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Relevant International Experience  

 Our evidence for the Inquiry summarized 38 outbreaks 

of serious drinking waterborne disease in 13 affluent 

countries (9 in USA, 7 in Canada, 6 in England, 3 in Finland, 2 

each in Denmark, Norway, Sweden, Switzerland and 1 each in 

Australia, Ireland, Japan, New Zealand and Scotland) 

 Caused a total of 77 fatalities in 9 fatal outbreaks and 

a total of ~460,000 cases of illness 

 These outbreaks clearly illustrate the need for 

“effective” Water Safety Plans 
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Do Not Learn the Hard Way?  

 Most frontline personnel (operators, managers, 

regulators and public health personnel) will likely not 

experience a major drinking water disaster first hand 

Makes sense to make disaster experience available 

and “live” for the majority so they can avoid 

becoming involved in a disaster 

Drinking Water Safety Plans (DWSP), must be a truly 

“know your own system” approach 
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A Case Study Approach 

Despite the rare occurrence of drinking water outbreaks 

in affluent countries, they continue to happen  

We must teach prevention: 

Case studies can make learning more effective by 

adding reality to the learning experience 

Case studies can be adapted to local realities 

Operators do not want to harm their neighbours  

Personnel should avoid errors, if they fully understand 

the consequences (e.g. Walkerton) 
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A Case Study Approach 
 We encourage the readers of our case studies to ask 

themselves: 

Could this have happened to your system? 

Would all of the failures which occurred have been 

detected by your system management? 

Would your system have responded appropriately to all 

of the signals if they were detected? 

These answers should be evident with an “effective” 

WSP approach in place 

Look at a few example cases in brief 
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Freuchie, Fife, Scotland  

March 1995 
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Freuchie, Fife, Scotland 

 In March 1995, the village of Freuchie, about 50 km (30 miles) north 

of Edinburgh in Fife, Scotland, had a population of about 1,100. 

 The community supply was part of a regional treated water system 

through a pressure-reducing valve from a reservoir (540 m3) located 

on a hill to the west of the village.  

9 
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Freuchie: The Case 
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 At 9:55 AM on Friday, March 10, 1995, a consumer phoned the district 

Council (the regional water utility) to complain about poor water quality 

(discoloration) and being ill, possibly because of the water.  

 The caller was located in the Christiegait district (water service zone 1 on 

the eastern side of Freuchie). 

 The first call was followed quickly by 3 more complaints about discoloration 

between 10:15 & 11:40 AM.  

 One of these was within 100m of the first complaint in Christiegait & the 

other two were within 300m and 400m respectively in water service zone 3.  

 Over the course of the day, the problem was traced 

to a cross connection at a local vegetable processing 

plant leading to dire consequences 
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Freuchie: Consequences 

13 

 The community of about 1,100 had 765 residents who reported 

illness, 711 had gastrointestinal illness. 

 Peak of 149 cases occurred on March 10, the day when phone 

complaints to the water utility had begun. 

 Fortunately, despite infection by E. coli O157:H7, there were no 

deaths or severe kidney diseases – supply was chlorinated. 

 2/3 of the exposed population were ill by the time that the 

contamination was discovered, and over 90% likely had been 

infected, before remedial measures (flushing, increased 

chlorination and boil water advisory) could have shown any 

protective effect. 
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Alamosa, Colorado, USA 

March - April 2008 
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Alamosa: The Case 

 Alamosa, a town of population about 8,900 in 2008 about 400 km 

southwest of Denver, home of the American Water Works 

Association and the Water Research Foundation 

 Served by 7 deep artesian wells (cased from 150 to 275 m deep, 

producing zones from 275 to 550 m deep) 

 High quality groundwater ( 6 total coliform positives in 2002 and 1 

total coliform positive in 2006, all negative on resampling and on 

all other dates) 

 Operating under a state-granted waiver since 1974 allowing 

distribution with no treatment, i.e., no chlorination 

 From March 5 to April experienced an outbreak of salmonellosis 
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Alamosa: What Actually Happened 

16 

 Source water was NOT likely a cause  

 Focus on storage and distribution for possible cause 

 Weber reservoir was most plausible site of contamination 

 Constructed in 1979, inspected in 1997 showing that the roof, 

exterior wall surface, and foundation were satisfactory, but the 

exterior corners “were in poor condition” and the exterior walls and 

foundation had “some cracking, spalling and exposed aggregate” 

 Not drained and cleaned since 1984 

 Poor or inadequate maintenance of drinking water storage caused 

an outbreak with a high quality groundwater source  
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Weber Reservoir 
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Alamosa: What Actually Happened 

 Identified potential cross-connection hazards: 3 locations considered 

to be potentially extreme hazards - 2 mortuaries and a combined 

meat packing and restaurant facility. 

