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Abstract

In the summer of 2005, southern Alberta received heavy rainfall that led to
extensive flooding. Four separate flooding events severely affected several rural
communities, roads, bridges, and businesses within the region; specifically, the
flooding affected farm families living on Canada’s largest feedlot operations in
the area. This article explores the health-related impacts of the 2005 flood events
on families who reside on feedlot farms in southern Alberta. Utilizing random
sampling, an in-person survey was conducted between September and December
2005 with 33 affected feedlot farm families living in the Lethbridge Northern
Irrigation District, home of the greatest number of large beef feedlot operations
in Canada. Three percent of participants (and 12% of their family members)
reported flood-related health problems. However, 63% of participants (and 58%
of their family members) reported flood-related mental health problems, and
40% (and 24% of family members) indicated that they experienced isolation and
helplessness. Only 9% of the participants accessed health services. Most
participants reported that their communities were more helpful in dealing with
their flood-related health problems than were public and service delivery sectors.
A majority (91%) of participants reported that their family was helpful, followed
by friends (64%), neighbors (42%), church (39%), and employees (36%).
Among the affected feedlot farm families, a small percentage experienced
physical health problems but a much larger percentage had mental health
problems. However, only a few utilized health care services. This information
will be important to health care leaders and policy makers as they plan and
develop efficient and effective health care support for farm families exposed to
flooding events.

Keywords: 2005 flood events, feedlot farm families, health impacts, southern
Alberta, Canada, health care services, mental health problems, isolation and
helplessness.

WIT Transactions on Ecology and the Environment, Vol 103, © 2007 WIT Press
www.witpress.com, ISSN 1743-3541 (on-line)
doi:10.2495/WRM070241



254 Water Resources Management IV

1 Introduction

Southern Alberta in western Canada, a semi-arid region with high summer
temperatures and low rainfall [1, 2], in 2005 experienced the worst and costliest
natural disaster in the history of that province [3—6]. Three major floods in the
month of June and further torrential rainfall from September 9 to 11 produced
534 mm of rain by the end of September [4, 7, 8]. In terms of precipitation and
flood-related human fatalities, this region’s 2005 flooding is not comparable to
the flood disasters that took place in western and southern India (for example, in
the city of Mumbai alone there was 944 mm of rainfall in 24 hours which
affected 2 million people with at least 200 fatalities) or southern China (heavy
rainstorms during the third week of June killing 170 people) in the summer of
2005 [6]. Nonetheless, heavy rain storms in southern Alberta kept thousands of
people out of their homes [4], on evacuation alert and left others without
electricity for at least five days, particularly during the early June flood [8].
Also, there were major destructions to the region’s infrastructure and services.
For example, several bridges and roads were damaged; in many towns sewage
and water supply systems struggled to cope with the deluge of rain; small
businesses were destroyed; and agricultural activities, specifically farm families
living on Canada’s largest feedlot operations within the region were either
flooded or cut off from their neighbors. According to reports, the June 9™
rainfall and flooding alone caused over C$100 million in damages [8] in
southern Alberta, prompting several municipalities to declare states of
emergency along the Oldman River, including municipality district (MD) of
Pincher Creek, MD of Willow Creek, County of Lethbridge and City of
Lethbridge [3, 4]. In addition to issuing states of emergency, flood warnings and
flood watches, on June 9, 2005 the Government of Alberta through Alberta
Municipal Affairs implemented a Disaster Recovery Program (DRP) called the
2005 Southern Alberta Disaster Recovery Program (SADRP). SADRP, the
largest program of its kind in the province’s history [7], was introduced to help
residents of this region recover from losses caused from severe rain storms [5, 9].
To date, C$73.1 million has been paid with an estimated total program cost of
C$162.7 million once final municipal infrastructure and emergency operations
costs are received from southern Alberta [7, p. 1]. Based on the above reports,
officials have described the 2005 flooding as a “one-in-200 year event” [8].

In addition to the destruction of critical infrastructures, flood-related natural
disasters have adverse effects on human health [10-16], particularly among
survivors [17] and displaced persons’ health [18]. The most common health
problems reported among flood victims are: trauma caused by lives lost mainly
from drowning [19], increased incidence of infectious diseases, especially acute
gastrointestinal infections because of faeco-oral cycling from disruption of
sewage disposal [10, 20] or untreated sewage disposal [17]; vector-borne and
rodent-borne infections, such as malaria, yellow fever, dengue fever, West Nile
fever, Hantavirus and leptospirosis [14, 15, 19, 21]; wound infections or injuries
[10, 22]; and mental health problems such as anxiety, depression, sleeplessness
and post-traumatic stress [18, 21, 23]. In recent years, several studies have been
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conducted to review health impacts of flooding worldwide [10], however, most
have focused on developing countries [10, 11] and on flooding caused after
hurricanes or tropical cyclones [12, 14, 17, 18]. The limited literature
obtainable on developed countries is primarily from the United States [12, 17],
Europe [18, 20] and Australia; and there is a deficiency in literature that
documents flood-related health issues from rural Canada, especially semi-arid
southern Alberta.

