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Manitoba's Prairie ecozone today is an ecosys-
tem reconstructed by human activity. Fertile soils
that once sustained vast, mixed grassland and tall -
grass prairie now support a three-billion-dollar ag-
riculture industry, one ofManitoba's most vital eco -
nomic sectors .

Although agriculture and related industries
have changed the landscape, they still depend o n
the quality of the ecozone's natural resources . The
most important natural resource on the Prairies i s
productive soil . Clean water is needed for irriga-
tion, industrial processing, livestock watering, wild -
life habitat and human consumption . Air quality
affects everything from soil acidity to human health .

As well as providing wildlife habitat, most wa-
terways serve land drainage, water supply or rec-
reational functions . Many wetlands have been los t
to agricultural development and few natural area s

remain. With the disappearance ofnatural habi-
tat, almost 40 species native to the ecozone are

known to be at risk .

A substantial proportion ofManitoba's popu-
lation is located on the Prairies . The workforce is
largely dependent on resource-based or primary in-
dustries, but secondary industries such as manu-
facturing and processing are also strong. Capital

assets, community health and individual well-be-
ing are affected by issues such as global trade, ru-

ral depopulation and the diversification of crops

and livestock .
.

Although there are some differences among th e

ecozone's communities, prairie people share many

characteristics, hopes and concerns . In many ways,

they are a group with features as unique as th e

landscape itself.

This chapter examines sustainable development
according to issues identified by prairie residents
and key stakeholders . Indicators that assess th e
state o fnatural, economic, community and huma n
resources are presented . Trends are identified to
provide a baseline for future comparison .



A HISTORY OF CHANGE

Patches of green and gold fields, quilted together b y
straight roads, drainage ditches and meandering rivers, com-
prise the familiar aerial view of the Manitoba Prairies . The
region is an important part of the "bread basket" of Canada
and the world . Behind the tranquil and romantic image lies
a history of major change affecting both land and people .
This is the area of the province where settlement has had the
most impact, transforming a predominantly mixed and tall -
grass native prairie into an agricultural landscape in just over
a century.

The focus of this chapter is Manitoba's Prairie ecozone .
Ecozones are large areas of land with similar geographic fea-
tures such as soil, land forms, watercourses, vegetation and
climate . The Prairie ecozone is unique in that the original
prairie ecosystem has virtually vanished . The prairie ecosys-
tem today is one dramatically created by, influenced by, and
dependent on agricultural development .

Canada's Prairie ecozone comprises the northern exten-
sion of open grassland in the Great Plains of North America?
It arcs from the western edge of Alberta to the eastern edge
of Manitoba and extends south to the United States border .

Manitoba's Prairie Ecozone Boundarie s
Within Manitoba, the Prairie ecozone covers 74,00 0

square kilometres or 12% of the province, making it one of
the smaller of the province's six ecozones. Located in th e
southwestern corner of the province, it extends from th e
Saskatchewan border to the Red River Valley. Its northern
and eastern boundaries adjoin the coniferous and decidu-
ous forests of the Boreal Plains ecozone.

The Prairie ecozone is predominated by plains and som e
foothills covered by tall and mixed grassland and aspen park-
land . The organically rich, fertile soil overlays moraine an d
lake bottom materials provided by glacial Lake Agassiz . Cold
winters, warm to hot summers, and moderate to minimal
precipitation characterize the prairie climate .

The Prairie ecozone in Manitoba encompasses most o f
the province's rich farmlands and a varied industrial an d
manufacturing base of economic activity. Although Winni-
peg lies within the ecozone's boundaries, the city is classi-
fied as an "urban ecozone" because of its distinct economi c
and environmental features . This chapter deals with the rural
section of the Prairie ecozone, but linkages to Winnipeg ar e
made where appropriate . (see box story on Winnipeg, p. 15) .

As of the 1991 census, 944,552 people live in Manito-
ba's Prairie ecozone, including the 616,790 people who liv e
in Winnipeg. If the city's population is excluded, approxi-
mately 27% of Manitoba's total population of 1 .1 millio n
people live within the ecozone . The 1991 census is the lates t
for which information is available at the time this report
was printed .

The Concept of Sustainable Developmen t
and Indicators
The concept of sustainable development was born ou t

of the need to harmonize economic, environmental and so-
cial considerations in decisions made by business, commu-
nity groups, government and individuals . Resources can be
managed in a sustainable way by monitoring progress to -
ward objectives by using indicators that communities un-
derstand and accept .

Indicators are familiar to us, but we rarely call them indi-
cators. Instead, we call them signs, symptoms, signals, tips ,
clues, grades, trends, rankings, pointers, wamings or measure -
ments . Indicators are central to decision making . 6 2

For example, the area of Prairie ecozone lands affected
by serious soil erosion is an indicator that demonstrates natu -
ral susceptibility to erosion, attitudes toward conservation ,
and the success of soil conservation programs .
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Process of Indicator Selection
The Prairie ecozone was selected for a pilot project to

develop a reporting format and indicators of sustainable de -

velopment in this State of Environment Report for Manitoba
1997 . In this focus chapter, trends in community develop-
ment, human well-being, the natural environment and th e

economy demonstrate options for sustainable developmen t

reporting in the future.
To select and assess appropriate indicators of sustainabl e

development, Manitoba Environment, the Sustainable De-
velopment Coordination Unit (SDCU), and the Internationa l

Institute for Sustainable Development (IISD) in Winnipe g

formed a partnership . In the first step, a core team designed

a process for working with Prairie ecozone residents and

stakeholders .
Through focus groups, this team identified and ranke d

the most critical issues for sustainable development in the

Prairie ecozone. The result was a comprehensive indicator

set that is specific to Manitoba's Prairie ecozone. Many of

the indicators are aggregated into indices to reflect general

conditions of broad issues within the Prairie ecozone. Many

of the indices and indicators can be compared to other re-
gions in Canada or throughout the world . Figure 2 .1 pro-

vides a brief outline of the process.

Figure 2 . 1

PROCESS OF INDICATOR SELECTION

Start of project - Selectio n
of Prairie ecozone for pilot

	1
Design of preliminary
indicator framework

Selection of sustainabl e
development issue s

Identification of sustainabl e
development indicator s

Technical Advisory
Committee input

Focus Group

	

Data analysis and
input

	

report preparation

Figure 2 . 2

FRAMEWORK FOR SUSTAINABLE DEVELOPMENT ISSUES

AND INDICATOR S

Organizing Indicators : The Framework

To ensure all aspects of sustainable development wer e

addressed, a four-part framework was used in the indicato r

selection process . (see Fig. 2.2) . The same framework wa s

used in organizing the focus chapter. The framework identi-

fies four main categories of issues and indicators relevant t o

sustainable development. These are :
• natural resource s
• human made capital
• community asset s
• individual well-bein g

The first category refers to the current stocks and condi -

tion of natural resources — such as balancing the use of wa -

ter for domestic consumption and waste assimilation with

the needs of aquatic ecosystems .
The second category, human made capital, refers to the

economy. It includes agriculture, industries, infrastructure,

trade and financial wealth.
Community assets, the third category includes vital com-

munity services and institutions .
The fourth category, individual well-being refers to th e

condition of human life that is the ultimate outcome of the

development process . It includes the physical health of resi -

dents as well as their wealth of knowledge, psychological an d

spiritual balance .
The framework also reflects equitable allocation of as -

sets within and between generations as an overriding con-
cern of sustainable development . A situation in which assets

are generated and consumed excessively at the expense of

others is not sustainable .

equity

Focus Group
input

Technical Advisory
Committee input

Data collection
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The indicator set was revised in several drafts until a fi-
nal set was adopted. The list of indicators reported in thi s
chapter is by no means exhaustive . Data are lacking on many
issues that concern prairie residents . Wherever feasible, an
attempt was made to identify measures that still describe th e
issue, albeit indirectly. Linkages between human well-being ,
environmental and economic factors are discussed in bo x
stories . Symbols are used to represent the trend toward, o r
away from, sustainable development . (see Fig. 2.3) .

Figure 2. 3

SYMBOLS TO EVALUATE INDICATOR TRENDS .

• Improvemen t

3 Decline

• Steady

?? Trend unclear

0 Insufficient data

Challenges of Moving Toward Sustainable Develop-
ment Reporting

There were many challenges faced in the preparation o f
this focus chapter. Readers need to keep the following point s
in mind to make best use of the information .

• The number of indicators had to be limited. Therefore ,
issues thought to be less important to the ecozone were
left out .

• In many cases, data are not collected on an ecozone level .
As well, because of the way some information is organ-
ized, it cannot be separated from data for the entire prov-
ince, i .e. GDP. In some cases, data were not available a t
all .

• In many instances, it was impossible to generalize re-
gional trends based on data from a limited number of
discrete monitoring stations .

• Regional stakeholders identified many factors of sustain -
able development that are not measurable directly suc h
as equity, and many quality-of-life issues . Wherever pos-
sible, approximate measures were used to represent these
issues .
The indicator summary that follows lists indicators use d

in this chapter, and the trend toward or away from sustain-
able development .
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ECONOMIC

	

Production

TRENDS

	

Farming

ASSETS

Consumption

COMMUNITY

	

j Demographics

Gross Domestic Product by industr y

Farm ownership

Farm bankruptcie s

Debt to capital ratio
p

Expenses as a % of revenue

Employment

	

! Employment rates by industr y

Average weekly earnings

Energy consumptio n

Household expenditure s

I 1'ULH11V1V 1tCC,1V LJ

	

I

	

s

	

`

	

5 4

• historical population trends

• past and projected population

• net migration

• number of households

INDICATOR SUMMARY
PRAIRIE ECOZONE CHAPTER

Category

	

Sub-Category

	

Indicator

SOIL QUALITY

• organic matte r

• risk of salinization

SOIL QUANTITY

• risk of wind and water erosion

SOIL CONSERVATION PRACTICE S

• shelterbelt planting s

• land in summerfallow

• Manitoba-North Dakota Zero-Tillage Association
I

Services

	

Access to water and sewage treatment

Transportation Services ; Investment in road transportation

Information Services

	

! Newspapers and Libraries

Single line telephone service and Internet servers

TRENDS IN TH E

NATURAL

ENVIRONMENT

Soil Quality, Quantit y

and Conservation

Surface Water

Diversity of the

? Stratospheric ozone

SPECIES AND HABITAT DIVERSIT Y

Natural Environment

	

• wetlands affected by agricultural activitie s

• tall-grass prairie preserve siz e

• endangered and threatened species in Manitoba

• May pond counts in southern Manitoba

• ducks in southern Manitob a

• Canada geese in southern Manitob a

INTEGRATED CONSERVATION PROGRAMS

workshop attendance

• PFRA permanent cover program activity level s

WATER QUALITY

• water quality index

Fertilizer application rate s

Water quantity

Air quality ~~
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Category j

	

Sub-Category Indicator

	

Trend

	

Page
Environmental
Protection

~~

Government expenditures on

	

6 1
environmental services

WASTE MANAGEMENT

	

®

	

62
• waste reduction achievements
• eligible materials and recovery rate
• household hazardous waste collected
• municipal recycling
• pesticide containers collected
• tires recycled

	

'•
j– Health Care

_

ACCESS TO HEALTH CARE SERVICE S
• beds per 1,000 population

	

6 5
• rural GPs per 1,000 population

	

®

	

6 5
Education p! EDUCATION AND TRAINING

	

6 7
• basic education levels
• government investment in training programs
• enrolment rate s

Community Participation COMMUNITY INSTITUTIONS ~~~

	

+m ~ ®

	

68
AND PARTICIPATIO N

(

	

• UMM meetings related to sustainability
• number of community round table initiative s
Extension and community development

	

69
program trend s

Culture, Heritage
and Recreation

j W CULTURE, HERITAGE AND RECREATION TRENDS

	

70
• number of historic site s
• historic site preservation expenditure s
• attendance at provincial park interpretive programs

HUMAN LIFE O N
THE PRAIRIES

(

!

	

Individual Health

!

n

INDIVIDUAL HEALTH TRENDS

	

??

	

7 3
• disability-free life expectancy (years)
• % of Manitobans with high blood pressure
• % of Manitobans overweigh t
• % of Manitobans with high blood cholestero l
• Manitoba teen pregnancy rate per 1,00 0
• low birth weight rat e
• cancer incidence per 100,000
• % of Manitobans smoking
• % of deaths attributable to smokin g
• % of Manitobans who drink on a regular basi s
• % of Manitobans drinking and driving
• % of Manitobans reporting 2 or more sex partner s
• rate of sexually-transmitted disease per 100,00 0

Social Equity EQUITY AND POVERTY

	

74v
• residents living below low income cutof f
• number of people on social assistance
• First Nation average wages and unemployment
• female average wages and unemployment

Personal Safety PERSONAL SAFETY

	

??

	

7 6
• agricultural accidents and agricultural-related death s
• reported child abuse cases
• criminal offence s

Quality of Life QUALITY OF LIFE BENCHMARKS

	

??

	

7 7
• % of Manitobans rating their health as "excellent "
• % of Manitobans rating their well-being as "high "
• % of Manitobans "very satisfied" with their jobs
• Manitoba suicide rate per 100,000

E

TREND SYMBOLS

A Improvement ® Decline laacim Steady ? Trend unclear 0 Insufficient data
2 1



TRENDS IN THE NATURAL
ENVIRONMENT

Most natural resources ,
such as flora, fauna, wate r
and even soil, are renew-
able; that is, they are ca-
pable of recreating them -
selves over a period of
time. In the early days of
development in Canada,

	

a 1	 R e
people believed our resource s
were limitless . Now we know they need to be carefully man-
aged to ensure continued benefits for future generations .

The following discussion addresses the issues of soil qual -
ity, quantity and conservation; surface water quality and
quantity, air quality; and diversity of the natural environ-
ment .

SOIL QUALITY

Soil health is characterized by specific soil properties ,
functions or conditions . In addition to environmental fac-
tors, the management practices of farmers contribute to fu-
ture trends in soil quality. Generally, rates of change can b e
detected only over several decades .

The influence of land management practices on soi l
quality and health has been evaluated from 1991 Census of
Agriculture data . A study, entitled The status of land manage-
ment practices on agricultural land in Canada was used as a
baseline for determining change in land management prac-
tices . 1 6

Two of the most important indicators of soil health ar e
soil organic matter and salinity. Soil pH also affects plant
nutrition directly. However, a serious pH problem in prairie
soils is unlikely to occur given their good buffering capaci-
ties, a low rate of fertilizer use and the relatively insignificant
amount of acidic precipitation in Manitoba .

Another important aspect of soil health is the quantit y
of soil . Soil erosion by wind and water is the most critica l
factor affecting agricultural sustainability in the Prairi e
ecozone .
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Natural Environment

Organic matter is an important component of soil tha t
supplies plants with nutrients, holds soil particles together,
improves tilth and reduces erosion . Organic matter also im-
proves soil drainage and water-holding capacity while con -
trolling the effectiveness of some pesticides . Biological proc-
esses of plant growth and human activities, such as tillage ,
have affected the present state of soil organic matter .

Soil salinity can increase if evaporated water leaves it s
salt content on the surface layer of soil . This may happen a s
an undesirable side effect of excessive irrigation or becaus e
of a natural discharge of groundwater. Soil salinity reduces
the ability of plants to withdraw nutrients from the soil .

Figure 2 .4

AREAL EXTENT OF SOIL CLASSES WITH DIFFEREN T
ORGANIC MATTER CONTENT
In the Prairie Ecozone
Class

	

Percent organic Areal exten t
matter Hectares Percent

1 <3.4 150 336 2 . 2
2 3 .4-5 .0 1 040 121 14 . 9
3 5 .2-6 .7 2 746 730 39 . 3
4 6.8-8 .4 1 562 450 22 . 4
5 8.5-11 .8 1 112 130 15 . 9
Organic >30
soils
Unclassifie d
Water 5 . 3378 513
Total 6 990 280 100.00

Source: Canada Soil Inventory 1989

TREND :

The trend for soil quality is steady. Organic matter con-
tent in agricultural soils has declined by some 15-30% sinc e
cultivation began just over a century ago . 31 The rate of de-
cline occurred rapidly during the early years of cultivation ,
but, over time, the decline slowed . Land management prac-
tices such as conservation tillage (leaving some crop residu e
on the soil surface) and the reduction of summerfallow (leav-
ing tilled land unseeded) are helping to stabilize organi c
matter content . 9

Between 1981 and 1991, there was no change in the ris k
of soil salinization on 80% of farmland in the ecozone .
Salinization risk was down on 19% of farmland, but a smal l
increase (on 1% of the land) was noted .

About 275,000 hectares in Manitoba are highly saline .
Wheat yields are reduced on an additional 306,000 hectare s
because of too much salt .

Implications For Sustainable Development
Given today's dominant land use practices, soil quality

changes are detectable only over several years or decades . I t
is anticipated that an increase in livestock operations in th e
Prairie ecozone will add large amounts of manure and or-
ganic matter to the soil. Land management practices wil l
need to be adjusted to benefit from increased organic matter
while preventing water quality problems linked to excess nu-
trients .

Most of the farmland in agro-Manitoba has low surface
salinity. Areas of moderate surface salinity are often foun d
in drains and depressions or near wetlands . Areas of high
surface salinity are fairly small and localized . Such patche s
usually occur as a result of groundwater discharge due to shal -
low water tables . An increase in irrigation may contribute t o
a higher risk of salinity in areas with sensitive soils .

Soil health also includes a biological component . We
are only beginning to understand the positive benefits of
microorganisms and earthworms on the productive capacit y
of soil and thus have not introduced an indicator for this .

TREND SYMBOLS

A Improvement

	

V Decline

	

- Steady ?? Trend unclear

	

0 Insufficient data
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SOIL QUANTITY

Erosion is a natural process in the landscape which i s

often accelerated by agricultural management practices . 1 6

Cultivation can result in the loss of topsoil, the decline o f

organic matter and the subsequent breakdown of soil struc-

ture . 82
The economic and social consequences of large scale soil

loss can be very costly, although in many cases, the immedi-
ate costs are off the farm and related to drainage . Once soil i s

lost, several decades to centuries may pass before condition s

improve . Perhaps the people most aware of this are prairie

people who lived through the "dust bowl" era of the 1930s .

While those days have passed, the struggle to keep our soils

in good condition is a never-ending task .
Although it is possible to measure the amount of ero-

sion on a field or small plot of land, it is difficult to measur e

erosion over large areas such as Manitoba's Prairie ecozone .

For this reason, features of the soil, landscape and cli-
mate are used to predict which soils are susceptible to natu-
ral erosion and which are susceptible to erosion caused b y

land management practices . Various soil erosion risk catego-
ries have been developed as a result . Factors determinin g

risk include :
• geological features such as slope or exposure

• physical characteristics of the soil, such as texture an d

organic matter

• climatic factors such as wind speed .
To assess the risks of soil erosion on an equal footing ,

the calculation assumes that all soils in the assessment are a

are bare of vegetation and are managed using conventiona l

rather than conservation practices.

Figure 2 . 5

RISK OF EROSION ON CULTIVATED LAND

in Manitoba
Cultivated Land (%)

Risk Class

	

Wind Erosion Water Erosion

Negligible

	

8

	

3 5

Low

	

37

	

4 1

Moderate

	

19

	

6

High

	

30

	

4

Severe

	

5

	

1 4

Reduction in actual erosion

	

6 .4

	

1 5

risk (% change in ris k
between 1981 and 1991 )

Source: Manitoba Agriculture

TREND: A

The trend for soil quantity is improving. The effective-

ness of conservation practices in reducing soil erosion wa s

assessed by comparing changes in erosion risk between 198 1

and 1991 . 82 Actual wind erosion risk decreased about 6 .4 %

because of cropping systems (2.5%) and tillage practice s

(3 .9%) . A combination of cropping practices (about 6%) an d

tillage practices (about 9%) resulted in an overall reductio n

of 15% in actual water erosion risk over the same period .

The risk of wind and water erosion on cultivated land

under management practices widespread in 1991 has bee n

estimated for Manitoba . 82 This evaluation indicates that about

45% of cultivated land is at negligible-to-low risk of wind

erosion, and about 35% is at high-to-severe risk .

About 76% of agricultural land is at negligible-to-lo w

risk of water erosion and about 18% is at high-to-severe risk .

Water erosion risk is higher in areas with slope gradients ,

such as the Manitoba Escarpment in the Riding Mountain

area . Areas with light, sandy soils are also problematic . (se e

Fig. 2 .5).

Implications For Sustainable Development

Improvements in soil quality are the result of soil an d

water conservation efforts of the past several decades .

Shelterbelts, grassed waterways, zero and minimum tillage ,

and permanent cover programs help ensure that we do no t

degrade our natural resources of soil and water .

Aerial view of a grassed waterway .
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EUROPEAN UNION INTRIGUED BY WHITEMUD

WATERSHED CONSERVATION DISTRICT

Manitoba's first conservation district, the Whitemu d

Watershed based in Neepawa, is being evaluated as part of a

European Union (EU) project on sustainable development .
Research was conducted by Winnipeg's International Insti-
tute for Sustainable Development (IISD) for the EU study team
in Austria . 70

The Whitemud Watershed Conservation Distric t
(WWCD) covers 6,216 square kilometres in south-centra l
Manitoba . Except for its northwestern section that is part o f
the Boreal Plains ecozone, the district lies within the Prairi e
ecozone. Its boundaries are defined by the natural drainage
areas of the Whitemud River and its main tributary, the Bi g
Grass River.

Since its creation in 1972, the WWCD has established a
formal institution and a network of local residents to deal
with flooding and soil loss in the Whitemud River water -

shed . The conservation district works to correct problems
through education and conservation programs .

The activities of the WWCD are concentrated in five mai n
areas : water management, soil conservation, habitat, wild -
life and public education programs . Although the emphasis
in the last few years has shifted somewhat, water manage -

Figure 2. 6

WHITEMUD WATERSHED AREA

Source : Whitemud Whatershed Conservation District .

ment is still the highest priority issue in the watershed .
Specific field activities include :

• maintenance of drainage channels
• construction of small dams to create wildlife habitat and

livestock watering site s
• maintenance and planting of shelterbelt s
• a grassed waterways program to reduce soil erosion
• assistance to farmers in planting forage crops to contro l

erosion on marginal land s

• stabilization of gullies to reduce soil erosion

• preservation of natural lands to maintain wildlife habi-

tat
• a conservation corridor program to restore natural habi-

tat on unused road allowances

• fish habitat protection and stocking progra m

• public education program promoting soil and water con-

servation practices
• heritage conservation through the protection of natural

and cultural landscapes.

Evaluating Sustainable Development Contribution s
There is much improvement in the Whitemud area, es-

pecially when compared to the massive soil and water prob-
lems that occurred during the early decades of this century.
The WWCD has been particularly effective in building local
support through the participation of landowners. Resident s
determine areas of concern, allocate resources and solve prob-

lems cooperatively.
The conservation district also addresses the social dimen -

sions of sustainable development through public education ,
field tours, heritage conservation and by increasing the em-
ployment prospects of young people in the region. How-
ever, the most important social impact may be the existenc e

of the conservation district itself, as a fo -
rum for public involvement.

The WWCD won the 1992 Sustainable
Development Award of Excellence in the
public sector category.
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SOIL CONSERVATION PRACTICES

When applied in a coordinated manner, i .e. within a wa-
tershed, conservation has been proven to result in improve d
agricultural production and substantial cost savings for gov-
ernments in the maintenance of local infrastructure .

Unfortunately, solid data are not available regarding mos t
soil conservation indicators . However, there are individua l
data sets that may assist in establishing a trend during th e
five-year period covered by this chapter.

It should be noted that these indicators are imperfect .
Ideally, longer-term cumulative trends would be used . As
well, most indicators are derived from publicly-funded pro -
gram data and this does not fully represent actual trends o n
the landscape .

Figure 2 . 7

SHELTERBELT PLANTINGS
In the Prairie Ecozone per year
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Figure 2 .8

SUMMERFALLOW IN MANITOB A
Percent of improved land
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Summerfallow is an agriculture practice which results in a parcel of land
resting idle and without cover during the fanning season . In Manitoba's
Prairie ecozone, this practice is likely to cause substantial soil erosion b y
wind. The amount of land in summerfallow has remained relatively sta-
ble at approximately 6% ofcultivated land, or 303,500 ha . in 1995 .

Figure 2. 9
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Shelterbelts are rows oftrees, shrubs, or other appropriate vegetation which
are planted in rows, perpendicular to prevailing winds, specifically to mini-
mize soil erosion in agricultural areas . They also prevent white out condi-
tions on adjacent highways .
Shelterbelt plantings are down, but the overall amount of land protected
has increased since shelterbelts planted in the past continue to provid e
protection against soil erosion .

Grassed waterways minimize soil erosion by facilitating water drainag e
and protecting the land from the erosive power of flowing water.

Other conservation measures include small dams, which are built to store
and slow the flow ofwater, minimizing downstream erosion and forage
crops, such as natural grasses, which are used by livestock and/or wildlife
and minimize soil erosion .

300

Source: MB-ND Zero-Tillage Association

Zero-tillage involves planting crops into the stubble of the previous crop
with little or no previous cultivation .
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Figure 2 .1 0

PFRA PERMANENT COVER PROGRAM
Levels of activity

Land Registered for year shown

Total Land under program
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Source: Prairie Farm Rehabilitation Administration

The Permanent Cover Program was an initiative of PFRA which aimed to
reduce soil erosion by keeping highly erosive land under the protection o f
forage crops, zero-tillage or haylands .

TREND : :

The trend for soil conservation practices is steady.
Shelterbelt plantings are down after reaching a peak in 1992 .
Interest in using zero tillage as a farming practice is steady .
Also after reaching a peak in 1992, the annual amounts o f
land registered for the Prairie Farm Rehabilitation Adminis-
tration's (PFRA) Permanent Cover Program experienced a
downward trend . The program is now fully subscribed with
hundreds of hectares registered in 21-year agreements .

In 1991, the last year for which Statistics Canada dat a
are available, conservation tillage practices were used on
28 .7% of farmland while zero till was practised on 5% o f
farmland. In the same year, 66 .3% of agricultural land wa s
farmed using conventional tillage practices .

This is a specific instance in which a longer-term view i s
critical . Conservation tillage, promoted through innovative

organizations such as the Manitoba-North Dakota, Zero-Till-
age Association, has increased substantially during the pas t
decade. Yearly trends, however, are influenced by seasona l
weather variations .

Implications For Sustainable Development
Sustainability in agriculture depends on the health of

the soil in which crops are grown . Since the 1930s, prairie
landowners have been interested in soil conservation . In
recent years, several publicly-funded programs have built
successfully on this interest; funding levels for these programs
fluctuate over time . Although conservation programs may
be required still to encourage wider use of conservation tech-
niques, much research has focused on demonstrating the
economic benefits of conservation to landowners and th e
broader community.
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THE DEERWOOD SOIL AND WATER
MANAGEMENT ASSOCIATION

The Deerwood Soil and Water Management Association
(DSWMA) is an organization of some 150 landowners who
farm along the Manitoba Escarpment in south-central Mani -
toba .

The Deerwood group has addressed concerns by inte-
grating conservation activities into the farm management
plans of individual members . Its future will be tied to broader,
long-term watershed management initiatives comprising the
South Tobacco Creek project.

