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1 Introduction  

This report presents the findings of the Waterworks Facility Assessment Study, which was undertaken as 
part of Alberta Environment’s “Water for Life Strategy.” The goal of the Study was to identify short and long-
term solutions to source, treatment and operational challenges in the supply of safe, secure drinking water 
in the province of Alberta.  
 
The objective of the Study was to examine the potential for expanding the role of regional water delivery in 
the province with a resulting reduction in the number of “stand-alone” water facilities. The intent being that a 
reduction in the total number of water treatment facilities in the Province would correspondingly reduce the 
number of systems at risk and through economies of scale, improve the level of service to the public. 
 
The Study has culminated in the development of 10- and 25-year plans for waterworks facility upgrades and 
regional servicing concepts. These plans, portrayed here as “roadmaps”, provide an initial (at-a-glance) 
reference guide and screening tool for regulators, funding agencies and municipalities to rationalize, chart 
and facilitate implementation of capital upgrades and water supply initiatives that make sense from both 
short- and long-term perspectives. 
 
While the roadmaps lay out a sensible approach, they do not chart the only path forward. They represent a 
starting point, not an end point. They are intended for use as an initial framework for consideration and a 
base model for subsequent shaping to suit the unique opportunities and needs of Alberta communities.  
 
The future water supply and delivery landscape will invariably include a combination of regional pipeline 
networks, regional operation partnerships and single community service providers. What’s most important is 
adopting a coordinated stance to ensure short-term upgrade measures contribute building blocks that 
support, integrate and harmonize with long-term initiatives designed to yield: 
 
C Enhanced health and safety of drinking water for Albertans  
C Secure and sustainable sources of potable water 
C Delivery systems with the operational, technical, managerial and financial capacity to meet health 

related drinking water objectives in a reliable and sustainable manner 
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2 Facility Assessment Program  

In November 2003, the province of Alberta released the most comprehensive water strategy of its kind in 
Canada, “Water for Life - Alberta’s Strategy for Sustainability.” This strategy identified three broad goals: 
 
C Safe, secure drinking water  
C Healthy aquatic ecosystems 
C A reliable water supply to support provincial economic development  
 
2.1 NEED FOR CURRENT, PROVINCE-WIDE INFORMATION  

Alberta Environment has a mandate to conduct routine reviews of water facilities each time their operating 
license is subject to renewal or initial approval and during compliance inspections. While occurring on a 
continuous basis, these reviews only allow a portion of the facilities to be within the sights of department 
staff at any given time.  
 
One need driving the facility assessment project was bringing the overall knowledge of every facility up to 
the same level at the same time. A second need was obtaining data that could be used to help chart a 
comprehensive, province-wide sustainability plan as opposed to site-specific, locally focussed plans of the 
past. The end objective was provision of updated information and data that could be used to develop and 
evaluate regional water supply concepts.  
 
2.2 ASSESSMENT WORK DONE IN PHASES 

The facility assessment work was conducted in two phases:  
 
C Phase I centered on data acquisition work with the aim of clarifying the current condition of the 

facilities including any challenges with respect to source, treatment and operational issues. This 
work was conducted from August to December 2003. 

C Phase II work centered on aggregating, analyzing and normalizing the Phase I data with the aim of 
identifying short- and long-term solutions that would address the challenges identified in the first 
phase. This work was conducted during the spring and summer of 2004. 

 
2.2.1 Phase I Overview 

A total of 534* individual water systems were assessed in the Phase I program. The work included 
site inspections, data acquisition, data compilation and preliminary analysis to identify the 
predominant challenges faced by these facilities. The assessment team was comprised of Alberta 
Environment and two consultant teams. Associated Engineering who conducted facility reviews in 

                                                      
* 534 facilities were identified for assessment during Phase I. At the start of Phase II, additional facilities were added to the list by AENV reflecting the  

   issuance of new approvals and/or commissioning of new systems, thus bringing up the total number of systems to 543 for the Phase II analysis. 
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northern and southern Alberta led one consulting team; Stantec Consulting Ltd. who conducted 
facility reviews in central Alberta led the second team.  
 
Assessment efforts were directed at three major areas of water supply and treatment:  

 
C Water Sources  

· The quality, reliability and sustainability of raw water supplies. 
C Treatment Facilities  

· The status of water treatment facilities with respect to Alberta Environment’s design 
standards. 

