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On 13 August 1986, the municipality of Disraell 
received results of the routine bacteriological analysis of 
its drinking water supply which indicated 3 total and l 
fecal coli. The following day the analysis indicated 21 
total and 11 fecal coli. Because these results exceeded 
normal values, the population was immediately advised to 
boU drinking water. 

On 22 August 1986, the Local Community Service 
Centre notified the Community Health Department of the 
Centre hospitalier regional de la Beauce about an unusual 
grouping of campylobacteriosis cases reported by the 
laboratory at l'Hopital general de l'Amiante. Three of 
these cases were from Disraeli. This municipality had 
been notified to boil its water and the assumption was 
that the water supply had indeed been earlier 
contaminated by Campylobacter. 

The Disraeli water main serves approximately 3100 
inhabitants. Water is taken from an underground water 
supply in the middle of a peninsula comprised of sand and 
gravel located in a bend of the St-Fran<;:ois river. Pumps 
located 8 metres below the surface draw water from here 
to an adjacent 30-metre square reservoir. Because 
fencing is only 3 to 4 m from the reservoir walls where 
the pumps are connected, the site is not completely 
protected. The water is not treated. No contamination 
has been reported since the system was inaugurated in 
1972. 

.other activities, however, take place on this same 
peninsula. Approximately 300 m from the water supply 
site there is a fish hatchery where wild ducks have been 
observed. A municipal recreation area and parking lot are 
also located adjacent to the water site. In addition, 3 old 
wells located near the site remain open. The river itself 
is about 180. m away from the location of the water 
supply. Fluctuations in the height of the river are 
directly related to the underground water table level 
which is monitored with piezometers. One piezometer is 
located in one of the 3 old wells •. Upstream from the site 
there are also some pig farms. 

Investigation by the Quebec Department of the 
Environment revealed the presence of Campylobacter 
jejuni in the reservoir water on 2 occasions, 25 August and 
8 September 1986, and in water taken from the bend of 
the river on 8 September. Nothing was detected at the 
fish hatchery or in the old wells; however, the wells had 
been pumped out on 22 September when the reservoir 
water itself had tested negative. 
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Le 13 aoat 1986, la municipalite de Disraeli re<;:oit les 
resultats de !'analyse bacteriologique reguliere de son 
approvisionnement en eau potable: on a trouve 3 Coli totaux 
et un Coll fecal. Le jour suivant, !'analyse revele 21 totaux 
et 11 fecaux. Comme ces resultats depassent Jes limites 
acceptables, on avise immediatement la population de faire 
bouillir l'eau avant de la consommer. 

Le 22 aoOt 1986, le Centre local de services 
communautaires (CLSC) avise le Departement de sante 
communautaire (DSC) du Centre hospitalier regional de la 
Beauce d'un regroupement inusite de cas de campylobacte
riose declares par le laboratoire de l'Hopital general de 
l'Amiante. Trois de ces cas provenaient de Disraeli. Comme 
cette localite a deja ete avisee de faire bouillir son eau, on 
suppose que l'approvisionnement en eau a ete contamine par 
Campylobacter. 

Le reseau d'aqueduc de Disraeli dessert environ 3100 
habitants. L'eau est puisee clans la nappe phreatique au 
milieu d'une peninsule de sable et de gravier, clans un 
meandre de la riviere St-Fran<;:ois. Des crepines situees a 
8 m sous le sol tirent l'eau vers un reservoir earn~ de 30 m de 
cote. Comme la cloture qui entoure le site n'est qu'a 3 OU 

4 m des parois du reservoir OU sont raccordees les crepines, il 
est difficile d'assurer la protection de !'emplacement. L'eau 
n'est pas traitee mais le systeme, en operation depuis 1972, 
n'a jamais eu de probleme de contamination. 

Cependant, d'autres activites ont lieu sur cette meme 
presqu'1le. Une pisciculture a environ 300 m du site 
d'approvisionnement en eau serait frequentee par des canards 
sauvages. En outre, un terrain de jeu municipal et son 
stationnement sont amenages juste a cote de l'aqueduc. Trois 
puits anciens a proximite du site ci'approvisionnement n'ont 
pas ete comb!es. La riviere elle-merrie est a environ 180 m 
du site. Les fluctuations du niveau de celle-ci se refletent 
clans le niveau de la nappe phreatique mesure au moyen de 
piezornetres, dont un est localise dans un des vieux puits. 
Enfin, quelques fermes porcines sont en exploitation en 
amont de la riviere. 

