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3. Management of the water system should be based on assessment and
management of public health risk from source to tap, as well as on end product
testing. A good test result may lull people into thinking there is no risk to the
system. In fact, random monitoring of water quality by microbiological or
chemical testing cannot in itself ensure water safety and cannot substitute for
good risk assessment and risk management. We must anticipate the risks to our
drinking water and take steps to prevent them from occurring, rather than hope
we catch them in random tests. Good water system management requires a culture
of continuous quality improvement.

4. Better protection and management of the land that surrounds the water source will
protect and improve the quality of water at the tap. However, there are limits to
what such measures can achieve. Pathogens such as Cryptosporidium and Giardia are
inevitably present in B.C. watersheds. It will always be difficult to maintain low
turbidity (cloudiness), particularly during times of high rainfall or during the
spring snowmelt. Consequently, appropriate water treatment or alternate water
supplies must be in place to handle episodes of poorer source water quality.

5. To prevent disease, all surface water requires disinfection. This generally includes
the presence of a detectable disinfection residual at the end of the distribution
system. Groundwater systems that are subject to microbiological contamination
from surface water should also have disinfection. There are some groundwater
systems that after careful assessment and testing may be determined to be safe and
to not need disinfection. 

6. Maintaining safe drinking water will require investments in filtration and other
advanced forms of water treatment. Chlorine and other disinfectants kill many of
the micro-organisms that cause disease. Unfortunately, these traditional methods of
water treatment do not always neutralize hardy parasites such as Giardia and
Cryptosporidium. Additional purification methods are available, and many water
suppliers have already enhanced their treatment systems using these newer
technologies. The adoption of treatment standards for all B.C. water systems, with a
timeline for compliance, will move B.C. along in this direction.

7. Good, accurate information is essential to any decision-making and management.
When it comes to B.C.’s water systems, we currently rely on a patchwork of
information about disease outbreaks, boil-water advisories, and statistics collected
by individual water suppliers and regulatory staff. British Columbia needs a
database that reports on the characteristics of all water systems, water system
performance, and the occurrence of water-related illnesses.

8. If we want to improve drinking water quality in British Columbia, we will have to find
ways to pay for it. Risk assessments and evaluations, improved treatment plants, more
manpower for assessment and monitoring—all of these require adequate funding.
There are many ways to raise the capital and operating costs needed for improvements
and enhancements—taxation, user-pay, or public-private partnerships are examples.
Consumers and politicians will need to be aware of the benefits and costs of drinking
water improvements, in order to make the best decisions about how water systems
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should be managed and where the money will come from. Nevertheless, it must be
stated that without adequate funding, no improvements can take place.

Blueprint for Action

Chapter 6 of the report contains 32 specific recommendations to help improve water
quality in British Columbia. With each recommendation, we have identified the agency or
individual that should take the lead in putting the recommendation into action. Together,
the recommendations form a blueprint that can be used to focus our efforts on the most
urgent and correctable problems that will have the greatest returns in terms of
improved public health. If the recommendations are implemented, we can expect to see
continued improvement in drinking water quality and a reduction in water-related
illness in British Columbia.
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Blueprint category Recommended actions

1 Commitment to drinking water quality 1. Legislated authority*
2. Size of regulated systems*
3. New and orphaned water systems
4. Groundwater
5. Cross-connection control 
6. Inter-ministry coordination*
7. Drinking water specialists
8. First Nations water systems
9. Standards and guidelines
10. Microbiological treatment standards*
11. Fluoridation 
12. Additional resourcing
13. Access to capital funds

2 Risk assessment and information
gathering

14. Multiple barriers and critical control points
15. Hazard identification and risk assessment
16. Surveillance for waterborne disease
17. Standardized data-set and provincial

database for drinking water quality

3 Planning for risk management 18. Risk management plans
19. Triggering of boil-water advisories
20. Regional action plans

4 Quality assurance and good
management practice

21. Laboratory accreditation
22. Testing of raw water sources
23. Terms and conditions of operating permits 
24. Operator training and certification 
25. Practice guidelines—local health officials 

5 Public involvement and education 26. Community involvement
27. Public education 

6 Accountability 28. Performance measures*
29. Public reporting* 

7 Research and evaluation 30. Watershed and groundwater research
31. Walkerton Inquiry report
32. Long-term evaluation of results 

Blueprint for Action on Drinking Water Quality

* Priority recommendations



Priority recommendations

Each of the 32 recommended actions is important and will contribute to improving the
safety of British Columbia’s drinking water. To get the maximum benefit from existing
drinking water programs and to prepare for the future, the most urgent areas for action are:

Provide legislative authority that establishes drinking water as the
priority water use (Recommendation 1) 
Many of the watersheds in the province serve a variety of uses—forestry, mining,
agriculture, urban development, and recreation—as well as being a source for drinking
water. They require management so that drinking water systems that may be vulnerable
to microbiological, physical and chemical contamination are sufficiently protected while
allowing for appropriate multiple uses. 

Recommendation 1 – Ensure that there is legislative authority (such as
the Drinking Water Protection Act) that gives priority to the safety of
drinking water and that covers management of the system from source
to tap. Lead: Ministry of Health Services.

Consider establishing various levels of regulation, depending on the
size of the water system and the population served
(Recommendation 2)
British Columbia has three times as many water systems as it did ten years ago. Most 
of the increase has been among small water systems serving two to 14 connections each.
It has been suggested that the threshold of regulation be increased to five, 10 or even 25
connections. While it is true that if British Columbia’s 2,000 small systems were 
de-regulated public health resources would be freed up to focus on large systems, all
British Columbians deserve protection from waterborne illness. A workable alternative
is to establish different levels of drinking water standards according to the type and size
of the water system. 

Recommendation 2 – (a) Continue to apply drinking water legislation
and regulations to all systems with one connection or more that serve
more than a single-family dwelling. (b) Study and carry out public
consultation on the feasibility of taking an accreditation or graded
approach to small water systems (with less than 15 connections), rather
than full compliance with legislation. (c) If legislation is amended such
that small water systems are subject to less stringent regulatory
requirements, provide training for water system owners, so they know
how to protect users by ensuring safe drinking water. (d) Provide public
awareness and education regarding any changes, as well as some means
of informing homeowners of their responsibilities and liabilities.
Lead: Ministry of Health Services.
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Make a commitment to coordination in the regulation and 
management of water systems (Recommendation 6)
The duties and responsibilities for water quality in the province are split between a
number of ministries and agencies (see Table 2). Clear government accountability,
increased cooperation, and coordination are needed.

Recommendation 6 – Establish—either through legislation or
administrative policy—a lead ministry coordination function, or other
coordinating mechanism for water quality issues. 
Lead: Provincial government.

Require microbiological treatment standards (Recommendation 10)
Water treatment is the most effective means of protecting the public from water-related
illness. Compared to many other jurisdictions, B.C. has a long history of under-treating
its drinking water. Setting and implementing treatment standards (such as required log
reductions for each system) would minimize the health risks that British Columbians
face from waterborne contaminants.

Recommendation 10 – a) Incorporate treatment standards into the
operating permits for water systems. b) Set a minimum level of
treatment (required log reductions for pathogens found in B.C. waters,
particularly Giardia and Cryptosporidium) to be met by all water
treatment systems. c) Develop a consistent set of guidelines for use by
medical health officers in deciding when, where, and how much
additional treatment may be required for a particular system.
Lead: Ministry of Health Services and local health officials.

Establish a standard set of performance measures, along with 
methods for public reporting of results (Recommendations 28 and 29)
The number of waterborne disease outbreaks, contacts with the health care system for
intestinal diseases, and an annual count of boil-water advisories are some of the
performance measures we have available. These measures are useful, but they have
limitations in terms of completeness and timeliness. We do not at present know, for
example, how many systems treat their surface water, and how many simply deliver
untreated water to consumers. How many log reductions does each system achieve in
its treatment against Giardia and Cryptosporidium? How many systems have personnel
who have undergone operator-training certification? These are some of the important
data elements we should know. An expanded, standard set of measures —and methods
to collect the needed information—would assist in gauging our success in protecting the
quality of drinking water. The proposed data-set (Appendix E) provides the required
data elements for several potential performance measures.
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Recommendation 28 – From a standardized data-set and the
recommended provincial database for drinking water quality (see
recommendation 17), establish a smaller set of key measures to be used
for reporting on the quality of British Columbia’s drinking water and
the performance of drinking water systems.
Lead: Ministry of Health Services, Ministry of Water, Land and Air
Protection, and Ministry of Sustainable Resource Management.

The public has the right to know the results of monitoring their water supply.
Dissemination of this information, a requirement for true public accountability for water
management, has become the common practice in other jurisdictions. It is already being
made available by some of the larger suppliers and health regions in B.C. (See: Capital
Region, Greater Vancouver and Fraser Valley web sites—Appendix B). Regulations
currently require public notification of test results on the regulated microbiological
contaminants and of other monitoring results. Some do this, however, only on a specific
request by a member of the general public, if for example a citizen happens to call and
ask for the results. Publicly available reports produced from this information would
improve accountability. 

Recommendation 29 – (a) Provide the public regularly with results of
chemical, physical, and microbiological monitoring of their drinking
water supply and with an interpretation of the health significance of
these results, with the assistance of the medical health officer. Lead:
Water suppliers. (b) Make regional information on water quality and
water systems (see recommendation 28) available to both professionals
and interested members of the public, including information on what to
do during boil-water advisories. Lead: Local health authorities.
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Most of the time, British Columbia’s drinking water at the tap is safe to drink.

Thus, many of us take safe drinking water for granted. This report explores drinking

water issues—from the water’s source to the consumer’s tap. Waterborne illness has

been and continues to be a serious public health concern in British Columbia, affecting

the health of the population and the economy.

Drinking Water Quality—A Public Health Issue

Water is essential for human health and survival.
Each of us needs to replace in lost fluids the
equivalent of between one and two litres of water a
day. Deprived of all food, we can last for more than
a month. Without water, we cannot survive more
than a week (Health Canada, Water—facts and tips).

British Columbia is seemingly blessed with an
abundant supply of fresh water. Our landscape
abounds with glacier-fed streams, raging rivers,
and mountain lakes—water sources that appear
to be pure and inexhaustible. Vast areas of the
province receive regular and plentiful rainfall.
Compared to many other regions in North
America and the world, it would seem we have
few worries about the quantity or quality of our
drinking water. Indeed, for years we have been so
confident about the supposedly pristine nature of
our water supply that a number of our water
systems simply deliver water from the source to
the tap with little or no treatment. 

A series of recent issues, including an outbreak of waterborne illness that infected an
estimated 2,700 people and killed seven in Walkerton, Ontario, have brought into sharp
focus the danger of taking drinking water quality for granted. Across Canada and North
America, the public and governments are looking with fresh eyes at the potential risks
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1. Introduction

The term “public health” refers to a system of programs,

services, and approaches aimed at improving the health of

the population.

Protecting Canadians against health and safety risks is an

essential public health function. Science (providing evidence),

surveillance (monitoring and forecasting health trends), risk

management (assessing and responding to risks), and

intervention (taking action) form the basis of health protection

activities.1 

Many health protection activities, including those related to

drinking water safety, are considered so important to the

health of the public that they are enshrined in legislation.

1Survey of Public Health Capacity in Canada: Highlights—Final

Draft. Federal, Provincial and Territorial Advisory Committee

on Population Health, March 2001.

Public Health Perspective



to human health by the contamination of our water systems and are examining ways to
reduce or remedy those risks.

Water quality can be difficult to define. Water may be acceptable for some purposes but
not for others. Water that provides a suitable habitat for fish or other aquatic life may
not be fit for humans to drink and vice versa.

This report discusses current drinking water quality issues in British Columbia from a
public health perspective. Its aim is to provide an in-depth exploration of water quality
issues from the water’s source to the consumer’s tap in relation to the health of the B.C.
population. Widespread consultation was carried out to ensure that the information
presented here is accurate and that it incorporates ideas from the many people involved.

The report outlines the role of the public health system, other government ministries,
the water suppliers and the consumers in the regulation and management of B.C.’s
water systems. It discusses how existing Canadian and international water quality
guidelines and scientific evidence guide public health decisions concerning the safety
of drinking water. 

The major microbiological and chemical agents that can contaminate drinking water are
discussed in detail, as well as the current evidence about how to help prevent those
agents from entering or remaining in the water supply. The report discusses specific
public health issues around each component of the water system, from source
protection, to water treatment, to maintenance of the pipe infrastructure and distribution
system, to the consumer’s tap. Finally, the report will detail a series of recommendations
that can be used as a blueprint to focus our efforts on the most urgent and correctable
problems that will have the greatest returns in terms of improved public health. If the
recommendations are implemented, we are certain there will be continued improvement
in drinking water quality and reduced illness in British Columbia.

How Water Systems Work

Before beginning our discussion of drinking water quality, it is useful to consider how
a water system works and to define some of the key terms that are used throughout
this report.

Drinking water is water used for human consumption, food preparation, or other
normal household purposes. Safe drinking water (also called “potable” water) is water
that is safe to drink and fit for domestic purposes without further treatment.

A water (or waterworks) system is a system of water supply, including its source,
treatment, storage and distribution facilities, where drinking water is provided for
domestic purposes. The drawing on the following page shows some of the components
of a typical water system (Figure 1).
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Figure 1: A Typical Water System Showing Sources, Treatment and Distribution Systems



Each water system receives its water from one or more sources. Three-quarters of 
British Columbia’s water supply comes from surface water—lakes, streams, creeks,
rivers or rainfall. Because it is open to the atmosphere, surface water is particularly
vulnerable to contamination by the actions of humans or animals or by natural events in
the watershed such as landslides or extreme runoff from heavy rain. The rest of our water
comes from groundwater—water that comes from either wells or springs, which are fed
by underground water sources called aquifers. Some groundwater comes from deep,
confined aquifers that are not subject to surface contamination, although the water may
contain high levels of naturally occurring elements such as arsenic. Other underground
sources are unconfined and are replenished by surface water. Leaching of contaminants,
such as nitrates or bacteria, can taint these. Poor well construction practices are also a
cause of contamination, as are improperly capped or abandoned wells. 

After entering the water system, water undergoes one or more types of water treatment.
Filtration is a purification method that removes soil particles and plant material that can
interfere with disinfection. Filtration also removes parasites that are not killed by
disinfection. Chlorine and/or other disinfectants are added to the water, killing many of
the micro-organisms that cause disease. 

After treatment, water is stored and transported to customers through a distribution
system that reaches homes, schools, hospitals, fire hydrants, irrigation systems, and
other users through “service connections.” Contamination can occur during storage or
distribution, for example, through the re-growth of microbes in the pipes, backflow of
contaminants from cross-connections, backsiphonage, infiltration or unprotected storage
facilities and during repairs and construction.

Historical Role of Public Health in Safeguarding Water Supplies

The importance of clean water to the health of the population has been recognized since
ancient times. Various forms of water treatment were described in early Sanskrit and
Egyptian writings. Hippocrates, 2400 years ago, recognized water as essential to human
health and recommended rainwater be boiled and strained. However, it wasn’t until
widespread urbanization during the Industrial Revolution that the realization emerged
that public water supplies could transmit disease and could be the source of devastating
infectious outbreaks, such as typhoid and cholera (National Research Council, 1977).

In one of the earliest and still classic cases of epidemiology, which occurred before the
germ theory of disease was established, London physician Dr. John Snow concluded in
1854 that a section of the London water system was transmitting cholera. By plotting
cholera deaths on a map of the city, he showed that residents in a borough served by a
water pump (the Broad Street Pump) whose source was a section of the Thames River
polluted with sewage had an extraordinarily high incidence of disease. In contrast,
residents in the same neighbourhood served by a pump drawing water upstream on the
Thames, unpolluted by sewage, had an extremely low incidence of cholera (National
Research Council, 1977; Last, 1997).
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By the early 20th century it was established that various forms of water filtration, along
with the addition of chlorine to the water supply, could all but eliminate the scourges of
cholera and typhoid and other infectious agents from the water. In summarizing the ten
greatest achievements in public health this last century, the U.S. Centers for Disease
Control cited the provision of clean drinking water as one of the prime reasons for the
dramatic reduction in deaths and illness from infectious disease (Centres for Disease
Control and Prevention, 1999). According to the U.S. National Academy of Engineering,
water treatment ranks fourth among the greatest engineering feats of the 20th century
(National Academy of Engineering, 2000). 

But despite these significant advancements, the threat to public health from
microbiological contamination of water has not been removed entirely. In fact, in the late
1980s and 1990s, a series of outbreaks of waterborne illnesses, particularly from the
protozoa Giardia and Cryptosporidium around North America, along with the emergence
of new toxin-producing strains of bacteria that can be carried in water, such as E. coli
O157:H7, has renewed the concern for the safety of our water supplies. 

For a number of years, the Provincial Health
Officer, provincial government ministries, local
health authorities, and the B.C. Centre for Disease
Control have all been reviewing the measures that
need to be in place to prevent outbreaks of
waterborne parasitic disease and to manage
emerging health risks in our water. 

A 1999 report by the Auditor General found that
British Columbia’s drinking water sources were
showing signs of strain. The report concluded
that B.C. was not adequately protecting drinking
water sources from human impacts, and that this
could have significant cost implications in the
future (Office of the Auditor General, 1999).
Following the Auditor General’s report, the
provincial government asked the Provincial
Health Officer to develop a report examining the

full spectrum of water issues from source to tap. The report was well under way when
events in the small Ontario town of Walkerton in the late spring of 2000 gave the report
increased impetus and brought home to governments and the public across the Canada
the gravity of the water issues which confront us.

Ensuring safe drinking water is a considerable challenge, because there are literally
thousands of different water systems in British Columbia—more than 3,000 public and
community water systems under provincial jurisdiction and 468 small First Nations water
systems under federal jurisdiction. While water systems share some common features,
individual water systems are designed in different ways and will face specific issues and
challenges. Furthermore, the provision of safe drinking water is not a static practice, but
involves the dynamics of new technology and demands placed by a growing population.
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Since 1993, the Provincial Health Officer has been required by

the Health Act to report annually to British Columbians on

their health status and on the need for policies or programs

that will improve their health. Some of the reports to date

have given a broad overview of health, while others have

focussed on particular topics such as women’s health, child

health, or immunization.

Drinking water quality provides the focus for this year’s

annual report.

Copies of Provincial Health Officer’s reports are available free

of charge from the Office of the Provincial Health Officer,

(250) 952-0876, http://www.healthplanning.gov.bc.ca/pho

Provincial Health Officer’s Reports



In general, most of the time, British Columbia’s water is safe to drink, and many
improvements have been made to water systems over the years. On the other hand,
British Columbia received barely a passing grade in the first-ever survey of how
Canadian provinces and territories are doing in protecting their drinking water
(Christensen & Parfitt, 2001).

When Water Systems Fail
The risks to health from contaminated water in B.C. are not merely theoretical.
Waterborne illness has been and continues to be a serious public health concern in B.C.,
affecting the health of the population and the economy of the province. 

