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LETTER FROM ENVIRONMENTAL & SAFETY MANAGEMENT

| am pleased to present The City of Calgary’s fourth State of the
Environment Report (SOER). The 2010 report, developed as a web-
based reference, represents our commitment to periodically track
and report progress on long-term environmental goals and challeng-
es facing our city. It aims to provide a clear picture of environmental
trends in Calgary as they relate to land, air and water.

Since the 2006 report, City of Calgary business units have made
significant progress on initiatives that are essential building blocks
for community environmental sustainability. Some highlights include:

e The adoption of an integrated Municipal Development Plan and
Calgary Transportation Plan, which integrates ecological protection
goals into the long-term direction for sustainable growth in Calgary.

e The launch of the Blue Cart recycling program to approximately
300,000 homes and converting Community Recycling Depots to
co-mingled recycling. Recycling has been expanded to include
additional materials, and residents are no longer required to sort
recyclables.

e The City’s signing of the World Energy Cities Partnership Calgary
Climate Change Accord, committing The City to support actions
that will reduce municipal greenhouse gas (GHG) emissions by 20
per cent from a 2005 baseline by 2020.

e The full commissioning of the Pine Creek Wastewater Treatment
Centre in 2009. This new plant uses the latest technology to treat
wastewater to above current standards. It was built to meet the
immediate need for additional wastewater treatment capacity for
Calgary and surrounding area.

e Continued commitment by The City to meet our target of reduc-
ing total per capita water demand to 350 litres per day by 2033.
In fact, our 2009 water demand of 429 litres per person per day
(Ipcd) surpassed our 2009 goal of 469 Ipcd.

These are important city-wide advances; however, much remains
to be done.

* The city’s population continues to grow and, with growth, come
increasing stresses on our environmental capital. Since our last
report, community GHG emissions have increased by almost five
per cent. To address this trend, The City is developing a commu-
nity GHG plan to help citizens reduce their GHG emissions.

e Calgary’s overall energy footprint continues to grow as energy
consumption related to mobility and goods and services increas-
es. The City continues to work with citizens and businesses to
help reduce the size of Calgary’s energy footprint.

e Although Calgary Transit has become the most common com-
muting method to downtown during rush hour, and walking and
cycling have increased, Calgarians continue to rely on their vehicles
for most trips throughout the city.

The City’s Ecological Footprint project and imagineCALGARY com-
munity targets provide a basis for increased corporate and citizen
action to protect and enhance Calgary’s environment. Working with
the community, examining the trends presented in the SOER can
help The City make more informed decisions about tackling environ-
mental priorities. As we continually strive to improve, future reports
will aim to strengthen that link.

| hope that community groups will use this report as a resource for
their own programs. The new website is meant to connect the com-
munity in sharing reporting and progress on improving environmental
conditions in Calgary.

Sincerely, E}/

David L. Day
Director, Environmental & Safety Management
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REPORT AT A GLANCE

e Calgarians’ ecological footprint is higher
than the Canadian average, and energy
use continues to make up the largest
portion of Calgarians’ ecological footprint
at 71 per cent. Between 2008 and 2010,
the overall energy footprint grew by 15
per cent, primarily due to an increase in
energy consumption related to mobility
and goods and services.

In 2009 Calgary adopted an integrated
Municipal Development Plan (MDP) and
Calgary Transportation Plan (CTP), which
supports sustainable growth of our city
over the next 60 years. The new MDP
and CTP support an increased focus
on transit oriented development and
communities where public amenities are
located within walking distance and pe-
destrian, cycling and transit connections
provide access to wider employment,
retail, leisure and cultural destinations.

The overall amount of natural areas in Cal-
gary increased between 2005 and 2007.
There are more than 693 natural areas
that make up over 50 per cent of the park
space in Calgary. In addition to develop-
ing local biodiversity indicators, The City’s
Parks department is changing the way
natural areas inventories are reported in
the future. This will improve the methods
of accounting for core natural area assets.

The City’s Blue Cart recycling program
was launched in 2009 to approximately

300,000 single family homes. The program
is expected to increase the amount being
recycled by Calgarians by 75 per cent.

