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PREFACE:

The Northern River Basins Study was initiated through the "Canada-Alberta-Northwest Territories Agreement
Respecting the Peace-Athabasca-Slave River Basin Study, Phase Il - Technical Studies" which was signed
September 27,1991. The purpose of the Study is to understand and characterize the cumulative effects of
development on the water and aquatic environment of the Study Area by coordinating with existing programs
and undertaking appropriate new technical studies.

This publication reports the method and findings of particular work conducted as part of the Northern River
Basins Study. As such, the work was governed by a specific terms of reference and is expected to contribute
information about the Study Area within the context of the overall study as described by the Study Final
Report. This report has been reviewed by the Study Science Advisory Committee in regards to scientific
content and has been approved by the Study Board of Directors for public release.

It is explicit in the objectives of the Study to report the results of technical work regularly to the public. This
objective is served by distributing project reports to an extensive network of libraries, agencies, organizations
and interested individuals and by granting universal permission to reproduce the material.
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AN ANALYSIS OF ALBERTA HEALTH RECORDS FOR THE
OCCURRENCE OF WATERBORNE DISEASE FOR THE
NORTHERN RIVER BASINS STUDY

STUDY PERSPECTIVE

Reliable and safe drinking water supplies are
important issues to residents in the Northern River
Basins Study area. The potential risks for people to
drink microbial contaminated water can be much
higher than those associated with chemical 2) What is the current state of water quality
contaminants. The purpose of this project was to in the Peace, Athabasca and Slave River
review provincial and territorial health records for basins, including the Peace-Athabasca
. . . Delta?
prior documentation of waterborne diseases that

Related Study Questions

could be attributed to drinking water. In the best of 81 Recognizing that people drink water and
circumstances people suffering from certain eat fish from these river systems, what is
diseases will be included in these records but the the current concentration Of contaminants
records are limited in that they rely on people to in water and edible fish tissue and how
report occurrences. Some of these notifiable are these levels changing through time
diseases can be used to give an indication of the and by location?

historic microbial water quality. Since many of the
waterborne microbes can also move by other means
such as human-human or food-human contact, this
information cannot be used as a direct measure of the relative microbial quality of the local drinking water.
However, the reporting of these notifiable diseases may not accurately reflect the actual incidence since not
all cases are reported for a variety of reasons. These records provide good insight into likely areas of concern.

Results of this project revealed a slight trend toward a higher incidence of giardiasis (beaver fever),
salmonellosis and shigellosis in the Alberta portion of the study area, but all these diseases can also be
transferred by food.

This project was the first step in assessing microbial contaminated drinking water within the Peace-Athabasca
and Slave river basins. Because the Northwest Territories has a different reporting structure than Alberta, it
was not possible to include territorial data in this report. This matter will be dealt with in the wrap-up report
prepared by the Drinking Water Component. Future projects will focus on the effectiveness of treatment
methods for dealing with contaminants and microbes as well as surveying for the presence of these
undesirable elements.






REPORT SUMMARY

This report reviews the Alberta Health Records and the literature concerning the incidence of
microbiological, viral and protozoan waterborne diseases in the Northern River Basins Study area.
From this review the report concluded:

L The potential risk from microbial contaminants can be high in comparison to the potential
risk from chemical contaminants.

2. For many pathogenic microbes there are substantial non-human reservoirs. As a result, even
complete elimination ofhuman discharges will not eliminate the source for many pathogens.

3. Little data is available in the Northern River Basins Study area to assess microbial water
quality. There appears to be a need to increase the baseline microbiological data on surface
water quality in the study area for microorganisms other than those currently required by
Alberta Environmental Protection.

4. Analysis of health records showed that there appeared to be atrend towards higher incidence
of giardiasis, salmonellosis and shigellosis in some ofthe health units, but failed to indicate
ifthis was due to foodbome, person to person or waterborne means of transmission.

5. Results also indicated that although incidence of some diseases were higher in many cases,
the differences were not significant and residents do not appear to have substantially higher
risk from waterborne disease in the study area compared to the rest of Alberta.

The analysis of health records is an essential first step in setting up a framework for assessing the
risks to health from microbes in drinking water in the study area.



