39 A community of the Kwicksutaineuk-ah-kwaw-ah-mish First Nation. 



 

53 

 

A chronological snapshot of First Nations drinking water advisories, presented in Table 2.13, 

provides an insight into funding impact on water quality during a period of augmented federal 

expenditures. 

 

Table 2.13: Chronological snapshot of drinking water advisories (Canada) 

Year Communities with Drinking Water Advisories 

2005c 76 

2006a 54 

2007b 40 

2008d 93 

2009e 112 
a (Indian and Northern Affairs Canada, 2006) 
b (Indian and Northern Affairs Canada, 2008b) 
c Represents boil-water advisories only; total drinking water advisories not available. 
d (Eggertson, 2008) 
e (Health Canada, 2010) 

 

Even with substantial funding, the five years of data does not show a positive trend in terms of 

‘at-tap’ water quality improvements. Health Canada cautions that an increase in drinking water 

advisory reporting may, in addition to an increase in water concerns, be a function of more 

training and testing supplies to community water monitors (Health Canada, 2009). Should this 

be the case, it alludes to a gradual improvement in water concern quantification and that 

previous years of data may in fact be an under-representation. Nonetheless, the results indicate 

a continuation of water treatment concerns at a national level and a questioning of the benefit-

from-dollar spent. 

 

Swain et al. (2006) call attention to project management decisions affecting funding usage. INAC 

funding policy requirements are prone to undersizing WTPs thereby prematurely rendering 

drinking water systems obsolete. A premature reduction in actual service life has the effect of 
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increasing the water systems’ life-cycle cost and may result in redundant system expenditures. 

The Auditor General also notes that there have been instances where a water system has been 

approved for construction that was not the most cost-effective option and where the rationale 

for selection was not a technical one (OAGC, 2005). 

 

2.5.6 Summary – The output variables 
The story of Kashechewan40, Ontario illustrates the output variables in context.  

 

On October 14, 2005, Kashechewan’s water supply was found to have high levels of a fecal 

contamination indicator organism (E.coli). To treat the high microbial levels, an above average 

amount of chlorine (‘shock’) was added to the water supply. This high concentration of chlorine, 

an oxidant, in turn aggravated pre-existing skin problems such as scabies and impetigo 

(Eggertson, 2006; Hrudey, 2006). Some 1,000 band members41 were consequently evacuated to 

Timmins, Sudbury and Cochrane for medical attention (Eggertson, 2006). 

 

In this case study, the (relatively new) water treatment plant may have been undersized, which 

in conjunction with insufficiently trained operators produced substandard drinking water and 

the consequent health emergency (Eggertson, 2006). The water crisis culminated nine years of 

frustration for Chief and Council, and community members from being on a boil-water advisory. 

Total evacuation cost was estimated at $16 million (CBC, 2006a). A detailed water quality 

investigation found no indicator organism presence (E.coli) in the water samples of October 17th 

                                                           
40 A community of the Kashechewan First Nation. 

41 Hrudey (2006) reports that only 488 community members were evacuated. 
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and 19th, 2005 (INAC, 2005a) - after system repairs had been completed (Hrudey, 2007) - and no 

E.coli related illnesses in 700 community members tested (INAC, 2005b). 

 

2.6 Policies, programs and processes – The function 
Policies create agendas. Agendas in turn are made concrete through programs that define action 

steps (Dye, 1984). Processes are the “identifiable patterns of activities” (Dye, 1984, p. 23) 

consisting of the sequence and method of applying action steps (Collins, 2006). These together 

form the ‘function’ that relate the variables, and the socio-historical and political contexts to 

produce ‘real world’ outputs experienced in First Nations communities across Canada. 

 

2.6.1 Role of policies, programs and processes 
First Nations drinking water treatment, delivery and monitoring are best described as “a 

patchwork of policies, directives and funding conditions” (Swain et al., p. 1). The need to address 

jurisdictional gaps, reduce bureaucracy, improve project schedules and conduct systemic reform 

are recommended by the Expert Panel Report and other policy analysts (Graham & Fortier, 

2006; Swain et al., 2006). In a similar evaluation report, the Chiefs of Ontario concluded that the 

“federal government’s policies need to be overhauled” (CO, 2001, p. 3). These calls for action 

are echoed by performance indicators of water quality, such as high risk systems and drinking 

water advisories, which are well above acceptable levels. 

 

The importance of policy for SDWS success is noted in the literature (WHO-HC, 2006), but little 

in-depth investigation has been conducted specifically on the unique First Nations PPP 

environment. Research inquiry into First Nations technical staff perspectives on federal drinking 

water infrastructure policies, programs and processes may shed light on whether the 
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framework, through which funds are spent, is enabling change to occur on-the-ground. In the 

case of the Yukon First Nations Dall sheep population co-management project, the barrier to the 

project was identified as the program and policy themselves. Nadasdy (2003) states, “I believe 

that nearly everyone involved participated in good faith (...) Rather, I am critical of the process 

itself” (p. 368). 

 

2.6.2 Policy, program and process documents 
A chronological compilation of policy, program and process documents, with a start date in 

199742, is provided in Table 2.14. 

 

Table 2.14: Chronological compilation of policy, program and process documents (1997-2009) 

Year Document Name Author Document 
Type 

On-going Capital Facilities and Maintenance Program INAC Program 

On-going Cost Reference Manual INAC Program 

On-going Project Approval Policy Treasury 
Board 

Policy 

2012 
onward 

Policy on the Management of Projects 
[Evolved version of Project Approval Policy] 

Treasury 
Board 

Policy 

2003 First Nations Water Management Strategy INAC Policy 

2006 Plan of Action for Drinking Water in First Nations 
Communities 

INAC Policy 

2006 Protocol for Safe Drinking Water in First Nations 
Communities 

INAC Program 

2009 First Nations Water and Wastewater Action Plan INAC Policy 

 

In terms of processes, the dominant process is the Major Capital Works process (also referred to 

as the Capital Projects implementation process). This process consists of the standard sequence 

                                                           
42 There is value in creating a thorough chronological policy investigation to truly understand the 
development of existing conditions. This, however, would be a thesis onto itself and therefore a 
‘recent past’ arbitrary start date of 1997 was selected to bound the study. 
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of engineering design and construction stages with an overlay of INAC’s technical and financial 

review processes43. The significant milestones in INAC review process are the Preliminary Project 

Approval submission (PPA), and the Effective Project Approval submission (EPA). These are 

‘go/no-go’ review processes that release funding for the subsequent design/construction stages. 

Figure 2-3 provides a visual representation of the Major Capital Works process descsribed by 

DIAND: CSDAEB (1997), and Taylor and Hill (2010). 

                                                           
43

 The technical and financial review processes are defined in the Project Approval Policy 
document.  



Figure 2-3: Major Capital Works process  
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2.6.3 Summary – The function 
A jurisdictional patchwork together with the eight primary policy and program documents, 

provide a snapshot of the disconnected and multi-directional jurisdictional environment within 

which First Nations technical staff (Project Managers, Technical Officers, Drinking Water 

Treatment Operators etc.) operate on a daily basis. Unfortunately, other than four case studies 

in the Chiefs of Ontario publication (2001), there is an absence of data regarding technical staff 

perspectives on the PPP environment within which they work. There is a need to better 

understand the extent to which technical staff are enabled to administer and control technical 

projects. Given the devolved responsibility to deliver potable water, it is imperative for technical 

staff to feel enabled to fulfill their responsibilities towards their communities. 

 

2.7 Literature review findings summary 
Referring back to the conceptual mathematical function, the literature review populated the 

variables and constants, and defined the function itself. The conceptual mathematical function 

is presented below, defined in Table 2.15 and portrayed in Figure 2-4. 

 

);,( byxfz  
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Table 2.15: Conceptual mathematical function definitions and findings 

Function 
Symbol 

Mathematical 
Term 

Research Domain Populated Values 

f(x,y;b) Function Policies, programs 
and processes 

 Eight federal documents 

b Constant Context  Political and historical context – First 
Nations Peoples and the Government 
of Canada 

 Demographic context – First Nation 
Peoples 

 Technical context - small drinking 
water systems 

 First Nations drinking water systems – 
existing baseline 

x Input variable External factors  Jurisdictional roles and responsibilities 

 Federal funding 

 System implementation and 
operations stakeholders 

y Input variable Internal factors  Authority and capacity 

 First Nations capacity status 

z Output variable Current 
conditions 

 Two-tier systems 

 Poor community health 

 Community and leadership 
frustrations 

 Delayed rate of community 
development 

 Funding maximization uncertainty 

 



Figure 2-4: Populated conceptual mathematical function  
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The literature review provided significant data on the function’s input parameters (context, 

external factors, internal factors) and output parameter (current conditions). Thus we have a 

better understanding of parameters that enter the function and those that exit the function. But 

what of this ‘black box’? How does the function structure the relationships between input and 

output parameters? How does the function behave relative to each input parameter? What 

parameters are more/less impacting? If a First Nations Band or INAC wished to alter an output 

parameter, which input parameters are relevant? To answer these questions we must directly 

investigation the function, that is to say the policies, the programs and the processes. 

 

However, as the object of study is a function, a static investigation - one that solely reviews 

documents - misses the target. Functions are not static. They fluctuate, oscillate, diverge, 

converge. Therefore a dynamic investigation is required - one that captures and analyses the 

function ‘in action’ as it responds to inputs, as it produces outputs, and as it translates 

document and rhetoric into lived experiences. 

 

This study attempts to do just that. Through discussions with practitioners, whose lived 

experiences reflect the function ‘in action’, a solution-oriented framework will be constructed. A 

framework that steps away from sexy symptoms and investigates the dull, dry world of policies, 

programs and processes. Less pathology, more action. 
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Chapter 3 Study approach 

 

“They have the answers there [in the community] – they know. We [government agencies] 

[should just] be there to help them carry forward. Because if we go in there - the agencies - that’s 

what’s been wrong. (…) I see the dependency (…). It’s because people from the outside thought 

they had the solutions. It doesn’t work like that.” 

Joan Beatty, Minister of Northern Affairs for Saskatchewan - Peter Ballantyne Cree Nation Member. 

Reaching Out: Sandy Bay, Saskatchewan, CBC Learning. CBC Television. 2007. 

 

A literature review on First Nations infrastructure and related policy makes evident that a non-

traditional approach to engineering inquiry is required. Engineering’s traditional mandate 

focuses on technology and quantitative analysis, with societal engagement being limited to a 

“one-way interaction focussing on a transfer of information” (Robbins, 2007). The nature of 

Indigenous44 policy research on the other hand, requires attention to Indigenous voice and 

context (Bessant & Watkinson, 2006; Smith et al., 2006).  

 

To weave these requirements together, the research methodology merged the process 

guidelines of decolonizing methodology, the methods of qualitative research, and the problem 

solving mindset of engineering. 

                                                           
44 The term ‘Indigenous’ is more universally recognized than ‘Aboriginal’, which tends to be used 
predominantly in Canada and Australia. As this chapter draws heavily from international 
literature, the term Indigenous is used to not lose the essence of the referenced materials or 
diminish the commonalities between Indigenous Peoples worldwide. Where the methodology 
becomes tailored to the Canadian context or this specific thesis study, the terms ‘Aboriginal’ or 
‘First Nations’ are used. 
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3.1 Methodology overview 
Table 3.1 presents the seven research methodology stages. 

Table 3.1: Methodology overview 

Methodology stage Approach 

Methodological & theoretical 
approach 

Decolonizing methodology; Qualitative research methods; 
Engineering problem-solving mindset 

Research shaping Consultation; Contextual framing 

Research approach Single case study; Grounded-theory 

Unit of analysis Personal experiences with drinking water infrastructure 

Data collection Face-to-face semi-structured interviews; Random purposeful 
sampling and snowball method 

Data analysis strategy Holistic perspective; Causal mapping; Mathematical function 
model 

Data analysis procedures Verbatim transcription; Detailed coding; Respondent 
validation and triangulation 

 

3.2 Decolonizing methodology – Process guidelines 
New Zealand Maori academic Linda Tuhiwai Smith (1999) defines decolonizing methodology as 

being “about centring our *Indigenous+ concerns and world views and then coming to know and 

understand theory and research from our own perspectives and for our own purposes” (p. 39). 

The decolonizing process should demystify research to participants (Smith L. T., 1999), not 

isolate them from the knowledge, benefits or experience of research. Research conducted using 

decolonizing methodologies goes beyond producing an academic impact - it forms a piece of the 

long-term process of devolving colonial authority (Smith L. T., 1999). 

  

The intention is to use decolonizing methodology as a means to engage in ‘good’ research from 

the Indigenous perspective. What follows is by no means an exhaustive compilation of 

decolonizing methodological elements, rather an example of a field-tested process using 

elements of decolonizing methodologies. Significant effort was expended on understanding and 
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applying decolonizing methodology, as the research process itself is believed to be of equal or 

more value than the research results (Erasmus & Ensign, 1991; Smith L. T., 1999). 

 

The researcher acknowledges that the research methodology is heavily influenced by the 

writings of Smith (1999), Erasmus and Ensign (1991), the Indigenous Peoples’ Health Research 

Centre (IPHRC) (2004) and the National Aboriginal Health Organization (NAHO) (2007). 

 

3.2.1 Rationale 
Indigenous Peoples have expressed exhaustion with being research candidates (Chataway, 1997; 

NAHO, 2007; Smith L. T., 1999). A First Nations man interviewed by the Royal Commission on 

Aboriginal Peoples expressed that “we have been researched to death” (Chataway, 1997, p. 

748). Research transparency, trust and legitimacy within the Indigenous context in Canada are 

further challenged by a history where “Native communities have been the subject of intensive 

scrutiny by non-Native Canadians who have devised many experimental policies to help Native 

people solve ‘their problems’” (Chataway, 1997, p. 748). The obsession of researching 

Indigenous ‘problems’ (IPHRC, 2004; Smith L. T., 1999) is sharply contrasted by a neglect for fair 

projection of Indigenous ‘voice’ (IPHRC, 2004; McGregor, 2009; SDWF-AAWTT, 2009). Further 

compounding the effect of research endeavours is the colonial history that has shaped and 

skewed Indigenous – non-Indigenous relations in Canada (Chataway, 1997; IPHRC, 2004; Peters, 

2003). It is understood that the larger socio-historic context cannot be isolated from the 

researcher nor the study participants (Chataway, 1997); however, efforts can be made to 

minimize this impact. It is with an awareness of this colonial history, academic and institutional 

paternalism, and research opportunism that the decolonizing research methodology has been 
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developed (IPHRC, 2004; Smith L. T., 1999), and it is for these same reasons that this 

methodology was put into practice in this study. 

 

3.2.2 Methodological elements 

Indigenous voice 
Indigenous authors have repeatedly stated that it is necessary for Indigenous voice to represent 

Indigenous Peoples (Chataway, 1997; McGregor, 2009; Peters, 2003; SDWF-AAWTT, 2009; Smith 

L. T., 1999). Historically, the dominant society, including academia, has circumvented Indigenous 

voice in favour of non-Indigenous ‘experts’45 (Renee Taylor cited in Dyck, 1993; IPHRC, 2004; 

Mascarenhas, 2007; SDWF-AAWTT, 2009; Smith L. T., 1999), or has emphasized a one-time, 

externally driven, data extraction process from Indigenous participants in order to “reformulate 

the knowledge to meet Western values and regurgitate that knowledge in ways that reflect 

Eurocentric interests” (IPHRC, 2004, p. 28). This process has had negative impacts on Indigenous 

Peoples, and has silenced those it claimed to help (IPHRC, 2004; Smith L. T., 1999). 

 

As such, “the Indigenous perspective must be stated resolutely, explicitly, and unequivocally” 

(IPHRC, 2004, p. 9). To project Indigenous voice honestly, respectfully and decisively will yield a 

research product that is more empowering and compatible with the participant community 

(IPHRC, 2004; NAHO, 2007). Equally important is that this voice “should be listened to seriously; 

not with that kind of benevolent imperialism” (Smith L. T., 1999, p. 71). 

 

                                                           
45 The concept of ‘Aboriginal experts’ is discussed in Dyck (1993). In the anthropology field for 
example, academic anthropologists are perceived as more knowledgeable on Aboriginal society 
and culture than Aboriginal Peoples themselves. 
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One caveat to documenting ‘voice’, is that Indigenous Peoples, like all ethnic groups, have great 

diversity and variation between Peoples and within Peoples. It is inappropriate therefore “to 

want to encapsulate the ‘Indian point of view’ (…). This leads to an inaccurate extrapolation of 

what people feel about things” (Renee Taylor cited in Dyck, 1993, p. 175). It is anticipated and 

expected that Indigenous voice will exhibit as “complicated, internally diverse or contradictory” 

(Smith L. T., 1999, p. 74) a voice as any other Peoples. That being said, general trends and 

patterns may be garnished from these perspectives rarely heard. George Speck of the Namgis 

First Nation reflects on this gap: “I don’t think a lot of people really understand how Indians 

have arrived where they are now as a result of public policy in relation to Indians” (Dyck, 1993, 

p. 183). Projection of Indigenous voice may do just that. 

 

Control 
Abuses of trust, opportunism and misrepresentation have had a significant negative impact on 

Indigenous Peoples and consequently on their perception of academic research (Chataway, 

1997; IPHRC, 2004; NAHO, 2007; Smith L. T., 1999). In response, Indigenous authors have 

asserted the need for Indigenous participants to take greater control over research and projects 

that involve and affect them (Chataway, 1997; Erasmus & Ensign, 1991; IPHRC, 2004; NAHO, 

2007; SDWF-AAWTT, 2009). Control, includes Indigenous control over (IPHRC, 2004; NAHO, 

2007; Smith L. T., 1999): 

 selecting an appropriate area of inquiry;  

 determining who should complete the research;  

 shaping the methodology and research process;  

 ownership over voice, research outputs and intellectual property; and  

 ownership over research products. 
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Literature indicates that Indigenous researchers are preferred by Indigenous communities over 

non-Indigenous researchers due to greater contextual understanding, a reduced risk of 

worldview misinterpretation or exploitative behaviour, and the promotion of one’s own people 

(IPHRC, 2004; NAHO, 2007; Smith L. T., 1999). 

 

Aspects of control are made concrete through adoption of Ownership, Control, Access and 

Possession (OCAP) principles (IPHRC, 2004; NAHO, 2007), and the processes of collaboration, 

negotiation, and dialogue (IPHRC, 2004). OCAP principles “offers a way for First Nations to make 

decisions regarding what research will be done, for what purpose information or data will be 

used, where the information will be physically stored and who will have access” (NAHO, 2007, p. 

1). Another approach for control, is through the adoption of traditional cultural codes of 

conduct. Smith (1999) summarizes the Maori code of conduct as applied to research:  

 respect people;  

 interact face-to-face;  

 look, listen, - then speak;  

 be generous and reciprocate;  

 be cautious;  

 do not trample over the mana (‘our standing in our own eyes’) of people; and  

 be humble with knowledge. 

 

Indigenous authors have also listed a number of study types that are compatible and worthwhile 

for Indigenous communities to pursue. Examples relevant to the engineering field include: 

 facilitating access to program and service funding (NAHO, 2007); 
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 evaluation of community interventions (NAHO, 2007); 

 development of strategies and plans for community services and programs (NAHO, 

2007); 

 lobbying for policy changes (NAHO, 2007); 

 emancipatory objectives (IPHRC, 2004); 

 ameliorative objectives (IPHRC, 2004); 

 assessment of ‘life chances’ - social, economic and political positions within a society 

(Ramsden cited in Smye & Browne, 2002); 

 celebrating survival and success (Smith L. T., 1999); 

 institutional changes that create space for Indigenous Peoples’ being (Smith L. T., 1999); 

 representing voice (Smith L. T., 1999); 

 envisioning a future ideal (Smith L. T., 1999); 

 reframing issues within a wider context (Smith L. T., 1999);  

 networking and information sharing (Smith L. T., 1999); and 

 sharing research results with participant community (Smith L. T., 1999). 

 

This list is not exhaustive; however, it provides a general overview of research areas that are 

perceived by Indigenous authors to have value for Indigenous Peoples. 

 

Empowerment 
Closely linked to the element of control is that of empowerment. While control emphasizes 

damage prevention, empowerment emphasizes growth and renewal. Indigenous Peoples goals 

of growth and renewal goals are expressed through self-determination, self-governance, control 
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over resources, and the recovery of health and wellness for Indigenous populations (Chataway, 

1997; CO, 2001; IPHRC, 2004; NAHO, 2007). 

 

In the past - and presumably in the present as well - research has been done to Indigenous 

Peoples, not with or for. This imbalance in control has been disempowering to participant 

communities (Smith L. T., 1999), and serves as an inverted template for what is needed to make 

research empowering to participant communities. Empowerment acknowledges that 

“*c+ommunities are the ones who know the answers to their own problems” (Smith L. T., 1999, 

p. 159) and should be provided the opportunity by researchers to supply those answers 

(Erasmus & Ensign, 1991). Empowerment gained through the research process is critical for 

long-term benefits to evolve from community engagement work (Erasmus & Ensign, 1991). In 

concrete terms, this may take the form of capacity development, projection of voice, 

recognition of knowledge, recognition of authority (offering control), co-authorship, or provision 

of practical research outputs that target emancipatory or ameliorative objectives (CO, 2001; 

IPHRC, 2004; NAHO, 2007). 

 

Continuous process 
Indigenous authors describe research as a continuous process, defined by negotiation and 

renegotiation through iterative stages of trust building, dialogue, collaboration, consultation 

(Chataway, 1997; Erasmus & Ensign, 1991; IPHRC, 2004; NAHO, 2007) and sharing (Smith L. T., 

1999). This process is dramatically different in application than the ‘one-time’ extractive process 

that has historically characterized Indigenous research (IPHRC, 2004; Smith L. T., 1999). 
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NAHO (2007) mandates that First Nations control and involvement must occur from conception 

to completion. Fundamental to this process, is an extensive trust and relationship building stage 

(Erasmus & Ensign, 1991; IPHRC, 2004). In application, Chataway (1997) reported that the 

relationship and trust building stage took approximately one year, with two additional years 

devoted to data collection, feedback processes and data analysis. 

 

The continuous process includes (IPHRC, 2004; NAHO, 2007; Smith L. T., 1999):  

 community consultations for research issue identification and prioritization;  

 adherence to community research guidelines, cultural protocols and research ethics;  

 negotiation and renegotiation of researcher-community relationship, research 

objectives, and research methodologies;  

 confirmation and renewal of consent;  

 provision of in-depth research results to the participant community; and  

 capacity development within the participant community.  

 

Reciprocity 
The cultural element of reciprocity is intertwined with academic research inquiry when engaging 

Indigenous Peoples (IPHRC, 2004; NAHO, 2007). IPHRC (2004) defines reciprocity as the 

perception that knowledge “has a spirit to which certain behaviours and protocols are 

accorded” (p. 32). This premise demands that a researcher respect the knowledge and meanings 

of others, and reciprocate the shared knowledge through an exchange. This exchange may take 

various forms, including: 

 researcher’s support of a community’s capacity development initiative (Ron Ignace cited 

in Dyck, 1993; IPHRC, 2004); 
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 provision of a tangible product that benefits the participant community directly 

(Erasmus & Ensign, 1991; IPHRC, 2004); 

 training of Indigenous staff in research methods (Smith L. T., 1999); or 

 reporting research results back to the collaborating community (Smith L. T., 1999).  

 

As an example of reciprocity, Chataway (1997) reported that the sacrifice of personal comfort, 

through a repeated six hours commute to the community, provided a symbolic ‘offering’ to the 

community. This ‘offering’ in turn assisted in developing trust. 

 

3.2.3 Applied steps 
The following text describes the steps taken to apply decolonizing methodological elements to 

this study. It is by no means exhaustive, nor put forth under the pretence of being a perfect 

template. Rather, it is described here for research methodology completeness purposes, and to 

provide a field-tested example of applied decolonizing methods in engineering inquiry. 

 

Research shaping 
The research topic was selected based on the researcher’s own experience in the field. The 

researcher’s experience indicated that there was a disconnect between federal level mandates 

and field-level infrastructure results. With this research topic in mind, the inquiry was further 

developed and adjusted through consultation with three Aboriginal Canadian academics, one 

Aboriginal Canadian policy analyst and three non-Aboriginal Canadian academics experienced in 

First Nations water issues. Historical and contextual framing was developed by reading 

Indigenous authored literature including Erasmus and Ensign (1991), Fiske and Patrick (2000), 

George (2003), Helin (2006), Louis (2002), Moran (1988) (citing Mary John), and Smith (1999), 
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and by attending three First Nations themed conferences - two of which were organized by First 

Nations organizations. Contextual framing was supplemented by visiting two First Nations 

communities in Alberta and listening to, and observing, general issues and comments regarding 

drinking water infrastructure. 

 

Noting the resistance towards research on Aboriginal issues - particularly when conducted by a 

non-Aboriginal person - this research specifically targeted the interface between First Nations 

governments and the Canadian Federal Government. This bounded the research to the techno-

political interface rather than delving into the social sphere - the ‘lived’ communities. It is this 

interface that structures the parameters and conditions that influence community-level 

conditions (IPHRC, 2004; Smith L. T., 1999; Smye & Browne, 2002). To avoid encroaching on First 

Nations sovereignty or infringing on First Nations Peoples’ integrity, the data collection method 

focused on interviewing professional peers within a community of practitioners. The focus 

therefore, is on the field of practice or professional responsibility rather than on ethnic or 

cultural affiliation. The interviews were between First Nations technical practitioners and the 

researcher, a professional water resources engineer. Participants were not asked about their 

ethnic/cultural identity, nor was it a selection criteria in order to participate in the study. 

Nonetheless, targeting professionals with professional responsibility towards Aboriginal 

organizations did increase the opportunity of projecting Aboriginal voice. Approximately 70% of 

the participants voluntarily self-identified as being First Nations. 

 

To minimize the risk of a Eurocentric bias, and maximize the Aboriginal world view within the 

research methods, an Aboriginal Canadian academic was requested, and agreed, to serve on the 

graduate advisory committee. 
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Research philosophy 
The research philosophy was structured on the following premises: 

1. The research process itself is of equal or greater value than the research products. 

2. Indigenous Peoples know the answers to the questions already. The research task is to 

compile Indigenous Peoples voice, structure it, and project it to a target audience or the 

population at-large. 

3. Indigenous Peoples and their lifestyles are not ‘the problem’; it is socio-economic and 

policy structures that define living conditions. 

4. Participant interview transcripts are to be analysed with a focus on the technical and 

systemic elements involved in water treatment, and from the perspective of a technical 

peer. 

5. Research outcomes must benefit the participant community, either through a direct 

product for the community or through education of the mainstream Canadian 

population. 

 

Participant recruitment and interviewing 
Participant recruitment was an on-going process over a one year period. Interviews were 

conducted in-person at the participants work office or at a location of their choosing. These 

face-to-face interviews provided a milestone in the relationship building with the participants, 

and provided symbolic reciprocity through the demonstration of commitment and 

accommodation; the interview process required 22 days of road travel over 6,000 kilometres. 

Participant transcripts were made confidential, coded to a preliminary level, and then returned 

to each participant for review, edits, and feedback.  
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Research outputs and sharing 
The thesis results section is written in three chapters. The first, presents perspectives on the 

existing conditions and PPP; the second, provides perspectives on infrastructure success stories 

in the field; and the third, collates the visions for a future working environment. 

 

Tangible research outputs include the thesis, a number of publications (pending), and Aboriginal 

organizations conference presentations (pending). Prior to any publication, thesis or journal 

article, participants were requested to confirm the use of their quotations in text format. The 

participants were asked to confirm that their quotations were used in a manner which was 

representative of their original intent and that their use did not breach the participant’s 

confidentiality comfort levels. 

 

Upon thesis completion, a summary document of research findings will be provided to the 

Anishnabek Women’s Water Commission, an organization “established in recognition of this 

traditional role along with the need to include women as part of the decision-making processes 

in formal environmental and resource management” (McGregor, 2009, p. 141) (pending). It is 

noted that this linkage process to Aboriginal traditional knowledge holders is by no means 

complete, as not all Aboriginal Peoples in Ontario are Anishnabek. However, the motion is 

proposed with the intent to broaden the boundary of the ‘classic’ academic realm and 

acknowledge Aboriginal authority structures. 

 

Following thesis completion, each participant will be provided with a summarized copy of the 

research results (products). Journal publications and conference presentations are pursued in 
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order to formalize the research outputs and project the compiled voice of the participants. All 

participants will be offered free copies of any publication that arises from the research. Lastly, 

Aboriginal organization contacts made outside of the interview process will be provided with a 

summary document of research findings to maximize national-level information dissemination. 

 

Value-added research 
Acknowledging a purported long-term objective of the Canadian Aboriginal community is 

capacity development, the research process endeavoured to encourage and facilitate such 

initiatives where possible. Upon request, the researcher was involved in a summer science 

program for high school students in an Aboriginal community in Alberta. This was followed up 

with a ‘careers in science – webinar mentors program’ proposed by the researcher to the 

community liaison members. This initiative however was not acted upon by the community. At a 

macro level, the researcher joined the Engineers Canada - Indigenous Peoples Outreach Task 

Force, a professional engineering body responsible for developing strategies to encourage 

Indigenous representation in the engineering profession. ‘Lessons learned’ from First Nations 

practitioners in the field were provided to better contextually shape the outreach strategies. 

 

Process - Visual graphic 
Figure 3-1 maps out the applied steps, and notes the corresponding decolonizing 

methodological elements at each step. 

 



Figure 3-1: Applied decolonizing methodological elements
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3.3 Qualitative research - Methods 
Qualitative research is appropriate for exploratory inquiry, where the objective is not to prove 

or disprove, rather to gain insight into knowledge gaps. Qualitative research emphasizes a 

complex, richly detailed understanding of an issue, obtained through the meaning-making of 

human experience (Creswell, 2007; Marvasti, 2004). Its power lies in the ability to bring the 

participants’ voices to the reader through direct quotations and letting “the data tell its own 

story” (Patton, 1990, p. 392). The research study used qualitative research methods to analyse 

the experiences of First Nations technical practitioners for meaning and ‘lessons learned’ as a 

means to better understand how the policies, programs and processes play out in the field. 

 

3.3.1 Consolidated method approach – Case study and grounded theory 
The research was conducted using the case study method merged with elements of the 

grounded theory method. 

 

Case study method 
The case study method bounds the study to the province of Ontario with an emphasis on in-

depth understanding on the experiences of First Nations technical practitioners. A case study is 

“particularly valuable when the evaluation aims to capture individual differences or unique 

variations from one program setting to another, or from one program experience to another” 

(Patton, 1990, p. 54) - a suitable description for the inquiry into regional policy experiences.  

 

The case study method requires three-phases of outputs (Creswell, 2007; Patton, 1990):  

 thematic coding aggregation for general pattern identification; 

 the development of naturalistic, ‘real world’, generalizations; and 

 an in-depth understanding of the individual case study. 
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Grounded theory method 
The grounded theory method “generates a general explanation (a theory) of a process, action or 

interaction shaped by the views of a large number of participants” (Creswell, 2007, p. 63). The 

strategy of grounded theory is to minimize the use of preconceived notions in the research and 

maximize organically derived theories (Marvasti, 2004; Patton, 1990). This aspect of grounded 

theory is compatible with the imperative of providing participant ‘voice’ through decolonizing 

methodology.  

 

Grounded theory requires three-phases of outputs (Creswell, 2007; Marvasti, 2004): 

 identification of thematic categories; 

 extraction of social processes within the data; and 

 the development of a conceptual model or theory, called an ‘axial coding paradigm’, 

based on the general patterns identified. 

 

The development of a conceptual model is particularly compatible with the problem-solving 

mindset of the engineering discipline. 

 

Consolidated method 
In summary, the aim of the consolidated approach was to investigate in rich detail the policy, 

program and process experiences of a number of Ontario First Nations technical practitioners, 

with an emphasis on developing a theory organically - not confirming a preconceived theory. 

 

The consolidated method approach adopted the following research stages: 
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 inductive code, category and theme development; 

 analysis of participant experiences with policies, programs and processes; 

 conceptual model development; and 

 reporting on the in-depth understanding of the ‘Ontario experience’. 

 

3.3.2 The case – The Ontario experience 
The ‘Ontario Experience’ of First Nations technical practitioners’ perspectives on federal drinking 

water infrastructure implementation and operation PPP was selected as a case study to explore 

the facilitators of, and barriers to, PPP implementation in a province that exhibits great variation 

in its First Nations Bands and communities. The case study emphasized input from field-level 

First Nations technical practitioners since “*t+he development of Aboriginal-led, evidence-based 

policy is vital” (Lloyd, Wise, & Weeramanthri, 2008, p. 174) for genuine systemic change to 

occur. 

 

All ten provinces and three territories of Canada are home to Aboriginal Peoples. First Nations 

communities, as a function of the Indian Act, are subject to a common federal administrative 

platform (ie. policies, programs, processes) for all provinces and territories - with limited 

exceptions46 in Labrador, Quebec, and British Columbia (Bartlett, 1988; BC Treaty Commission, 

2008; INAC, 2010a; NAHO, 2002; Tanner, 2001). It is this common administrative platform which 

structures drinking water infrastructure projects and system operation. A detailed 

understanding of the ‘Ontario experience’ case may provide an understanding of the complex 

                                                           
46 Known exceptions include: the Sechelt First Nation, the Nisga’a Nation, the Innu of Labrador, 
the Tsawwassen First Nation, the Maa-nulth First Nations and the Cree-Naskapi of Quebec. 
These First Nations either have self-government agreements or in the case of the Innu were 
excluded from the Indian Act. 
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platform-user relationships within Ontario, as well as shed light on what may, or may not, be 

occurring in other provinces and territories in Canada. 

 

With respect to the selected case study, Ontario provides a source of rich and complex data due 

to the large diversity of First Nations community characteristics and contextual realities. Ontario 

First Nations communities include: the largest single on-reserve population (Six Nations Council, 

2010); the largest First Nations population within a province or territory at 23% of the national 

population (DIAND, 2005); the second largest population of Remote Communities within a 

province or territory (DIAND, 2005); and a number of communities with access to significant 

internal revenue generation from casinos (Casino Rama, 2008; Great Blue Heron Charity Casino, 

n.d.). With respect to historical context, Ontario, is tied with Manitoba for the highest number 

of First Nations-Federal Government of Canada Treaties within a province/territory - counting 

seven in total (DIAND, 2005). Furthermore, the Provincial Government of Ontario has historically 

demonstrated that it is “more prepared than other *provincial+ governments to acknowledge 

Indian interests” (Bartlett, 1988, p. 36). 

 

3.3.3 Data collection strategy 
The data collection strategy included the following stages: 

 participant interviews; 

 policy, program and process document reviews; 

 literature reviews; and 

 media reviews. 

 



 

82 

 

The primary data focus was the interview transcripts; data collection through PPP document, 

literature and media reviews limited to a secondary data focus, as these forms of data “play a 

secondary role to interviewing in grounded theory studies” (Creswell, 2007, p. 131). 

 

Participant interviews 
Interview participants were recruited from the community of First Nations technical 

practitioners in Ontario. This sample population was targeted for its professional affiliation and 

perceived level of involvement in the drinking water infrastructure field. The interview phase did 

not reach saturation47. 

 

The recruitment methodology was a mix of the snowball process48 in conjunction with random 

purposeful sampling on a volunteer and request basis. Recruitment actively took place over four 

month period. A snowball process was initiated through professional and academic contacts 

with connections to the practitioner community. Random purposeful sampling recruitment was 

carried out through brochure and information distribution at a First Nations technical 

conference. At the conference, brochures (see Appendix B) were distributed and delegates 

asked if they were willing to be contacted for an interview. All interested practitioners were 

contacted to arrange an interview. The participant response yielded a diverse representation of 

experiences typical to the province of Ontario. These included geographic, demographic and 

economic variations, different levels of community urbanization, and a broad-spectrum of 

practitioner professional positions. The diverse representation included inaccessible/accessible 

                                                           
47 Saturation refers to a point in coding when no new information is found that increases 
understanding of a category (Creswell, 2007). 

48 The snowball process expands the participant candidate network out from a few key 
contributors who suggest other possible knowledgeable people (Creswell, 2007). 
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communities, small/large community populations, weak/strong economic conditions, 

rural/urban community development formats and ‘on-the-ground’/management practitioners. 

 

Interviews were completed using a semi-structured format delineated in an interview protocol 

document (see Appendix B). The semi-structured interview format targeted specific areas of 

inquiry, but followed Marvasti’s (2004) guidelines of allowing conversation to flow into the 

participant’s areas of interest, or confidence. Table 3.2 summarizes the key areas of inquiry. 

 

Table 3.2: Guiding questions and key areas of inquiry  

Guiding Questions Themes 
Areas of 
Inquiry 

What does it take to get drinking water 
infrastructure from ‘idea’ to construction? To 
tap? 

Infrastructure approval 
process & operations 

Existing issues 

What successes can occur in the existing 
framework? What are the critical factors? 

Process & operations 
obstacles and catalysts 

Success stories 

What does the ideal future work environment 
look like? Who’s involved? What are their 
roles? 

First Nations professional 
paradigm 

Vision 

 

Interview questions were based on the protocol document themes but wording and question 

sequence varied between interviews. The interviews were based on seven open-ended 

questions and ranged in duration from 30 minutes to 2.5 hours. Interviews were transcribed 

verbatim where participants allowed audio-recording, and summarized in note format where 

participants did not allow audio-recording. 
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Participant and experience confidentiality was assured through the use of an identity coding 

system. This system identifies participants only by an alphanumeric code (ie. MP14), and 

communities only by a demographic defining alphabetic code (ie. Rho-FNCommunity). 

 

3.3.4 Data sources – Unit of analysis 
The unit of analysis is a First Nations practitioner’s experience with and perspective on the 

federal infrastructure implementation and operation PPP. The study defines a ‘First Nations 

practitioner’ as a member of a First Nations organization that has the professional responsibility 

for: 

 training or assisting drinking water system operators; 

 operating or managing drinking water infrastructure systems; 

 administering or implementing drinking water infrastructure projects; or 

 analysing drinking water infrastructure policies. 

 

Data sources 
The data sources comprised thirteen interviews, consisting of sixteen individuals. 
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Table 3.3: Data sources 

Data Sources Details 

Technical service organization 
technical staff 
 
Tribal Council technical staff 
 
Band Administration49 technical 
staff 

Project manager(s) 

Planner(s) 

Engineer(s) 

WTP operator(s) 

WTP operator trainer(s) 

Policy advisor(s) Employed by First Nations organization with professional 
focus on drinking water infrastructure 

Engineering consultant(s) Employed by First Nations engineering firms with professional 
focus on drinking water infrastructure 

 

Male-female representation was approximately 70%-30% (11 and 5 participants) respectively. 

Female representation at 30% exceeded the ‘natural and applied science (and related 

occupations)’ labour sector for both Canada (22%) and Ontario (23%) (Statistics Canada, 2008a). 

Approximately 70% of the participants voluntarily self-identified50 as being First Nations (11 

participants). Actual participants from each data source type varied between one and three. 

Specific information on participants is purposefully vague for reasons of confidentiality. 

 

Literature and media data 
 INAC policy, program and process documents; 

 Health Canada program documents; 

 Wawatay News (Ontario First Nations newspaper and on-line media based out of 

Thunder Bay, Ontario); and 

                                                           
49 Band Administration refers to the professional body of a First Nations Band (ie. administration 
staff; project managers; etc.), as opposed to the governance body of Chief and Council (Band 
Council). 

50 Self-identification refers to a participant identifying themselves as First Nations during the 
interview without researcher requesting the information. 
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 CBC (Canadian national public radio, television and on-line media). 