L'enquete du ministere de !'Environnement du Quebec 
revele a 2 reprises la presence de Carnpylobacter jejuni clans 
le reservoir, le 25 aoOt et le 8 septembre 1986, et clans l'eau 
de la riviere a son meandre, le 8 septembre. Rien n'est 
decele clans la pisciculture ni clans les vieux puits, mais il faut 
dire que ceux-ci avaient ete vidanges avant l'echantillonnage 
du 22 septembre 1986, qui a revele que l'eau du reservoir 
etait redevenue negative. 
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Two hypotheses were presented concerning the cause of 
the contamination. The first was that a connecting pipe, 
left in place when the old wells were abandoned, had 
allowed river water which was contaminated to seep into 
the water supply. The other hypothesis was that the 
recreation area adjacent to the water supply site may have 
become contaminated during a festival held on 19 July 1986. 
Approximately 3000 people had attended this festival and 
the sanitary facilities would have been inadequate to 
accommodate such a large number. A heavy rain that 
occurred during the weeks following that date could have 
resulted in contamination of the underground water by 
surface matter. It was not possible to determine whether 
the pig, farms could have been the cause of the river 
contamination. It was also known that cases of campylo
bacteriosis had been reported from adjoining municipalities 
in the region during the months preceeding this epidemic. 

A survey of the 4 local physicians conducted by the 
Community Health Department revealed that, in addition to 
the 3 reported cases, there had been about 50 medical 
consultations for diarrhea and abdominal cramps around or 
just before mid-August. The first case on 30 July occurred 
11 days before the initial abnormal bacteriological analysis 
of the water had been reported, but this was actually only a 
few days prior to the start of the epidemic. Only 3 adults 
were hospitalized and no complications were reported. No 
cases were reported in the 2 homes for the elderly in the 
area. Pharmacists reported an increase in prescriptions for 
anti-diarrhea!s. There appeared to be no occurrence of 
person-to-person transmission because the epidemic was 
limited in time. 

It can be assumed that notifying the population to boil 
the water probably avoided a much larger epidemic because 
bacteriological counts increased by 25 August. Presence of 
bacteria in the system probably occurred intermittently at 
first (even before coliforms were observed) and numbers 
were not always high enough to cause infection. 

Temporary chlorination was implemented as an 
environmental corrective measure. The holding tanks and 
water main system were disinfected. On 27 November, a 
series of If bacteriological examinations of the water intake 
were negative and Environment Quebec authorized the 
municipality to cease chlorination. 

Although a definite contaminating source was not 
identified, several predisposing factors were found, making 
it very important to modify the water supply site as soon as 
possible to minimize its vulnerability to contamination. 
Environment Quebec and the consultant hydrologist to the 
municipality recommended the following actions: the old 
wells were to be filled in and any connections to them 
closed off; the protective area around the supply site was to 
be enlarged; and adequate sanitary facilities were to be 
provided for the recreation area. 

The Community Health Department also recommended 
that any activity involving more people than the sanitary 
facilities at the recreation site could accommodate be 
prohibited and that vehicular access to the water site not be 
allowed. Because of the decision to cease chlorination, it 
was also recommended to increase monitoring of the 
system's water quality and the supply site, particularly when 
climatic conditions raised the ground water level, i.e., 
during spring thaw or heavy rains. 

A causal investigation should commence again in the 
spring as soon as the temperature of the water rises; and 
serotyping should be done on any positive Campylobacter 
cultures. The river, wells and fish hatchery, as well as the 
pig farms and any other suspect domestic or wild fauna in 
relation to this hydrological site, e.g. ducks in the fish 
hatchery area, should also be monitored for the presence of 
Campylobacter. 

Deux hypotheses sont emtses quant a la cause de la 
contamination. Une conduite de raccordement laissee en place !ors 
de !'abandon des puits aurait pu amener de l'eau contaminee de la 
riviere. Ou encore, le terrain de jeu adjacent aurait pu etre 
contamine !ors d'une fete qui a eu lieu le 19 juillet 1986 et a laquelle 
ont participe pres de 3000 personnes. Les installations sanitaires en 
place n'auraient pu repondre aux besoins de fac;:on adequate. Une 
pluie abondante au cours des semaines suivantes aurait pu favoriser 
la contamination de la nappe profonde par Jes matieres en surface. 
On n'a pu determiner si !es fermes porcines avaient pu etre a 
l'origine de la contamination. Des cas de campylobacteriose ont 
aussi ete signales dans des localites avoisinantes au cours des mois 
qui ont precede cet episode. 