· The capability of water treatment facilities to meet both current and proposed water 
quality standards, including more stringent turbidity standards. 

C System Monitoring and Operation 
· The robustness of the water quality monitoring practices and procedures. 
· The operational bench strength such as the number of certified operators and 

back-up personnel. 
· The adequacy of operational guidance documents such as standard operating 

procedures and emergency response procedures. 
 
A numerical ranking system was established to rate each water treatment facility against 
assessment criteria within these three major areas. Predominant issues were highlighted for follow-
up review, evaluation or action. 

 
2.2.2 Phase II Overview 

Phase II of the program required seven core exercises to be undertaken:  
 

C Synthesis, analysis and normalization of Phase I data. A consensus-based weighted 
evaluation process was used to help prioritize items of greatest concern. 

C Assembly of supplemental data to determine average per capita water demands, 
population projections, peak day factors, projected peak capacity requirements and 
estimated system service life for use in establishing 10- and 25-year requirements.  

C Reconfiguration of data for use in geographical information system (GIS) software for 
spatial data analysis purposes. 

C Exploration, query and analysis of spatial information to identify candidate facilities for 
optimization, stand-alone upgrades and regionalization. 

C Development of capital cost estimates for stand-alone facility upgrades and regional water 
supply systems. 

C Present worth analysis of candidate regional systems vs. stand-alone facility upgrade 
scenarios. 

C Development of 10- and 25-year waterworks facility upgrade and regional servicing 
roadmaps. 
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2.3 RANKING SYSTEM 

A ranking system tool was developed for gathering, organizing, examining and presenting the collective 
judgements of the facility inspection team and ultimately providing a framework for setting priorities. 
 
Development involved the following:  
 
C Selection of the assessment criteria: This was established by AENV (Table 2-1 and distilled into 

assessment friendly format (Tables 2-2 to 2-4) by the Phase I project team in collaboration with 
AENV.  

C Assessing the facilities: The status of each facility was assessed against 13 assessment criteria 
using a 1 to 5 numerical rating system. In general a value of 1 was assigned if the facility had little 
or no concerns in view of a specific criteria and imminent upgrade work was not deemed 
necessary. A value of 5 was assigned to highlight areas of potential concern, which would require 
follow-up action or upgrade measures to address the specific issue. 

C Establishing the relative importance of the 13 assessment criteria: A scoring matrix was used to 
establish the relative importance of each criterion. The basic question asked was, “How important is 
each criterion in relation to each other?” For example, “Is employing a certified operator more 
important than having a written SOP (standard operating procedure) in place.” If so, how much 
more? Is an operator twice as important as an SOP? Or for example, is source water quality half as 
important as source water quantity? Is meeting treated water turbidity requirements equal to 
meeting treated water disinfection requirements? Using a paired comparison methodology with 
input from AENV regional personnel, weightings (Table 2-5) were established for each of the 
assessment criteria.  

C Establish overall facility ranks: The weighting factors were applied to the 13 assessment criteria for 
each facility assessment. This involved taking the rating value (assigned by the inspector) for each 
of the 13 criteria, multiplying it by the weighting factor and totalling the values. Rounding to the 
nearest whole number was invoked to simplify subsequent facility sorting and categorization. 
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3 The Current Drinking Water Landscape  

3.1 TYPES OF FACILITIES 

As of August 2003, there were 534 water treatment facilities and/or potable supply systems identified for 
assessment in the province of Alberta. Based on Alberta Environment’s database, the types of facilities 
were: 
 
C Surface water systems: 192 (36%)  
C Groundwater under direct influence (GWUDI) systems: 26 (5%)  
C High quality groundwater (HQGW) systems: 192 (36%)  
C Communities served by regional distribution systems: 116 (22%)  
C Approved systems not operating or decommissioned: 8 (1%) 
 
Figure 3-1 depicts the distribution of approved municipal waterworks facilities according to several 
categories. The current (August 2003) status of these facilities based on the assessment work with respect 
to water supply, treatment processes, and operational issues are depicted graphically in Figures 3-2, 3-3 
and 3-4. 
 