Air quality in Calgary can usually be de-
scribed as good. Monitoring of ozone,
particulate matter and other air contami-
nants has generally shown decreasing
or relatively stable levels with occasional
spikes (exceedences). However, new
provincial and federal standards are un-
der development for air quality, and new
objectives may result in more rigorous
standards for air quality in Calgary.

Community greenhouse gas (GHG)
emissions increased almost five per cent
between 2005 and 2009, while per cap-
ita emissions have remained fairly stable
between 16 and 18 tonnes per person.
With a community GHG plan currently
under development, The City will work
with Calgarians to help reduce commu-
nity emissions.

The increase in transit ridership over the
last 15 years is significant, given the rapid
population growth during this time. Cal-
garians also began to reduce their reliance
on the car for the commute to work. In
2006, 23.8 per cent of Calgary commut-
ers used walking, cycling or public transit
to commute. Calgary Transit has become
the most common commuting method to
and from downtown during the weekday

rush hours. However, Calgarians contin-
ue to rely on their vehicles for most trips
throughout the city.

The City of Calgary is on track to meet
a target of reducing total per capita
demand to 350 litres per day by 2033.
Calgary’s per capita water demand was
429 litres per day in 2009, surpassing
the 2009 target of 469 litres per capita
per day (Ipcd). To help achieve this goal,
Council approved universal water meter-
ing to be completed by the end of 2014.
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e Between 2005 and 2009, Calgary re-
gional watersheds have shown a range
of good to poor ratings throughout vari-
ous sampling stations according to the
Canadian Council of Ministers of the En-
vironment’s (CCME) Water Quality Index.

The City's Stormwater Management
Strategy aims to reduce sediment load-
ing to the Bow River to or below the
2005 level by 2015. It strives to protect
watershed health by developing sustain-
able stormwater management solutions.
Some older areas of Calgary are being
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retrofitted with stormwater retention fa-
cilities to help reduce total suspended
solids from entering Calgary’s rivers. New
subdivision developments are required to
include retention facilities that remove at
least 85 per cent of total suspended solids.

Treated wastewater in Calgary con-
sistently complies with Alberta Envi-
ronment regulations. The Pine Creek
Wastewater Treatment Centre was
completed in 2009 to meet the need for
additional wastewater treatment capac-
ity for Calgary and surrounding area.
Pine Creek operations include primary
treatment, biological nutrient removal,
ultraviolet disinfection, effluent filtration,
anaerobic sludge digestion, biogas man-
agement and odour control.

BACKGROUND

This is the fourth edition of The City of Cal-
gary’s State of Environment Report, which
has been produced every four years since
1998. Tracking environmental indicators is
an effective way for The City to assess prog-
ress towards our goal of protecting what's
precious: land, air and water. Measurement
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and assessment play a critical role in col-
laboration with the community to improve
Calgary’s environmental conditions, and
presenting the theme areas together in one
report demonstrates how indicators are of-
ten interconnected.

The City of Calgary monitors a variety of en-
vironmental indicators to assess progress
towards environmental goals. A number
of community sustainability initiatives have
taken shape in recent years that require
measurement of progress towards long-
term goals, including ecological footprint,
imagineCALGARY, the Municipal Develop-
ment Plan and the Calgary Transportation
Plan. Monitoring and analysis are important
to incorporate feedback on environmental
trends into The City’s policy, budget plan-
ning, actions and stakeholder dialogue

iy
l'

INDICATOR SELECTION
CRITERIA

Indicator selection was aided by applying
a consistent set of evaluation criteria using
a systems framework. Potential indicators
were evaluated in terms of scientific valid-
ity, issue and user relevance, data accuracy
and availability, relationship to other indi-
cators, measurability against targets and
baselines, and cost effectiveness.

The indictors in the report reflect:

e The condition of Calgary’s
local environment.

e The impact of Calgarians’ activities
on the environment (human-
environment interactions).

e Relation to environmental activities
The City has influence over. This
includes city-wide trends, but
generally not internal environmental
performance measures.