For a number of years, B.C. has had the highest rate of enteric (intestinal) illness of all
the provinces in Canada (Figure 2). Since 1980, there have been 29 confirmed
waterborne disease outbreaks, by such microbial agents as Giardia, Cryptosporidium,
Toxoplasma and Campylobacter (Table 1). Many of the outbreaks were the result of water
system failures or the absence of adequate treatment. It must be stated bluntly that in
many areas of the province, B.C. has been under-treating its water for years. The
outbreaks have resulted in tens of thousands of people getting sick, experiencing mild to
extreme gastrointestinal discomfort, and missing work. The outbreaks may have
contributed to a premature death or worsening of disease for vulnerable populations,
such as the frail elderly or people with AIDS. 
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In August 2001, 304 communities in B.C., or ten per cent of the water systems, were
under boil-water advisories as a result of the water not meeting minimum standards 
for treatment and/or the presence of fecal or total coliform bacteria in water samples
(Figure 3). This number is much higher than most other provinces in Canada 
(B. Boettger, personal communication, July 10, 2001). Most of these advisories were on
water systems serving between 15 and 5,000 people and as such, represent fewer than
one per cent of the B.C. population. Nevertheless, it is clear that more can be done to
reduce the incidence of boil-water advisories in the province and to minimize our
reliance on individual households boiling water as a de facto form of water treatment.

Lessons of Walkerton

During a period of heavy rain in May 2000, runoff from a farmer’s field became
contaminated with cattle manure and seeped into one of the wells that fed the Ontario
town of Walkerton’s water supply. The effluent carried a relatively new, toxin-producing
strain of E. coli, called E. coli O157:H7. Evidence emerging from an inquiry into the
outbreak (the Walkerton Inquiry) has revealed that not only was one of the town’s wells
shallow and vulnerable to contamination, but the individuals working for the local public
utilities commission were not adequately trained nor even cognizant of their duty of care.
Test results were ignored, chlorination was haphazard, communication with the local
public health official was neither systematic nor honest, and prompt communication with
the public did not occur. The results were disastrous, and seven people died. Walkerton
has proved that complacency concerning our water systems does not simply increase the
risk of stomach upset or missed days of work; complacency can kill. 
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Figure 3: Boil-Water Advisories, B.C., 1986 - 2001

This chart shows the number of advisories in place at one point in time each year.  In August 2001, there were 304 advisories, 
affecting about 10 per cent of the 3,016 water systems and one per cent of the provincial population. The increase in boil-water 
advisories in recent years is due in part to the  Safe Drinking Water Regulation and increased emphasis on testing and reporting, 
which leads to identification of more unsafe water supplies. Source: Public Health Protection, B.C. Ministry of Health Services.  
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The Ontario Independent Commissioner (the Walkerton Inquiry) has held extensive
hearings and received submissions. Results of the Commission’s review is expected in
the spring of 2002.

The lesson of Walkerton is that we must be ever-vigilant about the integrity of our water
supplies. There is no way to ever ensure “zero risk”—contamination can occur before
testing reveals its presence or our testing may not detect agents capable of causing
disease. But we can have systems in place that adequately foresee and attempt to
minimize the chance of contamination. We can have regular and systematic surveillance
so that if contamination or inadequate treatment occurs, prompt and aggressive action
removes the threat and also effectively, honestly and quickly alerts the public to prevent
widespread illness.

Recent Action in B.C.

In October 2000, the provincial government undertook to develop a drinking water
protection plan to help improve drinking water quality in B.C. The government, with
input from environment, public health and water quality experts, based on the multi-
barrier approach, identified four measures that must be in place to ensure that drinking
water is safe:

• Source protection. There must be management of the water source through effective
controls over land uses to reduce contamination;

• Water treatment. There must be appropriate water treatment;

• Safe distribution systems. There must be sound, well-maintained and safe water
distribution systems, so that water does not become contaminated in its delivery;
and

• Effective monitoring. There must be effective monitoring of water quality and
enforcement of standards.

A draft Drinking Water Protection Plan was drawn up that incorporates these four
measures and outlines a series of possible steps that could be taken in each area. During
January and February of 2001, a series of information sessions and public consultation
forums were held around the province to solicit input on the plan from water users,
water providers and the public in the regions. The resounding message from the
consultations was that the public wants more to be done to protect drinking water
quality in the province: stronger legislation, more effective source protection, and more
money for infrastructure and safe drinking water programs (Praxis Pacific, 2001). Based
on the consultations, the Drinking Water Protection Act was developed and received Royal
Assent on April 11th 2001. The new Government is reviewing this legislation to
determine if there is a need for modification. 

� See Drinking Water Protection Act, page 32.
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The multi-barrier approach is a good start for the protection and improvement of the
B.C. drinking water supply. While water quality issues are evolving every day in B.C.
and Canada, this framework will not become outdated. Indeed, it is the backbone of any
safe water system and will serve us well into the future. We recommend the
development of a HACCP process to address the multi-barrier approach in a more
systematic way. 

� See HACCP page 77 and recommendation 14. 

This Provincial Health Officer’s report on Drinking Water Quality that outlines the
public health perspective on drinking water is intended to complement the other
government actions that have been taken. While issues continue to evolve and the
implementation of the legislative framework is being reviewed, this document is meant
to serve as a reference that will remain relevant for at least 10 years in B.C. It aims to
delineate the various public health risks from contaminated or inadequately treated
water and what can be done about them. Along with learning from the experience of
Walkerton, we have studied experiences in other jurisdictions (Europe, U.S. and
Australia) on the controls needed to prevent and correct outbreaks of illness from
drinking water. The recommendations reflect the best advice available at this time.
Taken together, these recommendations, if followed, will assist B.C. to take practical and
positive steps to further ensure the high quality of our drinking water supplies for all
our citizens. 
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The primary responsibility for safe drinking water lies with the supplier (sometimes

called the purveyor) of water. This chapter describes the role of the regulators (local

health authorities, government ministries) and the provincial, national, and

international organizations that are involved in setting standards. This chapter also

recognizes the role of individual consumers in preventing waterborne illness.

Roles and Responsibilities

The delivery of safe drinking water from the source to the consumer is a complex process
involving many players. Government, various agencies and authorities, water suppliers,
and consumers have interests and responsibilities in one or more steps in the process.

Water Suppliers
Water suppliers are people or organizations that provide water to the public or to
communities. Water suppliers can be a local or regional government, a water board or
company, or an individual.

Water suppliers have ultimate responsibility for delivering safe water to the consumer.
Their responsibilities are outlined in B.C.’s Safe Drinking Water Regulation.

Local Health Authorities
Local health authorities are responsible for protecting the public from waterborne
illness. At this time 18 regional health authorities in the province—11 regional health
boards and seven community health services societies, each with responsibility for a
specific geographic area, employ the following public health officials, who each play a
role in ensuring the safety of drinking water:

• Medical health officers, who are medical doctors trained in public health and
appointed by Order in Council. They have the legislative authority under the
Health Act to protect public health including controlling infectious disease
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outbreaks and preventing waterborne illness. There are 18 medical health officers in
the province.

• Environmental health officers, who are also called public health inspectors, have
legislative authority under the Health Act and carry out the requirements of the 
Safe Drinking Water Regulation as well as other public health regulations. There are
250 in the province. They inspect and monitor water systems and provide operating
permits for all public and community water systems.

• Public health engineers, who are licensed professional engineers, have legislated
authority under the Safe Drinking Water Regulation. There are seven public health
engineers in the province. They issue permits for construction, alteration, or extension
of water systems, provided the applicant has submitted appropriate plans and water
quality analysis for the water source. The public health engineers also inspect existing
water systems to assess risks and identify deficiencies, and, working with the local
environmental health officers, to follow up any problem to find solutions or take
appropriate actions.

The medical health officers, environmental health
officers, and public health engineers are together
responsible for ensuring public health protection
at all public and community water systems from
intake to tap. They also have responsibility for
on-site sewage disposal systems and any sanitary
issues that may contaminate water supplies.

Throughout Canada, approval for the design and
operation of water treatment facilities is regulated by
provincial environment agencies. British Columbia
is unique in that health officials, employed by
local health authorities, are the regulators. Only
one other jurisdiction in Canada, New Brunswick,
currently empowers health officials to regulate
drinking water.

Provincial Government
The provincial government has overall legal
authority and responsibility for drinking water in
British Columbia. After considering
recommendations from national and provincial
experts, the provincial government decides which
water protection programs it will implement and
fund. The provincial government also makes laws
and regulations about drinking water and the
prevention and control of waterborne diseases.

The Ministries of Health Services and Health
Planning play a role in directing and establishing
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1. Drainage, Ditch and Dyke Act

2. Environment Management Act

3. Environmental Assessment Act

4. Forest Land Reserve Act

5. Private Land Forest Practices Regulation 

6. Forest Practices Code 

- Range Practices Regulation

- Operational Planning Regulation

- Forest Road Regulation

- Timber Harvesting Practices Regulation

- Silviculture Practices Regulation

7. Health Act

- Sanitary Regulations

- Sewage Disposal Regulation

- Safe Drinking Water Regulation

8. Local Government Act

9. Mines Act

- Mineral Exploration Code

10. Range Act

11. Waste Management Act

12. Water Act

13. Water Protection Act

14. Water Utility Act

15. Drinking Water Protection Act

For more information about  B.C. legislation and B.C. ministry

responsibilities, see Appendix B for web sites.

Legislation Affecting B.C. Water



general public health drinking water policies and guidelines for medical health officers,
environmental health officers, and public health engineers. The ministries encourage
consistency across the province, while recognizing the discretionary powers of the local
public health officials. 

In particular, the Public Health Protection Branch, Ministry of Health Services, is
responsible for the development and implementation of provincial legislation, policies,
and program standards relating to drinking water quality. It has been actively involved
in amendments to the Safe Drinking Water Regulation and the development of the
Drinking Water Protection Act (April 2001). The Branch participates in inter-ministry
water issues committees and is a member of the federal/provincial committee that
oversees the updating of the Guidelines for Canadian Drinking Water Quality.

Working with community partners such as the
B.C. Water and Waste Association and the
Ministry of Water, Land and Air Protection, the
Public Health Protection Branch has developed
and carried out well protection workshops. A
curriculum for water system operator training has
been developed, and workshops are planned to
implement the training. The Branch has also
developed a booklet to help small waterworks
operators develop an emergency response plan,
as required under law, to which they can refer in
case of an emergency that might present a threat
to the health of people drawing their water from
that system.

The Public Health Protection Branch collects data
on water systems in B.C. and develops policies
and guidelines for local health authorities, who
are responsible for the direct delivery of programs
and the prevention of water-related diseases. Four
guidelines have been completed (boil-water
advisories, bulk water, disinfection, and

disinfection waiver), and nine others are in draft form, including terms and conditions
of an operating permit, turbidity, source water and potability, and waterworks
construction guidelines.

The Provincial Health Officer, whose Office reports to the Minister of Health Planning, is
the senior medical health officer for British Columbia. The Provincial Health Officer
provides advice on drinking water quality to government ministries and works closely
with the Ministry of Health Services, the B.C. Centre for Disease Control, medical health
officers, and other health officials to fulfill their legislated health protection and disease
control mandates. Duties of the Provincial Health Officer are outlined in the Health Act.

The Ministry of Water, Land and Air Protection Protection plays the lead role for
pollution prevention in water sources. This ministry monitors water quality in selected
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The province of British Columbia implemented a new

government structure on June 5, 2001. The changes affected

the organization of most ministries, including those

responsible for health and the environment.

The Ministry of Health Planning and the Ministry of Health

Services were established. Prior to the restructuring, their

responsibilities were carried out by a single ministry, the

Ministry of Health and Ministry Responsible for Seniors.

The Ministry of Water, Land and Air Protection Protection was

established, with responsibility for environmental protection.

Strategic planning functions from the former Ministry of

Environment, Lands and Parks and other resource ministries

were brought together under a new ministry, the Ministry of

Sustainable Resource Management.

For full description of B.C. Government ministries and their

responsibilities see Appendix B for web site.

Provincial Government Ministries



B.C. surface waters. In 1996, it published the B.C. Water Quality Status Report to provide
information to the public on the state of surface water quality in B.C. and then in March
2000 published the companion report, Water Quality Trends in Selected B.C. Waterbodies
(B.C. Ministry of Environment, Lands and Parks, 1996; B.C. Ministry of Environment,
Lands and Parks and Environment Canada, 2000).

The Ministry of Water, Land and Air Protection Protection also has numerous projects
concerning protection and management of groundwater. It is conducting an inventory of
B.C. groundwater sources, identifying and mapping aquifers. To date some 420 aquifers
have been mapped. In conjunction with the Ministry of Health Services it has produced
the Well Protection Toolkit along with other educational materials. Workshops on well
protection have been held throughout the province. 

One of the key legislative tools the ministry uses to prevent pollution of drinking water
sources is the Waste Management Act. This legislation and its regulations regulate all
point source discharges of industrial and municipal liquid waste to the environment.
The Waste Management Act also delegates significant powers to regional pollution
prevention managers to approve discharge and disposal permits and to issue pollution
abatement and prevention orders.

The Ministry of Water, Land and Air Protection is taking the lead role in co-ordinating
the other ministries on water quality issues. Since the 1999 Auditor General’s Report, it
chairs the Director’s Committee on Drinking Water and with the Ministry of Health
oversaw the government’s Drinking Water Protection Plan, holding consultations
around the province as well as spearheading the development of the Drinking Water
Protection Act.

The Ministry of Sustainable Resource Management
was established in June 2001. This new ministry
brings together the strategic planning functions
from the resource ministries and the Land Use
Coordination Office. The ministry will support the
development and approval of land and water use
plans. It is responsible for issuing water licences to
surface water suppliers. It also oversees
community watersheds defined under the Forest
Practices Code.

Other government ministries also have roles in
water issues. The Ministry of Community,
Aboriginal and Women’s Services works closely
with the health ministries to identify and confirm

priorities with respect to municipalities, improvement districts, and regional districts’
activities as they relate to the Health Act. Community, Aboriginal and Women’s Services
also provides study grants and construction grants to improve water system infrastructure. 

The Ministry of Forests plays an important role, in partnership with the Ministry of
Water, Land and Air Protection Protection, in ensuring watershed protection on Crown
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A community watershed is the drainage area of a stream or

river above the most downstream point at which water is

diverted for human consumption.

A water users’ community must license the diversion under

the Water Act for a waterworks purpose or for a domestic

purpose. Alternately, the diversion can be licensed for another

domestic or waterworks purpose, if specifically approved by

both a Ministry of Forests regional manager and a designated

Ministry of Sustainable Resource Management official.

Usually, the drainage area must be smaller than 500 km2.

Community Watershed



lands and tenured private land, by way of administration of the Forest Practices Code of
British Columbia Act. The Forest Practices Code establishes requirements for strategic and
operational planning, and for forest and range management practices that protect an
array of forest values. The Ministry of Forests ensures that proper planning is carried
out, and that activities are conducted according to the plan, and regulatory
requirements. While all water sources are to be considered and protected to a certain
degree on all lands under the Ministry of Forests’ tenure, an enhanced level of
protection is afforded to community watersheds that are designated as such under the
Forest Practices Code. There are 450 to 500 community watersheds in B.C. Many were
designated automatically when the Forest Practices Code came into effect in 1995. Other
community watersheds were/are designated by a Ministry of Forests regional manager,
in consultation with a Ministry of Environment, Lands and Parks (now the Ministry of
Sustainable Resource Management) environment official. The Forest Practices Code does
not apply to privately owned lands, which comprise many of the community
watersheds on Vancouver Island.

The Ministry of Agriculture, Food and Fisheries oversees safe farm practices, including
publishing the Environmental Guidelines for Producers, which identifies safe manure
handling, storm-water and waste-water management, pesticide handling, irrigation and
other farm practices that might impact water supplies.

The Ministry of Energy and Mines is involved in strategic land use planning and is an
advocate for responsible stewardship and development of underground resources. It
develops broad management strategies, such as one for water management during
mineral exploration.

The Ministry of Transportation implements guidelines and standards to prevent water
pollution during highway construction and maintenance. It also is involved with
subdivision approval.

The Environmental Assessment Office is a neutral provincial agency that coordinates
assessments of the impacts of major developments in B.C. After reviewing any
foreseeable health, environmental, or other impacts, the Office recommends to the
Minister of Sustainable Resource Management to either grant or refuse a project
approval certificate.

B.C. Centre for Disease Control
Independent from, but closely associated with the Ministries of Health Planning and
Health Services, the B.C. Centre for Disease Control is responsible for the prevention,
detection and control of communicable diseases in British Columbia. It provides the
microbiological science on which many water policies are based. Its laboratory services
division provides an extensive range of microbiological testing, including water testing
for communities throughout B.C., specialized laboratory analysis, and Quality Assurance
(an accreditation program for laboratories that perform microbiological water tests).

On behalf of the Provincial Health Officer the B.C. Centre for Disease Control leads the
surveillance for waterborne disease. Research is being carried out to determine how 
on-going surveillance may be able to provide more timely indication of the presence of a
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waterborne outbreak or of ongoing waterborne infectious disease in the population.
When a disease outbreak occurs, B.C. Centre for Disease Control epidemiologists assist
the local health officials investigate the source and extent of the outbreak to determine its
origin and to contain its spread. It undertakes numerous research projects to better
understand waterborne pathogens and has taken a leadership role in the study of
waterborne parasitic outbreaks. 

� See recommendation 16 and see Appendix B for B.C. Centre for Disease Control
web site.

Federal Government
Water systems for First Nations on reserve fall under the jurisdiction of the local band
and the federal government. Federal environmental health officers employed by the
First Nations and Inuit Branch of Health Canada, carry out inspection and monitoring,
and some bands have health nurses or community health officers who take water
samples for the band. Indian and Northern Affairs Canada publishes annual statistics on
water delivery and water quality of each reserve (Indian and Northern Affairs Canada,
2001). 

� See First Nations Water Systems page 41.

Local Government
Local government, based on responsibilities defined in the Local Government Act, has a
major role in pollution prevention through land use planning and zoning, waste
management, sewage treatment, and bylaws for stormwater management. Most local
governments operate community water systems.

British Columbia Water & Waste Association
The British Columbia Water and Waste Association (BCWWA), a non-profit association
with 3,500 members, is the official spokesperson for the water and wastewater industry
in B.C. BCWWA’s mandate is to promote understanding of water and wastewater issues
and to encourage all industry members to upgrade their skill levels and training on an
ongoing and regular basis.

BCWWA offers a variety of training programs, including seminars, conferences, and
courses leading to certification for water system operators. It sponsors Safe Drinking
Water Week and has 16 industry committees that work on issues such as drinking water
quality, cross-connection control, water use efficiency, operator education, and youth
education. BCWWA is affiliated with the American Water Works Association.

� See page 28 and Appendix B for BCWWA web site.
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The Individual’s Role
While numerous government ministries and
agencies have a role in ensuring drinking water
quality in B.C., individual users can also play a
significant part. A citizenry that is knowledgeable
about drinking water issues can help ensure high
quality drinking water. An uninformed public, by
either action or inaction, can cause contamination
of its water supply.

Lead Agency or Collaboration?

At least ten provincial government ministries or
agencies have interests and responsibilities in the
regulation and management of water (Table 2).
The long-standing division of duties and interests
has been criticized as being a weakness of British
Columbia’s system. 

One of the 25 recommendations in the 1999
Auditor General’s Report on Protecting Drinking
Water Sources was to “designate within

government a lead agency for drinking water interests to co-ordinate government policy
and action on drinking water issues” (Office of the Auditor General, 1999). In
subsequent personal communication, the Auditor General clarified that this
recommendation was primarily aimed at putting the concerns of water suppliers on
equal footing with other major resource users: 

“The lead agency was to deal only with the economic interests of the
suppliers, not the health protection of the consumers. We saw no reason
to include health protection in the lead agency role, because regional
health officials already took care of that function,” said Auditor General
Wayne Strelioff (personal communication, March 13, 2001). 

Nevertheless, calls for a single voice and accountability on water issues were repeatedly
raised by groups around the province during public and stakeholder meetings for the
Drinking Water Protection Plan (Praxis Pacific, 2001).