LIMITATIONS OF THE STUDY

This document was developed to determine the historical incidence of microbiological, viral
and protozoan waterborne disease in the Northern River Basins area. No actual independent,
microbiological testing was performed during the course ofthis study. Data was acquired primarily
from health unit records from the study area and annual notifiable disease summaries provided by

Alberta Health.
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Northern River Basins Study Analysis ofHealth Records
Introduction

Drinking water is not pure or sterile, rather the goal of drinking water treatment is to lower
concentrations of contaminants to a level for which the water is considered "safe" to drink. The
definition of safe is set by the establishment of drinking water quality guidelines (CDWQG, 1993) for
the protection of public health. In addition to the guidelines it is important to note that what might be
"safe" for a normal healthy person may not be "safe" for a compromised individual. Normally the
quality of drinking water is assessed by various physical, chemical, radiological and microbial
parameters. Levels of these parameters are compared to regulations, guidelines and known health
risks to assess the safety of water.

In the Northern River Basin Study area, Alberta Environmental Protection is responsible for
municipal waterworks systems and monitors drinking water quality. Part of this monitoring is a
treated water survey which is completed on a routine basis. The survey consists of analysis of
drinking water supplies for 250 parameters of which all are for chemical contaminants or physical
parameter. The treated water survey does not sample for microbial contaminants. Under their license
to operate from Alberta Environmental Protection, treatment facilities are required to sample for two
indicator organisms to assess microbial quality. The primary reasons for the limited analyses of
microbial contaminants is: the traditional use of indicator organisms for assessment of drinking water
quality; limitations in microbial detection technology which can be difficult, expensive and non-
existent for determination of many microbial contaminants; and the number unknown microbial
contaminants which may be pathogenic.

Traditionally, routine monitoring has used indicator organisms, rather than try and measure
every single microorganism and/or pathogen type which may be present. Indicator organisms have
been used as "indicators” of safety or the water quality and to measure the effectiveness of the water
treatment process. The definition of indicator organisms allows for the supposition that the presence
of the indicator shows some type of "pollution or contamination”. However, the absence of the
indicator organisms does not automatically assume a clean, "sterile" environment (Bonde, 1977). The
normal use of coliform bacteria as indicator organisms has been questioned as monitoring for coliform
bacteria has failed to prevent waterborne disease outbreaks (Batik, et al, 1984) and may not indicate
community wide, endemic illness caused by drinking water (Payment et al. 1991). In addition, these
indicators have been shown to be inadequate for protozoan cysts and enteric viruses, because these
pathogens are more resistant to physiochemical treatment and disinfection (Sobsey, 1989).

Although the use of traditional indicator organisms has been found wanting, it is still not
economically or technologically possible to measure all microorganisms and/or pathogens which may
be present. Methods developed must be extremely sensitive as it has been shown through microbial
risk assessment modeling that exposures to low concentrations of microorganisms (perhaps less than
one infectious organism per 1,000 L) may result in significant risks of infection and illness in a
community (Regli et al. 1992; Regli et al. 1991; and Rose et al. 1991). In addition, no reliable
detection methods are available for many organisms. This is true for even well known waterborne
pathogens such as Norwalk viruses and hepatitis A and E viruses (Sobsey, et al. 1993).

Another difficulty facing the assessment of the microbial quality of drinking water is that the
total number of possibly pathogenic microorganisms is many and appears to be increasing. For
example, Cryptospordium parvum was not generally recognized as a human pathogen until about 1976
and it was not incriminated in waterborne disease until 1985 (Rose, 1988). Tins protozoan which
causes cryptosporidiosis which symptoms include diarrhea, abdominal cramps, nausea, occasional
vomiting and low-grade fever, was implicated in a disease outbreak in Milwaukee in which 370,000
residences were stricken (Bolden and Farrel, 1994). Many pathogens are still unknown as about half
of all reported waterborne disease outbreaks in the United States have no identified etiology (Craun,
1988: Herwaldt et al. 1992). Endemic, community wide gastrointestinal illness has been attributed to
drinking water in the absence of pathogen detection, despite extensive microbial analysis using modem
detection techniques (Payment et al. 1991).
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The above discussion indicates some of the difficulties in assessing the microbial quality of
water. As a result some innovative techniques have been proposed to help to assess microbial quality
of drinking water. One method that has been employed to assess drinking water is the study of the
health of die community to assess the occurrence of diseases which could be waterborne. This has
found to be effective as the response to microbial contaminants in drinking water is often sudden and
acute, compared to long-term chronic response to many chemical contaminants. These studies have
shown that compared with the potential or predicted risks associated with exposure to chemicals in
water, the actual or documented health risks associated with microbes are high. For many of them, the
risk of infection over a lifetime is a certainty (probability =1). For example, virtually everyone
experiences rotavirus infection by age 5, and the majority of Americans are still likely to experience
hepatitis A infection during their lifetime (Blacklow and Greenberg, 1991. Hadler and Margolis,
1989). Virtually all people experience one to two episodes of gastrointestinal illness each year and
much of this is caused by enteric microbes (Blacklow and Greenberg, 1991: Guerrant and Bobak,
1991). Because of the risk associated with microbial contamination and difficulties in determining
these risks any information on the microbial quality of water is extremely valuable.