Interroges par le DSC, !es 4 medecins de la localite indiquent 
qu'il ya aurait eu, en plus des 3 cas signales, une cinquantaine de 
consultations pour diarrhee et crampes abdominales vers la mi-aoGt 
ou un peu avant. Le premier cas, du 30 juillet 1986, est survenu 11 
jours avant le premier resultat hors-norme mais precedait de peu en 
fait le debut de l'epidemie. Seulement trois adultes doivent etre 
hospitalises et on ne signale aucune complication. Aucun cas n'est 
enregistre dans les 2 foyers de personnes agees de la region. Les 
pharmaciens rapportent toutefois une augmentation dans le nombre 
d'ordonnances pour diarrheiques. Puisque la poussee est limitee dans 
le temps, il ne semble pas y avoir de transmission de personne a 
personne. 

On peut supposer que l'avis de faire bouillir l'eau a 
probablement permis d'eviter une epidemie plus importante car on 
denombra encore plus de microorganismes le 25 aoGt 1986. La 
presence de microbes dans le reseau etait peut-etre intermittente 
au debut (avant meme qu'on observe des coliformes) et pas toujours 
suffisante pour causer !'infection. 

Une chloration temporaire est mise en marche comme mesure 
de correction environnementale. Les reservoirs de captage et le 
reseau d'aqueduc sont desinfectes et le 27 novembre 1986, le 
ministere de !'Environnement du Quebec autorise la municipalite a 
mettre fin a la chloration de l'eau apres une serie de 4 examens 
bacteriologiques negatifs au niveau de la prise d'eau. 

Meme si on n'a pas reussi a cerner la source de la 
contamination, la presence de plusieurs facteurs predisposants rend 
essentie!le la modification du site d'approvisionnement en eau de 
fac;:on a empecher une contamination possible. Le ministere de 
!'Environnement et l'hydrogeologue consultant de la municipalite 
recommandent les mesures suivantes: remplir les vieux puits et 
leurs conduites de raccordement; agrandir l'aire de protection du 
site d'approvisionnement: et construire des installations sanitaires 
adequates pour le terrain de jeu. 

En outre, le DSC recommande d'interdire tout rassemblement 
susceptible de depasser les capacites des installat.ions sanitaires du 
terrain de jeu et de ne pas autoriser l'acces aux voitures au site 
d'approvisionnement en eau. Comme ii est decide de mettre fin a la 
chloration, le DSC recommande aussi d'itensifier la surveillance de 
la qualite de l'eau et du site d'approvisionnement, surtout lorsque 
des conditions climatiques entra1nent une elevation de la nappe 
phreatique, par exemple, a la fonte des neiges OU Jors de pluies 
abondantes. 

.L'investigation causate devrait etre reprise des que l'eau sera 
rechauffee au printemps, en faisant le serotypage de toute culture 
positive de Campylobacter. On devrait recontroler aussi la presence 
de microorganisme dans la riviere, dans !es puits et a la pisciculture, 
de meme que dans Jes fermes porcines ·et sur toute autre faune 
domestique OU Sauvage suspecte par rapport a Ce site hydrologique, 
par exemple les canards sauvage~ de la pisciculture. 
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Notifiable Diseases Sunraary (Concluded) - Sonmaire des maladies declaration obligatoire !fin! 

tlc. Disease 

No Ma I ad i e 

1. AIDS - SIDA 
2 llmoeniasis - Amibiase 
3 Batu! ism - Botul isme 
4. Bruce I Iasis - Bruce I lose 
5. Campylobacter iosis -

Campylobacter iose 
6. Chickenpox - Varicel le 
7. Cholera - Cholera 
B. Diphtheria - Oiphter te 
9. Giardiasis - Giardiase 

10, Gonococca I 1 n f ect ions -
Infections gonococciques{ll 

11. Gono Ophth neonat - Oph gono du 
nouveau-ne 

12. Haemophilus irdluenzae B 

I GD-9 

Cl fl ·9 

006 
005. I 

023 

052 
001 
032 

007. I 

098 

098. 4 

invasive 
13. Hepati: A -
1". Hepatit 8 -

070.0, 070.1 
070.2, 070.3 

15. Hepatitir other 
Hepatite autres(2i 

!O. Legionel Iasis - Legionel lose 
17. Leo rosy - Lepre 030 

084 
055 

18. Malaria - Paludisme 
Meas I es - Rougeo I e 
Pneumococcal meninaitis 

19' 
20. 