In the past, two ministries have shared the bulk of the management duties: the Ministry
of Health and the Ministry of Environment, Lands and Parks. The Ministry of Health was
the lead for the broad health issues, while the local public health officials—the medical
health officers, environmental health officers, and public health engineers—served as the
lead for the detailed, site-specific issues of drinking water quality from the source to the
tap. The Ministry of Environment, Lands and Parks was the lead agency for source water
protection, through activities such as pollution prevention, setting ambient water quality
guidelines, and monitoring and reporting on ambient water quality.
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To prevent waterborne illness, individuals and families can

take the following actions:

• If you get your water from a well, get your water tested.

• Get a Well Protection Toolkit from your local public

health office and follow its guidelines to protect your

well from contamination.

• If you get your water from a water district or other

supplier, find out who your water supplier is. Find out

where the water comes from, what treatment is

applied, how often it is tested, and whether there are

any concerns about water quality.

• If your community has a boil-water advisory, treat

water before drinking it.

• Contact your doctor or public health office if you or

family members seem to develop a waterborne illness.

• Participate in community planning and local growth

strategies that may affect water supplies.

The Individual’s Role
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SRM EAO MOF MEM MAFF MOT CAWS WLAP MHS PHO MHO
Local
Govt

Responsibility Provincial GovernmentFederal
Govt.

Local Authority

Source Protection
• Pollution

prevention
• Information

management
• Water quality

monitoring
• land use 

(crown)
• land use 

(private) 
• water 

allocation
• public 

education
• source 

guidelines
• land use impact

research
Water System
Management
• drinking guidelines/

standards
• infrastructure

standards
• infrastructure

finance
• operator training/

certification
• monitoring

• remedial
measures

• public 
education

• data
management

• health 
research

Prepared by: Directors’ Committee on Drinking Water. Published with permission of Chair.

SRM: Ministry of Sustainable Resource Management

EAO: Environmental Assessment Office

MOF: Ministry of Forests

MEM: Ministry of Energy and Mines

MAFF: Ministry of Agriculture, Food and Fisheries

MOT: Ministry of Transportation

CAWS: Ministry of Community, Aboriginal and

Women’s Services

WLAP: Ministry of Water, Land and Air Protection

MHS: Ministry of Health Services

PHO: Provincial Health Officer

MHO: Medical Health Officer

Table 2:  Responsibility for Drinking Water Quality in British Columbia



With the new government structure, some of the water-related duties have been
assigned to new ministries. The Directors Committee on Drinking Water, established in
1999, has a mandate to coordinate government activities related to drinking water
quality. Ministries and agencies currently represented on this Committee include: 

• Ministry of Health Services

• Ministry of Sustainable Resource Management

• Ministry of Water, Land and Air Protection Protection

• Ministry of Community, Aboriginal and Women’s Issues

• Ministry of Forests

Many jurisdictions across Canada and the United States share the responsibility for
drinking water quality between health authorities and environmental agencies. With the
complexity of water issues and multiple interests involved, a collaborative and
cooperative approach is needed, in which roles are clear, and priority interests are well-
defined. We are confident that a commitment to an integrated process, where health
concerns are heard and heeded and funds are made available to ensure appropriate
water treatment, will lead to improved water quality from source to tap in the province.

Following the Auditor General’s Report, a Drinking Water Protection Plan was 
co-developed by officials in the Ministry of Health and the Ministry of Environment,
Lands and Parks. This draft plan was taken around the province for stakeholder and
public consultations. It culminated in the development of new legislation in Spring
2001 protecting drinking water quality. One of the key features of the Drinking Water
Protection Act is the establishment of lead authorities on drinking water issues in the
province. 

The Drinking Water Protection Act is currently being reviewed. Whatever management
model or approach is ultimately chosen, we believe that three points are critical: 

(1) coordination and collaboration are essential, when so many players have vested
interests in the resource;

(2) water management roles and responsibilities must be clearly spelled out; and,

(3) there should be a streamlined access point, so that the public knows whom to call
when they have questions and concerns about their water.

� See recommendation 6.
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Health concerns need to be heeded
In the past, there have been times when health concerns over activities threatening
drinking water quality have not been addressed in a timely and appropriate manner.
Responses to referrals from the Ministry of Forests and the Ministry of Environment to
health officials’ concerns for Community Watershed designations, watershed
assessments and other watershed planning issues were not always thorough or
undertaken in a manner that has been responsive to these concerns. Some of these
problems were the result of overlapping jurisdictional boundaries.

Placing a priority on the safety of drinking water in legislation is an important step to
further improve B.C.’s water quality. This will ensure that drinking water systems,
which may be vulnerable to microbiological, physical and chemical contamination,
will be sufficiently protected while still allowing for appropriate multiple use of
water sources and watersheds. There are practical and simple actions that can be
taken to help protect water sources, such as barring animal grazing, human trespass
and other activities within a certain distance of a water intake. Road construction and
logging practices can be conducted and regulated so as to prevent undue runoff into
water sources. 

� See recommendation 1.

Water Quality Guidelines, Standards, and Legislation

How do we know when water is safe to drink? What level of contaminants in water
cause health problems and what levels are of little or no concern? Over the last 40 years
a series of guidelines and standards have been developed in numerous international
jurisdictions setting out what should and should not be in water. These standards and
guidelines, based on scientific, medical and technical research and toxicological data, set
numerical values for the maximum acceptable concentration of contaminants or suggest
an aesthetic objective to ensure that water is pleasing to drink. These guidelines help
public health officials and water suppliers assess the safety of drinking water. In some
jurisdictions these numerical values have legal standing, while in others they are used
simply as guidelines 

� See Chapter 4, Risks to Health from Drinking Water.

U.S. Safe Drinking Water Act
In the United States, the Safe Drinking Water Act, passed by Congress in 1974, is the
primary federal law that regulates the quality of Americans’ drinking water. The act
authorizes the U.S. Environmental Protection Agency to set national, health-based
standards for drinking water quality to limit both naturally occurring and man-made
substances from contaminating drinking water. The standards are mandatory across the
country. States can apply to implement the Safe Drinking Water Act in their own
jurisdiction, but they must adopt standards at least as stringent. 
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Over the past 25 years the Safe Drinking Water Act has been amended twice to include
other requirements on behalf of the states, the U.S. Environmental Protection Agency,
and the water provider. The most recent amendments in 1996 include mandatory annual
reports by water suppliers to the consumer about the water they provide, mandatory
operator training certification, and mandatory source water assessment programs by
each state. Under the latest amendment, the U.S. Environmental Protection Agency must
conduct a thorough cost-benefit analysis for every new standard that it sets, in order to
determine whether the health benefits gained justify the cost of implementation. 

The U.S. Environmental Protection Agency is often regarded as setting the most
stringent standards. When it alters or reviews one of its maximum contaminant levels,
other international jurisdictions often review their own standards. 

� See Appendix B for U.S. Environmental Protection Agency Office of Water web site.

American Water Works Association (AWWA) Guidelines
The American Water Works Association has extensive guidelines for the management
and operation of waterworks systems. Water utilities, public health officials, and
engineers use them in ensuring the protection of drinking water sources. The association
publishes a monthly journal, and the American Water Works Association Research
Foundation, an associated organization, provides “cutting-edge” research information. 

The B.C. Water & Waste Association (BCWWA) is an affiliate of the American Water
Works Association. Membership in the parent organization gives automatic membership
to the B.C. chapter. The BCWWA has taken a lead role in promoting supplier information
and training programs and public education. It runs workshops and conferences and
publishes a newsletter. 

� See Appendix B for AWWA and BCWWA web sites.

Australia
In Australia, the National Health and Medical Research Council has recently released a
document for public consultation titled Framework for Management of Drinking Water
Quality. The Framework uses a preventive, risk management approach that is
comprehensive from water catchment to the consumer’s tap (NHMRC/ARMCANZ 
Co-ordinating Group, 2001).

A  R e p o r t  o n  t h e  H e a l t h  o f  B r i t i s h  C o l u m b i a n s  P r o v i n c i a l  H e a l t h  O f f i c e r ’ s  A n n u a l  R e p o r t  2 0 0 0

2 . R e g u l a t i o n  a n d  M a n a g e m e n t  o f  B . C . ’s  Wa t e r  S y s t e m s

28



The 12 elements of the Framework are:

• Commitment to drinking water quality management

• Assessment of the drinking water supply system

• Planning – preventive strategies for drinking water quality management

• Implementation – operational procedures and process control

• Verification of drinking water quality

• Incident and emergency response

• Employee awareness and training

• Community involvement and awareness

• Research and development

• Documentation and reporting

• Evaluation and audit

• Review and continual improvement

The Canadian Federal-Provincial Subcommittee on Drinking Water is considering the
development of a similar framework for improving drinking water quality in Canada.
The comprehensive approach in the Australian document is consistent with many of the
recommendations in this Provincial Health Officer’s report. 

� See Appendix B for A Preventive Strategy from Catchment to Consumer web site.

World Health Organization
In 1958, the World Health Organization first codified a set of basic information on
drinking water contamination to help countries establish national drinking water
standards. In 1984, in its third revision, it was released as the Guidelines for Drinking
Water Quality, emphasizing a risk-benefit approach in the formulation and enforcement
of national standards. It is intended as a knowledge base to help countries define their
own standards. Its latest revision occurred in 1993 and is now available. 

� See Appendix B for web site.

Guidelines for Canadian Drinking Water Quality
First issued in 1968 and revised five times, the Guidelines for Canadian Drinking Water
Quality are produced by Health Canada in cooperation with representatives from the
health and environment ministries of the provinces and territories, under the auspices of
the Federal-Provincial Subcommittee on Drinking Water. The guidelines identify
microbiological, physical, chemical and radiological parameters that have been found in
drinking water and that are known or suspected to be harmful. 

The guidelines are reviewed periodically to reflect new water quality information,
scientific research and epidemiological information, and to consider changes in other
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international guidelines such as those from the World Health Organization and the U.S.
Environmental Protection Agency. The Guidlines for Canadian Drinking Water Quality
were last updated in 1996. 

� See Appendix B for Health Canada web site.

For most substances, the guidelines set the maximum acceptable concentration (MAC)
that can be permitted in drinking water. The MACs are based on a review of scientific,
medical and technological literature as well as data collected by researchers,
toxicological studies, and epidemiological studies involving accidental human exposure.
In situations where the scientific evidence is uncertain about the toxic levels of a
particular substance, the guidelines adopt interim maximum acceptable concentrations,
with a larger safety margin to account for the uncertainty. Substances that may impart
unpleasant taste, odour, or appearance to water are given “aesthetic objectives.” These
substances may have health effects at high levels, but if aesthetic objectives are met,
health is protected. 

The MACs for chemical contaminants are typically 10 to 5,000 times lower than those at
which any adverse effects on health have been observed during prolonged and repeated
testing (Health Canada, 1993). The MACs are set low to allow for a margin of error and
to allow for other possible sources of exposure, such as through food and air, since
adverse health effects depend on the cumulative exposure. 

MACs are also set low to protect from a lifetime exposure to the contaminant, not
exposures of short duration, and to protect children, the elderly and others who may be
more sensitive to the contaminant. While MACs for microbiological contamination
should not be exceeded, the MACs for chemical contamination are set low enough so
that occasional exposure to concentrations above the recommended maximum is
unlikely to affect health. Prolonged or long-term exposure to any water with chemical or
radiological properties that are consistently above the MAC levels should be avoided
(Health Canada, 1993).

It is left to each province to decide whether to enforce the guidelines in whole or part
and whether to enact them as law or simply use them as guidelines. Quebec, Nova
Scotia, and Alberta have adopted all the guidelines into law as regulated standards.
After Walkerton, the province of Ontario proclaimed the Water Protection Regulation in
August 2000 and established its own list of standards, called the Ontario Drinking Water
Standards, which are based on the Canadian guideline numbers. British Columbia,
under its recently revised Safe Drinking Water Regulation, has adopted microbiological,
health-related chemical and some physical standards into regulation. The decision to
regulate all these guideline numbers will cause significant costs for water systems for
testing alone. It is the Provincial Health Officer’s opinion that to have every water
system test for all these parameters is unnecessary. It will be less costly and continue to
protect public health if discretion is provided to the local Medical Health Officer for
chemical and physical standards based on a risk assessment of the water supply. The
Regulation is being considered for modification at this time.
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B.C. Safe Drinking Water Regulation
British Columbia first enacted the Safe Drinking Water Regulation, under the Health Act,
in 1992. The regulation gives public health officials—medical health officers,
environmental health officers, and public health engineers—certain enforcement powers
to ensure a safe drinking water supply. The regulation can only be enforced on water
suppliers—people or organizations that provide water for public use or to
communities—and not private systems. Some of the regulation’s stipulations include:

• The water supplier must provide safe drinking water to all users of a waterworks
system.

•  The water supplier must notify all users served
by the waterworks of an existing or potential
health hazard.

•  If health officials have identified a waterborne
disease, a water supplier must take immediate
action to minimize the risk to the satisfaction of
the medical health officer.

•  Health officials may at any time attach terms
and conditions to the operation of a
waterworks system by the supplier, to which
the water supplier must comply.

•  The water supplier must test water in
compliance with procedures established by the
local health officials. The health officials
determine the frequency and location of the tests
as well as the specific parameters to be tested.

•  The testing agency must report the results of all
tests directly to the health officials, not just to
the supplier. This is an important distinction
from Walkerton, where the water supplier
forwarded results to health officials only if they
felt the results warranted it.

•  The water supplier must disinfect all surface
water, unless the medical health officer decides
it does not need disinfection.

•  The water supplier must have prepared a
written emergency response plan approved by
the health official. This plan will be put into
effect in the event of an emergency affecting
the waterworks system.
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A boil-water advisory is a notice to all consumers supplied by

a water supplier that the drinking water may be

contaminated, warning them to boil or otherwise disinfect

water before use. The advisory may be given by a water

supplier or by order of the medical health officer when:

• Total coliform and fecal coliform bacteria counts are

greater then the limits prescribed in the Safe Drinking

Water Regulation.

• A waterworks system using surface water or shallow

wells does not disinfect their water supply.

• An elevated health risk exists because of a water

system or treatment failure.

• Evidence exists of improper or irregular operation and

maintenance practices of a water system.

• High turbidity exists in source or supplied waters.

• Reports of gastrointestinal illness raise suspicion of a

possible waterborne disease outbreak.

Boil-water advisories are usually temporary, but they may last

for weeks, months, or even years if a situation is not

addressed. In August 2001, 304 communities in B.C., or ten

per cent of the water systems, were under boil-water

advisories. Estimates show that 65 per cent of these

advisories were issued to water systems that supply

untreated surface water.

The high number of advisories is the result of many factors

including: numerous small water systems without an

identifiable supplier taking responsibility for proper water

delivery; lack of funding mechanisms to support necessary

infrastructure upgrades and training; and community aversion

to chlorine and chlorination by-products.

Boil-water Advisory



The microbiological parameters from the Guidelines for Canadian Drinking Water Quality
that have been enacted into B.C. law are those for total coliform, fecal coliform, and 
E. coli (see Total and Fecal Coliforms, page 49 and Enterohemorrhagic E. coli, page 50).
Tests must have less than one fecal coliform and less than one Escherichia coli per 100 ml.
For total coliform, a single test must have 0 total coliform per 100 ml and if more than
one sample is taken in a 30 day period, 90 per cent of the samples must have 0 total
coliform per 100 ml, and no sample must have more than 10 coliform per 100 mL. 
An amendment to B.C.’s Safe Drinking Water Regulation was enacted in April 2001. 
A further amendment was enacted in October 2001, removing some of the provisions
enacted six months previously.

� See Appendix B for B.C. Safe Drinking Water Regulation web site. 

The Safe Drinking Water Regulation has enabled many improvements to be made on
water systems since 1992. There has been an increased emphasis on water testing and
reporting, and the Regulation has given medical health officers and environmental
health officers more clout to encourage communities to embark on water improvements.
For example, in the North Okanagan Health Unit, prior to the Safe Drinking Water
Regulation, almost 17,000 people were drinking untreated surface water. Now just 600
people are under a boil-water advisory, and another 1,000 people require a boil-water
advisory when they use their backup source. Three new treatment plants have been
installed, continuous monitoring put in place, and improved computerized data
collection established (N. Clarkson, personal communication, March 15, 2001).

A list of waterworks improvement expenditures and a table showing the types of water
improvements by geographical region may be found in Appendix D. These tables
illustrate how the Safe Drinking Water Regulation has spurred water quality
improvements around B.C., including the increased funding for infrastructure works
and an increase in the number of places using chlorination, UV treatment, and
ozonation. There has also been an increase in the number of filtration systems installed
during this period.

However, the Regulation has had some shortcomings. The Safe Drinking Water
Regulation should be enforced, but in practice, enforcement has not always been feasible
due to lack of resources or political will. The greatest difficulty has been in applying the
Regulation to small waterworks systems where there may be a lack of an identifiable
owner, lack of access to funding to improve the system, and sometimes lack of
community understanding or agreement that the water needs to be made safer. The
community sometimes disagrees on what needs to be done or is not prepared to
consider the additional cost of improving the drinking water quality.

Drinking Water Protection Act
The Drinking Water Protection Act, which was given royal assent on April 11, 2001,
introduces new measures to protect British Columbia’s drinking water. The Act does the
following:

• Establishes central coordinators to provide provincial direction on drinking water
issues.
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• Creates community-based drinking water specialists (drinking water officers) who
will be responsible for drinking water issues in each health region.

• Requires certification, qualification standards, and training of water systems operators.

• Requires water suppliers to assess their drinking water sources, to identify
potential threats to public health, and to develop plans to manage those risks.

• Affirms the public’s right to know about their drinking water by requiring that
assessments, water monitoring results, and emergency response plans be made public.

Nineteen of the 104 sections of the Act (including amendments to the Health Act)
have been brought into force. The remainder of the Act would require a Regulation
to be implemented. The Act is currently under review by a panel appointed by the
Minister of Health Services and the Minister of Water, Land and Air Protection.

� See Appendix B for B.C. Legislation web site.

Guidelines or Legislated Standards?

In recent years there has been debate about whether the Guidelines for Canadian Drinking
Water Quality should be adopted into law in British Columbia. Frequently, environmental
organizations and some members of the public promote the enactment of most or all of
the Guidelines’ numerical limits as province-wide standards. They believe that doing so
would better protect water from source to tap and would provide stricter enforcement.
There is the impression by some groups that other provinces, by entrenching the
numerical limits in law, are doing more than B.C. to protect water quality. The Auditor
General in his 1999 report recommended the province develop its own drinking water
quality guidelines to ensure accountability. Proponents argue that standards, when they
are not met, are drivers for the needed improvements on water systems. Standards that
are not met can trigger a health risk assessment and appropriate action. 

However, there is opposition among some health professionals and water quality
experts to legislating standards. Based on the best available evidence, the vast majority
of water-related illness are due to a small number of microbiological pathogens—
Giardia, Cryptosporidium, E. coli O157:H7, Campylobacter, Toxoplasma, and viruses. There
are no existing standards or good reliable tests for Giardia, Toxoplasma, or
Cryptosporidium—the agents that represent the greatest risk to the health of the B.C.
public. Therefore, focusing on across-the-board standards would not protect the public
from the most important threats to drinking water quality in B.C. Those opposed to
legislating standards also believe the cost of testing would simply divert money away
from the true health risks from drinking water towards the repeated testing of water,
forcing water suppliers to test for a string of chemical contaminants that are of very little
risk in B.C. For example, just one analysis of all the contaminants listed in the Guidelines
for Canadian Drinking Water Quality costs almost $3,000; this same amount of money
could pay for two bacteriological tests a week for a year. 



