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Introduction 

Water quality and public health have become front-page news in recent years and the 

local governments that operate water utilities have been under immense pressure from the 

public and regulatory agencies to deal with these concerns.  

The tragic events in Walkerton, Ontario resulted in the deaths of seven people. This 

catapulted water quality and public health into the forefront of the national agenda and 

initiated legislative and regulatory reviews in each province across the country.  

Most water purveyors welcome the public discussion on water quality and public health. 

Many feel an informed public will be better able to direct the decision makers who set 

public policy on water related issues and less reluctant to pay the associated costs. It is 

unfortunate, but understandable, that this review is event driven – the safety and 

affordability of the public water supply is often taken for granted until something goes 

wrong. 

Although Walkerton is an extreme example, outbreaks of waterborne disease have been 

occurring with alarming regularity over the past decade or so and the issue has been 

gaining stature in the public forum. Boil water advisories in BC are now commonplace 

and there has been an increase in bottled water sales and home treatment systems - a 

trend that reflects the increasing lack of public trust in those who operate public water 

systems and those who regulate them.  

Regaining that public trust can be very difficult. The regulators come under fire for lax 

enforcement of the regulations and face a tremendous amount of pressure to make 
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regulations stricter. Frequently, water purveyors are required by the regulators to increase 

water quality monitoring efforts. This is an important part of the public relations 

management of these types of events. Both the regulators and the purveyor scramble to 

test water quality to demonstrate to the public the water supply is safe. This is the 

beginning of rebuilding the public trust in the water supply.  

Unfortunately, efforts by regulators and water purveyors to rebuild the public trust, 

although well intentioned, can get out of hand. A case in point is the City of Kelowna 

cryptosporidium outbreak of 1996. Hundreds of tests have been conducted since the 

outbreak to try and determine the presence and numbers of giardia and cryptosporidium 

pathogens in the water supply. The validity of these tests has been in question for some 

time, however, and most experts agree the results are so inaccurate that the data is of no 

value in protecting public health. In addition, even if the data was credible, the results 

take too long to get to be used to protect public health.  

To make matters worse, the tests are very expensive. The City of Kelowna water utility 

has spent hundreds of thousands of dollars on these tests alone since 1996, all under the 

watchful eye of local health officials, who have seriously considered requiring these tests 

to be done by all water utilities in the health region with over 300 connections - a 

requirement that would cost ratepayers hundreds of thousands of dollars and do nothing 

to protect public health. Why would testing be required if the results were unreliable? 

The answer would appear to be largely an issue of public relations. 
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The Kelowna Cryptosporidium Outbreak, 1996 

On August 12, 1996 the Medical Health Officer for the Okanagan Similkameen Health 

Region (OSHR) imposed a boil water advisory on the City of Kelowna water utility. The 

advisory was imposed to contain an outbreak of cryptosporidiosis1 that the Medical 

Health Officer (MHO), Dr. Bill Moorehead, believed was caused by the city water utility. 

An extensive telephone survey of 300 Kelowna residences conducted by the OSHR the 

previous day had led health officials to believe that the other four water purveyors 

serving the city were not the cause of the outbreak2.  

The boil water advisory received a tremendous amount of media attention at the local and 

regional level, eventually becoming a national and even international story. The great 

extent of the media coverage of this event was possibly due to several factors. One health 

official had publicly speculated that up to 10,000 people had been infected3. This number 

was featured prominently in most subsequent news stories. Additionally, it was the 

middle of August, a relatively slow news time. This coincided with the height of the 

tourist season, which also provided the opportunity to get quotes from visitors from 

around the world.  