Agricultural Impacts Investigated
Launched in 1991, the South Tobacco Creek project is a

10-year investigation of the impacts of agriculture on land
and water ecosystems in the Red River basin . The project is a
joint effort of the federal and provincial governments and
the DSWMA . South Tobacco Creek is located near Miami i n
south-central Manitoba .

Project participants are documenting the condition of
the soil and the movement of water, soil, fertilizers and pes-
ticides . Researchers are studying samples taken from two
farm fields at the headwaters of Tobacco Creek, from the
Tobacco Creek system, the Red River, and finally from Lake
Winnipeg itself . Impacts of land use practices on wildlife
and plants are also being assessed .

The research has found agricultural chemicals in th e
water which may have originated from farms in the Unite d
States. Manufactured and natural sources of nutrients have
also been identified .

Researchers hope to gain a greater understanding of th e
sources of pollutants and the ways in which chemicals move
through the ecosystem . The result of the research will b e
suggestions on alternative land use practices 30, 3 9

Other DSWMA achievements include :
• installation of a network of small dams to control down -

stream erosion and flooding. Twenty-six headwater re-
tention structures now control water flows across 30%
of the 18,000-acre watershed, resulting in a 25% reduc-
tion in overall peak flows . Localized, individual dams
have reduced high-intensity runoff by as much as 90% .
And, two rural municipalities have reported cost saving s
in the maintenance of roads, bridges and ditches in the
amount of $25,000 per year .

• comprehensive field management demonstrations . Area
farmers have been given assistance to employ conserva-
tion measures such as minimum and zero tillage, rota-
tional grazing, shelterbelts, gully stabilization, grasse d
waterways, rotating forages on sensitive lands, and en-
hancing wildlife habitat .

• leading-edge water quality monitoring and experimen-
tation. Several major partnership projects exist with ex-
ternal groups such as the University of Manitoba, Envi-
ronment Canada and NASA .

Educational tours are provided at South Tobacco Creek .
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WATER QUALITY

Human activity that affects the land will ultimately af-
fect water bodies . Water provides habitat for aquatic organ-
isms from algae and bacteria to fish and wildlife . Agricul-
tural uses, such as irrigation and livestock watering, are als o
prominent . Other uses include recreation and human con-
sumption .

Most communities in the Prairie ecozone are connected
to municipal water systems while most homesteads rely on
their own water supply, mainly private wells . A considerable
number of Manitobans, unless they use sophisticated wate r
purifiers, are affected directly by water quality change . Wa-
ter used for watering livestock is usually not purified; there -
fore, the animals are affected directly as well . (see relate d
story on toxic algae, p. 31) .

Just as with soil quality, water quality is a complex issu e
that cannot be described by a single indicator . In Manitoba ,
water quality is assessed by measuring up to 70 variables ,
including various types of bacteria, chemical elements an d
organic compounds . All variables need to be examined indi-
vidually to assess samples according to water quality guide -
lines .

To provide information on water quality and water uses ,
a water quality index (WQI) was adopted to assess Manito-
ba's surface water. It incorporates information on water qual-
ity based on comparisons to guidelines or objectives . Twenty -
five variables were selected for use in the index . The vari-
ables were chosen because they provide direct informatio n
on important concerns or because they represent related vari-
ables . (see Fig . 3.17 on p . 95 for an overview of the index) .

The index presumes water quality is excellent when al l
water quality objectives are met all the time . Both nationa l
water quality guidelines and Manitoba-specific objectives were
used to calculate the index.so, s e

Water quality degrades progressively according to the :
• number of variables for which objectives are not met

(Factor 1 )
• percentage of time they are not met (Factor 2)
• magnitude of the exceedances (Factor 3) .

Progressively larger index values result when :
• guidelines are exceeded for more than one variabl e
• exceedances occur over long periods of tim e
• the magnitude of the exceedances increase .

Figure 2 .1 1

RANK AND WQI RANGE

Water Quality Rank

	

Index
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Good	 4 - 1 7
Fair	 18 - 4 3
Marginal	 44 - 5 9
Poor	 60 - 100

Source: Manitoba Environment

Figure 2 .12

WQI SUMMARY FOR THE PRAIRIE ECOZON E
1991 - 199 5

Source: Manitoba Environment
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Figure 2 .1 3

WATER QUALITY INDEX RANKS
For water bodies located in the Prairie Ecozone for the years 1991 to 1995 *
Prairie Ecozone 1991 1992 1993 1994 1995
Assiniboine River downstream of Portage la Prairie 33 36 34 32 3 6
Assiniboine River upstream of Brandon 33 32 34 32 3 2
Assiniboine River upstream of Portage la Prairie 41 36 35 31 3 3
Assiniboine River at Headingley 28 28 35 37 4 1

Boyne River near Carman 29 33 26 31 3 0

La Salle River near St. Norbert 32 37 36 34 3 5
Little Saskatchewan River near Rivers 28 23 22 26 2 7
Rat River near Otterburne 27 28 34 33 2 8
Red River downstream of Winnipeg 41 41 39 34 3 6
Red River upstream of Winnipeg 34 31 35 30 30
Roseau River near Dominion City 33 27 32 35 2 4

Seine River upstream of Winnipeg 31 30 36 39 3 7
Souris River near Treesbank 29 34 30 34 36

Turtle River near Ste . Rose du Lac 31 32 25 28 2 8

Valley River north of Dauphin 16 16 24 27 2 5

Whitemud River at Westbourne 23 17 25 30 27

Source: Manitoba Environmen t

* Graphs for each water body in Figure 2 .13 are located in the Appendix, beginning on p. 153.

TREND :

Overall water quality is fair and has shown little change
across the Prairie ecozone from 1991 to 1995 . Water quality
reflects agricultural activities, natural sediment load carrie d
by prairie rivers and streams, and seasonal variation of prai-

rie rivers .
On occasion, the herbicide dicamba exceeds the guide-

lines for irrigation at every sampling location in the Prairi e

ecozone. Exceedances are most frequent at the Red Rive r
north of Winnipeg and in the La Salle River .

Guidelines or objectives for the Red River downstrea m
of Winnipeg were exceeded on occasion, for almost all sub-
stances analysed over the five-year period. As a result, the
WQI for the Red River downstream of Winnipeg is consist-
ently at the high end of the "fair" rating and is of slightly
poorer quality than the Red River upstream of Winnipeg.

The WQI for the Assiniboine River at Headingley in -
creases steadily each year within the "fair" rating, indicatin g
a possible trend . However, levels of aluminum, iron and man-
ganese — which have exceeded water quality guidelines and
objectives consistently — are available for only the last three
years . The WQI at this location may, in fact, be relatively
constant over this period .

Periodically, fecal coliform levels higher than the water
quality objective appear at each monitoring location in the
ecozone . They occur more frequently in the Red River down -
stream of Winnipeg where 67% of all measurements exceed
the guidelines . Fecal coliform densities reflect the impact o f
population centres and agricultural activities near water -

courses .
Several herbicides evaluated were found to exceed th e

water quality guidelines in the ecozone . They include the
herbicides dicamba, MCPA, bromoxynil, simazine an d
trifluralin . Dicamba exceeded the guidelines at every loca-
tion sampled, while MCPA exceeded guidelines at approxi-
mately half the locations sampled . The presence of a variety
of herbicides in the watercourses reflects the high degree o f
agricultural activity in the Prairie ecozone .

Implications For Sustainable Development
Conventional agriculture on the Prairies today necessi-

tates the use of various production-enhancing chemicals ; fer -
tilizers and pesticides serve to make farming an economi-
cally viable lifestyle choice for many families in the ecozone .
Above certain concentrations, however, many of these prod-
ucts may have harmful effects on the land, water, wildlif e
and humans .

Given that most prairie farmers live on or near the land
they farm, it is reasonable to assume that they strive to us e
farm chemicals wisely. However, much research continue s
to be devoted to the assessment of chemical use over th e
long-term. There is currently no information available on
the quantity of pesticides used in the ecozone .

To maintain and protect water quality, Manitoba works
cooperatively with upstream jurisdictions through various
forums such as the Prairie Provinces Water Board and th e
International Joint Commission .
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TOXIC ALGAE IN DOMESTIC WATER

Occasionally, blue-green algae containing potent toxin s
appear in nutrient-rich dugouts and lakes in southern Mani-
toba. A recent study conducted by Manitoba Environment
on rural water quality discovered that the extent of toxic al-
gae is more widespread than previously thought .

There are two main classes of blue-green algal toxins .
Neurotoxins (nerve toxins) attack the central nervous sys-
tem and can be fatal . Hepatotoxins (liver toxins) can dam-
age the liver and may cause death in some cases .

Despite the lethal potential of these toxins, there hav e
been few cases of acute poisoning in humans . Animal deaths
have been more common since algal blooms tend to occu r
in nutrient-enriched water near fertilized land, stock yards,
pastures and municipal sewage discharge sites .

• In June 1996, a livestock producer in Baldur, Manitoba
lost 16 cattle and his dog after they watered in an im-
poundment area . Samples showed the presence of algae
known to produce nerve toxins .

• Also in 1996, Killarney Lake experienced a massive bloom
of blue-green algae . Beach areas were posted with signs
that advised against swimming .

• In September 1996, the highest reported levels of live r
toxins in Canada — 300 micrograms per litre were found
in water samples collected from Victoria Beach .

• Beaches were also posted along Dauphin Lake when two
dogs died after drinking lake water. Neurotoxins were
suspected to be responsible for the animal deaths .
Blue-green algae toxins cannot be detected by a change

in the colour or taste of water, nor do they correlate with th e
total amount of algae present . Sometimes wind and waves

concentrate algal blooms along shorelines . This can create
problems for cottage owners and municipalities who hav e
intake lines located near the shore .

Historically, the most common remedy for algal blooms
was to add copper sulphate (CuSO 4) generally known a s
bluestone, to the water supply. However, in the case of blue-
green algae, the use of bluestone can pose problems .
Bluestone kills the algae and releases the toxins directly int o
the water.

Manitoba Study Yields New Dat a
In 1995, Manitoba Environment initiated a two-yea r

study on toxic algae and rural water quality, with partial fund-
ing from Canada-Manitoba Agreement on Agricultural Sus-
tainability (CMAAS) . In 1995, 70% of municipal water sup -
plies had detectable levels of liver toxins . Existing treatmen t
systems removed only a small amount of the toxins present .

Data suggest the exposure period for algal toxins may b e
up to six months or longer. Also, the toxins appear to be
extremely stable . Boiling does not remove them .

The best way to prevent blue-green algal blooms is to
restore shoreline habitats that filter nutrients before they ca n
reach the water. Livestock access to water sources should be
controlled . This can help to prevent the serious economi c
losses producers experience when livestock are lost after drink -
ing toxic water.

The use of nose pumps for livestock watering allows livestock to obtain water, while limiting
their access to watercourses.
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FERTILIZER APPLICATION RATES

While fertilizers are important to agricultural produc-
tion, they can leach into surface and groundwater sources .

In water, they increase nutrient content to levels that ar e

stressful for both humans and animals.
The data presented are for total nitrogen and phospho -

rus fertilizer applications in Manitoba, shown in 1,000 tonne s

per year.

Figure 2 .1 4
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Source : Manitoba Agriculture

TREND: ??

Fertilizer application has increased since 1991, except

for 1995. It is still too early to determine whether the
slowdown was a temporary or more permanent phenom-

enon .

Implications For Sustainable Development
Whether fertilizer use can be sustained at current level s

depends on measuring its economic benefits against publi c
and ecological concerns about its negative impact on th e
environment .

Given the loss of nutrients from soil through the removal
of crops and crop residue, some form of fertilization is neces -
sary. Increasing the sustainability of fertilizer application
could mean decreasing the rate of fertilizer loss through leach -

ing, and a corresponding increase in the proportion of ferti-
lizer actually contributing to plant growth . Solutions with

such results would not only have clear environmental ben-
efits, but would also improve the financial bottom line o f

producers.
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MANITOBA'S HOG INDUSTRY —
STRIVING TO FARM IN HARMONY
WITH THE ENVIRONMEN T

Pork is an important food item in many Asian countrie s
and Manitoba is now stepping up production to meet world
demand. Hong Kong, Taiwan, Korea and Japan are the pri-
mary focus for future marketing efforts . Currently, more than
80% of Manitoba pork is sold to customers outside the prov -
ince, most of whom are in the United States .

In November 1996, the Manitoba government and the
hog industry formally launched the Manitoba Pork Advan-
tage . This hog production and marketing program highlights
the economic advantages of producing high quality pork fo r
the global marketplace . Its main objective is to increase ex-
port sales and investments in the industry.46

More than 1,600 hog farmers in Manitoba produce som e
three million animals per year. About 13,000 people are em-
ployed in all aspects of production, transportation, process-
ing and distribution. From 1991 to 1995, the value of ex-
ports jumped from $29 million to $82 million . Overall, the
industry contributes $1 .25 billion to the provincial economy.

With the growth in the hog industry, there is some con-
cern over manure management . One specific concern re-
lates to the impact on surface water quality when hog ma-
nure is applied to snow-covered fields. It has been uncertain
whether manure applied over snow stays on the fields or i s
flushed into ditches and streams by spring runoff .

Manure Management Practices Studie d
Manitoba Environment conducted a study in th e

Interlake region during the spring of 1996 to determine if
residues from hog manure were moving off fields with sprin g
runoff. Bacteria did not seem to be a concern since all values
were very low (2 - 3 organisms/100 ml) .

However, there were fairly high concentrations of nutri-
ents (nitrogen and phosphorus) from fields with manure
applications compared to fields with no manure applications .
There were also statistically significant increases of nutrient s
in drainage ditches immediately downstream of these fields .
The runoff volumes from study fields were relatively smal l
compared to the overall runoff volume for the watershed
area . The increased nutrient concentrations were diluted
substantially as the runoff moved farther away from study
fields .

The study indicated that fairly substantial contributions
of nutrients were also coming from other sources in the wa-
tershed.

Manure Management Studies Under Way in Brandon
To evaluate hog waste management trends, a major ne w

research project is now under way at the Brandon Researc h
Centre of Agriculture and Agri-Food Canada . Findings wil l
contribute to the development of environmentally sustain-
able manure management throughout the Prairie ecozone . '

Many Manitoba hog producers are already implement-
ing effective manure management procedures on their farms.
One example is the manure "injection" method to fertiliz e
fields. Injection ensures manure nutrients are well-utilize d
by the soil.

Environmental Stewardship Initiatives
Several environmental stewardship initiatives have bee n

put into place by the Manitoba Government in cooperation
with Manitoba Pork . Initiatives have also been undertake n
by associations of hog producers both provincially and na-
tionally. These include:

• Farm Practices Guidelines for Hog Producers in Mani-
toba . The guidelines provide information on acceptable
ways of controlling nuisance farm odours, storing and
managing manure and disposing of livestock carcasses .

• The Livestock Waste Regulation under The Environment
Act has provisions to prevent livestock operations from
polluting the environment . At the time of printing, thi s
regulation was under review.

• Canadian Code of Practice for Environmentally Sound
Hog Production . The Canadian Pork Council developed
the code in concert with its provincial associations to
promote environmentally sound farming practices .

• Environmental Stewardship Program. The thrust of thi s
new program, developed by Manitoba Pork, is to pro -
mote sustainable farming practices and enhance the
image of manure as a valuable organic fertilizer .

Construction of a manure storage lagoon .
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WATER QUANTITY

The security of water supply is a critical issue for th e
Prairie ecozone . Most of the ecozone's water is spring runof f
from melting snow and it flows out of the ecozone withou t
being used for community and industrial requirements . In
the Prairie ecozone, the agricultural sector is the largest con -
sumer of water mainly through irrigation and food process-

ing.
Communities obtain water from both surface an d

groundwater sources . Most farm families depend o n
groundwater, although many rural residents of the Red Rive r
Valley haul their water from other centres . Increasingly, ru-
ral residents are able to take advantage of expanding rura l
pipeline systems that service small communities and indi-

vidual farms .

Future Depends on Secure Water Source s
With agricultural processing and irrigation sectors expe -

riencing rapid growth, the allocation of water in the regio n
will become the focus of significant public policy attention
in the very near future .

The Manitoba government, through the water rights li-
censing system, is responsible for allocating the use of water
resources within the province . The water rights licensing
system operates under the legal authority of The Water Right s

Act . The Water Rights Act establishes the priorities of allo-
cating Manitoba's water resources . In allocating water, the
provincial government must ensure that the rate of use does
not exceed the natural recovery rate of the supply . 75 Domes-
tic usage is given the highest priority, followed by munici-
pal, agricultural, industrial and irrigation uses . Other uses ,
such as maintenance of natural ecosystems, recreation an d
waste assimilation are also important . A water rights licenc e
establishes the legal right to use a prescribed amount of wa-
ter over a specified time. The Water Rights Act is currently

under review.
Data on stream flows are available at various point s

throughout the Prairie ecozone . Detailed consumption fig-
ures are also monitored for municipal, commercial and in-

dustrial usage. There are major gaps regarding irrigation wate r
use, the largest user of surface and groundwater in Mani-
toba, but these gaps are being addressed through an exten-
sive water use monitoring program to be managed by th e
Water Resources Branch of Manitoba Natural Resources .

Ideally, a regional water budget or balance would be the
predominant indicator of the sustainability of the Prairie
ecozone's water supply. Similar to a cash flow budget, a wa-
ter budget could include reserves and intakes on one sid e
and outflows, losses and consumption the other. Using wa-
ter faster than it can be replenished means "drawing down "

on reserves . Using water wisely means the resource can be

sustained .

Assiniboine River Used As Proxy
Rigorous monitoring and modeling have been carrie d

out for the Assiniboine River system because it is the mos t
heavily used water source within the prairie region . The
Assiniboine River serves as a baseline for evaluating the sus-
tainability of water supplies up to 1991 . Estimates beyon d
this are being refined with the assistance of the Assiniboin e
River Management Advisory Board . Given the importanc e
of water to the region, it is reasonable to expect future moni-

toring efforts to increase .
Annual and seasonal variations in water flows are also

significant to compare the possible range of flows in the

Assiniboine River from year to year. Figure 2 .15 represents
the total annual flows and the various uses for Assiniboine
River water during wet, dry and average years . Of note is the
tremendous impact of irrigation during a dry year . Estimated

irrigation volumes are triple those of a wet year.
When using the pre-1991 Assiniboine River data to rep -

resent the entire ecozone, annual figures have limited use
since river flows change dramatically on a seasonal basis .
Minimum flows required to maintain a healthy river syste m

are not yet known. They have been estimated to be in th e

range of 5 .66 cubic metres per second (m3/s) . During Au -

gust 1989, flows on the Assiniboine River near Winnipe g

dropped to 4 .72m3/s .

Example of irrigation equipment .
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Figure 2 .1 5

WET, DRY, AND AVERAGE YEAR WATER SUPPLY CONDITIONS' AND ESTIMATED ANNUAL USE
on the Assiniboine River

Source: Manitoba Natural Resources, 1996

All amounts are approximate .

' Net local flows (local runoff - local use - evaporation is included) .

' Potential volume for irrigation, according to the number of licensed operators .

' Includes the cities of Brandon and Portage la Prairie only.

Includes various industrial, commercial, and agricultural usage outside of Brandon and Portage la Prairie .

Total annual water supply
Wet - 1,500,00 0
Dry - 800,00 0
Average - 1,170,000

Municipal water use 3
Wet - 8,00 0
Dry - 11,500
Average - 10,200

Other Consumptive water use4
Wet - 10 1
Dry - 10 1
Average - 101 Remaining Assiniboine flow

Wet - 1,500,00 0
Dry - 750,000
Average - 1,100,000

Irrigation Use 2
Wet - 10,700
Dry - 30,000
Average - 20,000

TREND : 0

There is insufficient information to determine a long -
term trend for water availability. Monitoring and protectin g
priority water uses will be necessary to balance water alloca -
tion with availability.

However, Manitoba Natural Resources reports a 36% in -
crease in irrigated land from 1991 to 1994 . In 1991, 15,072
hectares of land in Manitoba were irrigated compared to
20,504 hectares in 1994 . The amount of irrigated land i s
expected to continue to increase .

Implications For Sustainable Developmen t
Irrigation is increasing due to growth within the vegeta-

ble processing industry, especially potatoes. The food process -
ing sector may have other impacts such as increased stres s
on the sewage treatment infrastructure of communities in
the ecozone .

Meeting the increasing demands from irrigation and foo d
processing will be a major challenge . The agri-industry' s
opportunity for local wealth creation through value-added
production will create significant pressure to use water effi-
ciently, to protect its quality and to store excess water during
high runoff periods .

Manitoba Natural Resources reports that, among com-
munities of more than 1,000 people, only Carman has expe-
rienced problems with water quantity between 1991 an d
1995 . In fact, a related indicator — water quality — may b e
more indicative of a problem . Often, when supplies drop,
quality concerns arise. Information from Manitoba Envi-
ronment indicates that nine communities of more than 1,00 0
people experienced water quality problems during the same
time period .
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AIR QUALITY

Manitobans living in rural areas of the Prairies enjoy clean
air year round because of low population densities, relativel y
few emission sources and a topography that favours the dis -
persion of pollutants . Only in Brandon and Winnipeg is air
quality monitored on a regular basis . Here, transportation -
related emissions have the potential to cause air pollution .

(see p. 86 for information on the Air Quality Index) .

The monitoring program in Brandon covers four key

pollutants : nitrogen dioxide (N O 2), ground level ozone (03),
total suspended particulate (TSP) and lead .

Figure 2 .1 6

LEAD AND TSP* IN BRANDON'S AI R
Annual Mean Levels
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*TSP = Total Suspended Particulates

Figure 2 .1 7

NO 2 * AND GROUND LEVEL OZONE IN BRANDON'S AI R
Annual Mean Levels
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Source: Manitoba Environmen t

*NO2 = Nitrogen Dioxide
n .d . = no data

Downtown Brandon

TREND :

Generally, ambient air quality throughout Manitoba's

Prairies is excellent . There are isolated and seasonal air qual -
ity problems that may affect people highly sensitive to ai r

quality.

Implications For Sustainable Developmen t
Localized concerns about air quality do exist . The pro-

jected increase in hog operations has the potential to create

nuisance odour problems .
A regulation was enacted in 1993 to control the practic e

of stubble burning . This resulted in significant improvement s
in air quality and minimized the impacts of smoke on per-
sonal health and safety. However, stubble burning contin-
ues to cause seasonal problems for some people .

Based on Canadian statistics, on a per capita basis ,
Manitobans contribute more transportation and energy-re-
lated air pollution than citizens of many other countries of

the world. Nitrogen oxides and carbon dioxide are two of
the transportation-related gases that contribute to global cli-
mate change.

Although the large distances in the prairies will never
shrink, people can make positive changes . Alternative fuels,
such as ethanol or natural gas, or technological innovations
permitting distance work are examples where changes in life -
style and consumption can make a difference. (see related

story on climate change, p . 85) .
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STRATOSPHERIC OZONE

Since the mid-1970s, the condition of the stratospheri c
(upper atmosphere) ozone layer protecting the earth from
the harmful ultraviolet (UV-B) rays of the sun has been use d
as a key indicator of global environmental quality. Unlike
ground-level ozone, which is a major air pollutant ,
stratospheric ozone is a key part of the Earth's atmospher e
that needs to be preserved .

Stratospheric ozone undergoes an expansion and reduc-
tion cycle every year. In the late 1980s, public concern about
ozone depletion peaked as ozone over Antarctica dropped t o
zero during the reduction phase in late winter . A smaller
ozone hole has been observed during the last few years over
the northern polar region, gradually extending to high lati-
tudes of North America and Europe .

The chemicals causing the Earth's ozone layer to thin
are found in many common household appliances and prod-
ucts . Until the late 1980s, aerosols, propellants and refriger-
ants typically contained chlorofluorocarbons or CFCs . Once
released into the atmosphere, these chemicals cause an irre-
versible long-term reaction with stratospheric ozone causin g
it to break apart and form other compounds .

Increased incidence of skin cancer (estimated at a 2 %
increase for every 1% decrease in total stratospheric ozone)
and damage to crops and wildlife are all potential impacts o f
increased ultraviolet radiation . Scientists have also raised
concerns about increased human eye disease and suppres-

sion of the human immune system from increased exposur e
to UV radiation .

Collecting Data for Local Analysis
Environment Canada conducts some of the most com-

prehensive and accurate stratospheric ozone level monitor-
ing in the world . This monitoring is done by a ground-based
instrument called a Brewer ozone spectrophotometer . A
number of the 12 monitoring stations, which comprise th e
Canadian stratospheric ozone network, have data going back
to the late 1950s. Three of these stations are located on th e
Prairies : Winnipeg, Saskatoon and Edmonton .

Unfortunately, Winnipeg's and Saskatoon's monitoring
stations, which can provide data directly applicable to th e
Manitoba Prairie ecozone, do not have a lengthy data record .
However, a good approximation of what the local atmos-
phere was like before ozone reduction is available using sat-
ellite data from the United States . The third monitoring site
on the Prairies, Edmonton, does have a long-term, high-qual-
ity data record.

Stratospheric ozone levels were used in assessing trend s
within the Prairie ecozone because of the availability and
quality of data . Trends in UV-B radiation are more difficult
to discern given the extreme variability of data . The variabil-
ity is caused primarily by climatic effects including clouds,
and natural and human-caused atmospheric effects such a s
dust . Data history at the Winnipeg site was analysed as th e
primary source of Prairie ecozone data . This was compared

to information from Edmonton. The Winnipeg data are a
combination of pre-1980 estimates and measurements con-
ducted since July 1992. Edmonton offers data from 195 7
and is a solid check for accuracy at Winnipeg .

Figure 2.18

STRATOSPHERIC OZONE LEVELS
2nd quarter averages measured at Winnipeg and Edmonton

	

Winnipeg

Dobson units l

	

Edmonto n

Pre 1980 2

	

1991 3

	

1992

	

1993
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199 5
Source: Environment Canada, 1996

1 . An estimate of total ozone within the stratosphere in a column above the measuring station .
2.Calculated using US. satellite data as reported in Beattie, B . and K . Keddy, 1995 . Pre 198 0
Ultraviolet Index Climatology for Canadian Locations, Environment Canada.
3. 1978-1991 Average total ozone (calculated from US . satellite measurements) as reported i n
Burrows, W.R. et al, 1992. Climatology of Daily Total Ozone and UV-B Radiation Levels,
Environment Canada.

TREND : V

Analysis of the Winnipeg data reveals that levels o f
stratospheric ozone are decreasing, especially during the first
several months of the year. Ozone measurements are affecte d
by climatic conditions and local weather so there may be
significant variations from year to year. Consequently, a five-
year analysis is somewhat limited .

A significant decreasing trend is evident during May an d
June, with levels during the next three months being steady .
Slight increases occur during October and November . Using
the more accurate Edmonton measurements, with a simila r
decrease occurring during January and February with obvi-
ous drops occurring over the following four months . The
remainder of the year is steady.

It can thus be assumed that the trends observed at Win-
nipeg are accurate .