 

3.3.5 Data analysis 
The data analysis stages for the consolidated method are summarized in Table 3.4. 

 

Table 3.4: Consolidated method data analysis stages 

Sequence Analysis Stage Analysis 
Source 

Method 

Specific Tasks 

1 Inductive code, 
category and theme 
development 

Grounded 
Theory 

Open coding: Segment interview 
transcriptions into categories of 
information, and reduce/group categories 
together to develop major themes. 

2 Aggregation of 
thematic coding for 
general pattern 
identification 

Case Study Open coding process with greater detail 
depth in support of each theme. 

3 Extraction of 
processes 

Grounded 
Theory 

Axial coding: Select a category as a central 
phenomenon and create a visual model with 
causal conditions; strategies for 
improvement; context and conditions that 
shape strategies; and consequences of the 
strategies. 

4 Conceptual model 
development 

Grounded 
Theory 

Selective coding: Develop hypotheses and 
statements based on the visual model. 

5 Development of 
naturalistic, ‘real 
world’ generalizations 

Case Study Identify general trends that transcend the 
units of analysis. Generalizations emphasize 
the complexities posed by the ‘real world’. 

6 In-depth 
understanding of the 
‘Ontario Experience’ 

Case Study Construct an in-depth description of the 
case using general trends. Trends may shed 
light on other cases, but are not purported 
to be universally true. 

(Creswell, 2007; Marvasti, 2004; Patton, 1990) 

 

The consolidated method inherently created overlap in some areas of the data analysis. The 

overlapping tasks were maintained or eliminated as necessary to ensure that the research 
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inquiry produced conceptual models that supported a rich understanding of the ‘Ontario 

Experience’ case study. 

 

The data coding procedure involved: preliminary coding and characterisation of participants’ 

experiences and perspectives, feedback data incorporation, and detailed data coding. QSR 

International - NVivo 8 coding software51 was used for the interview transcription data coding 

and analysis. 

 

The qualitative findings were quantified in terms of number of participants to express a similar 

perspective on an issue. This is identified in the text as ‘(8par)’, for example. This was not 

completed for statistical purposes, rather it was to accent the dominant themes within the 

coding structure, to enable a reader to evaluate the findings’ representativeness for 

him/herself, and to provide the researcher with some grounding in selecting which factor, 

category or theme to elaborate on. 

  

Validating findings 
A robust validation process increases the quality and credibility of research findings, and hence 

the claims made from those research findings (Marvasti, 2004; Tobias, 2000). This process is not 

only necessary to establish credibility from the external audience, but also for the internal 

audience of research participants who may wonder if the researcher truly understood their 

story (Creswell, 2007). Validating findings consists of establishing validity and reliability; the 

former confirms that the researcher has not mischaracterised a participant’s experience, and 

                                                           
51 NVivo 8 coding software allows for thematic coding of transcripts. Themes and sub-themes 
form interactive databases that allow for bringing to light the dominant patterns and issues. 
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the latter strengthens the claim that the research results are reproducible by different 

researchers at different times using the same research inquiry methodology (Marvasti, 2004). 

 

Validity 
Two procedures were selected as a minimum to establish validity: respondent validation and 

triangulation. 

 

Respondent validation was completed through a participant feedback process. This consisted of 

mailing to each participant a hardcopy document of the interview transcript and a preliminary 

coding summary sheet. The summary sheets varied in length from one to four pages. 

Participants were requested to review and return the summary sheet with comments, edits 

and/or missing information. Five participants chose to return the summary sheets; feedback was 

incorporated into the detailed coding process to reduce error. This process provided an 

opportunity to reduce ambiguity and incorrect inferences made by the researcher. 

 

Triangulation was completed through a literature and media review. This process corroborated 

findings and increased credibility of findings. 

 

Reliability 
Simply put, “reliability has to do with predictability of outcome” (Tobias, 2000, p. 50). Marvasti 

(2004) notes two procedures for increasing reliability: intercoder reliability and test-retest 

reliability. Intercoder reliability requires another researcher or observer, to re-code, or review 

and confirm one’s analysis and findings. Test-retest reliability requires follow-up interviews with 

the same participants to confirm induced findings, but completed at a notably later date. 
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Certain elements of intercoder reliability were implemented as part of the study, including pre-

testing the interview protocol document, consistent field methodology application, and 

transcription document accuracy reviews relative to the original audio file. The following aspects 

of the field methodology were implemented consistently:  

 a research introduction to the participant (research goals, researcher motivation and 

informed consent);  

 the use of interview protocol document (question sequence allowed to vary); and  

 field notes (researcher’s objective comments) and journal notes (researcher’s subjective 

thoughts) written within 24 hours of the interview. 

 

Cursory test-retest reliability was completed through the feedback process, as the summary 

sheets were sent to the participants between 45 and 75 days following the in-person interviews. 

This time lag provided the opportunity to indirectly verify participants’ perspectives were 

consistent at different points in time, and thereby reproducible. 

 

3.3.6 Limitations and assumptions 
The major research limitations included: time requirements for travel, participant availability, 

degree of participant experience with drinking water infrastructure, participant trust and 

comfort level, and researcher’s influence on participant responses. 

 

Time requirements for travel posed logistical challenges as face-to-face interviews required over 

6,000 kilometres of car travel. Travel logistics and route schedule placed additional constraints 

on scheduling participant interviews during their window of availability. 
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A participants’ degree of experience with drinking water infrastructure PPP resulted in varying 

depth of response. From the participant group, one participant was new to the position and one 

other participant did not directly deal with drinking water infrastructure. 

 

A participants’ degree of trust in the research objectives, the researcher himself, and in the 

possibility of losing control over voice, resulted in (perceived) varying degrees of openness and 

response depth52. 

 

The researcher’s influence on participant responses reflects the impact that preconceived or 

perceived notions about the researcher himself may have on participants being forthcoming 

with their stories. The level of influence this may have had is unknown, but it may have occurred 

for a number of reasons including: institutional affiliation (ie. university authority perception), 

researcher identity (ie. legacy of opportunistic and exploitative research), ethnic identity (ie. 

inter-race tension and colonial legacy mistrust), and geographic implications (ie. rural-urban 

bias). 

 

Key research process assumptions included: 

 desire of technical practitioners’ to participate; 

 minimal conflict of interest (ie. inhibitions to ‘bite the hand that feeds you’); 

                                                           
52 It is noted that the researcher made accommodations to alleviate this discomfort through an 
informed consent process. Even more successful in alleviating discomfort was the assurance of a 
feedback opportunity (feedback process) and the assurance of a pre-publication participant 
review opportunity of direct quotation usage (quality control process). 
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 provision of genuine input and not choreographed to meet political agenda; 

 adequate exposure of participant to drinking water infrastructure projects for valid 

input; 

 circumstantial factors not overshadowing PPP factors (ie. conditions unique to a 

particular community); and 

 researcher’s ability to step-away from past personal experience and preconceived 

notions. 

 

3.3.7 Researcher positioning 
First Nations lawyer and academic Renee Taylor (cited in Dyck, 1993, p. 184) highlights 

researcher positioning: 

 

The best witness you can get for a land claims case is an anthropologist who is 

preferably tied to a university because…they are perceived as being an independent 

witness. (…) This is all done under the guise that they can see both sides of the question 

and don’t have any value judgements. They are just telling you what is true. That’s just 

utter crap. Everybody has a point of view just by deciding what to leave in and what to 

leave out.  

 

The researcher is a male, Caucasian Canadian from a medium-sized city in the British Columbia 

‘Interior’ region. At the time of the interviews he was 30-31 years of age and was registered as a 

Professional Engineer. His professional experience included working as a civil engineer on 

drainage infrastructure projects for two First Nations Bands in British Columbia. Over a 3 year 

period he worked with four First Nations communities on the planning of drainage works, and 
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system improvements and repairs. His experience in the field left an impression of disconnect 

between federal level mandates and field-level results. He is of dual-heritage and possesses 

dual-citizenship (Canadian; Greek), which at times provides a contrasting cultural lens for 

interpreting observations, comments and silences. 

 

A robust methodology with verification stages was adopted to minimize the researcher’s 

cultural, societal, political, gender and class biases. However, data coding and analysis are 

ultimately reflections of the researcher’s own interpretation and are therefore always subject to 

a personal bias. 

 

3.3.8 Ethics 
University of Guelph Research Ethics Board approval was received for the research. Ethics 

approval is provided in Appendix B. The applied ethics components included: explaining the 

informed consent process to participants, discussing questions and concerns, obtaining verbal 

consent on the audio-recorder, and obtaining written consent. A feedback process to increase 

data control by participants was executed with the following elements: 

 participant review and editing of preliminary coding results (feedback process); 

 supply of full interview transcription (feedback process); 

 control over quotations until publication (long-term process); and  

 review and approval of used quotations prior to publication (quality control process). 

 

3.4 Engineering mindset – Problem solving 
The engineering mindset is one that is compelled “by the desire to rectify failures in existing 

products or processes” (Robbins, 2007, p. 101). This mindset was applied in the development of 
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engineering tools for PPP change. Three tools were developed: one caters to ‘on-, or near-the-

ground’ technical practitioners while the other two cater to policy level technical practitioners 

and policy stakeholders. All three tools are grounded in the rich, in-depth case study description 

and the conceptual model relationships (each chapter has its own flowchart to represent 

relationships and data analysis findings). The use of research results for the development of 

solution-oriented products is compatible with Indigenous voice in literature, which asserts the 

need for research reciprocity and community empowerment (Erasmus & Ensign, 1991; Smith L. 

T., 1999). Erasmus and Ensign (1997) state that the desired goal of any community engagement 

should be “an involvement process that enables the community to assume responsibility for the 

projects and programs coming into their community” (p. 7). In terms of this study, the 

‘community’ is the First Nations technical practitioners’ community in Ontario. 

 

The research-developed engineering tools themselves are presented in Chapter 7 and in 

Appendix E. The following merely presents the template used for the engineering tool 

development. 

 

3.4.1 Engineering tool templates 
Three distinct engineering tools were developed from the research. The first, a causal mapping 

tool, is intended to assist ‘on-the-ground’ practitioners in problem definition and enabling 

effective local level response. The second, a flexible-policy tool, is intended to assist policy level 

practitioners and INAC in maximizing federal PPP by accommodating First Nations Band 

diversity. And the third, a flowchart tool, is intended to assist policy level practitioners and INAC 

in moving the reconciliation and growth agenda forward. 
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Causal mapping tool 
The causal mapping tool template is based on a water management system dynamics model 

used to incorporate perspectives and communicate a ‘big picture’ to stakeholders and 

community members (El Sawah, McLucas, & Mazanov, 2009). Though a more complex example 

than the tool developed here, the conceptual framework of incorporating perspectives, merging 

findings and mapping cause-effect relationships is the same53. Figures 3-2 and 3-3 show 

photographs of the causal mapping tool during development. 

 

Figure 3-2: Causal map development (photograph A) 

 

                                                           
53 Additional information on causal mapping was found in Scavarda, Bouzdine-Chameeva, 
Goldstein, Hays, and Hill (2004). 
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Figure 3-3: Causal map development (photograph B) 

 

Flexible-policy tool 
The flexible-policy tool template is based on the nomagraph54 tool used in civil engineering for 

culvert sizing (U.S. Department of Transportation - Federal Highway Administration [USDT-FHA], 

2005). A nomagraph is a general term for a “graphical representation of mathematical 

relationships or laws” (Doerfler, 2009, p. 457) and is not limited to engineering applications. A 

nomagraph’s value is in reducing complex multi-variable equations to just a few variables and 

one unknown. The conceptual relationship is represented graphically and allows the user to plot 

the known variables on provided scales, and ‘read off’ the resulting value from the remaining 

scale. In the civil engineering profession, nomagraphs, formulated from theoretical calculations 

and hydraulic tests, are frequently used to quickly calculate culvert sizes (USDT-FHA, 2005).  

 

                                                           
54 Also referred to as a nomogram. 
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One empirical calculation used in nomagraph formulation is the Manning formula. The Manning 

formula is an empirically derived formula that relates material properties to hydraulic properties 

(Chin, 2000). The engineering formula is presented below and defined in Table 3.5 as a 

mathematical function. Research domains are presented to assist in contextualizing the tool’s 

application to the study. 

 

Manning formula: nPASAPSAfQ /)/(),,( )3/2()2/1(  

 

Table 3.5: Conceptual engineering formula definitions 

Function 
Symbol 

Formula Term Mathematical 
Term 

Research Domain 

f(A,S,P) Empirical relationship Function Conceptual model 

Q Flowrate Output variable Policy, programs and 
processes adaptation 

A Flow area Input variable Internal factors 

P Wetted perimeter Input variable Internal factors 

S Hydraulic gradient Input variable External factors 

n Manning’s roughness coefficient 
(culvert material property) 

Constant Context 

 

The culvert selection nomagraph template is presented in Figure 3-4. A user must select any two 

of the following parameters: flow, culvert size or headwater/depth ratio. Although flow area, 

wetted perimeter, Manning’s roughness coefficient and hydraulic gradient are part of the 

equation, these factors have been accounted for through the development of the nomagraph 

itself, thereby reducing the parameters needed at the decision-making stage. 
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Figure 3-4: Nomagraph template (USDT-FHA, 2010) 

 

As a graphical tool, the nomagraph template emphasizes limited input requirements; 

prescriptive, reproducible, objective results; and ease of use. 
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Flowchart tool 
The flowchart tool template is merely a visualization of the compiled and connected vision 

statements using stakeholders and process descriptors to describe the flowchart. No specific 

template was used. 

 

3.5 Study approach summary 
The study approach provided a means to engage in exploratory engineering research, within a 

colonial/decolonial context, while maximizing qualitative research tools to meet research 

objectives.  Developing tangible tools applied the strengths of engineering to Canadian 

Aboriginal decolonizing objectives.   

 

Stepping away from this study’s academic objectives, it should also be noted that the study 

approach itself has merit as a unit of analysis. The approach is novel in that it bridges the 

academic disciplines of engineering (ie. problem-solving), social science (ie. qualitative) and 

political science (ie. policy studies) within an Indigenous framework (ie. Aboriginal 

studies/renewal movements) – disciplines that traditionally have been rarely compatible. 
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Chapter 4 Perspectives on existing infrastructure policies, 
programs and processes 

 

“When you want to make plant changes or repairs to the system; who do you talk to? Who 

listens to you?”  

 

 “Nobody.” 

Researcher - First Nations Operator Dialogue. 

Alberta, July 2009.  

 

Popular dialogue, media and research relating to First Nations tend to focus on symptoms and 

statistics: social indicators, economic indicators, technical indicators, governance indicators, and 

so on and so forth (Rod McCormick cited in CBC, 2007). Although this approach may provide a 

snapshot of life in First Nations communities or a ‘status update’, it does little to deepen our 

understanding of the root causes and complex relationships that bear fruit to these symptoms 

and statistics. With respect to on-reserve water treatment plant infrastructure and operation, it 

is possible to quantify the number of certified WTP operators, graph the boil-water advisories 

over time, and tally the total funds spent on water treatment and delivery infrastructure 

projects. On their own however, none of these provide a structure for future action or grounds 

for change. As an engineering study, a solution-oriented platform is of greater relevance to the 

research objective than further quantification of the status quo. 
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To this end, participants were asked to discuss their infrastructure implementation experiences. 

The information was compiled, in its entirety, to create a multi-variable coding database (1,363 

data points). Then, using the same conceptual mathematical function defined in Chapter 2 - 

where the function is the behaviour and relationships structured by policies, programs and 

processes (PPP) - it was re-populated according to its components: input variables, constants, 

output variables and the function itself. Holistic, or non-selective55, data compilation provided 

the depth and breadth required to display the complexity of the function, rather than merely 

compiling the data for one unique solution56 as chosen by the researcher. 

 

This chapter analyses these experiences to better understand the ‘black box’ – the PPP function. 

The first part of the chapter presents visual representations of the PPP function in action, as it 

translates documents into lived experiences. The second half of the chapter presents thematic 

findings that further illuminate the function’s behaviour and limitations. 

 

4.1 Understanding the function: Policies, programs and processes 
Four unique solutions were selected from the thematic coding database to visually represent 

the PPP function using causal maps57. The database yielded many more causal relationships; 

however presentation is limited to four causal maps, as a function of thesis scope limitations. 

                                                           
55 All interview data was coded and compiled, rather than merely coding data related to PPP. 
This allowed for unanticipated connections and complexity to emerge from data that otherwise 
may have been perceived as irrelevant. 

56 Where ‘solution’ is used as a mathematical term. In this context, a ‘unique solution’ is defined 
by a specific set of internal variables, external variables, constants and output variables, whose 
relationship is structured by the policies, programs and processes function. 

57 Causal maps show cause and effect relationships in a visual format. 
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That said, selection of unique solution investigated was based on relevance to professional 

engineering practice. The presented causal maps are:  

 O&M service level lowered; 

 rapid cycle of infrastructure decay; 

 extensive project timeline; and 

 unique work environment for contractors and engineering consultants. 

 

Each causal map is constructed from a unique solution set (ie. cause-effect related variables, 

constants and functional behaviour characteristics) extracted from the multi-variable database. 

Figure 4-1 depicts this concept of unique solution set extraction. 

 



Figure 4-1: Illustration of a unique solution set for the function  
102
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The amount of information contained within a causal map is overwhelming; therefore a detailed 

discussion of each cause-effect relationship is not possible. As such the value of these figures is 

two-fold. First, by following the various pathways within each causal map, it allows the reader to 

gain a better understanding of the function’s behaviour than by text alone. The map illuminates 

how variables, constants and stakeholders interact; how sensitive/impacting the 

variables/constants are; which variables/constants are the root causes; and how policies, 

programs and processes are tangibly manifested. Second, it provides a solution-oriented 

platform by identifying root causes of engineering concerns. Taking a step back, the causal maps 

also contextualize and make relevant some of the parameters identified in Chapter 2. 

 

To effectively understand the causal maps it is important for the reader to be aware that the 

cause-effect relationships explicitly target concerns and negative symptoms. These findings do 

not depict absolute characteristics, conditions and relationships, rather a synthesis of possible 

characteristics, conditions and relationships that have been experienced or observed by 

participants at some point in their career. Positive stories and consequent breaking of these 

cause-effect relationships abound and are expanded upon in Chapter 5. In summary, these 

causal maps are mere tools to better understand the function itself. 

 

4.1.1 O&M service level lowered 
First Nations water treatment and service delivery infrastructure show evidence of sub-standard 

operation and maintenance practices. Operation challenges are evident in the prolonged 

exposure to boil-water advisories in First Nations communities (3par), while maintenance 

challenges are evident in a tendency towards ‘breakdown maintenance’ (2par). 
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The O&M Service Level Lowered causal map was developed using input from fifteen participants 

(15par). Figure 4-2 shows the causal map. Appendix C presents an exhaustive compilation of 

root causes and presents them according to the number of participants noting the same causal 

relationship. So as to accent the dominant root causes, a summary is presented in Table 4.1. 

Dominance is determined by identifying root causes with a ‘number of participant’ frequency 

above the 85th percentile. It is noted that the 85th percentile is an arbitrary standard selected by 

the researcher to ensure methodological consistency and reporting clarity. 



Figure 4-2: O&M service level lowered causal map
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Table 4.1: Dominant root causes for the function outcome: O&M service level lowered 
 

Dominant Root Causes Actor Number of Participants

Poor pay Operator 7

Formula funding not representative of real costs INAC 7

Operator support system not robustly institutionalized INAC 6

Technical capacity gap (technical manager) Band Administration 6

Professional 'force-out' from GED certification requirement Province 6

Operator challenged to meet GED certification requirement Remote Communities 5

Operator

Poor budgeting of O&M  funds Band Council 5

Band Administration

Poor economic conditions Community 5

Construction revolves around funding schedule INAC 4

Pressures from other community services Band Council 4

Summary: O&M Service Level Lowered

 
*85th Percentile = 4 

 

The most prominent pattern is that of operators being inhibited by both technical and financial 

support gaps from both INAC and Band Council. In the words of one participant: 

 

(…) we're expected to provide potable water, safe potable water to our communities. 

And if we are not given the proper tools [WTP and delivery system components] to do 

our job, I don't know how they can expect us to do that. It's like giving somebody a new 

vehicle and not given them the tires. (MP6) 

 

4.1.2 Rapid cycle of infrastructure decay 
It is not uncommon for First Nations infrastructure to have a significantly shorter life-cycle than 

the off-reserve infrastructure counterpart (3par). The result is a premature decrease in the 

ability for a community to gain quality of life benefits from the infrastructure. In Canada, this has 

the added implication of ethnic-based tension and negative social perception. The squander of 

federal funds is a sore point for non-Aboriginal Canadians (Assembly of First Nations, 2004), 
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while the creation of visually distinct communities creates the impression that First Nations 

governments and citizens are not able to look after themselves (2par). 

 

Figure 4-3 shows the Rapid Cycle of Infrastructure Decay causal map; the causal map was 

developed using input from twelve participants (12par). A summary of the dominant root causes 

is presented in Table 4.2. 

 



Figure 4-3: Rapid cycle of infrastructure decay causal map
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Table 4.2: Dominant root causes for the function outcome: Rapid cycle of infrastructure decay 
 

Dominant Root Causes Actor Number of Participants

INAC 80% O&M contribution too low INAC 5

Construction revolves around funding schedule INAC 4

Sub-standard engineering design standards, up to 2005 INAC 3

Lowest-cost approach to construction INAC 3

INAC budget rigid to PPA construction cost estimate INAC 3

INAC controls technical funding conditions INAC 3

Save funds (desire to) INAC 3

INAC does not have a dollar figure understanding of infrastructure gap INAC 3

Indian Programming capped in 1990s with fixed rate of increase INAC 3

Federal Government

Treasury Board

Save funds (desire to) INAC 3

INAC does not have dollar figure understanding of infrastructure gap INAC 3

Indian Programming capped in 1990s with fixed rate of increase INAC 3

Federal Government

Treasury Board

Summary: Rapid Cycle of Infrastructure Decay

 
*85th Percentile = 3 
**Root causes are repeated due to the nature of non-linear chains. These have not been consolidated for 
integrity; numbers of participants remain unaltered as does the root cause reoccurrence. 

 

One notable pattern is that funding programs, in terms of amounts and structure, appear poorly 

compatible with technical realities. One participant expressed this concern: 

 

When people talked about inadequate funding, I now understand what they are saying. 

It's…when you have inadequate funding from the start, you get a lousy product. And if 

you have inadequate funding afterwards, your lousy product goes downhill really fast. 

(MP9) 

 

4.1.3 Extensive project timeline 
According to participants, an ideal drinking water infrastructure project timeline58 is 

approximately four years (4par), while a typical project timeline is approximately eight years 

(5par). Practitioner frustration (5par) and prolonged community boil-water advisories (3par) 

                                                           
58 Project timeline defines the period from ‘recognition of need’ to ‘facility commissioning’. 
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demonstrate the severity of extensive project timelines. Practitioners’ perspectives on extensive 

project timelines can be summed up as:  

 

(…) water plants - for it to take 8 years? That's half a generation in a lot of cases. That's 

way too long. (MP9) 

 

Though peer reference points from non-Aboriginal communities would be interesting, strict 

timeline comparisons should be assessed with caution. A purely quantitative comparison omits 

community impacts from project timelines. In other words, two communities completing the 

same three-year pump retrofit experience significantly different community impacts if one 

community is on a boil-water advisory for the three years, while the other maintains a potable 

water supply. This contrast demonstrates that similar timelines will ‘feel’ dramatically different: 

 

And we are saying [to INAC] ‘you know what, this is on the plan, we really need this, 

you’ve got to help us. The longer we wait the more it's going to cost’. And this is the 

other things that are happening while we are waiting - we're still on boil-water. We've 

been on boil-water advisory for four years now. (FP5) 

 

Compounding the ‘felt’ effects of an extensive project timeline is the fact that many First 

Nations communities have a lower infrastructure baseline (5par), which results in an immediate 

infrastructure deficit position. 
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Figure 4-4 shows the Extensive Project Timeline causal map as developed from the input of 

fifteen participants (15par). A summary of the dominant root causes is also presented in Table 

4.3. 

 



Figure 4-4: Extensive project timeline causal map
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Table 4.3: Dominant root causes for the function outcome: Extensive project timeline 
 

Dominant Root Causes Actor Number of Participants

One-pot funding structure INAC 7

Federal Government

Lack of Band Administration project implementation capacity Band Administration 6

Lack of project implementation support Tribal Council 5

OFNTSC

INAC

Large infrastructure gap INAC 5

INAC does not have dollar figure understanding of infrastructure gap INAC 4

INAC must be convinced that project is defendable INAC 4

INAC understaffed INAC 4

Summary: Extensive Project Timeline

 
*85th Percentile = 4 

 

The unifying theme between the dominant root causes is the disconnect between ‘wants’ and 

‘needs’. First Nations indicate a desire to control the project execution, yet lack the technical 

capacity within Band Administration: 

 

Small communities are never going to be able to manage their own projects. That's the 

reality. And that's not any slight on any First Nation community or you know, the hamlet 

of so-and-so, population 250. It's just...I'm a pretty black and white guy being an 

engineer and (…) it just does not compute. (MP7) 

 

Conversely, INAC indicates a desire to address the potable water challenges on-reserve, yet 

lacks the funds to accomplish this: 

 

MP10: (...) because there has been no additional increase in funding, Regions [INAC] and 

even Headquarters [INAC] have been reallocating resources within that [same] pile of 

money. So they would reallocate the...let’s say infrastructure dollars to other areas. 

JM: Like Housing or…Education...? 
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MP10: Outside of that too. Say to Education or other social activities [Social Services]. So 

they would...because they have to make do with what they have too - the Regions. 

[Be]cause they're not getting any more from Headquarters, so they have to make do 

with that. So they start moving things around. And sometimes that impacts certain 

programs. 

 

4.1.4 Unique work environment for contractors and engineering consultants 
The unique work environment for contractors and engineering consultants when working with 

First Nations clients has resulted in the creation of a project sector of its own, that of ‘First 

Nations’ projects. Consulting firms’ websites list this project sector amongst other technically 

defined work such as municipal, water resources, wastewater and transportation (Urban 

Systems Limited, 2010; Focus Corporation, n.d.; Henderson Paddon & Associates, 2008). That a 

cultural grouping is used as a technical project classification is in of itself curious; however, this 

classification is better understood upon examining the causal map. 

 

The Unique Work Environment for Contractors and Engineering Consultants causal map was 

developed using input from thirteen participants (13par). Figure 4-5 (a&b) shows the causal map 

and is followed by a summary of dominant root causes presented in Table 4.4. 

 



Figure 4-5a: Unique work environment for contractors and engineering consultants causal map
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Figure 4-5b: Unique work environment for contractors and engineering consultants causal map (adjunct diagram)  
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Table 4.4: Dominant root causes for the function outcome: Unique work environment for 
contractors and engineering consultants 
 

Dominant Root Causes Actor Number of Participants

One-pot funding structure INAC 7

Federal Government

One-pot funding structure INAC 7

Federal Government

Technical capacity gap (technical manager) Band Administration 6

Seperation between client and funder INAC 5

Band Council

No internal funds to autonomously complete front-end work Band Council 5

Summary: Unique Work Environment for Contractors and Engineering Consultants

 
*85th Percentile = 4.35 

 

There is significant commonality of dominant root causes between the ‘Extensive Project 

Timeline’ outcome and the ‘Unique Work Environment for Contractors and Engineering 

Consultants’ outcome. Contractors and consultants are negatively impacted by the lack of 

technical capacity of the client (Band Administration), and the lack of funding assurance from 

the funder (INAC). In short, consultants and contractors just want to work; punch-in, punch-out. 

The moment a project takes on predictable, negative characteristics it must be treated in a 

unique way; a way that is both profitable and palatable from an industry perspective. It is this 

situation therefore that makes ‘First Nations’ a distinct project sector. One participant expressed 

concern over this ‘unique’ work environment: 

 

I was just talking to someone that said that one of our competitors [engineering 

consultant] just walked off the job because they weren't getting paid. That water 

treatment plant wasn't commissioned, and they walked off the job. So how do you 

commission a water treatment plant without the designer? I shake my head. (MP1) 
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4.1.5 Limitations 
Each individual root cause merits further analysis and validation in its own right. However, 

greater depth would be best achieved by presenting these conceptual relationships to the 

broader community of First Nations technical staff practitioners for further discussion; not by 

delving further into the interview database. 

 

One cautionary note with respect to causal maps is that each root cause reflects a type of input 

parameter and each type demands a distinct response. A variable, such as ‘no full-time backup 

operator’, may be changed to a more favourable state. However, a constant, such as ‘small 

community population’, is not open to change and must be acknowledged for what it is and 

accommodated. A second cautionary note is with regard to semantics. The root cause ‘INAC 

understaffed’ describes the condition where the number of INAC staff does not reflect the 

amount of bureaucracy associated with the Capital Works approval process. The desired change 

may reflect a streamlining of bureaucracy to match the existing INAC staffing numbers, rather 

than an increase in INAC staffing to reflect the amount of bureaucracy. Again, further discussion 

with practitioners is the recommended approach to clarifying interview semantics and desired 

change. 

 

4.2 Existing infrastructure policies, programs and processes thematic 
categories 
Discussions with First Nations technical practitioners regarding their experiences with drinking 

water infrastructure implementation and operation in First Nations communities yielded many 

themes that illuminate the behaviour and limitations of the PPP function. These include:  

 function response to issues and crises;  

 function accountability mechanisms towards First Nations;  
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 function internal decision-making processes;  

 function paradigm; and  

 function limitations to accommodate varying conditions and characteristics between 

First Nations Bands. 

 

The last two themes - function paradigm, and varying conditions and characteristics - are 

presented to better understand the function. The former provides further insight into the 

function’s behaviour, while the latter provides insight into a function limitation emphasized by 

many participants. 

 

4.2.1 INAC’s policy, program and process paradigm 
Functions vary in shape as input variables and constants change; however, the fundamental 

behaviour remains predictable as long as the function’s nature remains constant. In 

mathematics, the graph of a linear function is always a line, a quadratic function is always a 

parabola, and a sine function is always an oscillating wave. With respect to the policy, program 

and process function, the function’s nature is INAC’s governing paradigm. So long as this 

paradigm remains constant we are able to predict the function’s behaviour and understand the 

relationship between the input variables, the constants and the output variables. 

 

Data analysis indicates that INAC’s governing paradigm consists of three dominant principles, or 

function properties. These principles are: financial accountability; macro- and micro-control; and 

frugality. 
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Financial accountability 
Financial accountability (13par) defines two properties of the function; it defines the function’s 

general shape and it spatially limits the function (ie. range restrictions). In PPP terms, financial 

accountability structures how INAC can59 respond and interact with First Nations clients, as well 

as providing limits on INAC’s use of judgement and subjectivity. 

 

This premise is represented in the words of one participant: 

  

(…) think outside the box INAC! That’s one of the things I like to tell them at meetings is 

‘think outside the box’. They don't know how to. They can't. And their only way to 

defend themselves (…) is to go back to their procedures and guidelines, right? And 

ensure that they are being followed. (…) And that in itself in essence is the problem, 

right? Because stepping outside that box and trying to do something creative or better 

or more functional or whatever (…) is...is virtually impossible. (MP7) 

 

Table 4.5 presents the findings in terms of the following questions: who is INAC accountable to; 

what is INAC’s definition of financial accountability; how does INAC meet this definition; and 

which mechanisms does INAC use? 

                                                           
59 Participants widely acknowledged that the INAC civil servants are limited in their ability to act 
by INAC’s internal structure, not personal desire or choice. 
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Table 4.5: Financial accountability principle 

Who is INAC 
accountable to? 

What is financial 
accountability? 

How is this achieved? Which mechanism is 
used? 

Auditor General 
 
Treasury Board 
 
General Public (Canada, 
not just Ontario) 

No subjectivity Reproducible process Formula funding 

Consistent approach  
(ie. one-size-fits-all) 

Rules and guidelines 

Maximum funding level 
defined (ie. standards defined 
for infrastructure product) 

Funding criteria manuals  
(ie. Level of Service 
Standards) 

No fund abuse Fund only approved tasks Technical scrutiny 

Funding criteria manuals  
(ie. Level of Service 
Standards) 

Quality control redundancy Multiple agency 
approvals 

Traceability Reporting paper trail 

Minimize mismanagement 
opportunity 

Out-source to private 
sector 

Require Professional 
Project Manager60 

 

The direction of funds and accountability is shown in Figure 4-6. 

                                                           
60 INAC’s proposed requirement for a Professional Project Manager was in-progress during the 
interview phase. 



 

122 

 

 

Figure 4-6: Funding flow and accountability relationships 

 

Macro- and micro-control 
Macro- and micro-control (12par) is the function’s coefficient. This defines the function’s ability 

to magnify or suppress input variables (ie. amplitude). In PPP terms, macro- and micro-control is 

INAC’s modus operandi; it defines how INAC acts upon input variables. 

 

This premise is captured in the words of one participant: 

 

I would like to see the First Nation be able to say what their priorities are. To be able to 

put the resources to where they believe the priorities are. Just like any other 

municipality does in the province; they have that ability. First Nations don’t have that 

ability. The government for example, with this First Nations Infrastructure Funding [INAC 

special funding program] – they didn’t ask us [First Nations Band] what the priorities 

should be. They didn’t ask First Nation Peoples what their priorities would be. 
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Somebody in an ivory tower set those priorities. And when I look at them? They’re the 

exact opposite of what ours are here. (MP3) 

 

Table 4.6 presents the findings in terms of the following questions: who does INAC control; what 

is INAC’s definition of macro- and micro-control; how does INAC meet this definition; and which 

mechanisms does INAC use? 

 

Table 4.6: Macro- and micro-control principle 

Who does INAC 
control? 

What is control? How is this 
achieved? 

Which mechanism is used? 

First Nations 
Bands 
 
Tribal Council 
(indirectly) 
 
Consultants 
(indirectly) 

Micro-
level 

Fund use 
control 

Fund only approved 
components 

Funding criteria manuals  
(ie. Level of Service Standards) 

Reporting 

Fund only approved 
amounts 

Formula funding 

Product 
control 

Technical review Fund release conditional on approval 

Execution 
control 

Out-source to 
private sector 

Professional Project Manager 

SWOP 

Macro-
level 

Fund use 
control  

Treasury Board 
Indian Programming 
budget provided 
directly to INAC 

Approved service categories and 
funding priorities  

Fund release protocols  
(ie. public tender; local hiring clause) 

Product 
control 

Set design and 
operation standards 

Funds provided to meet, but not 
exceed, set standards 

Process 
control 

Open-ended 
implementation 
timeline 

Funding application approval/rejection 

Project ranking placement on 5-Year 
Capital Plan 

Power centralization            
(ie. information 
imbalance) 

No decision-process transparency  
(ie. INAC operates as a ‘black-box’ 
towards Band Councils) 

Minimal reporting feedback to First 
Nations 

Compliance with 
process rules 

Fund flow continuity  
(ie. start/stop fund flow) 

Multi-stage approval process  
(ie. PPA/EPA) 
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Frugality 
Frugality (9par) is the function’s asymptote. It determines the ultimate trajectory of the 

function. In practice, INAC consistently gravitates towards frugality in its decisions, actions and 

institutional direction. Frugality is manifested through cost-savings, not necessarily fund-

maximization (ie. most ‘bang-for-your-buck’). 

 

This premise is captured in the words of one participant: 

 

What does it mean to be cost effective? In my mind, yes, there is a term called 'cost 

effective', where one option is better or just as good as another option that is more 

expensive. In their [INAC] minds, whatever is the cheapest one. To me, that's not ‘cost 

effective’. (MP9) 

 

Table 4.7 presents the findings in terms of the following questions: towards whom does INAC 

behave frugally; what is INAC’s definition of frugality; how does INAC meet this definition; and 

which mechanisms does INAC use? 
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Table 4.7: Frugality principle 

Towards whom does 
INAC behave frugally? 

What is frugality? How is this achieved? Which mechanism is used? 

First Nations Bands 
 
Tribal Councils 
 
Consultants (indirectly) 
 
Contractors (indirectly) 

Conform to annual 
budget, not annual 
need (ie. 
infrastructure or 
operational) 

Target abstract costs, 
not true costs 

Formula funding 

Fixed rate for Indian 
Programming increase61 

Lack of comprehensive 
operations needs assessment  
(ie. dollar figure) 

Lack of comprehensive 
infrastructure needs 
assessment  
(ie. dollar figure) 

Rigid to PPA cost 
estimates 

Reduce consultant budget 

Reduce construction scope 
pre/post tender submission 

Centralize funds - 
allocate Indian 
Programming funds to 
service categories not 
individual Bands 

One-pot funding structure 
(ie. funding shifts impact 
other programs, other Bands) 

One-off funding format 
(ie. no continuity emphasis) 

Lower 
instantaneous 
spending 

Target lower standards Sub-par design standards 

Sub-par O&M standards 

Instantaneous cost 
evaluation, not life-
cycle cost evaluation 

Technical review design 
changes 

Reduced consultant budget 

Delay spending High reporting 
requirements 

Deflect to studies 

Risk management 
approach - act only as 
necessary 

Band-aid repairs 

Piece-meal community 
infrastructure development 

No enforcement or 
regulations 

                                                           
61 Participants (2par) noted that the Indian Programming funding was never based on a 
community-level needs assessment. In other words, at some point a dollar value $X was 
allocated to the national Indian Programming budget which may, or may not, have reflected the 
community-level reality. This value $X varied in its annual increase until the 1990s, when a fixed 
rate was applied and maintained to present. This highlights the fact that quantitative 
measurements may misrepresent true infrastructure budget gaps should calculations merely 
target the INAC infrastructure budget’s rate of change. Rather, quantitative calculations should 
focus on absolute needs, and then account for rate of change in the annual budget. A national 
level infrastructure needs assessment is currently underway (National Engineering Assessment - 
INAC) which aims to address this knowledge gap. 
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Visualized function 
The dominant principles just described, in conjunction with the function structure defined in 

Chapter 2 (ie. f(x,y;b) = z), were used to develop a graphical visualization of the PPP function. 

Though not numerical in value, the graphic was constructed using mathematical concepts. 

Figures 4-7 and 4-8 show the PPP function as defined by the governed paradigm (both as a 

unique solution set and unique solution). A step-by-step explanation of the graphic 

development and construction is provided in Appendix D. Though merely conceptual, the 

graphic depicts a heavily dampened oscillating function that is more representative of the 

function’s constraints than of the function’s (potential) dynamic properties. 