This was not the kind of publicity the city wanted and the negative effects reverberated 

throughout the community. There were reports of cancelled hotel rooms and of tourists 

                                                 
1 Cryptosporidiosis is a relatively mild flu-like condition characterized by stomach cramps and diarrhea. 
Symptoms typically go away after a few days, but can be more severe in those with compromised immune 
systems. Cryptosporidiosis is caused by the protozoan cryptosporidium and can be transmitted by water, 
food and poor hygiene.  
2 The other four water utilities serving the City of Kelowna are Black Mountain Irrigation District, 
Glenmoore Ellison Improvement District, Rutland Waterworks District and South East Kelowna Irrigation 
District. 
3 The number of confirmed cases of cryptosporidiosis was between 200 and 300. 
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cutting their Kelowna vacation short. It was a situation that called for immediate action 

and the restoration of public trust in the water supply. 

At the political level, the Mayor of Kelowna, Walter Gray, struck a Task Force of 

volunteers to study the problem and make recommendations to the council water 

committee4. The task force was made up of fifteen people representing a cross section of 

the city population. Significantly, the task force did not consist of experts in the water 

supply field, although there was representation from the medical community, the local 

health region and the other water purveyors serving the city. The committee was 

supported by five city staff members and had a considerable budget to commission 

reports as required. The city staff arranged for all outside consultants reports and 

presentations to the committee, as well as providing information directly to the 

committee. 

Meanwhile, prior to and concurrent with the task force proceedings, the Kelowna water 

utility took a number of measures in conjunction and compliance with local health 

officials to deal with the issue and restore faith in the water supply. These included 

flushing all water mains to remove potentially contaminated water, identifying and fixing 

a number of cross connections in the system5 and introducing water quality monitoring 

procedures to determine if the water was safe to drink. 

                                                 
4 The Council Water Committee was formed to oversee the activities of the Task Force. It consists of three 
councilors and one staff member from the works and utilities department. 
5 A cross connection is a situation where the potential exists for hazardous substances to enter the water 
supply. For example, dry cleaning chemicals from a dry cleaners or raw creek water from a golf course 
irrigation system could get into the public water supply under certain conditions. 
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One of the procedures implemented was testing for the presence of cryptosporidium and 

giardia. Both parasites were relatively new on the water industry landscape. Newly 

discovered that is, both organisms have been around for a very long time.  

The Pathogens 

Cryptosporidium and giardia are single cell protozoan parasites that have part of their life 

cycle in the gut of warm-blooded animals. They are found in virtually all surface waters 

in North America. They are very small, measuring only a few microns across. They 

reproduce rapidly inside the gut of the host, making the host sick. The reproduced cysts 

are shed into the environment through the feces of the host, where they complete their life 

cycle by being taken up by a new host. A common source for infection is drinking water, 

but the disease can also be transmitted by food, from person to person or in public 

beaches or swimming pools. 

Giardia was the first of the two bugs to be discovered and become a health issue6. In the 

late 1970’s and early 1980’s a number of outbreaks occurred throughout North America 

that were attributed to giardia. Giardiasis, also known as beaver fever, is a more serious 

disease than cryptosporidiosis. Fortunately, if giardia cysts are exposed to a high enough 

concentration of chlorine for the right length of time, they will be inactivated. Health 

officials developed contact time or “CT” tables that water purveyors use to calculate 

giardia inactivation. In some distribution systems there is not adequate contact time 

before the chlorinated water reaches the first customer for the giardia to be inactivated. 

                                                 
6 Prior to the discovery of giardia, outbreaks were attributed mainly to the stomach flu. 
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This is the case with the Kelowna water utility, while the other four water utilities serving 

the city do have protection from giardia. 

Cryptosporidium became prominent in the late 1980’s and early 1990’s. One of the more 

sensational outbreaks occurred in Milwaukee in 1993, where an estimated 400,000 

residents were affected. Cryptosporidiosis is a relatively minor disease, the symptoms 

usually going away in a matter of a few days with no long-term complications. 

Cryptosporidium does not respond to chlorine, however, and water utilities using only 

chlorine for water treatment do not have protection from cryptosporidium. 

Both pathogens present a much greater health risk to those with compromised immune 

systems7.  