Implications For Sustainable Development
Because of its potential impacts, stratospheric ozone de-

pletion should be of major concern to Prairie ecozone resi-
dents. The long-term impacts of increased UV-B radiatio n
on the growth cycles of commercial crops are not known .
Increases in the incidence of skin cancer would continue to
place costly burdens on the health care system . It is clear
that Manitobans alone cannot solve the problem o f
stratospheric ozone depletion. However, their help in solv-
ing this global problem is essential .
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Figure 2.20

LAND US E
For the Prairie Ecozone

Land Use Type Hectares

Agricultural Cropland 3,95 7,168

Deciduous Forest (>75%) cover

	

• 1,124,098

Water Bodies 980,542

Grassland/Rangeland 1,945,76 9

Mixed Wood Forest 412,132

Marsh and Fens (Wetlands) 525,57 4

Bogs 106,45 7

Treed Rock 6

Coniferous Forest 142,72 6

Burnt Areas 1,42 6

Open Deciduous (<50% cover) 511,98 1

Forage Crops 176,927

Cultural Features 26,35 9

Forest Cutovers 9,963

Bare Rock, Gravel and Sand 5,325

Roads and Trails 312,660

Source: Manitoba Remote Sensing Centre, Manitoba Natural Resources, 199 6

The Manitoba Remote Sensing Centre, ofManitoba Natural Resources

provides cloud-free, satellite images ofNorth America on a weekly basis .
These images are used for assessing crop patterns, global change, land us e

practices and land cover.

SPECIES AND HABITAT DIVERSITY

Natural diversity is a valuable commodity in the Prairi e

ecozone . An area with diverse natural resources can respon d
better to challenges, whether they come from the outside or

are imposed internally.
Assessing biological diversity, or biodiversity, is one o f

the most challenging yet critical issues for sustainable devel-
opment. The Canadian Biodiversity Strategy (1995) define s
biodiversity as "the variety of species and ecosystems on Eart h

and the ecological processes of which they are a part ." Three
components of biodiversity are ecosystem, species and ge-
netic diversity.

Figure 2 .19

WETLANDS AFFECTED BY AGRICULTURAL ACTIVITIE S
In Southwestern Manitob a
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Fig. 2 .19 refers to the % ofwetlands that have been cultivated . In dry
years, basins are sometimes cultivated . If the basin is too wet, a farmer

may cultivate the margin of the wetland. When water levels return to
normal and basins fill up, the margins will still show the effects ofprevi-
ous cultivation for a period of time . That is why the % of margins af-
fected by agricultural activities is higher than the % ofbasins affected .
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The best measure of biodiversity relates to habitat, th e
natural environmental requirements for all species native to
Manitoba's Prairie ecozone. However, as the original prairi e
environment has been dramatically altered ; only remnant s
remain where agricultural development has not taken place .
The tall-grass prairie environment is virtually gone . Fortu-
nately, some parcels remain in the Manitoba Tall-Grass Prai-
rie Preserve near Tolstoi, which the Critical Wildlife Habita t
Program (CWHP) reports has grown from 515 ha . in 1991 to
2,200 ha . in 1996. The preserve is featured on the cover of
this report.

Presenting a convincing numerical trend for biologica l
diversity is not possible because of the complexity of the is-
sue and the scarcity of relevant data. Populations of all spe-
cies are changing continually in response to many factor s
ranging from weather patterns to land use practices . Most

Figure 2 .2 1

TALL-GRASS PRAIRIE
Preserve siz e

Ha (000s)
2 .5

2 .0

1 .5

1 .o

0 .5

1991 1992 1993 1994 1995 199 6

Source : CWHP, 1996

Burrowing owl

monitoring efforts involve wildlife species of economic value ,
such as waterfowl . In Manitoba, the Conservation Data Cen-
tre serves as the repository of conservation-related informa-
tion .

Biodiversity can be assessed indirectly by examining th e
population trends of species that are sensitive to environ-
mental stresses . They may serve as standards for the broade r
ecosystem. However, the choice of these species and the in-
terpretation of their population changes is very difficult, an d
what their population levels mean for entire ecosystems i s
under discussion .

Figure 2 .2 2

ENDANGERED & THREATENED SPECIES
In Manitob a

Source : Manitoba Natural Resources

Endangered and threatened species are designated under The Manitoba
Endangered Species Act. Most of Manitoba's endangered and threatened
species are found in the Prairie ecozone, except for the whooping crane ,
which is found mostly in the Boreal Plains ecozone .

Population: 1991 - 199 5

Has declined from 290 to 97 nestin g
pairs in 1994. Populations tend to
fluctuate in relation to drought years .

Has declined from 23 to 4 nesting
pairs.

Has declined from 246 to 147 nestin g
pairs.

Has shown a moderate increase from
1 to 4 nesting pairs in the urban areas
of Manitoba .

Declined from 80 to 66 in 1993, bu t
has since increased to 82 nesting
pairs .

Has shown a modest population
increase from 2,437 in 1993 to 13,721 ,
as new sites have been located and
documented .

Populations fluctuate widely from
418 in 1992, to 9,115 in 1994, and
down to 1,818 in 1995 . Continues to
exist in a very restricted range in
southeastern Manitoba.

Has experienced a slow and stead y
population increase in North America .
Occurs as a non-breeding migrant in
Manitoba.

Manitoba populations have bee n
stable over the past 5 years at about
45 nesting pairs .

Has exhibited a modest population
increase over the past 5 years in
Manitoba, partly as the result of a
new site being located .

Whooping Crane

Endangered Species

Baird's Sparrow

Burrowing Owl

Loggerhead Shrike

Peregrine Falcon

Piping Plove r

Small Whit e
Lady's Slipper

Western Prairie
Fringed Orchid

Threatened Species
Ferruginous Hawk

Western Spiderwor t

TREND SYMBOLS

A Improvement

	

® Decline

	

Steady ?? Trend unclear

	

0 Insufficient data

	

39



Natural Environmen t

Figure 2.23

MAY POND COUNT S
In Southern Manitoba
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Figure 2 .2 4

DUCKS IN SOUTHERN MANITOB A
Total Duck s

Adjusted population estimate in thousands
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Source : Eastern Prairie Population, Mississippi Flyway Report, 1996.
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May Ponds
May ponds are counted in May of each year during th e

North American Waterfowl Breeding Pair Survey conducte d

in the Prairie ecozone. May ponds contain water anywhere

from three weeks to a year. Some of these basins have main -
tained water through extended periods of drought .

Figure 2.23 illustrates the trend in the number of ponds

from 1961 to 1996 . Water conditions were excellent in the

spring of 1996. The 1996 estimate of May ponds, the thir d
highest estimate since 1976, was marginally below the 199 5
estimate, but exceeded 10-year and long-term means . The
area or size of the surveyed ponds is not available ; only the

number of ponds are recorded. Ponds are not counted in th e

Manitoba's other ecozones .
The number of May ponds in the Prairie ecozone doe s

not reflect the percentage of wetlands that are affected by

agricultural activities on a year-round basis . (see Fig. 2 .20).

Figure 2 .2 5

CANADA GEES E
In Southern Manitoba
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TREND: 0
Looking at population trends for endangered and threat -

ened species presents a mixed picture. Some populations are

recovering while others are in decline (see Fig. 2.22) . It is not

possible to form a clear conclusion about biological diversity

using this information. (see related story, p . 126) .
Given the enormous technical difficulties of counting

species or populations, information on habitat availability is

the best complementary resource for assessing biological di-
versity. Waterfowl habitat, especially ponds and potholes, i s
well documented because of the importance of these species
to landowners and hunters . The number of ponds changes
seasonally and is higher after snow melt. To avoid seasonal

fluctuation, the indicator measures the number of ponds in

May of every year.
In 1996, May ponds were 28% higher than the long-

term average . The duck population in southern Manitoba
was greater than in 1995 (+9%), greater than the 10-year av -

erage (+41%) and greater than the long-term average (+7%) .
Spring Canada goose populations were the highest on record
and populations appear to be increasing in both southern
and northern Manitoba . (see also, p . 129) .

Burrowing Owl in Declin e
Despite reintroduction efforts and protection of nestin g

sites, the population of the burrowing owl continues to de -
cline . In The State of the EnvironmentReport for Manitoba 1995,
the 1993 population was reported to be fewer than 28 nest-
ing pairs . 39 The 1995 population was estimated to be only
four nesting pairs - a dramatic decline from the 110 pair s
reported to have nested in southern Manitoba in 1978 .

The decline in burrowing owls has been attributed t o
habitat loss, inadvertent poisoning by carbofuran, (an insec-
ticide to control grasshoppers) and losses due to other ani-
mals and motor vehicles.

Controls have been placed on the use of carbofuran near
nesting sites . But with low breeding rates and continue d
high mortality, both in the Canadian breeding ground an d
possibly on migration and during winter, the outlook for thi s
small owl is not encouraging.3°

Implications For Sustainable Development
Living species not only provide the genetic basis for im-

proved crop varieties or new medicines, but they also fulfi l

essential ecosystem functions, which are essential to huma n

existence . Conservation practices and preserving natura l

landscapes are important strategies to protect and enhance
biodiversity. (see also, Natural Lands and Special Places, p . 118 -
123) .

Earlier this century, maintaining biological diversity was
not considered important . Today, zero-tillage, wildlife corri-
dors, grassed waterways and other practices meet economi c
as well as conservation objectives for landowners .

The North American Waterfowl Management Plan

(NAWMP), CWHP, the Prairie Habitat Joint Venture (PHJV) ,

and many other initiatives help farmers manage the land to
increase wildlife habitat and species diversity.

CRITICAL WILDLIFE HABITAT PROGRA M

The focus of the Critical Wildlife Habitat Progra m
(CWHP) has been to identify, preserve and manage Manito-
ba's flora and fauna. CWHP places particular emphasis on
protecting rare and endangered species, the prairie landscape
and remaining natural habitats .

CWHP activities have been concentrated in the grass -
land and parkland regions of Manitoba where the majorit y
of the land is privately owned . The program demonstrates
integrated land management and complements other con-
servation programs. CWHP has created Canada's largest tall -
grass prairie preserve by protecting over 2,200 hectares
through land acquisition and leasing . Land management
techniques focus on enhancing native grasslands . Also, the
economic benefits of cooperative grazing have been demon -
strated to producers throughout Manitoba .

Increased involvement by landowners and local govern-
ments is vital to conserving habitat on private land . Valu-
able information on wildlife-friendly land use alternatives i s
being presented to municipal governments and planning

districts . The adoption of these alternatives will preserve
habitat, maintain natural biodiversity and protect rare spe -

cies .

A Guide to Conservation Programs and Funding
In 1996, CWHP produced the Land Stewardship Direc-

tory: A Guide to Conservation Programs and Funding Sources

in Manitoba. It contains the latest information about con-
servation programs and various funding sources . It has be -
come a handy reference for landowners, municipal repre-
sentatives and conservation staff because it includes infor-
mation about where programs are available, what types o f
projects are supported and who to contact in each area .

CWHP recognizes the efforts of various agencies work-
ing to protect wildlife habitat in the Prairie ecozone. Various
resource inventories conducted by the program have helpe d
to focus future efforts toward the most vulnerable areas . Also ,
they have provided resource users and municipal council s
with information on existing habitats to assist in land us e

planning .

Critical
Wildlife Habitat Program
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INTEGRATED CONSERVATION PROGRAMS

While many conservation programs focus on soil ero-
sion, others focus on a wide range of wildlife, fisheries an d
vegetation-related initiatives . These programs incorporate
payments to individual landowners and have a substan-
tial economic impact on rural communities . (see related
story, p .47)

In many areas, conservation districts serve as a local co -
ordinating body for these and many other integrated con-
servation programs . They also ensure program delivery, us-
ing their extensive network of local landowners .

The most significant conservation program in the
ecozone is the Prairie Habitat Joint Venture (PHJV) of the
North American Waterfowl Management Plan (NAWMP) .
Since its inception in 1986, NAWMP has developed into a
continent-wide effort to restore and conserve waterfowl habi -
tat and promote habitat management through education an d
research . Canada, the United States and Mexico cooperate
in conserving habitat most critical to the migratory needs of
waterfowl . With their millions of hectares of wetlands, Cana -
da's three Prairie provinces constitute the largest and most
important of NAWMP's 32 joint venture regions .

PHJV is coordinated by the Manitoba Habitat Heritage
Corporation (MHHC) . Manitoba's NAWMP partners are :
Agriculture Canada (PFRA), Delta Waterfowl Foundation ,
Ducks Unlimited Canada, Environment Canada, Manitoba
Agriculture, Manitoba Natural Resources, Wildlife Habita t
Canada and Manitoba's conservation districts . (see related story,
p .69)

TREND :

Most conservation programs have remained steady dur -
ing the 1991-94 period . Steady program delivery is also a
sign of progress since many of these initiatives have been i n
place since the mid-1980s or earlier. The Habitat Enhance-
ment Land Use Program (HELP) has ended . Prairie Care and
Adopt-A-Pothole have remained the same .

Another conservation program is delivered throug h
Manitoba Agriculture and PFRA under the Canada-Manitoba
Agreement on Agricultural Sustainability (CMAAS) . It in-
volves a wide range of conservation initiatives that can main -
tain or improve habitat . On example is the fencing of sensi-
tive waterways and shorelines (riparian areas) to protect their
banks from the destructive effects of intensive livestock farm -
ing. Since 1993, 177 kilometres of riparian areas within the
Manitoba Prairie ecozone have been fenced, with the active
participation of 180 landowners .

Leases totaling 4,373 ha, originally secured under the Habitat Enhance-
ment Land Use Program, expired on September 30, 1995. This conclude d
MHHC's lease management responsibilities . Most of the conservation
options once offered under HELP are now being offered through NAWMP.

Adopt-a-Pothole is a NAWMP program of the Delta Waterfowl Founda-
tion, through which landowners are paid not to use portions of their land
for agricultural purposes . The leased land increases the waterfowl habitat
available .

CWHP operates with seven wildlife organizations to identify, preserve
and manage Manitoba's flora and fauna . Particular emphasis is given to
rare and endangered species and natural prairie habitat . Prairie lands are
priority targets for acquisition .

Green Acres is MHHC's field delivery program for NAWMP. Efforts in-
clude land lease and purchase, a waterfowl nest tunnel program, a smal l
dams program, conservation demonstrations and communications .

Ducks Unlimited Canada's Manitoba Prairie CARE is a NAWMP pro-
gram that promotes land use changes that preserve wetlands, improv e
upland ground cover, and ultimately benefit both farmers and waterfowl .
Financial assistance is paid directly to producers for implementing planned
grazing systems, delaying haying and leasing land parcels for nesting cover .

Implications For Sustainable Development
These conservation programs are key indicators of sus -

tainability within the Prairie ecozone because they:
• bring diverse partners together to solve long-standin g

concerns
• link a variety of agricultural soil and water conservatio n

activitie s
• provide valuable economic contributions to landown -

ers and communities
• involve public and private sector participation in con -

serving sensitive wildlife habita t

Figure 2 .2 6

CONSERVATION PROGRAM S
Hectares secured in the Prairie Ecozone
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Adopt-A-Pothole
CWHP
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Sources : Manitoba Habitat Heritage Corporation, Delta Waterfowl Foundation, Ducks
Unlimited, Prairie Farm Rehabilitation Administration, 1996 .
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Economic indicators
have existed since the in-
troduction of currency.
They measure economic
stability and growth a s
well as provide baseline
tools for financial forecast-
ing and comparisons of the
costs and benefits of any initiative. The economy provides
the financial base for livelihoods, but it also needs to enric h
community life and ensure careful use of environmental as -
sets in order to ensure sustainable development .

Areas of economic interest in the Prairie ecozone includ e
production and infrastructure, trade, agriculture, employ-
ment, and consumption . The "economic base" is a combi-
nation of all these components .

The types of production and the availability of infra -
structure indicate the diversity of the economic base and th e
potential for further development. Three major areas con-
tribute to the well-being of the economy and its supporting
infrastructure . These are production, trade and energy sup-
ply.

In-depth consideration of these issues is neither possi-
ble nor useful for this report . This is due to the detailed na-
ture of these broad economic issues and the fact that only
province-wide, rather than Prairie ecozone, data are avail -
able. However, the implications of these and other large scal e
economic forces emerge throughout the focus chapter .

Figure 2 .27 introduce s the most relevant aspects of pro -
duction in Manitoba that are directly applicable to the Prai -
rie ecozone .

FROM STRAW TO GOLD

In conventional grain farming, straw left over after com-
bining is often incorporated back into the soil as a means o f

maintaining organic matter levels . In years of excessive straw
production, or in heavy soils where incorporation is difficul t

(e .g . in the Red River Valley), burning straw or stubble ha s

been a common management practice .
Until three years ago, during late fall evenings, stubble

burning caused serious problems for many residents of th e

Red River Valley, particularly those suffering from asthma .

Today, regulations guide the burning of waste straw and burn -

ing is restricted to daylight hours and is only allowed when

atmospheric conditions are suitable for the proper disper-
sion of smoke .

Creative approaches for addressing the issue of excess
straw on fields are now emerging, including the developmen t

of the world's first major strawboard manufacturing plant a t

Elie, Manitoba .
Isobord Enterprises to Produce Particle Boar d
Isobord Enterprises Inc . will produce particle board fro m

cereal straw and a nontoxic bonding agent . The product will

be free of urea formaldehyde, a major barrier to previou s
strawboard manufacturing efforts .

The strawboard will be ideal for kitchen countertops ,
mobile home decking, ready-to-assemble furniture, moulde d
parts and laminated flooring .

About 80% of Isobord's production has been pre-sold to
large manufacturers in the United States . These manufactur- .

ers include Sauder Woodworking of Ohio, the largest ready-
to-assemble furniture producer in North America, and VT

Industries of Iowa, a major kitchen countertop supplier .

Isobord will employ about 100 permanent staff and 100
individuals contracted to collect straw each fall . More than

350 local farmers have formed the Straw Co-op of Manitob a

to supply the 200,000 tonnes of straw required annually.

Collecting and transporting the straw will create a new in-
dustry that is expected to inject $6 million into the economy

each year. Isobord is expected to spend about $30 million

per year in operating expenses alone .

ECONOMIC TREND S
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Economic Trends

GROSS DOMESTIC PRODUCT (GDP) BY IN- Figure 2.2 7

DUSTRY GROSS DOMESTIC PRODUCT (GDP), BY INDUSTRY
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cially some aspects of human and natural resources, do no t
have a market price attached to them, the GDP is an incom -
plete measure of sustainable development . Although it doe s
tell us about economic activity, it does not place values o n
important environmental and social assets . This is why GDP
figures need to be complemented with other indicators for a
comprehensive picture .

Figure 2 .2 8

VALUE OF IMPORTS AND EXPORT S
For Manitoba Sector : 1991-1995 ($000,000)
Year 1991 1992 1993 1994 199 5

Agriculture Imports 98 .3 108 .0 129 .0 144 .4 160 . 3
Exports 1,190 .3 1,266 .8 1,205 .6 1,369 .9 1,465 . 2

Forestry Imports 1 .8 0 .5 1 .2 2 .5 2 . 4
Exports 0 .2 0 .2 0.2 0 .3 0 . 2

Fishing, Hunting Imports 4 .1 7 .0 7 .7 11 .4 10 . 8
and Trapping Exports 9 .0 6 .9 5 .8 6 .6 7 . 2

Mining Imports 45 .6 35 .9 41 .0 55 .4 78 . 5
Exports 90 .9 124 .0 138 .0 270 .9 395 . 5

Manufacturing Imports 2,800 .0 3,093 .2 3,814 .9 4,831 .3 5,577 . 5
Exports 1,517 .8 1,859 .2 2,041 .4 2,564 .7 3,157 . 6

Electric Power Imports 3 .5 0 .1 9 .7 2 .6 1 . 3
Industry Exports 57 .3 96 .2 203 .9 280 .7 279 . 9

Wholesale Trade Imports 9 .3 15 .3 28 .8 32 .7 34 . 4
Exports 38 .1 32 .8 33 .3 43 .9 59 . 1

Total Imports 2,962 .2 3,260 .0 4,032 .2 5,080,3 5,865 . 2
Exports 2,903 .6 3,386 .1 3,628 .2 4,537 .0 5,364 .7

Source : Manitoba Bureau of Statistics, June, 1996 .

Other
Commercial
9 .32%

Government
Administration
7 .26 %
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TREND :

Figure 2 .27 indicates the contribution by each Manitoba
industry to the provincial GDP. When interpreting the data ,
it is possible to exclude forestry, mining and power genera-
tion since these activities are concentrated primarily outsid e
the Prairie ecozone . Since Winnipeg has been excluded fro m
the ecozone for the purpose of this report, a substantial per -
centage of the government administration, finance an d
manufacturing industries can be eliminated from the data .
Figure 2 .28 shows that Manitoba's economy has remained
relatively stable over the last five years .

Implications For Sustainable Development
Given a favourable climate with low inflation, low in-

terest rates, and decreasing government deficits, it is fair to
assume that a GDP growth rate of 2%-4% will prevail in th e
short term. Longer term projections would be purely specu-
lative given the short data set and uncertainties related to
the Prairie ecozone's export markets .

Future long-term uncertainties may include environmen -
tal factors such as climate change or ozone depletion . The
impacts of these trends on production are insufficiently un -
derstood. Social issues, such as education and health, coul d
hold significant, yet unknown implications for GDP perform-
ance .

Not surprisingly, agriculture is an important sector o f
the prairie economy. In terms of trade, agriculture is even
more important, with a very high and positive net balanc e
of trade . Agriculture is a major contributor to wealth crea-
tion in the ecozone and province . Falling per capita food
production worldwide could mean increasing export oppor-
tunities, providing countries in need of food can afford t o
import it .

Trade creates mutual interdependence between tradin g
partners. Therefore, it becomes an important consideratio n
for sustainable development in the Prairie ecozone . Given
recently signed global (GATT) and regional (NAFTA) trade
accords, the implications of trade and sustainable develop-
ment are expected to grow in importance. The more ope n
the economy is to foreign trade, the more opportunities there
are for exports and the greater the need to develop secto r
competitiveness . At the same time, foreign trade means in -
creased sensitivity to changes in distant markets .

TREND SYMBOLS

A Improvement

	

V Decline

	

- Steady "►7 Trend unclear

	

0 Insufficient data
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Farming - A Sector in Transitio n

As the main industry on the Prairies, agriculture has a

significant impact on the environment and society . Three

issues reviewed in this section on economic trends are agri-
cultural production, farm ownership and farm viability .

The removal of the Crow Rate subsidy is one of the mos t

important factors affecting the future of livestock produc-
tion in Manitoba . With government support removed, th e
cost of livestock feed will increase throughout western

Canada, as will transportation costs for all grains and oilseeds .

This could encourage increased local production in livestoc k

feed. Also, landowners may become more interested in pro-
ducing livestock than grains and oilseeds, unless more value -

added products or facilities are developed .
Substantial amounts of marginal land may be converted

to pasture or removed from production entirely . Sustainabilit y
of the ecozone would be enhanced through reduced soil ero-
sion and increased wildlife habitat . More value-added live -
stock processing in the region would provide employment
for Manitobans . There are, however, concerns related to in -
creased volumes of livestock wastes .

Values Increase for Livestock and Crop s
From 1990-94, the value of livestock increased by 16 .8% .

During the same period, the value of total crops increased b y
$405 million, representing a growth rate of 29% . The valu e
of oilseeds doubled. Vegetables increased in value by 51% .
Grains and forage seeds decreased in value . On the whole ,
grain prices have risen, but volumes have declined. Volume s
of flax and sunflower seeds have remained stable while thei r
prices have risen . The volume of canola produced has in -
creased considerably.

The most significant changes over the past five years hav e
been the reduction of wheat and the increase in canola grown
in the Prairies . To a lesser extent, pulse crops have increase d
as well . The data suggest that the crop mix is becoming more
diversified . Diversity reflects a more sustainable situation

for farm production.

Figure 2 .29

PRODUCTION VALUE OF LIVESTOCK
In Manitoba - Thousands of dollar s
Year Cattle Hogs Lamb s

and Wool

Dairy Poultry Other
Livestock

Tota l

1990 318,500 251,000 1,179 128,459 125,932 2,500 827,570

1991 325,000 248,000 1,168 127,850 118,713 7,400 828,131

1992 349,000 241,000 1,259 123,801 115,072 11,000 841,132

1993 385,000 296,000 1,549 123,787 117,254 15,620 939,210

1994 390,000 303,000 2,049 135,585 119,409 16,580 966,62 1

Source: Manitoba Agriculture Yearbook 1994 .

Figure 2 .30

PRODUCTION VALUE SUMMARY

For All Crops - Thousands of dollar s

Year Total Grains Total Oilseeds Total Other Crops Total Horticulture Forage Seeds Total Crops

1990 848,380 219,850 235,952 81,813 8,210 1,394,20 5

1991 689,080 267,720 198,778 88,574 4,800 1,248,95 2

1992 902,850 321,120 187,549 99,079 3,284 1,513,88 2

1993 531,380 343,090 244,147 98,578 2,431 1,219,62 6

1994 773,320 642,010 253,983 123,630 6,248 1,799,191

Source : Manitoba Agriculture Yearbook 1994
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Figure 2.3 1

SIZE AND NUMBER OF FARMS
In the Prairie Ecozone, 199 1

Census farms
Number 17,40 6

Average Hectares 31 9

Census farms (sales <$50,000) per far m

Number 8,68 6

% of all farms 50

Census farms ($50,000 <sales > $100,00) per farm

Number 4,05 5
% of all farms 2 3

Census farms (sales

	

$100,000) per far m

Number 4,66 5
% of all farms 27

Source : Manitoba Agriculture Yearbook, 1993.

The number of farms in Manitoba has decreased stead-
ily from 1971 to 1991 . Meanwhile, farm size has increased
(average of 220 ha . in 1971 and 301 ha . in 1991) over the
same time period. This trend can be attributed to techno-
logical change . Larger farms are necessary to employ mod -
ern, capital-intensive machinery effectively. Technology is
replacing labour in Western Canada since the wage rate o n
farms is relatively high .

DOES CONSERVATION PROVIDE ECONOMI C
BENEFITS TO THE PRAIRIE ECOZONE ?

A recent economic evaluation of the North American
Waterfowl Management Plan (NAWMP) in Manitoba shows

that, aside from the environmental benefits, conservation

can be good for the provincial economy as well 34
The study was conducted at the University of Manitoba .

It looked at the employment, income, and economic return s
from NAWMP expenditures for the 1990 to 1994 period . A
few of the highlights are included below.

• 340 full-time jobs (direct and indirect) were supporte d
in Manitoba. Each direct job generates 1 .36 additional
jobs in the province.

• The contribution to Manitoba's GDP was $22 .9 million .
There were significant economic benefits throughout the
economy.

• 86% of all funds were spent in rural areas .

• Farmers gained an estimated $2 .46 million in net farm
income per year ($24 .6 million over 10 years) from lan d
use changes promoted through NAWMP.

• 62% of total NAWMP expenditures of $24 .7 million came
from US sources .

The study did not attempt to measure the economic gain s
that arise from the soil, water or biodiversity conservatio n
benefits of NAWMP.