21. 

22. 

23. 

24. 
25. 

26. 
27. 
n. 
29. 
30. 
31. 

32. 
33. 
34. 

35. 
36. 
37. 
38. 
39. 
40. 

Men i ng it e 8 pneuffiocoques (31 
Other bact. meningitis -

Autres :neninoite bact8r ienne 141 
Virai me~ingitis - HE!ningite 

vi rale {~1 
Meningococcal infections -

Infections 8 mP.ningocoques 
Mumo~ - Orei I Ions 
Paratyphoid -

320. I 

036 
072 

Par at ypho Y de 
Pertussis - Coqueluche 
Plague - Peste 

002.1-002.9 

Po I i omye I i t is - Po I i omy8 I i t e 
Rabi es - Rage 

033 
020 
045 
071 

Rubel la - Rubeo le 056 
Congenital Rub&! lo 

Rubeole: congenitale 
Sa!monel Iasis - Salmonel lose f6l 
Shi gel Iasis - Shi gel lose 

771.0 
003 
004 

Syphi I is, Early, Symptomatic -
Symptoma ti que, recent 

Other - Autres 
Tetanus - Tetanos 
Tr i chi nos i s - Tr i chi nose 
Tuberculosis - Tubnrculose 
Typho i o - Typho"ide 

091 
090' 092-097 

037 
124 

010-018 
002. 0 

060 Ye! low Fever - fiE!vre jaune 

Ontario 

Cur. Cum. Cum. 
87 86 

Gou. 

28 39 
52 131 

331 653 
2199 3704 

223 490 

981 1629 

4 20 

22 
Ill 

498 
3548 

534 

1858 

17 33 29 
48 98 125 

4 6 
3 8 
3 B 

21 21 
70 216 104 

17 

9 24 10 
21 52 52 

I I 
73 140 283 

29 50 45 

365 703 560 
46 78 90 

15 23 36 
79 162 79 

69 125 
2 

Manitoba 

Cur. Cum. Cum. 

Cou. 

17 
6 

15 
2 

87 86 

450 ~70 

2 
29 54 
10 4 

10 

3 
612 

22 26 
4 10 

8 
4 

10 21 
1 

Saskatchewan A I ber ta 

Cur. Cum. Cum: Cur. Cum. Cum. 

Gou. 

12 
75 

39 

129 

8 
17 

51 

35 
23 

18 

87 86 87 86 

24 
182 

47 

233 

II 
300 

36 

194 

2 7 
17 57 
24 17 

54 

I 
10 

58 2 i 
39 56 

27 

Cou. 

24 
1537 

105 

344 

2 5 
15 15 

49 63 
2805 

183 185 

697 621 

15 25 
10 33 47 
15 26 27 

2 
5 
I 
I 2 

93 129 31 

2 9 1 
31 49 25 

I 7 
II 11 

46 63 157 

24 62 104 
6 16 16 

Ill Jr.eludes all 098 categories exceot 098.4. - Comprend toutes les rubriques 098. sauf 098.4. 
121 1,cludes 070.4 to 070.9 and unspecified. - Comprend 070.4 a 070.9 et sans precision. 
{Jl Includes encephalitis. - Comprend encephalite. 

British 
Co I umb i a 

Colombie-
Br itanniQue 

Cur. Cum. Cum. 

Cou. 

16 
19 

51 
20 

57 

307 

I 
7 

18 

15 

39 
5 

7 
11 

16 
I 

87 86 

21 
61 

114 
74 

171 

539 

13 
46 

49 

153 

539 

8 2 
16 12 
32 36 

66 

2 4 
27 1792 

5 
25 

10 

10 90 

2 
96 96 
14 12 

11 15 
20 17 

I 

29 34 
1 

Yukon 

Cur. Cum. Cum 
87 86 

Cou. 

14 21 

141 Al I other categories except Haem-0ohi lus 320.0, Meningococcal 036 and Tuberculosis 013.0. - Toutes les autres rubr iques sauf a ttaemophi lus 320.0, 
meningocoques 036 et tuberculose 013.0. 

151 All categories except Measles 055, Poliomyelitis 045, Rubella 056. YellO\v Fever 060. - Toutes les rubriques sau! rougeole 055, poliomyelite 045. 
rubeole 056, f ievre jaune 060. 