3.2 RANK VALUE MEANING 

Figure 3-2 presents an overall distribution of rank values for the 534 facilities assessed during Phase I. The 
rank values serve as an indicator of both the number and severity of issues attributed to each facility. A 
facility with an overall rank value of 4 has more issues that need addressing than a facility with rank value of 
1. Hence, one way (not the only way) of using the rank value is for structuring the order of follow-up 
attention. In theory, Rank 4 facilities should be given priority over Rank 1. But it is important to note that 
while a Rank 4 facility has more issues to address, it does not mean a Rank 1 facility has “no” important 
issues to address – it simply has fewer of them. This is best illustrated by review of Figure 3-3. Figure 3-3 
illustrates that 232 Rank 1 facilities have important water quality issues that need to be addressed. This 
information underscores the importance of using the ranking values as “snap shot” indication of overall 
facility health, but not an “absolute” indicator. 
 
Figure 3-4 depicts the types of issues that dominate. The figure illustrates that treatment and 
operations/monitoring are the two most predominant issues (95% of the facilities).  
 
The ideal outcome through implementation of future supply, treatment and operational solutions is 
achievement of overall facility rank values of “1” and a rating value of “1” for each of the 13 criteria. 
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3.3 IMMEDIATE CAPITAL INVESTMENT NEEDS 

The estimated capital investment required to address the challenges identified in the Phase I assessment is 
estimated to be $290 million (Figure 3-5). This investment would need to be expended within the next three 
years. It is important to note that this expenditure only addresses current water quality, source, treatment 
and operation issues as evident at the time of the facility inspection. It does not reflect the capital 
investment required to address problems that may present themselves in the future, such as a plant 
reaching its hydraulic capacity limits. The magnitude of investment required to address future needs is 
addressed in the next section of this report. Figure 3-5 summarizes the immediate upgrade costs. 
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4 The Future Drinking Water Landscape  

4.1 REGIONALIZATION 

One of the key objectives of Alberta Environment is to implement regional solutions where the public and 
municipality would be better served by such a system. Regionalization can comprise both physical 
infrastructure as well as operational solutions.  
 
Regional infrastructure solutions require the construction of physical links in the form of pipelines, and pump 
stations to connect outlying communities (spokes) to central treatment and supply facilities (hubs). In 
contrast, regional operation solutions require pooling and sharing of resources (operational, technical, 
administrative and equipment) within a geographic region.  
 
Regionalization holds great promise for addressing many of the challenges being faced by communities. 
However in many instances, stand-alone operation still makes perfect sense. This is borne out in the 
analysis undertaken herein. What is most important, is implementing solutions (regional or stand-alone) that 
enable communities to acquire and maintain operational, technical, managerial and financial capacity to 
meet health related drinking water objectives in a sustainable manner for both the short- and long-term. 
 
In this component of the Assessment Study, regional delivery models were developed and overlaid on the 
geographic distribution of water systems across the province. Each water facility was evaluated as to its 
potential to be serviced through regional delivery. This evaluation process and corresponding results are 
described in this section of the report. 
 
4.2 ANALYSIS OVERVIEW 

A basic task, required to establish a new services delivery framework, involved sorting the facilities into 
different groupings: 
 
C promising candidate facilities for inclusion in a regional piped system network 
C promising candidate facilities for standalone operation 
C facilities that could benefit from some form of “cluster operation” (regional operation as opposed to 

regional piped delivery) promising candidates for inclusion in a regional piped system network 
C facilities that could benefit from optimization initiatives 
 
 
 

4 



Alberta Environment 4 - The Future Drinking Water Landscape 

4-2 
E:\Summary Report.doc 

An interactive approach was necessary to define and refine groupings based a multitude of objective and 
subjective and considerations. The decision-making tools used to assess and sort the facilities included a 
combination of the following: 
 
C Regional Candidate Screening Criteria 
C Present Worth Costing Analysis 
C Premium Factor Analysis 
 

4.2.1 Regional Candidate Screening Approach and Criteria 

Initial sorting and grouping was achieved by first assuming that most of the smaller stand-alone 
water supply facilities will reach the end of their useful lives (i.e. capacity limitation or condition 
deterioration) within the next 25 years. Therefore to help guide the planning towards appropriate 
regional water supplies, we asked the question: “If there was no stand-alone water infrastructure in 
place, what degree of regionalization would make sense?” In other words, what regional piping 
links seem logical and what stand-alone systems seem logical for the 25-year horizon.  
 