The report states : "When the farm income benefits, ru-
ral regional development impacts, and the waterfowl habita t
benefits are considered in addition to job benefits, then

NAWMP Manitoba is clearly a superior sustainable develop-
ment project ." (see related story, p .42)

TREND SYMBOL S

A Improvement V Decline Steady ?? Trend unclear

	

0 Insufficient data
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FARM OWNERSHI P

Farm ownership in Manitoba is important from a vari-
ety of perspectives . The type of ownership is important . Som e
family farms are now becoming incorporated because of th e
ease of transferring title deeds to other family members . In-
corporation may also minimize exposure to risk in difficult
financial periods . This trend does not change the fact that
many farms are still run as family operations .

Of greater concern is whether farms are foreign or lo-
cally owned. Returns from locally owned farms are mor e
likely to be reinvested within the local economy. The data
in Figure 2 .33 are census data. Data for the 1996 census were
not available at the time of printing .

FARM BANKRUPTCIE S

Bankruptcy is an unplanned event that indicates reduced

income and an inability to service one's debt . A general in-
crease in farm bankruptcies reflects an unstable farm sector .
The increase could result from price fluctuations for com-
modities and inputs (seed, feed, fertilizers, etc .), increasin g
costs for debt financing or, in some cases, poor management .
A decreasing number of farm bankruptcies indicates a rela-
tively stable farm economy.

The population affected by farm bankruptcies is not re-
stricted to those who are directly dependent on farming fo r
their livelihoods . Farm communities are also affected in a
negative way.
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5 0
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Figure 2 .3 2

FARMS
Classified by tenure of operator

	

Owner

1976

	

1981

	

1986

	

199 1

Source: Manitoba Agriculture Yearbook 1994

TREND: ??

The trend for farm owndership is unclear . Currently, own-
ers farm about double the hectares of land than renters do .
However, the number of renters appears to be on the rise .
The importance of recent policy changes, such as the termi-
nation of the Western Grain Transportation Act, cannot ye t
be verified .

Implications For Sustainable Developmen t
It may be that the number of renters managing land i s

increasing because the cost of land is too high for new farm-
ers who have not inherited farms. Over the period in review,
the value of farm land and buildings doubled . If this trend
continues, it may have negative environmental consequence s
for the land depending on the value systems of the renters .
The insecurity that renting poses for farmers extends to th e
rest of the family whose livelihood and lifestyle could be dis-
rupted if they were to leave farming .

Figure 2.3 3

FARM BANKRUPTCIES
Per year for Manitob a

'80 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '9 5

Source :Economic and Policy Analysis Directorate: Policy Branch. Agriculture and Agri-Food
Canada. Farm Income, Financial Conditions and Government Assistance Data Book ,
February 1996.

TREND : A

The trend for farm bankruptcies is showing improve-
ment . Over the past 10 years, farm bankruptcies have de -

creased dramatically. In 1986, there were 237 bankruptcies ,

while 165 were recorded in 1991 . This is a result of lower

debt costs due to decreasing interest rates . It may also indi-

cate relatively stable incomes for farmers . Manitoba Agricul-

ture has speculated that the actual numbers of potentially

insolvent operations may be somewhat unclear because of

the existence of the Farm Debt Review Board, which subsi-
dizes some farm operations.

Implications For Sustainable Developmen t

A decline in the number of bankruptcies is good news

for Manitoba farmers because it shows a certain vitality i n

farming operations and good management practices .

# of bankruptcie s

70

J
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DEBT TO CAPITAL ASSET RATI O

The debt to capital asset ratio for farms is an importan t
indicator of long-term economic viability. Farmers must be
able to cover their debt to remain solvent . A maximum ratio
of .25 is generally considered reasonable .

An increase in debt while assets remain stable or decreas e
means a farmer has to produce an increasingly higher retur n
to cover expenses and service the debt . A ratio of less than
one, on the other hand, indicates a financially strong opera-
tion . Farmers whose assets exceed their liabilities are able t o
expand their operations when the opportunity presents it-
self . Also, they can take care of any financial emergenc y
without risking their operation .

Alternatively, if interest rates are low, farmers are more
likely to borrow money for capital improvements . Expecta-
tions of future lending rates also have an effect on farmers '
willingness to borrow money. If farmers expect the rate t o
drop lower, they tend to wait until that time to borrow money.

EXPENSES AS A % OF REVENUE

Expenses as a percentage of revenue indicates the profi t
margin farmers receive on the sale of their produce . A high

percentage indicates low profitability. By comparing this
percentage across farming activities in Manitoba's Prairi e

ecozone, it can be determined which activities are more prof-
itable than others . Profitability is an important considera-
tion in choosing what to produce since revenues are influ-
enced by the price for produce on the commodity exchange .

Figure 2 .3 5

EXPENSES AS A % OF REVENUE S
Average for all Manitoba farms, 199 4

Dairy 73 %

Cattle 87%

Hogs 91 %

Poultry & Eggs 85%

Grain & Oilseed 79%

Potato 82%

Fruit & Vegetables 81 %

Greenhouses & Nurseries 93%*

Figure 2 .3 4

DEBT TO CAPITAL RATIO
For Manitoba Farms

Source: Statistics Canada, estimates of farm revenues and expenses from taxation data an d
Manitoba Agriculture Yearbook 1994 .

* the figure for greenhouses and nurseries is a 1993 figure, the latest figure available .
1991

	

1992

	

1993

	

1994

Sources: Manitoba Agriculture Yearbook 1994 .

TREND :

The trend for debt to capital assets is steady. From 199 1
to 1994, the debt-to-capital asset ratio has hovered aroun d

0.169, which means that farm debt only comprises abou t

17% of the value of assets . This is a strong financial position

for any farmer.
In 1993, the average prime lending rate dropped from 7 .85%

to 6.25%. The lower interest rate was accompanied by lower
crop yields and lower commodity prices . Prices and yield s
climbed back to 1992 levels in 1994 .

Implications For Sustainable Development
Increasing debt can be due to a number of factors . Low

yields and low crop prices mean lower revenues and less ca-
pacity to service debt. When that happens, farmers who al -
ready have a debt to capital asset ratio higher than one ma y
have to borrow more money to service existing debt .

TREND :

Expenses as a percentage of revenue have remained rela-
tively constant from 1991 to 1994 . From the data, green-
houses, nurseries and livestock appear to be less profitabl e
(and, therefore, less viable) than grains, vegetables and dairy
operations. This information, however, only covers the pe-
riod to 1994 . Since then, the Western Grain Transportation
subsidy has been removed . True expenses related to grain
production (specifically wheat) will be higher than is reflected
in the figures . By diversifying operations, farmers can in-
crease their short-term viability and income stability. Each
activity becomes a hedge against the risk of the others failing.

Implications For Sustainable Development
To gain more insight into an individual producer's long-

term stability, this indicator can be compared to price fluc-
tuations on commodity exchanges and the mix of farming
activities undertaken .

TREND SYMBOLS

A Improvement

	

V Decline

	

: Steady ?? Trend unclear

	

0 Insufficient data
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EMPLOYMENT RATES BY INDUSTR Y

Provincial employment rates and average weekly earn-
ings have been used to assess the status of labour's role withi n
the Prairie ecozone .

Employment rates indicate the percentage of people abl e
to work who are actually working . Employment rates by
industry indicate the amount of labour used in each reporte d
industry. A good mix among industries is considered an in-
dication of sustainability because it reveals a diversity of op-
portunities for workers .

Employment rates are also a good indication of the
growth of each sector. As a sector grows, more workers are
needed to meet production demands . Growth in employ-
ment rates can also be interpreted as growth in the economy .

Figure 2 .3 6

EMPLOYMENT RATES BY INDUSTRY
In Manitoba, 1995

Trade
16 .4 %

Total # employed as a % of the labour force - 94 .7 %

Source : Statistics Canada, Catalogue No . 71-001 .

Agriculture
7 .5 %

Figure 2.37

LABOUR INCOME ($000,000), BY INDUSTRY
In Manitoba, 1990-1995 .
Labour Income 1990 1991 1992 1993 1994 1995 1

Agriculture 153 158 165 179 187 19 6

Other Primary2 30 28 28 28 24 24

Mining 220 220 225 221 212 220

Manufacturing 1,654 1,668 1,707 1,744 1,787 1,85 1

Construction 570 536 527 517 562 58 2

Utilities 229 238 245 245 253 262

Transportation & Communication 1,313 1,354 1,377 1,371 1,417 1,46 8

Storage, Wholesale & Retail trade 1,774 1,750 1,753 1,791 1,913 1,98 0

Finance 931 991 1,016 1,046 1,039 1,07 6

Other Commercial services 1,177 1,185 1,254 1,275 1,378 1,42 6

Education 1,258 1,345 1,387 1,417 1,436 1,48 7

Hospital & Welfare 1,363 1,436 1,506 1,515 1,569 1,62 5

Other Institutions 145 152 159 166 173 17 9

Federal, local and Provincial
Government administration . 1,293 1,362 1,425 1,420 1,427 1,47 8

Total' 12,108 12,422 12,774 12,936 13,378 13,854

Source: Manitoba Bureau of Statistics, July, 199 6

' The figures for 1995 are preliminary.
' Other primary includes forestry, fishing, hunting and trapping .
' Excludes Military pay and allowances .

TREND :

Each industry's share of the Manitoba labour force ha s
remained reasonably stable over this reporting period . Be-
tween 93% and 95% of Manitoba's population has bee n
employed since 1990 . This is a sign of a healthy economy.
Manufacturing has increased its labour force slightly whil e
the wholesale and retail trades have decreased theirs slightly .

The data provide a good indication of the employmen t

in each sector. However, these are provincial data and ar e

not broken down by ecozones. The Prairie ecozone is very

dependent on primary resources for agriculture and this i s

not reflected in this data set .

Implications For Sustainable Developmen t
A broad mix of employment sectors and comparatively

low unemployment are indications of a healthy economy .

Statistics Canada projections for Manitoba seem to confir m

this .
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AVERAGE WEEKLY EARNINGS

The income earned by workers within the Prairie ecozon e
contributes to the quality of life of all ecozone residents .
Unfortunately, weekly earnings in the agricultural industry
are not available since the definition of employees used b y
Statistics Canada excludes many producers . This is becaus e
many people engaged in agricultural activity are self-em-
ployed or employed in family operations.

Figure 2 .3 8

AVERAGE WEEKLY EARNINGS, BY INDUSTRY

In Manitoba, 1900-1995 (in actual dollars )
Year 1990 1991 1992 1993 1994 199 5
Mining incl . Milling 825.52 861 .82 888.92 922.88 910.62 990.33
Manufacturing 485.10 509.41 524.58 528.72 541 .00 542.26
Construction 560.78 560.04 575 .34 560.88 601 .97 613 .64
Transportation, Communication 652.11 656.67 668.95 666.21 670.84 687 .98
and other Utilitie s

Trade 339.47 346.76 348.33 356.27 373 .38 388 .70
Finance, Insurance and Real Estate 475 .02 504.53 507.88 530.92 548.86 535 .52
Service 393 .26 411 .44 423 .70 426.97 429 .96 430.00
Industrial Aggregate 459.86 476.54 488.04 492.30 499 .27 503 .96

Source: Manitoba Bureau of Statistics, July, 1996

TREND : A

Generally, labour income has increased from 1990-1995 .
(see Fig . 2.37) . Average weekly earnings by industry are pre-
sented in Figure 2.38 . It appears that workers in the mining,
transportation, communications and utility industries ear n
the most money. Industries that pay the lowest wages are
the wholesale and retail trades .

Implications For Sustainable Development
Labour income within the agricultural sector has in -

creased steadily. However, it is difficult to gauge if this i s
having any significant impact on individual families .

TREND SYMBOLS
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Steady ?? Trend unclear

	

0 Insufficient data
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ENERGY CONSUMPTION

Consumption relates to sustainable development becaus e
it is one of the driving forces of the economy . Consumption
is relevant from a social perspective because it demonstrate s

a community's standard of living .
However, many aspects of consumption can have nega-

tive, long-term effects on the environment . Most produc-

tion and consumption processes require energy. Therefore ,

energy consumption is considered a useful proxy for overal l

industrial consumption in the economy .

Figure 2 .39
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Source: Statistics Canada - Catalogue No. 11-528-XPE, No .3

•A joule is a measurement of energy potential. A terajoule is the amount of energy in 30,000
litres ofgasoline or 1,000 gigajoules .

199 5

TREND : ??

Per capita energy consumption has increased slightly .
The increase in consumption is due to an increase in popula -
tion and economic activity. According to Canadian statis-
tics for energy consumption, Manitobans are high energy
consumers in relation to other regions of the world .

The majority of Manitoba's energy needs are met through
nonrenewable fossil fuels, such as petroleum products, natu -
ral gas and coal . About 75% of these are imported. Hydro-
electric power produced in Manitoba accounts for almost al l
the remaining domestic consumption .

Implications For Sustainable Development
Given the strong influence of climate on energy con-

sumption in Manitoba, it is difficult to determine whethe r
the increase in per capita energy consumption is indicative
of a trend. It is known, however, that Canada is among th e
highest consumers of industrial goods, including energy, i n
the world . This has implications for resource stocks and th e
quality of our land, water and air. The burning of

nonrenewable fossil fuels, in particular, is a major source o f
greenhouse gases, such as carbon dioxide, that contribute t o
climate change .

HOUSEHOLD EXPENDITURE S

Household expenditure indicates a community's stand-
ard of living and the products its consumers are buying . It i s

also a reasonable indicator of consumption levels and pat -
terns .

Figure 2 .4 0

AVERAGE HOUSEHOLD EXPEDITUR E
($) - Manitoba : 199 2

Household

	

Food

	

Shelter

	

Clothing

	

Transportatio n
Operatio n

Source : Statistics Canada Catalogue No . 62-555

TREND :

Statistics Canada reports that transportation is the high-
est of all household expenditures for all income groups . Ex-
penditures on food and shelter are equal to each other, fol-
lowed by clothing and household costs . However, the cloth-
ing expenses of people earning less than $20,000 are half the
cost of their household operations.

0

ENERGY CONSUMPTION PER CAPITA
In Manitoba, 1990-199 5
Total domestic consumption

	

Consumption per capita
(terajoules*) -	 (gigajoules )
26

	

260

Income Group
S' ,\`~ <$20,00 0

$20,000-$34,999

WA $35,000-$49,99 9

?$50,00 0

52



Economic Trends

Implications For Sustainable Development
Energy has specific production- and consumption-related

implications for sustainable development. In terms of pro-
duction, the main issues are :

• security of suppl y
• life span of energy reserves and energy-producing infra -

structure

• the environmental and social costs of energy produc-
tion .

In terms of consumption, there are questions related to
the impacts of energy use such as pollution emissions . Only
20% of Manitoba's energy needs are supplied by hydroelec-
tricity. The rest is supplied by nonrenewable resources im-
ported in the form of coke and refined petroleum products.

The overall increase in energy consumption could be a
concern in the future . Fossil fuels, for instance, contribute t o
greenhouse gas emissions that are a major factor in climat e
change. However, due to long distances that must be trav-
elled, a harsh climate and a sparse population, reducing th e
ecozone's dependence on fossil fuels is a challenging task. I t
is likely to be achieved through a combination of techno-
logical innovations, improved fuel efficiency, alternative fu-
els and changes in personal lifestyles . (see p .88-90 for more
information on energy consumption)

TREND SYMBOLS
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COMMUNITY ASSETS

Equity.
The framework for re-

	

/
porting on sustainable de -

POPULATION TRENDS

Figure 2 .4 1

HISTORICAL POPULATION TREND S
For Prairie Ecozone 1976 - 199 5
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stitutions that may be catego- \ ( a	 1 R es
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rized as "social infrastructure" .
320

They fill a range of important, often basic, needs for commu -
nities and individuals .
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Traditionally, prairie communities have been closely knit .

	

31 0

People often work together within families and their coin-
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munity to provide services, such as health care or education ,
which are fundamental for community support . Other as-

	

30 0

sets include access to adequate transportation and commu-

	

Source : Statistics Canada, 1996

nication networks .
Maintaining these assets and services on a socially desir -

able level is considered a precondition of social sustainability .

	

Figure 2 .4 2

PAST AND PROJECTED POPULATION
For Prairie Ecozon e

# of persons (000s)

1991 199 51981 1986197 6

	

Population trends are fundamental to any discussion of
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social, economic and environmental issues . People and their
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needs are a major driving force behind the changes occur -
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ring today.

	

Prior to the mid-1800s, the Prairie ecozone was popu-
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lated by several First Nation groups including the Cree,
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Ojibwa, Saulteaux, Sioux, and Assiniboine . The influx of
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European settlers in the last half of the century, and more

	

recent settlement from Asia has resulted in a tremendous re-

	

s o

gional ethnic mix .
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Figure 2.42 indicates a possible scenario of population

	

Source: Medium Growth Population Projections, Manitoba Bureau of Statistics, 1996

growth for the Prairie ecozone over the next 30 years, whil e
recent population trends are outlined in Figure 2 .41 . Ac-
cording to information from the Manitoba Bureau of Statis-
tics, it can be assumed the region will continue to compris e
slightly less than 30% of the provincial population . Growt h
projections for the Prairie ecozone are based on "mediu m
growth scenario" provincial estimates .

54



Community Assets

Total number of females: -44 0
Total number omales: 259
Combined tots : -181

Source : Statistics Canada, 1996

TREND :

After an initial increase in Prairie ecozone populatio n
during the 1970s when commodity prices were high, popu-
lation dropped somewhat and has since stabilized . This is a
reflection of some rationalization within the agricultural sec -
tor which occurred following a drop in commodity prices i n
the early 1980s .

In Statistics Canada 1991 census, several trends were evi -
dent.

• Most population growth in the Prairie ecozone occur s
in urban centres .

• A high percentage of residents were born in Manitoba
(93 .6%) .

• A vast majority are also Canadian-born (81.7%) .
• 3 .8% of the total population is of aboriginal origin .
• There is a one-to-one ratio of females to males .
• Currently, retirement age population is high relative t o

Manitoba overall, particularly among females .
The Manitoba Bureau of Statistics reports that the Prai-

rie ecozone will likely see substantial growth within the 65 +
age category, as will the province. This trend will focus in -
creasing attention on important issues such as geriatric healt h
and chronic care needs . From 1991 to 2026, this category's
percentage of the Manitoba population is expected to increas e
from 13 .3% to 20 .3% (15 .2% to 22 .8% in the prairie region) .
The 0-14 and 15-24 age categories are expected to experienc e
slight decreases in percentage of total population, both in
the Prairie ecozone and the province as a whole . (see Fig.2.42)

Implications For Sustainable Development
The retirement-age population is expected to increas e

substantially in the future, while the proportion of younge r
people decreases . Fewer children are taking over their par-
ents' farm when they retire . As a result, neighbouring land-
owners are acquiring larger farms . This trend may continue
to have negative economic and social implications for smal l
communities as schools, local governments and businesses
strive to remain viable .

Larger, regional service communities are growing with
the influx of young professional families . Much of this growth
is occurring within the agri-business sector because of mas-
sive investments of external capital . The possible lack of suit-
able employment opportunities for women may be of som e
concern, although a long-term trend is not available for analy-
sis .

Increased demands on geriatric care and support facili-
ties will have to be addressed, and the retirement needs o f
women appear to require special attention . Given the de-
parture of this group from the region during 1991/92, it i s
conceivable that retiring women do not find the current rang e
of home, health, and related services to be adequate in th e
Prairie ecozone . They also may be moving to be near othe r
members of their families. (see Fig. 2 .43)

If the net migration (1991/92) figures are indicative of
long-term trends, a disturbing fact is emerging . Young male s
are being attracted to new employment opportunities in th e
Prairie ecozone, while nearly twice as many young female s
are leaving, perhaps because of a lack of suitable employ-
ment. Assuming that the 1991/92 figures are representativ e
of future trends, substantial numbers of retirement-age d
women are also leaving . In absolute terms, these number s
are small and only cover a one-year period . The obvious
limitations of the data must be recognized .

Figure 2 .4 3

NET MIGRATION
For Prairie Ecozone 1991 - 1992 Female Ela

Male

Total -15 8

65 +0-14 45-6 415-24 25-4 4
Age Groups
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ROSSBURN CHOSEN DESTINATION FOR 30 ONTARIAN S

Some might say it is presumptuous of a village like

Rossburn, Manitoba, population 640, located 300 km north -

west of Winnipeg, to expect to attract big city dwellers . But

not the residents of Rossbum.
In 1995, the Rossbum town council, the local economi c

development board, the chamber of commerce and severa l

individuals were approached by a local resident with a nove l

idea. They agreed to invest $2,080 in an advertisement in

the Toronto Sun with the hope of attracting new residents .

Selling the virtues of clean air, low crime, wide open spaces ,

friendly faces, low taxes and affordable prices, the respons e

was overwhelming, according to the mayor of Rossburn . 6 1

The advertisement generated media attention worth a

good deal more than the initial investment . It also gener-

ated requests from 540 people for information kits. And more

than 75 families traveled to Rossburn for a first-hand look.

Thirty people have become new Rossbum residents: three

families have purchased a local service station, one perso n

was hired as an economic development officer and three fami -

lies have started new businesses.

Overwhelming Results for a Unique Ide a
The results of the Rossburn initiative are still being felt .

To date, 10 families have moved to this quiet and safe com-
munity on the edge of Riding Mountain National Park. What

is just as surprising — and reassuring to local residents — is

the way in which the newcomers have adjusted to the local

scene .
Initially, fifty people moved to Rossburn . Of the 20 who

did not stay, only one moved back East . Several live in nearby

towns and two families moved further West .

In the meantime, the ending to this fairy tale is far from

being written . The media (22 newspapers at last count) hav e

run the story worldwide and calls to Rossbum are still com-
ing in from as far away as England, Switzerland and Brazil .

-Rossbum, the little community that could, did.

SERVICE S
Several basic social services are available to communi-

ties within the Prairie ecozone . They include transportation,

communications, water and sewer service, waste manage-
ment, health care services, family services, police protection ,

community development and education. Each is a vital com-

ponent of the region's social infrastructure . Within each

component, progress toward sustainable development ca n

be tracked using a combination of indicators .

All cities, towns and villages in the Prairie ecozone have

sewer and water facilities . Just over half the rural munici-

palities in the region also have access to these services .

According to Manitoba Hydro, 100% of the towns in

the Manitoba Prairie ecozone have access to electricity.

ACCESS TO WATER
AND SEWAGE TREATMENT

Water is important to agriculture, manufacturing and

many other aspects of the prairie economy. Sewers collect

wastes for centralized treatment, efficiently eliminating the

spread of disease . Most rural households within the ecozon e

do not have access to centralized water and sewer systems .

They make their own provisions for potable water and wast e

disposal through water well systems, septic fields and hold-
ing tanks.

Increasingly, water is needed for diversified economic

options involving irrigation or light industry. Two indica-

tors of government assistance were used to measure rura l

water supply development : regional community water

projects and the development of supplies for farmsteads and

rural enterprises . It is assumed they indicate areas of need

and the level to which those needs are being met . The Prai-

rie Farm Rehabilitation Administration of Agriculture Canada

and the Manitoba Water Services Board of Manitoba Rural

Development work together in providing several prairie wa-
ter programs .

An Agricultural Area Water Pipeline project may service

a group of farmers, rural residents or community needs .

Government assistance is available for cost estimates, engi-
neering design, project management, construction supervi-
sion and technical support.
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Figure 2.44

TRENDS IN WATER SUPPLY DEVELOPMEN T
In the Prairie Ecozone - Farmstead and/or rural enterprise wate r
supply development*
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Source: Prairie Farm Rehabilitation Administration

*Includes: dugouts, wells, irrigation, and related projects. These may be new projects
or repairs to existing projects .

TREND : MI

The trend for water pipeline projects may be character-

ized as steady. Pipeline projects maybe measured in terms of

project length in kilometres or number of services (individual

connections) . These have fluctuated widely since 1991 . Gen-

eral program budget levels are stable .
The benchmark year of 1993 was used to indicate th e

municipal population connected to a community water sup -

ply system in towns greater than 1,000 people . The same

year was used for the percentage of metered service . In that

year, 90 .4% of the towns with more than 1,000 people wer e

linked to municipal water systems . Of that number, 71 .8%

were metered . With increasing attention to domestic wate r

pricing as a conservation strategy, it is likely that volume s

delivered on metered service will increase .
A decreasing trend is apparent regarding federal-provin-

cial support of water supplies for farmsteads and rural enter -

prises . Starting in 1994, funding allocations to individual

projects were limited . However, this is a indicator whic h

may not fully reflect the current situation. Cumulatively,

this program has provided service to thousands of landown-

ers .

Implications For Sustainable Development

Increasingly, water is becoming one of the most critica l

prerequisites for development in the ecozone . It is required

for agri-food processing and wastewater treatment for many

key prairie industries. Future economic growth in the ecozone

will need to be integrated with the water supply, both on the

side of water availability and effluent treatment .

GIARDIA PROBLEMS IN DAUPHIN
AND PARKLANDS REGIO N

During the first few months of 1996, it became apparent

that an outbreak of Giardiasis was occurring in several com-
munities north of Riding Mountain National Park. More than

30 cases had been reported by the end of April 1996 .

Giardiasis is a common waterborne disease transmitted

by a tiny intestinal parasite called Giardia lamblia . Giardia

may infect humans and other animals, commonly beavers ,

muskrats and dogs .
Although referred to as "beaver fever," the cause of Gia-

rdiasis is most often from human sources . Boiling water be-

fore use is the only guarantee against infection .91

Carrier Populations High in Riding Mountain Na-

tional Park
Giardia outbreaks occur in times when populations o f

carrier animals are high . At present, beaver populations are

high within Riding Mountain National Park, the source o f

domestic water for several parkland communities including

Dauphin . 71
Most communities in the parkland region rely on sur-

face water for drinking and other domestic uses . Water qual-

ity, as described by Manitoba's water quality index is gener-

ally described as "fair" . The largest town in the area is Dau-
phin, population 8,500, which receives water treated by chlo-

rination alone. This form of treatment does not protect the

supply from parasites such as Giardia and a related microor-
ganism, cryptosporidia . (see related story, p . 99) .

After the recent outbreak of Giardia, it became clear tha t

a solution was needed . The town is now working with th e

Manitoba government's water services board to build a $12

million treatment plant. It is expected to begin operation

by 1998 .

199 5
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INVESTMENT IN ROAD TRANSPORTATIO N

Travel within the Prairie ecozone has changed dramati-
cally over a short period of time . The Aboriginal people an d
early settlers depended largely on the region's waterways .
Later, horses or oxen-driven carts were used to move families
and goods . European in-migration was facilitated by the rail -
ways and the rail system served as the dominant mode of
transport for much of the 20th century . With increased in -
comes and the need to move goods and people beyond th e
limits of the rail system, road travel has become the trans-
portation mode of choice in the Prairie ecozone .

Several indicators were used to determine the sustain -
ability of transportation in the Prairie ecozone during the
reporting period of 1991 to 1995 .