Many water experts are also opposed to legislation of all the standards because it
removes the ability to apply site-specific solutions for each water system. For example,
why should the Capital Regional District water system that supplies Victoria be forced
to test regularly for arsenic and radon when these chemicals have almost no chance of
contaminating the water supply there? Instead of irrelevant testing, that money could be
put towards improving water disinfection or even building a filtration plant to remove
protozoan cysts from the water, which pose a much greater risk to that population. In
addition, there is concern that the Maximum Acceptable Concentrations for some
contaminants are too stringent—they are set for a lifetime exposure—and ingesting
water with a concentration above this level for a short time would not be hazardous to
health. Temporary levels of contaminants above the Maximum Acceptable
Concentrations would worry the consumer and force the water supplier to make
expensive changes that don’t actually produce better health outcomes. Those opposed to
regulating standards believe B.C.’s system of delegating authority to local medical
health officers, under the Safe Drinking Water Regulation, can provide site-specific risk
assessment and individualized monitoring of relevant parameters.

A workable compromise can be reached in which some of the Guidelines for Canadian
Drinking Water Quality parameters are enacted as provincial standards, and some are left
to the discretion of the local medical health officers. Some new standards should be
adopted, such as a test specific to E.coli in addition to the total coliform and fecal
coliform standards. Water systems should have an initial test for all relevant Guideline
parameters at least once, and then focus subsequent testing only on those parameters
that exceed Guideline values and are of health concern.

Ideally, the Ministry of Health Services, in conjunction with the Ministry of Water, Land
and Air Protection and other ministries, should form a panel with representation from
scientists, regulators, environmental groups, water suppliers, and public health officials.
This panel would review the pros and cons on legislating standards and advise which
parameters to legislate. The panel should conduct research into other jurisdictions, such
as Alberta, Quebec, Ontario, and Nova Scotia, to find where they are hindered and
where having regulated drinking water standards helps them improve water quality. We
need to be sure that further legislating standards is likely to provide additional benefits
that outweigh the costs and that the proper balance between risk assessment and
consumer confidence is struck. The panel should then recommend a course of action for
the government, whether that is amending the existing Safe Drinking Water Regulation,
revising the Drinking Water Protection Act, enacting new legislation, or developing
practice guidelines. 

� See recommendations 1 and 9. 

Treatment Standards

One area in which standards can be applied is in treatment outcomes. Since the greatest
risk to the health of the B.C. population from waterborne contaminants comes from
protozoan parasites that are not easily detected in water, the greatest health benefits will
come from putting in place treatment standards that target these risks.
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Water treatment is the most effective means of protecting the public from water-related
illness. Compared to many other jurisdictions, B.C. under-treats its drinking water and
has for years. In recent years, the U.S. Environmental Protection Agency brought in the
Enhanced Surface Water Treatment Rule to improve the control of microbiological
pathogens, specifically Cryptosporidium. Aimed at water systems that serve more than
10,000 people, the rule puts in place a maximum contaminant level of zero for
Cryptosporidium, stricter disinfection benchmarking, stricter rules for turbidity, and a
requirement that all new reservoirs for finished waters be covered. The Surface Water
Treatment rule means that most surface waters in the United States must now filter their
water. It is estimated that the stiffer provisions will reduce Cryptosporidium disease by
between 100,000 to 463,000 cases annually (Regli, Berger, Macler, & Haas, 1993). It is also
expected that enhanced water quality will substantially reduce other waterborne
pathogens, such as Giardia and bacteria.

Setting and implementing treatment standards would minimize the health risks that British
Columbians face from waterborne contaminants. There should be standards that require:

• Assessment and rating of all water treatment systems in British Columbia with
respect to their effectiveness against bacteria, viruses, Giardia, Cryptosporidium, and
other pathogens found in B.C. source waters. Assessments should be done in a
consistent and uniform way. This is generally done by specifying the log reduction
achieved against different groups of pathogens 

� See Log Reductions, page 85.

• A legally enforceable set of practice guidelines for use by medical health officers in
deciding when, where, and how much additional treatment may be required for a
particular system.

A time-line for compliance could be established that would focus attention on the
highest risk water systems first and enable communities to plan and set funding
priorities. Setting water treatment standards would also give water systems a target that
could be used to measure, demonstrate, and report achievements in improved
protection. It would provide consistency from region to region and provide certainty for
local governments about what is expected for water quality. 

Treatment standards are incorporated in the practice guidelines established by the
Council of Public Health Engineers of B.C. These are legally enforceable if included in
the operating permit required by the Safe Drinking Water Regulation. 

� See recommendation 25.

� See Microbiological treatment standards—recommendation 10 and terms and
conditions of operating permits—recommendation 23.
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What do we know about British Columbia’s water systems? This chapter

presents some of the facts and figures we have available, as well as some of the

information gaps. There are about 3,016 water systems in the province today—an

increase of 500 in the last five years. Water treatment beyond simple disinfection is

expensive. Therefore, this chapter concludes by discussing the potential benefits and

costs of water system improvements as well as mechanisms of funding water system

improvements.

Large and Small Water Systems

Water systems are commonly classified according to their size, as measured by the
number of connections or users served. B.C. had 3,016 water systems under provincial
jurisdiction in the year 2000, and two-thirds of these were small systems serving two to
14 connections each.

British Columbia has three times as many water systems as it did in 1989. Most of the
increase has been among small systems, which showed more than a four-fold increase
over this time period (Figure 4). A portion of the increase is due to increased efforts to
identify water systems and to record them in regional health information systems.

More than half of the B.C. population get their water from the two largest water
systems: the Greater Vancouver Regional District system, which serves 18 municipalities
and two million people, and the Capital Regional District on south Vancouver Island,
which supplies a population of approximately 310,000. Not surprisingly, most of the
small and medium-sized water systems are found in rural areas of the province. Of the
local health authorities, Cariboo has the most water systems under its jurisdiction (360),
followed by Kootenay Boundary (320), and the Fraser Valley (280) (Figure 5 and
Appendix F).
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Figure 4: Number of Water Systems in B.C., 1989 - 2000

Water systems are categorized according to the number of connections: small (2 to 14 connections), medium (15 to 300), larger 
(more than 300 connections). Figures are as of March 31 each year and do not include First Nations water systems. Figures for 
1989 to 1995 do not include former municipal health departments (Vancouver, Burnaby, North Shore, Richmond, New 
Westminster, Capital). Source: Public Health Protection, B.C. Ministry of Health Services.
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Figure 5: Number of Water Systems by Region

Figures are as of March 31, 2000. Source: Public Health Protection, B.C. Ministry of Health Services. For additional regional data, 
see Appendix F.
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Most British Columbians get their water from a public system of some type, while the
remainder receive water from a private system that serves only one family (Figure 6).
About half of the B.C. population are served by surface water public systems in
Vancouver and Victoria. Outside of the Vancouver and Victoria areas, there is roughly an
equal split between surface and groundwater systems.
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Who are the water suppliers? For larger systems, the operator is usually a municipality.
However, across the province a variety of entities run waterworks and provide drinking
water to a host of users. They include:

• Local municipalities

• B.C. Hydro

• Improvement districts

• Irrigation districts

• School districts

• Industries: sawmills, pulp mills, mines, logging camps, oil exploration camps

• First Nation band councils 

• Resorts, restaurants, hotels, pubs

Figure 6: Drinking Water Sources in British Columbia 

- About three-quarters (76%) of B.C.'s drinking water comes from surface water (lakes, river, streams); the remainder 
comes groundwater (wells or springs, fed from underground sources called aquifers).

- Most (84%) British Columbians get their water from a public water system (a system that serves more than one single-
family dwelling).

Source: B.C. Ministry of Water, Land and Air and B.C. Ministry of Health Services.
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• Mobile home parks, RV parks, campsites

• Large and small housing developments, strata corporations, numbered companies

• Private individuals, corporations, societies

• Unidentified owners (orphaned systems)

Under the B.C. Safe Drinking Water Regulation, a waterworks systems is defined as: 

“the means of water supply including its source treatment, storage,
transmission and distribution facilities, where water is furnished or
offered for domestic purposes, but does not include a water supply
serving only one single family residence.” 

Under existing statutes, water systems with a single connection that serve a school, a
mall, a hotel, a care facility, day care, or logging camp are required to be monitored by
the health authorities. In reality, this can be very difficult to do with regularity because
some regions have more than 300 water systems to monitor. Environmental health
officers aim to inspect each water system at least once a year, but that target has been
impossible to achieve due to lack of resources and the demands of other programs such
as sewage disposal permits and inspection of restaurants and other premises. Almost
one-quarter (24 per cent) of the water systems received an annual inspection in
1999/2000, up from 11 per cent ten years ago, but still far below the target of 100 per
cent (Figure 7). Given scarce resources, public health officials focus their monitoring
efforts on the water systems that impact the largest number of consumers.

Number inspected: The number of water systems that received at least one routine inspection during the fiscal year. The long-
term target is for all waterworks systems to receive at least one inspection per year. Source: Public Health Protection, B.C. 
Ministry of Health Services. 
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It has been suggested that the threshold of regulation for a waterworks be increased to
five, ten or even 25 connections, in part because of the difficulty of monitoring small
systems. That, however, is not the solution. These small water systems serve children
and families and individuals who need to have their health protected from waterborne
illness and need to have water systems that have public accountability. 

The Provincial Health Officer, therefore, recommends the regulation remain at one
connection or more when that one connection serves more than a single family. At the
same time, we should explore other options, such as the U.S. model in which drinking
water standards apply to water systems differently based on their size and type. Small
water systems are given special consideration and resources in the United States, to
make sure they have the managerial, financial, and technical ability to comply with
standards (U.S. Environmental Protection Agency, 1999). 

� See recommendation 2.

In addition, British Columbia needs to have a system in place to prevent the continued
growth in the number of small systems. Placing restrictions on water permits or only
allowing new systems that link up with existing municipal water systems are possible
approaches. Existing small systems should have financial encouragement, or the force of
legislation, to have them amalgamate, wherever possible, with larger entities. 

� See recommendation 3.

Orphaned and Good Neighbour Systems

One of the considerable problems of ensuring good drinking water quality in B.C. is the
existence of waterworks in which there is no identifiable supplier. In parts of B.C., such
as the Kootenays, some waterworks have up to 80 connections with no identifiable
supplier—no one is taking responsibility for the system, no one is monitoring the
quality of water, and no one is maintaining the distribution system. These orphaned
systems arise, for example, when a developer puts a water system in place to service lots
in a subdivision, then walks away from the water system when the lots are sold. 

Legislation should be enacted to ensure that water licences are not granted in situations
that will create and perpetuate the problem of non-legal entities. Whenever a water licence
is granted, it should be to an identified owner or water supplier. If an owner or supplier
no longer wants to supply the water, the licence should be legally passed to a new owner.
For example, developers who obtain a water licence for a new subdivision must retain
legal responsibility for the water system until they transfer the title to a new entity.

Good neighbour systems are a variation on the orphaned system. Private, single family
wells have not been covered under the Safe Drinking Water Regulation. Typically, a
“good neighbour” water system arises when a family is asked by neighbour if they can
tap into their private well. Some good neighbour systems have grown so that 20 or 30
households or more are on a water system that is not being monitored for contaminants,
maintained, or regulated. Conceivably, families may purchase their homes and not
realize that their water comes from an unregulated and unmonitored source with no
legal entity taking responsibility for the quality of drinking water being delivered.
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British Columbia should work to eliminate the perpetuation of small systems that lack
accountability and resources to ensure the safety of consumers. 

� See recommendation 3.

First Nations Water Systems

In addition to the 3,016 systems monitored by local health authorities, there are about
468 First Nations’ water systems, serving 16,025 households, that fall under the
jurisdiction of the local band and the federal government (Indian and Northern Affairs
Canada, 2001). Federal environmental health officers, who are employed by the First
Nations and Inuit Health Branch (FNIHB) of Health Canada, carry out inspection and
monitoring of First Nation’s water systems. FNIHB conducts full chemical testing and
analysis of drinking water every three years. Regular bacteriological testing, in
accordance with the recommendations stated in the Guidelines for Canadian Drinking
Water Quality, is supposed to be undertaken. However, lack of FNIHB resources to cover
all the bands may mean that routine bacteriological sampling may not occur for several
weeks, or longer. Some bands have health nurses or community health officers who take
the water samples for the band. FNIHB does, however, have sufficient resources to test
for contaminants that are not regularly analysed, should there be an indication that a
particular substance may result in a negative health effect.

Federal drinking water standards for First Nations specify that all proposed new water
systems meet the Guidelines for Canadian Drinking Water Quality. The provincial Safe
Drinking Water Regulation under the B.C. Health Act is also followed, except in
instances where it is less stringent than those the Guidelines. In terms of determining
the appropriate level of water treatment for First Nations, it is up to each First Nation
and its technical advisors, sometimes in collaboration with the local health authority to
make the decision. Public health engineers employed by Indian and Northern Affairs
Canada (INAC) review and approve plans for any water systems on First Nations land.
Provincial public health officials are not involved in approving or monitoring water
systems on First Nations reserves in B.C. 

Indian and Northern Affairs Canada (INAC) provides funding to assist First Nations in
the design, construction, and ongoing operation and maintenance of water and sewer
services. Through INAC, funding has been made available for all First Nations on
reserves to provide water filtration treatment. In B.C., there are now 27 filtration plants
on First Nation reserves, compared with 11 filtration plants in the rest of B.C.
communities.  By 2005 it is estimated that all First Nations on reserves will have
filtration systems for their drinking water supplies. 

� See Filtration, page 89 and Table 6 (page 91).

There are currently no requirements for the use of qualified or certified personnel
operating water systems on Indian reserves. This is an issue that INAC would like to
address in partnership with provincial governments and First Nations. In B.C., INAC
has developed a Circuit Rider training program which provides on-site training to First
Nation maintenance personnel in the operation and maintenance of their water and
sewage facilities. (N. Rayner, personal communication, March 15, 2001).



A recent report from INAC titled Safe Drinking Water on First Nation Reserves—Roles and
Responsibilities outlines the roles of INAC, FNIHB and the provincial health authorities
in Canada (Indian and Northern Affairs Canada, 2001).

INAC collects data about First Nations water systems in its community infrastructure
database, and summary reports are produced annually. The most recent report showed
that 81 per cent of housing units had water supplies that met the health-related
requirements of the Guidelines for Canadian Drinking Water Quality (Table 3). Comparable
data are not available for systems under provincial jurisdiction.

Information Gaps

Good, accurate information is essential to any decision-making and management. In
monitoring B.C.’s water systems, those with responsibility under the Health Act (public
health officials) currently rely on incomplete and sporadically collected information. The
available information is about water-related illnesses and outbreaks, an annual count of
boil-water advisories, and statistics collected (up until March 20001) by environmental
health officers as they carry out inspections and other duties.

While some statistics are available, the lack of basic, centralized data hampers the
province from effective monitoring, research and improvement of the water supply.
How many water systems use chlorine to treat their surface water? How many water
systems simply deliver untreated surface water to consumers? How many systems have
personnel who have undergone operator-training certification? These and other
questions cannot be answered easily without phoning each health region and

A  R e p o r t  o n  t h e  H e a l t h  o f  B r i t i s h  C o l u m b i a n s  P r o v i n c i a l  H e a l t h  O f f i c e r ’ s  A n n u a l  R e p o r t  2 0 0 0

3 . I n v e n t o r y  o f  B . C . Wa t e r  S y s t e m s

42

Category GCDWQ [1] INAC [2]
1

1A

2

2A

3

Yes

No

Yes

No

No

Yes

Yes

No

No

No

12,143

2,769

796

265

52

16,025

75.8%

17.3%

5.0%

1.7%

0.3%

100.0%

Pressurized water supply

Pressurized water supply

A supply that does not meet volume requirements

A supply that does not meet health or volume requirements

No water supply

Total housing units

Per centNumber

Number and per cent of housing units with water supply categorized as:

[1]  Water supply that satisfies the health-related requirements of the Guidelines for Canadian Drinking Water Quality, 5th edition (1993). A water system is

not deemed inadequate because aesthetic objectives are exceeded.

[2]  Water supply that satisfies the volume requirements of INAC Level of Service Standard (LOSS) for adequate hygiene and safety purpose.

Source: Indian and Northern Affairs Canada (INAC). 1999 Housing and Infrastructure Assets Summary Report, page 18. http://www.ainc inac.gc.ca/pr/sts/index_e.html

Meeting requirements of

Table 3: Water Quality On-Reserve, B.C., 1998/99

1 The Environmental Health Officers Computer System (EHOCS) and the Water Sampling Analysis Computer System (WSACS) are now

obsolete. Most local health authorities are developing their own information systems using third-party software. The Public Health Data

Requirements Project is examining data that the Ministry of Health Services requires from health authorities on a regular basis.



Maintaining the Distribution System

Once the water has been treated, a network of pipes and relay stations sends it to homes,
businesses, and institutions. Water can leave the treatment plant free of pathogenic
microbes and chemicals, but can become contaminated along the way to the user. 

Maintenance and Repair 
Distribution systems and infrastructure must be regularly maintained. Secondary
disinfection can reduce the growth of bio-film in the pipes, but regular flushing and
cleaning of the water mains must be done to prevent build-up. Old pipes may need to
be replaced to prevent water main breaks. Leaks and broken mains must be promptly
repaired, as these are often ways that contaminants enter the system, particularly if
pressure drops in the system. The maintenance of pressure within the distribution
system is vital to prevent contamination.

Equipment such as chlorinators can break or be temporarily taken out of service for
repair. Unless there is back-up equipment to cover these periods of repair, unchlorinated
and potentially contaminated water can circulate through the system, reseeding bio-film
and creating positive test results. Water systems should have some built-in back up for
times when the main disinfection equipment is not working.

In May 2001 tampering and vandalism at the Langley and Maple Ridge waterworks
illustrate that reservoirs and waterworks must be monitored and security breaches
prevented. Sites in the distribution line that are at risk for cross-connections and
backflow contamination must be remedied.

Cross-Connections and Backflow
The greatest risk of contamination during
distribution comes from cross-connections. A
cross-connection is any place in the distribution
system in which clean, treated water can come
into contact with contaminants, unpotable water
or waste water, such as sewage. The seriousness of
this risk is magnified because there is no barrier
between the consumer and the contamination.

Backflow—in which the water in the main
reverses direction because of pressure
differences—can result in cross-connections. An
open water hose attached to a house and left in
dirty pond or irrigation water can cause a
backflow of contaminants into the water system if
there is a drop in pressure behind it on the main

line. This is a form of siphonage, and contaminants can literally be sucked into the
treated water system. Backflow can also occur when the pressure in a contaminated
source is higher than the pressure in a water system (such as through an elevated
chemical tank). The excess backpressure forces contaminants into the drinking water
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On November 2, 1987, a break in the municipal water line in

a Burnaby industrial park resulted in the water being shut off

for a few hours. In order to keep manufacturing, a local paper

product plant connected a hose from its main drinking water

system to an auxiliary water system that drew water from the

Fraser River.

With the drop in pressure created by the main line repair, the

river water backflowed into the plant  and into a section of

the municipal pipes. Both the plant and the contaminated

municipal pipes had to be flushed and disinfected.

A backflow prevention device was subsequently installed at

the plant.