 

z-axis 
(current conditions) 

 
          x-axis                                                           y-axis 
(external factors)                                      (internal factors)                            

Figure 4-7: A PPP function unique solution set, for a specific First Nations Band or Tribal 
Council 
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Figure 4-8: A PPP function unique solution for a selected/isolated output variable, for a 
specific First Nations Band or Tribal Council 

 

The following example illustrates the tangible elements of the graphic: 

Table 4.8: An illustrative example of the tangible PPP paradigm graphic elements 

Surface Details 

Number of multi-variable solutions One; ‘Alpha’ First Nations Band (ie. single-surface; not a solid) 

Inputs (x-, y- & b- values) b1: road-accessible 

b2: located in Northern Ontario 

b3: small on-reserve population (<500) 

x: unsupportive Tribal Council 

y1: inexperienced accounting staff 

y2: experienced technical staff 

Function’s nature (defines shape) O&M formula funding does not accurately account for high 
chemical transport costs to small northern community; Band 
Council shuffles O&M budget to address budget short-fall (financial 
accountability) 

Level of Service Standards funding criteria does not accommodate 
low-density housing community format; construction of water 
supply main requires cost-cutting measures to accommodate 
(macro- and micro-control) 

Technical review requires engineering design changes; water main 
pipe revised from 8 inch pipe to 6 inch pipe (frugality) 

Outputs (z-values) z1: low operator salary 

z2: absent fire hydrants  

z3: rapid infrastructure decay cycle 
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Line Details 

Number of unique solutions for an 
isolated output variable 

One; Low operator salary (ie. single-curve; not multiple curve) 

Inputs (x-, y- & b- values) x1: O&M annual budget from funding formula – below need 

x2: lack of Tribal Council support with accounting and 
budgeting tasks 

y1: inexperienced accounting staff 

y2: experienced technical staff 

Slope Capacity gap at Band level: (ie. delta(y)/delta(x) < 1) 

 

 

The graphics demonstrate how the dominant principles – the PPP paradigm – interact with input 

variables, constants and output variables to create a predictable function. Figure 4-7 shows a 

solution set (a surface) for defined inputs (ie. a number of conditions specific to one First 

Nations Band or Tribal Council), while Figure 4-8 shows a unique solution (a line) for a selected, 

or isolated known output variable (ie. a single current condition). In other words, Figure 4-7 

demonstrates how conditions specific to one First Nations Band or Tribal Council interact with 

the dominant principles to create a unique manifestation of the PPP function. As a product of 

this manifestation, there are unique solutions for many output variables (ie. current conditions). 

Though many First Nations Bands or Tribal Councils may experience the same output variable 

(eg. rapid infrastructure decay cycle), each Band or Tribal Council will have a unique solution to 

this variable (ie. same z-value, but different slope or point of origin).  

 

4.2.2 First Nations diversity 
An ever-present theme among practitioners was the need for the PPP to appreciate and 

accommodate the diversity among First Nations communities, First Nations Bands and Tribal 

Councils. This theme was common to both input variables and constants, and was expressed as 

a critical limitation of the existing PPP function. The diversity most relevant to PPP is as follows: 
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 capacity variations; 

 infrastructure constructability variations; 

 societal diversity; and 

 policies, programs and processes compatibility variations. 

 

Capacity variations 
Capacity refers to the requirements for agency. In terms of drinking water infrastructure 

implementation and operation, agency refers to the abilities needed to operate and maintain a 

WTP, and execute a Capital Works project62. For clarity and conciseness, capacity dimension 

elements are grouped into four functional categories63 according to participant comments. 

These categories are: 

 formalized capacity (eg. education levels; engineering titles; operator certification 

level) (7par);  

 demonstrated capacity (eg. credit history; project execution track record; O&M 

budget control) (5par); 

 support systems (ie. administrative, technical, financial management) (9par); and  

                                                           
62 It is important to bound the term capacity to the subject question, as the term capacity is 

often used liberally, and when said to be lacking can give an impression of community disarray 

and dysfunction. In this study, capacity reflects the abilities needed to execute a multi-million 

dollar WTP project, and administer its consequent operation. Low (or high) capacity in this 

regard bears no inference towards a community or Band Council’s capacity in other issues, such 

as addressing social and political issues, or operating a timber license for example. 

63 Capacity categorization semantics are endless; however, as practical concept advancement is 
the emphasis of this thesis, not academic theory advancement, greater semantic clarification 
and correlation to literature standards is omitted. It is noted however that these categories 
were selected as most reflective of the interview data and contain literature terms within. For 
example, the ‘support systems’ category includes elements from administrative capacity, 
managerial capacity and technical capacity dimensions. 
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 financial strength (ie. internal sources of revenue, community economy) (7par).  

 

Interview findings show that there are two general patterns. The first pattern is a lower capacity 

in the Northern Communities64, particularly in the Remote Communities (8par). The second 

pattern is for random capacity variation between communities, Band Councils and Band 

Administrations (12par). The data analysis indicates that: 

 demonstrated capacity is not restricted to Southern Communities; Northern 

Communities (3par), including Remote Communities (1par), have shown 

demonstrated capacity; 

 support is least in Northern Communities, where formalized capacity is lowest 

(3par); and 

 capacity loss (ie. retention challenges) is most acute in Northern Communities, 

particularly in the Remote Communities (3par). 

 

Figure 4-9 illustrates the two capacity patterns and data analysis findings. 

                                                           
64 Northern Communities are those roughly classified as being north and west of Parry Sound, 
Ontario. Southern Communities are those roughly south and east of Parry Sound, Ontario. The 
terms encompass both weather and rural-urban characteristics. 
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Figure 4-9: Patterns reflecting functional capacity categories as a function of community type 

 

The significant variation in formalized capacity, demonstrated capacity, support systems and 

financial strength demonstrates high heterogeneity among First Nations Bands, Tribal Councils 

and communities. As one participant indicated, even at basic levels, heterogeneity challenges 

the creation of a single definition or ‘snapshot’ of First Nations capacities: 

 

(…) one of the classic things though that I see, say 20km on the other side of the border of 

our Tribal Council. They are sitting there with no training at all. Nothing going on. They are 

looking over here at my guys getting together every one or two months [for training]. 

(MP11) 
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Infrastructure constructability variations 
Infrastructure constructability variations highlight the logistical differences that affect 

construction projects in different parts of the province. In short, Northern Communities - 

particularly Remote Communities - have significantly more challenging construction logistics 

than their Southern Community counterparts (6par). Constructability variations noted by 

participants are described in Table 4.9. 

 

Table 4.9: Constructability variations 

Construction Issue Southern 
Communities 

Northern 
Communities 

Remote 
Communities 

Construction season All-year round (No data) June – August 

Equipment mobilization / 
Demobilization access 

All-year round All-year round January – March 
(winter road) 

Ease of access /                    
Proximity to urban centre 

High Medium Low 

Skilled-labour pool access High Medium Low 

Logistical costs Average (No data) High 

Geotechnical conditions (No Data) Possible bedrock Possible bedrock 

 

Simply put, constructability will directly affect the cost and timeline of community infrastructure 

projects translating into a sluggish rate of infrastructure development. The construction 

limitations experienced in the Remote Communities should not be underestimated: 

 

So the only way that they can bring in heavy material or heavy equipment is by winter 

road. And that winter road is typically open mid-January and closes typically mid-March. 

If you have a good season, you can start it earlier and extend it longer. If you have a bad 

season, that window gets smaller and smaller. Like, you may only have a 4 week period 

where you haul in stuff. Sometimes the winter roads are opened up earlier but it's only 
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to light traffic. So, they can bring in like half-tons and cars and trucks and small…small 

trucks. (…) that's also how they get their fuel. It's all hauled in. (MP8) 

 

Societal diversity 
Although First Nations are lumped together as one cultural group65 and consequently one 

federal ministry, there are significant variations in societal characteristics between First Nations 

themselves. The importance of being aware of these variations is to be cognisant of the 

differences and to appropriately adjust to these differences66. 

 

Participants indicated that Remote Communities, relative to road-accessible communities, have 

a unique social structure in terms of leadership structure (2par), perception and adoption of 

formal education (2par), and occupational priorities (2par). 

 

In many Remote Communities, Traditional Leadership is very much involved with governance 

decisions, including the infrastructure development processes (ie. meetings, project direction 

decisions). This is noteworthy as the engineering consultant and construction contractor 

professional charge-structures and technical specialization organizational structures are not 

equipped to deal with direct involvement from Traditional Leadership: 

                                                           
65 This grouping into one cultural group does not do justice to the diversity and cultural 
variations that exist among First Nations in Canada. This is akin to grouping Europeans as a 
singular cultural group. Nonetheless, the thesis discourse is aimed at providing insight into 
policies, programs and processes, not anthropological clarity. 

66 Too often societal variations are presented as a ‘work in progress’, where these are ranked 
along an imaginary measuring stick with ‘mainstream’ Canada positioned at the high end of the 
measuring stick. This is not the intent, nor would this necessarily provide an improved ability in 
infrastructure implementation and operation. The intent is to clarify and make known the 
importance of these variations in the infrastructure context. 
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And it's hard as well, for us from the technical [side]. Because we go in looking at more 

of the technical [aspects] and try to advise them on more of those aspects. Versus their 

cultural or other factors that may come into it, from TEK [traditional ecological 

knowledge] or whatever, that are unique and different than how we perceive things, 

from strictly trying to treat that water and making sure it's the safest (…) for 

consumption by the community. (FP5) 

 

In some cases, but not all, the existing social structure in Remote Communities does not readily 

accommodate the ‘9-5’ work structure: 

 

MP8: This fall for instance. Hunting season. One community - all the men are gone.  

MP7: They are doing their traditional hunt.  

MP8: For a week...You know? So who runs the water plants, the generating stations, the 

fuel farms and all that. There's nobody there. Everyone's gone. 

 

Provincially-wide, there are also inter-Band societal variations. Leadership positions on 

economic development (1par) and O&M user-fee systems (2par) vary throughout the province 

with no observable trend. As an example, some Band Councils and communities have accepted 

user-fee incorporation into their water management structure, while others view user-fees 

negatively as a form of taxation. 

 

Societal diversity within the Ontario First Nations cultural grouping was not pursued to great 

detail. The brief discussion above merely highlights how different First Nations societies will 
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express different needs, wants, and political visions through their Band Councils and political 

bodies. At a national or provincial level, these may at times appear contradictory or divided, and 

thus lack a ‘one voice’ manifestation. Onto themselves however, these may be entirely 

consistent. It is the false assumption of societal homogeneity among First Nations Peoples that 

may create the perception of internal contradiction and division. 

 

Policies, programs and processes compatibility variations 
INAC’s policies, programs and processes are applied in an equal and standardized manner for all 

First Nations clients. The compatibility of this standardized approach however, varies between 

First Nations. 

 

To better understand this, three PPP components are briefly reviewed:  

 the Capital Works approval process; 

 the O&M Band contribution requirement; and 

 the ‘end-of-fiscal’ funding opportunity. 

 

Participants noted that INAC’s Capital Works approval process caters to low capacity Bands 

(5par) and inhibits growth in high capacity Bands: 

 

Their [INAC] process needs to be streamlined, so that it takes into account the First 

Nations abilities, takes into account the First Nations priorities. Because right now, the 

way it is …they have too much control over the funding of projects. And I guess it comes 

from probably having to deal with First Nations that don’t have the capacity. Where 

they have to ‘hold hands’. So they think they got to hold everybody’s hands. And we’re 



 

136 

 

saying… [PHYSICAL GESTURE OF SEPARATION] you know? ‘Give me the freaking money, 

and we’ll get the job done.’ Never mind trying to tell us what to…every little thing what 

to do, and putting all these policies and procedures that are…really, hamper the 

implementation of the project. (MP3) 

 

Even so, the overwhelming nature of the process cripples agency in low capacity Bands: 

 

(…) if you're a First Nation that doesn't have any technical people, and you don't have 

the…a good Tribal Council to work with...things take a really long time, because the First 

Nation doesn't know what steps to take, doesn't know what questions to ask...And then 

it just prolongs the process (...). (MP8) 

 

The O&M Band contribution requirement demonstrates a general incompatibility between 

mandate and reality. The Band contribution requirement may be theoretically feasible in 

communities with viable economies; however, many First Nations communities face a dire 

economic reality that is incompatible with the principle of user-fees (5par). This in turn sets the 

stage for two-tier service delivery: 

 

So the rest of that money has to come from within the community itself. That's part of 

the reason why there's a huge parity [in salary]. Cause it…it makes it tough for a lot of 

communities with no...with very little income generation...They have a difficult time 

toping up that wage. (MP14) 
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The final example is that of the ‘end-of-fiscal’ funding opportunity. This opportunity presents 

itself yearly between the January and March 31st and has the unique benefit of being 

streamlined with a fast turn-around. As funds must be expended by March 31st, Bands must 

have ‘shelf-ready’ designs67 to send out for tender, and construction must be completed during 

winter. As such, this opportunity favours Bands with internal funds for design completion, and 

those that are located in a geographic zone that permits construction during winter. As a result, 

in decreasing order, this opportunity favours: Southern Communities, road accessible Northern 

Communities and lastly, Remote Communities. One participant working with Remote 

Communities emphatically remarked on this issue: 

 

JM: (…) is there anything you could see that would improve project implementation? 

That would make life easier for you? 

FP5: Number one, would be - for my communities - change the fiscal. That would be 

number one. 

 

Remote Communities’ incompatibility with the end-of-fiscal opportunity is dramatic (4par). 

These communities:  

 have minimal, or no, internal funds (3par);  

 face a construction shut-down in winter (4par);  

 have a restricted mobilization window governed by winter road conditions (3par); and  

 require considerable lead-time for contractors to coordinate equipment mobilization on 

the winter roads (1par).  

                                                           
67 Shelf-ready designs are those that have already gone through the feasibility study, preliminary 
design, detailed design and contract document preparation stages. 
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Unfortunately many special funding programs follow the same end-of-fiscal funding schedule 

window. As such, Remote Communities, and to some degree all Northern Communities, miss 

out on community infrastructure development opportunities: 

 

(…) the fiscal timing and everything...just does not work for Remote Communities ...All 

those initiatives that come out, the stimulus funding with CEAP *Canada’s Economic 

Action Plan], and FNIF [First Nation Infrastructure Funding], and all that stuff it's all 

March 31st dependant. And it's basically stymieing us...it's...we're becoming ineffective 

in being able to do anything because of the timing. (MP7) 

 

 

Summary of First Nations variations, and policies, programs and processes 
The above examples are tangible examples of PPP translated into action. INAC’s emphasis on 

reproducibility and equality has resulted in a ‘one-size-fits-all’ approach to program delivery 

(7par). The net result is a pattern of PPP incompatibility with field conditions; a square peg, 

round hole phenomena. One quotation emphasizes the disconnect between INAC’s PPP 

objectives and the field results: 

 

I mean, you can work with these policies [First Nations content clause in public tender], if 

things work right. But I think for the most part, they are difficult to work with. And a lot of 

times First Nations will just throw up their hands and say ‘ok, that is so much work to do 

that, let's just tender it out’. (MP10) 
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4.3 Findings summary and discussion 
Understanding the PPP function is daunting, yet through the use of visual aids and a thematic 

analysis, a skeletal understanding of the function can be pieced together. PPP have 

institutionalized, directly and indirectly, a two-tier drinking water service delivery system in First 

Nations communities that extends beyond the universal challenges posed to all Canadian SDWS. 

These additional challenges tend to be obscured by the visual symptoms such as rapidly 

decaying infrastructure or poor O&M practices. An analysis of root causes however, paints a 

picture of a PPP structure that is poorly compatible with First Nations water service delivery 

needs. 

 

INAC’s PPP paradigm focuses on financial accountability, control and frugality – not 

infrastructure implementation or operational success. As such, the Capital Works approval 

process undergoes numerous iterations and levels of reviews, and engages a lengthy 

bureaucratic process to provide the level of assurance required from INAC by external influential 

stakeholders (ie. Treasury Board, Auditor General, Canadian public). Compounding the 

challenges of infrastructure implementation is the underfunding of drinking water systems 

operations and maintenance. Broad spectrum community underfunding results in Band Councils 

juggling priorities and moving O&M money internally to meet community service demands (ie. 

education, housing), or vice-versa. At an infrastructure level, an O&M budget short-fall results in 

public works managers and operators constantly ‘fighting fires’ rather than acting proactively 

and maintaining infrastructure to its full life-cycle. 

 

The First Nations Bands from their end, have frequent capacity gaps that are exacerbated by the 

devolution of drinking water service delivery responsibility. Politics aside, not all First Nations 
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Bands exhibit the necessary capacity or support for full devolution of responsibility at the 

present time. Though devolution itself is not clearly in debate, the degree of devolution, the 

support mechanism and the quantification (and subsequent provision) of actual O&M costs 

require attention. 

 

The ‘take home message’ to maximize PPP initiatives in Ontario is that heterogeneity among 

First Nations is a dominant, not recessive, trait. This is currently at odds with the ‘one-size-fits-

all’ approach that INAC has adopted, as the PPP function cannot account for different Band 

capacities, different infrastructure constructability challenges, and different community societal 

structures. Unfortunately Remote Communities are the most negatively impacted by this 

standardized approach. Given the multiple PPP challenges faced by Remote Communities, 

Canadians should not be surprised at the lag in infrastructure development in Remote 

Communities; rather, Canadians should be surprised that we are not aware why this is so. 
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Chapter 5 First Nations infrastructure success stories 

 

“It’s about time for First Nations to manage their affairs. Let us learn, let us take risks. How do 

any people learn? They learn through trial and error.” 

Chief Clarence Louie - Osoyoos Indian Band. 2005. 

Quoted in Helin (2006). 

 

Research on Indigenous Peoples and Indigenous issues tends to focus on the negative stories 

(Lloyd et al., 2008; Smith L. T., 1999) and overlook the positive stories. During a conversation 

with a participant, it was mentioned that a research focus on successes in the field would be a 

nice change from the typical research bend. 

 

Following this suggestion, participants were asked about success stories in drinking water 

infrastructure. In accordance with semi-structured interview techniques, it was emphasized that 

participants could relate any story that stood out as a success story - infrastructure or 

otherwise. This freedom resulted in some deviation from the infrastructure implementation and 

operation theme. The benefit however, is a minimizing of ‘boxing-in’ participants to specific 

researcher-anticipated responses. The result is a rich spectrum of thirty-five success stories that 

provide insight into the achievements of First Nations citizens and organizations, and what 

factors got them there. 
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The synthesis of story themes and factors shows First Nations citizens and organizations making 

gains in drinking water infrastructure and operations. In short, First Nations are exhibiting 

greater agency and reaping the rewards. The results however are not representative of all First 

Nations citizens or organizations in Ontario, nor are they intended to. Rather, the intent is to 

qualify achievable goals, highlight key factors to achieve these goals and demonstrate the 

potential of Ontario’s First Nations citizens. The benefit of this approach is two-fold. First, it 

demonstrates how the existing PPP framework can be used to the advantage of First Nations, 

and second, from a policy-maker perspective, these results highlight policy areas to enhance or 

adjust in order to catalyze drinking water infrastructure and operations successes across the 

province. 

 

This chapter develops five broad categories representing the themes in participants’ stories. 

Each category is described and accompanied by a summary of key factors that emerged from an 

analysis of each category’s success stories. A compendium of success stories68 is provided in 

Appendix E. 

 

5.1 Success story categories 
First Nations practitioners’ success stories for drinking water infrastructure implementation and 

operation in First Nations communities emphasize five areas of success: professional growth; 

improvements to water service delivery; employment opportunities; locally driven action; and 

positive project delivery experiences. A sixth area was positive inter-jurisdictional relations; 

                                                           
68 Also referred to as the ‘success factors database’. 
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however, as this was only mentioned by one participant it is not further developed within the 

chapter. 

 

5.1.1 Professional growth of First Nations organizations and individuals 
Professional growth of organizations and individuals is the dominant success story category with 

eleven out of sixteen participants recounting stories that exhibited this theme (11par). 

Professional growth refers to the career development of an individual, or the professional 

service development of an organization. Professional growth was found to be occurring across 

the province and at the individual, Band Council, Band Administration and Tribal Council level. 

 

Category sub-themes 
Success stories show that First Nations are experiencing professional growth both at the 

individual level and the organizational level. The sub-theme breakdown along with the number 

of participants that voiced this theme is presented in Table 5.1. 

 

Table 5.1: Sub-theme breakdown 

Individual Level 
(7par) 

Frequency 
(#par/16par) 

Organizational* Level  
(7par) 

Frequency 
(#par/16par) 

Operator certification (5par) Service delivery expansion (3par) 

Trade skills development (4par) Demonstration of high 
service standards 

(3par) 

Demonstration of professional 
traits by operators 

(2par) Organizational change 
(ie. capacity) 

(2par) 

*Organizations can refer to Band Council, Band Administration or Tribal Council. 

 

Individual level 
At the individual level, the most notable area of professional growth is water treatment plant 

operator certification. Operator certification is not only an achievement in and of itself, but it is 
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a catalyst for further achievements. Stories show that certification leads to a new level of 

respect from the community, job satisfaction, career ambition and professional confidence. In 

reference to operator interaction with an external agency (ie. SWOP), one participant noted 

that: 

 

(…) at one time, it was like, ‘they're [SWOP] coming in, you're going out the door and 

some guy from Toronto is going to be sitting in your seat now making water here’. But 

now, that the communities have their own community member that is certified, 

everything is good. And they are confident of the service he is doing. So it works [well] 

all the way around. I say that the distrust goes away. Because if you know that you are 

doing things properly, so therefore when an outfit [external agency] comes in, there is 

no threat. 

(…)  

So there is more confidence here from good work. (MP11) 

 

Operator certification stories showcase the depth and diversity of achievement being made by 

First Nations operators. One story related the relatively high level of certification of three Class 3 

operators, while another emphasized the additional hurdles posed by the introduction of the 

General Educational Development (GED) diploma requirement in 200669 by the Province of 

Ontario. Many operators, particularly senior operators or those from Remote Communities, do 

                                                           
69 Provincial regulation came into effect in 2004 with a 2 year grand-father process grace-period. 
Thus full impact of the GED requirement would have been felt in 2006 (Ontario Ministry of the 
Environment, 2004). 
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not possess high school diplomas. A road-accessible (ie. not remote) community’s technical staff 

comment of the challenge posed by the GED requirement: 

 

FP4: I also see a success story in my operators who went and got their GEDs when they 

changed the regulations. 

(…) 

MP3: Oh yeah, that’s a big… 

(…) 

JM: So we’re talking, probably over-40-years-old staff? 

FP4: Yeah, they’re in their 40s… 

MP3: Exactly! 

JM: That doesn’t sound like much fun! 

MP3: No! Probably wasn’t, but then you know damn well that they were proud of 

themselves after, right? 

 

Operator certification goes beyond personal career development. Operator certification to 

provincial standard ensures that First Nations operators are as professionally competent as an 

operator from a non-First Nations community. Certification70 therefore, eliminates one aspect of 

the ‘two-tier’ drinking water service that has come to define First Nations communities. 

 

Another prominent sub-theme is trade skills development. Although trade workers are not daily 

actors in the operations of the water treatment or delivery system, trade skills development 

                                                           
70 First Nations WTP systems and operations are not regulated, thus operator certification is 
neither compulsory nor enforceable. 
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adds depth to local capacity for future infrastructure construction and system maintenance 

work. Trade skills development creates potential for an increase in local employment as shown 

by a R2000-certified housing construction contractor and the establishment of local 

construction contractor firms (FP15). Similarly, trade skills enable organizational growth through 

the effective execution of devolved services71. This is demonstrated through the staffing of a 

diesel power generation system (FP5), and the staffing of a Public Works Department 

construction crew (MP47). 

 

Organizational level 
At the organizational level, organizations are expanding their range of services or improving 

their quality of service. Success stories show organizations leading-by-example through the 

adoption of ISO certification standards for a WTP (Band Council) (FP15), the development of a 

semi-autonomous project management company (Tribal Council) (MP1), and by taking 

responsibility for power generation services (Band Council) (FP5). These examples of 

organizational growth demonstrate an owner’s attitude, rather than a middle-man attitude. An 

owner’s attitude looks internally for growth, not externally. This is highlighted now, as the 

development of an owner’s attitude is a subtext found throughout many success categories. 

 

Data distribution 
Data distribution provides an overview of where the data is emerging from. Though responses 

are grouped by sub-theme to represent a general First Nations practitioners’ perspective, the 

table accents concealed internal variations. Frequency is not presented for statistical purposes, 

                                                           
71 For example, a local baseline of trade skills enables WTP component repairs for plumbing, 
electrical or structural needs, among others.  
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rather it is to gain more insights into the data in order to identify trends and add richness to the 

reader’s understanding. The analysis of story actors (actors) is provided in Table 5.2. 

 

Table 5.2: Sub-theme data distribution according to contributing sources 

Individual Level Frequency 
(#par/16par) 

Organizational Level  Frequency 
(#par/16par) 

Road-Access Communities (6par) Road-Access Communities (3par) 

Remote Communities (1par) Remote Communities (3par) 

Northern Communities (4par) Northern Communities (4par) 

Southern Communities (3par) Southern Communities (2par) 

 

The distribution shows representation from each geographic, hierarchical (ie. individual – 

organizational) and accessible category. A significant limitation of this method of displaying 

results however, is the lack of depth or detail. One notable clarification in this respect is the 

significant variation in terms of the rate72 of professional growth between individuals or 

organizations. This variation is highlighted in the following quotations that speak of two Remote 

Communities. One participant related a success story where a Band Administration experienced 

an incremental increase in organizational competence through the hiring of a reliable technical 

officer: 

 

He's reliable. He's got some level of education. He shows up to work everyday. (…) He 

cares. When we ask him for something, (…) he gets back to us with it. (…) And those 2 

individuals [referring to another example technical officer] in those communit[ies] make 

                                                           
72 Rate could arguably be defined as stage of professional growth, or pace of growth 
achievement. Regardless, the intent is to show that professional growth is not uniform through 
First Nations in Ontario. There is no evaluation or judgement attributed to these differences. 
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a big difference. Working with us plus getting things done that need to be done to make 

things happen (…). (MP7) 

 

In contrast, another participant related a story of a Band Administration that had successfully 

taken on the management and delivery of a number of community services and demonstrated 

great depth in capacity: 

 

(…) you have a group, with a proven track record, say similar to (…) Rho-FNCommunity, 

and they have a proven track record. (…) this same community has built capacity. (…) 

they have shown [that] with their water treatment plant, their nursing station, with this, 

with that. (FP5) 

 

Both stories indicate an increase in infrastructure implementation and operation capacity. Both 

accounts are professional growth success stories within their own context. The value of the 

contrast is in demonstrating that each community (and/or individual) exhibits a different pace of 

professional growth. 

 

Success factors 
Success stories of professional growth provide an insight into what is achievable under the 

existing conditions. To better understand this process, contributing factors were compiled and 

analysed. 
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Table 5.3: Success factor analysis 

Category Frequency 
(#par/16par) 

Dominant Factor Frequency 
(#par/16par)  

Personal 
character 
intangibles  

(8par)  Motivation 

 Job satisfaction 

(5par) 
(3par) 

Professional 
relationships  

(7par)  Acknowledgement/Recognition of value (4par) 

Work tangibles  (6par)  Employment  (5par) 

Professional 
traits and 
methods  

(6par)  Consistent job performance (3par) 

Having 
capacity  
 

(5par)  General capacity (financial 
management, technical, managerial)  

(4par) 

Building 
capacity  

(5par)  Training  (3par) 

Taking 
ownership  

(3par)  Acquiring responsibility and onus (3par) 

*For clarity, categories and factors have been limited to those mentioned by 3 or more participants. 

 

A rewording of the above table indicates that individual professional growth occurs when: 

 the right person is in the right job, 

o where staff motivation, job satisfaction and training are key factors;  

 strong professional relationships exist, 

o where acknowledging the achievements and the value of staff is a key factor; 

 learning-by-doing is adopted as a skill development approach, 

o where providing employment is a key factor. 

 

Organizational professional growth occurs when: 

 there is capacity to act, 

o where broad capacity (financial management, technical and managerial 

capacity) is a key factor; 
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 there is an owner’s attitude to development, 

o where taking on the onus of responsibility is a key factor. 

 

In summary, a motivated candidate can grow through positive working relationships and by 

partnering training with a job. Organizations can grow by having the ability needed to ‘push the 

envelope’ and by having confidence to be independent73. 

 

Figure 5-1 sketches the success factors as they relate to professional growth of First Nations 

organizations and individuals. 

 

                                                           
73 This summary notes those factors most frequently noted in professional growth success 
stories. However, it is incorrect to infer that the absence of these factors precludes professional 
growth, nor that any failure reflects the opposite of these factors. In other words, WTP 
operation success can still be achieved without the factors above, and failure can occur even 
with the factors above. 



Figure 5-1: Success factors for professional growth of First Nations organizations and individuals
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5.1.2 Improvement to water service delivery 
The second most prominent success story category is that of improvement to water service 

delivery (8par). The improvement to water service delivery category captures stories that focus 

on physical or operational change that leads to better community tap water. 

 

Category sub-themes 
Success stories show that certain First Nations communities are experiencing both physical and 

operational water service delivery gains. Participants also gave examples of a number of ‘post-

improvement’ role model communities that demonstrate fully operational and efficient 

waterworks systems. The sub-theme breakdown is presented in Table 5.4. 

 

Table 5.4: Sub-theme breakdown 

Operational 
Improvements  (3par) 

Frequency 
(#par/16par) 

Physical 
Improvements  

 (3par) 

Frequency 
(#par/16par) 

Role Model 
Communities 

(3par) 

Quality assurance 
standards adoption  

(1par) New infrastructure 
construction 

(2par) No breakdown 
possible 

Full-time back-up 
operator hiring 

(1par) Back-up WTP 
components 
installation 

(1par) 

Technical support 
agency availability 
increase  
(ie. creation of 
OFNTSC) 

(1par) 

 

Sub-themes show that First Nations are reducing water system vulnerability by providing 

redundancy (such as back-up operators and back-up WTP components), implementing quality 

control protocols and accessing technical support. These incremental gains appear to be First 

Nations driven, demonstrating that most incremental improvements begin ‘at home’ 

(operator/Band Administration/Tribal Council). This is not the same however with larger Capital 
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Works improvements. These tend to require higher level involvement (Band Council/Tribal 

Council/INAC), and implementation via the INAC Capital Works approval process. Stories 

nonetheless indicate that success is being achieved through the INAC process as well. 

 

At the ‘post-improvement’ stage, three role model communities demonstrate well managed 

waterworks operations; operations that consistently produce clean potable water: 

 

Our community expects a certain quality of water; a certain standard of water that 

they've grown accustom to, because we've always been able to provide that. And a 

quality of water that meets the provincial standards. So they just expect it to be like 

that. (…) 24-7, 365 days of the year. (MP6) 

 

Communities directly benefit from water quality improvements in terms of health security, but 

First Nations more broadly also benefit from seeing their communities reach equal standards as 

those of their neighbouring non-First Nations communities: 

 

Kappa-FNCommunity is like a good news story in a lot of ways, because of their 

progress. You know, when people compare First Nations communities and their 

infrastructure and their water plants, wastewater plants. When they compare them, 

they used to compare them to non-First Nations communities, right? (…) Kappa-

FNCommunity (…) can almost be used as a model for First Nations community in 

general. A model for which to follow in regards to their water-wastewater management, 

their business management, their infrastructure management. (…) For example their 

water department, not only do they have licensed operators, they don't have SWOP, 
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they don't have OCWA [Ontario Clean Water Agency74]. They have no need for them, 

[be]cause all of their staff is highly competent (…). (MP14) 

 

Data distribution 
The analysis of actors is provided in Table 5.5. 

 

Table 5.5: Sub-theme data distribution according to contributing sources 

Operational 
Level 

Frequency 
(#par/16par) 

Physical Level  Frequency 
(#par/16par) 

Role Model 
Communities 

Frequency 
(#par/16par) 

Road-Access 
Communities 

(2par) Road-Access 
Communities 

(1par) Road-Access 
Communities 

(3par) 

Remote 
Communities 

(0par) Remote 
Communities 

(1par) Remote 
Communities 

(0par) 

Northern 
Communities 

(2par) Northern 
Communities 

(2par) Northern 
Communities 

(1par) 

Southern 
Communities 

(0par) Southern 
Communities 

(0par) Southern 
Communities 

(2par) 

    Large on-
reserve 
population* 
(>5,000) 

(1par) 

Small on-
reserve 
population* 
(<500) 

(2par) 

*Population sizing classification is a subjective value selected by author to accent an order of magnitude 

between populations. This is for comparison purposes only. 

 

The distribution shows representation from different geographic, demographic and accessible 

groups. The limited data set cannot lead to any firm conclusions; however, two loosely defined 

trends are: 

                                                           
74 OCWA is the Province of Ontario’s water treatment plant operations intervention, technical 
assistance and training agency. In the First Nations context, OCWA is an external operations 
service provider contracted by First Nations through INAC’s SWOP program (Ontario Clean 
Water Agency, 2009). 
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 Southern Communities are further advanced relative to Northern Communities, in terms 

of operations and physical infrastructure. This is inferred from an absence of 

incremental achievements for Southern Communities (ie. no reference to baseline 

gains), coupled with a dominance as role model communities. 

 Remote Communities are most challenged by water service delivery, both at the 

physical and operational levels, as indicated by their absence in role model communities 

and incremental achievement. The only data point is for new infrastructure, indicating 

less advancement in pre-existing baseline infrastructure. 

 

The latter trend is supported by one participant’s perspective on the success of achieving basic 

infrastructure in Remote Communities: 

 

I've got a success story. We've got sewer and water in all our communities. We've got 

schools in all our communities. We've got power plants in all our communities. Ok? 

We've got Band Offices in all our communities. From the 'things' perspective you can 

see, (…) those are success stories, yes. (MP7) 

 

Trend caveat 
One caveat is that these trends are very tenuous, and should be interpreted accordingly. Due to 

the small sample size and internal variation among participants (participants’ occupations, or 

‘type’ of community they work with), the data set reflects these variations and may skew data 

representation. In other words, given that a minority of participants work with Remote 

Communities, and that a minority of communities in the province are classified as Remote 

Communities, it is intuitive that a minority of success stories will highlight these same 
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communities. The trends therefore are mentioned on the premise that the presence of data 

points indicates proof of potential achievement, whereas the absence or low-trending indicate 

the possibility of overwhelming challenges under existing conditions. This caveat applies 

throughout this chapter. 

 

Success factors 
Success stories provide an insight into what is achievable under existing conditions. To better 

understand this process, contributing factors were compiled and analysed. 

 

Table 5.6: Success factor analysis 

Category Frequency 
(#par/16par) 

Dominant Factor Frequency 
(#par/16par) 

Professional traits 
and methods 

(5par)  Political will and leadership (4par) 

Having capacity (4par)  General capacity (financial 
management, technical, 
managerial) 

(4par) 

Work tangibles (3par)  Funds (3par) 

Professional 
relationships 

(3par)  n/a1 n/a 

Personal character 
intangibles  

(3par)  n/a n/a 

*For clarity, categories and factors have been limited to those mentioned by 3 or more participants. 
1 ‘n/a’ indicates a dominant category that consists of a diverging array of factors below the dominance 

threshold. In the case of this table, both ‘professional relationships’ and ‘personal character intangibles’ are 

dominant factor categories in the improvement of water service delivery. This much is clear. What lack clarity, 

and thus are below the dominance threshold, are the specific factors within each category. 

 

A rewording of the above table indicates that water service delivery improvements occur when: 

 Tribal Councils, Band Councils and community members take responsibility and initiative 

for the future of their communities, 

o where strong, pro-active leadership is a key factor; 
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 staff have the capability to perform professional duties, 

o where broad capacity (financial management, technical and managerial 

capacity) is a key factor; 

 organizations have the ability to execute an improvement plan, 

o where access to funds is a key factor. 

 

To maximize the insight into success, role model community factors were reviewed for 

commonalities. It is emphasized that this exercise was limited to factors that emerged during 

the interviews, and did not assess broad thematic categories. It is noted that no additional 

research was conducted to further the understanding of these communities. Factors that 

emerged in more than one role model community are summarized below: 

 staff longevity/continuity75 (Band Council, operators) (2par/3par); 

 robust financial management (2par/3par); 

 competent operators (2par/3par); and 

 community engagement in drinking water issues (2par/3par). 

 

In summary, political will is needed to create a vision for water service delivery improvements, 

while depth in capacity and financial backing can make a vision concrete. For sustained success, 

professional positions must have long-term stability, be filled by competent candidates, and be 

supported by an engaged community and a competent administration. 

 

Figure 5-2 sketches the success factors as they relate to improvements to water service delivery. 

                                                           
75 Longevity/continuity implies a reduced operator turn-over rate. 



Figure 5-2: Success factors for water service delivery improvements
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5.1.3 First Nations employment opportunities 
A third success story category is that of First Nations employment opportunities (6par). 

Participant stories demonstrate a variety of employment opportunities, inside and outside of 

the drinking water infrastructure implementation and operation process. Greatest consensus 

was found in the nature and location of work; where most success is had at the community 

level, specifically in the construction sector. 

 

Category sub-themes 
Success stories show that First Nations people are achieving employment locally, regionally and 

provincially. The sub-theme breakdown is presented in Table 5.7. 

 

Table 5.7: Sub-theme breakdown 

Local 
Employment 

(5par) 

Frequency 
(#par/16par) 

Regional 
Employment 

(1par) 

Frequency 
(#par/16par) 

Provincial 
Employment 

 (1par) 

Frequency 
(#par/16par) 

Construction (4par) Mining (1par) Engineering (1par) 

Operator (1par) 

 

First Nations citizens are maximizing local jobs offered by the Band Administration such as WTP 

operator and Public Works Department construction crew; and those offered by Capital Works 

projects, such as labourers, sub-contractors, or general contractor. Employment in a regional 

natural resource sector and the provincial-wide engineering sector shows First Nations people 

broadening their employment base. Regional and provincial-wide jobs have the benefit of 

reduced dependency on Band Council funding and INAC funding; however, the lower frequency 

of these sub-themes, in conjunction with participant comments, alludes to these jobs being an 

uncommon employment option for most First Nations people at present. 
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In most First Nations communities, construction is still heavily dominated by INAC-funded 

Capital Works projects, and therefore contingent on public tendering policies and their 

associated ‘local content’ clauses. Given the large employment footprint of Capital Works 

projects, the tendering policies merit further investigation. Two stories highlight the 

employment successes of two distinct public tendering policies: the INAC First Nations Public 

Tendering Policy, and a First Nations Territory-Specific Tendering Policy. Both policies have 

clauses to target local employment, though these are manifested differently.  

 

The following quotation illustrates the employment success achieved using the INAC First 

Nations Public Tendering Policy: 

 

One project that went quite well was in Jil-FNCommunity. (…) they utilized the tendering 

policy as much as they could, and they were working with a very (…) flexible contractor, 

that was willing to carve out a bunch of the project and use First Nations contractors to 

do the project. So, it's probably one of the highest percentage of First Nations content 

that we've run into (…) about 25% of the project was done locally. And that's a good 

number. Where INAC has been trying to keep it at 5%. You know, just 'hire local people, 

hire local trucks'. But with working with a really good team - right down from the 

contractor, and the consultant who understood how the thing worked - those projects 

can be quite good for First Nations. (…) But, you really have to luck out. (MP10) 

 

Another story relates the use of a First Nations Territory-Specific Tendering Policy. This applies 

the same competitive bidding principles as the INAC First Nations Public Tendering Policy, 
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except that the term ‘public’ refers to the public within the First Nations territory, rather than 

the Canadian public at-large: 

 

MP3: (…) We have our own tendering policy here.  

(…)  

The way it works is we publicly advertise within the territory.  

JM: Oh, Kappa-FNCommunity territory? 

MP3: That’s right. So it’s publicly advertised within the territory. And it’s a competitive 

process - we go after a minimum of 3 tenders every time *…+. So that way our 

community contractors and trades people have the first shot at it. If they can come in 

within what we know the value of the work is, (…) - and they are qualified - they’ll get 

the project.  

(…) 

JM: So that goes beyond the minimum [standard local content requirement]? 