This long-term viewpoint helped the team establish initial regionalization and stand-alone facility 
groupings. Through an iterative approach, the groupings were further refined. Key factors that were 
considered to refine the groupings and identify the most promising regional system candidates 
included: 
 
C Giving priority to facilities contending with health parameter treatment needs as opposed to 

aesthetic parameters 
C Addressing facilities with serious source problems  
C Locating hubs at high-population centres within the geographic areas being considered 
C Addressing facilities with immediate optimization and/or capacity upgrade needs (within the 

next 10 years)  
C Grouping multiple systems in close proximity to each other 
C Respecting jurisdictional boundaries where possible (e.g. Municipal Districts) 
C Avoiding inter-basin transfer of water between the seven major river basins where possible 
C Combining two or more existing facilities where appropriate 

 
4.2.2 Present Worth Cost Analysis 

Present worth analysis was a key tool used to assess the economic viability of various upgrade 
scenarios. Present worth analyses considers the time value of money when comparing projects of 
different capital and operational costs over a specified period of time. For the Phase II assessment, 
two main present worth analyses were undertaken: 
 
C Short-term (10-year) candidate regional systems compared with their respective stand-

alone water treatment plant costs 
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C Long-term (25-year) candidate regional systems compared with their respective stand-
alone water treatment plant costs, with the assumption of no existing water treatment plant 
infrastructure in place 

 
The present worth analysis was based on a 75 year planning horizon. A listing of the key criteria 
and assumptions used in the present worth analysis is presented in Table 4-1. The present worth 
analysis results are summarized in Table 4-2. 

 
4.2.3 Premium Factor Analysis 

A Premium Factor (PF) Analysis was also undertaken to help assess appropriate regionalization 
and stand-alone system candidates. The premium factor is the ratio of the total present worth costs 
of a regional supply system to the total present worth costs of stand-alone facilities within the 
proposed regional grouping (i.e. PF = PW [regional] / PW [stand-alone]). 
 
In a number of cases, regional water supplies will be more economically attractive than stand-alone 
supplies. However in others, regional water supplies will be less economically attractive. 
Acceptance of a premium factor greater than 1.0 implies that there is a value in choosing a regional 
supply system option even though its costs are greater. This leads to the question: “What premium 
should be paid to provide increased assurance of high quality water, decreased health risks and 
reduced number of treatment facilities, which can be effectively upgraded, operated and 
maintained?” Answering this question is beyond the terms of reference of this report. However, as a 
base guideline for determining what long-term (25-year) regional and stand-alone options make 
overall sense, we have assumed that up to a 50% premium (1.5 premium factor) on overall present 
worth costs may be worthy of future consideration. It is important to note that while a premium 
factor value of 1.5 was adopted as base guideline limit, exceedance was allowed for communities 
with inadequate raw water supply. Such communities have almost no choice other than to be 
serviced by a regional system.  
 
From the perspective of the end user, a premium factor over 1.5 could be justified on the basis of 
net capital costs (after grant funding). Currently stand-alone water treatment plant upgrades can 
receive provincial funding up to 75% of eligible project costs. However, regional water supply 
system costs are funded up to 85% of eligible project costs. The remaining locally funded costs 
would then be 25% and 15%, respectively. For projects of equal total capital costs, the ratio of the 
unfunded costs is then 1.67 (25%/15%). Therefore, from the standpoint of the end user, the total 
capital cost for a regional supply project could be up to 1.67 times greater than for the 
corresponding stand-alone project, without any increase in the debenture cost. 
 
Examination of recent regional system projects provides further indication that the 1.5 premium is 
not excessive. Recent approval of the Red Deer North Regional System (to Ponoka) and the 
Kneehill System (to Irricana) are primary examples of source driven systems that have high 
premium factors in the order of 3.0.  
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4.3 REGIONAL ROADMAPS 

The analysis undertaken culminated in the development of 10- and 25-year roadmaps. As previously noted, 
focus was first directed at development of the 25-year plan and then at a complimentary 10-year plan. 
 