Figure 2.4 5

EXPENDITURES ON ROAD TRANSPORTATION IN MANITOBA
by Public Sources Per Capita*
Year Federa l

Sources'
MB
Highways2

MB Nat. Res .' Municipal' Others

1990/91 12 .22 211 .78 0.72 61 .57 24 .96
1991/92 8 .58 203.93 0.54 61 .42 28 .06
1992/93 7 .37 202.82 0.99 64 .91 25 . 2
1993/94 19 .95 192 .90 0.97 61 .09 33 .3 1
1994/95 204.04 1 .01 30 .16

Source: Transport Canada, Manitoba Highways and Transportation, Manitoba Natural Resources, Manitoba Rural Development, Manitoba Northern Affair s
and Manitoba Urban Affairs.

* Amounts are in current dollars, not adjusted for inflation .

' Includes only Federal road transportation expenses in Manitoba .

'Includes capital construction and maintenance expenses of Manitoba's primary and secondary road systems (bridges, crossings, winter roads, road information, truck inspections, tendering, design ,
and engineering) . Includes federal contributions .

3 Includes all water resources-related capital construction costs, but only selected road construction, repair, and maintenance expenses from regional operations . Data are incomplete and understated,
although it is a relatively small proportion of overall provincial expenditures .

' Includes provincial contributions and rural municipal expenditures for roads, streets, crossings, and salaries .

'Includes provincial capital expenditures by Manitoba Northern Affairs, Manitoba Urban Affairs construction expenditures and grants within/to the City of Winnipeg, urban public transit systems
grants in the province, and Handi-Transit system grants in Winnipeg and rural Manitoba.

Note: Figures cannot be totaled since federal contributions are included in other categories . Totaling the figures would result in double counting of some contributions.

TREND:

Prairie ecozone residents, like all Manitobans, have see n
a relatively stable proportion of their tax dollars devoted t o
roads and related infrastructure (see Fig. 2 .45) . These figures
provide only a picture of effort, but do not measure whether
the effort is adequate to maintain the functionality of roads .

The number of secondary bus routes on provincial roads
within the ecozone has decreased substantially. Grey Goose
Bus Lines, which services the secondary rural routes, report s
a decrease from 38 routes in 1991 to 27 in 1995 .

Implications For Sustainable Development
Federal grain transportation reforms (e .g ., elimination

of subsidies, relaxation of rail line abandonment rules) will

result in increasing stress being placed on the Prairie ecoz-
one's road system. The rationalization of the grain elevator
system by the grain companies will further add to the amoun t
of agricultural related traffic on the provincial and munici-
pal road networks. Farmers and grain-handling companie s
are now using multiple-axle and multiple-unit tractor-trail-
ers to move their products . Recommended load restrictions
for roads and crossings are being pressured, causing signifi-
cant infrastructure stress . This will be a problem in the fu-
ture, particularly for local governments .

Transportation in the region will be dependent on
nonrenewable resources for some time to come . However,
Manitobans could reduce their use of fossil fuels by usin g
more ethanol or ethanol-blended gasoline .
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NEWSPAPERS AND LIBRARIES

Communications in the Prairie ecozone have change d

as much as any other part of the region's social infrastruc-

ture . For much of the time, information was dependent o n

transportation routes including rivers, trails and the railway.

The first residents shared information with each other a t

meeting locations such as The Forks in Winnipeg. Many o f

these sites were later served by fur trading posts . The flow of

information increased and the early mail system began t o

evolve .
Development of the rail system provided telegraph trans -

missions and a reliable mail service. With a rapidly expand-

ing population, communications activity also expanded .
Local newspapers served towns and villages, advising resi-

dents of current events in their regions . Operator-based and,

later, "party-line" telephone service followed .
Early in the 20th century, radio stations began to broad -

cast within the Prairie ecozone . They provided news, weather

and commodity reports that were of particular value to farm -

ers . The speed and volume of the information flow increase d

at unprecedented and irreversible rates . In the 1950s, televi-

sion made its first appearance, offering yet another commu-

nications medium . In the 1990s, electronic communication

is becoming a popular method of reaching out .

Figure 2.46

TRENDS IN CONVENTIONAL COMMUNICATION S
In the Prairie Ecozon e
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Sources: Manitoba Culture, Heritage, and Recreation,
Manitoba Community Newspaper Associaion .

There are 23 libraries in the Prairie Ecozone, an increase of one from

1993 . In other conventional communications, the number ofelectronic
broadcasters has remained constant since 1991 at 10 television and three

radio stations in the ecozone. However, a new wireless, digital cable sys-
tem, SkyCable, was launched in late 1996.

EXTENT OF SINGLE LINE TELEPHON E
SERVICE AND INTERNET SERVERS

Communications and information access indicate th e

degree to which Prairie ecozone residents are "connected to

the world." A solid range of indicator data is available to

assess progress . Several indicators were used to assess the

communication issue . Figures 2 .46 and 2 .47 report some o f

these trends .

Figure 2.4 7

TRENDS IN ADVANCED COMMUNICATION S
In the Prairie Ecozone

# of lines with multi-line service in Manitoba (000s )
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Sources: Manitoba Telephone System, Cantel, 1996

98 .1% ofManitoba homes have digital line service and all Manitoban s
have access to community calling service. The number of rural cellula r
telephone transmission sites has increased from 37 in 1991 to 43 in 1995 .
This figure includes MTS Cantel services only .

TREND : A

In general, the trend for communications is improving .

The total circulation of local community newspapers in th e

Prairie ecozone has declined substantially, although the

number of individual publishers is up slightly. Electronic

broadcasting systems have not changed since 1991, with 1 0

radio stations and three television stations in the ecozone . A

new digital television service has been launched in souther n

Manitoba . While the number of libraries has remained sta-
ble, the total number of people visiting libraries is appar-

ently increasing.
There is substantial improvement in telephone an d

Internet services. (see Fig. 2.47) . Most data in this area are

available only on a provincial basis . The provision of digital

and individual lines has been expanding gradually over time .

These lines offer higher quality service and a full range o f

telephone-based communications services including faxing ,

Internet access and numerous calling options such as voic e

messaging and call forwarding .
"Community Calling" services, offered by MTS in rura l

areas, enables local residents to make calls to at least one

adjacent exchange without incurring long distance charges .

Cellular coverage through the Cantel and MTS Mobility net -
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works has expanded considerably within the Prairie ecozone .
As interest and awareness of the Internet expands, MTS ha s
established local Internet servers on a cost-recovery basis .

Implications For Sustainable Developmen t
The contemporary information era is exposing rural resi -

dents to the latest in communications technology and qual-
ity. Improved telephone, cable television service and Inteme t
availability are increasing access to information within th e
Prairie ecozone .

Previously, extensive use of the telephone was either cost
prohibitive or difficult because of party lines . Cellular serv-
ice is of tremendous value to farmers who save time an d
money by calling for machinery parts or commodity prices
without driving into town . Cellular service also provides a
higher degree of security for rural families, particularly whe n
driving conditions are dangerous .

These media will link Prairie ecozone residents and com -
munities to the world, offering exposure to the latest infor-
mation and opportunities . The Internet, in particular, offer s
instant and affordable participation in the "global village"
and marketplace . Expansion in this area offsets the declin-
ing trend in community newspaper circulation . Furthermore ,
it is likely many local papers will begin publishing on-line .
This technology is increasing accessibility and reducing the
overall cost of communication with little environmental cos t
because of few physical infrastructure requirements .

FIRST PAPER IN THE CANADIAN WEST
TO GO ON-LINE

On April 1, 1996, the Minnedosa Tribune, which ha s
published continuously since 1883, became the first Cana-
dian newspaper to offer an Internet edition to subscribers.65

While the Tribune had an initial target of 50 on-lin e
customers, more than 350 had subscribed by the fall of 1996 .
Many of the subscribers are former residents of the south
Riding Mountain region who are scattered around the globe.
It is estimated there are as many as 10,000 former residents
who may, as they go on-line themselves, want to access their
old hometown newspaper.

The Minnedosa Tribune has operated continuously fo r
113 years . Eventually, all the Tribune's archives will be avail-
able through its Internet home page . Other services includ-
ing genealogy searches will be offered, also . Using the new
technology means that Minnedosa's community newspape r
can be placed on the same worldwide newsstand as the Ne w
York Times and the London tabloids .

The Minnedosa Tribune homepage can be found at http : /
/www.techplus.com/trib/index.htm .
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GOVERNMENT EXPENDITURES
ON ENVIRONMENTAL SERVICE S

Waste in the Prairie ecozone is produced from residen-
tial, agricultural and industrial sources . Material consump-
tion produces many streams of solid waste including plas-
tics, metals, paper, glass, organic materials and hazardous
waste . In recent years, provincial regulations have tightene d
considerably in response to public support for environmen-
tal programs. As a result, rural municipalities have had t o
revise their waste management strategies . In many commu-
nities, recycling and waste minimization have emerged as
important components of comprehensive waste management
systems .

"Reducing" or diverting solid waste from the waste stream
is the first and most cost-effective step within the "four R's "
(reduce, reuse, recycle and recover) . Waste reduction avoids
expensive processing, separation and treatment of waste prod -
ucts .

Given the evolving nature of the recycling sector, onl y
scattered samples of data are available . An ideal measure o f
sustainable development would balance the benefits of recy-
cling with the costs of labour and shipping . Increased con-
sumption and increased availability of recycling services ar e
two of the most important factors responsible for higher re-
cycling figures . Considering these data alone, however, it is
not possible to determine to what extent these factors ar e
responsible for the changes . A mix of data sources was used
to determine a trend for waste management expenditures .

TREND : rl

Spending on environmental protection has not change d
much from year to year. Expenditure data are inconclusiv e
because increased spending does not necessarily mean im-
proved environmental protection. Operational aspects of th e
issue may be more important. In fact, less spending may b e
appropriate or desirable in certain cases, especially if servic e
duplication is eliminated.

Implications For Sustainable Development
Environmental protection is one of the foundations o f

sustainable development. Historically, protection has been
viewed as an added cost, not a necessary part of doing busi-
ness . To ensure sustainability, environmental protection
needs to be considered an investment in the future .

Figure 2.48

PROVINCIAL AND LOCAL GOVERNMENT ENVIRONMENTAL PROTECTION EXPENDITURE S
In Manitoba' 1990-1994 $000

Sewage Collection
& Disposal

Waste collection
& disposal

Other environmental
services2

Total Pollution
abatement and control

Year Provincial Local Provincial Local Provincial Local Provincial Local
Government' Gov. Government Gov. Government Gov. Government Gov.

1990 15,165 52,055 5,415 25,682 9,750 733 15,165 78,47 0
1991 17,339 55,495 6,493 26,043 10,846 884 17,339 82,42 2
1992 21,255 89,248 6,659 31,123 14,596 764 21,255 121,135
1993 61,193 30,220 755 92,16 8
1994 58,384 34,156 754 93,294

Source: Statistics Canada - Catalogue No. 11-528-XPE, No. 3

'Local government expenditures exclude transfers between municipalities . Provincial/territorial government expenditures include intergovernmental transfer payments .
' Local, provincial and territorial government expenditures on other environmental services includes expenditures specific to pollution control .
' Some provinces and territories report their sewage expenditures under water supply expenditures, which are not considered as environmental protection expenditures .
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WASTE MANAGEMEN T

The current recycling trend is very positive in the Prairi e
ecozone. A number of rural recycling programs were initi-
ated during the early 1990s . However, it was not until 1995 ,
the last year of the last SOE reporting period, that participa-
tion by Manitoba's rural and northern municipalities in-

creased to 73% . In that year, 123 municipalities registered
with the Manitoba Product Stewardship Program . Similarly,
the number of registered communities operating structure d
programs now provide services for 92% of the rural popula-

tion .

Figure 2 .4 9

WASTE REDUCTION ACHIEVEMENTS
1988-1994

1988 1992 1994

Population 1,084,100 1,096,000 1,131,000
Disposal (tonnes) 1,088,436 888,856 893,569

Per Capita (kg) 1,000 810 (19%) 790 (20%)

Source: Manitoba Environmen t

Figure 2 .50

ELIGIBLE MATERIALS AND RECOVERY RATE
(MPSP 1995)

	

Available ® Recovered ,

	

% recovered

Old News- Aluminum PE.T # Steel Magazines Gable top Box- Telephon e
papers & containers plastic. containers /catalogues cartons board directories

flyers

Source: Manitoba Environment

The Manitoba Product Stewardship Program funds the recycling of five
mandatory materials including : newspapers and flyers, aluminum, glass ,
and steel containers and plastic soft drink bottles (#1 PET) . In addition,
Municipal Recycling Support Payments were made available for the recy -
cling of magazines, milk cartons, boxboard, and telephone books .
Figure 2.54 provides information on the available amounts of these items
and the tonnage recovered in 1995 .

Reported tonnage ofall MPSP eligible materials recovered through mu-
nicipal recycling systems in 1994 was 5,500 tonnes . Total tonnage col-
lected in 1995 more than doubled to 15,500 tonnes . As municipal recy-
cling programs mature, and additional materials are added to the collec-
tion systems, recovery rates will increase.

Figure 2.5 1

HOUSEHOLD HAZARDOUS WASTE COLLECTED

Years Waste Collecte d

(tonnes)

# of Collection
days held

1993 19 .6 1 1

1994 31 .9 1 6

1995 33.7 1 9

Source : Miller Environmental Corporation

Figure 2 .52

MUNICIPAL RECYCLING
1995

% of tota l
municipalitie s

# of municipal recycling programs 114 5 6

# of curbside systems 46 40

# of depot systems 68 60

If of households with recycling service 306,000 84

# of population with recycling services 976,500 89

# of planned recycling systems 1 1

Source: Manitoba Product Stewardship Corporation and Manitoba Environment

In total, 124 municipal corporations, two First Nations communities and
the town ofPine Falls have registered with the Manitoba Product Steward-
ship Program since its establishment in January 1995 . Approximately
89% ofManitoba's population of 1 .1 million resides in these participat-
ing communities . The City ofWinnipeg completed the final implementa-
tion phase of its curbside recycling system in March 1996 and is no w
providing service to 170,000 single family households . Expansion to
80,000 multi-family units will continue in 1997 .

Figure 2.5 3

PESTICIDE CONTAINERS COLLECTED
As % of total sales
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TREND: A

The trend for waste management is showing improve-
ment. Between 1991 and 1995, Manitobans achieved a 20%
reduction in waste generated. As well, a strong foundation
was put in place for the 50% waste reduction target set by
the Canadian Council of Ministers of the Environmen t
(CCME) for the year 2000 .

However, pressures that existed in 1991, which resulte d
in the commitment to minimize waste, remain strong i n
Manitoba . These include :

• increased public awareness of the benefits of waste re-
duction

• escalating costs for proper handling and disposal of waste
• a need to review practices for locating regional landfills
• stricter environmental regulations .

Another important success story relates to the Manitob a
Tire Stewardship Board (TSB) . Since its establishment in 1993 ,
the TSB has diverted thousands of tonnes of tires from Mani-
toba landfills . As well, a major recycling plant, Tire Recy-
cling Corporation (TRC) of North America in Winkler, is lo-
cated in the ecozone . TRC was a winner of the 1995 Sustain -
able Development Award of Excellence, in the small busi-
ness category.

With the provincial government's sale of the Manitob a
Hazardous Waste Management Corporation to Miller Envi-
ronmental in 1995, the number of household hazardou s
waste days and the volume of hazardous wastes collecte d
have increased .

A final positive trend relates to the growth of the Asso-
ciation for a Clean Rural Environment (ACRE) program . Thi s
management program for pesticide containers is expanding ,
with a container return rate approaching 90% .

Implications For Sustainable Developmen t
The benefits of recycling include :

• less pressure on the environment
• a decreased need for new materials, both renewable an d

nonrenewable
• savings for manufacturers and consumers by using recy-

cled instead of new material s
• economic and employment benefits in the recycling in-

dustry
• less potential for pollution of water and soil .

Institutional leadership in waste minimization is funda-
mental for any efforts to be effective . In particular, the Mani-
toba Tire Stewardship Board and ACRE have generated posi-
tive results in the Prairie ecozone . They both offer "closed -
loop" solutions for waste . In other words, they deal with the
product from its introduction to the waste stream to its fina l
stages of existence. The Manitoba Tire Stewardship Board
has played a key role in reducing stockpiles of discarded tires .
(see also, Municipal Waste Management, p . 130-135) .

TREND SYMBOLS
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CASE STUDY IN SUSTAINABILITY:

THE MANITOBA TIRE STEWARDSHIP BOARD

In 1992, the Manitoba government instituted a tire lev y

of $3 .00 for every new tire sold in the province . The levy

was collected by tire retailers and by new vehicle dealers .

On April 1, 1995, this process was refined with the es-
tablishment of the Manitoba Tire Stewardship Board, a cor-
poration managed by three representatives of industry (Rub -
ber Association of Canada, CAA Manitoba and Western Ca-
nadian Tire Dealers and Retreaders Association) . Two ap-
pointees from the Manitoba Government are also involved .

Under the Tire Stewardship Regulation, the Tire Stew-
ardship Board licenses all tire and vehicle retailers and col-
lects the levy from them . Levies contribute to a fund that
pays for the collection, transportation, storage, processin g
and disposal of scrap tires . In the future, the fund may also
support a research and development component on behal f

of scrap tire processors .
The program is simple, but very effective . A potential

processor may apply to the board for registration . The board
will set a product credit based on projected costs for wast e
treatment and the potential for wealth or job creation t o

Manitoba.
This credit, up to $2.50 per 20-pound passenger tir e

equivalent (PTE), is paid upon proof of sale of the new recy-
cled product . Tire derived fuel (TDF) is also included in the
program to cover tire waste converted to fuel . The cost of
tire pickup, transportation and storage are included in th e
credit and are not paid directly by the board . Those items
are left to industry.

The second important part of the program involve s
municipalities . They are offered an incentive of 50 cents pe r

tire to divert scrap tires from landfills to registered proces-
sors . All Manitoba municipalities are eligible . The program

has been a huge success. There are virtually no stockpiles of

tires left in Manitoba. As of November 1995 :
• more than $3 .4 million was paid to processor s
• more than $250,000 was paid to municipalitie s
• 1 .45 million PTEs have been recycled
• retailers have saved more than $250,000 in transporta-

tion charges and tipping fees
• about 70 new jobs and dozens of part-time jobs hav e

been created by processor s
• the cost of recycling a passenger tire is currently $2.65,

including all program costs .
The Manitoba Tire Stewardship Corporation appears to

be a case study in sustainability because it is self-sufficient ,

the costs of operation are borne by the users, the problem o f

waste tires has been almost eliminated and economic activ-
ity has diversified .

rei
Recycling :

Recycling :
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199 4

Source:Manitoba Environmen t

Figure 2 .5 5
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It is estimated that 800,000 used tires are generated annually in Mani-
toba . Significant progress has been made in increasing the number oftires
recycled over the past five years. Recycling levels have increased over 100%
since 1991 . In addition, Manitoba's inventory ofused tire stock piles ha s
been nearly eliminated.
Percentages ofannual tire production recycled during 1994 and 1995 ex-
ceed 100% due to progress in eliminating stock piles of used tires from
previous years.

Figure 2 .5 4
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ACCESS TO HEALTH CARE SERVICES

Basic health care services are a crucial component o f
sustainability in the Prairie ecozone . Manitoba's health care
system attempts to provide general services at the local com-
munity level while more specialized treatment is offere d

within larger centres .
The vast majority of acute care services are concentrate d

in Winnipeg hospitals . Typically, Prairie ecozone residents

visit their community physician on a regular or "as needed "

basis . In some emergency cases, or if specialized treatment is

required, they are transferred to Winnipeg . The lack of acut e

care services has always made life in the Prairie ecozone chal-
lenging .

The Manitoba Health Services Commission maintains a

variety of statistics on the delivery of health care in the prov-
ince . Some of these data are tracked on a regional basis .
Material relevant to the Prairie ecozone can be used to pro -
vide viable sustainability indicators .

Figure 2 .5 6

PRAIRIE ECOZONE TRENDS IN HEALTH CARE

1991-1995
Year Beds per 1000

Population

Rural GPs per 1000
Population '

1991 6 .33 0 .7 7

1992 6 .18 0 .78
1993 6 .44 0 .77

1994 5 .46 0 .72

1995 5 .35 0.71

Source: Manitoba Health Services, 1996

1 . Includes general practitioners in all areas of rural Manitoba . Reports in later years include
regional statistics.

TREND : V

The trend for health care services is declining . In recent
years, many jurisdictions have tried to address the spiralin g
cost of health care . Manitoba began restructuring service
delivery in the early 1990s and the process continues . Figure
2.60 indicates various trends within the health care sector.

The statistic, "beds per 1,000 population", indicates th e
number of hospital beds has declined substantially since 1991 .
General practitioner services have also dropped slightly. The
"total number of medical services per 1,000 population" ap-
pears steady at approximately 9,135, although the signifi -

cance of any trend in this area may be difficult to ascertain .
Medical services include total visits, consultations, surgeries ,
laboratory tests and related activities .

The per capita cost of health care delivery has remaine d
stable, at approximately $182 .55, although, in real dollar
terms (accounting for minor inflation), they have droppe d

somewhat . This trend can be considered positive from a cos t
perspective, although the ability of health care staff to main-
tain service quality may be compromised . The availability
of personal care beds per capita has remained steady, at ap-
proximately eight per 1,000, despite a gradual increase i n

need .

Implications For Sustainable Development
The issue of health care delivery has major implication s

for sustainable development in the Prairie ecozone . To lead
productive lives, ecozone residents must maintain a basic leve l
of personal health . This, in turn, requires delivery of a ful l
range of health care services from primary and preventiv e
care to acute treatment .

Prairie residents cite the lack of doctors, nurses, an d
health care services in smaller towns as a major issue . As
well, rapidly increasing costs seriously compromise the abil-
ity to provide services in the future. Without additional rev-
enue, the resources required to maintain current levels mus t
be appropriated from other programs. This may have im-
portant sustainable development implications for the envi-
ronment, education, agriculture, natural resources and fam-
ily services .

TREND SYMBOLS
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EDUCATION AND TRAININ G

Until 30 years ago, one-room school houses dotted the
Prairies . Often, the resident teacher lived in the rear of th e
school building or boarded with a nearby family. With the
introduction of provincial funding for school bus service in
1967, the centralization process began .

Today, children in the Prairie ecozone may go to three
different facilities in three different communities to obtai n
their primary education. Bus rides of up to one hour ar e
scheduled in some areas . However, rural children receive a
comparable education to other children in the province . With
the expansion of Internet services, it is likely that educationa l
opportunities will continue to improve.

There are now a variety of training programs available
to enhance future employment opportunities . Many of these
involve apprenticeship training for skills needed in the Mani -

toba economy. Sectors requiring skilled labour are affected
by the availability of potential employees with appropriate

training . Distance education is becoming another popular
method of educational achievement .

A range of data are available to assess sustainability with

regard to education and training : the number of high schoo l
graduates, the number of university graduates and the
number of students enrolled in post-secondary colleges .
While there are strong data about public schools in the
ecozone, there are several weak points, particularly related t o

post-secondary education. Data on investment by govern-
ment in training programs are also limited . In recent years,
there have been ongoing negotiations between the federa l

and provincial governments . This has resulted in significan t
adjustments in funding formulas, making it difficult to de -
fine sustainability trends accurately.

ENVIRONMENTAL INDUSTRIE S
COOPERATIVE EDUCATION PROGRAM

A FIRST IN CANAD A

The Environmental Industries Cooperative Education
Program was created through a partnership with the Triple S
Development Corporation, Focus 2000 and the Selkirk Schoo l
Division . Partial four-year funding was provided by the fed-
eral government .

The program, introduced at Lord Selkirk High School i n
January 1995, offers students a chance to explore some o f
the more than 200 careers in environmental industries, while
receiving high school credit . It also helps students make the
transition from school to work.

The program is divided into four classes :
• introduction to environmental issues
• introduction to environmental industries, laborator y

techniques and theory
• introduction to the Workplace Hazardous Materials In -

formation System (WHMIS) and The Transportation and
Handling of Dangerous Goods Ac t

• technical communications for environmental workers .
All classes help to promote interest in scientific values ,

sustainable development values, team skills and problem -
solving skills . The program allows students to explore the
rapidly expanding job field of environmental industries . The
aim is to prepare students for the job market, particularly in
the environmental field. Forty students have taken the course
as of January 1997 . This program was a winner of the 199 5
Sustainable Development Award of Excellence, in the educa-
tion category.
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Figure 2.5 7

BASIC LEVELS OF EDUCATION
For Manitob a
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199 4

Source: Statistics Canada Catalogue No. 81-229

N/D = No Dat a

Figure 2.5 8

GOVERNMENT INVESTMEN T
In selected Ecozone training programs per trainee, 1995

8905

7244 '

6570

6897 .

Source: Manitoba Education and Training, 1996

* Includes training services purchased directly from Assiniboine Community College in
Brandon by Human Resources Development Canada .

** Includes funding to Prairie ecozone First Nations communities provided by the Pos t
Secondary Student Support Program of Indian and Northern Affairs Canada.

*** Funding included total per trainee costs for the Stevenson Aviation Academy, Manitoba
Fire college, and two private religious colleges .

Figure 2 .5 9

ENROLMENT RATES
For Manitob a

# of students (000s)
59

54
1991
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1993
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199 5

Source: Enrolment & Transported Pupils Report, Schools Finance Board, 1995

TREND :

The trend for education and training is steady . The
number of high school and university graduates is increas-
ing. This is considered healthy and should benefit the prov-
ince . Enrolment at post-secondary colleges has remained
stable for the brief period for which we have data .

Enrolment rates have remained steady since 1991, at ap -
proximately 96% of all six- to 18-year-old children . Manitoba
Education estimates that this totals approximately 56,000 stu -
dents . This number is based on provincial enrolment ratio s
and population estimates . The average distance travelled to
school has also remained constant at 1 .2 kilometres .

Student-teacher ratios are up slightly, having increase d
from 18 .11 students per teacher in 1991 to 18 .80 students per
teacher in 1995 . The student-teacher ratio is a standard meas -
ure used by Manitoba Education and Training . It reflects the
average level of professional services delivered within the public
school system . It includes teachers of physical education,
music, English as a second language, in addition to regular

classroom teachers . School-based administration personne l
are excluded . This ratio is an average for all Manitoba schools .
While there are some schools with lower student-teacher ra-
tios, higher ratios are common in many Manitoba schoo l
settings .

Post-secondary attainment and Grade 12 achievemen t
trends are not discernible from the available data . In 1991 ,

35 .9% of the population over 15 years of age had post-sec-
ondary training . Further data will not be available until the
next census report is released in 1998.

Only a benchmark at 1995 can be set for trends in train-
ing investment by government . (see Fig. 2.58) .

Federal First Nations training expenditures in Manitoba
are estimated to have increased by 18% per year for the past
decade . 73 However, it is difficult to track this trend given the
rate at which First Nations programs are evolving. It is im-
portant to note that Brandon University is a major training
centre for First Nations students . First Nations students at
this university comprise 25% of the student population .

Implications For Sustainable Developmen t
The delivery of effective education and training programs

is paramount to sustainable development within the Prairi e
ecozone . Increased emphasis on monitoring and evaluatin g
progress is required .