The Problem with Testing  

The arguments about the wisdom of testing for cryptosporidium and giardia by public 

water utilities began almost as soon as the pathogens were discovered. A Vermont-based 

consultant, Dr. Jennifer Clancy, who worked with the USEPA8 to develop the testing 

method for these parasites, commented that testing benefits are “fairly limited…will not 

protect public health…[and primarily serve a] public relations function.”9  An example of 

the effectiveness of testing as a public relations tool can be found in Appendix 1. 

                                                 
7 These include AIDS patients, patients on chemotherapy and the very young and old. People in these 
groups should consult a physician about a safe source for drinking water. 
8 The United States Environmental Protection Agency is responsible for developing federal regulations for 
drinking water in the US. 
9 Quoted at the International Symposium on Waterborne Cryptosporidium March 2-5, 1997, Newport 
Beach CA. 
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The testing method is very complex, requires highly skilled technicians and under ideal 

conditions produces variable results. The track record for highly qualified laboratories 

testing for seeded samples10 is, at best, a 35% recovery. The tests are unable to 

differentiate between giardia and cryptosporidium, determine if the organisms are still 

viable or if they are human specific11. To make matters worse, it takes a minimum of 

three days to get test results back from the lab, by which time the water that is being 

tested has already been consumed. 

In short, testing for these pathogens does not produce reliable results on which to base 

decisions affecting public health, nor does testing directly protect public health. To make 

matters worse, these tests are expensive. The lab cost alone for the most accurate testing 

method is about $500 per sample. Add to this the cost of labour, materials and freight and 

the cost nearly doubles. 

It would not be unusual for a utility responding to an event like the one in Kelowna to 

conduct hundreds of these tests in the weeks, months and years following an outbreak. 

This was certainly the case in Kelowna, where no testing was done prior to the outbreak 

and hundreds of tests were done in the period following the outbreak. As the following 

chart shows, there was no appreciable change in the incidence of intestinal disease in 

Kelowna after testing was implemented (Provincial Health Officer’s Report, 2000).  

                                                 
10 Seeded water samples have had a known number of pathogens introduced into them. This is a common 
method used to certify the competency of testing laboratories. 
11 Not all strains of cryptosporidium or giardia are virulent to people. 
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Many argue the money spent on testing would be much better spent on other measures 

that actually serve to safeguard public health. In the hours, days and weeks following an 

outbreak, however, there is tremendous pressure to assure the public the water supply is 

safe and a number of factors drive the decision to monitor for pathogens. 

The Dynamics of the Decision to Test for Pathogens 

Given the problems with testing noted above, why would a water utility test for 

pathogens? The answer is singular to each situation and usually motivated by more than 

one factor. The following is adapted from a paper by Dr. Martin Allen et al in the 

September, 2000 issue of the Journal of the American Water Works Association. As the 
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paper notes, the decision process to monitor for pathogens is complex. The forces driving 

this decision typically fall into five categories: 

1. Monitoring is directed by regulatory and health agencies, utility management, 

and elected officials. 

2. Monitoring is expected by consumers, elected officials, the media, the medical 

community, and special interest groups. 

3. Regulatory and health agency staff, utility personnel, elected officials, consumers, 

and special interest groups believe that monitoring ensures pathogen- free 

drinking water. 

4. Monitoring feeds the public perception and image that regulatory and health 

agencies, utilities, and elected officials are protecting public health. 

5. Monitoring is a self-perpetuating exercise that ensures financial resources for the 

continued development of pathogen detection methods and implementation of 

monitoring programs.  

In most cases the decision to monitor for pathogens is based on a combination of the 

above reasons. This was certainly the case with the City of Kelowna Water Utility. As 

previously described, the utility and health officials were under considerable pressure 

from a number of sources to do something. Most of the actions taken by the utility at the 

outset of the crisis were beneficial in protecting health; pathogen monitoring was not. 

It was generally expected by elected officials, the public and media that testing for 

cryptosporidium would be carried out. The public assumes the technology exists to do 
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these tests and does not question the validity of the results. Testing also proved to be an 

effective public relations tool for the utility and health officials to use in rebuilding public 

trust in the water system. The results were reported regularly to the media and played a 

key role in the decision to lift the boil water advisory.  