The 10- and 25-year roadmaps provide a useful framework to assess the appropriateness of both short-
term (initial and 10-year) and long-term facility upgrades. Ideally, short-term upgrades should contribute 
building blocks that support and harmonize with long-term regionalization plans. What should be avoided is 
implementing a major upgrade (e.g. 10-year horizon) of “Plant A” when it’s clear that service from a regional 
water system will be available in Year 4. Under this scenario it would be prudent to implement only the level 
of improvements necessary to sustain the system to Year 4 and not to Year 10. 
 
By the same token, it may not make sense to regionalize stand-alone plants that already have adequate 
infrastructure in place for the foreseeable future. In the short term, the role of such a facility may be 
restricted to supplying its own community or alternatively acting as a mini-supply hub for one or more 
nearby communities. In the long-term, the role may shift to that of primary supply hub or simply a delivery 
point within an expanded regional system. 
 
The roadmaps presented herein should be used to guide but not dictate planning. What is most important is 
ensuring short-term actions “contribute to” rather than “conflict with” sensible long-term solutions, whether 
the solution be regionalization or stand-alone operations. 

 
4.3.1 10-Year Roadmap 

Figures 4-1 and 4-2 show the recommended regional facilities for consideration during the 10-year 
horizon. Based on a 1.5 premium factor, selected regional systems would require capital 
investment of $287 million within the 10-year period. If the individual facilities within the proposed 
regional systems were to be upgraded as stand-alones, $141 million would be required within the 
next 10 years. The capital cost ratio of regional versus stand-alone upgrades as well as the 
premium factor are in the order of 2.0. This elevated premium factor is the result of the inclusion of 
a number of costlier regional systems that address some critical water source issues. 
 
4.3.2 5-year Roadmap 

Figure 4-3 and 4-4 show the recommended regional facilities for consideration during the 25-year 
horizon. Based on a 1.5 premium factor, selected regional systems would require capital 
investment of $661 million. If these facilities were to be upgraded as stand-alones, $612 million 
would be required within the 25-year horizon. The capital cost ratio of regional versus stand-alone 
upgrades is equal to 1.0 and the premium factor is in the order of 1.3. Table 4-3 summarizes capital 
costs. 
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The total estimated capital cost of recommended regional systems and stand-alone facility 
upgrades are $590 million and $884 million, respectively, for 10- and 25-year solutions. The 
incremental capital investment required to implement the 25-year solution over the 10-year solution 
is $294 million. Figure 4-5 shows the shift in the facility status (stand-alone, regional or hub) based 
on the above regionalization concept. 

 
4.4 OTHER PARTS OF THE SOLUTIONS MOSAIC 

While the Regional Roadmaps discussion focussed on physical infrastructure solutions through capital 
investment, they also provide a framework for identifying regional operation and stand-alone operation 
candidates. 
 

4.4.1 Regional Operation Candidates 

Facilities considered under this category were those: 
 
C that have difficulty retaining or attracting certified operators 
C that have a shortage of personnel for operational back-up and cover-off capacity 

(e.g. vacation cover-off) 
C that are in close proximity to major centres where in-depth operation resources are 

available (e.g. staff, equipment, technical capacity) 
C that have adequate capacity but have difficulty in consistently meeting performance 

objectives 
C that fall within an existing rural municipality boundary (e.g. Municipal District) 
C that are working within an existing regional framework (e.g. waste management 

commission)  
C that fall within emerging (proposed 10- and 25-year) regional systems identified in this 

assessment 
C that are very small groundwater or surface water systems that do not warrant a full-time 

facility operator 
C that have HQGW systems which hold promise for being remotely monitored as a means 

to off-set the degree of inspection required at the facility 
C that are in relative close proximity to others with similar types of treatment processes 

(e.g. direct filtration) 
 
For the purposes of the Phase II analysis, focus was directed at operational clusters falling within 
existing municipal district boundaries and those falling within emerging regional systems. 
 