This report presents the results of the analysis of health records for the Northern River Basins
Study area. The Alberta Public Health Act has designated certain diseases as notifiable to the local
medical officer of health within the health unit or to Communicable Disease Control, Alberta Health.
A number of these notifiable diseases could be transferred by the water route, and as a result can be
used as an indication of microbial water quality within the study area. The results can not be used as a
direct measure of microbial water quality as many of the microbes can also be transfer by other routes
such as human-human and food-human. Nevertheless valuable information about the occurrence of
the notifiable waterborne disease in the study area can be obtained. Sobsey et al. (1993) states that
analysis of health records is an essential first step in setting up a conceptual framework for assessing
risks to health from microbes in drinking water.

Waterborne Disease Transmission

The microbial risks in drinking water stem from a broad range of waterborne microbial, viral,
fungal or protozoan disease agents. Sources of these waterborne organisms to a watershed include
discharges from humans, domestic animals, wildlife, industrial discharges and storm water runoff
over the watershed (Geldreich, 1991). Geldreich (1972) estimated that the overall infection rate of any
population (human or warm-blooded animal) ranged from less than 1 percentto 25 percent of the total
population in the area. Contributions by wildlife in remote areas tend to be significant and more
noticeable than in areas more colonized by humans (Geldreich, 1972). Table 1 summarizes certain
zoonoses, whose causative agents could be waterborne and possibly survive for a certain period of
time in northern Alberta rivers.

It is important to note that many potentially pathogenic organisms may have significant
reservoirs in wild/domestic animals. Consequently the control of human discharges will not result in
the elimination of some of these sources. In recognition that human control measures are not totally
effective against pathogens which have non-human reservoirs, the International Task Force for
Disease Eradication (C.D.C., 1993) identified a number of disease conditions examined in this study
which will not be able to be eradicated, but rather where control is dependent on proper potable water
and wastewater treatment, health education, disinfection and hygiene. These are listed in Table 2.

For disease transmission through drinking water to occur the microbes must be transported
from the source to the raw drinking water supply (normally a lake or river), where the microbes must
be able to survive in the raw water, through the treatment process and distribution system to reach the
consumer. With respect to microbiological discharges to river and lakes, there are a number of
natural, "ill-defined", self-purification processes that include dilution, hydrological mixing, adsorption
to sediments, dilution, predation, effect of water temperature and ultraviolet radiation. These
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Table 2:

Selected Disease Conditions Found Not Suitable for Potential

Analysis ofHealth Records

Eradication

by the International Task Force for Disease Eradication (after CDC, 1993)

Disease/
Condition

Balantaidiasis
Cryptosporidiosis
Campylobacter
diarrhea
Giardiasis

Legionellosis

Leptospirosis

Salmonellosis

Shigellosis

Typhoid fever

Extent of Problem
Worldwide; low incidence

Worldwide

Responsible for 5 to 14 %
all cases of diarrhea

Worldwide

Worldwide; cause of acute
pneumonia, Pontiac fever

Worldwide, zoonosis

Worldwide; cause of
diarrheaand certain other,
severe infection

Worldwide; cause of severe
dysentery and death

Worldwide, approximately
10% fatality rate

Epidemiologic
Vulnerability

Reservoir in swine, feces,
others; resistant to chlorination

Reservoir in cattle, other
domestic and wild animals;
fecal-oral route of transmission