A chart comparing the imagineCALGARY
environmental targets with the State of
Environment Report targets is found in the
Appendix.
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INDICATOR THEMES

¢ Ecological footprint
® Built environment
e Natural environment

e \Waste and waste diversion

ECOLOGICAL FOOTPRINT

Background

Ecological footprint is one measure of
sustainability. It tells us about the effect of
our activities on the environment by mea-
suring the resources we consume and
the waste we create and then comparing
this to nature’s ability to provide resources
and absorb our waste. Ecological footprint
accounting works much like financial bud-
geting: it allows us to see whether or not we
are living within our means.

Key indicators

Ecological footprints around the world

Calgary’s ecological footprint 2010

Calgary’s energy footprint

Goods and services contribution

to footprint

e Food contribution to footprint and
number of community gardens

¢ Housing contribution to footprint

¢ Mobility contribution to footprint

Policy reference and target

Council Priorities 2009-2011 - Council Stra-
tegic Goal 2 includes reducing the impact
of our activities on our ecological footprint.

Trends

Figure 1.1 illustrates the ecological footprint
of selected countries around the world as
well as the world average. Worldwide, we
are consuming more resources than we
have, which is eroding our capital assets.

Ecological Footprint measurement

The 2010 ecological footprint calculations
for Calgary and Canada have changed
from the 2008 calculation. The change is

The global effort for sustainability will be won, or lost, in the world’s
cities, where urban design may influence over 70 per cent of people’s
ecological footprint. High-footprint cities can reduce this demand on
nature greatly with existing technology. Many of these savings also cut
costs and make cities more liveable. Since urban infrastructure is
long-lasting and influences resource needs for decades to come,
infrastructure decisions make or break a city’s future.

Mathis Wackernagel, President Global Footprint Network, 2010

Figure 1.1 Ecological footprints around the world 2010

12 —

10 —

Footprint size (gha/capita)

Calgary’s ecological footprint is larger

than the Canadian average.

Source: All national data from Global Footprint Network, 2009. The Ecological Footprint Atlas 2009,
www.Footprintnetwork.org/atlas. Calgary and Canada data from Calgary’s Ecological Footprint, 2010.

Figure 1.2 Calgary’s ecological footprint 2010

Energy 71%

Built Area 1%

Forest 14%

Fishing 3%

Pasture 3%

Cropland 8%

Energy use accounts for 71 per cent

of Calgary’s ecological footprint.

Food 5%

Housing 17%

Mobility 18%

Goods 13 %

Services 10%

Government 8%

Note: The Government category addresses the contribution of federal, provincial, municipal and other government levels to our

footprint through the provision of services that support the Calgary community.
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due to methodological improvements and

changes in economic activity, primarily in

the cropland and grazing land resource ar-
eas from significantly higher yields.

e Calgary’s ecological footprint reported
for 2010 is 8.59 global hectares (gha)
per capita, a decrease of 8.6 per cent
from 2008.

e Canada’s ecological footprint reported
for 2010 is 5.76 gha per capita, a
decrease of 19 per cent from 2008.

Figure 1.2 shows how consumption pat-
terns relating to food, shelter, mobility, goods
and services, and government influence
Calgary’s ecological footprint. The energy
component has been expanded to illustrate
the consumption areas within the largest
sector of Calgary’s footprint.

Calgary’s energy footprint

Every aspect of the ecological footprint
includes energy use. In fact, energy con-
sumption represents the largest component

Community gardens, personal
gardens and even container
gardens on building balconies
all help reduce our ecological
footprint. Eating more fruits
and vegetables in a balanced
diet of locally grown meats
and dairy products help to
support our local and regional
economy and contributes to a
healthy lifestyle.

of Calgary’s ecological footprint, contrib-
uting to 71 per cent of Calgary’s overall
footprint. This is referred to as the carbon
footprint. Although there has been a shift
away from coal in electricity generation
in favour of natural gas and renewables,
Calgary’s electricity demand continues to
grow. Currently 49 per cent of electricity
generation in Alberta is from coal. Between
2008 and 2010 the overall energy footprint
grew by 15 per cent:

e food no change
e goods +4%
e mobility +8%
e services +3%
e housing +1%
e government -1%

Since Calgary’s 2008 baseline footprint re-
port, energy consumption related to mobil-
ity and goods and services has increased
substantially. The number of vehicles on the
road grew four per cent since 2008, and the
amount of fuel consumed increased by 11
per cent. The increase in the consumption
of goods and services is harder to pinpoint,
but it reflects the purchase of items from
cell phones and electronics, to services
from banking and insurance to travel.