Figure 4-6 shows suggested regional clusters based on the municipal district service model and the 
emerging regional infrastructure systems. Figure 4-7 shows suggested regional clusters based on 
the 25-year regional water supply concept. 
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4.4.2 Stand-Alone Operation Candidates 

Facilities falling into this category were those that: 
 
C were not placed in any regional infrastructure grouping for the 10- and/or 25-year plan 
C were not placed in any regional cluster operation or regional cluster monitoring group 
 
The majority of facilities within the category tended to be those where the economics of 
regionalization did not make sense. The majority of the aesthetic treatment facilities (e.g. iron 
removal) or high quality groundwater (disinfection only) type of treatment facilities tended to be 
within this category. As previously noted, priority was given to addressing the needs of facilities 
facing health challenges as opposed to aesthetic challenges. Therefore, no special attempt was 
made to extend a regional piping network to address non-health concerns or aesthetic challenges 
faced in the communities. However, these facilities were on occasion made part of a regional 
infrastructure system if they happened to be in close proximity to proposed regional pipelines and 
the economics were favourable. Figure 4-8 identifies stand-alone operation candidates. 
 
4.4.3 Optimization Candidates 

Facilities placed into this category were those deemed, by the Phase I field inspection team, to be 
capable of performing better through some degree of optimization and minor capital improvements. 
Facilities falling within this category tend to include those with ample (hydraulic) capacity that have 
not been able to consistently meet performance standards. In such cases, the focus is taking 
what’s there and making it work better. Doing so has the obvious benefit of maximizing the useful 
life and minimizing future capital investment until absolutely necessary. Figure 4-9 shows the 
candidate facilities for optimization to address immediate upgrade needs. 
 
4.4.4 Remote Monitoring Candidates 

For high quality groundwater (HQGW) systems with only disinfection treatment, the need for full-
time daily site visits by a certified operator is debatable. If a water supply can be proven to be a 
HQGW and reliable instrumentation (e.g. chlorine analyzer) is in place, the actual on-site operation 
time could be reduced without undue risk. Such facilities are considered prospects for remote 
monitoring assistance. These facilities are shown in Figure 4-10. 
 

4.5 WATER SOURCES FOR REGIONAL HUBS 

A preliminary water supply sustainability assessment was conducted for 29 water supply systems in Alberta 
that may be targeted as regional hubs for drinking water supply. The purpose of the assessment was to 
evaluate the long-term sustainability of the sources of water for each of these regional systems. The 
assessment was based on limited available data and must, therefore, be considered as cautionary rather 
than absolute in its conclusions. 
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The water supply sustainability assessment method was based on a “high-level” evaluation of five selected 
issues: demand growth; storage availability; in-stream flow requirements; point source pollution; and, 
general land use (non-point source pollution). Only four systems triggered more than one issue: Calgary, 
Camrose, Canmore and Lethbridge. The municipalities of Athabasca, Brooks, Edmonton, Fort McMurray, 
Grande Prairie, Medicine Hat and Pincher Creek were considered to have just one sustainability issue, 
based on the available information. In six of the seven cases the issue was related to an identified potential 
point source that could affect the water supply. However, at Pincher Creek, the issue was related to storage 
availability. The remaining water supply systems may have sustainability issues, but based on the available 
information, do not appear to have serious threats that could impact the future sustainability of their water 
supply. Detailed water supply risk assessments for each of the water supply hubs are recommended to 
confirm the extent of the threat with respect to long-term sustainability. 
 
4.6 WATER CONSERVATION MANAGEMENT – SENSITIVITY CHECK 

In view of the goals to have sustainable water supplies and affordable drinking water for Albertans, a 
sensitivity analysis was undertaken of the Phase II costs under three scenarios:  
 
C maintaining the status quo with respect to per capita water consumption  
C reducing relatively high per capita water demands to 450 L/c/d 
C reducing average water demands to 350 L/c/d 
 
Table 4-4 provides a breakdown of water consumption for water treatment facilities by region in the 
province. 
 
Depending on the region, 20 to 47% of the communities would be impacted by the 450 L/c/d limitation, and 
30 to 62% would be impacted by the 350 L/c/d limitation. The feasibility of achieving the indicated average 
water consumption limits and the costs of implementing a water conservation program are uncertain. 
Determination of this feasibility is beyond the scope of this report. 
 
Additional cost analyses were undertaken to evaluate the impact of average per capita water consumption 
reductions to 450 and 350 L/c/d thresholds in individual communities. Table 4-5 summarizes the 
percentage savings for candidate 25-year regional systems and their stand-alone counterparts, assuming 
that water consumption reductions are achievable. Those communities already below the indicated 
thresholds were assumed to maintain their present per capita water consumption levels. 
 