Reservoir in many animals

Reservoir in beavers and
wild/domestic animals

Reservoir in water systems

Extensive reservoirs in
wild/domestic animals

Reservoir in wild and domestic
animals, water

Humans are main reservoir

Human asymptomatic carrier
state, some drug resistant
strains

Possible Interventions

Sanitation; water supply;
chemotherapy

Disinfection, sanitation;
water supply; personal
hygiene

Sanitation; water supply;
oral rehydration, antibiotic
therapy

Sanitation, water supply,
hygiene, chemotherapy

Disinfection, water
treatment; antibiotic
treatment

Avoidance of contaminated
water, sanitation; personal
protective devices

Water treatment, sanitation,
health education; proper
cooking; antibiotic therapy

Water treatment, sanitation,
health education, hygiene,
antibiotics

Water treatment, sanitation,
hygiene, antibiotic therapy



Northern River Basins Study Analysis ofHealth Records

processes have varying degrees of effectiveness and should not be relied upon solely for protection.
The efficacy of self-purification can require hours to days, with the length of time increasing
substantially with decreases in water temperature and under ice cover (Geldreich, 1991). For
example, it was found that under conditions of high biological oxygen demand and low water
temperatures, potential pathogens such as Salmonella species could be detected 73 miles downstream
(4 days flow time) from the nearest point discharge source (Geldreich, 1991). In ice covered rivers
(Gordon 1972; Davenport et al. 1976; Putz et al. 1984) have found increased microorganism survival.
The cold water retards respiration and predation, while the ice sheet eliminates the lethal effects of
sunlight (Putz et al. 1984). Table 3 summarizes survival times in water for selected pathogens. Also
included in the table are infective doses for some of these organisms. It should be noted that the
infective doses reported in this table will vary depending on the health of the individual consuming,
inhaling, or contacting the water source.

When pathogenic organisms enter low nutrient environments, such as rivers, there are a
number of fates possible. These include: death immediately or soon after entering that environment;
adaptation to the new environment, entering into some state of dormancy or; finding alternate, non-
human hosts in the new environment Failure to consider these possibilities may results in substantial
underestimation of the actual numbers and types of organisms present in the environment. These
limitations are acknowledged in the current analytical protocols available for water analysis (Standard
Methods, 1992).

Microorganisms tend to adapt quickly to new environments, if they are to survive. This
includes a reduction in cell size to minimize cellular osmotic stress, changes in metabolism, formation
of symbiotic or communal associations with other organisms in the new environment and attachment
to solid surfaces such as particulates, submerged pipes, and others (Rozak and Colewell, 1987;
Delattre et al, 1991). Organisms that attach to sediments or rocks in surface waters may only be
temporarily removed until events that disturb the river bottom (floods, storms, spring run-off, human
activities) cause these organisms to re-enter the water column.

This ability to attach, or formation of biofilms, allows the microorganism to take advantage of
higher nutrient levels at the solid-liquid or, solid-air interface (Costerton et al, 1987). This process
occurs in surface waters, groundwater wells, surfaces in the water treatment facility (pipes, filter
media), storage reservoirs and the distribution systems. The implications for public health include an
increased resistance of attached organisms to disinfectants and chemical agents (Costerton et al, 1987),
potential harboring and shearing off of pathogens in treated water systems (Emde and Smith, 1992),
infrastructure deterioration (Emde and Smith, 1992) and, changes in water quality due to addition or
removal of chemicals and microorganisms from the bulk water phase (Emde and Smith, 1992).

The vast majority of pathogenic organisms entering a water treatment facility are inactivated
through various physiochemical and disinfection processes. However, the treatment system can not
remove all microorganisms. As mentioned protozoan cysts and enteric viruses are more resistant to
physiochemical treatment and disinfection (Sobsey, 1989). If a number of pathogenic organisms
breaks through the treatment process they could infect the consumer through both primary or
secondary routes as outlined in Figure 1. The primary route is through direct consumption or
inhalation of the water containing the pathogenic organism. Secondary routes can be through food that
is washed by the water or by contact with persons who have already been infected by the pathogen.