MP3: Yeah. To us, 10% is peanuts, you know? And that’s one of the reasons why I fought 

so hard to get exempted from that. I mean I would have to tender it out to Neighbour-

Kappa-WCommunity and all the surrounding [area]. You would have seen them in here 

all the time, you know? And that wouldn’t do anything for our economy, our capacity 

building (…). (MP3) 

 

Both stories are success stories in their own right in terms of employment generation. The 

interest in this contrast is in demonstrating how policy structure affects the ‘local labour content 

clause’ execution and consequent outcome. 
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The value of employment is far reaching. Many participants commented on the positive impact 

employment had on the local economy (community level) and in terms of technical capacity 

building through work experience: 

 

(…) whatever projects we’ve been successful to get funded here, we have a high rate of 

local contractor content. So what it does is - so it’s building capacity (…). Every time we 

get a project we’re building capacity within the community. (MP3) 

 

Although a minor theme in the success stories, there was also a subtext of pride associated with 

the control over agency in one’s community that comes from employment. In other words, 

having a community based construction crew, trades person, contractor or engineer to work on 

projects in one’s community holds special value to First Nations citizens: 

 

Cause it's my community, and I'm proud of the technical staff that they do have 

available to them… *they+ make stuff like that happen *fast-track infrastructure 

projects+. And when I look at other reserves that we work for (…) I bring in that example 

‘oh this is what Alpha-FNCommunity's done’ (…) ‘learn from them’. (FP2) 
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Data distribution 
The analysis of actors is provided in Table 5.8. 

 

Table 5.8: Sub-theme data distribution according to contributing sources 

Local 
Employment 

Frequency 
(#par/16par) 

Regional 
Employment 

Frequency 
(#par/16par) 

Provincial 
Employment 

Frequency 
(#par/16par) 

Road-Access 
Communities 

(5par) Road-Access 
Communities 

(0par) General 
statement 

(1par) 

Remote 
Communities 

(0par) Remote 
Communities 

(1par) 

Northern 
Communities 

(3par) Northern 
Communities 

(1par) 

Southern 
Communities 

(2par) Southern 
Communities 

(0par) 

 

The distribution shows a loosely defined trend that indicates Remote Communities experience a 

distinct employment reality from road-accessible communities; an employment reality where 

job opportunities are few and far between. As before, the conclusions are limited to saying that 

the absence of data indicates the possibility of overwhelming challenges under existing 

conditions. 

 

Success factors 
Success stories provide an insight into what employment opportunities are being attained under 

the existing conditions. To better understand this process, contributing factors were compiled 

and analysed. 
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Table 5.9: Success factor analysis 

Category Frequency 
(#par/16par) 

Dominant Factor Frequency 
(#par/16par) 

Work tangibles (5par)  Funds 

 Construction projects 

(3par) 
(2par) 

Having capacity (3par)  Professionally licensed candidates 

 General capacity (financial 
management, technical, managerial) 

(2par) 
(2par) 

Personal 
character 
intangibles  

(3par)  n/a n/a 

*For clarity, categories and factors have been limited to those mentioned by 2 or more participants. 

 

A rewording of the above table indicates that employment opportunities are maximized when: 

 on-reserve construction projects are secured, 

o where the INAC Capital Works approval is a key factor; 

o where broad capacity (financial management, technical and managerial 

capacity) in Band Administration is a key factor; 

 Band Administration has the ability to sustain permanent jobs, 

o where funds for salaries are a key factor; 

 candidates have the industry-defined job skills, 

o where holding a certificate, license, trade ticket or degree is a key factor. 

 

In summary, Band Councils and Tribal Councils need the ‘know-how’ to secure on-reserve 

construction projects and the funds to pay staff salaries. From the candidate perspective, jobs 

prospects improve when in the possession of recognized qualifications. 

 

Figure 5-3 sketches the success factors as they relate to First Nations employment 

opportunities.



Figure 5-3: Success factors for First Nations employment opportunities
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5.1.4 Locally driven action 
The success story category of locally driven action (6par) refers to local level initiatives that 

directly translate into tangible benefits or changes to a community. These stories emphasize a 

cyclical process where the action initiators are also the action beneficiaries. 

 

Stories show how locally driven action is closely related to a community-focussed, future-

looking leadership mindset. In practice, successful local initiatives typically require stepping 

outside of the established programs and processes to develop new methods for attaining a 

desired goal. 

 

Category sub-themes 
Success stories show locally driven action is dominated by three intangible themes. The sub-

theme breakdown is presented in Table 5.10. 

 

Table 5.10: Sub-theme breakdown 

Local Change - Local Action Mindset 
(6par) 

Frequency 
(#par/16par) 

Political will (3par) 

Pro-active behaviour (2par) 

Ownership role (2par) 

 

Participants’ stories show that when First Nations create vision, act pro-actively, and take the 

risk to break away from the norm, they reap the rewards of being able to chart their own 

course76. Gains from locally driven action include: revenue production, local job creation, 

                                                           
76 As before, this is not a guarantee for reproducibility, rather a trend in success stories. In other 
words, completing the steps listed does not necessarily result in success. 
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capacity building, professional credibility, WTP improvements and expediting community 

infrastructure development. 

 

Success stories are infused with the local change-local action mindset. This mindset, closely 

linked to themes of devolution, autonomous action and leadership, is captured in the following 

story about a Tribal Council in Northern Ontario: 

 

And now (…) they're negotiating mining agreements with mining companies, where the 

First Nations are a revenue sharer. They're getting a cut right off the top, of the gross 

revenues. (…) And now they're doing the same thing with hydro-electric projects. 

They're negotiating on behalf of the First Nations, right? For a cut in these hydro-electric 

projects. (…) it's an incredible revenue stream, that the First Nations are getting a cut of, 

if not a significant ownership in.  

(…) 

So these were 5 small communities that were considered 'have-not' communities. 

Having that Tribal Council there (…) And the Tribal Council's done great, it's got a 

Development Corporation, they've got money in the bank. They've got investments. 

They've invested in real estate off-reserve. (…) So these guys have managed to get water 

treatment plants in all their communities. They've taken care of the basic needs, and 

then they’re going a step beyond – to economic self-reliance. (MP1) 

 

Some cases of locally driven action are more subtle and combine aspects of the existing INAC 

Capital Works approval process with local initiatives for fast-tracking infrastructure 

implementation. The following story excerpt speaks of a Band Council that chose to use internal 
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funds to work outside the security of the INAC process in order to complete engineering design 

drawings, and then re-enter the process at the end-of-fiscal funding opportunity: 

 

(…) where they have their own resources, they can front-end77 jobs, they can get us 

turned loose before Indian Affairs ever approved the design project. They will hire us 

and get a design and then they can go to Indian Affairs and say ‘You know what? If you 

have any surplus dollars we have this project designed already.’ And it invariably 

happens, there is slippage within a year. Projects that are supposed to go out, don't. 

And these communities take advantage of that. But they have to have their own 

resources, they have to have the ability to manage those resources. (MP1) 

 

Data distribution 
The analysis of actors is provided in Table 5.11. 

 

Table 5.11: Sub-theme data distribution according to contributing sources 

Local Employment Frequency 
(#par/16par) 

Road-Access Communities (5par) 

Remote Communities (1par) 

Northern Communities (5par) 

Southern Communities (1par) 

 

The distribution shows representation from different geographic and accessible groups. Road-

accessible Northern Communities/Tribal Councils appear to be more engaged in locally driven 

                                                           
77 ‘Front-end’ refers to all the tasks prior to tender and construction. This includes: feasibility 
study, preliminary design, detailed design and tender document preparation. This term is used 
loosely to represent the grouping of these tasks or the action of completing these tasks. 
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action than Southern Communities/Tribal Councils. However, neither the distribution nor the 

story details shed any light on this possible trend. 

 

Success factors 
Success stories provide an insight into what is achievable under the existing conditions. To 

better understand this process, contributing factors were compiled and analysed. 

 

Table 5.12: Success factor analysis 

Category Frequency 
(#par/16par) 

Dominant Factor Frequency 
(#par/16par) 

Professional traits 
and methods 

(5par)  Political will and leadership (3par) 

Work tangibles (4par)  Funds (4par) 

Taking ownership (3par)  Acquiring responsibility and onus (3par) 

Having capacity (3par)  General capacity (financial 
management, technical, 
managerial) 

(3par) 

Personal character 
intangibles 

(2par)  Pro-active behaviour (2par) 

*For clarity, categories and factors have been limited to those mentioned by 2 or more participants. 

 

A rewording of the above table indicates that locally driven action occurs when: 

 leadership and community members take responsibility and initiative for the future of 

their communities and look internally for solutions, 

o where political will and leadership is a key factor; 

o where developing an owner’s attitude is a key factor; 

o where a pro-active nature is a key factor; 

 Band Council and Tribal Council have the capability to act when necessary, 

o where internal funds is a key factor; 
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o where broad capacity (financial management, technical and managerial 

capacity) is a key factor. 

 

In summary, Band Councils and Tribal Councils can chart their own development by looking 

internally for solutions, taking on the burden and responsibility for services, and not waiting for 

INAC to give the ‘green-light’. This mechanism of change however requires funds, most 

commonly internal funds, and organizational capacity. 

 

Figure 5-4 sketches the success factors as they relate to locally driven action. 

 



Figure 5-4: Success factors for locally driven action
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5.1.5 Positive project delivery experiences 
The fifth, and last, success story category is that of positive project delivery experiences (5par). 

Positive project delivery experiences refer to practitioners’ reflections on moving infrastructure 

projects from concept to construction. Reflections on the process shed light on current INAC 

infrastructure PPP. 

 

Stories show an unsettling trend that positive experience increase in direct relation to the 

amount of INAC approval and funding process that is by-passed, specifically the front-end 

stages. Those Band Councils/Tribal Councils that have by-passed the process, or parts of it, 

demonstrate positive community development gains and professionally satisfying experiences. 

 

Category sub-themes 
Success stories show that First Nations organizations are experiencing positive project delivery 

experiences both by by-passing all or a portion of the INAC process, and by working entirely 

within the INAC process. The sub-theme breakdown is presented in Table 5.13. 

 

Table 5.13: Sub-theme breakdown 

By-Pass of INAC 
Process  
(3par) 

Frequency 
(#par/16par) 

Partial By-
Pass of INAC 

Process  
(1par) 

Frequency 
(#par/16par) 

Internal 
INAC Process  

(1par) 

Frequency 
(#par/16par) 

Canada’s 
Economic Action 
Plan (CEAP) 

(3par) End-of-fiscal 
entry point 

(1par) Strong, 
united 
project team 

(1par) 

 

Stories show that the CEAP process - with its streamlined bureaucracy - expedited construction 

approvals and resulted in tangible infrastructure results sooner: 
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(…) the advantage to what they did was they were 'shovel ready'. And it met the 

stimulus package guidelines to the ‘T’. They are starting construction. Tenders are 

closing. They are probably going to start this fall. (MP7) 

 

Similarly, First Nations organizations that used internal funds to complete front-end work and 

apply for INAC funding through the end-of-fiscal opportunity78, also benefited from reduced 

bureaucracy, more rapid funding approval and a net reduction in project timeline: 

 

Cause they put money up-front, invest up-front. (…) It's [the design drawings] sitting 

there waiting, waiting, waiting, and then when the Department [is] trying to move 

money, they're ready to go. (MP1) 

 

Participants in both cases emphasized the timeline benefit, and professional relief, of avoiding 

the front-end INAC Capital Works technical review and funding approval process. 

 

The one case that did pass through the full INAC technical review and funding approval process 

showed that a strong, united project team (ie. Tribal Council, Band Administration, Band 

Council, contractor, consultant, INAC-CMO79) can greatly enhance the experience for project 

actors. Project unity is manifested through a common vision, timely report submissions to INAC 

and timely funding release by INAC. 

 

                                                           
78 The end-of-fiscal opportunity is described in Chapter 4. 

79 An INAC-CMO (CMO) is a Capital Management Officer. A CMO is INAC’s project representative 
and liaison between INAC and the First Nations Band. 
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It is of interest to note that stories that by-passed all or a portion of the INAC process described 

net gains in terms of constructed infrastructure advancement and professional satisfaction. In 

contrast, the story that was within the INAC process described gains in terms of a more fluid 

process and professional satisfaction. Each is a success story within its own context; however we 

gain an insight into the Capital Works approval process from the fact that success within the 

process is dominated by a ‘better than normal’ theme whereas success outside the process is 

dominated by an increase in infrastructure construction and acquisition. 

 

Data distribution 
Due to the small data set, data analysis was not completed for this category. 

 

Success factors 
Success stories provide an insight into factors that create positive project delivery experiences 

under the existing conditions. To better understand this process, contributing factors were 

compiled and analysed. 

 

Table 5.14: Success factor analysis 

Category Frequency 
(#par/16par) 

Dominant Factor Frequency 
(#par/16par) 

Professional traits and 
methods 

(4par)  Political will and leadership (3par) 

Work tangibles (3par)  Funds (3par) 

*For clarity, categories and factors have been limited to those mentioned by 2 or more participants. 

 

A rewording of the analysis indicates that positive project delivery experiences occur when: 

 Band Council/Tribal Council is willing and able to work outside of the INAC Capital Works 

approval process, 
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o where political will and leadership is a key factor; 

o where internal funds is a key factor. 

 

The positive impact on community infrastructure development that is had from by-passing (a 

portion of) the INAC process is as follows: 

 

(…) if you invest in hiring [consultants] to do this front-end work, it can be paid out big 

time with a Capital Project that wasn't planned in the immediate 1-5 years. (…) Whereas 

if you don't have the dollars to do that, you're just in the queue. (MP1) 

 

In summary, positive project experiences require First Nations to have the political will and 

internal funds to take risks and by-pass the INAC approval and funding process, particularly the 

front-end stages. Having engineering design drawings prepared in anticipation of streamlined 

funding opportunities yields more infrastructure, built sooner. 

 

It is worth noting that the stories of by-passing the INAC process are solely based on strong 

leadership and internal risk taking for community development – not process circumventing and 

queue-jumping through a ‘squeaky-wheel’ approach80. 

 

Figure 5-5 sketches the success factors as they relate to positive project delivery experiences. 

                                                           
80 A ‘squeaky-wheel’ approach refers to the use of political and public pressure, via the media or 
a public outcry, as a means of achieving an end. 



Figure 5-5: Success factors for positive project delivery experiences
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5.2 Findings summary and discussion 
Listening to success stories provides insight into the achievements of First Nations citizens and 

organizations. From a technical perspective, these stories clearly demonstrate the link between 

technical objectives, and non-technical success factors. Participants spoke of success in 

professional growth; improvements to water service delivery; employment opportunities; locally 

driven action; and positive project delivery experiences. The most accented individual success 

factors include: securing employment (5par), individual motivation (5par), access to funds 

(4par), acknowledgement/recognition of value (4par), general capacity (4par), and political will 

and leadership (4par). The most accented cumulative success factors include: general capacity 

(13 occurrences), access to funds (13 occurrences), political will and leadership (10 occurrences), 

and acquiring responsibility and onus (6 occurrences). 

 

Stories showed how organizational leadership81 provided the will and vision necessary to move 

beyond the status quo; how access to human and financial resources translated theory into 

action; and how individual capacity growth, as a key determinant of human resources, increased 

when supported by a robust organizational structure. A robust structure was found to consist of 

organizational capacity (ie. managerial, financial management, technical), job creation, job 

stability, a strong hierarchical working relationship and an engaged community. A visual 

summary representing the chapter’s findings is provided in Figure 5-6. A diagram showing all the 

identified relationships between successes, success factors and actors involved is shown in 

Figure 5-7. 

                                                           
81 Organizational leadership is not limited to Chief and Council. This includes leadership 
behaviour of any defined organization, such as Tribal Council Technical Department managers, 
Public Works managers, AWWAO, etc. 



Figure 5-6: Cumulative success story findings  
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Figure 5-7: Cumulative success story, success factor and actor relationships
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Contrary to the stereotype of stagnation and dependency, there is evidence that local action 

and leadership is redefining the infrastructure implementation and operation reality in certain 

First Nations communities. This is particularly encouraging given the finding that success stories 

transcended all geographic, hierarchical, demographic (community size) and road-access 

boundaries in Ontario. Equally encouraging is that many, though not all, success factors are First 

Nations driven and display an owner’s attitude, where factors are initiated internally at the Band 

or Tribal Council level. 

 

Success factor analysis provides a preliminary platform for identifying target areas for 

community and organizational action to improve drinking water infrastructure implementation 

and operation. Discussion on target areas with a broad First Nations practitioner community 

could develop strategies to improve not only infrastructure deficiencies, but also facilitate long-

term local capacity development. One participant spoke to this notion: 

 

(…) use local [staff]. Whether you like it or not - it may be frustrating as hell - but you 

know what? Any little bit of transfer [of roles and responsibilities] you do, and it's [gets] 

up there [SHOWING SMALL INCREMENT GAIN WITH HANDS], that's a success. (MP7) 

 

Success stories also show that small success steps can have a ‘domino’ effect through a 

community. As noted, operator certification changed community members’ perception of a 

‘two-tier’ water system, and the ability to operate and manage public works instilled community 

pride. ‘Doing it ourselves – and succeeding’ was a dominant subtext throughout the stories, and 

reflects pride in the reduction on external entity dependence. 
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This is an important ‘take home message’, but requires a caveat. The fact that some individuals 

or organizations have chosen, and succeeded, to engage in infrastructure related tasks, does not 

imply that all First Nations citizens and organizations can or want to follow in the same 

footsteps. For example, many of the factors follow a ‘9-5’ institutional mentality. For some 

communities, this appears highly compatible. For other communities, particularly in the Remote 

Communities, this may not reflect the existing social and cultural system. This is not a ‘gap’; 

rather, it reflects a need to consider the possibility of different institutional approaches to 

infrastructure implementation and operation in these communities, and to accommodate 

different priorities. 

 

Another example of this caveat involves stepping-back and reflecting on the big-picture 

implications of some of these success stories and factors. Though commendable in principle, is it 

fair and desirable for First Nations organizations to be drawn toward a certain modus operandi 

that is inherent to financial risk and bears similarities to a corporation, just to achieve success in 

the basic service of water service delivery? As an example, a success story related how a Band 

Council took out a bank loan82 – without assurance of repayment from the funding agency (ie. 

INAC) – as a necessary step to expedite infrastructure project execution and thus community 

water service delivery (MP7). Another participant spoke about this ‘elephant in the room’: 

 

MP3: (…) there’s been a few settlements *financial compensation agreements with the 

Province] in the past that have been able to supplement the funds that are received 

*from INAC+. So that’s really what’s making everything possible right now. 

                                                           
82 Loans in and of themselves are a challenge due to the inability for reserve land to act as 
collateral (2par). 
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JM: Right. So, that being the case, if they’re settlements… most likely they’re a one-time 

event? 

MP3: That’s exactly it. And instead of having the luxury to, let’s say, invest? Right? So 

that you grow that money? A lot of it’s getting absorbed to…for operations - throughout 

all the departments. I mean we’re 10 departments. 

JM: Like Housing, and Roads and…  

MP3: Exactly. I mean, everybody is tapping into…  

JM: And how does that translate in terms of long-term operations and maintenance for 

your programs, if it’s from *a+ ‘one-time’ *event+? 

MP3: Yeah, well, that suggests that at some point, the well runs dry, right? And so that’s 

why it’s so important for the Department *INAC+ to properly fund the existing 

operations out there [First Nations communities]. 

 

Another subtext that transcends many of the success stories is that success often equates to 

employment. Throughout infrastructure success stories, there was a persistent convergence on 

employment, and on the importance of employment in the First Nations day-to-day reality. 

Employment was accented in terms of capacity development methodology (3par), family health 

(2par), personal pride (3par), and community pride (2par), among others: 

 

(…) if we look at the overall picture, it's to (…) reduce or eliminate poverty in First 

Nations. And all of these [Capital Works projects] help (...). A project can create 

employment in the community...that adds to that resolution of that problem. (MP10) 
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In closing, it is important to learn from these stories and factors, but also ensure that these 

success stories are framed by the bounds created by the interview question itself. First, the very 

nature of the question does not bring into discussion ‘lessons-learned’ from failure stories – a 

key source of learning (Louie, 2010). Secondly, the question specifically targeted drinking water 

infrastructure success stories. The question structure therefore did not encourage a broader 

philosophical discussion as to whether or not First Nations citizens and organizations view 

infrastructure construction, community centralization, and its’ accompanying operational 

burdens as a success in and of itself. These are not benign limitations, but are beyond the scope 

of this thesis. That said, much can be gained from understanding the complexities of success, 

and when understood can be used to structure a beneficial working environment for First 

Nations drinking water staff.
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Chapter 6 A vision for drinking water infrastructure and First 
Nations in Ontario 

 

“…we have realized it is not enough to just treat water; we need to treat the whole system - the 

policy.” 

John Stager, Chief Drinking Water Inspector - Province of Ontario.  

Ontario Centre for Engineering and Public Policy Conference. May 8, 2009. 

 

There is no ‘silver bullet’ policy. Nor can research account for all the conditions and parameters 

present in the ‘real world’. What may be possible however is to define a vision, and develop a 

policy that is structured to guide action towards that vision. 

 

To this end, First Nations technical practitioners provided their vision for the future of drinking 

water infrastructure implementation and operation in First Nations communities. Interview 

questions were catered towards imagining an ideal vision for the future, rather than proposing 

improvements to the existing format. 

 

The beauty of the ideal vision created is that it is a reconciliatory vision between First Nations 

Peoples and the Federal Government of Canada. Though a desire for complete dissociation was 

anticipated, the vision indicates a desire for a renewed relationship - one that empowers First 

Nations communities to grow while restructuring the historic relationship with the Federal 

Government of Canada. Shaped within the context of infrastructure implementation and 
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operation, the vision contains themes that extend beyond infrastructure. Stepping back from 

the findings, it is hypothesized that infrastructure provides a concrete manifestation of the 

tensions that are found within the existing relationship between First Nations Peoples and the 

Government of Canada. Should this be the case, this vision provides a platform for dialogue for 

renewed intra-Canada83 relations with the intent of creating an enabling environment for action, 

and diffusing tension. 

 

This chapter first defines the participants’ most accented vision elements, and then unifies them 

into a single cohesive vision. In efforts to create a cohesive vision - a vision that defines a clear 

path and enables discussion - conflicting views84 are not presented. This omission creates an 

immediate limitation but provides a more effective platform for discussion. 

 

6.1 Vision elements 
The First Nations technical practitioners’ vision for drinking water infrastructure implementation 

and operation in First Nation communities stresses First Nations control and decision-authority 

(9par); restricts INAC’s role to that of funding agency (6par); capitalizes on existing First Nations 

capacities and nurtures future growth (7par); and assures water quality standards coupled with 

internal and external accountability in process and management (5par). 

 

                                                           
83 Intra-Canada refers to the relationship between the Federal Government of Canada and First 
Nations governments. 

84 The vision represents a union of the dominant perspectives. Conflicting views are not 
presented as these represent the less dominant perspectives. The chapter approach is to 
develop the most pronounced vision for debate in the broader practitioner community, and not 
to claim to be an absolute truth. 
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6.1.1 First Nations control and decision-making authority 
Participants clearly indicated that an ideal future is one in which First Nations Peoples have 

control and decision-making authority on infrastructure matters in their communities. Ultimate 

authority, and thus responsibility, clearly lies within the community with the Band Council. 

However, First Nations organizations at an arms-length from community politics are also 

required to fill key roles. 

 

Internal control and decision-making authority allows for community planning and development 

to emerge from within First Nations Peoples, not from outside. To this end, control is desired 

over:  

 WTP operations interventions (2par); 

 engineering services (study, design and construction contract administration) (3par); 

and 

 fund management (project development and operations) (7par); 

 

And, decision-making authority is desired over: 

 intra-project85 technical decisions (5par); and 

 inter-project86 priority and sequence decisions (3par). 

 

                                                           
85 Intra-project refers to the details within a single project (ie. water pipe material selection; 
construction start date; contract structure). 

86 Inter-project refers to the details between various projects (ie. water main extension versus 
road paving). 
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WTP operations interventions 
The responsibility for drinking water system operation was devolved to Band Councils in the 

1990’s with Band Council-appointed operators responsible for drinking water system operations 

(CO, 2001). On occasion however, operational safety concerns prompt Band Council to request 

INAC for funding to contract out operations to an external operations service provider (ie. 

SWOP) (INAC, 2008b). Participant comments reflect support for the benefits that SWOP provide 

First Nations communities, but with a desire to have these interventions executed by a First 

Nations owned and operated agency: 

 

So...I think the 'hub' approach87 has real potential. But it requires a change of thinking 

on both sides. First for the government to buy into it, and then for the First Nations 

leadership to say ‘ok, we'll hand that over to an external party’ - but one that is ours. It's 

us, right? It's First Nation run. It's for First Nations (…) it's not some external body (…). 

(MP10) 

 

Similarly, a participant explains how a hypothetical external agency would best take the form, or 

be incorporated into the mandate, of the existing CRTP: 

 

They're a First Nations organization [CRTP], comprised of First Nation trainers, working 

on First Nations communities and providing training. Now, they'd be heavily favoured if 

they worked to provide operations as well. (MP14) 

 

                                                           
87 The ‘hub’ approach centralizes human and financial resources to minimize gaps and increase 
effective service provision. The boundaries of centralization were not defined; however dialogue 
indicated that this would be at a regional scale. 
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The desire for control over interventions however does not negate the broader desire for 

operator certification to a provincial standard: 

 

I mean these operators have to be trained. They have to be trained to be self-sufficient, 

they have to be trained to operate their facilities at a comfort level, as well as (…) 

provincial standard. (MP6) 

 

Nonetheless, in instances where capacity or financial gaps do exist at the Band level, a First 

Nations external operations service provider agency may provide necessary operations 

assistance: 

 

(...) there's not enough funding. But by pulling all the funding together you might be 

able to have economy of numbers. To be able to run plants...to be able to hire an 

operator that could look after 2 or 3 plants. Rather than having 1 operator there, 1 

operator there, 1 operator there. (MP10) 

 

Four conditional requirements88 emerge from the interviews:  

1. certify and train First Nations operators to provincial standards;  

2. support the development of a First Nations external operations service provider agency; 

3. gain political support from both First Nations and INAC leadership for a change in WTP 

operations intervention authority; and 

                                                           
88 Conditional requirements are action items necessary to make the vision concepts tangible. 
Action item word selection and structure is derived from transcript data and themes; however, 
they are not explicit participant statements. 
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4. centralize technical capacity and financial resources into a First Nations controlled 

external operations service provider agency. 

 

Engineering services 
Engineering services refers to services typically provided by technical consultants. These include 

design briefs, design drawings and construction administration. The following quotation 

summarizes the ‘do it ourselves’ desire of First Nations: 

 

Well there would be a need for professional engineers, but if you had them within your 

own organization why not utilize them? So, engineering firms, designers...see ideally 

[you] want to be able to do all of that stuff within your own firm. I think First Nations 

people are capable of doing that. It's just a matter of amassing the talent. And like I say, 

it's coming. It's happening. There's progress, it's just a matter of connecting the right 

people together! And I'm sure there will come a time where that's going to be the case. 

It will happen eventually. You won't have to hire outside help for anything. It will all be 

done within the Tribal Council or the community (…). (MP14) 

 

One participant was cognisant of the desire to complete engineering services in-house, but 

expressed concern about the logistics of running an engineering design office: 

 

I'm not sure if we have enough construction, that it would be worthwhile to (…) a lot of 

counties, municipalities don't have a full design office, right? So I don't see us having 

necessarily enough to be doing all the design office work out of here. We might have a 

design office if you had a couple (…) of Tribal Councils get together or maybe through 
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something like Tech Service Corp [OFNTSC]. You might be able to run a small design 

office out of that...But then you're back to trying to deal with (…) ebbs and flows, and 

workload. 

(…) 

I don't think having a full design office in-house would be desirable. And people are 

specialist in different areas, it's not like you can move them from project to project, 

right? So, I don't see…I don’t see us doing it that way - no. (MP12) 

 

Two messages emerge from the interviews: an increase in First Nations involvement in 

engineering services is desired; and that private consulting firms may be best fit to provide 

engineering services. 

 

The following conditional requirement emerges: 

1. support the establishment of First Nations engineering consulting firms. 

 

Fund management 
The existing INAC funding process requires funding submissions, technical reviews and funding 

approvals. This process directly limits Band Council control over funds, and indirectly results in a 

significant lag in response time. The desire for greater funding control is envisioned through a 

direct funding mechanism between INAC and Band Council. Direct funding provides rapid access 

to funds thereby empowering Band Councils to respond to infrastructure needs as needed, and 

accelerating project implementation schedules: 
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(…) in an ideal world? It should go to a responsible First Nations corporation. Or even 

the First Nations bank maybe. (…) So maybe go there, and then - cause bankers 

are...they're bound to be honest, right? For certain extents anyway. So maybe go there 

and then to accounts. Could be accounts set up for each of the communities. For 

example, that require several signatures, more than one signature anyway to withdraw 

funds. And they have to be verified by personnel at the bank. And that way, it would be 

more accessible to the communities themselves. It would be almost a direct approach to 

getting the funds. (MP14) 

 

The above quotation suggests that a private financial institution may be an appropriate 

mechanism, whereas the following quotation suggests a ‘sinking fund’ mechanism; a mechanism 

that is closer to Band Council: 

 

MP10: Well (…) one of the biggest challenges is...the inability to be able to set aside 

resources to be able to replace that plant in 20 years. (…) if somehow that could be 

changed without having to go back, 20 years from now, go back...to this [funding 

approval+ process again. Cause you have to go through that again… 

JM: Back into it [funding approval process]. 

MP10: Back into the whole thing. Get in line, doing your studies…then you’re dependant 

on the government saying ‘ok, you'll get a project 5 years from now’. So if there was 

some mechanism in place that they*‘re+ could be a ‘sinking fund’ or a whatever you call 

it, to be able to enable First Nations to say ‘yeah, my plant needs upgrade. We're going 

to do it, we've got the money and let's move ahead’ without having to go ‘hat in hand’ 
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to the government to fund that. So...You know, that's...I think that...in terms of looking 

down the road, trying to find ways of breaking what...what's being done today. 

 

The theme, regardless of the form that the mechanism takes, is to bring infrastructure funds 

closer to Band Council level to facilitate more immediate action. 

 

The desire for direct funding is bound at the upper-limit by a desire for accountability, and at the 

lower-limit by a desire for supported devolution. Some participants discussed accountability 

mechanisms administered through an agency such as a Tribal Council or a financial institution, 

and supported through financial management capacity provided by a Tribal Council or a 

Professional Project Manager: 

 

(...) have the money go to the First Nation, and not have these PPAs, EPAs processes. 

Have [a] study and then rely on a First Nation (…) in conjunction with a good Tribal 

Council. (…) and if they don't have that, then they should hire a Professional Project 

Manager. And if you have that, then you work together and get it done! Like, take that 

one step of technical reviewers from INAC away, you know, just have the financial 

people, no different than a...than a municipal setting. (…) And you can move these 

projects a lot further along. And, have a good capacity building [program], so that you 

can have that capacity building for the Chief and Council for them to realize what's 

involved and everything else (…). (MP8) 

 

This participant further suggested that fund movement be through a robust Tribal Council for 

direct release to the Band Council. 
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Four conditional requirements emerge from the interviews:  

1. ensure fund management accountability by Band Council; 

2. reduce INAC’s role to that of funding agent; 

3. build Band Council and Band Administration capacity through experiential learning – a 

‘learning by doing’ approach; and 

4. accompany the increase in financial responsibility with a support system, thereby 

providing a supported devolution of responsibility.  

 

Intra-project technical decisions 
Intra-project technical decisions refer to technical dimensions within one project. Specifically 

this refers to the operations standards, design standards and technical review/approval process 

administered by INAC. The desire is to eliminate redundant technical leadership on projects that 

leads to micromanagement and debate over technical direction: 

 

INAC has to become a (…) funding agency; not a design standard, not a construction, 

and certainly not an operations expert or governor. So there has got to be a complete 

divorcement of that role between funding and standard setting. (MP9) 

 

Having only one technical lead in a project and having it under the authority of Band Council 

brings the projects details and direction closer to the community. This proximity allows for local 

decisions to influence infrastructure project timelines, costs and technology selection directly. 

This vision element also implies greater responsibility, engagement and capacity within Band 
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Administration. In reference to Band Administration taking on more of INAC’s responsibilities, a 

participant expressed: 

 

(…) if you look down the road, if (…) the First Nations (…) not only had their…had more 

resources, but had their resources internally, rather than all externally, that would 

probably be a lot better too. 

(…) 

All across the board, (…) more professional resources, (…) which would involve more 

money, more education, more training…stuff like that. (FP4) 

 

Two conditional requirements emerge from the interviews: 

1. reduce INAC’s role to that of funding agent; and 

2. build administrative, managerial, financial management and technical capacity within 

Band Administration. 

 

Inter-project priority and sequence decisions 
Inter-project priority and sequence decisions refer to big-picture community planning and 

development decisions that evaluate which project, and when, will be funded. By keeping the 

authority over decision-making process at community level, prioritized infrastructure projects 

reflect an individual community’s needs and community vision: 

 

(...) eventually it should probably be heading towards more local control (…). Basically, 

the prioritization of the projects, and stuff like that...right? If that was more local as 



 

195 

 

opposed to somebody in Toronto deciding what...you know, what Roads project is going 

to get funding. Right? (MP12) 

 

But (…) the other thing I think of is the priorities that are established by government. In 

20 years - even less - I would like to see the First Nation be able to say what their 

priorities are. To be able to put the resources to where they believe the priorities are. 

Just like any other municipality does in the province - they have that ability. First 

Nations don’t have that ability. (MP3) 

 

Two conditional requirements emerge from the interviews:  

1. reduce INAC’s role to that of funding agent; and 

2. Band Council should investigate the municipal model as an infrastructure decision-

making authority and control model. 

 

It is noted that participants did not say that First Nations are politically equivalent to 

municipalities; rather that the operational structure used by municipalities is a functional one. 

 

Figure 6-1 sketches the vision elements for First Nations control and decision-making authority. 

 



Figure 6-1: First Nations control and decision-making authority flowchart  
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6.1.2 INAC’s new role 
The vision resolutely maintains INAC within the infrastructure implementation and operations 

structure. Given the tension based relationship between First Nations and the Federal 

Government of Canada, this finding was, quite frankly, a surprise. However upon further 

analysis, it is evident that the tension is dissipated upon changing the structure of the 

relationship, not eliminating the relationship itself. 

 

The proposed relationship structure is based on three principles: 

 to limit INAC’s responsibilities to that of fund dissemination as a funding agency (5par); 

 to ensure INAC is knowledgeable in lobbying for funds (1par); and 

 to ensure INAC disseminates funds effectively (1par). 

 

INAC solely a funding agency 
Defining INAC’s role solely as that of funding agency implies the termination of existing technical 

and administrative roles that INAC currently undertakes. This includes technical reviews, 

defining technical standards and defining operational standards. The desired role of the funding 

agency is similar to that of a bank, in that the agency is at arms-length and has no desire - nor 

authority - to get involved in the infrastructure implementation process or operations itself: 

 

Essentially everybody would like to see INAC out of the business. The whole department 

shut down. You know they...they should be maybe essentially just a funding agency, 

that provides the funds for First Nations to do the project. They should not be there 

determining how the projects needs to be run. (MP10) 
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In terms of perception, the transition to an exclusive funding agency role may already be 

occurring: 

 

I don’t see them [INAC]…Right now I don’t see them as anything besides our funding 

source. (FP4) 

 

Separation of INAC from technical roles will also eliminate the conflict of interest that exists 

when the funding authority and the technical standards authority are within the same agency: 

 

Like I said, INAC has to cease being a funding and technical entity. (MP9) 

 

Participant vision statements indicate that much of the tasks and roles completed by INAC are 

necessary (ie. technical review, accountability assurance, planning exercises). However, the 

consensus is that INAC is not the agency most fitted, nor desired, to complete these roles. 

 

Two conditional requirements emerge from the interviews:  

1. INAC must model itself on an arms-length funding agency structure; and 

2. INAC must cease its’ technical role. 

 

The knowledgeable funding agency 
To acquire an appropriate budget for infrastructure implementation and operation, INAC must 

be knowledgeable about the infrastructure needs that exist in First Nations communities (ie. 

have a technical understanding); must have a robust financial estimate of that need; and must 

lobby the Treasury Board of Canada effectively for the required budget. 
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The following quotation indicates that a solid understanding of the infrastructure needs and 

funds required, translate directly into more action on the ground: 

 

So to me, (…) if they had that understanding of [infrastructure need]…and then were 

able to get those dollars down to the communities; now you would start to be able to 

deal with all of these issues that are of priority. (MP3) 

 

The same participant further explains that when INAC is not provided funds by the Treasury 

Board to match actual demand, INAC is inevitably ineffective: 

 

Again, with INAC, it’s…I don’t know if you can blame INAC for not being effective…when 

they don’t have the tools and the resources to get a job done, you know? (…) So I guess 

what I’m saying - it’s not necessarily the answer to take INAC out of the equation. I 

know a lot of First Nations will tell you ‘get rid of INAC and our problems will be solved.’ 

I’m not so convinced of that, you know? But definitely, the Department [INAC] has to 

have the resources [financial]. (MP3) 

 

Two conditional requirements emerge from the quotations above:  

1. INAC must specialize in understanding infrastructure requirements and associated costs; 

and 

2. Treasury Board must support INAC by approving INAC’s funding request. 
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The effective fund dissemination agency 
It is clear that a more direct funding mechanism is desired. However, there is less data 

convergence on the form for this mechanism. Interview data suggests a variety of forms 

including: Tribal Council management of funding transfers; supported Band Council 

management of funding transfers; the use of existing financial institutions (banks); the use of a 

‘sinking fund’; or the creation of a First Nations Water Trust. Some details of these mechanisms 

were discussed by participants: 

 

We [Tribal Council] can - I sign cheques right now on a smaller scale. We can do it on a 

larger scale and have that control. (MP8) 

 

(…) I think INAC should just put the money in a First Nations bank, have allocated 

accounts for each of the communities (…) the Chief and Council or the Tribal Council will 

assign it based on necessity and whatever is available (…). (MP14) 

 

(...) we would try to convince the government to take the Capital Funds for water and 

put them into a First Nation Water Trust that would be managed by First Nations. (…) it 

would be similar to what's been done on the housing side. (…) There's a $300million 

trust fund that's been set up to backstop housing projects. In other words, the money's 

just there. You can't access it, but you use it to...as...it's more like collateral. (…) But if 

something went wrong, everything went wrong all the way up, and the First Nation 

defaulted on that project all the way through; then that money, the $300million, would 

pay the bank for the risk they took. And it will also leverage...it would also leverage that 

money to...to put more projects on the ground. So, it would be...it would not just be 
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let's say $300million, it would be effectively maybe $900million, you might leverage 2-3 

times, and then put projects on the ground. But somehow, somebody would provide the 

capital, the funds for the Capital Project, and then somehow the First Nation would have 

to identify how they would pay that capital...that loan, essentially. (MP10) 

 

Three conditional requirements emerge from the interviews: 

1. INAC must develop a direct funding mechanism;  

2. Band Council and Band Administration must be open to working with private financial 

institutions; and 

3. Band Council revenue (internal funds) enables communities to work with infrastructure 

loans. 

 

Figure 6-2 sketches the vision elements for INAC’s role as a funding agency. 

 



Figure 6-2: INAC as a funding agency flowchart  
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6.1.2 Capacity building 
Participants stressed a desire to see broad-spectrum capacity building yielding greater self-

reliance and autonomy at both the individual and the organizational level. The relationship that 

exists between capacity and authority/control is accented throughout this vision element. 

 

Two capacity building approaches are envisioned:  

 capacity growth (5par), and 

 maximization of existing capacity (4par). 

 

Capacity growth 
Capacity growth is desired in terms of: 

 technical and managerial capacity (operators and Band Administration);  

 administrative capacity (Band Administration);  

 governance capacity (Band Council); and  

 financial capacity/internal revenue  (Band Council).  