Goods and services

Twenty three per cent of our energy foot-
print is attributed to the energy required to
manufacture, transport and sell the goods
and services we consume. Calgary’s con-
sumption of goods and services has in-
creased by seven per cent in two years. A
2008 Statistics Canada report on spending
patterns in Canada indicates that, among
major cities, Calgary has one of the highest

consumption standards. Based upon 16
household equipment items, Calgary led
the country in all but five items.

The fewer disposable items we purchase,
the longer the life we can get from non-dis-
posable products. Recycling and reusing
items results in fewer new resources and
less energy used to manufacture, transport
and sell the items. For example, aluminum
can recycling saves 95 per cent of the ener-
gy needed to make aluminum from bauxite
ore, and a can may be recycled indefinitely.

Food

The resources it takes to grow, harvest and
transport food to markets accounts for five
per cent of Calgary’s energy footprint. Un-
like other aspects of the Calgary’s ecologi-
cal footprint, food is land based, so the area
required for growing crops and livestock is
its true footprint. Currently food accounts
for 16 per cent of Calgary’s total footprint,
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12 per cent less than in 2008. This reflects
the overall reduction in footprint nationally,
due to increased efficiencies in the agricul-
tural system, such as higher yields over the
past couple of years.

A good way to reduce our food footprint
is to increase consumption of fresh, sea-
sonal and local foods whenever possible.
Even out of season, look for frozen and
processed food that were produced locally.

The Community Garden Resource Network
reports that in summer 2010, there were
32 public community gardens, an increase
from 21 in 2009 and 15 in 2008. Forty-five
private community gardens were identified,
up from 25 last year. There are six ornamen-
tal community gardens, up from three last
year (Calgary Horticultural Society, 2010). In
2009, City of Calgary Parks began planting
fruit trees and shrubs at three community
orchards. The sustainable food movement
in Calgary is also growing, shown by the
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rising profile of a number of local organiza-
tions dedicated to the promotion of sus-
tainable local and regional food production,
such as the Calgary Food Policy Council
and Slow Food Calgary.

Housing

Housing makes up 17 per cent of Calgary’s
energy footprint with virtually no change
since 2008. The choices we make about
the size, type and location of our homes,
the way we heat and cool our homes and
how we construct, operate and maintain
our homes have significant impacts on
the size of our footprint. For example, new
suburban housing creates a need to build
and maintain infrastructure and services for
communities at ever increasing distances
from established areas.

Mobility

Transportation around the city accounts
for 18 per cent of Calgary’s energy foot-
print, an increase of 8 per cent since 2008.
Calgarians own 22 per cent more vehicles
than the national average of 597 per 1,000
population (World Bank, 2010). However,
since 2007, the number people entering the
downtown, the largest employment district
in the city, has shifted from auto drivers to
public transit (38 per cent versus 42 per
cent) as the principal means to get to work.
The method we choose and the distance
we travel all determine how much energy
we use, as well as how much air pollution
and greenhouse gases are emitted.

The way we build our city has a strong in-
fluence on our mobility. A more compact

A 2010 survey of Calgarians
indicated that 33 per cent grow
vegetables, 33 per cent grow
herbs and 24 per cent grow
fruit. Almost 80 per cent of
Calgarians surveyed said it was
important to purchase locally
grown foods (HarGroup, 2010).

Reasons for not growing foods
included:

¢ 50% no space

25% no time

13% not interested

7% did not know how

4% climate.

form, an expanded, reliable transit system
and access along with improvements that
increase the convenience and safety of
cycling and walking will all help reduce
our ecological footprint. Further analysis is
included in the Built Environment section.