161 Excludes Typhoid 002.0 and Paratyphoid 002.1 to 002.9. · Saul typho'ide 002.0 et paratypho'ide 002.1 a 002.9. 

NOTE: Cumulative totals ior both years correspond to the same period of time. 
NOTA: Les totaux cumulatifs pour les deux annBes sont comparatifs 8 la m9me p8riode de temps. 

SYMBOLS: 

Not reportable 
Not available 
No cases reported 

SOURCE: 

Vital Statistics and Health Status, 
Heal th Division, 
Statistics Canada, 
Ottawa, Canada, KIA OT6 
telephone 1613) 991-1769 

SIGNE S CONVEtlT l OIHI ELS: 

a oectaration non obi igatoire 
Non disponible. 
Aucun cas d8c I are. 

Statistique de 11 etat civi I et de la sante. 
Division de la sant&, 
Stat ist ique Canada. 
Ottawa, Canada. KIA 016 
telephone 16131 991-1769 

This iable has been produced by the use of CANSIM. 
Le tableau a ete produit avec le concours de CANSIM. 

Northwest 
Territories 

Terr itoires du 
Nor d-Oues t 

Cur. Cum. Cum. 

Cou. 

16 

71 

87 86 

16 

71 

I 
25 

174 

10 



days, median 3.5); the illness lasted less than 3 days in 
92.596 of the cases. The majority of cases experienced mild 
symptoms including abdominal cramps (91.9%), nausea 
(87.8%), vomiting (68.696), diarrhea (66.0%), headache 
(54.496), chills (42.2%), dizziness (34.9%), and fever (26.5%). 
In general, the adults seemed to experience more diarrhea 
and the children more vomiting. Only 5.8% consulted a 
physician. Despite the impreciseness of the questionnaire, 
it was believed that approximately 51 % of the cases, 
particularly the children, may have transmitted the 
i:ifection to one or more family members. 

jours dans 92,5% des cas. La plupart des malades ont eprouve des 
symptomes legers, dont !es suivants: crampes abdominales (91,9%), 
nausees (&7,&%), vomissements (68,696), diarrhee (66,0%), cephalees 
(5'+,4%), frissons (42,296), etourdissements (34,996) et fievre (26,596). 
De fai;:on generale, Jes adultes ont presente plus de diarrhee et Jes 
enfants, plus de vomissements. Seulement 5,8% des sujets ont 
consulte un medecin. Meme si le questionnaire etait imprecis sur ce 
point, ii semblerait qu'environ 51 % des malades, surtout des enfants, 
aient transmis !'infection a au moins un membre de Jeur famille. 

Figure 1. Epidemic Curve: Gastrointestinal Illness, De Lanaudiere Region, Quebec, 29 March - 3 April 19&5/ 
Figure I. Courbe epidemique: Syndrome gastro-intestinal, region De Lanaudiere, Quebec, 29 mars - 3 avril 19&5 
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Food-specific attack rate analysis strongly suggested 
that water was the source of infection. Campylobacter was 
isolated from the stool of 3 of the 23 cases who submitted 
specimens, and 2 of these strains were the same serotype 
and biotype. Reporting delays as well as technical 
difficulties in preserving and transporting the samples could 
possibly explain the low number of positive results. 

The problems with water and sewage in this area have 
been known since 1982 but there are several factors 
involving local and provincial groups which have to be 
resolved before a solution can be reached. 

SOURCE: L Marcoux, MD, S Groulx, MD, M DeGr6.ce, 
MD, De Lanaudiere Department of Community 
Health, Joliette, Quebec. · 
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L'analyse du taux d'atteinte selon !es aliments consommes 
revele une forte association entre !'infection et la consommation 
d'eau. Campylobacter a ete isole des selles de 3 des 23 cas ayant 
soumis un specimen, 2 des souches isolees etant du meme biotype et 
serotype. Les delais dans la presentation de rapports, de meme que 
des difficultes techniques sur le plan de la conservation et du 
transport des echantillons, peuvent expliquer jusqu'a un certain point 
le faible nombre de resultats positifs. 

Les difficultes associees aux services d'approvisionnement en 
eau et d'evacuation des eaux vannes de ce secteur sont connues 
depuis 1982 mais une solution sera impossible tant que !'on n'aura 
pas regle divers points interessant des intervenants au niveau de la 
municipalite et de la province. 

SOURCE: ors L Marcoux, S Groulx, M DeGrace, Departement de 
sante.communautaire De Lanaudiere, Joliette (Quebec). 
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