 

In terms of technical capacity growth, there is a desire to certify all First Nations WTP operators 

to provincial levels corresponding to their plants: 

 

I mean these operators have to be trained, they have to be trained to be self-sufficient, 

they have to be trained to operate their facilities at a comfort level, as well as (…) 

provincial standard. (MP6) 
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Technical, managerial and administrative capacity growth at Band Administration level is also 

desired in order for Band Council to take on project management roles currently filled by INAC. 

 

Governance capacity growth recognises a need for Band Council to be well informed in terms of 

their water management and water delivery responsibilities so as to manage the desired 

devolution of decision-making authority and control. As one participant explained, devolution of 

financial control over infrastructure projects must go hand in hand with governance capacity 

building: 

 

(...) have the money go to the First Nation (…). And, have a good capacity building 

[program] so that you can have that capacity building for the Chief and Council for them 

to realize what's involved and everything else (…). (MP8) 

 

Lastly, financial capacity growth represents the desire for a transition from a position of financial 

dependence to one of financial independence. The long-term transition to financial 

independence through First Nations Band Council revenue generation is expressed in the 

following quotation: 

 

Then, eventually, I don't think [INAC] should be 100% committed or obligated to take 

care of First Nations communities for...forever. Just to let the tax payers off the hook. 

Because First Nations are becoming more financially independent (…) Once First Nation 

communities become financially independent, (…) *they+ shouldn't need anybody's help. 

And that should happen sooner than later. (MP14) 
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It is noted that the above comment was made purely within the context of effective 

infrastructure implementation and operation, and was not made in reference to Treaty rights. 

 

Five conditional requirements emerge from the interviews:  

1. support operator certification and training to match provincial standards; 

2. formalize administrative, managerial and technical capacity building initiatives for Band 

Administration; 

3. formalize governance capacity building initiatives to accompany infrastructure 

devolution for Band Council; 

4. provide a support system for devolution of financial responsibilities; and 

5. support programs and mechanisms that create First Nations Band revenue. 

 

Maximizing existing capacity 
In addition to growth, there is a desire for maximizing existing capacity. This is proposed in two 

ways: 

 the use of retired operators as a resource; and 

 the creation of a mechanism to minimize relationship disruptions resulting from staff 

turnover (bridging mechanism – Tribal Council technical staff; operators; Band 

Administration technical staff). 

 

The following quotation indicates the desire to formalize knowledge transfer within the First 

Nations WTP operators’ professional community: 
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(…) with our First Nation senior water plant operators, I don't ever want them to go 

away. Even if they retire, I want them to come back to the conference and talk to the 

young guys. And sit around and tell them ‘I did this, I did that’. (…) we want to keep that 

guy around just for the knowledge that he knows. For the young guys, it's great. (MP11) 

 

Relationships are critical to success in the First Nations context. To minimize the synergy 

‘downtime’ resulting from Tribal Council staff turnover - and presumably Band Administration 

staff or operator turnover - a ‘relationship bridging’ mechanism is desired. The focus of this 

mechanism is to strengthen existing relationships, and provide greater relationship continuity 

through staff transition events: 

 

A thing too is that, you know, the 'MC35s' [Band Administration staff member name], 

and the 'MC36s' [Band Administration staff member name] - we've [Tribal Council 

Technical staff] been around here for a while and most of those guys take a very long 

time to be comfortable with somebody. So if you've got a Tribal Council, or anyplace like 

that, which has a high turnover - which happens. If you have a huge turnover, they 

[Band staff] don't feel comfortable going to the Tribal Council and asking questions 

because there is going to be somebody new there, and they have to explain the story 

(…) 

so they don't use them and they try to do things themselves - and they can't! (MP8) 

 

The other participant in this interview formalized this sentiment: 
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People come and go. We don't have a lot of systems in place to carry on as people come 

and go either. [Be]cause when a person goes historically, you stop and start over! It 

would be nice to have systems in place that when people come and go, the system is 

there...you just step in. (MP7) 

 

Two conditional requirements emerge from the interviews:  

1. formalize a mechanism to ensure retired operators are accessible as a resource; and 

2. formalize a ‘relationship bridging’ mechanism between Band Administration, operators 

and Tribal Council. 

 

Figure 6-3 sketches the vision elements for capacity building. 

 



Figure 6-3: First Nations capacity building flowchart  
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6.1.3 Compliance and accountability 
To ground the vision in the day-to-day reality needs, participants expressed a desire for greater 

quality assurance. This includes: 

 a desire for WTPs to be operated in compliance with a regulated standard (4par), and  

 the establishment of accountability mechanisms (2par).  

 

Operation of WTPs in compliance with a regulated standard requires that WTPs be made 

physically compliant and operated according to a determined set of standards. Accountability 

mechanisms in turn, are envisioned at both the institutional level and at the community level. 

Institutional level refers to stakeholders in the envisioned infrastructure process and includes 

the implementation agency (Band Council), the funding agency (INAC) and a technical standards 

agency (not identified during interviews). Community level refers to Band Council’s duty 

towards community members. 

 

Technical compliance 
Consistent, universally-equal high quality water is desired for First Nations communities; this is a 

sharp contrast from the current void in on-reserve water quality regulation. The mechanism 

envisioned to attain this goal is compliance and enforcement through an arms-length operations 

agency. For this to benefit the communities in terms of at-tap water quality improvements, four 

elements are necessary: 

 select a compliance target; 

 bring all WTPs into compliance; 

 train and certify all operators to provincial standard; and 

 monitor and enforce WTP operations to ensure they meet operating standards. 
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It is noted that the interviews did not delve into compliance standards in depth. However, a 

preliminary overview indicates that, from the perspective of technical staff in the field, provincial 

standards are positively viewed for compliance regulations and operator certification: 

 

I mean these operators have to be trained, they have to be trained to be self-sufficient, 

they have to be trained to operate their facilities at a comfort level, as well as (…) 

provincial standard. Although the provincial standards aren't (…) implemented on First 

Nations [right now] - it shouldn't be a two-tier system. If there's one set of regulations 

or what not for the rest of the province, the First Nations should not be below that. 

They should be par if not, you know, greater. (MP6) 

 

Another participant noted the value of the institutional outputs of the province: 

 

Ontario actually has really good standards. So, it could be useful (…) if First Nations want 

to move on more towards a well-regulated environment, Ontario standards would be 

good ones to draw on. (FP13) 

 

Participants noted that operational standards enforcement is not viable until all WTPs are 

brought into physical compliance (ie. infrastructure needs addressed). Non-compliant physical 

infrastructure is due to sub-standard system design or sub-standard system components, which 

are typically beyond the means of operations and maintenance works. Premature enforcement 

would therefore penalize operators while not providing means to amend the infraction: 
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The reality is, there has to be a big influx of capital to get everything caught up. And 

once you've done that, then you've got a chance of maintaining a status quo, or 

maintaining operations in conformance with regulations. (MP1) 

 

The envisioned enforcement agency must also be authorized to regulate and enforce First 

Nations WTP operations: 

 

There has to be an agency to govern all these First Nation water plants - to make sure 

that they're being run appropriately. (MP6) 

 

The following quotation explains the need for the enforcement agency to have the authority to 

enforce non-compliance penalties. Of particular note, is the accommodation for Band Council’s 

paramount control and decision-making authority: 

 

MP9: (…) The operators need an association much like AWWAO, that's independent of 

both the Feds and their own Councils. Ok? Essentially again, some governing body that 

looks after certification and even enforcement, would have the power to tell Councils 

‘look you can fire anybody you want. But if you don't have a certified operator in there, 

something is going to happen to you as the owner’ - whatever penalty that is. So…yeah, 

an independent operators association [independent] of anything. 

(…) 

JM: So, no 'hire-fire'...that kind of thing. 
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MP9: Oh no, we're not telling them [Band Councils] they can't 'hire or fire' - that's not 

our call. But, at some point if they don't have a certified operator, the owner has to take 

a hit somehow. 

 

Five conditional requirements emerge from the interviews: 

1. investigate a lateral partnership structure for using provincial standards; 

2. formalize a provincial certification program for First Nations WTP operators; 

3. address physical infrastructure non-compliance issues; 

4. create a new, or authorize an existing, operations agency to enforce; and 

5. gain Federal Government and Band Council political support for enforcement agency 

authority. 

 

Accountability 
Participants indicated a desire to formalize multi-level accountability mechanisms. The first level 

is to provide a mechanism to resolve concerns between stakeholders at the institutional level, 

and the second level is to provide a mechanism to resolve community members’ concerns at the 

Band Council level. 

 

The desire to place INAC at arms-length from technical project execution calls to attention the 

question of accountability for funding amounts, fund usage and technical approval decisions. 

Though this theme was not richly developed, one participant indicated that an independent 

ombudsman may act as an accountability agent to address the concerns from any stakeholder 

institution. The stakeholder institutions include the implementation agency (Band Council), the 

funding agency (INAC) and a technical standards agency (not specified during interviews): 
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(…) there has to be almost like an ombudsmen section between the federal funding - 

and even a technical standards group - and the First Nation. You know, you are always 

going to get the situations (…) where somebody suggests an $8-10 million water plant 

go in for a 100 lot...house community! (…) Why would you do that? So there has to be a 

compromise; there should have been in that case... It’s almost like there even needs to 

be a mediation partner between all three, or an ombudsman. Somewhere where any 

party could have a right of (…) appeal on any situation. (MP9) 

 

Similarly, a community-level ombudsman is desired to provide a mechanism for community 

members to voice concerns over community development wishes, and for community members 

to gain assurances on appropriate and effective infrastructure fund usage by Band Council and 

Band Administration: 

 

There has to be an enforcement body that can enforce Chief and Council to do what the 

community's asked them to do. Do the will of the people. Like, how does it work on a 

non-First Nation community? We have elections, we vote politicians in, we vote them 

out, but then there's also the ombudsman, there's watchdogs. (…) There's a need for 

some type of watchdog. It doesn't exist right now. It's not there. There's nothing there. 

(MP14) 

 

The perceived benefit of this mechanism extends beyond buying appropriate pipes and pumps: 

 



 

214 

 

(…) if there were a watchdog in place, to negate, and investigate and rule on 

mismanagement of funds, and to resolve those issues and minimize them - if not 

eliminate them. Then the trickling [down] effect of all that would be - I think there 

would be a better organized... more goodwill within the community. 

(…) 

there would be more money that would flow into the community. More money that 

wouldn't be going into the pockets that they shouldn't be going into. It would flow into 

the community. So then operators, for example, would probably get higher wages then 

(…). (MP14) 

 

Three conditional requirements emerge from the interviews: 

1. create an institutional-level ombudsman agency; 

2. create a community-level ombudsman agency; and 

3. gain political support for the role of an independent ombudsman. 

 

Figure 6-4 sketches the vision elements for compliance and accountability. 

 



Figure 6-4: Compliance and accountability flowchart  
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6.2 Findings summary and discussion 
The vision elements sketch a paradigm dominated by a desire for: 

 devolution of control and decision-making authority to First Nations entities; 

 reduction in INAC’s technical role; 

 growth and utilization of existing First Nations capacities;  

 assurance of water quality standards; and 

 augmentation in accountability between institutional stakeholders, and between 

community members and community leadership and administration. 

 

A visual summary representing the chapter’s findings is provided in Figure 6-5. The completed 

vision flowchart, with all key actors and relationships, is provided in Figure 6-6. 

 



Figure 6-5: Cumulative vision elements and sub-theme findings 
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Figure 6-6: Cumulative vision flowchart  
 
218



 

219 

 

One hopes that existing policies, programs and processes have the aforementioned vision as a 

paradigm, with all actions targeting the long-term goals. However, if we examine current 

policies, programs and processes (see Chapter 4) we find that the current paradigm is in fact 

dominated by: 

 financial accountability to the Canadian public, the Auditor General, and the Treasury 

Board; 

 macro- and micro-control; and 

 frugality. 

 

The current paradigm does not lend itself to moving in the vision direction at all. If anything - as 

demonstrated by the recently proposed introduction of Environment Canada and Health Canada 

technical reviews (MP10), and project execution take-over by external Professional Project 

Managers (MP7) - current PPP are actually moving further away. 

 

The presented vision represents a future target. To reach this target, a gradual transition phase 

is necessary in order to provide time for change to all stakeholders (5par). To provide structure 

to the transition phase, an action item ‘road-map’ is presented in Table 6.1. This ‘road-map’ 

includes all conditional requirements noted in the body of this chapter. These are summarized in 

a consolidated form to eliminate redundancy. 

 

 



Table 6.1: Vision road-map action items

Categories

Operational 

Standards, 

Certification and 

Enforcement

Investigate a lateral 

partnership structure 

between the Province of 

Ontario and First Nations 

for using provincial drinking 

water standards

Formalize a provincial 

certification program 

for operators

Address physical 

infrastructure non-

compliance issues

Create new, or 

authorize an existing 

agency to act as 

operations 

enforcement agency

Gain political support 

for enforcement 

agency authority

INAC Reforms

Reduce role to that of 

funding agent

Model INAC on an arms-

length funding agency 

structure

Specialize in 

understanding 

infrastructure 

requirements and 

associated costs

Develop a direct 

funding mechanism

Accountability 

Mechanisms

Create an institutional-level 

ombudsman agency

Create a community-

level ombudsman 

agency

Gain political support for 

the role of an independent 

ombudsman

Capacity Building 

Initiatives

Formalize financial 

management, 

administrative and technical 

capacity building initiatives 

for Band Administration

Formalize governance 

capacity building 

initiatives for Band 

Council

Formalize a ‘relationship 

bridging’ mechanism 

between Band 

Administration/operators 

and Tribal Council

Certify and train First 

Nations operators to 

provincial standards

Support the 

establishment of First 

Nations engineering 

consulting firms

Support Systems

Provide a support system 

for devolution of financial 

responsibilities

Support the 

development of a First 

Nations external 

operations service 

provider agency

Centralize technical 

capacity and financial 

resources into the 

external operations 

service provider agency

Gain political support 

to change the WTP 

operations 

intervention authority

Formalize a 

mechanism to ensure 

retired operators are 

accessible as a 

resource

Support mechanisms 

that create First 

Nations Band revenue

Band Council 

Reforms

Investigate the municipal 

model for infrastructure 

decision-making authority 

and control

Be open to working 

with private financial 

institutions

Be aware that revenue 

(internal funds) enables 

communities to work with 

infrastructure loans

Treasury Board 

Responsibilities

Treasury Board must 

support INAC by approving 

INAC’s funding request

Action Items
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Chapter 7 Recommendations and next steps 

 

 “While diversity adds value, it can be hard to implement ‘one-size-fits-all’ protocols, programs 

and policies that all would accept.” 

Speaking on INAC employment strategies. 

Indian and Northern Affairs Canada - BC Region; Aboriginal Awareness Guide. (n.d.). 

 

The research findings add to the wealth of existing literature on First Nations ambitions and 

drinking water challenges. Studies have investigated potential First Nations-province 

relationships (Abele & Graham, 1989; Malloy, 2001; Ontario Ministry of the Attorney General 

[OMAG], 2002); organizational capacity challenges (CO, 2001; Graham & Fortier, 2006; Natcher 

& Davis, 2007; Smith et al., 2006; Swain et al., 2006); drinking water infrastructure gaps and 

challenges (OAGC, 2005; OMAG, 2002; Parsons, 2003); policy issues (CO, 2001; Howlett, 1994; 

Polaris Institute, 2008); control, authority and devolution demands (Bartlett, 1988; CO, 2001); 

and so on and so forth. 

 

What therefore is unique about this study? What is its value to the participant community? 

What benefit does the engineering perspective offer on the subject of First Nations drinking 

water infrastructure implementation and operations? And what does the engineering 

perspective gain this study? 
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To answer these questions, we must step away from the findings, refocus our lens, and return 

with a revamped engineering problem-solving mindset. The chapter is structured on this 

reflection-action process and is summarized through the following leading questions: 

 What was found? 

o a synthesis of the study’s results reformulates the pivotal elements; 

 

 What and who does it represent? 

o a validation exercise provides a level of confidence in the results; 

 

 So what now? 

o unifying themes transcend the three results chapters to build momentum 

towards a consolidated action plan; 

 

 How do we get there? 

o the action plan is discussed in detail to move ‘lessons-learned’ into tangible 

benefits for all PPP stakeholders; 

 

 What did engineering as a discipline gain from this? 

o the research approach itself is discussed as a new methodology for broadening 

engineering inquiry; and 

 

 What more should be looked at? 
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o next steps are suggested to further investigate First Nations drinking water 

infrastructure implementation and operation challenges, so as to strengthen 

action strategies and refine PPP renewal. 

 

7.1 Results synthesis 

7.1.1 Literature review key findings 
First Nations drinking water systems can be classified as ‘small drinking water systems’. Inherent 

to this classification is a smorgasbord of challenges that are universal to SDWS, both on- and off-

reserve. What is unique to First Nations however - and thus makes the challenges more acute 

both in perception and practice - is that almost all 206 First Nations communities89 in Ontario 

are serviced by SDWS; representing approximately 81,000 people. The net result reflects a 

societal and health reality that has created “a two-tier system of water supply, roughly split 

along the urban-rural divide” (Hrudey, 2008, p. 975). For non-First Nations Ontario, this two-tier 

system affects approximately 1,811,882 Ontarions90, representing 15% of the total Ontario 

population (Statistics Canada, 2008b). In contrast, for First Nations Ontario, this two-tier system 

affects nearly 100% of the on-reserve population. In other words, while non-First Nations 

Ontarions view the elevated risk posed by SDWS affecting some of their Ontarion neighbours, 

First Nations Ontarions view the elevated risk affecting their entire provincial on-reserve 

population.  

                                                           
89 An estimated seven communities are serviced by municipal agreements and are not subject to 
the focus of this study. However, due to the lack of clarity and completeness in demographic 
statistics available, there is no merit to exclude these communities from the reported numbers. 

90 ‘Rural’ Ontario varies in definition. Statistics Canada’s definition of ‘outside urban centres but 
with greater than 1,000 people’ was used. This is not equivalent to the SDWS definition; 
however as a means of urban-rural differentiation it appears numerically appropriate with only 
0.8% difference from a non-government source that has compiled Ontario’s population for 
centres with 10,000 people or more (City Population, 2009). 
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Statistically, First Nations community populations may appear small and inconsequential relative 

to mainstream demographics; however, to First Nations Peoples these communities are large 

social hubs and governance ‘capitals’. If on-reserve communities are to be considered the 

societal ‘heart’ of a People and thus the fulcrum point for self-government initiatives and 

decolonization processes, it is imperative that these communities do not continue to experience 

a two-tier water service delivery system. 

 

Unfortunately, First Nations drinking water service systems are not only challenged by SDWS 

challenges, but also by jurisdictional disconnects and PPP issues that are unique to First Nations. 

In the past decade there has been significant effort to research and bring to light operational 

challenges and policy gaps in First Nations communities (CO, 2001; Lebel, 2008; Levangie, 2009; 

Graham, 2001; OAGC, 2005; Polaris Institute, 2008; Smith et al., 2006; Swain et al., 2006). These 

reports have provided significant insight into the challenges and concerns regarding First 

Nations drinking water systems; however there has been minimal reporting on the PPP 

function91 itself. 

 

7.1.2 Key study findings 
This exploratory research study of First Nations practitioners’ perspectives found that the PPP 

function behaves in a predictable manner, where the function’s behaviour is governed by three 

principles: 

 financial accountability to the mainstream Canadian public, the Auditor General and the 

Treasury Board; 
                                                           
91 This refers to the PPP mathematical function defined in Chapter 4. 
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 macro- and micro-control; and 

 frugality. 

 

In contrast, the First Nations practitioners’ vision is governed by five distinct principles: 

 devolution of control and decision-making authority to First Nations entities; 

 reduction in INAC’s technical role; 

 growth and utilization of existing First Nations capacities;  

 assurance of water quality standards; and 

 augmentation in accountability between institutional stakeholders; and between 

community members and community leadership / administration. 

 

The dramatic contrast between governing principles indicates a large compatibility gap in 

objectives, and thus a probable source of tension, frustration and inefficient collaboration. 

 

Additional PPP findings demonstrated that the function’s inflexibility stifles high-capacity First 

Nations organizations, overwhelms low-capacity organizations and in general fails to account for 

the heterogeneity within First Nations. As such, rather than provide an equally beneficial 

operating platform, the net result is an equally unaccommodating ‘one-size-fits-all’ operating 

platform to no one group’s benefit. In regards to INAC itself, many study participants expressed 

sympathy for the ‘between a rock and a hard place’ situation that INAC finds itself in92. That 

said, there was general frustration and dissatisfaction with the PPP function itself. 

 

                                                           
92 This refers to an identified ‘community need’ at one end, and a lack of resources and 
restrictive institutional operating environment at the other. 
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The dissatisfaction with the PPP function is better understood by listening to success stories 

from the field. These stories indicate a trend where First Nations with internally focussed 

leadership are improving their drinking water infrastructure implementation and operation 

realities by working outside of the PPP structure (wherever feasible). Though laudable from an 

initiative perspective, this trend raises a ‘red flag’ to the fact that the PPP function is failing to 

such a degree that First Nations organizations are choosing to take on greater financial risk and 

exposure by working outside of INAC - the very institution that is mandated to provide their 

essential services. 

 

These same success stories also provide insight into field-based success factors and good 

practices that are already providing tangible improvements. Success factors were found to be 

First Nations initiated (mostly); to transcend geographic, hierarchical, demographic and road-

access boundaries; and in general reflected the importance of non-technical factors in 

infrastructure implementation and operation improvements. Together these demonstrate that 

improvements are achievable across Ontario and that limitations should therefore not be 

imposed due to any classification of community or organization (ie. small; Remote; Northern 

etc.). That said, what is achievable in some communities and organizations does not guarantee 

that it is achievable in all. The heterogeneous nature of First Nations communities, governments 

and citizens in Ontario provides a rich diversity in capacities, societies and construction 

constraints which precludes creating a guaranteed recipe for success. 

 

This conclusion however creates an apparent contradiction between participants’ vision and 

reality. On one hand there was a strong consensus in favour of greater control and authority, 

and a reduction in INAC’s technical role, but there was also mixed feelings on the desire and 
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ability to meet all of the requirements of devolution. Graham and Fortier (2006) speak to this 

apparent contradiction. They note that the desire for devolution in conjunction with the 

overwhelming challenge93 for every Aboriginal community to provide a certified operator from 

within the community, invariably places a community’s health, vis-à-vis drinking water, in 

jeopardy. Graham and Fortier conclude that there is a need for external service providers to fill 

the gaps where operators lack certification. Interview findings however, indicate that this 

proposal on its own is unlikely to be acceptable to First Nations. Why is this?  

 

Two conclusions respond to this issue of apparent contradiction between vision and reality. The 

first is that devolution is not synonymous to a desire to be responsible for the ‘doing’ of all 

associated tasks. In fact it is deconcentration that reflects a transfer of tasks outwards from a 

central agency. Devolution on the other hand reflects a transfer of authority and control  over 

the execution of tasks. An analogy is as follows. In devolution, a home-owner has control and 

authority over his/her kitchen plumbing; however he/she may not desire, or be capable, of 

completing all necessary maintenance associated with this. In deconcentration, a home-owner 

has the task of maintaining the kitchen plumbing, but may not have the control over the funds 

to pay for the work and supplies, nor the authority to determine how or when the work will be 

done. At present, it is believed that First Nations are engaged in deconcentration more than in 

devolution. 

 

The second conclusion is that multiple competing objectives synchronously expressed in a 

heterogeneous environment may overlap and obscure the long-term vision goal. This has two-

                                                           
93 Where the primary obstacle identified is the overwhelming education requirements needed 
for operator certification. 
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parts. The first is that each Band and organization is different (ie. heterogeneous). As such, one 

high-capacity Band may lobby INAC for more devolution while a low-capacity Band may publicly 

demand that INAC step-in and solve their technical challenges. The second part to this 

conclusion is that each First Nations Band or organization is caught in an internal ‘tug-of-war’ of 

competing objectives that send ‘mixed-messages’ to those outside of the community. The 

dominant competing objectives and how they impact water service delivery solution proposals 

are summarized in Table 7.1. 

 

Table 7.1: Competing objectives and the ‘tug-of-war’ impacts on potential solutions 

 Objectives Impacts on Solutions 

Securing employment 
opportunities 

The stark day-to-day reality of high on-reserve unemployment 
places an acute demand on all employment opportunities. This 
pulls the ‘rope’ away from any technical out-sourcing options. 

Termination of the two-tier 
service delivery legacy94 

The offence and frustration at being recipients of institutionalized 
two-tier services from INAC (and its predecessors) creates a 
demand for high-technology, centralized water service delivery 
infrastructure systems. This pulls the ‘rope’ away from technical 
options that differ in any way from those of non-Aboriginal peer 
communities. 

Assurance of consistent, 
safe potable water at 
provincial (or higher) 
standards 

The desire for safe, potable water requires certified, competent 
operators. This pulls the ‘rope’ away from high-technology, 
operator intensive water service delivery infrastructure system 
options, or alternatively, away from relying exclusively on 
community-sourced technical staff. 
 

Devolution of control and 
authority to First Nations 
organizations and Peoples 

The demand for decolonial justice creates a demand for First 
Nations organizations and staff to be the agencies that provide 
water treatment and delivery services, and execute infrastructure 
implementation projects. This again pulls the ‘rope’ away from 
externally imposed assistance options. 

                                                           
94 The two-tier reference reflects the reality of all SDWS (Hrudey, 2008), but more importantly it 
reflects a dominant interview theme that First Nations are treated ‘differently’ (ie. sub-par) than 
other Canadians. With respect to the water service delivery sector, the majority of participants 
(11par) voiced this concern with issues ranging from operator salaries being below industry 
standards to INAC displaying a greater ease, trust and fund allocation to non-Aboriginal entities 
(eg. municipal agreements; SWOP agencies; PPM). 
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To reiterate, the desire for on-reserve employment strains the acceptance of external 

assistance; a desire for local control and authority rejects imposed solutions; resentment 

towards a legacy of two-tier services precludes consideration of novel and innovative low-

technology decentralized systems; and all the while, frustration mounts as water quality doubts 

persist. 

 

Thus the difference between vision and reality is not a contradiction, but a stalemate. Thankfully 

a stalemate, as opposed to a contradiction, can be resolved. In this case, PPP strategies that 

directly address First Nations heterogeneity, and one or all of the noted objectives may 

experience broader acceptance by Ontario First Nations. 

 

7.2 Results validation 
The triangulation exercise evaluated the representativeness of the sample participant group’s 

responses relative to the larger First Nations practitioner community – its objective was not to 

confirm or disprove interview findings95. Media sources and literature were reviewed for 

additional case studies or interview data. A table with the collated triangulation data is provided 

in Appendix F. 

 

The triangulation exercise included 13 sources, representing some 131 thematic references and 

touched on all three key research areas (ie. existing PPP / success / vision). Of the 131 thematic 

                                                           
95 For example, triangulation attempts to show that ‘O&M under-funding’ is a fair 
representation of the broader First Nations technical practitioner community perspective. It 
does not attempt to prove the perspective’s accuracy through O&M cost calculations. 
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references, 89% corresponded to those found within the interview data. This exercise indicates 

a national-level convergence in First Nations experiences with the PPP, their success stories and 

a future vision; convergence provides an elevated level of confidence in the findings’ 

representativeness. 

 

7.3 Policy, program and process renewal momentum 
The general consensus among practitioners is that the existing PPP are challenged to provide a 

user-friendly drinking water infrastructure implementation and operation platform that meets 

First Nations’ needs ‘on-the-ground’. This corroborates the Chiefs of Ontario report (2001) 

which similarly concluded that “*t+he federal government’s policies need to be overhauled, 

more resources need to be dedicated (…), and First Nation people need to be permitted to 

meaningfully participate in the search for sustainable solutions in their communities” (p. 3). To 

address this gap between mandate and field needs however, is a daunting task. Participants 

themselves made it clear that there was no quick and easy fix. 

 

It is here that the benefit of qualitative research moves us out of a stalemate and bridges the 

gap. Qualitative research engages in synergy between independent participants by gaining 

knowledge from multiple experiences and perspectives, and providing cumulative insight 

greater than any individual contribution. The cumulative insight concludes the following: 

 no single policy, program, process or tool can adequately accommodate the large 

diversity among First Nations Peoples, communities and governments96; 

                                                           
96 This finding corroborates the conclusions from a First Nations risk assessment tools study 
(Levangie, 2009). 
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 causal maps are a useful tool for identifying root causes, and therefore areas for 

sustainable change; 

 success factors can break causal map pathways, resulting in ‘domino-effect’ change; 

 most success factors are First Nations driven and initiated at the individual, Band or 

Tribal Council level; 

 existing PPP and the administering institution (INAC), require restructuring to support 

the decolonization vision of First Nations, which in terms of drinking water 

infrastructure implementation and operation equates to local control and authority, 

capacity development and robust institutional support from INAC (or equivalent); and 

 PPP restructuring must accommodate INAC’s needs for accountability and 

transparency97. 

 

The task now is to apply an engineering problem-solving mindset to the insight gained from the 

study in order to develop an action plan. The conclusions above provide a framework to develop 

this plan. As with the entire thesis approach however; some non-technical guiding principles are 

first required to ground the action plan in the Indigenous context. 

 

7.3.1 Guiding principles 
To yield effective yet respectful action, the call for action must be tempered and tailored to the 

Canadian First Nations context. We must avoid what Ivan Illich (1968) calls in his speech to 

American development volunteers, an organized “benevolent invasion of Mexico” (para. 11) - or 

                                                           
97 Accountability is the only aspect of INAC’s PPP paradigm/function that participants tended to 
support. Though the current mechanisms for accountability were not supported, but the general 
concept was. Neither control nor frugality were supported, and thus are not maintained as PPP 
elements in the restructuring process. 
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in this case, an organized ‘benevolent invasion of First Nations’. The evidence of damage from 

pretentious benevolence98 and imposed solutions, along with the ‘bull-dozing’ of local control 

and authority, is prevalent in Indigenous literature in colonial, and post-colonial nations 

(Chataway, 1997; Erasmus & Ensign, 1991; IPHRC, 2004; NAHO, 2007; Smith L. T., 1999). The call 

for action therefore, must be humble, respectful and ultimately under the authority of those 

receiving the service. In the same speech, Illich (1968) states “*i+f you insist on working with the 

poor99, if this is your vocation, then at least work among the poor who can tell you to go to hell” 

(para. 38). This sentiment, though hopefully in different words, is imperative as a guiding 

principle in any work with First Nations Peoples in Canada. The ‘take-home’ message is to make 

maximum efforts to ensure that any engagement with First Nations is not yet another form of 

colonial and cultural imposition; benevolent, yet nonetheless akin to that which has defined and 

marred Canada’s past and present. The affirmation accents that this is a pan-Canadian 

challenge, not solely an Aboriginal challenge. 

 

In addition to heeding this warning, Smith (1999) and other Indigenous authors (CO, 2001) 

iterate the need for action to come from ‘within’ and to allow the internal players to be in 

control. This however creates a dilemma for policy makers and stakeholders outside the 

immediate community. There is a clear demand for capacity development and support, yet a 

caution for external stakeholders to become too involved or be too dominant. How can a plan 

be proposed that does not further entrench dependency-styled relationships? This dilemma is 

not benign. When speaking to an academic engaged in participatory research in Northern 
                                                           
98 An invasion of benevolence fits well with the paternalistic paradigm that is commonly spoken 
of in the Canadian Aboriginal context. 

99 Illich’s emphasis is on the marginalized, not necessarily those in society that are financially 
limited. 
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Ontario Aboriginal communities, the comment was made to the researcher that some 

communities are beginning to view Tribal Councils as ‘distant’ or ‘external’ entities. This was 

attributed to many Tribal Council offices being geographically far from their member 

communities; Tribal staff infrequently visiting communities; a tendency to hire non-Aboriginal 

staff as a means to increase organizational capacity; and work tasks being completed from afar. 

This is telling as Tribal Councils are First Nations organizations, yet process and behaviour have 

affected perceptions and attitudes. This highlights the possibility that no entity can be safely 

categorized as ‘internal’; rather, an emphasis must be placed on process and principles of 

behaviour to enhance community support and positive interaction. 

 

And finally, the action plan must wrestle with the tension and intangible nature that defines 

capacity development itself. Kaplan (2002) speaks to this issue in great detail and accents the 

need to engage individuals or organizations without predetermined outcomes or prescribing a 

standardized approach. Though this guidance rings true with the PPP findings, it provides no 

direction to act and yield tangible results. This presents the danger of remaining within the safe 

confines of ‘further studies are necessary’. The juxtaposition of frustration expressed by First 

Nations leaders, citizens, and technical practitioners makes clear that inaction is not an option. 

 

The non-technical challenges for external agents can be summarized as: 

 provide support but not be paternalistic; 

 give space for action to emerge from within while responding to demands for support; 

and 

 embrace the intangible nature of capacity development while providing enough 

structure to yield tangible results. 
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A response to these challenges is provided by the following guiding principles that bound and 

structure the action plan. The guiding principles are: 

 an elimination of externally imposed solutions; 

 an emphasis on devolution of control and authority to First Nations citizens, 

governments and organizations; 

 an emphasis on First Nations citizen participation and empowerment; 

 a requirement for participant control over voice and project outcomes; 

 a rejection of prescribed outcomes; and 

 a concrete plan, with flexible execution. 

 

7.3.2 Three-stage action plan 
The framework (see Section 7.3) previously discussed, together with the limits and structure (ie. 

guiding principles), provide the design criteria upon which to apply a ‘revamped’ engineering 

problem-solving mindset – a contextually grounded problem-solving mindset. The result is a 

three-stage action plan: 

 Short-term: Community-, Band- or Tribal Council-level action. 

o Execution means: Causal maps (four) for problem definition visually relate 

the complexity and root causes of drinking water infrastructure 

implementation and operation challenges. The visual aids, in conjunction 

with a success factors database, form a local-action tool and provide a 

platform for discussion, debate and action. 
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 Medium-term: First Nations capacity development and INAC role modification to 

that of supportive agency. 

o Execution means: A flexible-policy tool provides reproducibility to INAC 

while catering to the specific needs of First Nations technical practitioners 

and their work environments. Greater project flexibility allows for an 

increase in the number and scope of ‘learning-by-doing’ opportunities. 

 

 Long-term: Transition to the First Nations decolonization vision. 

o Execution means: A vision flowchart visually relates the ideal technical 

working environment for technical practitioners. The visual aid, in 

conjunction with a vision action item check-list, forms a dynamic visioning 

tool to provide a platform for discussion, debate and guidelines for PPP 

direction. 

 

The three-stage plan is designed to create space and provide tools to maximize on-going success 

in the field; to target the vision as the ultimate goal; and to offer a transition phase structured 

on participants’ emphasis on time, support, capacity development and flexibility. The unifying 

design objective is to provide tangible drinking water service improvements to First Nations 

communities immediately, and to change the institutional working environment to yield a more 

agreeable future. To reiterate, this plan is the fusion of the study’s results synthesis, together 
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with an engineering problem-solving mindset; it is not an explicit participant construction100. 

Figure 7-1 outlines the three-stage action plan. 

 

                                                           
100 This is noted to differentiate between the objective representation of practitioners’ 
perspectives (compiled in the results chapters - Chapters 4, 5 and 6), and the subjective author-
constructed action plan (located in the current chapter – Chapter 7). 



Figure 7-1: Three-stage action plan outline  
237
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7.4 Action momentum 

7.4.1 Short-term stage: Community-, Band- or Tribal Council-level action 
That high-level policy change is needed is beyond a doubt (CO, 2001; Swain et al., 2006). 

However, until the slow-moving machine that is the federal government is able to respond and 

reform institutional structures, and develop more effective programs; First Nations 

communities, governments and Tribal Councils may fall victim to a ‘so now what?’ paralysis. 

With a great desire to break the bonds of dependency (Renee Taylor cited in Dyck, 1993; Helin, 

2006), First Nations may benefit from immediate local action initiatives that improve drinking 

water conditions, stimulate an ownership attitude, engage the community population in 

community discussion, and provide action options to the technical practitioners responsible for 

water service delivery. It is local action that is the target of the short-term stage. 

 

The short-term objective is to facilitate First Nations communities, governments and Tribal 

Councils to identify local-action improvement options and, if internally desired, to act on these 

options. The means to achieve this goal however rests with the First Nations technical 

practitioner community. It is with this community that the action plan entry point is proposed. 

The intent of this approach is to initiate a ‘domino-effect’ through the First Nations sphere by 

initiating action-oriented dialogue within the practitioner community. 

 

The crux of practical execution is the local-action tool. The local-action tool is a synthesis of the 

four causal maps and the success factors database, developed in Chapter 4 and Chapter 5 

respectively. The tool structure is as follows:  
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 four causal maps (see Chapter 4) provide insight into the complex cause-effect relations 

in drinking water infrastructure implementation and operation; 

 each causal map identifies root causes to an issue; 

 root causes provide Band Councils and technical practitioners with entry-points101 

options for local action; and 

 success factors, pulled from the success stories and success factors database (see 

Appendix E), provide tangible, First Nations-experienced suggestions and examples for 

addressing root causes. 

 

It is not proposed that the causal maps are absolute truths or represent the experiences of 

every practitioner, Tribal Council, Band Council or community. However, it is proposed that the 

causal maps provide a template for initiating the action process, and for mitigating against the 

overwhelming complexity of identifying root causes. Additional benefits include: a reduced 

practitioner and/or Band Council time commitment; the elimination of ‘reinventing the wheel’; 

and an increase in accessibility to a non-technical audience for communicating the needs of the 

technical realm (eg. communicating between Band Council and operators). 

 

This does not imply a ‘one-size-fits-all’ approach however. Rather, it maximizes research findings 

to help converge discussions, debates and actions on to tangible action plans, and not diverge 

onto lofty theories and concepts. The ‘one-size-fits-all’ approach is negated by the flexible and 

user-defined nature of causal maps. Causal maps can be altered by incorporating site-specific 

                                                           
101 Acting on root causes, rather than symptoms or causal map mid-points, is believed to yield a 
more sustainable improvement. However, no literature was investigated on this premise as part 
of this study. 
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conditions and information to produce a unique variation of the original research-based causal 

map template. 

 

The flexible nature of the causal map is critical, as no single tool or approach can adequately 

accommodate the large diversity among First Nations Peoples, communities, governments and 

organizations. The causal map approach provides a robust starting-point while allowing field-

level adaptation to address data gaps and local variations. An example of the local-action tool’s 

use is provided in Appendix E. 

 

7.4.2 Medium-term stage: First Nations capacity development and INAC role 
modification to that of supportive agency 
The First Nations practitioners’ desired working environment vision is clear. Some study 

participants however expressed hesitation of ‘too much, too fast’; a concern echoed in the 

literature (Natcher & Davis, 2007; Tanner, 2001). Turner (1997) speaks to the Australian 

Aboriginal context and notes that the desire for devolution is clear, yet enacting upon it is 

complex and a significant challenge to all parties involved. The dilemma therefore is to achieve 

the drinking water service delivery vision, without some First Nations being ‘hung out to dry’ as 

political sacrifices for a greater good. It is this transition process that is the target of the 

medium-term stage. 

 

The medium-term objective is to provide the space and support to First Nations communities, 

governments and Tribal Councils for the eventual complete devolution102 of drinking water 

                                                           
102 Currently it is arguable that only partial devolution has occurred (ie. lack of support 
resources), or that no devolution has occurred (ie. deconcentration) (Nadasdy, 2003; Natcher & 
Davis, 2007). 
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service authority and the exodus of INAC from the technical sphere103. The means to achieve 

this goal is to enable catalysts for change, and tailor INAC to a transitionary role. Proposed 

catalysts for change include the institutionalization of capacity development initiatives; the 

conversion of INAC’s technical and administrative departments to a capacity development 

support department; and the adoption of a flexible policy platform. The intent of this approach 

is to facilitate vision convergence between First Nations at one end, and the Federal 

Government of Canada at the other. 