Grade 12 graduate s

s''s

	

University graduate s

Enrolled at post-secondary
cone _ e s

Federal (HRDC) expences at ACC *

Federal (INAC) expenses atBU YC**

Provincial funding to BU

Provincial funding to ACC

Provincial funding to 4 selected colleges***

Average measured federal and provincia l
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PROMOTING LITERACY AND HEALTH

In the past, literacy was measured by grade-level achieve -

ment . In 1989, Manitoba's Task Force on Literacy defined

literacy as the ability to read, write, comprehend and use

mathematics adequately to satisfy whatever requirements th e

learners determine are important for their lives . '

The definition of literacy has broadened to recognize its

social context as a set of skills changing through life. Read-

ing is more than decoding the alphabet, it is the ability to

understand and employ printed information in daily activi-
ties . Literacy is a means to achieve one's goals and to de-
velop one's knowledge and potential.

The causes of limited literacy are broad-based and inter-

related. Social and economic factors such as inadequate edu-

cational opportunities, family background, abuse and pov-
erty have greater significance than personal factors such a s

perceptual difficulties and learning disabilities .

Limited Literacy Due to Family Backgroun d

Children of parents with reading problems are more likely

to have problems themselves. One third of children of par-
ents with less than eight years of education go no further

than that level themselves . Research suggests that poverty is

both a primary cause and a symptom of lower reading levels.

The consequences of low literacy are immense . Self-es-

teem suffers and access to employment and economic secu-
rity is severely restricted. Most lower skilled readers are ei-
ther unemployed or working in low-paying jobs . While the

relationship of literacy to health and well-being is under-

studied, it is known that poor readers are at risk for poor

health for a number of reasons .
• Health information is given and received primarily in

complex, written formats .
• Poor readers are reluctant to question, and are less likel y

to understand what health professionals say.

• Poor readers are more likely to be working in unsaf e

working environments, unable to read safety instruction s

and overlooked for training.
• The poverty and associated stresses of poor readers lea d

to higher morbidity and mortality .

• Lower education levels are associated with poor nutri-
tion, smoking, inactivity and higher stress .

Literacy problems affect the entire economy through th e

cost of income supplements, retraining and health care . The

Canadian Business Task Force on Literacy (1987) estimate d

that literacy problems cost $4 billion per year.

Within the Prairie ecozone there are many success sto-
ries. Literacy programs take place within many communi-
ties . There are 68 volunteers providing innovative and

learner-involved programs to 588 individuals in several Mani-
toba communities, including Virden, Brandon, Portage la

Prairie, Dauphin, Minnedosa, Roblin, Russell, Winkler and

Altona .

COMMUNITY INSTITUTIONS
AND PARTICIPATION

Institutions in the Prairie ecozone are another impor-
tant component of the region's social infrastructure . Institu -
tions are the organized and ad hoc networks through whic h

people contribute to their communities . Rural Manitobans
have always been noted for their ability to achieve commu-

nity goals by working together .
From municipal governments and local cooperatives to

charitable and recreational events, the Prairie ecozone is a prim e
example of community activity, representing a critical and
often undervalued component of sustainable development .

Figure 2 .60

ECOZONE TRENDS IN GOVERNMENT AND LOCAL

PLANNING
1991-1995
Year UMM Meetings* Related Number of Community

to Sustainability Round Table Initiatives
1991 n/a 1 7

1992 23 2 5

1993 52 3 7
1994 38 4 7
1995 47 50

Source: Manitoba Rural Developmen t

*Includes meetings of the UMM Executive with other levels of government .
The vast majority of these meetings would most appropriately be catagorized as economic .

EXTENSION AND COMMUNITY
DEVELOPMENT

Extension and community development programs pro-

vide rural communities with practical and economic infor-
mation as well as other forms of assistance . They offer infor-

mation on new farming methods, home economics, smal l

business assistance and investment capital to residents in th e

Prairie ecozone . These programs are offered primarily by th e

provincial government .
Most of the extension and community development dat a

are not available on a year by year basis . Figures as of 199 5

are included as a benchmark for the future . Extensive dis-

cussions with relevant institutions and personnel occurred
in the hopes of determining suitable indicators for future

sustainability assessment . Ideal information would include

the range of extension services offered and the various forms

of financial advice or funding assistance provided.
Also, an evaluation of usefulness or effectiveness would

be helpful . A very significant indicator may involve the role
of Manitoba's credit unions/caisse populaires which repre-
sent major economic activity in the region .
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Figure 2 .6 1

EXTENSION AND COMMUNITY DEVELOPMENT
PROGRAM TRENDS
In the Prairie Ecozone, 1995 (#s)

Source: Manitoba Agriculture, 1996

* Includes all Manitoba Agriculture offices within the Central, Northwest, and Southwes t
regions (except The Pas and Astern).

** Includes a wide range of specialists in the areas of agricultural Crown lands, soils and
crops, 4H/youth programs, pests, and livestock support . Extension staff in regional and
central offices are included.

TREND : :

The trend for extension and community developmen t
is steady. The number of agriculture extension offices withi n
the Prairie ecozone has remained constant during the re -
porting period . It is important to note many aspects of
Manitoba Agriculture focus on extension services . This sup -
port is provided through central or field offices throughou t
the region .

In terms of community development, Manitoba Rura l
Development maintains six regional offices within the Prai -
rie ecozone . Technical and funding assistance is provide d
through the Rural Economic Development Initiative (REDI )
as well as through various Community Economic Develop -
ment (CED) Services . Definite growth trends are evident in
both project areas . In 1995, 122 projects were funded throug h
REDI in the Prairie ecozone, at a value of $4 .3 million .

Community Economic Development Services (CED) in -
clude community round tables and conservation districts .
(see story opposite) . Other CED projects and funding includ e
downtown revitalization projects and various local Grow
Bond issues of investment capital . The number of CED
projects in the Prairie ecozone has increased from three in
1991 to 18 in 1995 . In dollars, $8 million was spent on thes e
projects in 1995, compared $1 .2 million in 1991 .

The Community Futures program, a federally supported
initiative created in 1986, has seen five of its 14 Manitob a
corporations established in the Prairie ecozone . These are :

• Dakota Ojibway
• Heartlan d
• Parkland
• Wheat Belt
• Central Plains .

The Community Futures model promotes developmen t
within local communities as opposed to attracting industry
from outside . As of 1994, these corporations had investe d
more than $40 million into expanding local capabilities an d
economic growth potential . While a figure from previou s
years was not available, a clear growth trend has been occur -
ring .

Implications For Sustainable Development
Extension services provide technology and information

about improved agriculture techniques . It is important to
offer farmers and other prairie residents the latest informa-
tion. Benefits may include increased efficiency and profit -
ability, more diversification options and environmental en-
hancement . All these aspects contribute to sustainability .

STRONG PRAIRIE INSTITUTION S

Since the first rural municipalities and local government
districts were established in the Prairie ecozone more than a
century ago, grassroots participation in government and plan-
ning has been a major facet of life . For 25 years, conserva-
tion districts have been developing and now cover approxi -
mately 50% of the Prairie ecozone . Community round ta-
bles are relatively new forms of local government participa -
tion. Both approaches are useful means of community par-
ticipation and typically spring from the interests of local gov-
ernment .

The number of municipal corporations (including rura l
municipalities, towns and villages) participating in conser-
vation districts has increased from 38 in 1991 to 61 in 1995 .
From 1991 to 1995, the total value of all conservation dis-
trict expenditures, including support from external busines s
and organizations, increased from $2.9 million to $3 .7 mil -
lion. Manitoba's conservation districts receive 75% of thei r
funding-from the provincial government and 25% from the
local government . Increasingly, additional funds are sup -
plied from external sources .

Community round tables have evolved as a uniquely
Canadian method of achieving consensus on interrelated is -
sues . Manitoba's community round tables have focused on
developing a community vision. Once there is agreement,
the groups serve as a medium for addressing other impor-
tant issues .

Community round tables and conservation districts con -
tribute toward sustainability in the Prairie ecozone becaus e
they serve as forums for discussion of environmental, eco-
nomic and social issues . They are solution-oriented ap-
proaches that consider all relevant aspects of sustainable de -
velopment .

if of regional* agriculture frerdoffice s

# of agricultural extension reps .

# of agricultural credit corporation services

# of Manitoba Crop Insurance Corp . agents

# of-home economist services

# of other extension specialists** 6 5
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CULTURE, HERITAGE
AND RECREATION TRENDS

Cultural, historical and recreational activities are funda-

mental to a healthy, thriving community . Historically, they

have been central aspects of life within the Manitoba Prairie

ecozone .
In 1995, there were:

• 21 French immersion school s
• 33 schools offering courses in German
• 10 schools offering Native language instruction

• 231 recreation facilities in the Prairie ecozone, includ-
ing pools, arenas and curling rinks

• 235 community festivals
• 151 historic sites .

Seventy per cent of the ecozone's municipal corporation s
were served by a recreation director.

A limited range of indicators was available for assessing

the sustainability implications of culture, heritage and rec-
reation within the Prairie ecozone. While they provide som e
insight into this aspect of life in the ecozone, they are not
exhaustive . Significant efforts will be required to monito r

these and related indicators in greater detail .

Figure 2 .6 2

CULTURE AND HERITAGE TREND S
In the Prairie Ecozone

)

incial* Historic Site Preservation Expenditures (000s)

incial Park** Interpretive Attendance (000s)

1991

	

1992

	

1993

	

1994

	

1995

Sources: Manitoba Culture, Heritage, and Citizenship and Manitoba Natural Resources, 199 6

`Expenditures may vary on an annual basis in accordance with projects undertaken.
**Includes actual attendance at Interpretation Programs offered via the Spruce Woods Provincia l
Park Interpretive Centre and the St . Norbert Reception Centre

TREND:

The trend for culture, heritage and recreation is steady .

The number of historic sites in the region has increased sub-
stantially, from 94 in 1991 to 151 in 1995 . Expenditures o n

provincial historic sites have also grown, from $2 .6 million

in 1991 to $5 million in 1995 .
Many community festivals are held in the Prairie ecozone

each year, but only benchmark data are available. The Prai-
rie ecozone is well served by an extensive network of recrea-
tional facilities and, often, professional staff support. These
figures are reported to be stable .37 While the reported number
of recreational facilities in the ecozone seems small, it shoul d
be noted that nearly every community in the region, regard -
less of size, has at least one facility.

The number of schools in the Prairie ecozone offering
Native language instruction has declined by two, from 12 t o
10 . The reasons for this are unclear and they appear to b e
offset by expansion in Winnipeg .

Implications For Sustainable Developmen t
Culture, heritage and recreation are important aspect s

of life for Prairie ecozone communities . These activities pro-
vide opportunities for learning, participation and fellowship
for ecozone residents . E ach of these opportunities may im-
prove an individual's desire or ability to work and be crea-
tive . Recreation, in particular, can contribute to one's health

and energy levels, further enhancing productivity and qual-
ity of life .

The availability of Native language instruction and othe r
cultural activities is particularly relevant to sustainable de-
velopment in the Prairie ecozone . Fostering an enhanced
cultural identity within any community contributes to gen-
eral well-being .

Number of Historic Sites in Ecozon e

2 0

1 5

10

5

0
Pro v

9 0

7 0
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FIRST NATIONS' SPIRITUALITY
AND CULTURAL CONTINUITY

In an age when there is much effort devoted to preserv-
ing the productive capacity of the land on the Prairies, it is
also important to remember the traditions and spiritual val-
ues that help people connect to their environment and use
its assets with respect and care. Treasuring our traditions,
sites and objects of the past help us make this connection .
Although often overlooked, the Prairie ecozone is rich in spir -
itual sites and traditions.

One of these is the Nahastewin Site located on a high
point of land at the west end of Rock Lake, just west of Pilot

Mound in southern Manitoba . The obvious features at this
site are a complex series of burial mounds . Less obvious ar e
the archaeological materials left behind in associated camp-
sites near these earthworks.

Intriguing Artifacts Found at Sit e
The earliest known feature at this site is a limestone slab

platform which may have served as an altar. A projectile point

from an arrow or spear was recovered from the western edge

of the feature and there is a small amount of charcoal and

charred animal bone associated with it. The site may be as

much as 2,500 years old .
Campsites scattered around burial mounds, indicate on-

going use of the site until possibly as late as A.D. 1600 —over

2000 years of ceremonial and spiritual communion .
With its magnificent, panoramic view, the site woul d

have been a suitable resting place for loved ones as they be-
gan their spirit journey to join their ancestors.

There are other such sites throughout southwestern
Manitoba . They form a focus of continuity for First Nation s
spirituality.

AN ENVIRONMENTAL INITIATIVE THAT WORKS FOR CANADA'S FIRST PEOPLE S

The Centre for Indigenous Environmental Resources (CIER) was founded in 1994 by a board

of 10 First Nation leaders from across Canada . Together, they established a mandate aimed a t
increasing First Nations participation in environmental decision making .

At the heart of this initiative is a commitment to create and implement First Nation environ-

mental capacity at the community level . This includes design and delivery of a post-secondary
environmental education and training program, assisting First Nations with a broad range o f

environmental services and undertaking indigenous environmental research and policy develop-

ment .

Education and Training Program Meets Broad Objective s
CIER's 27-month environmental education and training program is based on meeting a broa d

range of environmental, social and economic objectives from a First Nation perspective . The
program provides First Nation youth with viable community development options in addition t o
the necessary capacity to engage in environmental protection initiatives in a manner that is con-
sistent with the underlying principles of natural law. In many senses, this approach is similar to
what many groups refer to as sustainable development .

Training First Nation youth in environmental applications not only serves to help communi-
ties understand and deal with their environmental issues, but also facilitates a community's mov e
toward greater self-sufficiency by providing employment opportunities . Many students plan to
take the knowledge and skills learned through the program back to their communities to assist i n
finding solutions to common environmental issues, such as inadequate water and sewage treat-

ment and contamination of water supplies .
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HUMAN LIFE ON THE PRAIRIE S

Sustainable develop-
ment extends beyond the
level of the community t o
the well-being of the indi-
vidual. The framework
for assessing sustainable
development in the Mani-
toba Prairie ecozone include s
trends that affect the average resident . These issues encom-
pass the areas of well-being and satisfaction . While some of
these issues are nearly impossible to measure accurately, the y
may be some of the most important .

Society is changing its view of how health and well-be-
ing are defined . The definition of health has changed fro m
"the absence of disease or physical problems" to "physical ,
mental and social well-being" . '

The way individual and community health are meas-
ured is also changing. Traditional measures of longevity, rate s
of disease and death, and measures of physical health ar e
now being supplemented . Information on quality of health
and well-being, the impact of health problems on everyday
life and measures of mental and emotional health have bee n
added.

Sustainable development indicators in this area includ e
individual health; equity, empowerment and wealth distri-
bution; personal safety; and quality of life .

Similar to issues covered in the health services section ,
individual health and welfare may be affected by the avail-
ability of support services relative to urban centres such a s
Winnipeg .

Security and accident-free living help to ensure the pro-
ductivity of individuals who contribute to society. Like many
other occupations, farming has pressures that take their toll .
Addictive habits can become problematic. As well, chroni c
social problems exist in the ecozone, as they do in all othe r
areas of the province .
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INDIVIDUAL HEALTH TREND S

Several conventional health indicators were used to
evaluate sustainability for this issue. Ideally, a wide range of
information relating various health concerns to environmen -
tal risk factors would be included. It is important to note
there are many problems associated with environmenta l

health indicators .
For example, lung cancer rates could be associated wit h

a radon gas risk or with smoking . Greater efforts could b e
devoted to monitoring these issues in the future . All health
indicators were taken from the 1996 benchmark, Report o n

the Health of Canadians, prepared by the Federal, Provincial ,
and Territorial Advisory Committee on Population Health . 2 6
The data cover the entire province, not just the Prairi e

ecozone .

Figure 2 .6 3

INDIVIDUAL HEALTH TREND S
In the Prairie Ecozone, 199 5

Disability-free life expectancy (years )

	

% of Manitobans with high blood pressure

	

2 2

	

% of Manitobans overweight
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of Manitobans with high blood cholestoral
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Manitoba teen pregnancy rate per 1000

	

6 0

	

Low birthweight rate (5)

	

5 .4

	

New male cancer incidence per 100,000

	

45 6

	

New female cancer incidence per 100,000

	

34 3

Source: Federal, Provincial, and Territorial Advisory Committee o n
Population Health, 1996

Figure 2.64

INDIVIDUAL HEALTH TRENDS
In the Prairie Ecozone, 199 5

% of Manitobans smoking 29

Smoking attributable deaths(%))oon prairies (F/M) 13 .6/22 .9

% of Manitobans who drink heavily on a regular basis 19

% of Manitobans drinking and driving 18

% of Manitobans reporting 2+ sex partners 10

Gonorrhea rate per 100,000 84

Chlamydia rate per 100,000 292

AIDS rate per 100,000 1 .2

Infant mortalilty per 1,000 6 .8

Source : Federal, Provincial, and Territorial Advisory Committee on
Population Health, 1996

TREND: ??

The trend for individual health is unclear. For the most
part, Manitobans experience similar health patterns to th e
national average . However, some differences are important

to note . More Manitobans are overweight compared to other

Canadians . Manitoba also has a significantly lower rate o f
AIDS infection . However, other sexually transmitted diseases
(such as chlamydia and gonorrhea) occur at substantiall y
higher rates in Manitoba than in other provinces . From 1991
to 1993, infant mortality has remained constant at 6.8 per
1,000 live births .

Implications For Sustainable Development
Income, education and employment are all indicators

of living and working conditions . These factors affect health,
but also interact with each other. The combined factors o f
chronic unemployment, inadequate education, inadequate
nutrition and poor housing contribute to the poor levels o f
health experienced by many disadvantaged groups . Like
many other issues within the ecozone, efficient service deliv-
ery and availability are predominant factors affecting the live s
of prairie people as compared to residents of larger urba n
centres .

TREND SYMBOLS

A Improvement

	

" Decline

	

= Steady ?? Trend unclear

	

0 Insufficient data
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EQUITY AND POVERTY

	

One of the fundamental tenets of sustainable develop-

	

Figure 2.67

	

ment involves the interrelated issues of equity, empowerment

	

AVERAGE WAGE S

	

and wealth distribution and these issues remain high on the

	

In the Prairie Ecozone vs . Manitoba, 199 1

	

social agenda. From the Manitoba Prairie ecozone to the

	

wages ($000)

	

developing world, individuals with few advantages face the

	

3 5

	

challenges of daily life without the same opportunities as

	

3 0
many others in society.

Poverty Level s
A range of benchmark and time-series data are availabl e

to assess this issue . Aspects under consideration include pov -
erty levels, income disparity and unemployment equity. The
status of First Nation reserves and land claim settlements ar e
very significant issues and are also considered in detail .

Full tim e

Source : Statistics Canada, 1996.

Figure 2 .6 5

EQUITY, EMPOWERMENT, AND WEALTH DISTRIBUTION
Residents living below low income cutoff in the Prairie Ecozon e

MB children* -
%

35
	 MB low income cutoff """ "

30

2 5

20

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

tl/d

15
1991

	

1992

	

1993

	

1994

	

199 5

Sources: Statistics Canada, Low Income Persons 1991-1995

* Determined by the percentage of children living in families where more than 56% of
family income was spent on basic necessities, according to the 1992 low income cutoff
base established by Statistics Canada.

Figure 2 .6 6

NUMBER OF PEOPLE ON SOCIAL ASSISTANCE*
In the Prairie Ecozone

# of people (000s)

13 .0

12 .8

12 .6

12 .4

12 .2

12 .0
1991

	

1992

	

1993

	

1994

	

199 5

Sources: Manitoba Family Services, Annual Reports

*This includes the Income Assistance District Office ofBrandon, Dauphin, Morden,
Portage la Prairie and Selkirk.
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Mal e

= Manitoba

Figure 2 .6 8

FIRST NATIONS' AVERAGE WAGE S
In the Prairie Ecozone vs . Manitoba, 1991 Femal e

Male

Manitob a

Full time

	

Part tim e

Source: Statistics Canada, 1996.
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Female vs . Manitoba

	

Male vs . Manitoba

Source: Statistics Canada .

Female vs . Manitob a

Source: Statistics Canada.

TREND :

The trend related to equity and poverty levels is unclear .
The challenge of addressing poverty in Manitoba has bee n
an ongoing concern . Child poverty and the number of peo-
ple on social assistance show a definite downward trend .
There may be many reasons for this trend, including the
migration of disadvantaged people out of the province .

Also, using the poverty line as an accurate measure is
open to debate . Although Statistics Canada's low income
cutoffs are commonly referred to as official poverty lines ,
they have no officially recognized status nor does Statistics
Canada promote their use as poverty lines .

Human Life

Statistics from 1992 were used as a benchmark for house -
holds in the low and high income categories . They were als o
used for the expenditures of these groups on basic needs (food,
clothing and shelter) . In that year, 37,745 households in the
Prairie ecozone had incomes of less than $20,000, while
32,105 households had incomes of more than $50,000 .

Wage Disparity Continues
Substantial wage disparity exists between females and

males who work full-time within the ecozone and withi n
Manitoba overall. A similar trend is apparent regarding part -
time employment . Statistics Canada reports that women stil l
earn an average of 73¢ to every $1 earned by men . This is a
slowly improving trend .

While female unemployment is slightly lower than that
of males in Manitoba overall, the reverse is true within th e
ecozone. This is likely indicative of the prevalence of farm
families in which males are the predominant income earn-
ers . The issue also relates to concerns such as a lack of day
care and off-farm job opportunities for women .

It is important to recognize, however, that this kind of
traditional indicator uses men's experience as the norm fo r
all adults and thus, can leave important aspects of women' s
experience invisible to decision makers . Gender analysi s
needs to go beyond comparing averages between men and
women so that the presence of children is taken into account ,
along with educational choices and occupations .

Some progress on the resolution of outstanding land
claims was made within the ecozone during the period of
this report. Treaty Land Entitlement Claims include land s
that should have been provided by the Crown at the tim e
reserves were established . From 1991 to 1995, settlement s
occurred with three First Nations . Two more are outstand-
ing. These agreements included the original reserve entitle-
ment plus an opportunity to purchase additional amount s
of land . These agreements involved 13,386 hectares in 1994 ,
worth approximately $17 .4 million, and 15,912 hectares in
1995, worth $24 .4 million .

However, it will take a long time to execute these agree-
ments, because of the difficulties in acquiring land withi n
settled regions of the ecozone . No progress has been made
since 1991 regarding outstanding claims . Five First Nations
groups are awaiting the results of a federal review of thei r
claims .

Implications For Sustainable Developmen t
Equity, empowerment, and wealth distribution are fun-

damental to sustainable development within the Prairi e
ecozone . As described in the 1987 Report of the World Com-
mission on Environment and Development, without con-
centrated efforts to address inequality, disadvantaged groups
will continue to be denied the same opportunities as other
Manitobans and true sustainability will be impossible .

Figure 2 .7 0

FIRST NATIONS' UNEMPLOYMENT RATE S
In the Prairie Ecozone vs . Manitoba rates, 1991 Femal e

Mal e

Manitob a

Figure 2.69

UNEMPLOYMENT RATE S
In the Prairie Ecozone vs . Manitoba rates, 1991 E.g Female

Male

Manitob a

.

	

_
Male vs . Manitob a
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PERSONAL SAFETY

Several data sources were used to assess personal safet y
in the Prairie ecozone . Information from Manitoba govern-
ment departments, the RCMP, and the report by the Federal /
Provincial/Territorial Advisory Committee on Population
Health contributed to this overview of the safety issue .

Figure 2 .7 1

PERSONAL SAFETY-AGRICULTURAL
In the Prairie Ecozone*

Agricultural Accidents by Hospital Visi t

22 5

20 0
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Source: Manitoba Labou r

*Accidents/hospitalizations and death statistics are Province-wide.

ultural Related Deaths in Manitoba

Figure 2 .7 3

CRIMINAL OFFENCES
In the Prairie Ecozone *

I

I

# of offense s

5,000

4,500
199 3

Source: RCMP, 1996

* Includes the total actual number of offences after initial reporting and subsequen t
investigation .

1994 199 5

4,900

4 .80 0

4,70 0

4,600

TREND: ??

Figure 2 .72

REPORTED CHILD ABUSE*
In the Prairie Ecozon e

# of cases

100 0

95 0

90 0

65 0

600
1991

	

199 2

Source: Manitoba Family Services, Annual Reports

* As reported by the following agencies : Child and Family Services of Central and Western
Manitoba, Interlake and Parklands and the Dakota and Ojibway and West Region Child an d
Family Services .

The trend for personal safety is unclear. The number o f
agricultural accidents is decreasing, although this may be du e
to a declining farm population . Clear trends are not eviden t
regarding child abuse, criminal offences . The number of re-
ported child abuse cases has increased over time . However,
this may not indicate an actual increase in cases, but rathe r
society's growing awareness and reporting of abuse . An ac-
curate trend is very difficult to determine .

Another indicator is women reporting physical or sexual
violence. A 1993 Statistics Canada survey found that 49% o f
Manitoba women over the age of 18 had experienced vio-
lence ranging from unwanted sexual touching to physical
attack resulting in injury. 26

Implications For Sustainable Developmen t
While the assurance of personal safety facilitates progres s

in other areas of sustainable development, the absence of a
clear trend in this area makes future projections difficult . One
trend is certain: increased awareness and sensitivity to safet y
issues is occurring . The availability of adequate victim assist-
ance facilities and programs is an important sustainable de-
velopment issue .

85 0

80 0

75 0

700

	//, .

1993 199 4
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QUALITY OF LIFE BENCHMARK S

Perhaps the most intangible measure of sustainable de-
velopment relates to quality of life. A person's quality of life
influences his or her happiness and ability to contribute to
society. Several indicators comprise this issue area includin g
physical health, mental health and job satisfaction .

As well, some Prairie ecozone residents now view land-
scape conservation and diversity as important contribution s
to quality of life in the region . (see story, opposite) .

A comprehensive benchmark study prepared by the Fed-
eral, Provincial and Territorial Advisory Committee on Popu-
lation Health (1996) serves as the source of information fo r
this indicator. It provides province-wide data only . Infor-
mation on the Prairie ecozone is not identified separately.

Figure 2 .74

QUALITY OF LIFE TREND S
In the Prairie Ecozone, 1995

% of Manitoba residents rating their health as "Excellent" 24

% of MB residents rating their psychological well-being as "High" 1 0

% of Manitoba residents "Very Satisfied" with their jobs 5 1

Probable risk of clinical depression in Manitoba (%) 8

% of Manitobas experiencing high chronic stress 29

Average Manitoba work stress index (maxiumum score = 45) 20. 4

Manitoba suicide rate per 100,000 11

Source : Federal, Provincial, and Territorial Advisory Committee o n
Population Health, 1996

TREND: ??

A range of indicators is available to monitor quality of
life indicators in Canada . However, data are only availabl e
as a benchmark at the provincial level . No clear trends ar e
evident . Manitoba rates similarly to the other Prairie prov-
inces for most indicators . However, Manitoba's rates of de-
pression, high chronic stress and work stress indices are sig-
nificantly higher.

Implications For Sustainable Developmen t
Quality of life is largely intangible, but it is a fundamen-

tal component of sustainable development . How people feel
about themselves and their situations dictates how they func-
tion on a daily basis . This, in turn, reflects on their contribu-
tions to sustainability in the Manitoba Prairie ecozone .