Cross-Connection in Burnaby



system. Backflow—either backsiphonage or backpressure—can contaminate water at a
single home or building, or can introduce contaminants into the main distribution
system. Leaks and water main breaks, even temporary repairs and shut-offs to certain
sections of the piping, can create drops in pressure that promote backflow.

Preventing cross-connections in the distribution system is essential to maintain the
integrity of the treated water and to reduce and eliminate episodes of waterborne
disease. Risk assessment of the distribution system should be conducted to reveal spots
where cross-connections and backflow could occur. Appropriate backflow prevention
devices should be placed and maintained on service lines. The Building and Plumbing
Codes already specify requirements for backflow prevention devices. The main risk
from cross-connection contamination is due to the lack of inspection, testing, and
maintenance of these devices. A second risk arises from the lack of comprehensive
inventory and management programs for keeping track of the hundreds, thousands, or
tens of thousands of backflow prevention devices that are required to protect a
drinking water distribution system (N. Carley, personal communication, March 16,
2001). Some municipalities have implemented full cross-connection control programs;
however, the majority of municipalities and water suppliers in the province have not.

All water suppliers should develop and implement a formal cross-connection control
program to minimize the risk of contamination in the distribution system. An effective
cross-connection control program should require the regular inspection, testing, and
maintenance of backflow prevention devices. The program should also include a
comprehensive inventory and management system to keep track of all backflow
prevention devices and the status of these devices.

Individual households should also be wary of the potential for cross-connections and
backflow that can contaminate the household water supply. Hoses attached to the
house should not be left submerged in swimming pools, puddles, buckets, or other
sources of unpotable water. Laundry tubs should not have a hose extending from the
taps into a sink full of water. Herbicides and fertilizers that are applied to gardens and
yards by a container attached to a garden hose must have a valve that prevents
backflow of the chemicals into the water supply and should not be left on an
unattended hose.

Industrial customers on water systems should be informed of cross-connection
concerns, particularly backflow. There have been numerous instances of contamination
of water systems when industrial contaminants and wastewater have been sucked into
the local water supply, causing discomfort, illness, and even death (University of
Florida, 2001). Industries and large buildings often have internal pumped systems that
contain contaminated water for industrial or commercial processes, heating, air
conditioning, and other uses. All need well maintained backflow preventers to protect
the public water supply. 
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Operator Training
The Walkerton outbreak was a dramatic and tragic illustration of the need for properly
trained water systems operators. The men and women who run the water systems in B.C.
and provide water to the public must have a good understanding of water quality issues
and the competence maintain the water system and to protect the water from contamination.
The lack of knowledge among some small system operators has been identified as a risk
factor for drinking water safety. The operators need to know not only how to supply safe
water on a day-to-day basis, but also how to respond to sudden source contamination,
industrial spills, power outages, equipment failures, water main breaks, chlorine gas leaks,
vandalism, and other emergencies that could compromise the quality of the water. They
need to have developed emergency response plans. Operators also need to know how to
conduct proper water sampling and need to understand the significance of test results.

Training programs and voluntary certification are currently available for operators of
medium and large water systems in B.C. The B.C. Ministry of Health Services has been
working with the B.C. Water and Waste Association to develop a curriculum for the
training and certification of water system operators, particularly for small water systems.
This program, along with the production of an operator’s manual, will help ensure that
all water system operators in B.C. have adequate training and knowledge to provide safe
water to the public. We recommend that these training courses become mandatory,
including training in source assessment and source water protection planning. 

� See recommendation 24.

At the Consumer’s Tap

Water is not sterile. Even with adequate treatment, some micro-organisms may persist in
the water system. For most healthy consumers, with strong immune systems, these do
not cause disease. Some consumers with health problems or weak immune systems,
however, may want to take extra precautions against waterborne disease by
supplementing the treatment that their water provider already undertakes. Newborn
babies, for example, should not be fed formula made with tap water; the water used
should be boiled first and cooled. People with AIDS or organ transplants may also want
to treat their water. In areas of B.C. where there is very little treatment of water,
consumers with health problems may want to conduct their own treatment to further
protect their water before using the water for drinking. Consumers should be cautious,
however, because some water treatment devices are not regulated and may not provide
protection from waterborne contaminants, particularly pathogenic microbes.

Boiling Water
Bringing tap water to a rolling boil for one minute is a very effective method of treating
water, as it will kill Cryptosporidium, Giardia, bacteria, and viruses. At elevations greater
than 2,000 metres (6,500 ft), water should be boiled for two minutes. This is what should
be done by consumers whose water systems have a boil-water advisory. Even when
there is no advisory on the water system, some individuals, particularly people with
HIV or AIDS, with cancer, or with organ transplants, may decide to routinely boil or
treat their water to further protect their health.
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Boiling water is not effective for the removal of all
contaminants. If the water is contaminated with
chemicals or toxins, such as nitrate, arsenic, lead,
uranium, or blue-green algae toxins, boiling
increases their concentrations in the remaining
water (Jennings and Sneed, 1996). 

Other Disinfection Methods
Other, simple methods can be used to help purify
water, but note that these are not reliable methods
to remove Giardia and Cryptosporidium. 

Household bleach
Unscented household bleach (five per cent
chlorine) can be a good disinfectant for viruses
and bacteria. Add one drop (0.05 ml) of bleach for
every litre of water. Shake, cover, and allow to
stand for 30 minutes. Double the amount of
bleach for cloudy or cold water or for water taken
directly from a lake or stream. A slight chlorine
odour should still be noticeable after 30 minutes.
If not, you have not added enough bleach.
Chlorine tablets can also be purchased from the
drugstore or hardware store. This method does
not inactivate protozoan cysts and oocysts. 

Purification Tablets
Tablets that release iodine may be used safely to
purify drinking water. These tablets can be found
at most drugstores and sporting goods stores.
The names vary, but they are generically known
as halazone tablets. Follow the directions on the
package. Usually one tablet is sufficient for one
litre of water. The dosage is doubled for cloudy
water. Ordinary household iodine may be used
to purify small quantities of water. Add 10 drops
for every litre of water. Mix and allow to stand

for 30 minutes. Note that pregnant women should not use iodine tablets or household
iodine to purify water, as it may have an adverse effect on the fetus. Iodine to disinfect
water should not be used over prolonged periods, can affect the function of the thyroid
gland. It does not inactivate protozoan cysts and oocysts.
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Bottled water can provide an alternative source of drinking

water when tap water is not aesthetically pleasing or is

subject to a boil-water advisory such as during a waterborne

disease outbreak. It is expensive, however, and not practical

for cooking, washing or showering.

According to the Canadian Bottled Water Association, demand

for bottled water in Canada is increasing by at least 10 per

cent a year. Sales were more than 650 million litres in 1999.

Bottled water is defined as any water offered for sale in a

sealed container. “Mineral” or “Spring” water is obtained from

an underground source that is not a public water supply.

Mineral water has a larger amount of dissolved mineral salts.

Other bottled water comes from any source, such as tap

water, that a manufacturer treats by carbonation,

microfiltration, ozonation and/or irradiation.

In Canada, pre-packaged water and pre-packaged ice are

regulated as a food product by the Canadian Food Inspection

Agency. It must be fit for human consumption, free from

poisonous or harmful substances, and prepared and stored

under sanitary conditions. It should not contain any coliform

bacteria, but it is not sterile water, and so heterotrophic

bacteria can re-grow if the water is left sitting for long periods.

Bottled water is subjected to periodic tests and sampling, but

sampling frequency can range anywhere between once a year

to once every three-four years. There have been no recorded

outbreaks of waterborne disease from bottled water in

Canada, but some foreign brands have been subject to recalls

because of concern over chemical contaminants. In other

countries where manufacturing standards are not as high as

in Canada, bottled water has been linked to outbreaks of

cholera and typhoid.

Bottled Water



Home filtration
Some households purchase filtration units that either attach to the faucet or filter water
through a pitcher. Although many of these products successfully remove taste and
odours, they are not water purification devices unless they are approved as such by a
testing agency such as the Canadian Standards Association (CSA) or the National
Sanitation Foundation (NSF). A device with the NSF label has been tested by that
organization and performs the functions detailed on its label. The names of products
that have been tested are listed at the NSF Web site. Users must read the product
information very carefully and be cautious about relying on these devices for the purity
of their water. The customer should always follow the manufacturer’s instructions
regarding maintenance and filter replacement.

� See Appendix B for National Sanitation Foundation Web site. 

Home Filtration Pitchers
Many households use store-bought pitchers through which they filter tap water to
improve the water’s taste and aesthetic qualities. These pitchers remove chlorine
residuals, as well as sediment and some chemicals, but they do not remove any bacteria,
viruses or parasites. The manufacturer states clearly on the packaging that the pitcher
filtration system “is not intended to purify water. Do not use with water that is
microbiologically unsafe or of unknown quality without adequate disinfection.” The
pitchers also need to have their filters changed every two months. Otherwise, bacteria
can build up on the filter and contribute to illness.

Point-of-Use and Point-of-Entry Systems 
A consumer can use a point-of-use device—a reverse osmosis, UV system or a filter—
that attaches to the faucet and removes particles at least one micrometer in diameter.
When properly installed, operated, and maintained, point-of-use systems can be an
effective means of treating water. The system only treats water emerging from the faucet
to which it is attached. Other faucets in the house will be untreated. To treat the water in
an entire household, homeowners can purchase a point-of-entry treatment system that
attaches to the main water pipe as it enters the house. The main problem with these
types of systems, aside from being costly, is that often the homeowner does not spend
enough time properly installing and operating the system or is not diligent enough in
maintaining the system. This neglect can make the water quality even worse, as
pathogens stopped by the filter can accumulate in the filtering mechanism and
breakthrough to contaminate the water. Certain types of point-of-use and point-of-entry
systems are also rendered inactive during power failures. 

Monitoring the Water System

The multiple barrier and HACCP approach discussed on pages 76-78 will help to ensure
that the water quality in B.C. remains high from source to tap. Monitoring is part of the
HACCP approach and must be in place to confirm water systems are performing as they
should. Tests, assessments, and inspections must be conducted with regularity to ensure
that hazards are being eliminated and that standards are remaining high.
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Under the Safe Drinking Water Regulation, it is up to the medical health officer in each
region to establish the testing protocol, frequency, and location of samples. This
requirement is fine as it stands. However, adequate staff and financial resources must be
available to ensure testing occurs with appropriate frequency. Some large regions, such
as the municipalities within the Greater Vancouver area, test almost daily. Other small
systems have one test a year or less. It is clear that on the latter type of systems, a
waterborne disease outbreak could occur before the hazard is identified and the
population warned. 

Individuals collecting water samples or making water quality measurements should be
trained in proper sample collection and measurement methods, including quality
assurance and safety. Testing should be conducted on source water and on the treated
water in the distribution system.

Laboratory Testing and Quality Assurance
Unless there is a quality assurance program, laboratory testing can be unreliable and
inaccurate. Quality assurance of laboratory testing gives the water provider,
regulators, and the public confidence that the results are reliable and accurate. The
Safe Drinking Water Regulation requires that water testing be carried out at a
microbiology laboratory approved by the Provincial Health Officer. The B.C. Centre
for Disease Control manages this accreditation program for the Provincial Health
Officer. There should also be an accreditation program for laboratories carrying out
chemical tests on water such as that provided by the Canadian Association of
Environmental Laboratories (CAEL).

Fortunately in B.C., the Safe Drinking Water Regulation requires that all
microbiological test results are routinely sent from the testing laboratory not only to
the water provider but also to the regional medical health officer. This ensures that
in B.C. we will not have the same problem that arose in Walkerton when the water
supplier did not inform the medical health officer of poor test results and
inadequate disinfection.

During the last year there has been an increased demand for microbiological testing
of drinking water. The laboratory services at the B.C. Centre for Disease Control
tests 200-300 water samples a day and at times has tested as many as 700 samples a
day (J. Isaac-Renton, personal communication, July 18, 2001). It would be advisable
for the B.C. Centre for Disease Control to examine ways of developing the required
revenue to support this increased testing—such as by an appropriate fee being
charged. It would also be advisable for determining ways of funding the laboratory
accredition process. 

� See recommendations 12 and 21.
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Public Health Inspections
Regular inspections by public health officials are important in ensuring that high
standards are maintained and that there is compliance with the Safe Drinking Water
Regulation. Regular inspections help to identify unhealthy conditions or practices that,
if not corrected, can lead to waterborne disease. On average, 76 “critical hazards” are
found each year during inspections conducted by environmental health officers
(Figure 9). As shown in Figure 7 (page 39), only one-quarter of water systems receive a
routine inspection each year. Additional staff and resources are required, if all water
systems are to receive regular inspections. 

� See recommendation 12.
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A critical hazard is a health hazard that requires immediate attention. On average, 76 critical hazards are found each year during 
inspections conducted by Environmental Health Officers. Source: Public Health Protection, B.C. Ministry of Health Services.
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What can be done to reduce the risk of waterborne illnesses in British Columbia?

This chapter outlines 32 specific actions water suppliers, local health officials,

government, and other organizations can take to protect and improve the quality of

drinking water.

This chapter outlines recommendations aimed at achieving better management of
drinking water systems and thus improving water quality in British Columbia. The
recommendations are based on analysis by the Provincial Health Officer, along with the
findings of province-wide consultations on the Drinking Water Protection Plan (Praxis
Pacific, 2001) and extensive consultations involved in developing this report.

As well as supporting many of the initiatives that have already been undertaken, the
recommendations set out a blueprint for addressing the most urgent and correctable
drinking water problems affecting public health.

Eight Key Messages

Underpinning this report’s recommendations are eight key messages related to
improving drinking water quality. They reflect the expertise of the Provincial Health
Officer, as well as the best evidence from research and the extensive consultations
involved in the development of this report. 

1. All surface water (water from lakes, creeks, and rivers) is likely to be contaminated.
Even the most remote and seemingly untouched water source can be carrying
contaminants that may harm human health.

2. The best assurance of safe drinking water at the consumer’s tap is a multi-barrier
approach. There are four basic barriers that must be in place to ensure that water is
safe to drink:

• At the source – protection of source water quality by limiting or prohibiting
wastewater discharges and other sources of water pollution

• Treatment – adequate treatment such as disinfection and/or filtration 

• During storage and distribution – safeguarding water quality during storage
and distribution, and
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• At the consumers tap – monitoring of the distribution system and enforcement
of standards. 

A practical tool to assess and manage these multi-barriers is the use of the Hazard
Analysis and Critical Control Points (HACCP) approach. While HACCP is most
often applied to food safety, it is a system of risk assessment and management that
can be adapted to drinking water safety. It focuses on identifying and addressing
the junctures in the system (critical control points) where there may be a hazard
and the loss of control that could result in an unacceptable safety risk. 

3. Management of the water system should be based on assessment and management
of public health risk from source to tap, as well as on end-product testing. A good
test result may lull people into thinking there is no risk to the system. In fact,
random monitoring of water quality by microbiological or chemical testing cannot
in itself ensure water safety and cannot substitute for good risk assessment and risk
management. We must anticipate the risks to our drinking water and take steps to
prevent them from occurring, rather than hope we catch them in random tests.
Good water system management requires a culture of continuous quality
improvement.

4. Better protection and management of the land that surrounds the water source will
protect and improve the quality of water at the tap. However, there are limits to
what such measures can achieve. Pathogens such as Cryptosporidium and Giardia are
inevitably present in B.C. watersheds. It will always be difficult to maintain low
turbidity (cloudiness), particularly during times of high rainfall or during the
spring snowmelt. Consequently, appropriate water treatment or alternate water
supplies must be in place to handle episodes of poorer source water quality.

5. To prevent disease, all surface water requires disinfection. This generally includes
the presence of a detectable disinfection residual at the end of the distribution
system. Groundwater systems that are subject to microbiological contamination
from surface water should also have disinfection. There are some groundwater
systems that after careful assessment and testing may be determined to be safe and
to not need disinfection. 

6. Maintaining safe drinking water will require investments in filtration and other
advanced forms of water treatment. Chlorine and other disinfectants kill many of
the micro-organisms that cause disease. Unfortunately, these traditional methods of
water treatment do not always neutralize hardy parasites such as Giardia and
Cryptosporidium. Additional purification methods are available, and many water
suppliers have already enhanced their treatment systems using these newer
technologies. The adoption of treatment standards for all B.C. water systems, with a
timeline for compliance, will move B.C. along in this direction.
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7. Good, accurate information is essential to any decision-making and management.
When it comes to B.C.’s water systems, we currently rely on a patchwork of
information about disease outbreaks, boil-water advisories, and statistics collected
by individual water suppliers and regulatory staff. British Columbia needs a
database that reports on the characteristics of all water systems, water system
performance, and the occurrence of water-related illnesses.

8. If we want to improve drinking water quality in British Columbia, we will have to
find ways to pay for it. Risk assessments and evaluations, improved treatment
plants, more manpower for assessment and monitoring—all of these require
adequate funding. There are many ways to raise the capital and operating costs
needed for improvements and enhancements—taxation, user-pay, or public-private
partnerships are examples. Consumers and politicians will need to be aware of the
benefits and costs of drinking water improvements, in order to make the best
decisions about how water systems should be managed and where the money will
come from. Nevertheless, it must be stated that without adequate funding, no
improvements can take place.

Blueprint for Action

This chapter contains the 32 specific recommendations to help improve water quality in
British Columbia. With each recommendation, we have identified the agency or
individual that should take the lead in putting the recommendation into action.
Together, the recommendations, grouped into the seven categories, form a blueprint that
can be used to focus our efforts on the most urgent and correctable problems that will
have the greatest returns in terms of improved public health. If the recommendations
are implemented, we can expect to see continued improvement in drinking water
quality and a reduction in water-related illness in British Columbia.
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Blueprint category Recommended actions

1 Commitment to drinking water quality

2 Risk assessment and information gathering

3 Planning for risk management

4 Quality assurance and good 
management practice

5 Public involvement and education

6 Accountability

7 Research and evaluation

1. Legislated authority*
2. Size of regulated systems*
3. New and orphaned water systems
4. Groundwater
5. Cross-connection control 
6. Inter-ministry coordination*
7. Drinking water specialists
8. First Nations water systems
9. Standards and guidelines
10. Microbiological treatment standards*
11. Fluoridation 
12. Additional resourcing
13. Access to capital funds

14. Multiple barriers and critical control points
15. Hazard identification and risk assessment
16. Surveillance for waterborne disease
17. Standardized data-set and provincial database for drinking

water quality

18. Risk management plans
19. Triggering of boil-water advisories
20. Regional action plans

21. Laboratory accreditation
22. Testing of raw water sources
23. Terms and conditions of operating permits 
24. Operator training and certification 
25. Practice guidelines—local health officials

26. Community involvement
27. Public education

28. Performance measures*
29. Public reporting*

30. Watershed and groundwater research
31. Walkerton Inquiry report
32. Long-term evaluation of results

* Priority recommendations

Blueprint for Action on Drinking Water Quality



1. Commitment to drinking water quality

Legislative authority
Many of the watersheds in the province serve a variety of uses—forestry, mining,
agriculture, urban development, and recreation—as well as being a source for drinking
water. They require management so that drinking water systems that may be vulnerable
to microbiological, physical and chemical contamination are sufficiently protected while
allowing for appropriate multiple uses. 

Recommendation 1 – Ensure that there is legislative authority (such as
the Drinking Water Protection Act) that gives priority to the safety of
drinking water and that covers management of the system from source
to tap. Lead: Ministry of Health Services and Ministry of Water Land
and Air Protection.