 

The crux of practical execution is three-fold: the institutionalizing of capacity development 

initiatives; INAC as a capacity development institution; and the flexible-policy tool. 

 

Institutionalizing capacity development initiatives requires centralization, standardization and 

assurance of access for technical, administrative, managerial, and financial management training 

and mentorship programs. With regards to operator training, until 1994 (and sporadically 

thereafter) operators received little to no training prior to being left responsible for the 

operation and maintenance of multi-million dollar WTPs (National Collaborating Centres for 

Public Health - Small Drinking Water Systems Project [NCCPH-SDWSP], 2010). In contrast, First 

Nations counterparts in the United States of America received a one-month training course 

(Nelson Kahama cited in CBC, 2006f), and have access to a centralized, standardized training 

                                                           
103 A study of economic development success among Indigenous Tribes in the United States of 
America found that the assertion of sovereignty via the expulsion of Bureau of Indian Affairs 
from tribal affairs involvement was one of three critical elements in success stories. The other 
two being: effective/capable institutions of self-government, and government structures that 
match the cultural norms (Kalt, 1993). 
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program specifically tailored to First Nations needs and challenges (United States Environmental 

Protection Agency, 2010).  

 

In Ontario change is happening, with the Province of Ontario participating in INAC’s SWOP 

program through its operational arm (OCWA) (OMAG, 2002); offering its training facilities (at 

cost recovery) (OMAG, 2002); and allowing First Nations to become provincially certified. 

Certification in particular was looked upon very highly by most - if not all - practitioners 

interviewed. Though a laudable action from the Province, these measures are subject to 

provincial political whims and are under no jurisdictional obligation to continue offering these 

services to First Nations in the future. Furthermore, in the ‘big-picture’ the lack of 

institutionalizing the approach continues to display characteristics of the ‘band-aid’ approach 

that has characterized INAC’s response to most technical issues and crises among Ontario First 

Nations. 

 

Another current change is INAC’s provision of additional funding to the CRTP (NCCPH-SDWSP, 

2010). Again a laudable action, however the CRTP currently does not reach all First Nations in 

Ontario, and it is unlikely that additional funding will allow the program to reach all unserviced 

First Nations104. As a ‘band-aid’ measure, this results in a ‘hit-and-miss’ approach to capacity 

development; some First Nations advance, others are left behind. An additional concern with 

burdening the CRTP with all operator training requirements is that this program begins after a 

plant has been commissioned. Robust, standardized training must be provided to operators 

                                                           
104 NCCPH reported that the new funds aim to provide CRTP services to 108 First Nations 
communities in 2010-2011; an increase from 88 communities in 2009-2010 (NCCPH-SDWSP, 
2010). The total number of Ontario communities with on-reserve drinking water systems is 
between 111 and 134.  
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before starting employment. Training prior to starting employment would ensure that both the 

community and the infrastructure itself are receiving service from a well-trained, confident 

operator as of the first day of WTP commissioning. Thereafter, institutionalizing CRTP services to 

all Ontario First Nations could provide the on-going mentorship that provides trouble-shooting 

and increases depth of knowledge on top of a robust baseline.  

 

The second component is INAC – the capacity development institution. This evolution in role 

reflects a transition from a ‘policing’ technical role (ie. police-ing, not policy-ing), to that of a ‘big 

brother’ technical role with a defined phase-out period. Participants demonstrated frustration 

with the conflicts, delays and omniscient authority of the ‘policing’ role. The technical role also 

provided minimal technical benefit to community water service delivery, all the while 

participants expressed frustration and confusion with an overwhelming bureaucracy, project 

process uncertainties and internal (to First Nations) capacity gaps.  

 

Stepping back, it is clear that significant funds and efforts are spent in confrontation, not 

synergy. To take the CRTP of Ontario as an example of synergy, the benefit of institutionalized 

capacity development is evident. With a 2009-2010 annual Ontario Region CRTP budget of 

$1.2million (ie. approximately $14,000 per community serviced) (NCCPH-SDWSP, 2010), this 

program has trained over 180 operators in Ontario, and assisted in the certification of over 65 

operators, out of an approximate total of 294 (2005 data105) (INAC, 2007). Given INAC’s 

                                                           
105 Unfortunately budgetary data and number of operators trained data for the same 
year/period was not found. 
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approximate national internal human resources budget of $663million106 for 2010-2011 (INAC, 

2010b), the potential for ‘ground-level’ capacity development is impressive, not to say exciting. 

A crude calculation alludes to the possibility of training and mentoring anywhere between 

36,000 - 99,500107 First Nations citizens nationally using a one-on-one/one-on-two CRTP 

methodology. Using a population ratio to convert national numbers to provincial numbers, this 

equates to approximately 8,300 – 22,900 First Nations citizens in Ontario receiving training and 

mentoring (ie. calculated on the basis that Ontario is home to 23% of Canada’s First Nations 

citizens).  

 

A note of restraint is that these calculations are based on INAC’s gross human resources budget, 

and thus reflect capacity development initiatives for all sectors - not solely water infrastructure. 

Though this reduces the perceived immediate gains to the drinking water sector, much of 

capacity development work in other sectors would be mutually beneficial (eg. housing 

‘managerial and accounting skills’ would also benefit water system infrastructure construction 

management). 

 

Transition of INAC to capacity development institution requires institutional restructuring, 

institutional-level capacity development, a change in mandate and a defined phase-out period. 

At a minimum, institutional restructuring would require the separation of the funding 

                                                           
106 Approximated by the sum of Program Delivery Category, and Administrative Overhead 
Category obtained from INAC’s financial breakdown. 

107 This quantification is for conceptual purposes only. Any action plan would require a greater 
understanding of INAC’s human resource allocations, as well as training and mentoring 
execution options, formats and costs. It is noted that the human resource budgets for other 
Aboriginal-client ministries were not included (ie. Health Canada; Public Works and Government 
Services Canada). 
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departments from the technical departments, in conjunction with an increase in INAC-Band staff 

relationship building at the regional/division level. Institutional-level capacity development 

would require training of INAC staff in adult education methodologies, participatory 

development and facilitation methodologies, and Aboriginal cultures, worldviews and political 

agendas. A change in mandate would require INAC’s operating budgets, human resources and 

programs to target Band Administration staff capacity development and self-sufficiency through 

direct INAC-Band staff engagement and knowledge sharing. And lastly, this transition process 

should be limited by a phase-out period to ensure that institutional restructuring meets the end-

goal of complete devolution and consequent INAC transition to that of funding agency 

(exclusively). 

 

An additional benefit of this capacity development institution approach, is that it provides 

assistance where and when requested. By definition, this provides variable levels of support to 

accommodate the large diversity in need among Ontario First Nations; enabling agency at one 

extreme (ie. hands-off support), and ‘learning-by-doing’ at the other extreme (ie. hands-on 

support). No impositions, just support on demand and time to grow. Role definition and 

execution details require contemplation and multi-stakeholder discussions (with an emphasis on 

end-users voicing their needs); however it is adopting the premise that is critical at this point. 

 

The last component of the medium-term stage is the flexible-policy tool. This tool is a synthesis 

of themes that were found to have significant influence in drinking water service infrastructure 

implementation and operation; limiting factors if you will. It is impossible to account for all 

influential factors, as it would render the tool impractical (Levangie, 2009). Thus, the tool is 



 

246 

 

modelled on the nomagraph format which uses indicator/’umbrella’ parameters to reduce the 

number of user-defined parameters into a manageable amount. The tool structure is as follows: 

 nomagraph-style scales provide two pivotal ‘Band agency’ success factor categories; 

 concrete First Nations Band-specific data provide a graphical representation of agency 

parameters on each scale; 

 policy type, determined by connecting the two categories, provides First Nations Band-

specific levels of Capital Works implementation support; and 

 policy adjunct clauses, selected as a function of key constructability parameters, provide 

concrete funding dissemination adjustments to accommodate geographic and road-

access impacts. 

 

Two elements of the flexible-policy tool that require further explanation are the policy types and 

the policy adjunct clauses themselves. Three policy type categories were determined to best-

accommodate the spectrum of PPP requirements. These categories are summarized in Table 

7.2. 
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Table 7.2: Policy type categories 

Policy Type Characteristics 

Apprenticeship  ‘Hands-on’ format 

 Features: 
o project-specific funding grants for project development and 

execution provided directly to First Nations Band Council at 
project milestones with concurrent Tribal Council co-signing; 

o general 5-year community development grants for long-term 
planning and infrastructure development provided directly to 
First Nations Band Council in annual increments with 
concurrent Tribal Council co-signing; 

o Band Council accountability mechanism internal to the Band 
membership established; and 

o INAC capacity development support services engaged full-
time. 

Mentorship  ‘Hand-holding’ format 

 Features: 
o project-specific funding grants for project development and 

execution provided directly to First Nations Band Council with 
milestone Tribal Council co-signing; 

o general 5-year community development grants for long-term 
planning and infrastructure development provided in lump 
sum format directly to First Nations Band Council with annual 
Tribal Council co-signing;  

o Band Council accountability mechanism internal to the Band 
membership established; and 

o INAC capacity development support services engaged on 
regular intervals and by Band request. 

Ownership  ‘Hands-off’ format 

 Features: 
o project-specific funding grants for project development and 

execution provided directly to First Nations Band Council; 
o general 5-year community development grants for long-term 

planning and infrastructure development provided directly to 
First Nations Band Council; 

o Band Council accountability mechanism internal to the Band 
membership established; and 

o INAC capacity development support services engaged by Band 
request only. 
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Three policy adjunct clauses were determined to accommodate the spectrum of constructability 

issues. These clauses are presented in Table 7.3 and are intended to be used in sequence with 

the policy types noted above. 

 

Table 7.3: Policy adjunct clauses 

Clause* Characteristics 

Restricted  8-month carry-over format 

 Features: 
o one-time funds ear-marked for end-of-fiscal liquidation (eg. end-of-

fiscal opportunity; CEAP) allowed to carry-over 8-months after end-
of-fiscal via a multiple agency sign-off holding account; and 

o fund dissemination procedures to follow ‘policy type’ category 
selection. 

Limited  6-month carry-over format 

 Features: 
o one-time funds ear-marked for end-of-fiscal liquidation (eg. end-of-

fiscal opportunity; CEAP) allowed to carry-over 6-months after end-
of-fiscal via a multiple agency sign-off holding account; and 

o fund dissemination procedures to follow ‘policy type’ category 
selection. 

Unlimited  Fiscal-year format 

 Features: 
o one-time funds ear-marked for end-of-fiscal liquidation (eg. end-of-

fiscal opportunity; CEAP) follow existing end-of-fiscal deadlines (ie. 
no fund carry-over); and 

o fund dissemination procedures to follow ‘policy type’ category 
selection. 

 
* Clause naming is from the perspective of constructability relative to the fiscal calendar. 

The flexible-policy tool is shown in Figure 7-2. An example of its use is provided in Appendix E. 
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At a practical level, the proposed tool requires field calibration. At a conceptual level however, 

this tool provides reproducibility to INAC and INAC staff; provides execution accountability to 

INAC through standardized policies; accommodates three categories of First Nations ‘clients’ 

with more appropriate PPP; and accounts for community-specific infrastructure constructability 

constraints. To coin a phrase, the flexible-policy tool provides ‘standardized flexibility’. 

 

The primary goal of the flexible-policy tool is to accommodate different PPP needs of First 

Nations ‘clients’. The new approach to the Major Capital Works process however may result in 

another tangible, far-reaching benefit, that of increased First Nations citizens’ employment 

through Capital Works projects. An increase in employment is anticipated due to a reduced 

project execution timeline (ie. from 8 years to an estimated 4 years108), greater community-level 

construction employment opportunities for the (First Nations Territory-wide) private sector and 

greater internal staffing requirements to meet devolution needs. The net gain may be a 

simultaneous increase in physical community development, an increase in employment on-

reserve (and consequently, family income) and a dramatic increase in on-reserve ‘learning-by-

doing’ capacity development opportunities. 

 

Though not elaborated at this point, it is highly recommended that a formalized, legal 

agreement be investigated to facilitate support services and knowledge sharing between 

institutions of the Province of Ontario and those of Ontario’s First Nations Peoples. Such an 

agreement would release the legal ‘straightjacket’ that limits collaborative opportunities and 

would assist in the medium-stage transition process. 

                                                           
108 The 4 year estimate is based on participants’ perspectives (see Chapter 4).  
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7.4.3 Long-term stage: Transition to the First Nations decolonization vision  
The long-term stage targets the First Nations practitioners’ vision. As this corresponds directly 

with the findings of Chapter 6, reiteration will be omitted here. 

 

The crux of practical execution is the vision tool. The vision tool is a synthesis of the vision 

flowchart, and the vision road map action items check-list. The tool structure is as follows: 

 an incrementally constructed vision flowchart (four components – see Chapter 6) 

provides step-by-step insight into the stakeholders involved, their corresponding 

actions, and the organizational relationships and structures envisioned; and 

 action items, pulled from the road map action items check-list (see Chapter 6), provide 

tangible institutional and PPP recommendations to bring the vision to fruition. 

 

This vision is not purported to be complete, infallible or representative of all Ontario’s First 

Nations. What it does claim however, is to provide a visual starting-point for discussion, and a 

list of corresponding action items to provide grounding to these discussions; to better converge 

dialogue onto concrete implementation steps, and not diverge onto unattainable rhetoric - 

rhetoric that merely prolongs political, and consequently technical, stagnation at both ends 

(First Nations and INAC). An example of the vision tool’s use is provided in Appendix E. 

 

7.5 A new methodology for engineering research 
The research study approach has merit in and of itself, as one step in a paradigm shift towards 

bridging social science (ie. qualitative research), political science (ie. policy studies) and 

Aboriginal studies (ie. decolonizing methods) together with engineering inquiry. As a discipline, 
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engineering may gain from this venture as a means to more openly engage with other 

disciplines, while preserving grounding through the support of a tested exploratory engineering 

research structure. Further to this, the engineering discipline may gain confidence in the 

awareness that it can accommodate decolonizing methodologies within the fold of an 

engineering inquiry study and thereby should pursue an Indigenous approach to participant-

enriching research when engaging Indigenous Peoples and communities. 

 

7.6 Key areas for further study 
The holistic approach to this study was explicitly selected to provide a broad yet unified 

understanding of First Nations drinking water infrastructure implementation and operation. The 

study provided depth in understanding to the existing situation, how success is achieved, and 

what the ideal technical working environment may look like. 

 

The benefit of this approach is that it allows the reader to step away from the material, and get 

a sense of the bigger-picture that ultimately controls and influences the known outcomes (ie. 

boil-water advisories; low certification levels, etc.). A short-coming however, is that when 

scrutinized at the micro-level, it is possible that certain conclusions, trends or associations are 

limited in their universality. Recognizing this is important for two reasons. 

 

First, it blows the dust off the original objective and reminds the reader that the study aim is to 

provide the ‘truth’ (or confidence at the very least) in characterizing a particular perspective on 

First Nations drinking water infrastructure PPP. As such, the aim is not to make statements of 

absolute truth (INAC’s perspective for example, was not characterized).  
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Second, it accents the need for further research that may refine and/or validate the reported 

findings and constructed tools. These may include: the accommodations of other perspectives 

(eg. INAC); a quantitative survey to rank findings and further isolate causal variables; or the 

investigation of specific perspectives from First Nations ‘groupings’ (ie. Remote, Northern, 

Southern, self-funded, etc.).  

 

Some key research actions that may further refine and validate/reject this study’s findings 

include: 

 a sensitivity analysis of the PPP function to determine the most influential parameters, 

and thus the most ‘bang-for-buck’ intervention entry point; 

 an in-depth case study of high-, medium-, and low-capacity communities to shed greater 

light on needs and wants of each community to best institutionalize capacity 

development services; 

 the testing of the local-action tool with Tribal Councils, Band Councils and communities; 

 the refinement of the flexible-policy tool structure using nomagraph development 

techniques, and a calibration of the product using Band/community data; 

 the engagement of the broader Ontario First Nations Peoples community as well as the 

First Nations technical and political communities to refine the vision structure; and 

 a validation of the vision road map action items among Ontario First Nations technical 

and political communities. 

 

Some key areas that may provide synergy to this study’s findings include: 

 an investigation into the determination of the original Indian Programming funding 

amount – arbitrary or field-based; 
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 a chronological quantification of aggregate annual drinking water infrastructure and 

operations funding since the start of the devolution process – increasing, decreasing or 

constant; 

 a chronological quantification of community-specific annual O&M funding for a number 

of case study communities – increasing, decreasing or constant; 

  a quantitative investigation of the O&M funding formula as it compares to provincial 

water treatment and distribution facilities; 

 a quantitative comparative investigation into net infrastructure gains in Remote and 

Northern Communities compared to Southern Communities (directly stemming from 

incompatibility with end-of-fiscal funding opportunities); 

 a qualitative and legal investigation into the needs and wants required to institutionalize 

a template for the voluntary partnership between Ontario First Nations and the 

Province of Ontario, while unequivocally enshrining fiduciary obligations and the 

integrity of self-determination; 

 a qualitative investigation of the Level of Service Standards policy as it relates to 

‘place’109 and on-reserve health, through its role in defining community infrastructure 

form; and 

 a qualitative investigation of Band Council stability as a function of infrastructure 

policies, programs and processes nuances, such as prolonged timeline, project 

                                                           
109 Frohlich, Ross and Richmond (2006) identify ‘place’ as one of three social determinants that 
shape health disparities between Aboriginal and non-Aboriginal Canadians. Place is defined as 
working or living environments such as neighbourhoods, and includes physical aspects such as 
parks and infrastructure as well as social indicators such as safety. In First Nations communities, 
it is the Level of Service Standards policy that defines infrastructure standards, including road 
material, water volume allocations, and housing density, among others. 
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‘bumping’, ‘black-box’ top-down decision-making and the inhibition of long-term 

community planning. 

 

And lastly, some research areas that may broaden the study’s findings and approach to other 

disciplines or fields of study include: 

 an evaluation of the tools on other subject areas in the First Nations context (eg. 

housing; education administration and management); 

 an evaluation of the tools on drinking water system operations and project 

management outside of the First Nations context (eg. rural non-Aboriginal 

communities); and 

 an evaluation of the long-term effect/impact that a decolonizing methodologies 

research approach has on the Indigenous populations and communities in Canada.  

 

Until action is taken, there is no easy way to conclude this thesis. As such, it ends with a 

noteworthy quotation. 

 

“For a person to be healthy, [he or she] must be adequately fed, be educated, have access to 

medical facilities, have access to spiritual comfort, live in a warm and comfortable house 

with clean water and safe sewage disposal, be secure in their cultural identity, have an 

opportunity to excel in a meaningful endeavour, and so on. These are not separate needs; 

they are all aspects of a whole.” 

Henry Zoe, Dogrib Treaty 11 Council - Member of the Legislative Assembly. 

Public Hearing Process - Yellowknife, Northwest Territories. Royal Commission on Aboriginal Peoples. 9 December, 1992. 

Quoted in Gathering Strength – Report of the Royal Commission on Aboriginal Peoples. 1996. 
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Appendix A – List of abbreviations 
 

Table A.1: List of abbreviations 

Abbreviation Full Title Brief Description 

AAWTT Advanced Aboriginal 
Water Treatment 
Team 

Aboriginal water safety advocacy group. 

AWWAO Aboriginal Water and 
Wastewater 
Association of Ontario 

Ontario Aboriginal technical network for water treatment plant 
and wastewater treatment plant operators. 

CEAP Canada’s Economic 
Action Plan 

Federal Government of Canada’s stimulus funding program. 
Some funds were provided to Indian and Northern Affairs 
Canada for water service projects, and some funds are believed 
to have been provided to First Nations Bands directly from the 
federal government. 

CFM Capital Facilities and 
Maintenance 
(Program) 

Indian and Northern Affairs Canada funding program for 
housing, education facilities, water and wastewater systems, 
and ‘other infrastructure’. 

CRTP Circuit Rider Training 
Program 

Training and technical support program for First Nations water 
treatment plant operators. Program features community visits 
by trainers.  

EHO Environmental Health 
Officers  

Health Canada staff member that supports partner First Nation 
communities through water monitoring programs and 
laboratory test results. Powers are limited to information 
communication and advisory services. 

EPA Effective Project 
Approval 

Second milestone in funding approval process where federal 
funds are involved. Approval is issued following detailed design 
completion. 

GED General Educational 
Development 

High-school equivalence diploma. Relevant to water treatment 
sector due to its inclusion as a provincial certification 
requirement. 

INAC Indian and Northern 
Affairs Canada 

Primary federal ministry responsible for fulfilling the Federal 
Government of Canada’s responsibilities towards Aboriginal 
Canadians. Significant programming involves funding approvals 
and dissemination.  

OCWA Ontario Clean Water 
Agency 

Province of Ontario’s water treatment plant operations 
intervention, technical assistance and training agency. In the 
First Nations context, it is an external operations service 
provider contracted by First Nations through the Safe Water 
Operations Program. 

OFNTSC Ontario First Nations 
Technical Services 
Corporation 

First Nations technical service and support organization funded 
by Indian and Northern Affairs Canada. The corporation’s 
services are available to any First Nations in Ontario. The 
organization also hosts the Circuit Rider Training Program. 
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O&M Operations and 
maintenance 

Water treatment facilities day-to-day upkeep and system 
functioning for potable water production. 

PPA Preliminary Project 
Approval 

First milestone in funding approval process where federal funds 
are involved. Approval is issued following feasibility study 
completion. 

PPP Policies, programs and 
processes 

Federal documents and mandates that structure federally 
funded water service delivery programs in First Nations 
communities. 

SDWS Small drinking water 
systems 

Water treatment facilities challenged by limited access to 
resources. These tend to be located in small communities. 

SWOP Safe Water 
Operations Program 

External service provider operations program for drinking 
water treatment facilities in First Nations communities where 
deemed necessary for safety reasons. Indian and Northern 
Affairs Canada funded program.  

WTP Water treatment plant Community-level water purification facility. 

WWTP Wastewater 
treatment plant 

Community-level sewage treatment facility. 
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Appendix B - Participant engagement and ethics 

 

B.1 Participant recruitment brochure 
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B.2 Interview protocol 
INTERVIEW GUIDE – BAND / TRIBAL COUNCIL PRACTITIONERS 

 

 
 

Square Peg, Round Hole: First Nation Technical Staff Perspectives on Federal Drinking 

Water Infrastructure Policies and Programs 

 

The thematic coding results from the organizational practitioner interviews will be used to 

develop the themes and questions to be used for policy, program and process recommendations. 

 

INTERVIEW QUESTION GUIDE (not for public distribution) 

 

Purpose: The project objective is to better understand the experiences of First Nation technical 

staff for getting drinking water infrastructure from A to B. In other words, from the moment the 

decision is made to get a pipe/booster pump etc. in the ground, until it is actually 

constructed/installed and operational. 

 

Origin: The project concept originated from my own experiences as a drainage engineer 

working with First Nation communities in British Columbia. My experiences made me question 

the working environment created by the federal infrastructure policies and programs. 

 

Participation: Before we start the interview process, I’d just like to remind you that you are free 

to withdraw from the interview at any point without consequence or skip any question you prefer 

not to answer.  

 

Consent: This is an on-going process, so you will be able to remove or add comments later. 

There is anonymity, both for you and for any community names mentioned. Nothing will be 

released without you having a chance to review it and give feedback. Do you have any further 

questions or requests before we get started? 

 

1. Background: 

a. Can you describe your professional role in First Nation infrastructure 

projects? 

 

i. What is your job title? 

 

ii. Can you describe the job responsibilities?  

 

iii. What type of organization do you work for? 

 

iv. How long have you worked in this position? 
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2. Process: 

a. What does it take to get drinking water infrastructure projects from A to B 

in First Nation communities? In other words, from idea to construction 

completion. 

[Can include: drinking water treatment plants, distribution pipe systems or pumping 

stations, or anything else that you find relevant.  It also includes new works, upgrades or 

additional components.] 

 

i. What are the steps in the process? And what goes on during: 

a. [planning] 

b. [preliminary design] 

c. [approvals] 

d. [detailed design] 

e. [tendering] 

f. [construction] 

g. [certification] 

h. [operation] 

i. [funding/financing] 

 

b. What do you see as obstacles or hindrances to effective project delivery?  

i. What are the obstacles practitioners now face that you would like to see 

removed or changed? 

1. [decision-making authority] 

2. [control over funds] 

3. [access to funds] 

4. [bureaucracy] 

5. [technical training] 

6. [technical support] 

7. [administrative training] 

8. [administrative support] 

9. [ability to leverage lands] 

 

3. Reform: 

a. If you were to imagine an ideal project-management & project-delivery 

scenario 2-generations down the road, what would it look like? 

i. [quick payment] 

ii. [secure payment] 

iii. [direct management] 

iv. [greater technical capacity] 

v. [clear federal guidelines] 

vi. [reduced federal requirements] 

vii. [reduced federal involvement] 
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b. What are your thoughts regarding technical-project partnerships with 

municipalities, regional districts, or province? 

i. [voluntary] 

ii. [shared control] 

iii. [shared investment] 

iv. [maintenance of fiduciary responsibility] 

1. What would it take to be functional? 

 

4. Benefits/Success: 

b. I’m also interested to know about some of the good news stories; some of the 

successes in the field. Can you tell me about any good news stories that you 

are aware of? 

i. What factors do you believe assist in developing and implementing 

drinking water infrastructure projects? 

 

5. Feedback: 

b. That completes my list of questions. Is there anything you feel that we missed 

that you would like to add? 

 

Thanks: Thank you for your time. 

 

Feedback Loop: Once summarized, I will provide you with a document summarizing what I 

took away from our conversation. This will give you an opportunity to confirm or correct my 

understanding. 

 

Results: I would like to remind you that the results of this research will be sent to you by mail or 

email in summary format in the latter half of 2010. Should any publications be produced, I will 

make those available to you at no charge should you be interested. 
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B.3 University of Guelph Research Ethics Board approval 
 

 

 

RESEARCH ETHICS BOARD 
Certification of Ethical Acceptability of Research 
Involving Human Participants 

 

 

  APPROVAL PERIOD:  July 16, 2009   to   July 16, 2010 

 
  REB NUMBER:   09JN022 
 
  TYPE OF REVIEW:  Delegated Type 1  
       
  RESPONSIBLE FACULTY: KHOSROW FARAHBAKHSH 
 
  DEPARTMENT:  School of Engineering   

 

  SPONSOR:   CANADIAN WATER NETWORK 

       

  TITLE OF PROJECT:   First Nation Technical Staff Perspectives on 

      Federal Drinking Water Infrastructure Policies 
      and Programs 

 
The members of the University of Guelph Research Ethics Board have examined the protocol which describes 
the participation of the human subjects in the above-named research project and considers the procedures, as 
described by the applicant, to conform to the University's ethical standards and the Tri-Council Policy 
Statement. 
 
The REB requires that you adhere to the protocol as last reviewed and approved by the REB.  The REB must 
approve any modifications before they can be implemented. If you wish to modify your research project, please 
complete the Change Request Form. If there is a change in your source of funding, or a previously unfunded 
project receives funding, you must report this as a change to the protocol. 
 
Adverse or unexpected events must be reported to the REB as soon as possible with an indication of how 
these events affect, in the view of the Responsible Faculty, the safety of the participants, and the continuation 
of the protocol. 
 
If research participants are in the care of a health facility, at a school, or other institution or community 
organization, it is the responsibility of the Principal Investigator to ensure that the ethical guidelines and 
approvals of those facilities or institutions are obtained and filed with the REB prior to the initiation of any 
research protocols. 
 
The Tri-council Policy Statement requires that ongoing research be monitored by, at a minimum, a final report 
and, if the approval period is longer than one year, annual reports. Continued approval is contingent on timely 
submission of reports. 

 

Membership of the Research Ethics Board: A. Duncan, HHNS; . Dwyer, Legal Representative; M. Fairburn, 
Ethics and External; D. Emslie, Student Health Services; B. Ferguson, Economics; J. Minogue, EHS; L Trick, 
Psychology; P. Salmon, SETS; J. Tindale, FRAN, T. Turner; Sociology & Anthropology. 

 

 
Approved:                                             Date:  ______________________ 

           per   
                        Chair, Research Ethics Board 

 

 

  



Appendix C - Root cause unedited compilation
Table C.1: Complete root cause compilation and ranking for operations and maintenance service level lowered

Actor                     

(Symptom)

Actor                        

(Root Cause)

Number of 

Participants

1 Operator 1 New WTP technologies have high O&M costs Band Administration 2

2 Small buyers, no access to bulk material discounts Band Administration 2

2 Operator 1 Construction revolves around funding schedule INAC 4

2 No regulations or enforcement Band Council 3

INAC

3 Save funds INAC 3

4 INAC does not have a dollar figure understanding of infrastructure gap INAC 3

5 Indian Programming capped in 1990s with fixed rate of increase INAC 3

Federal Government

Treasury Board

6 Sub-standard engineering design standards, up to 2005 INAC 3

7 Lowest-cost approach to construction INAC 3

8 INAC budget rigid to PPA construction cost estimate INAC 3

9 INAC controls technical funding conditions INAC 3

10 Sub-par infrastructure baseline limits system improvements Band Administration 2

11 Insufficient funds to address holistic community infrastructure development INAC 2

12 One-off funding model, not long-term planning model INAC 2

13 Perception of two-tier construction standard, historically Contractor 2

14 Save funds INAC 2

15 PPA application submitted without receiving industry quotes Band Administration 2

Tribal Council

16 Insufficient funds to bring systems into compliance INAC 1

17 Save funds INAC 1

18 Infrastructure development follows funding priorities; not community plan INAC 1

19 Risk-management approach, not holistic development approach INAC 1

20 Underestimate tender bid from contractor inexperienced with remote construction challenges Contractor 1

21 INAC stretching funds, setting tight construction budgets INAC 1

3 Operator 1 Operator support system not robustly institutionalized INAC 6

2 Operator challenged to meet GED certification requirement Remote Communities 5

Operator

3 Lack of support and training options, historically Operator 3

4 Rapid social change Remote Communities 1

Operator

5 Geographic limitations Remote Communities 1

Operator

6 Part-time operators challenged to meet certification on-the-job hour requirement Operator 1

4 Band Administration 1 Technical capacity gap (technical manager) Band Administration 6

2 Insufficient funds to hire engineer; service departments compete for funding Tribal Council 2

INAC

5 Band Administration 1 Poor pay Operator 7

Tribal Council 2 Professional 'force-out' from GED certification requirement Province 6

Low technical 

capacity

Unclear how to act 

on technical 

recommendations

Low technical 

capacity 

(organizational)

Causal Map Outcome:O&M Service Level Lowered

Primary Root Chain Root Cause

Maintenance 

proactiveness 

Challenges to 

complete 

professional duty
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Actor                     

(Symptom)

Actor                        

(Root Cause)

Number of 

Participants

Causal Map Outcome:O&M Service Level Lowered

Primary Root Chain Root Cause

Maintenance 

proactiveness 
3 Insufficient funds to act proactively Band Administration 3

4 Unfamiliar with preventative maintenance practice Northern communities 3

Operator

5 Community 'brain-drain' Operator 3

6 No full-time backup operator Operator 3

7 Band Council appointment of multiple roles to operator Band Council 3

8 Operator replacement for political reasons Band Council 2

9 Human resources limitations Northern communities 2

10 Lack of general capacity in community to fill other job roles Community 2

11 Rapid social change Remote Communities 1

Operator

12 Small community population Operator 1

13 No internal funds to autonomously contract trades Band Administration 1

14 No internal funds to pay salaries for other job roles Band Administration 1

6 Band Administration 1 Formula funding not representative of real costs INAC 7

Band Council 2 Poor budgeting of O&M  funds Band Council 5

Band Administration

3 Poor economic conditions Community 5

4 Pressures from other community services Band Council 4

5 High on-reserve population growth Community 3

6 Frequent Band Council turnover Community 3

7 Fund hoarding Band Council 3

8 Lack of financial impact awareness Band Council 2

9 Small tax-base to meet contribution requirement Community 2

10 User-fess perceived as taxation; negative reception Community 2

11 Fund abuse Band Council 1

12 O&M funds not increasing to match inflation INAC 1

13 Negative Band Council - Operator relations Band Council 1

Operator

Low technical 

capacity 

(organizational)

O&M financial gap
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Table C.2: Complete root cause compilation and ranking for rapid cycle of infrastructure decay

Actor                             

(Symptom)

Actor                     

(Root Cause)

Number of 

Participants

1 Operator 1 INAC 80% O&M contribution too low INAC 5

2 Insufficient operator training INAC 1

2 Consultant 1 Construction revolves around funding schedule INAC 4

Contractor 2 Sub-standard engineering design standards, up to 2005 INAC 3

3 Lowest-cost approach to construction INAC 3

4 INAC budget rigid to PPA construction cost estimate INAC 3

5 INAC controls technical funding conditions INAC 3

6 Perception of two-tier construction standard, historically Contractor 2

7 Save funds INAC 2

8 PPA application submitted without receiving industry quotes Band Administration 2

Tribal Council

9 Underestimate tender bid from contractor inexperienced with remote construction challenges Contractor 1

10 INAC stretching funds, setting tight construction budgets INAC 1

3 Band Administration 1 Save funds INAC 3

2 INAC does not have a dollar figure understanding of infrastructure gap INAC 3

3 Indian Programming capped in 1990s with fixed rate of increase INAC 3

Federal Government

Treasury Board

4 Sub-par infrastructure baseline limits system improvements Band Administration 2

5 Insufficient funds to address holistic community infrastructure development INAC 2

6 One-off funding model, not long-term planning model INAC 2

7 Save funds INAC 1

8 Infrastructure development follows funding priorities; not community plan INAC 1

9 Risk-management approach, not holistic development approach INAC 1

4 INAC 1 Save funds INAC 3

2 Insufficient funds to address holistic community infrastructure development INAC 2

3 One-off funding model, not long-term planning model INAC 2

4 Infrastructure development follows funding priorities; not community plan INAC 1

5 INAC 1 INAC does not have dollar figure understanding of infrastructure gap INAC 3

Band Council 2 Indian Programming capped in 1990s with fixed rate of increase INAC 3

Federal Government

Treasury Board

3 INAC deflects action back to Band INAC 1

Band-aid repairs

Domino-effect 

impact due to 

piece-meal 

community 

Lack of tangible 

remediatory action

Sub-par O&M

Poor infrastructure 

product

Causal Map Outcome:Rapid Cycle of Infrastructure Decay

Primary Root Chain Root Cause
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Table C.3: Complete root cause compilation and ranking for extensive project timeline

Actor                               

(Symptom)

Actor                           

(Root Cause)

Number of 

Participants

1 Band Council 1 Lack of Band Administration project implementation capacity Band Administration 6

2 Lack of project implementation support Tribal Council 5

OFNTSC

INAC

3 INAC does not have dollar figure understanding of infrastructure gap INAC 4

4 INAC must be convinced that project is defendable INAC 4

5 Lack of procedural clarity for front-end process INAC 3

6 Insufficient budget to address infrastructure gap INAC 2

7 Lack of Band Council political support Band Council 2

8 Loss of submitted documents INAC 1

9 Subjective reaction to display of emotion INAC 1

10 Lack of project continuity following staff turnover INAC 1

11 Project team disunity Band Council 1

Band Administration

Consultant

Tribal Council

INAC

2 INAC 1 One-pot funding structure INAC 7

Federal Government

2 Large infrastructure gap INAC 5

3 High tender prices require more funds Contractor 3

Band Council

INAC

4 Project Stagnation Band Council 2

Band Administration

Consultant

Tribal Council

INAC

5 Squeeky-wheel approach to circumvent formal process Band Council 2

6 Band queue-jumping Band Council 1

7 Change in INAC priorities INAC 1

Federal Government

8 Emergency situation Band Council 1

INAC

9 Pressure to utilize budget by end-of-fiscal Treasury Board 1

3 INAC 1 INAC understaffed INAC 4

2 Champion each project individually Band Council 3

Tribal Council

3 Assure accountability for approved funds INAC 2

4 Public scrutiny General Public 2

5 Auditor General criticism Auditor General 2

Project bumping 

on 5-Year Capital 

Plan

Slow and 

cumbersome 

technical review 

process

Causal Map Outcome:Extensive Project Timeline

Primary Root Chain Root Cause

No internal funds 

to autonomously 

complete front-

end work
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Actor                               

(Symptom)

Actor                           

(Root Cause)

Number of 

Participants

Causal Map Outcome:Extensive Project Timeline

Primary Root Chain Root Cause

No internal funds 

to autonomously 

complete front-

end work

6 Health Canada understaffed Health Canada 1

7 Insufficient budget to address infrastructure gaps INAC 1

4 Contractor 1 Winter road window unpredictable Remote Communities 3

2 Funding flow delay misses winter road window Remote Communities 1

INAC

3 INAC does not have contingency fund INAC 1

5

Construction 

process delays Contractor 1 Absent in-house technical capacity representing Band Band Administration 1

Slow and 

cumbersome 

technical review 

process

Construction start-

date bumped
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Table C.4: Complete root cause compilation and ranking for unique work environment for contractors and engineering consultants

Actor      

(Symptom)

Actor                              

(Root Cause)

Number of 

Participants

1 Consultant 1 One-pot funding structure INAC 7

Federal Government

2 Technical capacity gap (technical manager) Band Administration 6

3 Seperation between client and funder INAC 5

Band Council

4 No internal funds to autonomously complete front-end work Band Council 5

5 First Nations cultural perspectives influence technical decisions Band Council 4

Communities

6 Short-term funding structure INAC 3

7 Assure accountability INAC 2

8 Band Council - Traditional Leadership internal political layers Remote Communities 2

9 Insufficient funds to hire engineer; service departments compete for funding Tribal Council 2

INAC

10 Funding freeze as penalty to Band for not completing reporting on unrelated project INAC 2

Band Administration

11 One-off funding model, not long-term planning model INAC 2

12 Short-term funding structure (non-INAC Federal initiatives) Federal Government 2

13 Construction Lien not applicable on reserve land Federal Government 1

14 No interest in capacity building involvement Consultant 1

15 No charge structure for capacity building tasks Consultant 1

INAC

16 INAC lacks product vision INAC 1

17 Perception that consultants are over-designing INAC 1

18 Financial loss for walking client through process (capacity building) Consultant 1

Band Council

19 Subject to Federal political agenda INAC 1

Federal Government

2 Contractor 1 One-pot funding structure INAC 7

Federal Government

2 Short-term funding structure INAC 3

3 Poor financial management Band Administration 2

4 Funding freeze as penalty to Band for not completing reporting on unrelated project INAC 2

Band Administration

5 One-off funding model, not long-term planning model INAC 2

6 Short-term funding structure (non-INAC Federal initiatives) Federal Government 2

7 Construction Lien not applicable on reserve land Federal Government 1

8 Subject to Federal political agenda INAC 1

Federal Government

9 Equipment commitment and isolation Contractor 1

Remote Communities

10 Winter road conditions highly variable Contractor 1

Extra risk and 

effort above 

municipal peers

Extra risk and 

effort above 

municipal peers

Causal Map Outcome:Unique Work Environment for Contractors and Engineering Consultants

Primary Root Chain Root Cause
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Actor      

(Symptom)

Actor                              

(Root Cause)

Number of 

Participants

Extra risk and 

effort above 

municipal peers

Causal Map Outcome:Unique Work Environment for Contractors and Engineering Consultants

Primary Root Chain Root Cause

Remote Communities

11 Absent in-house technical capacity representing Band Band Administration 1

12 High number of stakeholders involved INAC 1

Band Council

Tribal Council

13 Local hiring requirement Band Council 1

Communities

INAC

Extra risk and 

effort above 

municipal peers
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Appendix D - PPP function graphic development 

D.1 Graphic rationale 
A review of the PPP function and terminology is provided below. 