A LINK BETWEEN QUALITY OF LIFE
AND LANDSCAPE CONSERVATION

In 1992, the Manitoba Habitat Heritage Corporatio n
(MHHC) commissioned a survey by Western Opinion Re-
search on the importance of wildlife habitat conservation t o
people in southwestern Manitoba . This region generally cor-
responds to the Manitoba Prairie ecozone . The poll foun d
that quality-of-life concerns are connected to environmen-
tal issues.

The survey of 403 people generated several conclusions .
• More than 75% of those surveyed said they believe pro-

grams designed to enhance wildlife habitat also benefi t
farmers . A similar number support the use of public fund s
for cost-shared conservation programs .

• The great majority supported initiatives such as conser-
vation tillage and planting grass or trees on sandy o r
hilly land .

• Over 90% felt that maintaining bush, sloughs and grass-
land was important to their quality of life . They sai d
these areas maintain quality in lakes and streams, pro-
vide homes for plants and animals and contribute to
the natural beauty of the landscape .
The survey indicates that many rural residents gave con-

servation issues equal importance to economic developmen t
issues . These results in southwestern Manitoba suggest that
wetland and wildlife restoration projects may find wide pub-
lic appeal across the Prairies .

TREND SYMBOLS

A Improvement
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0 Insufficient data
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CONCLUSIONS FOR THE PRAIRIE ECOZONE

Evaluating progress toward sustainable development i s
a challenging, but as demonstrated by the focus chapter, a
possible and worthwhile exercise . In many ways, this chap -
ter needed to transcend conventional State of the Environ-
ment reporting practices . This was necessary because onl y
by looking into a mirror of social, environmental and eco-

nomic realities together can we gain the full insight to realiz e
the threats and opportunities for the future .

All of the indicators reported are Prairie-ecozone specific ,
some of them with little relevance in other regions of Canad a

or the world . This is unavoidable, given that many sustain -
able development issues identified in the consultative proc-
ess leading to the focus chapter are important only in the

Manitoba context . Other sustainable development indica-
tor sets in the world are also expected to contain a mix of

locally relevant and universal measures .
Despite significant research efforts, some indicators could

not be appropriately reported. Availability of adequate data

is one of the most common impediments . In cases like sur-
face water availability or stratospheric ozone levels, moni-
toring efforts would need to be stepped up in order to gather
basic information necessary to calculate a meaningful indi-

cator. The same is true for population trends of wildlife spe-

cies or biodiversity. Hard numbers obtained through seriou s
monitoring efforts are necessary to shed light on these area s
of concern, either supporting or correcting broadly held public

perceptions. Gaps like these can be identified only in a proc-
ess that looks at the full range of sustainable developmen t
issues, like the consultative process used during the prepara-
tion of this chapter.

Is Manitoba Sustainable ?
Is Manitoba's Prairie ecozone progressing toward sustain-

able development? For readers who glanced through the mai n

section of the focus chapter it should be immensely clea r
that finding an answer to this question, even based on the
presented indicators is anything but simple . Even if we knew
the desirable targets for water quality, debt ratio, medical serv -
ices and so on, how would better performance for some an d
poorer performance for others balance out for the big pic-
ture?

In order to demonstrate the possibilities and challenges
of this task for future reporting, a subset of the indicators
reported in the focus chapter were chosen for aggregate d
analysis . In the first step, a decision had to be made abou t

what indicators to put in the same basket . A representative
sample of economic, environmental, community and hu-
man life indicators were selected based on their relevance

and the quality of available data . In the second step, both

best and worst possible performance was identified separatel y

for every single indicator chosen .

Given the limited involvement of prairie stakeholder s
and the lack of clear scientific guidance in these two steps ,
both are strongly influenced by the best, but still subjectiv e

judgment of analysts . Keeping in mind this important quali-
fication, the analysis is a first and - even internationally -
one of the pioneering attempts to express progress towar d
sustainable development in a highly condensed, aggregate d

way. The method of using different indicators, often as dif-

ferent as apples and oranges, together is found in a recently

developed index called the Barometer of Sustainability . 7 2

Explaining the Barometer of Sustainabilit y

The barometer organizes and combines indicators t o

draw conclusions about people and ecosystems, and the ef-
fects of their interactions . It is an engaging and visually ap-

pealing tool to provide an immediate picture of human an d

ecosystem well-being together.
The barometer is a performance scale with two axes, on e

for human well-being, which includes economic, commu-
nity and human life indicators and the other for ecosystem

well-being, which includes indicators for the natural envi-
ronment. Both axes range from 0, the worst possible per-

formance for any given indicator, to 100, the best possible .

Indicators are expressed between 0 and 100 as points on thei r

respective axes . The averages of ecosystem and human well-

being are calculated separately.
The intersection of these points - one on the huma n

well-being and one on the ecosystem well-being scale - de -
fines a single dot on the barometer, the overall well-bein g
and progress toward sustainable development .

This ensures that an improvement in one index doe s

not mask a decline in the other. Also, a low score on one axis

overrides a high score : well-being is based on the worst con-

dition. For instance, excellent economic performance that
is paid for through lax environmental standards does not
appear as particularly good performance . On the other hand,
low achievers on the human well-being front would also ran k
low even if the environment did very well .

In order to demonstrate the use of the barometer, scale s
for human and ecosystem well-being were created by select-
ing indicators and converting their value to a performance

scale of 0-100 . Indicators were selected if their desirable, ac-
ceptable and unacceptable ranges could be defined . National
and international statistics as well as available standards wer e
consulted to give an approximate professional judgment fo r

the endpoints of these ranges to make the demonstration

possible . Because of the mentioned constraints, many indi-
cators that may be truly important for sustainable develop-
ment had to be excluded from the barometer .
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Figure 2 .7 5

BAROMETER OF SUSTAINABILITY
For Manitoba's Prairie Ecozone

Barometer Scale

The scale is divided into five sectors as shown in Figure
2 .75 . An ecosystem well-being of 54 and human well-being
of 51 defines overall ranking for the Prairie ecozone's Barom -
eter of Sustainability in the "intermediate" range . The ellips e
around the dot represents the uncertainty with the calcula-
tions . Keeping the constraints of barometer calculation in
mind, this position provides information about the status
and opportunities for sustainable development . (see Appendi-
ces, beginning on p. 147 for more detailed information) .

Six indicators were used to assess ecosystem well-being .
Indicators that negatively influenced the score in this cat-
egory are related to soil erosion and water quality. Twenty-
eight social and economic indicators were used to assess hu-
man well-being. Indicators that had the strongest negative
impact on the score in this category are related to poverty,
waste management and energy use .
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PROCESS AND CRITERIA FOR INDICATOR SELECTIO N

The selection and refinement of indicators for Manito-
ba's Prairie ecozone took place using a consultative proces s
with a group of regional stakeholders and government ex-
perts . The objective of this approach was to help focus th e
indicators on real issues that concern people and organiza-
tions in the ecozone .

A Focus Group of stakeholders was formed in the earl y
stage of the project to help guide indicator selection. Focu s
Group members were selected to ensure broad representa-
tion of environment and economic sectors, main social in-
terest groups and organizations. Over time, the initial fo-
cus group expanded as additional organizations and indi-
viduals expressed interest in taking part in meetings.

In addition to the Focus Group, a Technical Advisor y
Committee (TAC) with representatives from Manitoba gov-
ernment depal Intents and agencies was set up to help track
down and compile information on the selected indicators .

Altogether, four focus group meetings were held . The
objective of the first meeting in December 1995 was to com-
pile a list of key sustainable development issues for the Prai-

rie ecozone. The meeting was set up to allow all partici-
pants equal access and say in the process using a modifie d
version of the nominal group method. It included indi-
vidual brainstorming of issues followed by a ranking exer-
cise in which participants assigned ranks to the selected is-
sues based on their importance . The meeting resulted in a
list of more than 150 partially overlapping issues .

Following an analysis of results from the first meeting ,
a second focus group session was called in February 1996 t o
further refine the list of key economic issues that were no t
adequately represented in the results of the first meeting.
Methods of this meeting were similar to those of the firs t
focus group session.

Based on the results of the first two meetings, prelimi-
nary indicators were assigned to every issue . The list of
issues was narrowed down by eliminating duplication an d
using a set of indicator selection criteria, as follows :

• Policy relevance
Is the indicator linked to one or several issues around

which key policies are formulated? Indicators of sustain -
able development are intended to improve the outcome o f
decision-making on levels ranging from individuals an d
communities to the province, country or world . Unless users
can see the connection between the indicator and critical
decisions and policies, it is unlikely to motivate action . It i s
for this reason that appropriate explanations of the impli-
cations for sustainable development and linkages to othe r
prairie issues are included in the discussion of indicators .

• Simplicity
Can the information be presented in an easily under-

standable, appealing way to the target audience? Even com-
plex issues and calculations should eventually yield clearly
presentable information that the general public understands .

• Validity
Is the indicator a true reflection of the facts? Were the

data collected using scientifically defensible measuremen t
techniques? Will one arrive at the same result if two or mor e
measurements of the indicator are made? Methodologica l
rigor is needed to make the data easily understood by all
audiences .

• Time series data
Time series data provide information on the trend of

change over time . One or two data points do not provide a
clear picture of the direction the community may be going .

• Availability of affordable data
Are good quality data available at a reasonable cost or

is it feasible to initiate a monitoring process that will make
the information available in the future? Information tend s
to cost money, or at least time and effort from many volun-

teers .
• Ability to aggregate informatio n
Is the indicator about a very narrow or broader

sustainability issue of sustainable development? The list o f
potential indicators is endless . For practical reasons, indica-
tors that combine information on a range of issues shoul d
be preferred. For example, organic matter in soil is a useful
indicator of soil health and is preferable to having to meas-
ure many other potential indicators to come to the sam e

conclusions .

• Sensitivity
Can a small change in the system be picked up by th e

indicator? It is necessary to determine in advance how larg e
or small changes are relevant for monitoring purposes .

The third focus group session was held in June 1996 to
introduce the draft list of indicators and ask for the com-
ment of participants . By this time, partial data were avail-
able from provincial agencies, using the help of TAC mem-

bers. Following the completion of data collection and analy-
sis of individual indicators, a small set of measures was se-
lected for inclusion in the Barometer of Sustainability, a n
experimental tool to aggregate various indicators in the
categories of ecosystem and human well-being .

A fourth focus group meeting took place in February
1997 to review final indicator selection and interpretation .
The group also discussed and confirmed the inclusion o f
the Barometer of Sustainability in Chapter 2 as an experi-
mental tool and method.
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BAROMETER OF SUSTAINABILITY

Chapter 2 uses an experimental method, the Barom-
eter of Sustainability, adapted from Prescott-Allen 72 for as-
sessing the Prairie ecozone's progress toward sustainability .
This appendix presents a brief description of the barometer ,
the method for calculating scores, and the performanc e
scales used in the assessment .

Application of the barometer involves three steps :
1. establishing performance scales for ecosystem and so-

cioeconomic indicators based on existing targets, com-
parisons or judgments;

2. calculating barometer scores and placing them on th e
scale ; and

3. illustrating the index of progress within a range of five
categories between sustainable to unsustainable .
The barometer scores for Manitoba's human and eco-

system well-being are 51 and 54 respectively, clearly in th e
intermediate sector of the barometer. Arriving at these val-
ues required a number of comparisons and assumptions wit h
varying degrees of uncertainty that collectively influence
the final result. They also illustrate the complexity of sum-
mary statements about sustainable development .

PERFORMANCE SCALE
for the Barometer of Sustainability

81, OK between 80-61, intermediate performance betwee n
60-41, poor between 40-21, and bad between 20-0 .

The calculation is completed in six steps :
1. the actual value is subtracted from the minimum value

in the sector range ,
2. the value of the range is calculated (maximum minu s

minimum) ,
3. the ratio of the differences is calculated (result from 1

divided by result from 2,
4. 1 minus the ratio determines a numerator ,
5. a sector value of 20, the range between each sector, i s

multiplied with the result from 4, and
6. the result is added to the base of each sector, 0, 20, 40 ,

60 or 80 .

For example, a proposed biodiversity indicator used in
British Columbia is the number of threatened ecosystem s
as a percentage of all ecosystems . 5 (Data for Manitoba ar e
not readily available, so this indicator was not included in
this application .) The explicit performance standard for
this indicator defined good as 0% - 4 .9% threatened, OK as
5% - 9 .9% threatened, intermediate as 10% - 19 .9% threat-
ened, poor as 20% - 39 .9% threatened, and bad as 40% -
100% threatened . In BC, 32% of all the ecosystems ar e
threatened so the barometer score is in the poor sector . Th e
score was calculated as follows :

PERFORMANCE SCALE
100-8 1
80-6 1
60-4 1
40-2 1
20-0

INTERPRETATIO N
good - sustainable

OK - potentially sustainabl e
intermediate

poor - potentially unsustainable
bad - unsustainable

A. 32 (actual) - 20 (minimum) = 1 2
B. 39 .9 (maximum) - 20 (minimum) = 19 . 9
C. 12 (A) = 19 .9 (B) = 0 .603
D.1 - 0 .603 = 0.397
E. 0.397 x 20 = 7 . 9
F. 20 + 7 .9 = 28 (rounded)

Barometer Combines Range of Social, Economic
and Environmental Informatio n

The barometer provides a very broad or holistic ap-
proach . Its main strength is its ability to combine a wide
range of social, economic and environmental information .
It makes direct links between maintaining or improving
human and ecosystem well-being. It requires stating ex-
plicit performance goals or value judgments and offers a
transparent assessment process . The barometer provides a
visually engaging way of communicating the assessment .

Three examples for calculating indicator baromete r
scores are described here . Scaling is used to distinguish the
range of values in the barometer sectors from bad (unsus-
tainable) to good (sustainable) performance .

When the scale is fully controlled, all sectors on th e
barometer scale are defined; good performance between 100-

If the best is the maximum value and worst the mini-
mum value, the barometer score is calculated by (actua l
minus minimum) divided by (maximum minus minimum)
multiplied by 100 . This method was often used in this ap-
plication . For example, an agricultural indicator used in
this assessment is the average total operating revenue (1990-
92) of farms. The Canadian value, equal or more than
$100,500, is judged good. The poor sector is judged to b e
the lowest provincial average, $70,970 . Manitoba's average
operating revenue was $90,585 . The barometer score is cal-
culated :

A. $90,585 (actual) - $70,970 (minimum) = $19,61 5
B. $100,500 (maximum) - $70,970 (minimum) =

$29,530
C. $19,615 (A) _ $29,530 (B) = 0 .664
D.100 x 0 .664 = 66
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A partially controlled scale, defining the end points o f
what is good (81-100) or bad (20-0) was often used in thi s

application. If the best is the minimum value and wors t
the maximum the barometer score is calculated by 1 minu s
(actual minus minimum) divided by (maximum minu s

minimum) multiplied by 100 . Since there is a range in the
upper and lower sectors a multiplier of 60 instead of 100 i s
used and the result is added to 20, the starting point in the

range. For example, water quality data for surface water i n
rivers are compared to the Canadian Water Quality guide -

lines . Good water quality has an index rating of 0 - 3, and

poor is 60 - 100. The long term water quality average i n

Manitoba rivers is 34, or in the fair to OK range .

Calculating the value for water quality :

A. 34 (actual) - 4 (minimum) = 3 0

B. 59 (maximum) - 4 (minimum) = 5 5

C.30(A)=55(B)=0.54
D.1 - 0 .54 = 0 .46
E. 0 .46 x 60 = 28
E 28 + 20 = 4 8

Barometer Value for Prairie Ecozone
The barometer value for the Prairie ecozone ecosystem

well-being index is calculated from an aggregation of indi-
cators for soil erosion, water quality, air quality, soil conser-

vation and habitat protection .
Soil erosion indicators are the % of cultivated land sus-

ceptible to moderate, high and severe wind and water ero-

sion. In the Prairie ecozone wind erosion risk is moderat e
to high on 54%, and water erosion on 24% of the cultivate d

land. For this evaluation, 25% exposure to moderate and
high risk of erosion was considered bad, and less than 5 %

was considered good . The barometer values for wind and

water erosion are 8 and 21 . The two indicators are treated
equally and so are added and averaged to provide an indi-

cator of soil erosion : 15 .
Water quality data for surface water in rivers are com-

pared to the Canadian Water Quality guidelines . Good wa-
ter quality has an index rating of 0 - 3, and poor is 60 - 100 .
The long term water quality average in these rivers is 34, or

in the fair to OK range . The barometer value is 48 .
Air quality indicators are air quality index data for Win-

nipeg and total suspended particulate (TSP) in Brandon .
These are compared to Canadian indices, and similar scal-

ing values used for British Columbia . For the air quality
index good is a value between 0 - 25, bad is greater than

100. Winnipeg's average index is 12 .13, or a barometer

value of 90 . TSP are assumed to have the same significan t
relationships to health as small particulate matter (PM10 )

discussed in BC. Good is valued between 0 and 2 0
micrograms per cubic metre, and bad greater than 200 . (This
is assumed by the writer and judgment is not recognised by

air quality objectives . See BC Commission on Resources

And Environment p . 4-62) . The long term annual average

TSP levels in Brandon is 33, and has a barometer value o f

71 . The air quality index for Manitoba's Prairie ecozone i s

the average of these two indicators, 80 .
An indicator for land conservation in the Prairie

ecozone is the ratio of the area of land in summerfallow t o

that in crops, and is compared to values for western Canada .

The Canadian ratio is 0 .27 :1, so that is good . A ratio greater

than 0.35 :1 is considered bad. Manitoba's ratio is 0 .10 : 1

and a barometer value of 72 .
The barometer score for the Prairie ecozone's well-be-

ing is the average of these values : 54 - intermediate . Ecozon e

well-being is influenced by low performance achievement

in soil erosion and water quality .
The barometer value for the Prairie ecozone human well -

being index is calculated from an aggregation of agricul-
tural, community asset, economic and individual healt h

indicators .

Agricultural Index
An agricultural index was developed by collecting avail -

able published data from Statistics Canada . These are addi-

tional to the indicators discussed in the report . One se-

lected indicator is the average total income of farm familie s

after capital cost allowance, 1990-91 . The Canadian aver-

age of $38,880 or more is set as the standard for good . The

lowest provincial average , Manitoba of $31,754 would b e

the start of the poor sector on the scale . This is by default a

barometer score of 20 .
Another selected agricultural indicator is off-farm in -

come as a percent of total income 1991 . The Canadian value

of 67 .4 or less is good. The low end of the scale is 79 .3 . The

value for Manitoba is 62 .5 . The resulting barometer score

is 85 .
A third selected agricultural indicator is the percentag e

of farms with negative or zero net operating revenue. Th e

Canadian score is 27% so that or less is good. The poor score

is 30 .7% or more . Manitoba had only 21% of its farms in

1992 in a negative or zero net operating income position .

This converts to a barometer score of 89 .
A fourth selected agricultural indicator is the average

total operating revenue (1990-92) . The Canadian value ,

equal or more than $100, 500, is good . The poor sector

would be the lowest provincial average, $70,970 . Manito-

ba's average operating revenue was $90,585 . This converts

to a barometer score of 66.
The fifth selected agricultural indicator is the averag e

total operating expenditures as a % of total operating rev-
enues (1990-92) . The highest provincial average is poor,

91 .2%, and the lowest is good, 77 .7%. Manitoba's average

is 82 .1%. This results in a barometer score of 66 .

The average of these indicators gives the agricultura l

index a barometer value of (20+85+89+66+66) 65 .
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Health Index

A health index was developed by collecting available
published data from Manitoba Health and Health Canada.
These are additional to the indicators discussed in the re -
port . One selected health indicator is the ratio of popula-
tion to health practitioners (physicians, chiropractors and
optometrists) . The Prairie Ecozone has a calculated ratio of
1032 person per health practitioner . The provincial ratio i s
704 or good, and the highest observed ratio in a health re-
gion, 2948, is poor. The barometer value for this indicato r
is 71 .

A second selected indicator is the ratio of population t o
general practitioners for Canada and provinces (1995) . Th e
1995 Canadian average of 542 people per GP is considere d
good. The lowest provincial ratio, 1049 per GP, is judged
bad . Manitoba's ratio is 575, so it is somewhere between 2 1
and 79 on the barometer. The calculated barometer score is
79 .

A third selected health indicator is the number of ap-
proved hospital bed per 1000 population for Canada an d
the provinces (1995) . The 1995 Canadian ratio of approved
beds per 1000 people is 6 .1 and considered good . The worst
provincial ratio, 4 .5 is considered bad . Manitoba's ratio of
5 .8 is between 21 and 79 on the barometer scale . The calcu-
lated value is 78 .

Averaging these four indicators gives the health index
a barometer score of [71+79+78] 76 .

Other Information Used to Calculate Barometer for
Prairie Ecozone

Canada is recognised as having one of the highest en-
ergy consumption per capita patterns in the world, averag-
ing 307 gigajoules (GJ) per capita . Comparatively 50 - 9 9
gigajoules (GJ) per capita is judged to be good and over 30 0
GJ per capita is considered poor. The highest per capita
energy use in Canada averages about 800 GJ . Manitoba's is
232 GJ per capita . The barometer value for this indicator is
27 .

Average waste disposal per capita in Manitoba in 198 8
was 1000 kg, and to meet CCME targets of a 50% reductio n
by 2000 determines a benchmark of 500 kg per capita o r
less as good, and 1000 kg or more bad . Manitobans cur-
rently dispose 790 kg per capita. This relates to a barometer
score of 42.

Additional data not included in the report were obtained
to fill gaps in information about students . A pupil to teacher
index is calculated from assessing pupil to educator and pupi l
to regular instructor ratios in Manitoba . The Prairie ecozone
ratios are 15 .7 and 18.8 respectively. Good is judged to be
13 :1 and 14 .6 :1 based on the lowest ratios in the province ,
and bad to be 18 and 21 based on the highest ratios in th e
province . The ecozone barometer values are 66 and 21, o r
an index of 43 .

Three more indicators suitable for comparison to the
rest of Canada are: the percentage of Manitobans with less

than a high school education; the percentage with a uni-
versity degree ; and the percentage who are literate . The
Manitoba percentages for these indicators are 32%, 12% and
65% reflecting respective barometer values of 50, 50 and
84. This level of education and literacy index is 61 .

Human Life Index
A human life index is calculated from averaging dis-

ease free life expectancy, infant mortality rates and percen t
of women experiencing violence in Manitoba compared t o
the rest of Canada . Additional information on violence not
included in the report was obtained . For disease free life
expectancy the lowest value in Canada, 68 is good, and th e
lowest observed value in the world, 30 is bad . Manitobans
can expect a disease free life of 69 .4, related to a baromete r
value of 84 . Compared to Canadian provinces an infan t
mortality rate less than 6 .3 per 1000 births is judged goo d
and more than 10 bad. Manitoba's infant mortality rate is
6 .8 per 1000 births, or a barometer value of 70 . Compare d
to the rest of Canada less than 33% of women experiencing
violence is good and more than 59% bad . Data for Mani-
toba indicate 49% of women experience violence . This cor-
responds to a barometer value of 36 . Aggregating these in-
dicators produces a human life index for the ecozone of 63 .

Additional information on poverty not discussed in
the report was collected. A poverty index is calculated from
averaging the percent of children under 18 living under
poverty, the percent of children in single parent familie s
living under poverty and the percent of people over the age
of 65 living under poverty. Compared to Canada Manitob a
record the highest percent for children under 18 and in sin-
gle parent families living under poverty. The barometer score
for each of these indicators is 20 . Compared to the rest of
Canada less than 11% of aged people living under povert y
is judged good, and more than 28 bad . Manitoba's percent
is 23, corresponding to a barometer score of 36 . The pov-
erty index for Manitoba is 25 .

The unemployment rate in Manitoba compared t o
Canada is another socioeconomic indicator for the barom-
eter. The Canadian average is 10 .6%, and anything greater
is considered bad . The best provincial unemployment rate
is 7% so that is considered good . Manitoba's unemploy-
ment rate is 8 .5% and computes to a barometer value of 47 .

A quality of life index is composed of six indicators on
various satisfaction with work and life situations fo r
Manitobans compared to Canada . Assigning the Canadian
average as the upper or lower end point for scaling results
in the following Manitoba barometer values : rating health
excellent : 70; rating psychological well-being as high : 84 ;
very satisfied with their jobs: 82; probable risk of chronic
depression: 20; experiencing high chronic stress : 20; and
suicide rate per 100,000: 95 . The quality if life index calcu-
lated as the average of these indicators is 62 .
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The barometer score for human well-being in the Prai-
rie ecozone is the average of these values : 51- intermediate .

This value is influenced by low performance achievement

for the following five indicators : energy efficiency, waste

generation, pupil teacher ratios, poverty and unemploy-

ment.

ECOSYSTEM WELL-BEING INDICATORS

Indicator Canadian or

Standard Value

Value

Prairie Ecozone
or Manitoba
Good

Limit of
Assumed
Bad

Limit of
Assumed

Barometer

Score

1 .

	

a .

	

wind erosion (% of land
where wind erosion is
moderate to severe)

n/a 54% assume less
than 5%

assume more
than 25%

8

b .

	

water erosion (% of land
where water erosion i s
moderate to severe)

n/a 34% assume less
than 5%

assume more
than 25%

2 1

2

	

surface water quality
in PEZ rivers (water
quality index scores)

Canadian Wate r

Quality
Guidelines

34 3-0 60-100 48

3 .

	

a .

	

Winnipeg air qualit y
index

Canadian Air

Quality Index

estimated at 12.3 0-25 greater than
100

9 0

b .

	

Brandon (total
suspended particulate)
PM10

British Columbi a

application to

estimated at 33 0-20 greater than
200

7 1

4 .