 None of these was judged to have been responsible for the 

Salmonella contamination because no sources of Salmonella  were 

identified. 

 Most plausible explanation for Salmonella  contamination was the 

entry of fecal contamination carried by rain or snowmelt through 

cracks in the roof and sides of the tank – no critter bodies found. 

 Sediment samples for Salmonella nalysis were handled improperly 

preventing confirmation of this contamination mechanism  
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Alamosa: Consequences 
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 This outbreak resulted in 434 reported cases of gastroenteritis, 

including 124 laboratory-confirmed cases of salmonellosis, with 

20 hospitalizations and 1 death.  

 A telephone survey estimated that a total of 1,300 were ill during 

this waterborne outbreak.  

 Of those who reported diarrheal disease (21 percent of those 

surveyed), 29 percent reported illness with potential long-term 

health consequences. 

 Symptoms may involve acute inflammation, headache, abdominal 

pain, diarrhea (bloody in up to 30 percent of cases), nausea, and 

possible vomiting 
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Alamosa: Consequences 

21 

 Insurer for the City paid $360,000 to 29 Alamosa residents, 

including the widow of the deceased 54-year-old male.  

 Alamosa issued a press release stating that it continues to “dispute 

that there was any negligence on the part of the City for the 

outbreak. ” 

 Costs experienced by residents and local businesses was a 

median estimate of $1.5 million (range: $197,000 to $6 million).  

 Total costs including governments and public agencies was a 

median estimate of $2.6 million (range: $1.1 million to $7.8 million). 
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Östersund, Sweden 2010 
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Östersund, Sweden 2010 



33 Östersund, Sweden 2010 

Contaminated creek 

Minnesgärdets Waterworks 
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 This community of 60,000 experienced an estimated 27,000 

cases of cryptosporidiosis, the largest outbreak in European 

history. 

 Östersund was fortunate to locate a suitably-sized UV treatment 

unit to be installed at Katrineholm, 650 km to the south.  

 Katrineholm agreed to let its UV unit ($690,000) be installed in 

Östersund to deal with its crisis. 

 Östersund flushed 320 km of pipe ($260,000) a total of 10 times 

to avoid leaving any oocysts in biofilms.  

 The boil water advisory was removed after 84 days. 

 

Östersund, Sweden 2010 
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Walkerton, Ontario 

May 2000 
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Durham Street (main street) Walkerton 
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Walkerton  

Well #5 

Active 

Farm 

Inactive 

Farm 



39 

39 

May 12: contamination 

occurred 

May 17: adverse micro 

results received by water 

GM but not reported to 

anyone 

May 18: GI illness emerges 

in the community 

May 19: Water GM fails to 

tell Health Unit about 

adverse micro results when 

asked if water is OK 

May 21: Boil Water 

Advisory issued by 

Health Unit despite lack 

of info on water quality 

May 22: the first 

victim dies 

May 2000 
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May 25: MOH 

gives media 

interviews to 

explain that 

information had 

been withheld by 

water GM 

May 13: first missed 

opportunity to detect 

contamination by 

measuring chlorine residual 
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What caused Walkerton? 

 The water operators were long-term residents of Walkerton and those 

who died or were violently ill were their neighbours in a community of 5,000 

 They continued to drink the water throughout the outbreak 

 They did not understand that pathogen contaminated drinking water 

could kill consumers  

 They only chlorinated because they were told to, but had no idea about 

serious health risks from failing to disinfect 

 They did not understand that monitoring chlorine residual could tell them 

if water was contaminated 

 If they were incompetent, what does that say about their management 

and the regulators? 
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STUART NASH
Member of Parliament for

Napier

Why I got involved with

Labour

Labour's values are New

Zealand's values

Fairness, inclusion and

prosperity to be shared by all.

Access to housing, education

and jobs.

That all kiwis have the

opportunities to fulfil their

potential

As a businessman and a politician, I firmly

believe that only through being smarter than

the competition will NZ achieve any sort of

sustainable global competitive advantage.