);,( byxfz  

Table D.1: PPP mathematical relationship terminology 

Function Symbol Mathematical Term Research Domain 

f(x,y;b) Function Policies, programs and processes 

b Constant Context 

x Input variable External factors 

y Input variable Internal factors 

z Output variable Current conditions 

 
The PPP function is a mathematical conceptualization of the Ontario First Nations’ experiences with 

drinking water infrastructure PPP. The figure below shows the concept development. 

 
Figure D-1: Mathematical concept related to the Ontario First Nations infrastructure context 
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D.2 Graphic construction breakdown 
Table D.2: Graphic development and component breakdown details 

Concept Construction Visual Aid 

One specific output variable 
will yield a two-dimensional 
curve along the x- & y-axes, 
within the z-plane.  

Constants reflect the 
positioning of the curve. 

In lay terms, ‘delayed 
construction start-date’ is an 
isolated current condition that 
is influenced by many external 
and internal factors. Context 
as a northern remote 
community will automatically 
constrain the options due to 
the winter road season. 

Draw a two-
dimensional curve to 
represent the external 
(x) and internal (y) 
factor values. 

x-axis

y
-a

x
is

 

The rate of change of 
internal-external variables at 
a specific point in time is 
constant. Thus the curve 
slope should be constant.  

The ratio of external factors 
to internal factors provides an 
indication of capacity; where 
delta(y)/delta(x) > 1 
demonstrates an abundance 
of capacity, and 
delta(y)/delta(x) < 1 
demonstrates an absence of 
capacity. 

A Band’s characteristics at 
any one time are constant. 
Capacity levels may be 
inferred from an excess, or 
absence, of Band factors. 

Draw a two-
dimensional line. Select 
a slope value that 
reflects the capacity 
level. 

 

 

 

 

A second line depicts a 
unique solution to a 
different isolated 
output variable. As it is 
a different z-value, it is 
in a different x-y plane. 
Capacity, and thus 
slope, is equal in value 
to that of the first line. 

x-axis

y
-a

x
is

 

(where z = a) 

 

(where z = a+10units) 
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Combining numerous 
outcomes adds ‘z’ as a 
variable, and thus the z-axis, 
into the function. Function 
representation still reflects 
only one specific Band. 

A Band experiences ‘low 
operator salary’ and ‘absent 
fire hydrant’ as current 
conditions, in addition to the 
existing ‘delayed construction 
start-date’. 

Merging numerous lines 
(for isolated z-values) 
into one diagram with a 
z-axis produces a three-
dimensional surface. 

-5

0

5

0

1

2

3

4

5

6

7

z
-a

x
is

y-axis

 
      x-axis 

-5

0

5

S1

S2

S3

-1

0

1

2

3

4

5

6

7

z
-a

x
is

y-axis

 
      x-axis 

DEFINING THE FUNCTION’S NATURE – APPLYING THE GOVERNING PARADIGM 

The PPP function however is 
limited in its behaviour. The 
function’s general shape is a 
repeating pattern and is 
spatially limited. 

INAC’s response must follow 
guidelines and protocols that 
demand reproducibility and 
consistency while bound by 
maximum funding approval 
amounts. 

Draw two sine waves 
extending along the x- 
and y-axes (ie. in the x- 
& y- planes). 

x-axis

z
-a

x
is

 

y-axis

z
-a

x
is
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Repeat these curves 
along every point on 
the x-, and y-axes in 
order to produce a 
sinusoidal surface. 

z-axis 

 
x-axis                                                     y-axis 

Apply a range 
restriction of {z < 
Defined Maximum 
Funding Amount 
(DMFA)}. This will 
truncate INAC’s 
responses above the 
DMFA. y-axis

z
-a

x
is

 
(visual aid is limited to 2-dimensional curve due to 
software; the concept however applies to the 3-
dimensional surface) 

The PPP response oscillations 
are governed - magnified or 
minimized - by a coefficient. 

INAC applies process control 
through standardized 
programs, funding rules and 
technical direction dictation. 

Apply an amplitude 
coefficient to the sine 
wave. The tighter the 
control, the less 
amplitude of oscillation. 

z-axis 

 
x-axis                                                     y-axis 
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The sine wave oscillations are 
ultimately dampened by the 
tendency to approach two 
pair of converging 
asymptotes. 

INAC’s tendency to adopt 
cost-saving measures forces 
the function into a predictable 
and unvarying pattern. 

Draw two pairs of 
hyperbolic asymptotes 
that converge as the x-, 
and y-axes extend away 
from the origin. 

 

(Dash line is original sine wave) 
(Thin solid line is sine wave with controlled amplitude) 
(Bold line is sine wave with asymptotic convergence) 

The net function as governed 
by the PPP paradigm.  

The PPP behaviour is shaped, 
limited, controlled and 
dampened by the governing 
PPP paradigm. 

The final surface is 
shown to the right. 

z-axis 

 
x-axis                                                     y-axis  
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Appendix E - Tool development and use 

E.1 Example of local-action tool use 
The causal map products are those provided in Figures 4-2, 4-3, 4-4 and 4-5, and as such are not 

reprinted here. The compendium of stories / success factors database however, has not been provided 

in the body of the text and therefore is provided here. An example of tool use follows the database. 

 

E.1.1 Compendium of success stories / success factors database product 
The following is the complete collection of success stories and their accompanying factors as related by 

study participants. The interview freedom resulted in some deviation from the infrastructure 

implementation and operation theme; the benefit however is a minimizing of ‘boxing-in’ participants to 

specific researcher-anticipated responses.  

 

It is noted that the factors listed are not exhaustive; they are no doubt a modest compilation that do not 

do justice to all assisting factors or actors. The lists however represent those which emerged naturally in 

conversation. Lastly, though most success factors were explicitly identified by the participants a limited 

number was added from the researcher’s own assessment of obvious, yet unstated, factors. This 

however was kept to an absolute minimum to ensure integrity of the findings.  
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Personal and professional growth of a young operator 

 

MP11: We had one guy come in. Brand new. He come in and was going to be an OIT. And he 

came in, he was kind of like chewing his gum, had his black leather jacket on. I looked at him and 

said ‘oh boy, we have a winner here.’ I give him his book. And he goes [PUSHING IT AWAY] ‘I 

don't need a book, I'll just listen to you.’ ‘Oh, we've got a know-it-all here too.’ So anyway, I say 

‘Ok, that's fine. Just listen in.’ Anyway, as the morning wore on and on, you could see him 

pulling the book towards him. Slowly, slowly, slowly. And then all of a sudden he had it open and 

peeking at it. And by the time lunch time came around, he had his nose right in that book and 

was going at it. And you know, that was probably 4-4.5 years ago. And he just passed his Level 2 

about 2 months ago. MC40, water plant operator of the year for AWWAO110. That's the guy who 

was sitting there going ‘I don't need that book.’ So that's quite a little success story itself - a guy 

coming in there who knew it all. And now he fast-tracked so quick through the training that he's 

almost at his attainable goal. He's at the level of the plant. And he told me that he's not done 

yet. He’s going to Level 3 and possibly to Level 4 if he can. And I said ‘go for it.’ And that's quite a 

story in itself, a success story. 

 

Summary: A young operator trainee demonstrates ambition and dedication well above that which was 

initially visible. 

 

Actors: Operator; Trainer. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 
 

Factors:  

 Encouragement from Tribal 

Council 

 Operator-to-operator 

encouragement 

 Achievement acknowledgement from 

Band Council and Band 

Administration 

 Personal determination 

                                                           
110

 AWWAO is the Aboriginal Water and Wastewater Association of Ontario; an Aboriginal technical network for 
water treatment plant (WTP) and wastewater treatment plant (WWTP) operators. 
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Role model community development 

 

JM: From what I’ve seen today in the community, this looks like a successful community.  

MP47: Yes it is. 

JM: Any factors you might suggest assist in getting to this stage? 

MP47: One big thing is, obviously, the [large Band-owned business+. And there’s also just the 

proper management of funds. We try not to cut one program to better another, which is a big 

factor I think. Cause it’s very easy to - like, if you have a bad year in education - cut your funding 

right down and bump housing up. But then you don’t have the education dollars when you get a 

bit of a baby boom and your kids come around. So if you can kind of keep everything consistent, 

I think it works better. Try not to ‘rob from Peter to pay Paul’ type of thing. All of those budgets 

stay the way they’re allocated. We don’t have to shuffle them around in order to fund 

something else, because we have other funds available to us for our Band equity and Band cost-

sharing. 

 

Summary: A community achieves community infrastructure development, including roads, housing, and 

water treatment systems. 

 

Actors: Band Council; Band Administration; Community Members. 

 

Themes:  

 Improvement of Water Service Delivery 
 

Factors: 

 Fund management by dedicating 

and isolating funds according to 

service type 

 Home ownership program 

 Ability to cost-share  Band Council continuity 

 Internal revenue stream  
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Overcoming GEDs to become provincially certified 

 

FP5: First off, the operator has to complete the 

grade 12 equivalent - which we have issues 

with. Then challenge the OIT exam. That can be 

done within 6 months. If successful, the 

operator is issued a license and it's valid for 16 

months. And then challenges the Walkerton 

Entry Exam - provided he or she has 1 year 

experience at a water treatment plant. And 

then the operator challenges the Entry-Level 

On-Site Examination. If successful, then he or 

she gets to attend the Level 1 course, and write 

the Entry Exam. Now you realize I'm dealing 

with most folks who have grade 8 education. 

And just sharing this with them, scares the 

heck out of the them. But our communities 

have done well, we have 2 operators that are 

Level 2.  

 

But I mean we take it step by step - right? You 

see all these loop-backs [FLOWCHART ON 

WALL]? If you are not successful then you go 

back. And if you are successful, then you go 

through. If you haven't obtained your grade 12 

by now, you will not get your license. You go 

back to get your grade 12. 

 

[&] 

 

FP4: I also see a success story in my operators 

who went and got their GEDs when they 

changed the regulations. They- 

JM: What does that mean? 

FP4: The older ones, that have been working in 

water for a while - they changed the Provincial 

regulations to require GEDs - so they actually 

went up and got their GEDs. 

JM: And that’s grade 12? Is that’s what GED is? 

FP4: Yeah. So that’s a success story there. 

MP3: Oh yeah, that’s a big. 
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JM: So we’re talking… probably over 40-years-

old kind of staff? 

FP4: Yeah, they’re in their 40s. 

MP3: Exactly! 

JM: That doesn’t sound like much fun. 

MP3: No! Probably wasn’t, but then you know 

damn well that they were proud of themselves 

after, right? It was done, you know? 

 

Summary: In accordance with the 2002 Walkerton Report recommendations, the Province of Ontario 

changed its drinking water operator certification requirements to include a GED requirement – the High 

School Equivalency Certificate. These operators successfully challenge the GED exams and receive their 

provincial drinking water operator certification. 

 

Actors: Operators. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 
 

Factors: 

 Targeting small, incremental 

goals 

 Job satisfaction 

 Tribal Council guidance and 

support 

 Realization of job importance by 

operators 

 Band Council recognition of 

operator value through salary 

grid 

 Motivation from working for own 

family and own community 
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Increase in operators becoming provincially certified 

 

MP47: Well I know since this SWOP program 

has started - the Safe Water Operations 

Program - most of the communities involved in 

SWOP have become licensed at or above 

whatever the requirement levels are. I am not 

familiar with the non-SWOP communities, but I 

find this to be encouraging - the fact that 

people are actually getting licensed at or above 

their plant. 

 

[&] 

 

MP11: And like you say, the guys are on top of 

their field, which is just great. The successes that 

they've had. They're enjoying it. They're getting 

way more respect than they ever got before. [In 

under 10] years to see these guys flourish the 

way they have, the confidence that they have. 

It's great. 

 

Summary: First Nations drinking water operators are achieving provincial certification.  

 

Actors: Operators. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 
 

Factors: 

 Continuous, regular training 

sessions 

 Strong relationship and 

communication between operator-

Band Council 

 Hands-on training programs  Operator-to-operator networking, 

knowledge sharing and experience 

sharing 

 One-on-one training  Operator-to-operator support and 

encouragement 

 Professionally experienced 

trainers 

 Celebrating operator successes 

 Trust between trainer and 

operator 

 Celebrating operator service 

longevity 

 Diversified experience through 

operator placement in a 
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different water treatment plant 

with different treatment system  
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Operators comfortable with presence of external agencies 

 

MP11: The operators’ confidence has increased as time has gone on and with all the operators 

becoming certified to a relevant class now. At one time, it was like ‘they're *OCWA+ coming in, 

you're going out the door and some guy from Toronto is going to be sitting in your seat now 

making water here’. But now that the communities have their own community members, that 

are certified, everything is good. And they are confident of the service he is doing. So it works 

well all the way around. I say that the distrust goes away. Because if you know that you are 

doing things properly, when an external outfit comes in - there is no threat. 

 

When those guys came through doing the assessment this week, there wasn't one guy who was 

nervous. He was always like, ‘here's all my stuff. Let me know if you need any more’. So, their 

record keeping is great. They're keeping their files updated. So there is more confidence here 

from good work. 

 

Summary: Operators are at ease with the presence and interaction with external non-First Nations 

agencies. 

 

Actors: Operators. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 
 

Factors:  

 Provincial certification  Professional self-confidence 
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High-level operator certification 

 

MP3: Well, the whole Operations Department is a good news story, right? The way they’re all 

certified. And we boast and brag, that we have - I think at last count there’s something like 8 

Class 3 operators in Ontario? 

FP4: I don’t think there’s even that many.  

MP3: Might be even less.  

FP4: I think there were maybe 4 or 5. And we have 3 of them.  

MP3: Exactly. 

 

Summary: Operators succeed in achieving a high level of provincial certification that is exceptional to 

both Ontario First Nations and the Province of Ontario. 

 

Actors: Operators. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 
 

Factors:  

 Job satisfaction  Continuous training and 

certification 

 Realization of job importance by 

operators 

 Band Council recognition of 

operator value through salary 

grid 

 Motivation from working for own 

family and own community 
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Exceptionally efficient and functional water treatment plant operations and management 

 

MP14: Kappa-FNCommunity is a good news story in a lot of ways because of their progress. 

When people compare First Nations communities and their infrastructure and their water 

plants, wastewater plants; when they compare them, they used to compare them to non-First 

Nations communities. There are certain models of non-First Nation communities that are ideal: 

everything works well, it's all well organized and things are running well, there are no issues; it's 

a good plant, people are competent, good operators, good engineering, good management. 

Kappa-FNCommunity is kind of like that. It can almost be used as a model for First Nation 

communities in general. A model for which to follow in regards to their water-wastewater 

management, their business management, their infrastructure management. They're much 

more advanced, further ahead, than a lot of other First Nation communities. For example their 

water department, not only do they have licensed operators, they don't have SWOP, they don't 

have OCWA. They have no need for them, cause all of their staff are highly competent, they're 

very professional, efficient. Not only are they interested in doing the work, and they like their 

jobs, but they're really good at it. They've gotten to the point now where they're actually 

implementing, or they actually already implemented systems, internal systems for creating work 

orders, and for operation and maintenance. They’ve had somebody write software for them to 

assist them in their day-to-day operation and maintenance activities. You know, which is just as 

good as any municipality really, if not better than a lot of them. They're using the latest and 

greatest in modern day technology to assist them in their activities. For example, they're using 

GPS in conjunction with GIS to map their curb-stops and their fire-hydrants so that they can find 

them in the winter time in the snow banks and not run them over with the snow plough. And 

that's a good news story there. And they're really at the forefront of First Nations communities 

when it comes to utilizing best available technology out there. 

 

Summary: A First Nations Public Works Department excels in efficient management and operations, in 

addition to adopting technically progressive approaches to infrastructure management. 

 

Actors: Public Works Department; Operators. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 

 Improvement of Water Service Delivery 
 

Factors: 

 Operator job enjoyment  Competent staff 

 Staff longevity  Technical capacity 

 Driven staff  Managerial capacity 

 Satisfactory operator salary  Progressive use of technology 

 Single-role operators  Community satisfaction 
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ISO certification and R2000 adoption 

 

FP15: One of the First Nations here has an ISO certified water treatment plant and process. This 

is a quality assurance certification. Another First Nation builds houses strictly to R2000; R2000 is 

a home efficiency rating. This community hires local contractors where possible, and sub-

contractors from external as necessary. The project manager is from the First Nation and he is 

R2000 Builder Certified. 

 

Summary: A First Nations Band adopts internationally recognized quality assurance measures for its 

water treatment plant, and environmentally progressive house construction standards. Local capacity to 

support these initiatives is developed in the community. 

 

Actors: Band Council; Band Administration; Operators; Contractors. 

 

Themes: 

 Professional Growth of First Nations Individuals or Organizations 

 Improvement of Water Service Delivery 

 First Nations Employment 
 

Factors: 

 Pro-active leadership initiative  Training course and workshops 

 Example from other First Nations 

community 

 On-reserve housing construction 

works 
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Provincial certification of back-up operator 

 

MP11: On the other hand if that happens, like anything else, when the guys get certified and say 

they do leave - you have to fill the void. So what we've done here, our Tribal Council has actively 

searched for funding to bring new guys in on the lower end, as backup operators. Our first 

bunch of backup operators are now Level 1. 

 

Summary: A Tribal Council reduces its vulnerability to operator turn-over by pro-actively hiring, training 

and certifying back-up operators. 

 

Actors: Operators; Tribal Council. 

 

Themes: 

 Professional Growth of First Nations Individuals or Organizations 

 Improvement of Water Service Delivery 
 

Factors:  

 Pro-active Tribal Council  Future-looking/planning Tribal 

Council 

 External funds from non-INAC 

agency 
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First Nations Band taking a larger role in public works execution 

 

MP47: Doing our own work - that’s part of why we bought the equipment. Because we’ve 

already got a construction crew with 5 guys on it. And we actually have capital dollars available. 

So we figured, you know, spend $100,000, buy a backhoe and a little dump truck. And we can do 

our little landscaping jobs or well trenches, septic installations. All that stuff we can do. As 

opposed to contracting it out at $120…$130 an hour - and we have no ownership or equipment, 

and our guys aren’t really getting any experience. 

 

Summary: Band Council uses its own funds to increase its role in the execution of community public 

works and simultaneously provide employment and construction experience to its Public Works crew. 

 

Actors: Public Works Department; Band Council. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 

 First Nations Employment 

 Locally Driven Action 
 

Factors:  

 Band Council taking 

responsibility and ownership 

over services 

 Financial management capacity 

 Ownership of earthworks 

machinery 

 Internal revenue stream 
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Territory-specific tendering policy for targeting local contractors 

 

MP3: The other thing I was going to mention too is in terms of success stories. We have our own 

tendering policy here. INAC - let’s see…in the late ‘90s - was implementing this public tendering 

policy which all First Nations communities would have to abide by. In other words, if they got a 

project they would have to publicly advertise this, right? And the way that approach was set up 

is that your lowest bid wins, right? Took very little ability for the First Nation community to 

maximize their contractors or their trades people. We were able to convince INAC to approve 

our tendering policy. So there’s a Kappa-FNCommunity tendering policy that gets applied. The 

way it works is we publicly advertise within the territory. 

JM: Oh - Kappa-FNCommunity territory? 

MP3: That’s right. So it’s publicly advertised within the territory. And it’s a competitive process. 

We go after a minimum of 3 tenders every time. And so that way our community contractors 

and trades people have the first shot at it. If they can come in within what we know the value of 

the work is, and they are qualified, they’ll get the project. So in that way, whatever projects 

we’ve been successful to get funded here, we have a high rate of local contractor content. So it’s 

building capacity. Right? Every time we get a project we’re building capacity within the 

community. And I think it’s been an important part of implementing these projects.  

JM: So does that go beyond the minimum local labour requirement?  

MP3: Yeah. To us, 10% is peanuts. And that’s one of the reasons why I fought so hard to get 

exempted from that. I mean, I would have had to tender it out to Psi-City, and all the 

surrounding areas. You would have seen them in here all the time. And that wouldn’t do 

anything for our economy, our capacity building. 

 

Summary: A First Nations Band succeeds in convincing INAC to approve a First Nations Territory-specific 

tendering policy. This policy provides targeted capacity building, professional experience and 

employment within the Territory. 

 

Actors: Public Works Department; INAC; Contractors; Band Council. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 

 First Nations Employment 
 

Factors:  

 Pro-active leadership initiative  Band Administration technical, 

financial, and managerial 

capacity 

 Determination to convince INAC 

to make a policy exemption 

 Capital works projects at 

construction stage 

 Professional credibility  Local First Nations contractors 
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Incremental gains in capacity in remote communities 

 

MP7: On a small scale - that's where the successes are. I don't believe there is one huge big 

success story. And it's those little steps, when you see little things happening, that's what we 

look for. 

 

Summary: First Nations Bands in northern remote areas make small, cumulative gains in community 

capacity. 

 

Actors: Tribal Council; Band Administration; Operators. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 
 

Factors:  

 Desire  Hiring local staff for 

construction work and project 

administration 

 Education  Delegating responsibility to 

local staff 
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Establishment of Tribal Council project management departments 

 

MP10: I think some Tribal Councils have flourished in that area - working on First Nations 

projects. They've actually set up 'arms-length' project management companies that work off the 

project management funds. They're hiring professional engineers, in many cases First Nations 

professional engineers. So they're increasing their capacity to be able to take on those projects. 

 

Summary: Tribal Councils expand their professional services to include project management services 

within their service area. This increases employment opportunities and demonstrates an ability to take 

on additional responsibilities. 

 

Actors: Tribal Council. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 
 

Factors:  

 Tribal Council technical, 

financial and managerial 

capacity 

 Approved capital works projects 

 First Nations engineers  
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Operators taking on more O&M responsibilities and training 

 

MP11: The operators in our area are only 

now becoming aware of what it's costing for 

supplies in their plants and what-not. 

Chlorine? Guys never knew what it cost. So 

now that they are becoming involved, they 

take a little bit of responsibility onto 

themselves not to waste any of that stuff. 

Before they didn't know, they didn't care. ‘I 

don't know, it shows up at the door, and I 

just use it’. 

JM: So what triggered that change? 

MP11: I think it was Tribal Council that asked 

the operators, we asked them, ‘would you 

like to know what it is?’ Some guys said ‘no’. 

Some of them said ‘I prefer not to be on the 

money side’. So what we had to do was to 

assure them that this would be a good thing. 

Because a lot of them said ‘next thing you 

know, I'll be signing for this, signing for that. 

Something goes wrong and I'll get flak for it’. 

So I said ‘no, really. It's just that you should 

know. And the other thing too, if you guys 

know of a supplier that you can get service 

from, that is cheaper than what we've been 

doing’ - we're going to all these conferences 

and what not, and we meet these suppliers - I 

said ‘we want them to talk to you. We don't 

want them to talk to anyone in 

administration, because they know nothing 

about equipment, supplies or anything’. So 

it's turned around to where the guys are 

comfortable with it now. 

JM: In a good year, can you put aside the 

O&M money for next year? Or do you have to 

use it up? 

MP11: No, you have to use it up. I do know of 

one First Nation that runs really, really well 

and has a surplus. And they run down to 

Canadian Tire and buy tools. And that in itself 
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is a reward. If those guys watch their budget 

all during the year, nothing breaks, they oil 

everything, proper maintenance and 

everything. Keep everything good. Come 

March, its more tools. So why wouldn't an 

operator look after his plant well? Not throw 

money at this and at that? Because you'll 

have some at the end. And that's quite a 

treat. Their Christmas is the end of March. 

Like I say, if they need a multi-meter tester, 

they keep an eye out on their budget, come 

March, go get it! Also, in my travels I 

acknowledge to the operator’s Band Office 

that I think it’s a great deal to allow their 

operators to benefit from good budgeting. 

Most of their operators, like I was saying 

earlier, are becoming more aware of their 

budgets. They are watching their supplies 

and things are maintained better. It always 

helps to know where the dollars go. 

 

[&] 

 

MP11: Bands are going to have to do something 

down the road about wastewater because the 

Province is frowning on septic systems. So since 

they might have a wastewater plant down the 

road, I got a hold of the people who do up the 

training certificates and asked them if these guys 

could do their wastewater certification - even 

though they don't have a system to work out of. 

And they assured me that - yes - they can become 

Operator-in-Training wastewater operators, 

without a system, and just review that every three 

years for renewal, until such time as they do have 

a wastewater facility and then they can start their 

time limit. So that's good. We have guys that are 

training for something they don't even have yet. 

That is a good positive thing. 
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Summary: Operators take an active role in O&M budgeting and in building a supplier network. A Tribal 

Council and its operators pro-actively build capacity for future wastewater responsibilities. 

 

Actors: Operators; Trainer; Tribal Council; Band Council. 

 

Themes: 

 Professional Growth of First Nations Individuals or Organizations 
 

Factors: 

 Future-looking/planning Tribal 

Council 

 Trust between operator-Tribal 

Council 

 Pro-active Tribal Council  Celebrating financially 

efficient O&M work with 

incentives 

 Guidance from Tribal Council  Operator confidence to push 

envelope 

 Communication between operator-

Tribal Council 
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Personal commitment by operators to their jobs 

 

MP6: I don't think you'll find a more 

dedicated bunch than First Nation 

operators; the ones that have been around 

for 4-5-6 years, longer some of them. I don't 

think it’s all money driven. Any time you 

talk to these fellows - it's their home 

communities. You ask them ‘why do you 

work in the water plant?’ ‘Well because my 

mom and my grandfather and my uncle and 

my sister and my daughter, and... - drink 

the water. So we want to make sure it's 

safe.’ So you do get the sense that there's 

more to it than just the monetary value of 

the job itself. 

 

[&] 

 

MP6: There are role model people in every 

community actually. If you start looking at the 

water plants and the guys that are running these 

facilities, there's always at least one person that 

shines. It's usually the older fellow that's been 

running it for 15 or 20 years. He's not-certified 

because he doesn't have a grade 12, but you 

won't find somebody that knows that facility 

better. 

 

Summary: Operators exhibit a personal dedication to their jobs that is rooted in their responsibility 

towards family, kin and community. 

 

Actors: Operators; Community Members. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 
 

Factors:  

 Working in home community  Motivation derived from 

responsibility toward family, 

kin and community 



 

307 

 

Critical band staff for project success 

 

MP7: You know what success stories are - in a smaller way - are really what I believe will make 

the difference? We have our 5 communities. And each one's so different. But we have a couple 

of communities that have individuals like MC35 [name of Band Administration staff member]. 

MP8: Yeah, in Zay-FNCommunity. He's pretty good.  

MP7: He's reliable. He's got some level of education. He shows up to work everyday.  

MP8: He cares. 

MP7: He cares. When we ask him for something, he gets back to us with it. MC36, O&M 

manager in Ba-FNCommunity, same kind of guy. You know, higher level of education, computer 

literate, he works with us. We call, typically he gets back to us. These guys still have their 

problems too but on the scale of 1 to 10, they're at the top. And those 2 individuals in those 

communities make a big difference. Working with us plus getting things done that need to be 

done to make things happen, right? In En-FNCommunity, we have a gentleman there by the 

name of MC37. Very capable guy. There's our link to the community, right? Now when you go 

through so many Chief and Councils, you have no link right? We deal with Band administrators, 

O&M managers and project coordinators. That's our link. 

MP8: I guess a success story would be a 'MC35'.  

MP7: That's a success. 

 

Summary: Technical staff in northern remote communities demonstrate professionalism that facilitates 

the implementation of infrastructure projects. 

 

Actors: Operators; Project Managers; Band Administration; Tribal Council. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 
 

Factors:  

 Caring about job 

responsibilities 

 Communication, comfort and 

confidence between Band staff 

and Tribal Council staff, 

facilitated through Tribal 

Council staff longevity 

 Reliable and consistent work 

habits 

 Positive image to community 

created by Band Administration 

Project staff successful working 

relations with Tribal Council 

 Education  
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First Nations Band owned and operated power generation service 

 

FP5: I have a community that has operated a diesel generating station as an independent power 

authority for years and years. And they do a hell of a job. They are charging their people higher 

rates than everybody else - because HydroOne gets subsidies which independent power 

authorities don't get. But you have to charge, because you have to pay for it. You have to pay for 

your power at the end of the day. And they've been doing a bang-up job. 

 

Summary: A First Nations Band in a northern remote area develops capacity and professional credibility, 

and takes ownership over its own power generation and supply. 

 

Actors: Band Council; Band Administration; Community Members. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 

 Locally Driven Action 
 

Factors:  

 Band Council taking 

responsibility and ownership 

over services 

 Community technical, financial, 

and managerial capacity 

 Band Council supportive of 

training 
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A First Nations Band establishes a solid professional reputation 

 

FP5: You have a group, with a proven track record, say Rho-FNCommunity. They have a proven 

track record. This same community has built capacity. They have shown with their water 

treatment plant, their nursing station, with this, with that. 

 

Summary: A First Nations Band in a northern remote area develops professional credibility. 

 

Actors: Band Council; Band Administration; Community Members. 

 

Themes:  

 Professional Growth of First Nations Individuals or Organizations 

 Locally Driven Action 
 

Factors:  

 Band Council taking 

responsibility and ownership 

over services 

 Community technical, financial, 

and managerial capacity 

 Consistent demonstration of 

responsibility in service 

delivery and project execution 
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Regional First Nations technical support services 

 

MP10: I think the regional organizations are a success story, TSAG [Alberta], and OFNTSC 

[Ontario]. So much so that APC, the Atlantic Policy Congress [Maritimes], wants to set up a 

similar approach. 

JM: Does BC have anything? 

MP10: No. BC has no regional organization. And so I think technical support depends on the 

capacity of each individual Tribal Council. First Nations in BC are asking ‘why isn't there a 

regional organization providing us with advice?’ And when I tell them that Ontario has one, and 

there’s TSAG, they say ‘we want one like that.’ So it's a good model, and I think that they should 

pursue that. This gives First Nations more authority, more areas of technical devolution. 

 

Summary: The creation of two Regional First Nations Technical Support Service agencies provides First 

Nations Bands with direct access to technical advice and support services for infrastructure projects. 

 

Actors: OFNTSC; TSAG. 

 

Themes:  

 Improvement of Water Service Delivery 
 

Factors:  

 Political desire to create 

agency 

 Provision of operating resources 

by INAC 

 Devolution of technical 

responsibilities by INAC 
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Establishment of basic infrastructure services in remote communities 

 

MP7: I've got a success story. We've got sewer and water in all our communities. We've got 

schools in all our communities. We've got power plants in all our communities. We've got Band 

Offices in all our communities. From the 'things' perspective you can say those are success 

stories. 

 

Summary: Communities in northern remote areas acquire basic infrastructure and services. 

 

Actors: Tribal Council; Band Administration; Band Council; INAC. 

 

Themes:  

 Improvement of Water Service Delivery 
 

Factors:  

 Effective Tribal Council 
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Installation of back-up water treatment plant components 

 

MP11: We just did work with a couple of First Nations to ensure that they all have back-up 

pumps. So now, there are back-up boiler pumps, chlorine pumps, mixer mortars, anything that 

can possibly break down and stop the plant. So in that sense we were being pro-active. To make 

sure that we don't have to go through this in case a pump does break down - that we don't have 

to let it sit idle until we do get a part or whatever. 

 

Summary: A Tribal Council and its member First Nations Bands reduce water treatment plant 

vulnerability to equipment failure by pro-actively procuring back-up equipment. 

 

Actors: Operators; Tribal Council; Band Councils. 

 

Themes:  

 Improvement of Water Service Delivery 

 Locally Driven Action 
 

Factors:  

 Future-looking/planning Tribal 

Council 

 Pro-active Tribal Council 
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Consistent, high-quality tap water 

 

MP6: Well, I can only speak for Sigma-FNCommunity, as an operator here. Our community 

expects a certain quality of water, a certain standard of water that they've grown accustom to, 

because we've always been able to provide that. And a quality of water that meets the 

provincial standards. So, they just expect it to be like that. 24-7, 365 days of the year. The 

minute something goes wrong here, yeah, they want to know what's going on. Because they are 

accustomed to having clean, potable water. 

 

Summary: A First Nations community water treatment and delivery system provides consistent potable 

water to its community. 

 

Actors: Operator; Band Council; Community Members. 

 

Themes:  

 Improvement of Water Service Delivery 
 

Factors:  

 Band Council participation  Continuous operator training 

 Community participation  Diligent water treatment plant 

maintenance 

 Band Council support for 

operator requests, assured 

through strong Band Council-

Operator relationship developed 

over time 
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Capital works going to construction 

 

MP12: Getting lots of capital projects done – like $12-$15million in a year. Lots of little things 

completed. 

 

Summary: Capital works projects going to construction means that communities receive infrastructure 

services. 

 

Actors: INAC; Consultants; Band Councils; Contractors; Professional Project Managers. 

 

Themes:  

 Improvement of Water Service Delivery 
 

Factors:  

 Good project team 
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Full-time salary for back-up operator 

 

MP11: There is a senior operator and a trainer-operator. 

JM: How does the Tribal Council go about ensuring that funding? Where does the pay come 

from? 

MP11: We get it through a First Nations educational agency. We at Tribal Council fill out the 

paperwork along with the training plan. Then the trainer-operators are hired on for a 9-10 

month interval. Some of these guys have been through this training maybe 3 times because the 

First Nation does not have the funds. I think they have funding for 0.5 half-time backup operator 

from INAC. Which is clearly not enough.  

JM: So they have funding for 1 x full time and 1 x 0.5? 

MP11: Yeah, and what we do is we try and get this guy on through these training dollars, so that 

he gets a full time job. And then we take him through the steps of getting certified and any 

courses we can direct him to. 

 

Summary: Tribal Council secures full-time salaries for back-up operators through an external education 

fund. 

 

Actors: Tribal Council; First Nations Educational Funding Agency. 

 

Themes: 

 Improvement of Water Service Delivery 

 First Nations Employment 
 

Factors:  

 External funds from non-INAC 

agency 

 Pro-active Tribal Council 
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Mining jobs for remote community members 

 

MP7: The only real big economy, the economy of scale, is getting a mine in here somewhere and 

creating jobs! Epsilon-FNCommunity hit the jackpot because they had DeBeers and that 

Kimberlite Pipe. 

 

Summary: First Nations Band in northern remote area benefits from employment opportunities created 

by a mining operation. 

  

Actors: Band Council; Non-First Nations Private Sector. 

 

Themes:  

 First Nations Employment 
 

Factors:  

 Private sector investment  Access to natural resources 
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First Nations engineers working on First Nations projects 

 

MP10: Success stories... Well I think one of the success stories are the First Nations engineering 

consulting companies that have been able to establish themselves based on First Nation 

projects. 

 

Summary: A number of First Nations engineering consulting companies succeed at establishing 

themselves in the First Nations infrastructure market, and concurrently provide employment to First 

Nations engineers. 

 

Actors: First Nations Private Sector; Engineers. 

 

Themes:  

 First Nations Employment 
 

Factors:  

 Procurement Strategy for 

Aboriginal Business 

 First Nations engineers 

  First Nations engineering firms 
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High use of local First Nations contractors via the First Nations Tendering Policy 

 

MP10: One project that went quite well was in Jil-FNCommunity. They utilized the First Nations 

tendering policy as much as they could, and they were working with a very flexible contractor 

that was willing to carve out a bunch of the project and use First Nations contractors to do the 

project. So, it's probably one of the highest percentage of First Nations content that we've run 

into. It was about 25% of the project that was done locally. And that's a good number. Where 

INAC has been trying to keep it at 5% - you know, just ‘hire local people, hire local trucks’. But, 

with working with a really good team - right from the contractor and the consultant who 

understood how the thing worked - those projects can be quite good for First Nations. If you 

work it right, you have the right people working. But you really have to luck out, because it was 

a public tender. But the contractor who happened to win it was from the area and he 

understood First Nations; how to work with them, what the challenges are there. You could just 

as easily have gotten a contractor from Manitoba or Saskatchewan - because it's a public 

tendering process. So, that's one good thing about it. 

 

Summary: A general contractor, an engineering consultant and a Band Administration come together to 

maximize local sub-contractor opportunities through the First Nations tendering policy. 

 

Actors: Contractor; Consultant; Band Administration; Sub-Contractors. 

 

Themes: 

 First Nations Employment 
 

Factors: 

 Good teamwork  Consultant familiar with First 

Nations tendering policy 

 Flexible general contractor  Local First Nations sub-

contractors 

 General contractor knowledgeable 

of local context 

 Capital works projects at 

construction stage 
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Internal funds maximize the CEAP111 opportunity 

 

MP8: So they got these extra dollars from the government [Province] through this settlement 

process, and chose to use that money to proceed with a design of a school. So they were steps 

ahead, you know, they didn't have to involve technical reviewers to say ‘this is how it has to be 

done’. They said ‘well, ok we'll get an architect involved, and we'll design it to the way we want 

it, and to the size that we want.’ Right? Because they don't have to worry about this guy over 

there in Toronto, wherever, saying that ‘no, this is how it's done.’ So they do it themselves and 

they got their design and they put it all together. They relied on the consultant and the First 

Nation themselves to be able to do it. And they [Band] paid for it right? So that makes a huge 

difference.  

MP7: I think what happened was, they got their design drawings and the tender documents 

done. So when the stimulus funding announcement was made in July, within 3 weeks the tender 

documents are out. Right? Cause it's ready to roll.  

MP7: All MC29, the Band’s project manager, said was ‘the reason they got it was they took the 

initiative’. 

JM: So having access to their own funds through the settlement, did it make any difference to 

the implementation process? 

MP7: I think it allowed them to go ahead, and get their design and tender documents ready 

quicker. Instead of waiting for the approvals, and waiting for the money. That would have added 

a year on to the process. So they just went ahead and committed. And the advantage to what 

they did was, they were 'shovel ready'. And it met the CEAP stimulus package guidelines to the 

‘T’. They are starting construction; tenders are closing and they are probably going to start 

construction this fall. 

 

Summary: A First Nations Band uses internal funds to fast-track through pre-construction tasks (ie. front-

end) and have the tender documents ready for immediate use of CEAP stimulus funding. 

 

Actors: Band Council; Band Administration; Department of Finance – Canada. 

 

Themes:  

 Locally Driven Action 

 Positive Project Delivery Experience 
 

Factors:  

 Pro-active leadership initiative  Project shelf-ready 

 Willingness to work outside of 

INAC process 

 Non-INAC Federal funding 

 Internal funds   

                                                           
111

 CEAP is the Canada’s Economic Action Plan stimulus funding program of the Federal Government of Canada. 
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Internal funds maximize the end-of-fiscal opportunity 

 

MP1: Where Bands have their own resources, they can front-end jobs. They can get us, as 

engineering consultants, turned loose before Indian Affairs even approves the design project. 

They will hire us, get a design, and then they can go to Indian Affairs and say ‘You know what? If 

you have any surplus dollars we have this project designed already.’ And it invariably happens, 

there is slippage within a year - projects that are supposed to go out, don't. And these 

communities take advantage of that. But they have to have their own resources. And they have 

to have the ability to manage those resources.  

 

Using internal funds to front-end jobs can pay out big time with a capital project that wasn't 

planned in the immediate 1-5 years for that community. So yeah, communities that have the 

capacity to manage capital, end up doing well. Cause they put money up-front, invest up-front, 

with the hope that extra monies will come available. Whereas if you don't have the dollars to do 

that, you're just in the queue. You're just waiting, trying to get approved. And if you haven't got 

the funds or resources to have those designs ready - so that when the money comes available 

for $500,000 or $1,000,000 - you don't have a $500,000 or $1,000,000 design sitting on the 

shelf. So the First Nations that manage their money well, do end up benefiting. 