	

ratio of land in
summerfallow compared
to area in crops

western Canad a

average 0 .27 :1
0 .10 0-0.05 0.36- .50 72

Source : IISD
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HUMAN WELL-BEING INDICATOR S

Indicator Canadian or
standard
value

Prairie Ecozone
or Manitoba
value

Limit of
assumed
good

Limit of
assumed
bad

Baromete
score

1 . a . average total income of
farm families after capita l
cost allowance

$38,880 $31,754 $38,880 $31,754 2 0

b . off-farm income as a %
of total income

67.4% 62 .5% 67 .4% 79 .3%

	

-- 8 5

c . percentage of farm s
with negative or zero
net operating revenue

27% 21% 275 30 .7% 8 9

d. average total operating
revenue

$100,500 $90,585 $100,500 $70,970 66--

e . average total operating
expenditures as a % of
total operating revenues

82 .1% lowest
provincial
averag e
77 .7%

highest

	

-

provincial
average
91 .2% 66

2 . energy consumption
per capita

307 GJ/capita 232 GJ/capita 99-50
GJ/capita

more than
300 GJ/capita 27

3 . waste disposal per capita CCME target o f
50% reduction
of 1988 level s
by the year
2000

1988=1,000
kg/capita

current 1994=790
kg/capita

500 kg/capita
or less

1,000 kg/
capita

42

4 . a . ratio of population to
health practitioner s
(physicians ,
chiropractors an d
optometrists)

Prairie ecozone
has a calculate d
ratio of 1,032

provincia l
ratio is 704,
or "good"

the highes t
observed ratio
in a health
region, 2,948 ,
is "poor" 7 1

b . ratio of population t o
general practitioners fo r
Canada and province s
(1995)

the 1995
Canadian average
of 542 people/GP
is considered good

575 542 people
per GP i s
considered
good

lowes t
provincial
ratio, 104 9
per GP, i s
judged bad

7 9

c . number of approved
hospital beds per 1,00 0
population for Canad a
and the provinces (1995)

1995 Canadian
ratio of
approved bed s
per 1,000 peopl e
is 6 .1

5 .8 6 .1 the worst
provincia l
ratio, 4 .5 is
considered
bad

7 8

5 . a . ratio: pupil-educator n/a 15 .7 13 .1 or less 18 or more 66
b . ratio: pupil-regular

instructor
n/a 18 .8 14 .6 21 21
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Indicator Canadian or
standard
value

Prairie Ecozon e
or Manitoba
value

Limit of
assumed

good

Limit of
assumed
bad

Barometer
score

6 . a. % of residents with less
than high school education

26% 32% less than

26%

more than
40%

5 0

b. % of residents with
university degrees

15% 12% more than

15%

less than
9%

5 0

c . % o residents who are
literate

63% 65% more than

63%

less than
39%

8 4

7 . a . disease-free life
expectancy

69 years 69.4 years 69 years or

more

less than 30 84

b . infant mortality rate 6 .3/1,000
live births

6.8/1,000 less than

6.3/1,000

more than
10/1,000

70

c . % of women experiencin g
violence

lowest %
in Canadian
provinces is 33% ,
highest is 59%

49% less than

33%

more than
59%

3 6

8 . a. % of children under 18
living in poverty

Canadian average
is 20 and range is
13% to 23%

23% less than
13%

more than
23%

20

b . % of children in single
parent families living in
poverty

Canadian average
is 60%, range i s
a low of 56% to
a high of 70%

70%

23%

less than
56%

less than

more than
70%

more than

20

36

c. persons 65 and doer
living in poverty

Canadian average
is 19%, low 12%
high 28%

11% 28 %

9 . unemployment rate Canadian
average=10 .6%;
range 7%-19 .6%

8.5% 6% or less more than
10 .6%

47

10 . a. % rating health a s
excellent

26%, range =
18%-29%

24% 265 or more 18% or less 70

b . % rating psyc ologica l
well-being as high

9%, range =
7% to 15%

10% 9% or more 7% or less 8 4

c. % satisfied with job 50%, range=
47%-58%

51% 50%-58% less than 47% 8 2

d . % probable risk o f
clinical depression

6%, range=
4%-8%

8% 6%-4% 8% or more 20

e . % experiencing high
chronic stress

26%, range
16%-29%

29% 16-26% 29% or more 20

f . suicide rate/1,000 12, range 8-17 11 12 or less 17 or more 95

Source: IISD
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GLOSSARY
abiotic: nonbiological; occurring neither within living cells

nor under their influence.

acid deposition (also known as acid rain, acidic precipita-

tion): rain, snow or fog with a pH of less than 5 .6. Aci d
deposition is often caused by air-borne sulphur (SO 2) and

nitrogen oxides (NOX) reacting with moisture, to eventually

form sulphuric and nitric acids . These acid causing com-
pounds may fall as rain, snow, or fog or they may be depos-

ited in the dry form . Acid deposition can harm aquatic eco -

systems and kill freshwater fish . As well, it can damage tree s
and plants, and gradually erode stone, metal and other sur-

faces .

acidifying potential : the relationship between concentra-
tions of sulphate, calcium and magnesium ions in pre-

cipitation .

alkaline : having a basic pH of more than 7 .0 .

algal bloom: a relatively high concentration o f
phytoplankton that is readily visible in a body of water a s
a result of proliferation during favourable growing condi-
tions generated by nutrient or sunlight availability .

anode: the positive pole or electrode of an electrolytic cell ,

vacuum, tube, etc .

AQI (air quality index) : an index compiled of measurements

from common air contaminants . Developed jointly by fed-
eral and provincial governments to report air quality in a
manner that can be easily understood by the general public .

bacteria: one-celled organisms . Some transmit diseases,
most act as decomposers that break down dead organi c
matter into substances that dissolve in water and are use d

as nutrients by plants .

biochemical oxygen demand (BOD) : the amount of dis-
solved oxygen required for the bacterial decomposition
of organic waste in water.

biodegradable: capable of being broken down by living
organisms into inorganic compounds .

biological diversity (biodiversity) : a broad term referring
to the variety of life in an area from small areas such as a
pond to the whole biosphere. Biodiversity encompasses
four main considerations : landscape diversity, ecosyste m
diversity, species diversity and genetic diversity . It also
involves the countless, complex ways in which livin g
things function and interact .

biomass: the amount of living matter in an area — most of
it is plant material and a small quantity is animal matter.
In general, biomass (wood, vegetation and crop residue )
is burned either for disposal or to produce energy or it i s
left on the site to decompose .

biotic : having to do with living organisms .

bituminous: having the qualities of, impregnated or com-
pounded with, or containing bitumen — a natural sub -
stance consisting mainly of hydrocarbons .

BOD : see biochemical oxygen demand.

carbon dioxide (CO2) : an odourless, nontoxic gas normall y

present in the ambient air and also produced when any

substance containing carbon (such as fossil fuels an d
wood) is burned in the presence of adequate oxygen.
Carbon dioxide is the most important greenhouse gas .
Human caused emissions of CO2 are largely responsible
for the enhanced greenhouse effect .

carbon monoxide (CO) : an odourless, colourless, toxic ga s
produced as a result of the incomplete combustion of fu-
els containing carbon. Carbon monoxide is a commo n
air pollutant, mainly released by motor vehicles . At low

concentrations, CO can impair vision, cause dizziness and
trigger angina . It is lethal at high concentrations .

carbon sinks : carbon is found in the air, vegetation, the
oceans, sedimentary rocks and fossil fuels . Anything that
stores carbon naturally is referred to as a carbon reservoir .
A reservoir that absorbs carbon is known as a carbo n
"sink" . Forests are carbon sinks as they normally use mor e
carbon dioxide in the photosynthetic process than they
release when they respire .

catch per unit of effort (CUE) : an indicator of the relativ e
abundance and trend of a particular fish species over time .

cathode: the negative pole or electrode of an electrolyti c
cell, vacuum, tube, etc .

CFCs (chlorofluorocarbons): gaseous synthetic substance s
composed of chlorine, fluorine, and carbon . They have

been used as refrigerants, as aerosol propellants, as clean -

ing solvents, and in the manufacture of plastic foam . CFCs

are suspected of causing ozone depletion in the strato-
sphere .

chlorinated organic compounds (also known as

organochlorines or chlorinated organics) : chlorine-con-
taining organic compounds, in some cases containin g

oxygen and other elements such as phosphorus . Include s

many pesticides and industrial chemicals . Examples are

dioxins, furans, PCBs, DDT, dieldrin, HCB and HCH .

coliform : a group of bacteria used as an indicator of sani-
tary quality of water. The total coliform group is an indi-
cator of sanitary significance because the organisms ar e

usually present in the intestinal tracts of humans and othe r

warm-blooded animals, and exposure to them in drink-
ing water causes diseases such as cholera .
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commodities: anything that is bought and sold ; an article

of trade or commerce .

compost : a mixture of decayed vegetable or animal matte r

such as leaves or manure, used to fertilize and condition

soil .

contamination : the introduction of any foreign, undesir-
able physical, chemical, or biological substance into th e

environment . Does not imply an effect (see pollution) .

Usually refers to introduction of human-made substances .

cryptosporidium parvum (also known as crypto) : a very

small organism that is found as a hard-shelled oocyst (o r

shell) in the environment . The oocyst contains very small,

worm-like parasites . When swallowed, the oocyst release s

the parasites into the digestive tract . The parasites in-
vade the cells lining the intestines and cause an illnes s

called cryptosporidiosis .

DDT (dichlorodiphenyltrichloroethane) : a synthetic in-
secticide introduced for widespread used just after World

War II . Because this chlorinated organic compound is

persistent and tends to accumulate in living tissue, most

uses of DDT were banned in 1974 . Registration of all

DDT products was discontinued in 1985 . However, the

use and sale of existing stocks of DDT products were al -

lowed until December 31, 1990 .

DNA (deoxyribonucleic acid) : the genetic material or or-
ganisms and of many viruses .

ecosystem: organisms of a natural community togethe r

with their physical, chemical and biological environmen t

("ecological" + "system") .

ecozone: large, terrestrial ecosystem unit that contains dis-
tinctive sets of nonliving and living resources that ar e

ecologically related as a system .

effluent : a liquid waste material that is a by-product o f

human activity (e .g., liquid industrial discharge or sew-

age), which may be discharged into the environment .

endangered species : refers to an official designation as-

signed by the Committee on the Status of Endangered

Wildlife in Canada. The designation is assigned to any

indigenous species of subspecies or geographically sepa-
rate population of fauna or flora that is threatened wit h

imminent extinction or extirpation throughout all or a

significant portion of its Canadian range . See also ex-

tinct, extirpated, threatened, and vulnerable .

eutrophication (also known as nutrient enrichment) : the

process by which bodies of water become better nour-
ished by fertilization . This process is often accelerated by

nutrient-rich discharges from agriculture or sewage, lead-
ing to a rapid and excessive growth of algae and water

plants and undesirable changes in water quality .

extirpated species: refers to an official designation assigne d
by the Committee on the Status of Endangered Wildlife in
Canada. The designation is assigned to any indigenous spe-
cies or subspecies or geographically separate population o f
fauna or flora no longer known to exist in the wild in Mani -
toba, but existing in other parts of Canada or the world .

exotic species: species that are not native and have been in-
tentionally introduced or have inadvertently infiltrated an
area.

fauna: animal life of an area .

fecal coliforms: a group of bacteria that originate in the
digestive tracts of warm-blooded animals and humans .
They do not cause disease themselves, but when presen t
in sufficient numbers, are often accompanied by other,
more harmful disease-causing organisms .

flora: plant life of an area .

galvanic : producing a direct current of electricity, espe-
cially by chemical action .

geographic information system (GIS) : automated systems
for the capture, storage, retrieval, analysis and display of
spatial data .

gigawatt-hours : the actual amount of electricity produced .

gillnets : a type of commercial fishing net that has rathe r
large mesh so that a fish will swim into the net and b e
caught by its gills in the mesh .

global positioning satellite (GPS) : system involving 1 8
geostationary satellites in orbit around the earth . Signal s
received from the satellites can be used to fix location s
on Earth very precisely.

global warming: the warming of the earth and its atmos-
phere by the enhanced greenhouse effect . Global warm-
ing is expected to lead to global climate change . The Inter-

governmental Panel on Climate Change predicts by 2025 ,
the planet will be about one degree C . warmer than it is
now, and three degrees C . higher by the end of the 21st

century. To put these figures into perspective, the earth' s
average temperature during the last ice age was only five

degrees C . colder than at present .

greenhouse effect: the heating effect of the atmosphere upon

the earth. Light waves from the sun pass through the atmos-

phere and are absorbed by the earth . The earth then reradiate s

this energy as heat waves which are absorbed by greenhous e

gases in the lower atmosphere . Thus the atmosphere be-

haves like the glass in a greenhouse, allowing the passage o f

light, but not of heat . The greenhouse effect has been a prop -

erty of earth's atmosphere for millions of years. Today, be-

cause humans are affecting the proportion of greenhous e

gases in the atmosphere, an enhanced greenhouse effect (se e

global warming) is believed to be causing a rise in average

global temperatures .
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greenhouse gases : gases in the earth's atmosphere that caus e
the greenhouse effect . Examples are carbon dioxide (th e
most important greenhouse gas), chlorofluorcarbons ,
ozone, methane, and nitrous oxide .

ground-level ozone (also known as tropospheric ozone) :
ozone (0 3 ), found near the earth's surface, as opposed t o
the ozone found in the upper atmosphere (the ozon e
layer) . Some ground-level ozone occurs naturally. How-
ever, concentrations are increased by human activities .
Ground-level ozone is formed by the reaction of volatil e
organic compounds (VOCs) and nitrogen oxides (NO x)
in the presence of sunlight and warm temperatures . A
stagnant air mass keeps the pollution from being dis-
persed . Motor vehicles are the major human made sourc e
of VOC and NO, emissions .

groundwater : water occurring below the ground surfac e
that may supply water to wells and springs . Groundwate r
occupies pores, cavities, cracks and other spaces in bed -
rock and unconsolidated surface materials .

habitat : the place in which an animal or plant species lives .
The concept of habitat includes not only the place wher e
a species is found, but also the particular characteristic s
of that place, such as climate or the availability of suit -
able food and shelter, which make it especially well-suite d
to meet the life-cycle needs of that species .

hazardous waste : waste that poses a risk to human healt h
or the environment and requires special disposal tech-
niques to make it harmless or less dangerous .

herbicide : a chemical that kills a plant or inhibits its growth .

impressed current: a type of cathodic protection for un-
derground petroleum storage tanks . The anodes are con-
nected to an external power source . The current is "im-
pressed" into the soil through the semi-inert anodes made
of graphite, high silicon-content cast iron or platinum .
Electrons then move from the metal anodes to the tan k
and the tank is protected .

indicators of sustainable development: measurements of
the key vital signs of the environment, economy, huma n
health and society.

indicator species : an organism that indicates the presence
or absence of any particular factor, e .g . fecal coliforms are
used as an indicator species for the presence of diseas e
causing organisms in drinking water .

inorganic: matter other than plant or animal, and not con-
taining a combination of carbon/hydrogen/oxygen as i n
living things .

ion: an electrically charged atom or group of atoms .

invertebrate : an animal that lacks a backbone ; e .g . earth-
worm, snail.

kilowatt-hour (kW-h) : a unit used to measure electrica l
energy, and defined as the number of kilowatts of electri-
cal power used per hour. One kilowatt-hour is equivalent
to 3 .6 megajoules .

leachate : solution containing dissolved or suspended ma-
terials in water that has percolated through solids such a s
soils, solid wastes and rock layers .

leaching: washing out of soluble substances by water pass-
ing down through soil . Leaching occurs when more wa-
ter falls on the soil than is lost by evaporation from th e
surface . Rainwater running through the soil dissolve s
mineral nutrients and other substances and carries the m
via groundwater into water bodies . The leaching of mer-
cury and other heavy metals into water supplies is be-
lieved to be a serious consequence of acidic deposition .

least lifetime costing: refers to the lowest cost for con-
struction, maintenance and rehabilitation that may be
incurred over the lifetime of a roadway or facility .

metal hydroxides: an effective buffering agent at low p H
levels .

metallurgical smelters : mining operations such as INCO
Ltd., a nickel smelter in Thompson or Hudson Bay Min-
ing and Smelting Co . Ltd. (HEMS), a zinc and copper
smelter in Flin Flon .

methane: a colourless, odourless, inflammable gas, the sim-
plest of the hydrocarbons . Methane comes from livestock,
poultry, manure, marshes, petroleum wells, volcanoes an d
coal mines.

mitigate : make or become less severe, painful, or harsh;
make or become mild or milder; soften or moderate .

niche: the way of life of a species ; includes the habitat,
food, nest sites, etc . that it needs in order to survive .

nitrogen dioxide (NO 2 ) : a reddish-brown gas with a pun -
gent, irritating odour when its concentration exceeds mor e
than 10 parts per million (ppm). NO2 exerts its most ad -
verse effects on the lungs and can contribute to a worsen-
ing of existing respiratory conditions . It may also result
in a loss of elasticity in the lungs . NO 2 suppresses vegeta-
tion growth, causes corrosion, reduces visibility and help s
form harmful ground-level ozone . All combustion proc-
esses are sources for N O2, including vehicles, power plants ,
heating systems and incinerators .

nitrogen oxide (NO.): a gas formed when nitrogen com-
bines with oxygen . NO x consists of nitric oxide (NO), ni-
trous oxide (N2 O) and nitrogen dioxide (NO 2) At low con-
centrations, NO. can trigger bronchial congestion in asth-
matics and children. At higher concentrations, they can cause
fluid buildup in the lungs and other changes . NO x contrib -
utes to ground-level ozone, acid rain, the enhanced green -
house effect and stratospheric ozone depletion .
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nonpoint source : a source of pollution in which pollut-
ants are discharged over a widespread area or from a
number of small sources rather than from distinct, iden-
tifiable sources. See also point source .

nonrenewable : natural resources that can be used up com-
pletely or else used up to such a degree that it is economi-
cally impractical to obtain any more of them (e .g ., coal ,
crude oil, metal ores) .

nutrient: any element or compound that an organism must
take in from its environment because it cannot produce
it or cannot produce it as fast as it needs it . As pollutants ,
any element or compound, such as phosphorus or nitro-
gen, that fuels abnormally high organic growth in aquati c
ecosystems (e .g ., eutrophication of a lake) .

old-growth forest : after a natural disturbance, such as a
fire, or after being harvested, forests develop through a
series of stages in a process called "succession" . The last
stage in forest succession is called old-growth . Depend-
ing on the type of forest, it may take anywhere from 10 0
to 250 years for a forest to enter the old-growth stage o f
development . Old-growth forests are characterized by a
large variety of tree sizes and ages, a great diversity in
species of plants and animals, the presence of standin g
and fallen dead trees (which provide habitat for plants
and animals ), and an uneven canopy which allows ligh t
to penetrate to the forest floor in small openings .

organic : describes compounds based on carbon, and als o
containing hydrogen, with or without oxygen, nitrogen ,
or other elements . Organic originally meant "of plant o r
animal origin", and it is still sometimes used in this way.
For example, "organic waste" can mean food scraps, ma-
nure, sewage, leaves, etc . ; "organic fertilizer" can mean
manure; "organic deposits" can mean peat or other plant
material in soil ; "organic nutrients" can mean nutrient s
derived from decayed plant material . However, now that
organic compounds are routinely created by people, the
word "organic" is also used to refer to synthetic organi c
compounds, as in "organic pollution" (which can includ e
toxic human-made organic compounds) . See chlorinated
organic compounds .

ozone (03) : a poisonous gas, a common pollutant in smog;
also formed by the action of sunlight on oxygen in the
ozone layer of the atmosphere .

ozone layer: a fragile band of gases ranging from about 1 5
to 40 kilometres above the earth, in the stratosphere . The
ozone layer acts as the planet's natural sunscreen: it shields
life on earth from much of the sun's potentially damag-
ing ultraviolet radiation .

particulates : solid and liquid particles capable of being sus-
pended for long periods in the atmosphere .

PCBs (polychlorinated biphenyls) : A group of chemica l
compounds, a small number of which are toxic, that are
widely used as fire retardants in insulating and heat ex -
change fluids in electrical transformers and capacitors, as
plasticisers, as waterproofing agents, and in inking proc-
esses to produce carbonless copy paper. PCBs resist bio-
degradation, accumulate in the food chain and are sus-
pected carcinogens.

pesticide: substances, usually chemicals, used to kill un-
wanted plants and animals . Includes herbicides, insecti-
cides, algaecides and fungicides .

pesticide residue: refers to pesticides that remain in food ,
soil and water after application .

pH : a numerical expression of the concentration of hydro-
gen ions in solution — pH 0 is acidic, pH 7 is neutral, an d
pH 14 is basic or alkaline .

point source : a source of pollution that is distinct and iden-

tifiable . Includes smokestacks and outfall pipes from in-
dustrial plants and municipal sewage treatment plants .

pollution: the release of substances or energy into the en-
vironment, which results in deleterious effects : i .e., caus-
ing harm to living resources and life, being hazardous to
human health, hindering human activities, or impairin g
the quality of the environmental resources .

ppm (parts per million) : number of parts of a chemical
found in one million parts of a particular gas, liquid, o r

solid .

pre-wetting: in road de-icing, involves adding liquid chemi-
cal de-icer to the salt and sand mix as it leaves the spreade r

truck. Research has shown that increased retention o f
the dampened material reduces the need for de-icin g

material by 30%. The de-icer also acts as a catalyst, pro-
viding heat and moisture to dissolve the salt and speed
thawing .

primary level sewage treatment: first step in sewage treat-
ment to remove large solid objects by screens (filters) and
sediment and organic matter in settling chambers ; a me-
chanical process.

renewable resources: natural resources whose supply can
essentially never be exhausted, usually because they ar e
continuously produced (e.g. trees, fish) . Overuse, how-
ever, can result in complete or near complete exhaustion
of a renewable resource .

riffles : a shoal or other object in a stream causing a ripple
or a stretch of choppy water.

second growth : a second forest that develops after harvest
of the original forest.
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secondary level sewage treatment : after primary treat-
ment, removal of biodegradable organic matter from sew-
age using bacteria and other microorganisms, in activate d

sludge, or trickle filters . Also removes some of the phos-

phorus and nitrate; a biological process .

shelterbelt : a row of trees, shrubs, or other vegetatio n
planted in rows, perpendicular to prevailing winds, spe-

cifically to minimize soil erosion in agricultural areas .

soiling index (or coefficient of haze - COH) : an indica-
tion of the soiling or darkening potential of fin e

particulates in the atmosphere . Usually, these types of

particles are generated by combustion . The particles may
remain suspended in the air as dust, smoke, fumes, aero-

sols, soot or mist . These particulates, from 0.1 to 1 mi-

cron in solid or liquid form, can become trapped in th e

lungs during breathing. They can also soil surfaces, de -

crease visibility, aggravate respiratory problems and caus e

long-term damage to the lungs .

species : a group of related plants or animals that share cer-
tain identical physical characteristics and are capable o f

producing fertile offspring.

sulphur dioxide (SO2) : a colourless gas formed primarily

by the combustion of fossil fuels that is one of the major

contributors to acid rain . Sulphur dioxide and its atmos-

pheric by-products can also cause respiratory ailments an d

cardiac problems . Sources of SOz include pulp mills, smelt -

ers, natural gas processing plants and the combustion o f

high-sulphur fuels, such as coal and petroleum .

summerfallow: agricultural land left unsown, usually for a
season, to conserve moisture in the soil and to allow ac-

cumulation of nitrogen .

sustainable development : development that meets the
needs of the present without compromising the ability o f

future generations to meet their own needs .

sustainable use : use of an organism or ecosystem at a rat e
within its capacity for renewal or regeneration .

sustained yield : the yield that a forest, cropland, water

body, or other resource base can produce continuously a t
a given intensity of management .

tall-grass prairie: the native prairie habitat in Manitoba.
Most of Manitoba's tall-grass prairie has been brough t

under cultivation .

tailings: material rejected from a mill after most of th e
recoverable valuable minerals have been extracted. Tail-
ings are generally finely ground rock particles that ar e
transported as a water slurry to a storage area, known as a

tailings pond, at the mine site. Usually, the tailings com-
position is similar to that of the parent ore body and may
therefore contain metals, sulphides, salts, or radioactive

minerals.

terajoules : a joule is a measure of energy potential . A
terajoule is equal to 1,000 gigajoules or the amount o f
energy in approximately 30,000 litres of gasoline .

tertiary level sewage treatment : removal of nitrates, phos-
phates, chlorinated compounds, salts, acids, metals and
toxic organic compounds after secondary treatment; a

chemical process .

threatened species: an official designation assigned by th e
Committee on the Status of Endangered Wildlife i n

Canada. The term describes any indigenous species or
subspecies or geographically separate population of faun a
or flora that is likely to become endangered in Canada i f
the factors affecting its vulnerability do not become re-

versed . See also extinct, extirpated .

volatile organic compounds (VOCs) : chemicals which
contain hydrogen and carbon, and which evaporate eas-

ily. Hundreds of these compounds are present in the at-
mosphere and may come from natural sources (e .g . vol-
canoes, trees, vegetation, bacteria and fossil fuel depos-

its) . The main human sources of VOCs are the fossil fuel s
burned in motor vehicles, as well as solvents and oil-base d

paints .

wetland: land that has the water table at, near, or above
the land surface or that is saturated for a long enough
time to promote wetland or aquatic processes and vari-
ous kinds of biological activity that are adapted to the

wet environment. Includes fen, bog, swamp, marsh, an d

shallow open water.
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ACRONYMS

BFI (Browning Ferris Industries)

CCFM (Canadian Council of Forest Ministers )

CCME (Canadian Council of Ministers of the Environment )

CEC (Clean Environment Commission

CETAC (Canadian Environmental Technology Advancemen t
Corporation)

CMEC (Council of Ministers of Education, Canada )

COH (coefficient of haze)

CWHP (Critical Wildlife Habitat Program )

DSWMA (Deerwood Soil and Water Management Associa-
tion)

EIDI (Environmental Industries Development Initiative)

ESIC (Environmentally Sensitive Initiative Committee )

EYC (Environmental Youth Corps )

FFMC (Freshwater Fish Marketing Corporation )

GATT (General Agreement on Tariffs and Trade )

HBMS (Hudson Bay Mining and Smelting)

HELP (Habitat Enhancement Land Use Program)

ICLEI (International Council for Local Environmental Ini-
tiatives)

LMCFA (Lake Manitoba Commercial Fishermen's Associa-
tion)

MAL (Maximum acceptable level )

MAUM (Manitoba Association of Urban Municipalities )

MPI (Manitoba Public Insurance)

MPSP (Manitoba Product Stewardship Program )

NAFTA (North American Free Trade Agreement )

NAPCC (National Action Program on Climate Change )

NAPS (National Air Pollution Surveillance )

NAWMP (North American Waterfowl Management Plan)

NGLs (natural gas liquids)

PERD (Program of Energy Research and Development)

PFRA (Prairie Farm Rehabilitation Administration )

PHJV (Prairie Habitat Joint Venture)

PRP (Park and Ride Program)

RWMAF (Regional Waste Management Assistance Fund)

SDIF (Sustainable Development Innovations Fund )

UMM (Union of Manitoba Municipalities )

WCFSD (World Commission on Forests and Sustainabl e
Development)

WQI (Water Quality Index)

WRAP (Waste Reduction and Prevention )

WWCD (Whitemud Watershed Conservation District )

SOURCES FOR DEFINITIONS:
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Saunders College Publishing, U .S .A .

Avis, Drysdale, Gregg, Neufeldt, and Scargill, 1983 . Gage
Canadian Dictionary. Gage Publishing, Toronto, Ontario .

Bishop, Lewis and Sutherland, 1976 . The Atmosphere and
Hydrosphere . Bell and Howell, Toronto, Ontario .

British Columbia Ministry of Environment, Lands and Park s
and Environment Canada, 1993 . State of the Environ-
ment Report for British Columbia. B.C. Environment ,
Lands and Parks, Victoria, B .C .

Clarke, Keith C . 1990. Analytical and Computer Cartogra-
phy. Prentice Hall Inc ., New Jersey.

Davis, Richard A ., Jr., 1991 . Oceanography, second edition .
Wm. C. Brown Publishers, Dubuque, Iowa .

Manitoba Environment, 1995 . State of the Environment
Report for Manitoba 1995 . Manitoba Environment, Win-
nipeg, Manitoba .

Miller, 1990 . Living in the Environment, 6th edition .
Wadsworth, Inc ., Belmont California .

Rubenstein, James M., 1989. The Cultural Landscape, sec -
ond edition . Bell and Howell, Columbus, Ohio .
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