Issues that matter to me

Jobs, jobs and jobs: creating

opportunity for the thousands of

Kiwis who just want a fair go.

270,000 NZ kids in child

poverty is the Nation's shame.

Government policy can make a

difference

Refocusing healthcare around

prevention as well as cure.

Read more

Home About Me Speeches Blog Contact

Let’s start with the principle that we all want safe 

drinking water. 

No one wants a repeat of the Havelock North 

debacle. Whole populations coming down with 

illness is totally unacceptable in the 21st century. In 

a Radio NZ interview on the Havelock North issue a 

few months ago, Water NZ president Brent Manning 

stated that he believed every municipal water 

supply should be chlorinated. That was the wrong 

response. 

If the question is “How do we ensure safe drinking 

water?”, the answer is certainly not “add 

chemicals” 

“It is unacceptable and unnecessary, an 

increased risk of bladder cancer appears to be 

associated with the consumption of chlorinated 

tap water.  Chlorine only kills up to 60% of known 

pathogens and it's important not to be 

hoodwinked by the so-called experts.”  
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Full report “Managing Uncertainty in the Provision of Safe Drinking Water” 

http://www.cwn-rce.ca/resources/category/23-reports 
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Priorities for Health Risks in 

Drinking Water 

2    1 

3    4 

 

 

 

 

 

 

 

 

 

 

 

 

confidence 

risk magnitude 

Risk magnitude = 

probability x 

consequences 

At or below levels 

which have occurred in 

drinking water 

Higher prevalence will 

increase probability 

 

High risk magnitude 

High confidence in risk 

magnitude estimate 

(low uncertainty) 

High risk magnitude 

Low confidence in risk 

magnitude estimate 

(high uncertainty) 

Low risk magnitude 

Low confidence in risk 

magnitude estimate 

(high uncertainty) 

Low risk magnitude 

High confidence in risk 

magnitude estimate 

(low uncertainty) 

Campylobacter, 

Cryptosporidium DBPs 

Pesticides Calcium 

Hrudey et al. 2012. Managing uncertainty in the provision of safe drinking water. 
www.cwn-rce.ca/assets/resources/pdf/managing-uncertainty-in-the-provision-of-safe-drinking-water.pdf  

Confidence in disease causation at or 

below levels found in drinking water 
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Will NOT pretend that we have solved all 

the problems with ensuring safe drinking 

water 

We have NOT, or outbreaks like Havelock 

North would not be happening! 

But we DO know how to prevent them!  
Plant floor of a licensed water treatment plant 

30 min from Walkerton,   

Was still operating in May 2005 

Was only shut down by Ontario MOE in 2007! 

YOU NEED A TOTAL COMMITMENT TO WATER 

QUALITY & PUBLIC HEALTH – 

CANNOT BE RECONCILED WITH LOUSY 

SANITATION AND INADEQUATE MAINTENANCE 

If you would not eat there, do not claim to make 

safe water there 
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ADWG “Read Me First” GUIDING PRINCIPLES 

1. The greatest risks to consumers of drinking water are pathogenic 

microorganisms. Protection of water sources and treatment are of 

paramount importance and must never be compromised  

2. The drinking water system must have, and continuously maintain, 

robust multiple barriers appropriate to the level of potential 

contamination facing the raw water supply. 

3. Any sudden or extreme change in water quality, flow or 

environmental conditions (e.g. extreme rainfall or flooding) should 

arouse suspicion that drinking water might become contaminated.  

4. System operators must be able to respond quickly and effectively 

to adverse monitoring signals.    
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5. System operators must maintain a personal sense of 

responsibility and dedication to providing consumers with safe 

water, and should never ignore a consumer complaint about 

water quality.  

6. Ensuring drinking water safety and quality requires the 

application of a considered risk management approach.  

These Guiding Principles are the distilled wisdom of a group of 

international drinking water experts including NZ’s Dr. Michael 

Taylor 

They are certainly as valid now as when they were articulated in 

Adelaide in 2001. 

 

 

ADWG “Read Me First” GUIDING PRINCIPLES 
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You can 
have cheap 
water 

Or you can 
have safe 
water 

But you 
cannot 
have 
cheap, 
SAFE 
water! 

 

 

The Bottom Line 
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www.awwa.org/esdw  
A free excerpt of our book  

is available at: 

http://www.awwa.org/esdw
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Questions??? 