BUILT ENVIRONMENT

Background

The built environment, or built form, of a city
includes the engineered surroundings that
provide the setting for human activity and
buildings, streets and infrastructure. Build-
ings emit 35 per cent of Canada’s green-
house gas emissions, use 33 per cent of
Canada'’s total energy production, account
for 12 per cent of non-industrial water
consumption and produce 25 per cent of

Canada’s landfill materials (Canadian Urban
Institute, 2005).

The need to shift away from unsustainable
land use patterns, particularly low-density
development, has emerged as a key en-
vironmental issue for Calgary. This means
opportunities to build complete, people-
centered communities that offer a mix of
housing types, jobs, schools, amenities
and recreation.

As Calgary’s population is expected to
more than double to 2.3 million people in
the next 60 years, changes will need to be
made to reduce the environmental impacts
of living, working and playing in the city. The
Municipal Development Plan and the Cal-
gary Transportation Plan call for increased
mixing of land uses, higher intensities of
people living and working in Calgary, and
more efficient and integrated transit, cyclist
and pedestrian facilities.
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Key indicators

e total housing growth 1995 to 2009
e types of housing starts in Calgary
2004 to 2009
¢ residential densities in
established areas
* new suburban densities
e Calgary’s spatial growth

Policy references

The 2009 Municipal Development Plan
(MDP) will direct future growth of the city
in a way that fosters a more compact and
efficient use of land, creates complete com-
munities, allows for greater mobility choices
and enhances vitality and character in local
neighbourhoods (2.2).

The 2009 Calgary Metropolitan Plan was
developed by the Calgary Regional Part-
nership to bring regional municipalities to-
gether to help balance the need to protect
the regional environment with the growth of
our developed area and regional infrastruc-
ture and services.

Targets

The 2009 MDP specifies that new com-
munities in future greenfield areas should
achieve a minimum intensity threshold of
60 people and jobs per gross developable
hectare and demonstrate how they will
achieve 70 people and jobs per gross de-
velopable hectare over time (3.6.2).

Trends

Housing unit growth

Between 2000 and 2009, approximately
82,440 net housing units were added
to Calgary’s new suburbs, while 31,770

Figure 1.3 Total housing growth (1995 to 2009)

In 2009, 91 per cent of housing starts
were in new suburban communities.
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Source: Calgary Snapshots 2010. The City of Calgary, 2010a.

Figure 1.4 Types of housing starts in Calgary (2004 to 2009)
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Source: Suburban Residential Growth 2010-2014 Monitoring Growth and Change Series. The City of Calgary, 2010b.

were added to the city’s established areas,
meaning 73 per cent of new net units over
this period were built in the new suburbs.

Since 2000, the new suburban share of to-
tal housing growth in Calgary has fluctuated
between 58 and 91 per cent of growth.

Housing type

Close to 60 per cent of Calgary’s housing
is made up of single-detached homes. The
ecological footprint of these homes is gen-
erally larger than for smaller row and semi
detached homes. Over the last five years,
on average, multi-unit dwellings (apart-
ments and row houses) represent 37 per
cent of total housing starts in Calgary.
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As Calgary’s population continues to grow
and becomes more diverse, ground ofri-
ented residential developments (i.e., row
and semi-detached homes) may become
more common in the future, as Calgarians
seek more compact housing forms in es-
tablished and new areas.

Residential density in

established areas

Over the past five years, significant residen-
tial redevelopment has occurred in estab-
lished communities, inner city communities
and downtown. Older, single family homes
are being replaced with a growing number
of multi-family and infill developments in the
inner city and downtown.

Between 1990 and 2005, the
num-ber of residential units
increased in the downtown and
the inner the city by 36 and

18 per cent respectively.

Increased density can be achieved through
infill developments involving smaller land
parcels, the repurposing of land for new
large projects, and the redevelopment of
lands around transit stations, for example.

Population density in

established areas

While Calgary has experienced a notable
increase in residential units in established
communities in recent years, there has not
been a proportionate increase in the popu-
lation due to declining occupancy rates and
community life-cycle factors.