Pathogens in drinking water can be generally classed as direct or opportunistic pathogens.
Direct pathogen can cause disease in normal healthy individuals. However, many organisms have the
ability to act as opportunistic pathogens, given the proper conditions and presence of a suitable host.
Opportunistic organisms generally form part of the normal micro-flora of the body, but under certain,
specific conditions, may be capable of causing infections in compromised persons (Geldreich, 1991b).
Table 4 is a summary of characteristics of selected waterborne opportunistic and direct pathogens,
which could be found in northern Alberta rivers, depending on the nature and quantity of discharge to
the river.
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PRIMARY ROUTES
OF INFECTION

SECONDARY ROUTES OF
INFECTION

Figure 1: Routes of Disease Transmission
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Health Records

The Northern River Basins study area contains a number of health units: Jasper, Alberta West
Central, Sturgeon (a small sector), Athabasca, Fort McMurray, South Peace, Peace River and High
Level - Fort Vermilion. This is illustrated in Figure 2. It is recognized that disease incidence, as
reported by a certain health unit, may in fact include municipalities, towns, villages and hamlets that do
not derive their primary drinking water supply from the basins of the Peace, Athabasca and Slave
Rivers. However, the scope of this particular study did not allow for a more detailed examination of
health records for areas served solely by the study area water supplies.

Each Alberta health unit is responsible to the Minister of Health, but is administered by a local
board of health (prior to creation of die Regional Health Authorities). With respect to water quality,
health units become involved when there is a potential for a public health problem, with private water
supplies, or at the request of other regulatory agencies.

The Alberta Public Health Act, Sections 33 and 34, as well as, Alberta Regulation 238/85 has
designated certain diseases as notifiable to the local medical officer of health within the health unit or to
Communicable Disease Control, Alberta Health. Table 5 summarizes notifiable diseases in the
Province of Alberta. This list may not be exactly the same from province to province to territory.
Notification is required of medical laboratories, physicians, health practitioners, teachers or persons in
charge of an institution. For the purposes of this study, a selection of diseases, whose agents could be
waterborne, as well as, transmitted by many other vehicles were chosen. This includes amebiasis,
giardiasis, salmonellosis, shigellosis, cryptosporidiosis, typhoid, legionellosis, hepatitis A and
unspecified diarrhea. Disease incidence, as reported in the health unit records or in Alberta Health
Communicable disease statistics, was calculated as a rate per 100,000 population for the health units in
the Northern River Basins study area.

The actual incidence of waterborne disease may not always reflect the reported incidence. This
is due to a number of factors that include:

. the individual(s) may have exposure from more than one environmental
source (food, water, other) and may not associate water consumption,
inhalation, or contact with the symptoms experienced;

. the individual(s) may have self-limiting symptoms and not seek medical
attention;

. the individual(s) may have other health conditions that mask or
overshadow the waterborne exposure;

. medical facilities, especially in remote areas, may not always allow for
timely investigation or treatment, especially if the condition is self-
limiting;

. the individual(s) may not be sampled by medical personnel, thus the
causative agent(s) may not be established;

. the medical condition may not be considered within the definition of
notifiable diseases, as specified by the Public Health Act, and
consequently not be reported,;

. the epidemiological investigation may not detect the causative agent
from the water source, especially if the agent was a transient member
of the water flora, rather than a resident member;

. laboratory detection may fail to detect the actual causative agent, fail to
detect injured microorganisms or, not be sufficiently sensitive for low
populations of the suspected microorganism.
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Figure 2: Health Units in the Northern River Basins Study Area
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Table 5: Alberta Notifiable Disease Summary

AIDS

Amebiasis

Anthrax

Arboviral infections
Botulism

Brucellosis
Campylobacter infections
Chancroid (STD)
Chickenpox

Chlamydial infections (STD)
Cholera

Congenital infections
Dengue

Diphtheria

Encephalitis

Enteric Pathogensl
E. coli 0157:H7

Foodbome outbreaksl

Gastroenteritis, epidemicl
Giardiasis

Gonorrhea (STD)
Hemolytic uremic syndrome

Hemophilis influenzae infections
Hepatitis A, B, non A, non B
Kawasaki disease

Lassa fever

Meningococcal infection
Mucopurulent cervicitis (STD)
Mumps

Neonatal herpes
Nongonococcal urethritis (STD)
Ophthalmia neonatorum (STD)
Paratyphoid

Pertussis

Plague

Poliomyelitis

Psittacosis

Q Fever

Rabies

Reye Syndrome

Rickettsial infections

Rocky Mountain Spotted Fever

Rubella
Rubeola
Salmonella infections

Shigella infections
Smallpox

Stool Pathogensl

Syphilis (STD)