The analysis shows: 
 
C To achieve an average water demand threshold of 450 L/c/d, water consumption would have to be 

reduced about 16%; for an average water demand threshold of 350 L/c/d, water consumption would 
be reduced about 26%. This is close to AENV’s water strategy goal of 30% reduction. 

C All three cost parameters (Capital, operation and maintenance, present worth) would see 
reductions with decreased water consumption. 
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C Stand-alone systems would achieve greater capital cost savings than regional systems with 
reductions in water demands. 

C Regional systems would achieve overall greater cost savings than stand-alone systems with 
reductions in water demands. 
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5 Summary  

At present, there are 543 municipal water systems in the province. Among those, 120 facilities are 
connected to a regional system and 423 facilities are stand-alone (including hubs for the regional systems). 
The 10-year roadmap, if implemented, would result in 241 facilities connected to regional systems  
(72 regional systems utilizing 48 hubs) and 302 stand-alone facilities in the province. This would require a 
capital investment of $590 million over the next ten-year period. The 25-year roadmap, if implemented, 
would result in 354 facilities connected to regional systems (64 regional systems utilizing 38 hubs) and 189 
stand-alone facilities in the province. This would require a capital investment of $884 million over the next 
25 years. 
 
What will the reduced number of facilities mean to the province, municipalities and public? The desired 
outcome is increased assurance of high quality water and reduced health risks. Consolidation of water 
services delivery is one way of helping communities acquire and maintain the operational, technical and 
managerial capacity to meet health objectives in a reliable and sustainable manner.  
 
It is critical to recognize that a “one-size-fits all” solution model cannot be applied to all Alberta 
communities. Different situations warrant different solutions. The province-wide solution mix will invariably 
include a combination of regional infrastructure, regional operation and stand-alone water facilities. What is 
important is matching the model chosen to the unique opportunities and needs of the community being 
served. Thus, the role of Alberta Environment should be to engage communities in a discussion of an 
appropriate water service model rather than to prescribe one. Furthermore, AENV should facilitate this 
discussion with expert advice where necessary to assist in the development of water service delivery 
models that are tailored to local conditions and needs. 
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Appendix A - Tables  
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Table 2-2 

Ranking Criteria – Source Assessment 

CATEGORY RANK DESCRIPTION 

1 Assessment done. Adequate for present and future needs. 

2 No assessment done. Appears to be adequate for present needs. 

3 Assessment done. Adequate for present needs but not for future needs. 

4 No Assessment done. Appears inadequate for present needs. 

Quantity 

5 Assessment done. Inadequate for present and future needs. 

1 Water quality assessment done, no problems confirmed. 

2 Water quality assessment done, no apparent problems. 

3 No water quality assessment done, no apparent problems. 

4 No water quality assessment done, problems evident. 

Quality 

5 Water quality assessment done, confirmed problems. 

1 Assessment done, no mitigative measures needed. 

2 Assessment done, but action taken to mitigate issues. 

3 No assessment done, no apparent concerns. 

4 No assessment done, problems evident but no action taken. 

Source 

Protection 

5 Assessment done, problem confirmed, no action taken to alleviate problems identified. 
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Table 2-3 

Ranking Criteria – Treatment Performance Assessment 
CATEGORY RANK DESCRIPTION 

1 The plant meets the design standards 

2 Rating not used 

3 Rating not used 

4 Rating not used 

Design Criteria 

5 One or more critical component not meeting design criteria 

1 Evaluation done, the plant operates within design capacity at present and for future needs 

2 Evaluation done, the plant operates within design capacity at present but would not meet 

future needs 

3 No evaluation done, no immediate concerns 

4 Evaluation done, intermittent shortages identified, nearly at 90% capacity 

Capacity 

5 Evaluation done, plant has exceeded capacity, persistent shortages at present 

1 Meets 0.1 NTU criteria (100%) 

2 Meets 0.3 NTU criteria (100%) 

3 Meets 0.5 NTU criteria (100%) 

4 Does not meet 0.5 NTU consistently 

Performance -  

Turbidity 

(Surface & GWUDI) 

