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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



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)



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




Freuchie, Fife, Scotland
March 1995
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& 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

< The community of about 1,100 had 765 residents who reported
lliness, 711 had gastrointestinal iliness.

<+ 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: What Actually Happened

< 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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Alamosa: What Actually Happened

< |dentified 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



Alamosa: Consequences

< 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 iliness 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

< 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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Ostersund, Sweden 2010
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Ostersund, Sweden 2010

< This community of 60,000 experienced an estimated 27,000
cases of cryptosporidiosis, the largest outbreak in European
history.

+ Ostersund 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
Ostersund to deal with its crisis.

% Ostersund 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.

UNIVERSITY OF CANADIAN WATER NETWORK
cecieey AL R | A RESEAU CANADIEN DE L'EAU




Walkerton, Ontario
May 2000

e

Walkerton
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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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Let’s start with the principle that we all want safe
drinking water.

EVALUATING EVIDENCE FOR ASSOCIATION OF HUMAN BLADDER CANCER WITH

) DRINKINGWATER CHLORINATION DISINFECTION BY-PRODUCTS poater ‘\\
[) S | N F E G T [ ( ) [\ Steve L Heudey ', Loeraine C. Backer®, Andeew K. Humpage”, Stuart W, Krasnee’, "_:-rvza'ﬂ”j Awern - 40 years on: what do we know about drinking water
BY-PRODUCTS AND
HUMAN HEALTH

Dosminigoe 5. Michaud’, Lee L. Moseo®, Philip C. Sisger”, Boajamin D. Stanford® roiey A Asa¢ disinfection hy-pmducts (DBPs) and human health?

Steve E. Hrudey and John Fawel

T

A Evidence for Asscciation of Human
Exposure to chlorination divinfection by products (ODEPS) is prevalont in populaties wwing Bladder Cancer With Chlorination
NSorination-based methods 1o divindect peblic water supplics. Multifaceted research has been Disinfection By- Products

dwected for decades bo identify, characiense, and understand the tovicelogy of these com
pounds, contrul and minmire their formation, and condut opidemiologic studics related
to exposure. Urinary bladder camcer has been the health rhk most consistently aseciated
with CUDEPs in epsdemivlogic sudies. An isternational workshop was held 1o (1) dincuss oty
the qualitative strengths and limitations that inform the avwciation betwoen bladder can-
cer and CADEPs wn the content of possible causation, (1) identidy bnowledge gaps for this
fopec = relation to cMocine [chiotamine-based divinfection p-.-nu-.u in the Usited States,
and (1) assess the evidence for g rivk manag Ipade 1 al evidence hinkaag
waposures to CADBPs in dvinking water to human bladder cancer rish providies anvght into
causality, However, Because of impeedise, inacurate, or incomplete estimation of COUDRPY TR T
fevels i epidemiologhc studies, tramdation from hazard identification dectly te risk man

agement and regulatory policy for CADEPs can he challenging. Quantitative ik eslmates web Report 24530

deonved from tonicologal rak assevsment for CuDEPS currently cannot be reconcilled with - -

B (rom epeds o studies, nolwithatanding the comglesities involved, mabing regwla

bory interpretation diflicull. Tvidence presented hore has both streagiin and Iimitations that

require additional stedies 1o resahe and improve the wnderytanding of exposure ropome | SUDJECLATE: Water Quality

relationships. Replication of epidemssdogic findings in independent populations with (urther
claboration of exposure anensment is nocded o strengthen the knowledge bave necded 1o
hetter indorm efflective regulatony approaches

hoodwinked by the so-called experts
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CANADIAN WATER NETWORK
RESEAU CANADIEN DE L'EAU

MANAGING UNCERTAINTY
IN THE PROVISION OF
SAFE DRINKING WATER

June 2012

Hrudey
Fawell
Leiss
Rose
Sinclair

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

High risk magnitude
High confidence in risk
magnitude estimate

High risk magnitude
Low confidence in risk
magnitude estimate
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Risk magnitude =
probability x
consequences

At or below levels
which have occurred in

i i low uncertainty) |4 o
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e risk magnitude
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Low confidence in risk High confidence in risk increase probability
maghnitude estimate magnitude estimate
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confidence Confidence in disease causation at or
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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
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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.



ADWG “Read Me First” GUIDING PRINCIPLES

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.
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A free excerpt of our book
is available at: www.awwa.org/esdw
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