In Canada, the few studies available on flood events show that the incidence
of waterborne infection is highest in rural areas with intensive agricultural
production and especially intensive livestock operations during periods of
extreme precipitation [2, 22, 24]. In addition to high incidence level of
waterborne infection in rural watersheds [14], recent health reports on Canadians
suggests that mental health concerns of farm families [20] and the health status
of people who live in rural and remote communities is poorer [25] than the rest
of the Canadian population [21, 26], and many have limited access to health care
services [27]. However, much of these health studies of Canadians have not
included health impacts of flooding. It is well known that individuals living in
high or middle income countries who experience natural disasters develop
excessive physical, mental and emotional stress [13], especially anxiety and
depression [10]. This article explores the health-related impacts of the 2005
flood events on families who reside on large feedlot farms in southern Alberta
and also describes the responses to recent flood-related health problems by the
feedlot farm families. The specific objectives of this article are to:

e determine the types of health problems experienced by the feedlot farm
families living in Lethbridge Northern Irrigation District (LNID);

e cxamine LNID feedlot farm families’ responses to these health
problems; and

o identify the most and least helpful types of resources of the participants
for coping with flood-related health problems.

2 Research location and methods

The purpose of this research was to gain a deeper understanding of the impact of
2005 flood and what resources were most and least helpful to cope with flood-
related health challenges of affected feedlot farm families residing in LNID
located in southern Alberta. This research was conducted one month after the
September flood and three months after the June flood events. A questionnaire
was developed to elicit data with regard to the 2005 flood experiences. For
example, the health challenges experienced by the feedlot farm families, their
responses associated with these particular flood events, and resources most and
least helpful for dealing with flood-related health challenges. This research was
approved by the University of Lethbridge Faculty of Arts and Science Ethics
Committee. All participants signed informed process consents and
confidentiality was maintained.

LNID is located in the southwestern part of the province of Alberta, between
the city of Calgary and Lethbridge, and provides water from the Oldman River to
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over 50,000 ha through irrigation canals. The irrigation district’s responsibility
relates directly to water quantity management through their delivery of water to
irrigators and those with whom the district has agreements to supply water. The
LNID is home to about 30 of the largest feedlot operations of Canada [28].

Using an interviewer-administered questionnaire, data were collected from a
random sample of 33 feedlot owners and/or employees (females n=8; males
n=25) between the ages of 27 and 70. Feedlot families’ contact information was
obtained from the LNID office. Most, if not all participants in this research
reported living within the LNID during the 2005 flood events. Interviews were
conducted from October to December 2005 in the participant’s homes lasting
1-2 hours. Finally, all interviews were audio-taped and transcribed verbatim.

3 Results and discussion

3.1 Survey participants

Sixty feedlot households were contacted, of which 55% (33/60) consented to
participate and were recruited. In this study most participants were male (76%)
and the median age was in the 40-59 years of age group (Table 1). There was a
considerable variation in educational level. The majority of the participants had
more than high school education (73%), were married (91%) at the time of
interview and more than 58% said that their household had four or more
members. At the time of the 2005 flood, almost all participants (94%) owned
their farm and 79% of them were engaged primarily in feedlot activities with
67% managing more than 10,000 beef cattle per year.

Table 1: Background Information of the Participants (N=33).
Characteristics N % Characteristics N %
Gender Education
Male 25 76 | High School or < 9 27
Female 8 24 | Post-High School 24 73
Age Main Agricultural Activity
39 years and < 8 24 | Feedlot 26 79
40 to 59 years 21 64 | Field-crop 4 12
60 years and > 4 12 | Other(dairy & swine) 2 6
Marital status Farming Status
Married 30 91 Owner 31 94
Other 3 9 Employee 2 6
# of People live at home Feed Animals per year
Three or < 14 42 Less than 10,000 11 33
Four or > 19 58 | 10,000 — 20,000 14 43

21,000 — 30,000 5 15
31,000 — 70,000 3 9

3.2 Flood-related feedlot operation problems

To assess the impact of flooding on feedlot operations, participants were asked to
describe the types of problems they experienced on their feedlot during heavy
rainfalls. Almost all participants admitted that the 2005 flood events severely
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damaged their feedlot operation. For example, all talked about how the flooding
caused damages to their pens, caused their lagoons to overflow (91%) and
blocked effluent drainage systems (88%). In fact, persistent rainfall made it
difficult for most to access and clean pens (88%). In addition to structural
damages to pens and lagoons, many talked about loss in animal performance
because of flood-related illnesses. Loss of grain, crop damage, loss of bedding
supplies, labor shortage and damages to storage and office space were also
reported by participants. In fact, the majority of participants talked about their
feedlot damages in terms of financial loss. This is because it is the main source
of household income for every individual in this study. Moreover, every
participant concluded that they will never be able to know their financial loss,
and many suggested that they did not want to experience another natural disaster
after their experience with BSE crisis.