5 Does not meet 0.5 NTU at all 

1 Meets 0.05 mg/L manganese & 0.3 mg/L iron 

2 Rating not used 

3 Meets only one parameter (iron or manganese) 

4 Rating not used 

Performance -  

Groundwater 

5 Does not meet 0.05 mg/L manganese & 0.3 mg/L iron 

1 Meets CT and THM guideline 

2 Rating not used 

3 Meets CT but not THM guidelines 

4 Meets THM but not CT guidelines 

Performance (Surface & 

GWUDI) - Disinfection 3-

log Giardia, 4-log virus at 

t10/T of 0.1 (unless 

demonstrated higher) 5 Does not meet CT guidelines and THM guidelines 

1 Meets CT and THM guideline 

2 Rating not used 

3 Meets CT but not THM guidelines 

4 Meets THM but not CT guidelines 

Performance (GW)-

Disinfection 4-log virus at 

t10/T of 0.1 (unless 

demonstrated higher) 
5 Does not meet CT guidelines and THM guidelines 
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Table 2-4 

Ranking Criteria – Monitoring and Operations 
CATEGORY RANK DESCRIPTION 

1 Online, individual filter and combined filter (if applicable) 

2 Rating not used 

3 Online, combined filter only 

4 Rating not used 

Monitoring Turbidity 

5 Grab, combined filter only 

1 Continuous, online 

2 Rating not used 

3 Grab, daily 

4 Rating not used 

Monitoring Disinfection  

(at point where CT is 

estimated) 

5 Grab, less than daily 

1 Certified operator at appropriate level, cover-off, succession plan available 

2 Rating not used 

3 Certified operator at appropriate level, no cover-off, no succession plan available 

4 Rating not used 

Operations (Facility) 

5 No certified operator at appropriate level, no cover-off, no succession plan available 

1 SOP/ERP in place 

2 Rating not used 

3 Either SOP or ERP in place but not both 

4 Rating not used 

Operations (SOP/ERP) 

5 SOP/ERP not available 
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Table 2-5 

Weighting Factors of Ranks 
CRITERIA WEIGHTING 
Treatment -Disinfection of Giardia & Virus (Surface & GWUDI) 22% 
Treatment Performance - Turbidity (Surface & GWUDI) 16% 
Monitoring Disinfection 11% 
Operations - Staffing 10% 
Source Quantity 10% 
Treatment Design Criteria 9% 
Monitoring Turbidity 7% 
Treatment Capacity 4% 
Treatment - Disinfection of Virus (HQGW) 4% 
Treatment Performance - Iron & Manganese (Groundwater) 3% 
Source Protection 2% 
Operations - Plans (SOP/ERP) 2% 
Source Quality 1% 
Total (rounded) 100% 
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Table 4-3 

Summary of Costs (2004 Dollars – Millions) 
Stand-alone Facility 

Upgrades 
Regional Water Systems Horizon Region 

No. of 
Facilities 

Upgrade 
Cost 

No. of 
Facilities 

Capital 
Costs1 

Premium2 
Factor 

Total 
Capital 
Costs 

10-year Central 104 $71 30 $68 2.9 $139 
 Northern 87 $112 90 $81 1.4 $193 
 Southern 111 $120 121 $137 2.1 $257 
 Alberta Total 302 $303 241 $287 2.0 $590 

25-year  Central 64 $49 68 $202 1.6 $251 
 Northern 52 $98 127 $186 0.9 $284 
 Southern 73 $76 159 $273 1.4 $349 
 Alberta Total 189 $223 354 $661 1.3 $884 

1 Another $75 million is estimated for expansion of some hubs to accommodate additional regional spoke demands. 
2 Present worth premium factor. 

 
Table 4-4 

Water Consumption Analysis 
REGION # OF FACILITIES % > 450 L/c/d % > 350 L/c/d 
Central Region, Red Deer 80 27 43 
Central Region, Stony Plain 62 24 39 
Northern Region, Edmonton 79 20 30 
Northern Region, Grande Prairie 82 28 40 
Southern Region, Calgary 134 28 48 
Southern Region, Lethbridge 97 47 62 

 
Table 4-5 

Water Conservation Impacts on Consumption and Costs 
ITEM Consumption Reduced to 

450 L/c/d 
Consumption Reduced to

350 L/c/d 
 Stand-alone Regional Stand-alone Regional 
Water Consumption 16% 26% 0% 0% 
Capital Cost 5% 3% 11% 4% 
Operation & Maintenance 2% 16% 4% 26% 
Present Worth 4% 12% 8% 18% 
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Appendix B - Figures  
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