In fairness, little was known at the time locally about the shortcomings of pathogen 

monitoring and, under the circumstances, time was of the essence in implementing 

actions to deal with the situation. In the initial days and weeks following the outbreak 

testing was implemented and soon became a routine part of utility operations. All of this 

occurred in consultation with and under the watchful eye of local health officials. 

The Changing Health Region Policy on Pathogen 
Monitoring 
The matrix of federal and provincial government ministries and agencies associated with 

water is a formidable challenge for local governments to deal with. No fewer than nine 

provincial ministries and two agencies have a say in what happens with water in British 

Columbia. They do so through fifteen different legislative acts and regulations. 

Health issues related to drinking water fall under the Safe Drinking Water Regulation of 

the Health Act. The local MHO has statutory authority under this regulation to order a 

water utility to take measures to protect public health. The MHO is on the front line of 

local public health issues. 

The MHO for the OSHR was a member of the Kelowna Task Force Committee. During 

the course of the task force deliberations the efficacy of testing for pathogens was 

challenged on more than one occasion. These concerns were not heeded, however, and 
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the final task force recommendations in 1999 advised that not only should the city water 

utility continue to monitor for pathogens, but that the other four water purveyors in the 

city be encouraged to do so as well. 

There was considerable resistance to this recommendation by the affected utilities and the 

issue was discussed at length at meetings of the Kelowna Joint Water Committee 

(KJWC), a committee with representation from each of the five water utilities. The 

opposition stemmed from the arguments already presented. Specifically, that the tests 

were unreliable, very expensive and did not provide information that could protect public 

health. The Medical Health Officer soon became involved, however, and indicated he did 

not want to be put in the position of having to order the tests to be done. 

After considerable negotiation, the MHO agreed to limit the testing requirement to source 

water only, with one test every two weeks for a one-year period. Even at this rate, the 

twenty-six tests would cost each utility about $18,00012. 

The Board of Trustees at the South East Kelowna Irrigation District was not pleased with 

the requirement and instructed management to do whatever possible to minimize testing 

costs and attempt to change local health region policy. The district embarked on a 

thorough and lengthy study of cost effective ways to satisfy the health region’s 

requirement. 

In December 2000 the MHO sent a draft of a protocol he was proposing to the KJWC for 

review and comment. The protocol would apply to all 29 utilities in the Okanagan 

                                                 
12 This estimate was based on a less expensive, less accurate test method. There seemed to be little point in 
spending more money on slightly more reliable data when there was no increased benefit to the utility or 
public health to do so. 
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Similkameen Health Region with over 300 connections. Most of the protocol 

requirements were based on best management practices, were cost effective and would 

result in increased public health protection. Unfortunately, the draft protocol also 

included what was called “baseline testing” for cryptosporidium and giardia similar to the 

requirement made of the other Kelowna water utilities: bi-weekly testing for one year 

(see Appendix 2). There was disagreement among members of the committee regarding 

this requirement. The Kelowna water utility and the Black Mountain Irrigation District 

were in favor and the other three utilities were opposed. 

If implemented, the combined cost of testing to the affected water utilities would total 

more than $500,000. While this expenditure was difficult enough for the larger utilities to 

accommodate in their budgets, it presented a significant financial burden on most of the 

smaller utilities. It was at this point that the Water Supply Association of B.C. took an 

active role in the issue. 

The Water Supply Association represents the interests of water purveyors in the southern 

interior of the province. Formerly the Association of BC Irrigations Districts, the 

WSABC was formed in 1923 and has been influential over the years in the development 

of government policy pertaining to water rights and regulations, particularly the interests 

of improvement districts. 

A meeting was arranged in April of 2001 at a large water works convention in Penticton. 