 

Summary: First Nations Bands use internal funds to fast-track through pre-construction tasks and have a 

tender package ready for end-of-fiscal ‘slippage’ funds. 

 

Actors: Band Council; Band Administration; Consultants. 

 

Themes:  

 Locally Driven Action 

 Positive Project Delivery Experience 
 

Factors:  

 Willingness to work outside of 

INAC process 

 Financial management capacity 

 Internal funds  
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Creation of revenue stream by Tribal Council 

 

MP1: And now NA1-Tribal-Council is negotiating mining agreements with mining companies 

where the First Nations are a revenue sharer. They're getting a cut right off the top, of the gross 

revenues - because it's in traditional territory. And now they're doing the same thing with 

hydro-electric projects. They're negotiating on behalf of the First Nations for a cut in these 

hydro-electric projects. Which is fantastic because it's a highly intensive capital project at the 

front-end, but after the capital is all paid off, it's an incredible revenue stream. So they've taken 

it to the next level where they've negotiated these revenue streams outside of Indian Affairs. 

And those negotiations is what they spend - most of their technical guys - are spending most of 

their time dealing with. The water treatment plants are there, they don't have to worry about 

that anymore. The subdivision's there, there are spots to build new houses. So that to me is 

fantastic. And that's happened in a relatively short time period. So if you've got revenue streams 

coming in outside of Indian Affairs, and they want cost-sharing? Well all of a sudden you've got 

money there to cost-share in a project that you didn't have before. 

 

The Tribal Council has done great; it's got a Development Corporation, they've got money in the 

bank, they've got investments, they've invested in real estate off-reserve. And they had 

educated people managing that - that were status. So these guys have managed to get water 

treatment plants in all their communities. They've taken care of the basic needs, and then 

they’re going a step beyond - to economic self-reliance. 

 

If this can happen in a northern area like that, you know that that's good news for all First 

Nations. Not all First Nations are going to have the potential for mines or forestry, but in that 

area it's going to work for them. 

 

Summary: A northern area Tribal Council addresses basic infrastructure needs, and moves into economic 

development and revenue creation by engaging the natural resource and energy sectors. Infrastructure 

implementation facilitated by ability to cost-share. 

 

Actors: Tribal Council; Private Sector; Province of Ontario. 

 

Themes:  

 Locally Driven Action 
 

Factors:  

 Action agency with resources 

working close to the ‘ground’ 

 INAC seed-money 

 Educated staff  Freedom to diversify as basic 

infrastructure services have 

been addressed 
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The CEAP opportunity 

 

MP9: I liked the Economic Action Plan projects. Cause they can cut right through INAC 

bureaucracy! 

 

Summary: The CEAP stimulus program provided a rapid, user-friendly infrastructure funding approval 

process. 

 

Actors: Department of Finance – Canada. 

 

Themes:  

 Positive Project Delivery Experience 
 

Factors:  

 Streamlined bureaucracy 
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A positive project experience 

 

FP5: The last project that I worked on with one of my communities was incredible, even though 

it took us a long time. I think it was a success because we all worked together as well as we did; 

from myself being project manager, to my consultant, to my First Nation, and with the 

contractor. And we were all working towards that same end goal. And the CMO112 at Indian and 

Northern Affairs Canada as well. He got us some money well in advance, reporting was done in 

time - and that's got a lot to do with it. And it was just incredible - once we got over the hurdles 

of that initial work to get to EPA113. But to get to EPA, we were working... We got substantial 

completion in 2009; a boil-water was put on that community and we started trying to get a fix in 

2004. 

 

Summary: A project team works well together to deliver a water treatment plant capital works project 

and resolve a boil-water advisory situation. 

 

Actors: Tribal Council; Band Council; Band Administration; INAC; Consultant; Contractor. 

 

Themes:  

 Positive Project Delivery Experience 
 

Factors: 

 Teamwork within the project team  Timely submissions 

 Shared project vision among 

project team 

 Timely funding delivery 

 

 

 

                                                           
112

 CMO is a Capital Management Officer at the Department of Indian and Northern Affairs – Canada. 

113
 EPA is the Effective Project Approval submission that INAC must review and approve in order to release 

construction funds to the First Nations. 
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Collection of success factors not directly associated with success stories114 

 

Summary: Band Council continuity improves Public Works management. 

 

MP47: I’ve been here for 4 years, and I’ve 

been here for 3 elections. The one Councillor 

and the Chief are the same, and the other 

Councillor has been here for 2 terms. So 

continuity-wise, it’s good. It’s not like you’re 

having to retrain your Council, you know? 

Because you can say ‘remember 4 years ago 

when we did this?’ - and they do remember. 

I’ve worked with other First Nations where 

like every 2 years you get new councillors. So 

you’re constantly having to go through the 

same old stuff again and retrain them. 

Because if you’re just coming on today, never 

having seen a project, obviously you’ve got to 

catch up. Whereas if the councillors have 

been involved right from the project get-go, 

it’s a lot easier to move forward. 

 

Factors: 

 Band Council continuity 

 

 

Summary: Good relationships and communication with contractors assist in responding quickly to 

maximize end-of-fiscal opportunities. 

 

MP11: End of March is fiscal year end. And the last 

two or three weeks INAC says ‘get it all in, hurry’. 

Like any government thing right. But after a while 

you just get used to that. Sometimes you prepare 

yourself – I know what they're going to do, they're 

going to come in mid-March and say 'do it'. So you 

are out ahead, lining up all these things. So when 

they do say 'go', all you have to do is make a few 

                                                           
114

 These factors emerged naturally in conversation, but are not direct responses to the ‘success question’ asked by 
the interviewer. These are grouped under a distinct heading to differentiate them from factors explicitly associated 
with success stories. 
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phone calls *to the contractor+, and say ‘hey you 

remember what I was telling you about? We want 

it now.’ 

 

Factors: 

 Relationships with contractors  Communication with contractors 

 

 

Summary: Tender packages are ready in anticipation of end-of-fiscal ‘slippage’ opportunities.  

  

MP3: If other projects don’t go ahead, we 

always have projects, funding submissions, 

on the shelf ready to go. So that if those 

funds become available, then we can apply. 

The planning is done, and the project is at a 

stage where it’s ready to go forward. 

 

Factors: 

 Pro-active leadership initiative  Internal funds 

 Willingness to work outside of 

INAC process 

 Project shelf-ready 

 

 

Summary: Front-end work completed and submitted allows fast-tracking if end-of-fiscal ‘slippage’ funds 

become available. 

 

MP8: So then all of a sudden they come back to 

the Tribal Councils and First Nations ‘is there 

anything that you guys need to get done? - and it 

has to be done by March 31st! Is there anything?’ 

So then we say ‘well remember that application 

we did?’ ‘Yes, ok - approved. You've got the 

money.’ 

 

Factors: 

 Timely project approval funding submissions 

 

 



 

326 

 

Summary: Internal funds provide the ability for bridge-funding, thereby minimizing delays associated 

with approval process. 

 

MP3: Kappa-FNCommunity has the ability 

internally to keep projects moving while we 

go through the national INAC procedures for 

capital projects. 

JM: So your process is not stagnant within 

the community. 

MP3: That’s right. There is ability, whether 

you consider it as bridge financing or what 

have you. I know that some First Nations 

don’t have that. They need to wait for the 

Department’s *INAC+ approval, right? 

 

[&] 

 

MP7: There are actually some First Nations doing 

some creative arrangements. Some of them are 

looking at, ‘well, if we borrow the money, and do 

the work, then will you [INAC] pay us back when 

we get approval at this stage? Will the money be 

allocated to pay us back?’ 

 

Factors: 

 Willingness to work outside of 

INAC process 

 Internal funds or ability to 

borrow funds 

 Pro-active leadership initiative  

 

 

Summary: Band Administration’s administrative capacity improves chances for receiving external 

programs. 

 

FP5: Generally it comes down to whether 

that community has the technical 

wherewithal to put together a proposal - 

that's workable, right? 

 

Factors: 

 Administrative capacity 
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Summary: Band Administration’s financial management capacity improves O&M execution. 

 

MP6: Some communities have managed their 

finances in a better manner, so that they have 

funds available to replace something small, like 

say a $1,200 or $1,500 chlorinator. They can 

manage that. And other communities don't have 

the resources or the funds to even replace 

something as small as that. 

 

[&] 

 

MP11: We try and keep all the funding that 

we do get for operations of the plant for this 

purpose [operations]. And that also is 

documented through our Tribal Council. 

 

Factors: 

 Financial management capacity 

 

 

Summary: Community infrastructure development is most effective when partnered with external staff 

(ie. consultant) that is dedicated and able to commit to a long-term relationship. 

  

MP14: Well, first of all, you’d have to send 

somebody to the community who has the 

community’s interest at heart. That are genuine, 

that are not just there to make a profit; somebody 

that actually wants to see it get through from 

beginning to end. I think finding the right people 

first of all, I think would be the main thing. 

 

Factors: 

 Dedicated external staff  Long-term relationship oriented 

external firm and staff 
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E.1.2 Example of local-action tool use 

Tool Steps 

1. Determine an outcome of interest (limited by four causal maps created). Identify the causal map of 
interest, as determined by the start of chain. 

2. For the causal map, continue as follows: 

a. Follow the various chains to their end-points, or root causes. Familiarize oneself with the 
relationships, complexities, and cause-effect connections throughout the entire causal map. 

b. Discuss and determine if any causal chains do not apply, or if any chains are missing or require 
modification for the specific case of interest. 

c. Identify and isolate root causes. 

d. Discuss and determine which, if any, root causes may be used as an entry-point for sustainable 
intervention. 

3. For the success factors database, continue as follows: 

a. Search the database for stories that are similar in nature to the outcome of interest, or the root cause 
entry-points. 

b. Compile success factors associated with the identified success stories. 

c. Brainstorm sustainable interventions using success factors and anecdotal examples as a means to 
contextualize and make concrete possible strategies. 

4. Network and brainstorm with Councils/Administrations/communities who face similar 
challenges/outcomes; have demonstrated the identified success factors; or who are subject to similar 
root causes. 

5. Develop a strategy for sustainable intervention and use causal map to best anticipate and prepare for 
a possible ‘domino-effect’ through the causal map connections. Due to the interconnectedness, one 
sustainable root cause intervention/elimination may affect more than just its immediate chain. 

 

Example - Process 
(imaginary Band Council) 

1. A Band Council is interested to understand and change the ‘rapid cycle of WTP and water 
infrastructure decay’ experienced in the community. 

2. The causal map identifies 22 root causes. 

3. Of the 22 root causes, 14 are exclusively in INAC’s domain, while 9 have the potential to be modified 
by the Band Council. These include (as quoted from causal map): 

a. PPA applications are submitted without receiving industry (price) quotes; 
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b. construction revolves around funding schedules, not construction seasons; 

c. underestimate tender bids from contractors inexperienced with remote construction challenges 
results in sub-par work; 

d. perception of two-tier construction standards, historically existed among construction contractors; 

e. sub-par engineering design standards, up to 2005;  

f. INAC’s 80% O&M contribution is too low; 

g. insufficient operator training; and  

h. INAC deflects action back to the Band. 

4. Band Council discussions indicate that: 

a. this is not a remote community (elimination of ‘c’); and 

b. this is a southern community and therefore construction seasons are a secondary concern 
(elimination of ‘b’). 

This results in 6 root causes as options for intervention points. 

5. Further discussions show that 2 entry-points are the most compatible with Band Council’s wishes. 
These are: 

a. insufficient operator training; and 

b. perception of two-tier construction standards, historically existed among construction contractors. 

6. The success story database yields 7 relevant stories. The stories are limited to the outcome of interest 
and one root cause. No stories were found that related to ‘b’ (two-tier perception). The relevant success 
story titles are: 

a. Personal and professional growth of a young operator;  

b. Increase in operators becoming provincially certified; 

c. High-level operator certification; 

d. Provincial certification of back-up operator; 

e. Operators taking on more O&M responsibilities and training; 

f. Full-time salary for back-up operator; and 

g. Installation of back-up water treatment plant components. 

7. Compilation of success factors is extensive (complete compilation not shown for brevity). Among the 
factors, Band Council notes 14 factors that seem relevant. These factors are thematically categorized 
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into 5 categories for simplicity. These are: 

a. developing a strong relationship with technical coordinators and training staff at Tribal Council;  
Specific success factors include: Tribal Council-operator encouragement; communication; and trust.   

 
b. developing a strong relationship to the First Nations operator professional network, particularly 
neighbouring First Nations communities;  

Specific success factors include: operator-operator encouragement; and networking, knowledge 
sharing and experience sharing. 

 
c. demonstrating appreciation for operator work, particularly from Band Council;  

Specific success factors include: Band Council acknowledging training and certification successes; 
creating a salary grid to reflect certification gains; providing incentives for financially efficient O&M 
work; and increasing operator awareness of his/her job importance to the community. 

 
d. pursuing alternate funding sources for operator training; and 

Specific success factor includes: non-INAC training funding agency. 
 
e. pursuing a vigorous training program. 

Specific success factors include: a continuous; hands-on; one-on-one; multi-plant (WTP) placement; 
training process with targeted efforts to increase trust between trainer and operator. 

8. Brainstorming creates a tangible strategy to foster multi-level professional networks and 
relationships; to host a staff appreciation day and announce all training and certification gains in the 
community quarterly newsletter; to inquire with other Band Councils about non-INAC funding sources; 
and to ensure future training is robust and meets specific program targets (ie. not haphazard). 

9. Assessment of the ‘domino-effect’ possibility shows that an improvement in WTP and delivery system 
O&M may be anticipated. This may imply a reduction in annual O&M costs, thereby freeing up 
additional budget for re-investment into the water service delivery system.  

 

Example – Outcome 

In Lay Terms – The Findings: The Band Council will have a better understanding of the complexity 
underlying some day-to-day challenges. Furthermore, apparent irrelevant factors are brought to light to 
show their importance in affecting change in the infrastructure decay cycle. 

In Lay Terms – The Outcomes: The Band Council will have some simple, effective and concrete strategies 
to trigger a ‘domino-effect’ change process. The strategies are within the Band Council’s realm of 
influence, and are encouraging as the core factors have all emerged from actual Ontario First Nations 
case studies. 
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High-level operator certification 
 

MP3: Well, the whole Operations Department is a good news story, right? The way they’re all 
certified. And we boast and brag, that we have - I think at last count there’s something like 8 
Class 3 operators in Ontario? 
FP4: I don’t think there’s even that many.  
MP3: Might be even less.  
FP4: I think there were maybe 4 or 5. And we have 3 of them.  
MP3: Exactly. 

 
Summary: Operators succeed in achieving a high level of provincial certification that is exceptional to 
both Ontario First Nations and the Province of Ontario. 
 
Actors: Operators. 
 
Themes:  

• Professional Growth of First Nations Individuals or Organizations 
 
Factors:  

• Job satisfaction • Continuous training and 
certification 

• Realization of job importance by 
operators 

• Band Council recognition of 
operator value through salary 
grid 

• Motivation from working for own 
family and own community 
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E.2 Rationale and example of flexible-policy tool use 
 

As the tool development rationale was not a direct result from the research findings, (as with the local-

action tool and the vision tool), further details are provided here.  

E.2.1 Tool construction rationale 
 

Policy type (portion): 

1. The four most frequently represented success factors were that of funds (access to) [resources]; 

general capacity (financial management, technical, managerial) [capacity]; political will and 

leadership [attitude]; and acquiring responsibility and onus [attitude]. These can be grouped 

into the three broader categories115 shown below. 

 

2. As resource allocation is one aspect of the tool’s purpose, this category is removed from the 

consideration. 

3. Specific PPP-relevant terms are applied to the two remaining categories: enablement indicators 

(for capacity), and devolution-level indicators (for attitude).  

                                                           
115

 It is interesting to note that the same three broad factor categories were identified in a study on rapid socio-
economic change in rural Mexico (Regalado, 2009). This highlights some interesting commonalities in human 
response needs to rapid social changes. 
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4. Each category is divided into formal measurements, and demonstrated measurements (ie. 

informal). Allowing both measurement formats accommodates different methods of learning, 

and different methods of ‘doing’. 

5. Tangible, representative ‘umbrella’ parameters are selected from success stories to provide 

clear, objective, measurable indicators. At times, two indicator options are provided for greater 

depth for a single parameter [ie. left-hand side (LHS) and right-hand side of the scale (RHS)]. 

6. A range of values/measurements are plotted on the scales to represent First Nations Bands’ 

heterogeneous characteristics to cater PPP to different ‘real world’ needs and wants. 

Values/measurements are extracted from study findings. Range and relative positioning are 

subjectively based on study findings. 

 

Adjunct clause (portion): 

1. Constructability factors are grouped into two representative ‘umbrella’ parameters. 

2. Clear, objective indicator values are plotted on the scales to represent constructability 

characteristics that affect PPP compatibility on infrastructure projects. 
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E.2.2 Example of flexible-policy tool use 

Tool Steps 

1. Plot indicator values for every scale in both portions of the tool. 

2. For the ‘policy type’ portion. Continue as follows: 

a. Plot a value on each side for scales with LHS/RHS divisions. 

b. For each sub-section (formal/ demonstrated/ formal/ demonstrated) calculate the mean value. This 
may be most easily/accurately achieved using standardized numerical equivalents where each scale has 
equal numerical value, and applying the equation [SUM(xi->n)]/n. Where ‘x’ is the standardized value off 
the scale (ie. fraction of the whole scale indicated), and where ‘n’ is the number of scales.  

For example: [SUM(1/3+1/2+1)]/3; where 3 scales were measured at: one-third way; mid-way; and 
maximum value. This would yield a horizontal mean line at 0.61/1 or 61% up the scale. 

Draw a horizontal line within that section-box to represent the mean of each plotted point. For scales 
with LHS/RHS, first find the mean of the two values on an individual scale, and then include that value 
into the sub-section average calculation. Do not double-count a two-sided scale in the sub-section 
mean. 

c. Select the highest line within each section (enablement indicators / devolution-level indicators). In 
other words, determine if the formal measurements or the demonstrated measurements dominate. 

d. Draw a horizontal line through both sections to represent the mean of both highest lines of each 
section. This will result in a single line for the entire portion. 

e. The right-hand-side end-point of the line will determine the policy type that is most beneficial for the 
Band at this point in time. 

3. For the ‘adjunct clauses’ portion. Continue as follows: 

a. Draw a horizontal line within the section to represent the mean of the plotted points. 

b. Draw a horizontal line to represent the mean of the plotted points. 

 

Example - Process 
(imaginary Band) 

1. Band Administration staff member assigned to managing construction project budget, has taken a 4-
month accounting course at community college. (Value = 1). 
Project manager has no formal project management training. (Value = 0). 
[Training Sum: 1/2] 

2. Project manager has does not have a professional designation. (Value = None). 
[Qualifications: None] 
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3. a. Band has solid track record of providing electricity services through a diesel power generating 
station. (Value = 1). WTP is on frequent boil water advisories (Value = 0), and septic systems are 
infrequently pumped out (Value = 0). 
[Competence-LHS Sum: 1] 

b. Band has never completed ‘front-end’ work outside of INAC process. (Value = 0). 
[Competence-RHS Sum: 0] 

 4.a. Project manager has 2 years managing timber harvesting projects. (Value = 2). 
[Experience-LHS Sum: 2] 
 
b. Project manager has formal meetings with the Tribal Council technical department engineers twice a 
year. (Value = 2). 
[Experience-RHS Sum: 2] 

5. Band has a solid track-record in two Minor Capital works (out of two) completed during the last 5-
years. Both projects had balanced budgets. (Value = High). 

*Financial ‘know-how’: High+ 

6. a. Water user-fees are sporadically collected in this community due to employment challenges. (Value 
= 10%). 
[Ownership programs-LHS Sum: 20% (lowest value)] 
 
b. Band has a home-ownership program in place, with 40% of homes enrolled in program or already 
owned by occupant. (Value = 40%) 
[Ownership programs-RHS Sum: 40%] 

7. a. On-reserve businesses pay Band an annual business license fee. (Value = YES). 
[Governance programs-LHS: YES] 
 
b. There is no formal community-level financial accountability mechanism in place. (Value = NO). 
[Governance programs-RHS: NO] 

8. a. Band Council is increasing in stability, with 2x2-year terms 12years ago, and 2x4year terms in the 
last 8 years. (Value = 4). 
[Political system-LHS Sum: 4] 
 
b. Band Council members are also increasing in stability with the chief and 2 councillors in for a second 
consecutive term, out of a total of 6 Band Council members. (Value = 3 of 6; 50%). 
[Political system-RHS Sum: 50%] 

9. a. Band Council has just had their 2nd meeting with the community this year to discuss the drinking 
water situation and proposed water-main extension, and impending operator training and certification. 
No meetings took place the 2 years prior. (Value = 2 in 3 years). 
[Leadership-internal focus-LHS Sum: 2/3] 
 
b. Band Council have meetings with the drinking water operator twice a year and the public works 
manager once a year. (Value = 1 + 2; 3). 
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[Leadership-internal focus-RHS Sum: 4 (lowest value)] 

10. Band has solid track record of providing electricity services through a diesel power generating 
station. (Value = 1). WTP is on frequent boil water advisories (Value = 0), and septic systems are 
infrequently pumped out (Value = 0). 
*Owner’s attitude Sum: 1+ 

11. Band has never completed ‘front-end’ work outside of INAC process. (Value = 0). 
[Political will Sum: 0] 

 

1. Band is located in northern Ontario. (Value = North). 

2. Band has year-round road access. (Value = YES). 

 

Example - Outcome 

1. Enablement Indicators: The demonstrated indicators mean value exceeds the formal indicators mean 
value. Select demonstrated indicators sub-section.  

2. Devolution-Level Indicators:  The formal indicators mean value exceeds the demonstrated indicators 
mean value. Select formal indicators sub-section. 

3. Policy Type: The mean value between both selected sub-sections yields a horizontal line with a right-
end point at the mentorship policy type. 

4. Adjunct Clauses: The constructability indicators mean value yields a horizontal line with a right-end 
point at the limited adjunct clause. 

 

In Lay Terms – The Findings: The candidate Band has minimal formal training or qualifications to support 
project implementation. However, as a Band, there is medium level of demonstrated outcomes 
indicating success in on-the-job learning and a desire to participate and be engaged. Though 
employment is a challenge, there is evidence of an ‘owner’s attitude’ at the community level, as well as 
a ‘local-governance’ orientation at the Band Council level. The Band’s location and access characteristics 
prohibit construction during the winter, but allow for flexible construction mobilization dates. 

In Lay Terms – The Outcomes: The mentorship policy provides institutionalized support at regular 
intervals to assist the Band in infrastructure project implementation. Band management of project 
budget is assisted through milestone sign-off with Tribal Council technical manager. This reduces risk of 
external exploitation opportunity or ‘snowball’ errors in project management judgement. The limited 
adjunct clause provides a 6-month extension after the fiscal year-end, for INAC-provided funds, in order 
to accommodate the construction ‘black-out’ periods of the winter months, and reduce pressure on the 
Band to attempt construction during adverse climate conditions. 
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E.3 Example of vision tool use 
Tool Steps 

1. Identify the entity of interest (ie. stakeholder or actor group) that is the participant audience. This 
may be representatives from an operator association, Band Councils, INAC, the Treasury Board, or the 
Province of Ontario, among others. 

2. For the flowchart, continue as follows: 

a. Using the flowchart, identify relationships and actions that form part of the defined vision. 

b. Discuss these relationships and actions in terms of agreement/disagreement or simply becoming 
aware of what an ideal vision might entail. 

3. For the road-map action check-list, continue as follows: 

a. Using the road-map action item check-list identify which areas pertain to the participant stakeholder. 

b. Use findings and discussion as a basis for stakeholders to influence institutional mandates, policies 
and action strategies. 

 

 

Example - Process 
(imaginary operator association) 

1. An operator association in interested in projecting future organizational needs, and in understanding 
the changes that may affect their membership should the future vision come into being. 

2. The flowchart identifies a number of points of interest for the association and its members:  

a. a First Nations (WTP) Operations Agency may possess authority to intervene in poorly operated WTPs; 

b.  retired operators may be requested to participate in a mentorship program to train new operators; 

c. operators may be required to be certified according to the Province of Ontario’s certification system; 

d. operations compliance monitoring may be completed by a specific entity (to be defined); and 

e. a mechanism to mitigate against staff turnover relationship breakdowns between Tribal Council 
technical staff and operators is proposed, and may require operator input to define the mechanism. 

3. The road-map action item check-list identifies three relevant categories, consisting of eight action 
items. The association may want to influence, modify or spear-head:  

a. the proposed ‘lateral partnership structure’ between the Province of Ontario and First Nations of 
Ontario; 

b. the mechanism and structure to best adopt provincial certification programs; 
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c. the creation of a new, or authorization of an existing agency to enforce operations compliance; 

d. the development of a Tribal Council – operator ‘relationship bridging’ mechanism; 

e. the institutionalization of an WTP operator training and certification program; 

f. the creation of a First Nations external operations service provider agency;  

g. the centralization of technical capacity and financial resources into the external operations service 
provider agency; and  

h. the capacity-retention mechanism to ensure retired operators are an accessible resource. 
 

 
Example - Outcome 

In Lay Terms – The Findings: The First Nations operator association will have a better understanding of 
the proposed future relationships, and changes to operator’s professional work environment. At a 
minimum, operators may anticipate be affected by, or participating in changes to operational standards, 
certification and enforcement; capacity building initiatives; and support system creation/modification. 

In Lay Terms – The Outcomes: The association will be able to educate its members on potential 
employment changes, including benefits and possible threats. The association may then use the 
opportunity to engage its membership in dialogue to best provide its own perspective on needed 
changes and modes of attaining those changes. 
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Example: Vision road-map action items

Categories

Operational 

Standards, 

Certification and 

Enforcement

Investigate a lateral 

partnership structure 

between the Province of 

Ontario and First Nations 

for using provincial drinking 

water standards

Formalize a provincial 

certification program 

for operators

Address physical 

infrastructure non-

compliance issues

Create new, or 

authorize an existing 

agency to act as 

operations 

enforcement agency

Gain political support 

for enforcement 

agency authority

INAC Reforms

Reduce role to that of 

funding agent

Model INAC on an arms-

length funding agency 

structure

Specialize in 

understanding 

infrastructure 

requirements and 

associated costs

Develop a direct 

funding mechanism

Accountability 

Mechanisms

Create an institutional-level 

ombudsman agency

Create a community-

level ombudsman 

agency

Gain political support for 

the role of an independent 

ombudsman

Capacity Building 

Initiatives

Formalize financial 

management, 

administrative and technical 

capacity building initiatives 

for Band Administration

Formalize governance 

capacity building 

initiatives for Band 

Council

Formalize a ‘relationship 

bridging’ mechanism 

between Band 

Administration/operators 

and Tribal Council

Certify and train First 

Nations operators to 

provincial standards

Support the 

establishment of First 

Nations engineering 

consulting firms

Support Systems

Provide a support system 

for devolution of financial 

responsibilities

Support the 

development of a First 

Nations external 

operations service 

provider agency

Centralize technical 

capacity and financial 

resources into the 

external operations 

service provider agency

Gain political support 

to change the WTP 

operations 

intervention authority

Formalize a 

mechanism to ensure 

retired operators are 

accessible as a 

resource

Support mechanisms 

that create First 

Nations Band revenue

Band Council 

Reforms

Investigate the municipal 

model for infrastructure 

decision-making authority 

and control

Be open to working 

with private financial 

institutions

Be aware that revenue 

(internal funds) enables 

communities to work with 

infrastructure loans

Treasury Board 

Responsibilities

Treasury Board must 

support INAC by approving 

INAC’s funding request

Action Items
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Appendix F - Triangulation exercise 
Table F.1: Triangulation data from media and case study sources 

Entity 
Represented 

Data Source Findings Thematically 
Similar to  
Interview 

Data 

Six Nations of 
the Grand River 
Territory 

Dayle Bomberry – 
Written Submission to 
the Expert Panel on 
Safe Drinking Water 
for First Nations 

 

(Bomberry, 2006) 

Experiences with policies, programs and 
processes 

 

 Slow Capital Works project 

timeline: 7 years from 

project concept to PPA 

Yes 

 Existing WTP operating an 

overcapacity 

Yes 

 INAC negotiated Term of 

Reference, demanded an 

additional study, and 

demanded pilot testing 

Yes 

 INAC staff required 

significant supporting data 

to present to INAC National 

Office 

Yes 

 80% of wells are on BWA since 

1995; however, a lack of O&M 

funds inhibits Band’s ability 

to respond 

Yes 

 INAC funding rhetoric does 

not translate to direct 

application to First Nations 

infrastructure; only 19% of 

announced funding reaches 

First Nations infrastructure 

goals 

Yes 

 Operators overworked and 

multi-tasking 

Yes 

 Training gaps; access and 

quantity 

Yes 

 O&M formula funding does not 

reflect actual WTP operating 

costs; ‘Enhanced O&M’ 

accounts for 45% WTP & WWTP 

operating costs 

Yes 

 INAC National Office changed 

funding priorities impacting 

community plan 

Yes 

 ‘Domino-effect’ to other 

community services when INAC 

moves funding from one 

category to another 

Yes 



 

346 

 

 Provincial regulation already 

adopted by Band 

Yes 

Attawapiskat 
First Nation 

Chief Ignace Gull; 
Deputy Chief Margaret 
Okimaw; Mike Gull; 
Gergory Koostachin; 
Derek Hill 

 

(CO, 2001) 

O&M service level lowered  

 Band-aid repairs Yes 

 Constructed WTP was 

undercapacity 

Yes 

 Premature life-cycle 

termination 

Yes 

 Poor source water quality, 

high in organic compounds 

No 

 Annual BWA over winter months No 

 No community faith in the tap 

water 

No 

 Significant efforts needed to 

convince INAC to address 

water concerns 

Yes 

 INAC provided funding for WTP 

issues by moving funds from 

housing services 

Yes 

 First Nations Band Council 

frustrated with capital 

funding process 

Yes 

 Funding criteria forced 

design scope to decrease from 

design to construction 

Yes 

 INAC approving cheapest 

design submission, not most 

technically robust 

Yes 

 Training support insufficient 

and not well defined 

Yes 

 Community is beyond Circuit 

Rider service area 

Yes 

 High unemployment prevents 

charging user-fees 

Yes 

 O&M formula funding does not 

reflect actual WTP operating 

costs 

Yes 

 O&M formula does not account 

for above average electricity 

costs due to geographic 

location 

Yes 

 Provincial regulation viewed 

positively 

Yes 

Beausoleil First 
Nation 

Kelvin Jamieson, Rick 
Monague, Dale 
Monague 

Extensive project timeline / Policy gaps  

 No operator salary resulted 

in volunteer operator (prior 

to 2000) 

Yes 
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(CO, 2001) 

 Operator received no training Yes 

 Slow Capital Works project 

timeline: 14 years from 

project concept to 

construction completion 

Yes 

 Significant delays in getting 

on Capital Plan 

Yes 

 Significant efforts needed to 

convince INAC to address 

water concerns 

Yes 

 Band-aid repairs preferred by 

INAC 

Yes 

 Initial WTP selection by INAC 

emphasized lowest cost, not 

technical criteria 

Yes 

 New plant (2000) designed to 

meet Ontario standards 

Yes 

 O&M formula funding does not 

reflect actual WTP operating 

costs;  O&M funds accounts 

for 50% WTP operating cost 

including user-fee 

contribution 

Yes 

 Band Council pays user-fee 

contribution on behalf of 

members due to high 

unemployment 

Yes 

 Operators receiving Circuit 

Rider support and enrolled in 

provincial certification 

program 

Yes 

 Training gap due to lack of 

institutionalized training 

program 

Yes 

 Operating standards and 

enforcement needed 

Yes 

 INAC not knowledgeable of 

infrastructure needs 

Yes 

 Health Canada’s monitoring 

mandate is too restricted and 

thus not effective 

No 

 Band Council unaware of 

technical and management 

needs of water infrastructure 

Yes 

 O&M formula funding only 

funds for 1xpart-time 

operator, which is inadequate 

Yes 

 O&M service level lowered 

results in rapid cycle of 

decay 

Yes 
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Sandy Lake First 
Nation 

Deputy Chief Harry 
Meekis, Joseph 
Meekis, Barbara 
Fiddler, Derek 
Mosketaywene 

 

(CO, 2001) 

Pro-active behaviour stifled by policies, 
programs and process 

 

 Poor source water quality, 

high in organic compounds 

No 

 Original WTP was 

undercapacity 

Yes 

 Community has faith in water 

quality 

Yes 

 O&M funds insufficient for 

operator to pro-actively 

address plant performance 

Yes 

 Health Canada’s monitoring 

mandate is not well 

understood 

No 

 Very high transportation cost 

due to limited winter road 

access (Remote Community), 

increases O&M costs 

significantly 

Yes 

 Inaccurate O&M supply 

estimates result in supplies 

flown in at a premium 

No 

 O&M formula funding does not 

reflect actual WTP operating 

costs;  O&M annual budget 

falls short by $125,000 

Yes 

 User fees collected by Band 

Council, still results in 

$85,000 annual deficit 

Yes 

 INAC unresponsive to O&M 

funding requests; significant 

effort to prove need 

Yes 

 O&M formula funding cannot 

account for unpredicted 

change in supplies costs or 

winter road conditions 

Yes 

 Technical and financial 

management training 

insufficient 

Yes 

 No institutionalized training 

program 

Yes 

 Operator turn-over results in 

loss of ‘institutional 

memory’ 

Yes 

 Provincial certification 

desired 

Yes 

 No funding for back-up 

operator salary 

Yes 

 Capital funding process is 

slow and expensive, needs 

Yes 
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streamlining 

 Undefined and slow capital 

approval process is poorly 

compatible with inflexible 

winter road access 

requirements 

Yes 

 Remote Communities have 

unique needs and require 

special consideration during 

the capital approval process 

Yes 

Six Nations of 
the Grand River 
Territory 

Dayle Bomberry 

 

(CO, 2001) 

O&M financial gap  

 WTP at capacity inhibits 

expanding service delivery 

No 

 Multi-tasking operator 

reduces operator dedication 

to water service delivery 

Yes 

 No back-up generator for WTP Yes 

 Operators provincially 

certified or in-progress 

Yes 

 Modest user-fee charged to 

community members; high 

unemployment mitigates 

additional tax revenue 

Yes 

 O&M formula funding does not 

reflect actual WTP operating 

costs;  O&M annual budget 

falls short by $100,000 

Yes 

 Insufficient training due to 

lack of training funds and 

inability to leave WTP to 

attend training program 

Yes 

 No institutionalized training 

program 

Yes 

 INAC resistant to providing 

funds for new WTP 

Yes 

 INAC not knowledgeable of 

infrastructure needs 

Yes 

 O&M financial limitations 

prevent moving from a 

breakdown maintenance mode to 

a preventative maintenance 

mode 

Yes 

 Provincial system viewed 

positively 

Yes 

Soowahlie First Nelson Kahama –  Operator challenges to complete duties  
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Nation (BC) Interview with CBC for 
Aboriginal waters – A 
slow boil: Drinking and 
waste water on 
Canada's reserves - 
British Columbia 

(CBC, 2006f) 

 Operator training in British 

Columbia is a 1-day workshop; 

First Nations in Washington 

State have a 1-month training 

program 

No 

 Band Council’s unaware of 

water management needs; pay 

low salaries to operators, 

and divert O&M funds to other 

community services 

Yes 

Lac La Ronge 
Band (AB) 

Housing Success 
Stories 

 

(INAC, 2008c) 

Taking control of housing needs  

 Pro-active leadership 

initiative 

Yes 

 Owner’s attitude Yes 

 Example from other First 

Nations community 

Yes 

 Community participation Yes 

 Private sector engagement Yes 

 External funds (INAC) Yes 

 Home ownership program Yes 

Akwesasne 
Mohawk Nation 
(ON) 

Aboriginal Success 
Stories from Across 
Canada 

 

(Indian and Northern 
Affairs Canada, 2009g) 

Highly functional WTP  

 Progressive use of technology Yes 

 Hiring local staff Yes 

 Long-term operator training Yes 

 Provincial training use Yes 

 Community participation Yes 

 Owner’s attitude Yes 

 Traditional knowledge use No 

 Large community population Yes 

Membertou 
First Nation 
(NS) 

Aboriginal Success 
Stories from Across 
Canada 

 

(Indian and Northern 
Affairs Canada, 2009h) 

Job creation / Control over community 
vision  

 

 Personal motivation Yes 

 Band Council supportive of 

training 

Yes 

 Private sector engagement Yes 

 Internal funds Yes 



 

351 

 

 Province engagement No 

 Pro-active leadership 

initiative 

Yes 

 Capacity retention Yes 

 Close to urban centre No 

Wendake First 
Nation (QC) 

Aboriginal Success 
Stories from Across 
Canada 

 

(Indian and Northern 
Affairs Canada, 2009i) 

Job creation / Control over community 
vision 

 

 Personal motivation Yes 

 Leadership initiative Yes 

 Community participation Yes 

 External funds 

(INAC/Province/Local) 

Yes 

 Owner’s attitude Yes 

 Band Council supportive of 

training 

Yes 

 Future looking/planning Band 

Council 

Yes 

Wikwemikong 
First Nation 
(ON) 

Aboriginal Success 
Stories from Across 
Canada 

 

(Indian and Northern 
Affairs Canada, 2010c) 

Role model community  

 Leadership initiative Yes 

 Future looking/planning  Band 

Council 

Yes 

 Owner’s attitude Yes 

 Band Council supporting of 

training 

Yes 

 Emphasis on job creation Yes 

 Community-focussed leadership Yes 

 Community unity focus No 

 Encouragement of private 

businesses ownership for 

community members 

No 

 Internal funds Yes 

 Progressive use of technology Yes 

Westbank First 
Nation (BC) 

Aboriginal Success 
Stories from Across 
Canada 

Self-sufficient community  

 Devolution of control and 

authority 

Yes 

 Accountability mechanism 

towards members 

Yes 
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(Indian and Northern 
Affairs Canada, 2009j) 

 Internal funds Yes 

 Progressive use of technology Yes 

 Internal taxation/utility 

fees 

Yes 

 Capital Works projects Yes 

 Private sector engagement Yes 

 Streamlined bureaucracy Yes 

Treaty 3 
Community 
Members 

Treaty 3 Grassroots 
Citizens Coalition 

 

(Wawatay News, 
2009) 

Accountability and transparent lacking at 
Band Council level 

 

 No mechanism for Band members 

to demand accountability and 

transparency 

Yes 

 Funds not reaching the 

community members 

Yes 

 Need for an ombudsman to 

represent Band member 

grievances 

Yes 

Number of themes/factors: 131       
Percent similar to interview findings:  89% 

 


	McCullough_J_Thesis.pdf
	A_fig4-3a
	A_fig4-3b
	A_fig6-6
	A_Figure7-1a
	A_Figure7-1b
	A_Success_story example
	A_Table 6.1 Road Map
	Table C1
	Table C2
	Table C3
	Table C4
	Figure2-2
	Figure2-3
	Figure2-4
	Table 2.7 Capital
	Figure3-1
	Figure4-1
	Figure4-2
	Figure4-3
	Figure4-4
	Figure4-5a
	Figure4-5b
	Figure5-1
	Figure5-2
	Figure5-3
	Figure5-4
	Figure5-5
	Figure5-6
	Figure5-7
	Figure6-1
	Figure6-2
	Figure6-3
	Figure6-4
	Figure6-5
	Figure6-6
	Table 6.1 Road Map
	Figure7-1
	fig7-2.pdf