Size of regulated systems
British Columbia has three times as many water systems as it did ten years ago. Most 
of the increase has been among small water systems serving 2 to 14 connections each. It
has been suggested that the threshold of regulation be increased to 5, 10 or even 25
connections. While it is true that if British Columbia’s 2,000 small systems were 
de-regulated public health resources would be freed up to focus on large systems, all 
British Columbians deserve protection from waterborne illness. A workable alternative
is to establish different levels of drinking water standards according to the type and size
of the water system. 

Recommendation 2 – (a) Continue to apply drinking water legislation
and regulations to all systems with one connection or more that serve
more than a single-family dwelling. (b) Study and carry out public
consultation on the feasibility of taking an accreditation or graded
approach to small water systems (with less than 15 connections), rather
than full compliance with legislation. (c) If legislation is amended such
that small water systems are subject to less stringent regulatory
requirements, provide training for water system owners, so they know
how to protect users by ensuring safe drinking water. (d) Provide public
awareness and education regarding any changes, as well as some means
of informing homeowners of their responsibilities and liabilities.
Lead: Ministry of Health Services.

New and orphaned water systems
There are a large number of small waterworks systems that have no clear ownership or
supplier to make needed improvements. 

Recommendation 3 – (a) Restrict approval of water licenses for new
waterworks or extensions of existing waterworks to those that are i)
owned and operated by regional districts, municipalities or qualified
improvement, irrigation or waterworks districts, or ii) owned by a
clearly identified private supplier who has defined responsibilities in
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legislation. Lead: Local health officials. (b) Identify in legislation the
government body that will assume responsibility for any currently
existing “orphaned systems” (waterworks systems lacking a clearly
identified owner). Lead: Provincial government.

Groundwater
Regulation of groundwater, as recommended by the Auditor General, will enable
enforcement (e.g., sealing of abandoned wells) and better tracking of the use of
groundwater. 

Recommendation 4 – Include in legislation the authority to protect
groundwater. Lead: Ministry of Water, Land and Air Protection. 

Cross-connection control
Because of the possibility for a distribution system to be contaminated cross-connection
control programs are essential to maintain the integrity of the system. This includes the
prevention of cross-connections, backsiphonage, infiltration or uprotected storage
facilities and during repairs and construction. 

Recommendation 5 – Include in legislation the authority to require
water suppliers to develop and implement cross-connection control
programs to protect the drinking water distribution system. 
Lead: Ministry of Health Services.

Inter-ministry coordination
The duties and responsibilities for water quality in the province are split between a
number of ministries and agencies. (see Table 2). Clear government accountability,
increased cooperation, and coordination are needed.

Recommendation 6 – Establish—either through legislation or
administrative policy—a lead ministry coordination function, or other
coordinating mechanism for water quality issues.
Lead: Provincial government.

Drinking water specialists
Local health authorities are responsible for protecting the public from waterborne
illness. Drinking water safety is a high priority for the medical health officers,
environmental health officers, and public health engineers employed by health
authorities, but these staff have duties that cover a broad range of health and sanitary
issues. Creating dedicated positions would help to ensure that drinking water receives
the necessary attention.

Recommendation 7 – Establish drinking water specialists or equivalent
positions in each health region. These positions should be provided
with special training and should work as part of the regional team that
includes the medical health officer, environmental health officers, and
public health engineer. Lead: Ministry of Health Services and local
health authorities.
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First Nations water systems
Water systems for First Nations on reserve fall under the jurisdiction of the local band
and the federal government. Many First Nations water systems have not had their plans
approved or permits issued by provincial public health officials. 

Recommendation 8 – Initiate discussions with First Nations and the
federal government ministries involved to determine collaborative
actions that will enable continued improvements in on-reserve water
systems in B.C. Lead: B.C. Ministry of Health Services.

Standards and guidelines
The Guidelines for Canadian Drinking Water Quality are produced and reviewed
periodically by Health Canada in cooperation with representatives from the health and
environment ministries of the provinces and territories. How many and which of these
guidelines should be mandated as “standards” has been the subject of much discussion.
There is a need for expert review into the choice of water quality parameters and water
treatment to be prescribed by regulation in British Columbia.

Recommendation 9 – Form an expert panel of scientists, regulators,
water suppliers, and environmental groups, to meet as required, to
review the scientific evidence and the expectations for drinking water
quality in British Columbia. This panel would have specific terms of
reference and would recommend to the Minister of Health Services
specific standards that should be established, whether in new
regulations, amendments to current regulations, the Drinking Water
Protection Act, or practice guidelines. Lead: Ministry of Health Services
and Ministry of Water, Land and Air Protection.

Microbiological treatment standards
Water treatment is the most effective means of protecting the public from water-related
illness. Compared to many other jurisdictions, B.C. has a long history of under-treating
its drinking water. Setting and implementing treatment standards (such as required log
reductions for each system) would minimize the health risks that British Columbians
face from waterborne contaminants.

Recommendation 10 – a) Incorporate treatment standards into the
operating permits for water systems. b) Set a minimum level of
treatment (required log reductions for pathogens found in B.C. waters,
particularly Giardia and Cryptosporidium) to be met by all water
treatment systems.c) Develop a consistent set of guidelines for use by
medical health officers in deciding when, where, and how much
additional treatment may be required for a particular system. 
Lead: Ministry of Health Services and local health officials.

Fluoridation
The addition of fluoride to drinking water helps to protect children and adults from
tooth decay. For maximum protection of teeth, a fluoride level of 0.8 mg/L is
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recommended by the Canadian Dental Association, Health Canada and the College of
Dental Surgeons of BC. British Columbia has the lowest rate of fluoridation of water
supplies in Canada. 

Recommendation 11 – Increase fluoridation of community water
supplies to a level of 0.8 mg/L so that more British Columbians receive
the benefits from community water fluoridation. Lead: Ministry of
Health Services, municipalities and water suppliers.

Additional resourcing
The eight key messages (page 100) indicate that there is a need for more resources—to
carry out assessments, to increase monitoring, for laboratory analyses, for enforcement
of the Safe Drinking Water Regulation, for improved treatment, for the development of a
water system database etc. All these anticipated improvements will require increased
funding. The larger utilities have already found ways of increasing the resources—
mainly through increasing the water rates. It is the smaller water systems who have the
greatest difficulty in accessing resources.

Recommendation 12 – a) Increase funding for assessment and
monitoring and for infrastructure improvements to deal with identified
risks to public health. b) Explore different methods of funding—
increased user fees, fees for laboratory testing currently being provided
by the laboratory services of the B.C. Centre for Disease Control c)
Ensure that the needs of small water systems are given priority. Lead:
Health Authorities, Ministry of Health Services, Ministry of Water,
Land and Air Protection and Ministry of Community, Aboriginal, and
Women’s Services. 

Access to capital funds
Small water systems, particularly those operated by Improvement Districts, do not
currently have access to tax-supported, cost-shared capital funding for water system
improvements. 

Recommendation 13 – Incorporate improvement districts into regional
districts in order to give access to funds for capital works. Lead:
Ministry of Community, Aboriginal, and Women’s Services.

2. Risk assessment and information gathering

Multiple barriers and critical control points
Achieving safe water requires a focus on the entire water system—from source to tap.
This means identifying the critical points where the water system is vulnerable to
chemical, physical or microbiological contamination, so that protective barriers can be
put in place. There is currently no standardized process for assessing B.C.’s water
systems from source to tap. 
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Recommendation 14 – Develop a made-in-B.C. hazard identification,
risk assessment and risk management tool, similar to the Hazard
Analysis and Critical Control Points (HACCP) approach. Lead:
Ministry of Health Services in collaboration with the Ministry of
Water, Land and Air Protection.

Hazard identification and risk assessment
A hazard identification and risk assessment for each water system will enable system
operators and health officials to understand the characteristics of their water systems
and to deal with the most prevalent and pressing risks first.

Recommendation 15 – In collaboration with water system operators
conduct site-specific hazard identification and risk assessment on all
water systems in B.C. using the approach in recommendation 14.
Financial and practical assistance should be made available to small
system operators and health officials. Lead: Local health officials
(medical health officers, environmental health officers, public health
engineers) and Ministry of Health Services.

Surveillance for waterborne disease
The extent of enteric (intestinal) illnesses is not known precisely, as many cases are not
recognized or reported. For most of the cases reported, we lack information about the
source of the infection (water, food, or other means) and whether the illness was
acquired in B.C. or while travelling outside of the province. The B.C. Centre for Disease
Control is researching improved methods of surveillance for waterborne illness to
determine if more rapid detection of outbreaks or identification of the ongoing
prevalence of waterborne illness in the population is feasible.

Recommendation 16 – Continue to improve British Columbia’s
capabilities to (a) monitor the occurrence and causes of waterborne
illness, and (b) rapidly detect any occurrence of waterborne illness.
Lead: B.C. Centre for Disease Control and Prevention and local health
authorities.

Standardized data-set and provincial database for drinking water quality
Currently there are multiple, fragmented information systems for water systems. These
have been established with local health officials, with some of the large water suppliers,
in laboratories carrying out testing, in the Ministry of Health Services, in the Ministry of
Water, Land and Air Protection and in other ministries. In order to perform standardized
risk assessments, water suppliers and public health officials need to work from a
common framework for data collection. Appendix E outlines a proposed data-set for
assessing drinking water systems in British Columbia, developed in consultation with
medical health officers, environmental health officers, public health engineers, and staff
from several ministries.
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Recommendation 17 – (a) Adopt a standardized data-set and tools for
gathering risk assessment information. (b) Use the data-set to conduct an
inventory of all water systems in B.C., and create a centralized, integrated
information data base on B.C. water systems. (c) Develop a long-term
plan so that a province-wide, integrated information system is developed
over the next five years. (d) Use the resulting information to support the
management of all water systems, to set standards and guidelines and to
generate public reports. Lead: Ministry of Health Services, Ministry of
Water, Land and Air Protection, and local health authorities.

3. Planning for risk management

Risk management plans
Armed with an analysis of potential hazards and a risk assessment for a water system
and information from ongoing monitoring of water quality, suppliers and planners will
be better able to manage risks to the water system. Using an approach similar to HACCP
they will be able to develop strategies to minimize and control potential contamination
from the identified control points and to intervene should contamination be detected. 

Recommendation 18 – Require suppliers to draw up a risk management
plan for approval by medical health officers. Plans should address the
hazards identified by the risk assessment, using the multiple barriers
and HACCP approach. The drinking water specialist should assist
suppliers who need help in doing the risk management plan. Lead:
Water suppliers, in collaboration with local health officials.

Triggering of boil-water advisories
Some, but not all, jurisdictions have established management plans that trigger automatic
boil-water advisories when monitoring shows elevated levels of certain parameters. The
Ministry of Health Services has developed a guideline on boil-water advisories. 

Recommendation 19 – Ensure as per the Safe Drinking Water Regulation
that automatic triggering of boil-water advisories is in all emergency
plans. Lead: Water suppliers, in collaboration with local health officials.

Regional action plans
Prevention of waterborne disease requires proactive planning on the part of water
suppliers and responsible public authorities alike. 

Recommendation 20 – Require local health authorities to develop and
publish a regularly updated action plan for continued improvement of
all water systems within their region. This action plan should be created
with input from local health officials and other government officials
who have responsibility for water. The action plan for each region
should be reported to the municipal council, the regulatory ministries,
and the public. Lead: Local health authorities.
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4. Quality assurance and good management practice

Laboratory accreditation
The usefulness of laboratory testing depends on an effective quality assurance program
to ensure accuracy and reliability. This will include protocols covering the collection and
transportation of samples to avoid contamination.

Recommendation 21 – (a) Continue to require that all microbiological
samples be processed at a laboratory approved by the Provincial Health
Officer. Lead: Provincial Health Officer. (b) Require that a suitably trained
technician carry out tests that are designed to be performed in the local
community (such as the Colilert test for E. coli). Lead: Provincial Health
Officer, with assistance from the B.C. Centre for Disease Control.

Testing of raw water sources
Problems have occurred when unexpected contaminants have been found after water
sources were approved. Prior testing for potential contaminants enables either the
development of appropriate treatment or the choice of alternate sources of water. 

Recommendation 22 – Require that all proposed water sources undergo
relevant chemical, physical, and microbiological analysis prior to
approval as community water supplies. Lead: Local health officials.

Terms and conditions of operating permits
In some parts of the province, health officials are placing terms and conditions on the
permit that is required to operate a water system under the B.C. Safe Drinking Water
Regulation. Such conditions, which were envisaged when the regulation was developed
in 1992, contribute to the improvement of drinking water quality.

Recommendation 23 – (a) Develop guidelines for standardized terms
and conditions for issuing an operating permit for a community water
system. (b) Include in permits the requirements for treatment outcomes
(see recommendation 10, Treatment Standards). 
Lead: Ministry of Health Services and local health officials.

Operator training and certification
Operators of small water systems may lack the knowledge and training required to
maintain safe drinking water. The Ministry of Health Services has been working with
the B.C. Water and Waste Association and the Environmental Operator Certification
Program to develop a curriculum to train and certify water system operators. Recently
50 small system operators have been trained and certified and 29 courses are scheduled
to take place throughout the province this fall. This program should be made
mandatory, using the Environmental Operators’ Certification Program to classify the
water systems and the level of certification required.
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Recommendation 24 – Continue to provide training and certification for
water system operators and make this mandatory, with subsidies to
enable the participation of operators of small systems. Lead: B.C. Water
and Waste Association, in collaboration with the Ministry of Health
Services and the Environmental Operators’ Certification Program.

Practice guidelines—local health officials
Scientific knowledge and technology are constantly changing. Practice guidelines—kept
current and based on best world practice—help professionals make their work more
effective and more uniform. The Council of Public Health Engineers of B.C. has
developed a practice guideline to assist consulting engineers to know the requirements
for approval of a water treatment system in British Columbia. Medical health officers
and environmental health officers should consider developing similar practice
guidelines for risk assessments, compliance monitoring, enforcement, and other topics
related to drinking water policy and legislation.

Recommendation 25 – Develop practice guidelines to encourage
medical health officers, environmental health officers, and public health
engineers to follow a standardized approach to applying the Safe
Drinking Water Regulation and Drinking Water Protection Act. Practice
guidelines should draw on the expertise of other health officials, be
updated regularly, and be monitored to ensure that they are consistently
applied. Lead: Health Officers Council, Council of Chief
Environmental Health Officers, Council of Public Health Engineers of
B.C., and Ministry of Health Services.

5. Public involvement and education

Community involvement
From a health standpoint, it is clear that British Columbia should be taking additional
steps to protect the public from waterborne illness. However, the decision to spend
money on filtration systems or other improvements will ultimately be made by
community members and their elected representatives. Consumers need to be aware of
the risks, benefits, and costs of additional protection, so that they can make the best
possible decisions about how their water supplies should be managed.

Recommendation 26 – Develop information and tools to help
communities make decisions about upgrading their water systems—
before problems occur. Lead: Ministry of Health Services, in
collaboration with local health officials.

Public education
Members of the public can play an important part in maintaining the safety of the water
supply if they receive accurate and accessible information. In particular, people drawing
their water from unregulated sources where there is only one connection (single-family
dwellings on wells, individually piped sources, etc.) can benefit from the materials
available from their local public health office. 
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Recommendation 27 – Increase the promotion of existing public
education workshops and materials (publications, videos, tool kits) that
are already available. Develop more public education materials on
water quality issues, such as source protection, to inform the public
about what they can do to protect their drinking water. Lead: B.C.
Water and Waste Association, in collaboration with local health
officials, the Ministry of Health Services, and the Ministry of Water,
Land and Air Protection.

6. Accountability

Performance measures
The number of waterborne disease outbreaks, contacts with the health care system for
intestinal diseases, and an annual count of boil-water advisories are some of the
performance measures we have available. These measures are useful, but they have
limitations in terms of completeness and timeliness. We do not at present know, for
example, how many systems treat their surface water, and how many simply deliver
untreated water to consumers. How many log reductions does each system achieve in
its treatment against Giardia and Cryptosporidium? How many systems have personnel
who have undergone operator-training certification? These are some of the important
data elements we should know. An expanded, standard set of measures —and methods
to collect the needed information—would assist in gauging our success in protecting the
quality of drinking water. The proposed data-set (Appendix E) provides the required
data elements for several potential performance measures.

Recommendation 28 – From a standardized data-set and the
recommended provincial database for drinking water quality (see
recommendation 17), establish a smaller set of key measures to be used
for reporting on the quality of British Columbia’s drinking water and
the performance of drinking water systems.
Lead: Ministry of Health Services, Ministry of Water, Land and Air
Protection, and Ministry of Sustainable Resource Management.

Public reporting
The public has the right to know the results of monitoring their water supply.
Dissemination of this information, a requirement for true public accountability for water
management, has become the common practice in other jurisdictions. It is already being
made available by some of the larger suppliers and health regions in B.C. (See: Capital
Region, Greater Vancouver and Fraser Valley web sites—Appendix B). The Safe Drinking
Water Regulation requires public notification of test results on the regulated microbiological
contaminants and of other monitoring results. Some water purveyors do this, however, only
on a specific request by a member of the general public, if for example a citizen happens to
call and ask for the results. Publicly available reports produced from this information would
improve accountability. 
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Recommendation 29 – (a) Provide the public regularly with results of
chemical, physical, and microbiological monitoring of their drinking
water supply and with an interpretation of the health significance of
these results, with the assistance of the medical health officer. Lead:
Water suppliers. (b) Make regional information on water quality and
water systems (see recommendation 28) available to both professionals
and interested members of the public, including information on what to
do during boil-water advisories. Lead: Local health authorities. 

7. Research and evaluation

Watershed and groundwater research
To ensure that monitoring and quality control of water systems continue to improve,
research must continue in a number of areas. Page 83 of this report identifies some
suggested research questions.

Recommendation 30 – Carry out further research into public health
impacts of watersheds and groundwater sources. 
Lead: Ministry of Water, Land and Air Protection.

Walkerton Inquiry Report
At the time of publishing this report, the inquiry continues into the outbreak of
waterborne E.coli O157:H7 infection in Walkerton Ontario. The inquiry has carried out a
comprehensive review of both scientific issues and standards, and its final report,
expected in the spring of 2002, will merit close attention by other jurisdictions. (see
Appendix B for web site, including background documents presented to the inquiry).

Recommendation 31 – Review the implications of the final report of the
Walkerton inquiry for improving the quality of drinking water in B.C. 
Lead: Provincial Health Officer.

Long-term evaluation of results
Drinking water legislation, policies, and programs should be reviewed on a regular basis
to ensure that they remain appropriate and effective.