Tetanus

Toxic Shock Syndrome
Toxoplasmosis (congenital)

Legionella infections Trichinosis

Leprosy Tuberculosis

Leptospirosis Tularemia

Listeriosis Typhoid

Lymphogranuloma venereum (STD) Typhus

Malaria Varicella

Measles Verotoxigenic E. coli

Meningitis Viral hemorrhagic fevers
Waterborne illness
Yellow Fever
Zoster

L Includes the following and any other identified or unidentified cause: Aeromonas, Bacillus cereus,

Campylobacter, Clostridium botulinum, Clostridium perfringens, E. coli (enteropathogenic,
verotoxogenic, enterotoxogenic), Giardia, Salmonella, Shigella, Staphylococcus, Viruses,

Yersinia.
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As aresult the actual numbers reported in health records are probably small compared to the
total number which occur.

Results

The results of the review of the health records are presented in Appendix 1. The actual disease
incidence in each health unit was calculated in terms of an incidence per 100,000 population and
compared to a province-wide disease incidence, expressed in terms of incidence per 100,000
population. For a number of the disease categories chosen, the incidence per individual health unit
was not available. This may reflect the low provincial number of cases in the reporting period
examined. Also, the records examined did not distinguish between food borne and waterborne
possibilities of transmission. The data may also be influenced by the relatively low population in
northern Alberta relative to southern Alberta. 1f medical treatment was sought in outside of the health
unit (e.g. City of Edmonton, Calgary), reporting of the case could be included in the health unit of
treatment, rather than occurrence.

In general, for giardiasis, salmonellosis and shigellosis, there appeared to be a trend of higher
incidence of cases in some of the health units relative to the provincial averages, however health unit
records and provincial communicable disease summaries were not sufficiently detailed to determine
whether water was the vehicle of transmission. However, a recent epidemiological-microbiological
study estimated that conventionally treated water produced from a contaminated source but meeting
existing quality standards was responsible for a large portion (perhaps one fourth to one third) of
endemic community wide gastroenteritis (Payment et al. 1991). The microorganism responsible for
most known waterborne disease outbreaks in the United States is Giardia. lamblia. Figure 3 compares
the incidence of giardiasis in the Northern River Basins Study area with the Alberta average.

As indicated by the figure, generally rates are somewhat higher in the northern health units than
the Alberta average. Itshould be noted that the high value for Jasper may not be truly representative,
given the number of tourists that may be included in the disease reports, but not included in the
population estimates. Other waterborne disease data had similar results. These results are presented in
Appendix 1.

Although the waterborne rates tend to somewhat higher in the Northern River Basins area, in
many cases the differences were not significant. Based on the data it can not be said that substantially
higher risk from waterborne disease exists in the study area as compared with the rest of Alberta.
However, the data does show, as has been found in other locations in North America, the occurrence
of diseases which may be waterborne, is of concern.

16



Northern River Basins Study Analysis ofHealth Records

250
200

150

°ar Q. ©O >EDOC)

100

50

Health Unit

Figure 3. Cases of Giardiasis in the Northern River Basins Study Area (1985 to 1990)

In a study of this nature it would be ideal to determine the exact cause of the diseases reported.
Under the current method of medical reporting this is difficult, if not impossible, as found by a recent
study in Edmonton (TOXCON, 1992) which attempted to use the Alberta Health Care Insurance Plan
(AHCIP) database to determine the incidence of waterborne disease in the City of Edmonton. A
number of problems were identified in that study related to the analytical protocol. This includes:
physician billing codes may not have identified the cause of disease, the quality and completeness of
the database was not constant over time and the costs of extensive analysis of the database were
prohibitive. This type of analysis was not within the scope of this particular study. A complicating
factor in the Northern River Basins Study area would be the relative lack of postal codes to precisely
define various regions in the study area.

17
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Conclusions

Through a review of literature and health records in the Northern River Basins area the
following can be concluded:

1. Potential risk from microbial contaminants can be high in comparison to potential risk from
chemical contaminants.

2. For many pathogenic microbes there are substantial non-human reservoirs. As a result even
complete elimination of human discharges will not eliminate the source for many pathogens.

3. Little data is available in the Northern River Basins Study area to assess microbial water
quality. There appears to be a need to increase the baseline microbiological data on surface
water quality in die study area for microorganisms other than those currently required by the
Alberta Environmental Protection.