Seven directors of the WSABC attended, along with the MHO, the OSHR health 

engineer and the director of technology transfer for the American Water Works Research 
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Foundation, Dr. Martin Allen13. Officials from the City of Kelowna water utility declined 

to attend. Dr. Allen is a recognized expert in the field of drinking water research with 

over twenty-six years of experience. He, along with others, including Dr. Jennifer 

Clancy, had been part of a United States Environmental Protection Agency (USEPA) 

team who developed and attempted to improve the Information Collection Rule (ICR) 

pathogen testing method in the US14. Dr, Martin is one of many experts in the field who 

openly question the wisdom of requiring local water utilities to do these tests. 

Considerable discussion took place on the merits of testing. Dr. Allen gave a first hand 

account of the shortcomings of the tests and was very forthcoming with his opinion 

against regulators requiring purveyors to do the tests.  He noted that the ICR in the US 

had required utilities serving more than 100,000 people and using surface water to do 

monthly testing for an eighteen-month period beginning in July of 1997. The total cost of 

this testing was conservatively estimated at over US$120 million. The resulting data has 

proven to be so unreliable as to have no value for any use. Dr, Allen strongly advised 

against repeating the same mistake in Canada. 

The outcome of the meeting was favorable to those who opposed the proposed testing 

requirement. The MHO agreed that monitoring for cryptosporidium and giardia would 

not be mandatory. The final MHO protocol does not require testing for protozoa, but 

rather leaves it as a matter to be discussed between the MHO and each utility (see 

Appendix 3). The vagueness of the wording in the final protocol on pathogen monitoring 

                                                 
13 Dr. Allen had been invited to present a paper to the delegates at the convention on the issue of pathogen 
monitoring. 
14 The Information Collection Rule (ICR) is a regulation under the United States Federal Safe Drinking 
Water Act, developed by the USEPA. 
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presumably provides some justification for the testing and expenditures that have already 

been done in Kelowna and elsewhere15.  

Summary and Conclusion 

Notwithstanding the favorable outcome of the debate with the health officials on this 

issue, there remains the issue of public health and the water supply. If testing for protozoa 

does nothing to protect public health, what will? There is clearly no quick fix or simple 

answer to this question, but a consensus is emerging that that a multi-barrier approach to 

water treatment holds considerable promise for providing safe potable water.  

Such an approach looks to optimize all aspect of water treatment. This includes 

protecting source water quality through land use restrictions and controls in the 

watershed, develop appropriate water treatment facilities to treat the water and ensure 

employees are properly trained to optimize both source water protection programs and 

water treatment plants. 

While this paper presents the debate between local governments and regulators on a 

controversial regulation, it is significant that all parties have a common goal: public 

safety and trust in the water supply. 

If there is any benefit to events such as the Kelowna outbreak, it is the opportunity to 

review public policy and procedures in ensuring a safe drinking water supply.  Source 

                                                 
15 Testing had been ordered by the MHO in Vernon and a boil water advisory had been issued there for a 
short period in the summer of 2000 as a result of the tests. There was no increase in the reported cases of 
cryptosporidiosis in the Vernon population in the summer of 2000. 
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water protection, water quality monitoring, treatment plants, and operator training all play 

a role in providing a safe water supply.  

It is the responsibility of regulators to set the standards for the local governments that 

operate the water systems throughout the province. These regulations must be responsive 

to local conditions, be based in sound science and be affordable. The best way to define 

and achieve effective standards is through public education and input on the issues and 

through consultation with the local authorities that are affected by these regulations. 

The Drinking Water Protection Act is currently under review by a panel of experts 

appointed by the provincial government. This panel has received submissions from 

several hundred individuals and organizations from around the province. The water 

supply industry is hopeful this review will result in legislation that is responsive to the 

needs of British Columbians.
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Appendix 1: Pathogen testing and public relations. 
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Appendix 2: Draft Medical Health Officer Protocol for water 
systems with more than 300 connections. 
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Appendix 3: Final Medical Health Officer protocol for water 
systems with more than 300 connections. 
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