Recommendation 32 – Establish a mechanism to assess the long-term
effectiveness of British Columbia’s drinking water activities and
evaluate the need for changes to be made. Lead: Ministry of Health
Services and Ministry of Water, Land and Air Protection.
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American Water Works Association
http://www.awwa.org/

Australia
A Preventive Strategy from Catchment to Consumer 
http://www.health.gov.au/nhmrc/advice/pdf/waterqly.pdf

B.C. Center for Disease Control (BCCDC)
BC Centre for Disease Control (BCCDC) is British Columbia’s Centre of Excellence for the
prevention, detection and control of communicable disease, and a provider of speciality
health support and resource services. Five key integrated divisions within BCCDC
provide the coordinated services essential to efficiently and effectively prevent and
control communicable disease in the province. These are: Epidemiology Services,
Laboratory Services, STD/AIDS Control, Tuberculosis Control and BC Hepatitis Services.
http://www.bccdc.org/index.shtml

B.C. Drinking Water Protection Act 
http://www.legis.gov.bc.ca/2001/3rd_read/gov20-3.htm

B.C. Government
This site provides access to a description of all B.C. Government ministries and their
responsibilities.
http://www.gov.bc.ca/bcgov/popt/orgs/

B.C. Legislation
This site provides access to all legislation affecting drinking water in B.C.
http://www.legis.gov.bc.ca/legislation/index.htm
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B.C. Ministry of Health Services: Health Files
- Blue Green Algae. #47 June 1995 
- Campylobacter infection. #58 March 1997 
- Cryptosporidiosis. #48 February 2000 
- Fluoridation facts #28. December 1999
- Giardiasis (“Beaver Fever”). #10 February 2000
- Nitrate contamination in well water. #5 February 2000
- Salmonellosis. #17 February 2000
- Should I get my well water tested? #45 June 1995
- Waterborne diseases in BC. #49 February 2000
- Weakened immune system and waterborne infection. #56 February 2000
- Why should I disinfect my drinking water? #49b February 2000

http://www.healthservices.gov.bc.ca/hlthfile/

B.C. Ministry of Health Services
Public Health Protection, Drinking Water Program
http://www.healthservices.gov.bc.ca/protect/water.html

B.C. Ministry of Water, Land and Air Protection Protection, 
Water Resource Information
http://www.elp.gov.bc.ca/wat/

B.C. Safe Drinking Water Regulation
http://www.qp.gov.bc.ca/statreg/reg/H/Health/230_92.htm

B.C. Water & Waste Association
http://www.bcwwa.org

Capital Regional District Water Department (B.C.)
http://www.crd.bc.ca/water/

Centers for Disease Control (U.S.)
Information on waterborne infectious diseases.
http://www.cdc.gov./ncidod/diseases/list_waterborne.htm

Centers for Disease Control (U.S.)
Recommendations for using fluoride to prevent and control dental caries
in the United States—MMWR Report August 17,2001/Vol.50/No.RR-14.
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5014a1.htm
http://www.cdc.gov/mmwr/pdf/rr/rr5014.pdf
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Drinking Water Outbreaks 
Source of international information on drinking water outbreaks maintained by Drexel
University.
http://water.sesep.drexel.edu/outbreaks/

Fraser Valley Health Region
Information about current boil-water advisories and beach closures.
http://www.healthspace.ca/fvhr

Greater Vancouver Regional District Water System
http://www.gvrd.bc.ca/services/water/

Hazard Analysis and Critical Control Points
U.S. Food and Drug Administration.
http://vm.cfsan.fda.gov/~lrd/haccp.html

Health Canada, Guidelines for Canadian Drinking Water Quality
http://www.hc-sc.gc.ca/ehp/ehd/catalogue/bch_pubs/dwgsup_doc/dwgsup_doc.htm

Health Canada, Water Quality Activities
http://www.hc-sc.gc.ca/ehp/ehd/bch/water_quality.htm

National Drinking Water Clearinghouse (U.S.)
http://www.nesc.wvu.edu/ndwc/ndwc_index.htm

National Sanitation Foundation (NSF)
The NSF is an independent, not for profit organization that develops national standards.
NSF is a Collaborating Center of the World Health Organization (WHO) both for Food
Safety and for Drinking Water Safety and Treatment.
http://www.nsf.org/

Newfoundland Department of Environment
Boil Water Advisories for the Province.
Drinking Water Quality Data.
THM Summary for Public Water Supplies in Newfoundland & Labrador.
http://www.gov.nf.ca/env/env/water_resources.asp

Office of the Provincial Health Officer
http://www.healthplanning.gov.bc.ca/pho/
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Ontario Ministry of the Environment
Adverse Water Quality Incidents Report.
http://www.ene.gov.on.ca/envision/adverse/adversewater.htm

QualServe
A voluntary, continuous quality improvement program offered by the American Water
works Association (AWWA) and Water Environment Federation (WEF).
http://www.awwa.org/qualserve

Quebec Ministere de l’Environnement
Profile of Drinking Water—Data sheets.
http://www.menv.gouv.qc.ca/eau/potable/index-en.htm

Safe Water From Every Tap: 
Improving Water Service to Small Communities
(U.S. National Research Council publication)
http://www.nap.edu/catalog/5291.html

Small Water Systems Website
Virginia Interactive Technology Assistance Network (VAITAN)
http://www.vwrrc.vt.edu/sws/

U.S. Environmental Protection Agency, Office of Water
The Safe Drinking Water Act.
http://www.epa.gov/safewater/sdwa/sdwa.html
Factoids: Drinking water and ground water statistics for 2000.
http://www.epa.gov/safewater/data/00factoids.pdf

Water Online
http://www.wateronline.com

Water Supply Association of British Columbia
(Formerly the Association of B.C. Irrigation Districts)
http://www.wsabc.com

Walkerton Inquiry
http://www.walkertoninquiry.com

Water Quality Information Center, U.S. National Agricultural Library
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Appendix D
Waterworks Improvements 
in the 1990s

Community Cost Funding Project

Penticton

Fort St. John

Revelstoke

Trail

Port Hardy

Rossland

Fort Nelson

Enderby

Merritt

Chetwynd

Kimberley

Cranbrook

New Hazelton

Fruitvale

Squamish-Lillooet

108 Mile House

Hazelton

Williams Lake

Olalla

Dawson Creek

Abbotsford

Radium Hot Springs

Kaslo

Pemberton

Port Coquitlam

Penticton

$17,416,300

$11,413,430

$6,590,000

$3,800,000

$3,700,000

$3,623,000

$2,500,000

$2,215,000

$2,060,158

$2,016,000

$1,972,933

$1,948,000

$1,763,835

$1,587,000

$1,500,000

$1,235,900

$1,200,000

$1,074,000

$1,055,003

$1,027,000

$1,000,000

$950,000

$945,000

$907,092

$750,000

$700,000

[2]

[2]

[1]

[2]

[1]

[2]

[2]

[2]

[2]

[2]

[1]

[3]

[1]

[1]

[1]

[2]

[2]

[1]

[2]

[1]

[1]

[1]

[2]

[1]

[1]

[1]

Water filtration

New well supply to replace Charlie Lake

Water quality improvement program—filtration of Greely Creek source

Water filtration 

Construct water treatment plant

Slow sand filtration and other improvements

Water filtration

River intake and filtration

New supply/works for Collettville

Water filtration

Recreation land infrastructure

Gold Creek pipeline replacement

Water supply and water treatment—joint project with the Hagwilget First Nation

Beaver Valley Water Management area—slow sand filtration water treatment plant

Pemberton North water system pipe replacement

New supply wells

Slow sand filtration—joint project with Gitanmaax First Nation

South Lakeside—water and sanitary sewer extension: top up amount from restructure

New well source, reservoir, and other improvements

Arras pumphouse upgrade

Water interconnection to East Abbotsford—design, supply and install 1400 metres of 450mm watermain,
pressure reducing station etc. along McMillan Rd between Old Clayburn Rd. and Old Yale Rd.

Water treatment facility

Treatment—filtration plant

Pemberton water system improvements—new storage and supply works

Cast iron watermain replacement program

Upgrade raw  water intake—Okanagan Lake

Water Quality Improvements Expenditures B.C. Ministry of Municipal Affairs, 1991-1999
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Community Cost Funding Project

Masset

Cove Bay

Fort Nelson

North Cowichan

Grindrod

Taylor

Nelson

Slocan

Rossland

North Okanagan

Moyie

Rossland

Golden

Wells

Kitimat-Stikine

Black Pines

Ashcroft

Lions Bay

Fraser Valley

Port Alberni

Nelson

Capital

Qualicum Beach

Chetwynd

Port Hardy

Eagle Bay

Osoyoos

Clinton

Lytton

Rossland

Sayward

Osoyoos

North Vancouver District

Port Clements

Logan Lake

Valemount

Barriere

Blue River

Total

$774,000

$729,950

$711,970

$700,000

$650,000

$570,000

$503,300

$500,000

$493,000

$485,000

$461,890

$403,000

$380,000

$377,800

$357,186

$350,200

$350,000

$275,000

$265,000

$260,760

$259,700

$240,000

$230,300

$150,000

$132,652

$115,514

$114,000

$97,500

$96,926

$70,000

$45,000

$37,000

$30,800

$29,115

$15,855

$10,000

*

*

$86,222,069

[2]

[2]

[1]

[1]

[2]

[1]

[1]

[1]

[1]

[1]

[2]

[1]

[1]

[1]

[1]

[2]

[1]

[3]

[1]

[1]

[3]

[1]

[1]

[1]

[2]

[2]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[2]

[1]

[1]

[2]

[2]

Treatment plant—filtratration for manganese

New supply replacing arsenic wells

Raw water line

Crofton water supply (Crofton pulp mill source)

New system with filtration

Water intake improvement—replacing failed infiltration gallery with vertical well system

Five Mile Creek water supply (disinfection of city’s potable water source)

chlorination contact time components

Water treatment

Phase 2 and 3—Blue Eye Swamp raw water diversion

Haddo Lade Dam Spillway upgrade (North Okanagan Water Authority)

New well and system upgrade

Phase 1—Hanna Creek intake upgrade and Blue Eye Swamp water diversion

Northeast Reservoir

Water reservoir replacement

Churchill Drive safe drinking water (revised)

Waterworks upgrade

Current capacity problems—infiltration gallery

Brunswick Beach Improvement district water supply improvements (water replacement component)

Deroch Water System—replacing water supply

Sahara Heights water service extension

Five Mile Creek water supply (disinfection of city’s potable water source) relining existing settling
basin component.

Port Renfrew replacement water reservoir

Design and construction of River Wells #6 and #7—drilling, developing, wellhead construction, power
supply and connecting supply mains

SCADA system upgrading

Chlorination, pH adjustment

Waterworks upgrade

Lacey Point water connection

Retention tank for chlorination facility

Ponderosa Heights water line

Replace pressure reducing stations

Chlorination building—replace temporary building constructed in 1990

Sunnyville water connection

Watermain cleaning flushwater treatment

New ozonator (no longer in service)

Replacement of main water system pump and motor

Safe drinking water improvements—chlorination equipment relocation

New wells to replace river supply

New well to replace creek supply

* Figures not available.
Grants are available to assist local governments in making improvements to their water systems. Funding sources for the above improvements: [1] 50 per
cent funding provided by the Ministry of Municipal Affairs. [2] Either 50 per cent funding through the Grant Program or 2/3 funding under the Federal-
Provincial Grant program. [3] 25 per cent funded through Ministry of Municipal Affairs grant program. Data source: B.C. Ministry of Community, Aboriginal and
Women's Services (formerly B.C. Ministry of Municipal Affairs). Provided by: Public Health Protection, B.C. Ministry of Health Services.

Water Quality Improvements Expenditures B.C. Ministry of Municipal Affairs, 1991-1999
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Type of Improvement Description North Okan
aga

n

Kam
loo

ps/
Carib

oo

Koot
ena

ys

Van
cou

ver
 Isl

and

Fra
ser

 Va
lley

Low
er M

ain
lan

d

Tot
al

New well source

Intake works

Surface to deep well

Groundwater source
improvements

Chlorination

Chlorination improvements

UV

Ozone

Reverse osmosis

Other disinfection

Filtration

Storage reservoirs

Rechlorination

Distribution system

New supply added to existing waterworks to increase
supply or to provide for back-up source in case of
emergency.

Improvements to existing intake structures to increase
depth of intake.

Change from existing surface supply, spring, or shallow well
to a deep well, typically a higher quality source.

Improvements to wells, well casing, pumps, pumphouses.

Addition of new chlorination system (sodium hypochlorite,
chlorine gas) to existing waterworks system.

Improvements to existing chlorination system to improve
disinfection and/or obtain a chlorine residual in the
distribution system.

Used in both surface water and groundwater sources. Most
common in small (2-14 connections) and medium (15-300
connections) water supplies.

Two new plants being constructed in Greater Vancouver
Water District at Capilano and Cleveland dam. Technology
currently being evaluated by other larger systems.

Upcoming technology.

Other disinfection improvements; type not specified in data
collection.

Filtration improvements, such as slow sand and rapid sand
filtration.

Construction of new reservoirs to increase storage capacity.
New or improved contact chambers that allow for
better/adequate contact time with chlorine prior to
distribution.

Booster stations to add chlorine to distribution system to
ensure a chlorine residual at the ends of supply lines.

Upgrades to watermains and other piping; pH control for
corrosion control and reduction of lead in the drinking water
at the tap.

Total number of improvements

17

24

20

9

86

17

32

3

2

18

23

49

5

6

311

0

1

4

0

4

0

0

2

1

0

0

1

2

1

16

3

2

1

3

3

3

0

0

0

1

0

13

1

0

30

0

2

4

0

31

2

16

1

0

4

4

6

0

0

70

1

6

0

0

7

1

2

0

0

5

4

2

0

1

29

6

4

7

0

16

4

6

0

0

2

8

11

0

0

64

1

7

3

0

18

7

6

0

0

3

4

8

2

2

61

6

2

1

6

7

0

2

0

1

3

3

8

0

2

41

Source: Public Health Protection, B.C. Ministry of Health Services, based on data provided by local health authorities.

Waterworks Improvements Type of Improvement, 1992-1999
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This proposed data-set outlines some of the data required to assess drinking water
systems in British Columbia. The list was initially developed at a September 14, 2000
workshop attended by drinking water experts from several local health authorities and
from the provincial ministries who are now called Ministry of Health Services and
Ministry of Water, Land and Air Protection.

The data-set is a draft, and as such, it requires further discussion and refinement. Once
there is consensus on the data requirements, the data-set can provide a check-list for
organizations that are developing data collection and reporting systems.

The Public Health Data Requirements Project is also examining data requirements, for
those data that the Ministry of Health Services requires from health authorities on a
regular basis. Data definitions and technical information are available from the Public
Health Protection Branch, B.C. Ministry of Health Services.

Appendix E
Proposed Data-Set for Drinking
Water Systems

Item Name Item Description Comments

Name

Identifiers

Water system type

System initiation

Descriptive name of the waterworks system.

Unique identifiers for the waterworks system.
-  identifier assigned by health authority
-  well number
-  water license number

Type (size) of the waterworks system, based on
the number of connections to it.

The date the system was first up and running.

Legal name or name assigned by health
authority.

Each water system will have more than one
identifier, assigned by the local health authority
and by the Ministry of Water, Land and Air
Protection.

Code and number of connections:
NCG – Greater than 20,000
NC20K – 10,001 to 20,000
NC10K – 301 to 10,000
NC300 – 15 to 300
NC14 – 2 to 14
NC1 – One connection
(Codes not finalized)

Water System Characteristics
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Item Name Item Description Comments

Location

Ownership type

Population served

Permit conditions

Boil-water advisories

Other advisories

At-risk population

Hazard rating

Critical hazards

Risk assessment

General comments

The location of the waterworks system.
- latitude & longitude of intake sources
- areas served (municipalities)
- Local Health Area

The legal status of the system’s owner
(municipality, corporation, private, improvement
district etc.).

An estimate of the population served by the 
waterworks system.
- Permanent
- Transient (maximum in the short term)

Any conditions listed on the permit to operate.

A record of boil-water advisories issued by the 
health authority.
- date issued
- date rescinded
- reason for the advisory

Any other advisories issued by other
stakeholders such as the supplier, e.g., taste,
odour, major contamination.

Some way of identifying the high-risk or high-
density facilities/premises served by the
waterworks system, e.g., schools, hospitals,
restaurants, etc.

The estimated degree of health risk in a
waterworks system. The rating is assigned by
an environmental health officer, based on
inspection findings and enumeration of health
hazards.
- high, moderate, low

The number of critical hazards found when
inspections are conducted by environmental
health officers.

Has there been an overall hazard identification
and risk assessment of the water-works
system, including watershed, storage,
treatment, distribution, etc.?
- yes/no
- date of assessment

Any other general comments by the medical
health officer, environmental health officer, or
public health engineer relevant to the
waterworks system.

Ministry of Water, Land and Air Protection
identifier provides the geographic position
(latitude and longitude).

Code descriptions:
ID – Improvement district
MU – Municipality
NO – No owner
PB – Private business
PI – Private individual
RD – Regional district
SO – Society
ST – Strata
UT – Utility
WU – Water users community

A range.

Text.

This information will be used to track trends
and current status with regard to the number of
boil-water advisories.

Definition needs to be developed.

Definition needs review.

Critical hazards are health hazards that require
immediate attention. Eleven categories have
been defined. See critical hazards categories
301-311, Water Report , Communicable Disease
Control, Health Form HLTH 155.

A standard risk assessment is under
development.

Text.

Water System Characteristics
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Item Name Item Description Comments

Water source type

Common Name

Location

Watershed Protection Plans

Well or aquifer protection
plans

Delineation of source
(watershed, capture zone)

Vulnerability of aquifer
rating

Watershed survey

Min. of Water, Land and Air
Protection GOAT
(Geographical Oracle
Access Tool) reference

Quality of source water—
how measured

Sources Comments

The type of sources or alternate sources for a
waterworks system.

The names for the sources or alternate sources
for the waterworks systems.

The location of each source.

Is there a watershed protection plan in place for
this source?
- yes/no

Is there a well or aquifer protection plan in
place?
- yes/no

Is the source mapped?
- yes/no
- description of where to access maps (text)

A rating of the vulnerability of the aquifer to
contamination.
- high, moderate, low

Has a watershed survey been done?
- Yes/no
What were the results?

Spatial display of geographic location.

Where was the sample taken?
How was the quality of the water source
measured?
What were the results?

Any other comments by the medical health
officer, environmental health officer, or public
health engineer relevant to the source(s).

Codes and descriptions:
GW – Groundwater
SW – Surface water
CO – Combined
SWD – saltwater desalination
DGW – deep groundwater
SGW – shallow groundwater

Include aquifers. Ministry of Environment, Lands
and Parks has names and identifiers for water
intakes.

Ministry of Environment, Lands and Parks links
will give latitude and longitude.

Plans are under development by the Ministry of
Water, Land and Air Protection.

A Well Protection Toolkit is available to assist
individuals and communities in developing,
implementing, and monitoring a well
protection plan.

The Ministry of Water, Land and Air Protection
has maps.

Available from Ministry of Water, Land and Air
Protection.

Two surveys are being developed: one for a
quick assessment and another to be used for
thorough planning.

If the latitude, longitude, and the Environmental
Monitoring System (EMS) number are available,
then data can be displayed via the Ministry of
Water, Land and Air Protection’s geographic
information system.

Three text fields. Include those exceeding
Guidelines for Canadian Drinking Water Quality.

Text.

Water Sources
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Item Name Item Description Comments

Filtration processes

Chemical removal processes

Other water treatment
processes

Disinfection processes

Treatment Comments

What processes are used to remove suspended
and dissolved solids, including organisms and
pathogens, from water by using such media as
sand, diatomaceous earth and membranes?
Were filtration process improvements made to the
system?
- Date and nature of improvements

What processes are used to remove substances or
alter characteristics of drinking water?
Were chemical removal process improvements
made to the system?
- Date and nature of improvements

What other processes are used to treat the water
supply so that it meets the water quality
requirements of the Safe Drinking Water
Regulation and of the medical health office and is
not captured by the filtration, chemical removal, or
disinfection codes?
Were other water treatment process improvements
made to the system?
- Date and nature of improvements

What processes are used to kill or inactivate
organisms which are infectious or injurious to
human health?
Were disinfection process improvements made to
the system?
What are the levels of disinfection by-products?
What is measured and how often?

How many log reductions does treatment provide
against virus, Giardia, and Cryptusporidium?
Does the medical health officer consider this
adequate?
Any other comments by the medical health officer,
environmental health officer, or public health
engineer relevant to the treatment train.