4. Analysis of health records showed that there appeared to be a trend towards higher incidence of
giardiasis, salmonellosis and shigellosis in some of the health units, but failed to indicate if this
was due to food borne, person to person or waterborne means of transmission.

5. Results also indicated that although incidence of some disease were higher, in many cases the
differences were not significant and residence generally do not appear to have substantially
higher risk from waterborne disease in the study area compared to the rest of Alberta.
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WATERBORNE AND/OR FOODBORNE DISEASES: 1985 TO 1990






Analysis ofHealth Records

Northern River Basin Study

_i@\_rOQrMWOEJ@_.m\C [ X BN

VP R oy O B oy
w0 0
vN VN VN N VN 3N N B S
oo K
VN VN VN VN vN VN VN VN VN 1 M/_
VN VN VN VN vN VN VN VN Ffe) 8,
vN VN VN VN vN VN VN VN Fo < ..Mu»ﬁ
VN VN VN VN vN VN VN VN ¥ o0 AD
So s ON <® 8. o]\ (=] o _wf
8B 288 8.l 5 5 o & voe 3
Lo & & B oL | L8 Os 5w SR AR
VN VN RN 8t N QY
P 3, g~ o - O g Y.
¥ 5 ¢ o PR opwam® (o) _<

GBRT :Sesessia ouioqpoo 10/pue aulogiate M A||enualod 104 SONsNEIS aseasia d|geLON



Analysis ofHealth Records

Northern River Basin Study

VN

VN

VN

VN

VN

VN

VN
VAN

\YAN

9867

U oo
vV N VN
V N VN
V N VN
VN VN

VN

VN

VN

8~
88
¥98

*8

oo 8

]\
VN
VN
VN

VN

:$9S®aSIQ 9UJI0QPO0 JO/pUR dUI0QGIdIR A\ A[|BIIUSIO JO) SO11SIIRIS 3seasid 3| qeI4loON

»

88
88
é88

o &Nio 2o NUZ

N

O w8 O VN

o 8 g —
©o

8, on
™Mo 8o

T

Sc0  &odeo
o o2 8

27



Analysis ofHealth Records

Northern River Basin Study

N B~ IN 29 ¢ @wg

VN Vv N Vo~ N v N V . v N Vo

VN V N VN N VN V . VN V .

VN VN VN VN VN V . VN Vo

ON VN VN vN VN V . v N VN
On ¥ 2 ® < N 3N

Sn Sil= 8o 2 < w &, EN

() @3 So Sy 788 oe @U 2 %o

— W VN

o g o
cMmmwa _<_Mm ? B BWDN

/86T :S9SBasIg d2Uloqpoo4 1o/pue auloqgiale Ay A|Je11uslod Jo) so1Isilels aseasliq a|qeliloN



Analysis ofHealth Records

Northern River Basin Study

pouiad Bunyiodal yey Joy paiodal sased oN N
paulwexa saseqelep Ul a|qejIeAe Jou Uolewloju] 'WN
[e0 00] C 0 O =3
‘O~ [ UR] LN
V VN VN <Z VN VN VN 8¢
VN N VN VN VN 3
N VN \"
\VAN VN VN VN VN VN VN 8 =
< L
< N VN £Z VN VN
k=N o 9 <N 1IN 88 2 ol N I
B o oF o X oF 288 8N 8 .8
EN o L8 78 4R 832
N vON
e » N _>S g o
oo < =2v S
S SRR o TEE S STETRIN S/ES) on

29



Analysis ofHealth Records

Northern River Basin Study

dN
VN
VN
VN
VN
dN
9'6Y
2’68
VN

uoljIwis A 104
- [9A877 ybIH

4N
VN
VN
VN
VN
Ve
0'vy
8'€g
VN

18A1Y 8dead

¢t
VN
VN
VN
VN
dN

0'6v
VN

9dead Y}

6861

v'S
VN
VN
VN
VN
dN
00€
S'€0T
VN

AellnNOIN
nos 1104

¢'9¢
VN
VN
VN
VN
dN
LGS
€86
VN

eoseqeyly

€€
VN
VN
VN
VN
€€
v'6€
9'v9

VN

uoabims

'S
VN
VN
VN
VN
TET
G'ee
x4
VN

|esus
1S3 BLIBqI VY

L'S¢
VN
VN
VN
VN
L'S¢
4N
v'8¢T
VN

Jadser

159SBasIQ 2UJ0gpPOO0 JO/pUL 8UI0QI31E A\ AJJe1IUS10d 10} SO1ISIIeIS aseasiq 9|qelylloON