Table 2: Percentage and types of flood-related problems participants
experienced in their feedlot operation during the 2005 flood events.
Types of Problems Respondents
Experienced % Indicated
'Wastewater & Flood Runoff Management
-Pen Problems (i.e. overflow, messy, damaged, etc.) 97
-Lagoon Overflow 91
-Access 88
-Equipment problems (i.e. destroyed from the flood, not 88
available or accessible)
-Drainage Problem 88
-Lagoon Full 79
IAnimal Health, Illness & Death
-Animal Illness (primarily foot rot) 97
-Animal Performance 97
-Loss of Animal 67
lAnimal Feed & Bedding Supplies
-Crop Damage (i.e. forages) 94
-Animal Feed loss 85
-Grain loss 79
Labour Issues 70
Damages to Storage & Office Space 94

3.3 Health challenges

Previous studies provide detailed accounts of the impact of floods on human
health from waterborne diseases to mortality [10, 13, 15, 17, 19, 21]. Table 3
displays the types of health challenges experienced by the participants and their
family members. While flood-related diseases were reported by 3% of
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participants and 12% of family members, flood-related mental health problems
were reported by 63% of participants and 58% of family members. The most
common mental problem by both the participants and family members are: stress
(85%), anxiety (85%), anger (67% and 64%), and helplessness (73% and 58%).
Only a minority (6%) of participant believed that they alone experienced
depression. Social and behavioral problems, including isolation and helplessness,
were experienced by 40% of participants and 24% of family members.

Though the majority of participants and their family members experienced
mental health concerns, only 9% of participants accessed health services. Family
physicians, counselors, and psychologists were most commonly sought in
addressing theses concerns. Counseling services and medical treatments were
utilized most frequently. No differences in health service utilization pattern were
observed based on age, education or farm size. However, the findings somewhat
supports earlier data on rural Canadians underutilization of health services as a
group [25, 27, 29, 30]. This may have some adverse long term health
consequences on the flood-affected individuals.

Table 3: Percentage and types of health challenges experienced by the
participants and their family members during the 2005 flood.

Flood-Related Health Challenges Participants Family Members
Experienced % Affected % Affected
Medical Problems

Disease 3 12
Physical Problems

-Tired 73 42
-Sore back 64 36
Mental/Emotional

-Stress 85 85
-Anxiety 85 85
-Anger 67 64
-Depression 6 -
-Helplessness 73 58
Social/Behavioral

-Isolation 18 15
-Sleeplessness 61 33

3.4 Behavioral response

The cultural characteristics of rural and remote communities influence the
experience of natural disaster management. Similar to previous studies
concerning the health of rural Canadians, this study explored what resources the
participants found to be most and least helpful in dealing with their health issues
related to the 2005 flood events. Most participants (91%) reported that the family
or a family member was a helpful source of support in dealing with flood-related
health challenges, followed by friends (64%), neighbors (42%), church (39%)
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and employees (36%). In other words, the participants found that their
communities were more helpful in assisting participants to deal with their flood-
related health problems than public and service delivery groups.

Resources that were noted as least helpful included Natural Resource Control
Board (36%), a regulatory body that is responsible for the management of
Intensive Livestock Operations in the province. Similarly, 33% did not find
LNID very useful during the recent flooding, followed by the County of
Lethbridge (30%) and media (21%).

Table 4: Resources most and least helpful to the participants while dealing
with 2005 flood-related health issues.

Type of Resources Most Least Helpful
Helpful
Community Categories (%) (%)
Family 91 3
Friends 64 0
Neighbors 42 27
Staff/Employees 36 15
Church 39 0
Other Resources — i.e. Sports, Casino, etc. 21 6
Public & Service Delivery Group
Public' 3 27
Industry” 42 6
Insurance &telephone Companies 21 0
Natural Resource Control Board (NRCB) 12 36
Lethbridge Northern Irrigation District 18 33
(LNID)
County of Lethbridge (CL) 24 30
All levels of Government 3 21
Researcher 6 0
Information Technology
Media (i.e. television, newspaper, internet & 6 21
radio)
'Public = people who do not live on farms; “Industry = Livestock and Cattle
Producers.

4 Conclusion

This research is the first to investigate the types of health challenges faced by
feedlot farm families during the 2005 flood in southern Alberta. The results of
this research are highly relevant for future research that addresses the public
health impacts following flooding in livestock intensive areas. For instance,
although the participants lived in an intensive livestock community, they
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reported relatively low levels of immediate, short- or long-term infectious
disease effects or occurrence of clinically relevant pathology. Instead, the
majority of participants experienced some form of mental/emotional health
problems. Furthermore, the results demonstrate that the participants and their
family members found their community to be most helpful, and the service
delivery sector and the mass media the least helpful resources. This may be due
to the duration and severity of flood-related health problems, access to service
facilities, or the stigma associated with mental health challenges. Further
research is needed to identify factors associated with under-utilization of service
delivery. One limitation associated with the present study is that the findings are
based on only one livestock sector and only one irrigation district in southern
Alberta. It would be interesting to know if the findings would be similar in other
livestock sectors, irrigation districts and regions within the province of Alberta.
Additional studies are planned to investigate these issues.
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