Codes and descriptions:
RSF – Rapid sand filtration
SSF – Slow sand filtration
PF – Pressure filtration
MF – Microfiltration
UF – Ultrafiltration
RO – Reverse osmosis
ED – Electrodialysis
EDR – Electrodialysis reversal
OT – Other filtration processes

Code descriptions:
AO – a process to remove chemicals on the AO list
(GCDWG);
MAC – a process to remove chemicals on the
IMAC or MAC list (GCDWG);
BO – both AO and MAC;
OT – a process to remove chemical(s) not listed
above;
FL –  flocculation
CG – coagulation.

Codes and descriptions:
FL – Fluoridation
OT – Treatments not identified in disinfection,
filtration, or chemical removal processes.
SE – Sequestering (iron, manganese)

Code and descriptions:
CA – Chloramination
CL – Chlorination
O3 – Ozonation
OT – Other disinfection processes
UV – Ultraviolet

Text.

A p p e n d i x  E  P r o p o s e d  D a t a - S e t  f o r  D r i n k i n g  Wa t e r  S y s t e m s

Treatment
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Item Name Item Description Comments

System assessment

Distribution system
characteristics

Frequency of servicing &
exercising valves & hydrants

Frequency of flushing mains

Water main upgrading
program

Reservoir for finished water

Reservoir monitoring

Other distribution system
characteristics.

Disinfectant residual

Program to monitor residuals

Distribution Comments

Has the distribution system been assessed?
- Yes/no
- Date
Was a standardized approach used?
- Yes/no

Type: Pumped, gravity fed.
Description of pipe materials, size, lengths, age.
Distribution of piping arrangements. Location of
secondary disinfection systems.

Is there a regular program of servicing and
exercising?  
Is it adequate?

Is there a regular program of main flushing?  
Is it adequate?

Is there a water main upgrading program?  
Is it adequate?

If there are reservoirs, have they been assessed?
Number, capacity, location, material of
construction, operation.

If there is a reservoir, is there a reservoir
monitoring system?  
Is it adequate?
Is there a sampling program in place?  
Is it adequate?

Contact time/contact chamber.
Booster stations.
Rechlorination stations.

Minimum not maximum.

Does the waterworks system have a program in
place to monitor residuals?
- Yes/no.

Any other comments by the medical health officer,
environmental health officer, or public health
engineer relevant to the distribution system.

A standard assessment is under development.

Further discussion required.

Further discussion required.

Text.

Distribution
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Item Name Item Description Comments

Level of classification EOCP

Level of certification EOCP

Cross-connection control or
backflow prevention
programs

Ongoing program of line
flushing or regular reservoir
draining

Overall maintenance plan

Maintenance Comment

What is the level of classification of the water
treatment and distribution systems?

What is the level of certification of the operator(s)?

Is there a cross-connection control or backflow
prevention program in place?

Is there an ongoing program of line flushing or
regular reservoir draining?
What is the frequency?
Is it adequate?

Is there an overall maintenance plan?

Any other comments by the medical health officer,
environmental health officer, or public health
engineer relevant to the operation and
maintenance.

EOCP: Environmental Operators’ Certification
Program.

EOCP: Environmental Operators’ Certification
Program.

There are guidance documents; refer to AWWA.

Text.

Item Name Item Description Comments

BC Safe Drinking Water
Regulation

Application of industry 
standards (AWWA)

Guidelines exceeded

Emergency response plans

Compliance Comments

Commentary

Other comments

Does the waterworks system comply with BC Safe
Drinking Water Regulation?

Did construction follow industry standards?

Which Guidelines for Canadian Drinking Water
Quality levls were exceeded and by how much?

Is there an emergency response plan in place? 
If so, which reference document  was used?

Any other comments by the medical health officer,
environmental health officer, or public health
engineer relevant to compliance.

Any other comments by the medical health officer,
environmental health officer, or public health
engineer.

There are guidance documents.

Text.

Text.

A p p e n d i x  E  P r o p o s e d  D a t a - S e t  f o r  D r i n k i n g  Wa t e r  S y s t e m s

Operation and Maintenance

Compliance with Standards and Regulations
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Appendix F 
Regional Data

Item Name

1 Number of water systems WSI
(more than 300 connections)

WS2 (15 to 300 connections)
WS3 (2 to 14 connections)
Total number of water systems

2 Population

3 Routine inspections

Number of systems inspected
WS1 (more than 300 connections)
WS2 (15 to 300 connections)
WS3 (2 to 14 connections)

Total inspected
Per cent inspected

4 Critical hazards
Number of hazards found
Number corrected on follow-up
Per cent corrected

5 Hazard ratings of water systems
Number rated as

Low
Moderate
High
Total number of systems rated

Per cent rated as
Low
Moderate
High
Total number of systems rated

6 Number of boil-water advisories

14
67

144
225

82,552

2
3
5

10
4%

1
1

100%

43
11
3

57

75%
19%
5%

100%

30

16
101
203
320

82,758

8
9

13
30

9%

0
0
-

72
124
58

254

28%
49%
23%

100%

72

10
67
67

144

119,250

9
40
32
81

56%

6
5

83%

114
6
6

126

90%
5%
5%

100%

10

27
69
35

131

233,133

2
6
6

14
11%

4
4

100%

35
5
1

41

85%
12%
2%

100%

27

11
85

145
241

137,639

6
33
49
88

37%

16
14

88%

110
39
10

159

69%
25%
6%

100%

39

13
102
165
280

243,175

2
7

24
33

12%

6
4

67%

95
15
8

118

81%
13%
7%

100%

22

7
17
43
67

575,919

0
7

15
22

33%

0
0
-

29
13
8

50

58%
26%
16%

100%

5

7
3

25
35

517,594

4
2

14
20

57%

1 
1

100%

21
7
5

33

64%
21%
15%

100%

12

11
47

109
167

80,448

6
19
20
45

27%

13
13

100%

105
27
21

153

69%
18%
14%

100%

17

24
110
112
246

245,279

2
9
8

19
8%

1
1

100%

62
7
2

71

87%
10%
3%

100%

15

16
27
89

132

122,809

0
6
7

13
10%

3
3

100%

36
6
4

46

78%
13%
9%

100%

16

4
54

302
360

77,188

4
41

144
189

53%

13
13

100%

284
8

10
302

94%
3%
3%

100%

12

16
23
96

135

91,959

3
2

12
17

13%

0
0
-

88
14
3

105

84%
13%
3%

100%

5

7
9

199
215

66,254

3
3

74
80

37%

0
0
-

158
25
2

185

85%
14%
1%

100%

0

13
40

168
221

134,081

8
5

15
28

13%

2
2

100%

112
13
6

131

85%
10%
5%

100%

14

4
10
12
26

741,862

0
0
1
1

4%

0
0
-

9
3
0

12

75%
25%
0%

100%

6

3
0
0
3

180,432

2
0
0
2

67%

0
0
-

2
0
0
2

100%
0%
0%

100%

0

6
42
20
68

334,847

2
15
6

23
34%

1
1

100%

43
4
3

50

86%
8%
6%

100%

2

209
873

1,934
3,016

4,067,179

63
207
445
715

24%

67
62

93%

1,418
327
150

1,895

75%
17%
8%

100%

304

100%

100%

80%

Source: Population estimates from BC STATS, Ministry of Management Services. All other figures are from Public Health Protection, B.C. Ministry of Health Services.
Notes

1 Number of water systems as of March 31, 2000. Excludes First Nations water systems.
2 Estimated population living in the region in July 2000.
3 Number and per cent of water systems that received at least one routine inspection by an Environmental Health Officer in fiscal year 1999/2000.
4 Number of critical hazards found during routine and complaint inspections, and the number and per cent of hazards that had been corrected by the time of follow-up inspection, 1999/2000. A

critical hazard is a health hazard that requires immediate attention; this includes microbiological or chemical contamination of raw water supply, contamination of finished water (in reservoir or
mains), cross-connection. or use of unapproved source. If inspection programs are successful, all critical hazards will be corrected by the time of first follow-up inspection.

5 Number and per cent of water systems rated as "low", "moderate", and "high" as of March 31, 2000. The hazard rating is the estimated degree of health risk in a given water system. The rating
reflects the professional judgement of a medical health officer or environmental health officer, based on subjective interpretation of inspection findings and enumeration of critical hazards. Note:
Hazard ratings are determined when systems are inspected. Not all systems have been rated, and some hazard ratings may not be up to date, as not all systems receive an annual inspection.

6 Number of boil-water advisories in effect as of August 2001.
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A
Accountability  4, 6, 7, 26, 33, 40, 41,

103, 105, 112-113
Accreditation  4, 5, 22, 79, 98, 103, 104,

110
Aesthetic parameters  72-74
American Water Works Association  23,

28, 79, 118, 121
Arsenic  1, 11, 33, 44, 48, 60-62, 135
Australian framework  28-29, 118

B
Backflow  11, 93-94
B.C. Centre for Disease Control  1, 12, 14,

20, 22-23, 58, 98, 107, 108, 110, 118
B.C. Water & Waste Association  23, 28,

111, 112, 119
Benchmarking  35, 79
Blueprint for Action  4, 102-103
Boiling water  15, 51, 52, 53, 55, 57, 58,

64, 95-96
Boil-water advisories  3, 4, 6, 7, 15, 20,

31-32, 42, 43, 56, 102, 103, 109, 112,
113, 120, 138, 143

Bottled water  51, 96

C
Campylobacter 1, 13, 14, 33, 50, 51-52, 54,

84, 89, 119
Chloramine  86, 87, 88-89, 140
Chlorination  14, 15, 32, 45, 47, 51, 52,

53, 54, 69, 70, 71, 73, 86, 87, 88, 89,
135, 136, 140

Chlorine  3, 11, 12, 31, 42, 48, 54, 57, 58,
60, 69, 70, 72, 86, 87, 88, 95, 96, 97,
101, 136

Coagulation  69, 89, 90, 140
Coliforms  32, 49, 50, 69
Colour  70, 72, 73
Community involvement   4, 29, 103,

111
Consumers  2, 6, 9, 18, 24, 26, 31, 39, 42,

43, 66, 72, 76, 79, 95-97, 101, 102,
111-112

Continuous quality improvement  3, 78,
79, 101, 121

Copper  72-73
Critical control points (see HACCP)
Critical hazards  99, 143
Cross-connection  4, 11, 49, 93-94, 99,

103, 105, 142
Customer satisfaction  79
Cryptosporidium 1, 3, 6, 12, 13, 14, 33,

35, 43, 45, 47, 50, 54, 55-57, 58, 59,
60, 80, 85, 87, 88, 89, 95, 96, 101, 106,
112

Cyanobacteria  52
Cyclospora cayetanensis  58

D
Database  3, 4, 42-44, 102, 103, 107, 108-

109
Data-set, proposed  137-142
Disease outbreaks  see Outbreaks
Disinfection  2, 3, 11, 20, 31, 34, 35, 36,

43, 44, 45, 46, 47, 48, 49, 51, 52, 53,
58, 60, 69, 70, 71, 72, 73, 76, 79, 81,
82, 83, 86-89, 96-97, 100, 101, 135,
136, 140, 141

Disinfection by-products  43, 44, 47, 48,
69-72, 73, 83, 87, 140

Index
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Distribution system  2, 3, 10, 11, 43, 49,
50, 60, 72, 73, 76, 77, 79, 86, 87, 88,
93-95, 98, 100-101, 105, 136, 141

Drinking water specialist  4, 33, 103,
105, 109

Drinking Water Protection Act  1, 5, 16,
19, 20, 21, 27, 32-33, 34, 85, 104, 106,
111, 118

E
Economics of water quality improve-

ment  45
Entamoeba histolytica  58
E. coli  12, 15, 32, 33, 49, 50-51, 84, 110
Environmental health officers  14, 19,

20, 23, 24, 31, 32, 39, 41, 42, 85, 99,
105, 108, 111, 138, 143

Evaluation  4, 29, 103, 113

F
Federal government  23
Filtration  2, 3, 8, 10, 11, 14, 32, 41, 45,

46, 51, 52, 53, 54, 55, 57, 58, 62, 69,
70, 76, 79, 80, 82, 84, 86, 87, 88, 
89-91, 97, 100, 101, 111, 134, 135, 136,
140

First Nations water systems  4, 12, 23,
38, 41-42, 103, 106

Flocculation  86, 89, 90, 140
Fluoridation  4, 74-75, 103, 106-107, 119,

140
Funding  3, 31, 32, 35, 36, 41, 45, 46, 98,

102, 107, 134-135

G
Giardia  1, 3, 6, 12, 13, 14, 33, 35, 45, 47,

50, 54-55, 56, 59, 60, 80, 86, 87, 88,
90, 95, 96, 101, 106, 112, 140

Good neighbour systems  40
Groundwater  3, 4, 10, 21, 43, 46, 62, 63,

66, 67, 68, 69, 75, 82,  83-85, 101, 103,
105, 113, 136, 139

Guidelines for Canadian Drinking Water
Quality 20, 29-30, 32, 33, 34, 41, 42,
43, 44, 61, 62, 63, 64, 66, 71, 73, 75,
77, 106, 120, 139, 142

H
HACCP (Hazard analysis and critical

control points)   2, 17, 76, 77-79, 97,
101, 108, 109, 120

Hardness  73
Hazard rating  143
Health effects  30, 47-75, 83
Health officials  1, 4, 6, 18-19, 20, 23, 24,

31, 34, 39, 41, 42, 44, 71, 100, 103,
106, 108, 109, 110, 111, 112

Heterotrophic bacteria  49-50
Home filtration  97

I
Indicator organisms  49-50
Information gaps  36, 42-44
Inspections  39, 143
Intestinal illness rates  1, 13
Inter-ministry coordination  4, 6, 24-26,

105

L
Laboratory accreditation  4, 98, 110
Lead  64-65
Legislation, legislative authority  4, 5, 6,

8, 16, 18-23, 27-28, 33-34, 40, 103,
104, 105, 118

Local government  19, 23, 25, 135
Local health authorities  7, 12, 18-19, 20,

36, 41, 105, 108, 109, 113, 136, 137
Log reductions  6, 35, 85, 106, 140

M
Manganese  73, 74, 135, 140
Medical health officers  6, 18-19, 20, 25,

31, 32, 34, 35, 60, 105, 106, 108, 109,
111

Methyl tertiary butyl ether (MTBE) 
68-69, 74

Ministry of Agriculture, Food and
Fisheries  22, 25

Ministry of Community, Aboriginal and
Women’s Services  21, 25, 26, 45,
107, 135

Ministry of Energy and Mines  22, 25
Ministry of Forests  21-22, 25, 26, 27, 44
Ministry of Health Planning  19-20
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Ministry of Health Services  5, 6, 14, 
19-20, 21, 25, 26, 34, 37, 42, 67, 85,
95, 99, 104, 105, 106, 107, 108, 109,
110, 111, 112, 113, 119, 135, 136, 137,
143

Ministry of Transportation  22, 25
Ministry of Sustainable Resource

Management  20, 21, 22, 25, 26, 112
Ministry of Water, Land and Air

Protection  7, 20-21, 25, 26, 34, 44,
104, 105, 106, 107, 108, 109, 112, 113,
119, 137, 138-139

Monitoring  2, 3, 7, 8, 14, 16, 23, 24, 25,
32, 33, 39, 40, 41, 42, 43, 76, 77, 78,
79, 80, 83, 97-99, 101, 102, 107, 109,
111, 112, 113, 139, 141

Multiple barrier approach  2, 4, 16-17,
76, 79, 100-101, 103, 107

N
Nitrates and nitrites  63-64

O
Operating permit  4, 20, 35, 59, 103, 110
Operator training and certification  4,

20, 28, 43, 95, 103, 110-111, 142
Orphaned systems  4, 39, 40-41, 103,

104-105
Outbreaks  1, 3, 6, 11, 12, 13, 14, 17, 19,

23, 42, 44, 45, 47, 48, 51, 53, 54, 55,
56, 58, 83, 96, 102, 108, 112

Ozone  54, 57, 58, 69, 70, 72, 81, 86, 87-
88, 136

P
Peer review  79
Performance measures  4, 6-7, 103, 112
Pesticides  60, 65-66, 82, 90
Point-of-entry system  62, 97
Point-of-use system  62, 97
Practice guidelines  4, 34, 35, 103, 106,

110, 111
Priority recommendations  4, 5-7, 103
Provincial government  19-22
Public education  4, 25, 28, 103, 111-112
Public reporting  4, 6-7, 44, 103, 112-113

Provincial health officer  1, 2, 12, 17, 20,
22, 25, 29, 30, 40, 46, 56, 75, 80, 85,
98, 100 

Public health, historical role  11-12
Public health perspective (definition)  9
Public health engineers  19, 20, 24, 31,

35, 41, 79, 85, 105, 108, 111
Public health inspectors (see

Environmental health officers)
Purveyors (see Water suppliers)

Q
Quality assurance  4, 22, 78, 79, 98, 103,

110
QualServe  79, 121

R
Radium  66, 67
Radionuclides  66-67
Radon  66, 67
Recommendations  4-7, 100-113
Regional action plans  4, 103, 109
Regional data  14, 37, 91, 92, 143
Research needs  83, 113
Resources  5, 32, 39, 98, 99, 104, 107
Risk assessment  2, 3, 4, 30, 33, 34, 62,

66, 77, 79, 82, 90, 94, 101, 102, 103,
107, 108, 109, 111, 138

Risk management  3, 4, 8, 28, 77, 101,
102, 103, 108, 109

Roles and responsibilities  18-27

S
Safe Drinking Water Regulation  14, 18,

19, 20, 30, 31-32, 34, 35, 39, 40, 41,
43, 50, 86, 98, 99, 107, 109, 110, 111,
119, 140, 142

Secondary disinfection  52, 53, 86, 87,
88-89, 93, 141

Sedimentation  69, 86, 88, 89, 90
Size of regulated systems  5, 36-40, 104
Source protection  2, 9, 14, 24, 80-85, 86,

112
Surface water  2, 3, 6, 11, 21, 31, 32, 35,

38, 42, 43, 45, 46, 52, 54, 60, 63, 64,
66, 69, 70, 73, 80, 82-83, 86, 100, 101,
112, 136, 139
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Surveillance  2, 16, 22, 44, 77, 108

T
Taste and odour  68, 72, 74, 87
Toxoplasmosis  14, 57-58
Training  2, 4, 5, 6, 20, 23, 25, 28, 29, 33,

41, 42, 43, 95, 103, 104, 105, 110-111,
112

Treatment standards  3, 4, 6, 34-35, 86,
92, 101, 103, 106, 110

Trihalomethanes (THMs)  60, 70-71, 87
Turbidity  3, 20, 35, 43, 44, 47, 57, 58, 59-

60, 62, 73, 80, 81, 82, 86, 88, 101
Typical water system (diagram)  9-11

U
Ultraviolet radiation  51, 52, 53, 55, 80,

86, 87, 88, 140
Uranium  66-67

V
Viruses  1, 33, 35, 43, 48, 49, 53, 86, 87,

88, 90, 95, 96

W
Walkerton  4, 8, 12, 15-16, 30, 31, 50, 51,

71, 84, 98, 103, 113, 121
Water suppliers  18, 31, 38-39, 40, 109,

138
Water systems
Components  9-11
Definition  9, 39
Number of  5, 12, 36-37, 41, 42, 43, 104,

143
Statistics  1, 3, 23, 42, 43, 44, 102, 143
Watersheds  3, 5, 21, 22, 27, 54, 80-83,

101, 104, 139
World Health Organization  29, 61, 121
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