L'8
€81
¢0
€0
V1
99
€Ty
¥'89
g'g

Ie101
EHRQIV

v sijneds|t

eaydierq paiyioadsun
sisojjauolfa)
proydA L
sisolpliodsordAiD
siso1abiys
sIsojjauow|es
siselpJelo

siselgawy

aseasig

30



Analysis ofHealth Records

Northern River Basin Study

m,z B _D ¢ N LW/DUX0, ...
o w0 g 0¥ PP Uorovo—B, VN

SN—00 00RO _—

oIN i o = ~ <& N +5 y 08805
VN VN VN N V N VN VN (&S] w $o0 ®oy
VN VN VN \VAN V N VN VN VN 3 ¢ poofe
VN VN VN VN V N VN VN VN o NN
VAN VN VAN VN VN VN VN Lo o Fousu® g
3a TIN BN 3 h < L sno 08 I8
N 80 £8 3 3) O3 On Y- 830 v 0w 8
= - Os & B T o 8o} § Yoo
V N N VN s .Uy
Yo
%_m_._ \n_/vm_v_*”m m\mw i N nA/_ 2v 55V a0zF
@10 Eo oW B S ® TRt on

3l



APPENDIX 11

SUMMARY OF INFRASTRUCTURE OF
MAJOR COMMUNITIES IN NORTHERN RIVER BASINS AREA
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NORTHERN RTVER BASINS STUDY
TERMS OF REFERENCE
Project 4421-C1: Analysis of Health Records for the Occurrence of Waterborne Disease
l. Introduction

The analysis of drinking water samples for all possible pathogenic microorganisms would be very
time consuming, expensive and would only be representative of the time the sample was taken.
A very efficient method of determining the microbiological quality of a drinking water supply is
to analyze health records. Each health unit keeps records for many waterborne diseases, and
analysis of these records can provide a great deal of information on the microbiological quality
of the drinking water of that community. It should be emphasized that the analysis of this data
is not to determine the health risk from drinking water, which is outside the cope of the NRBS,
but to assess microbiological quality of the drinking water supply. As these records have been
kept for some time another benefit to this type of study is that trends in the microbiological quality
of drinking water can also be found.

1. Requirements

1. Provincial and Territorial Health Unit Records in the Northern River Basins will
be identified and waterborne disease data from each of these units will be collected
and analyzed. |If appropriate enter waterborne disease data in a geo-referenced
(latitude and longitude), electronic database (d(BASE IV format. The data entry
format of such a database is to be determined in consultation with the component
coordinator.

2. Based on the results from Project 4401-C|, the water treatment facilities located
in each Health Unit will be identified.

3. In all portions of this study any deficiencies in available data or information will
be determined to define additional needs for future studies.

4. Synthesis of results in a concise and usable manner.
I1l.  Reporting Requirements

1. The contractor is to prepare a synthesis report of all the information compiled
under this project. The report is to include an acknowledgements section, table of
contents, list of tables, list of figures and an appendix containing the Terms of
Reference for this project. The draft report is to be submitted to the component
coordinator by February 28th, 1994. A final report is to be submitted to the
component coordinator three weeks after the receipt of review comments on the



draft report. Five cerlox bound copies and two unbound, camera-ready copies of
the final report are to be submitted to the component coordinator. An electronic
copy of the final report (Word Perfect format) is to be submitted to the component
coordinator along with the final report. Pertinent data contained in figures, tables
and/or appendices of the report are to be placed in electronic spreadsheets (Quattro
Pro preferred) and submitted to the component coordinator along with the final
report.

2. If it is appropriate to do so, the contract will also submit a geo-referenced,
electronic database (dBASE 1V) of waterborne disease data to the component
coordinator at the same time the final report is submitted.

Project Administration
The component coordinator for this project will be:

Greg Wagner

Northern River Basins Study

690 Standard Life Centre

10405 Jasper Avenue

Edmonton, Alberta T5J 3N4

phone: (403) 427-1742 fax: (403) 422-3055

3 1510 00166 3989