Urban Structure

Figure 1.5 Urban structure by land use

Although some neighbourhoods are gain-
ing a significant number of dwelling units
through redevelopment, population density
in some parts of developed areas is falling.
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The MDP’s minimum intensity target of 60
people and jobs per gross developable
hectare is roughly equivalent to a residential
density between 20 to 22 units per hectare
(uph). This is an increase from the previous
minimum density for new communities of
17 to 18 uph established in 2006.

The trend in housing density is moving
upward. For many communities built from
the 1970s to the early 1990s, suburban
residential densities ranged from 11 to 15
units per hectare. Since the latter part of the
'90s, policy plans have progressively re-
quired increased density. Since the 2000s,
suburban densities were between 17 to 21
units per hectare (City of Calgary, 2010a).
The dotted line in the graph showing the
change in new suburban densities indicates
that there has been a 57 per cent increase
in suburban densities from 1995 to 2009.

New suburbs
Historically, Calgary’s growth has been in

the new suburbs as families with children
have chosen these areas to establish roots.
Over the last five years, the new suburbs

have captured an average of 94 per cent
of Calgary’s population growth. There was
a net migration of 15,236 people from

Figure 1.6 New suburban densities (1995 to 2009)

25

Density (units/ha.)

Source: Calgary Snapshots 2010. The City of Calgary, 2010a.

From 13. 5 units per hectare to
21.2 units per hectare is a 57 per cent
increase in new suburban densities.
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established areas. This is in addition to over
200,000 new Calgarians (City of Calgary,
2010a). The gains in the outer, developing
communities indicates the city is continuing
to grow spatially.

Calgary’s spatial extent

As Calgary’s population has grown, the
area within its boundaries has also grown.
Calgary has grown through several an-
nexations over the past 50 years. While
the annexation is intended to provide room
for new Calgarians, Calgary’s development
pattern has also removed natural habitats,
changed local hydrology and fragmented
ecological networks. Striking a balance be-
tween accommodating growth and change
and protecting regional natural resources
remains a challenge.

To slow growth rates at the city’s edge,
the MDP has set a target for half of all new
population growth over the next sixty years
to happen in existing parts of the built city.

2010 state of the environment report 8
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Figure 1.7 Calgary’s spatial growth, built form and municipal limits, 1951-2008

1951 —’_J_Ll—

. Extent of Built Form by Year
Municipal Limits by Year
[] Municipal Limits - 2008
Built Form - 40 km? / City Limits - 104 km?

1981 —’—J_LI——

. Extent of Built Form by Year
Municipal Limits by Year
[] Municipal Limits - 2008
Built Form - 261 km? / City Limits - 509 km?

Source: Adapted from Calgary Snapshots 2010, The City of Calgary, 2010a.

SUSTAINABLE CONSTRUCTION
Background

Sustainable construction, or green building,
is a growing movement to build and main-
tain homes and commercial buildings that
reduce environmental impacts through site
selection, energy efficiency, waste reduc-
tion, water conservation and the use of en-
vironmentally preferable building materials.

On average, Canadians spend over 90 per
cent of their time inside buildings (CaGBC,
2005). Clearly, there is value in continu-
ally improving how we design, locate and

In 2009, The City developed

a “Sustainable Design
Declaration Form” to

track and evaluate the
adoption of sustainable
technologies and design
elements in new construction
projects by developers
throughout Calgary.

Spatially, Calgary has grown from
509 km? in 1981 to 848 km? in 2008.

. Extent of Built Form by Year

[] Municipal Limits - 2008
Built Form - 463 km? / City Limits - 848 km?

construct our buildings to create a healthier,
more comfortable and more sustainable
built environment.

In Calgary, residential green building is be-
ing championed by Built Green Alberta.
Likewise, two standards are used to
benchmark the environmental performance
of commercial buildings in Calgary: LEED
(Leadership in Energy and Environmental
Design) and BOMA (Building Owners and
Managers Association) BESt (Building En-
vironmental Standards). Tracking the num-
ber of Built Green, LEED, and BOMA BESt

structures provides an indication of the ex-
tent to which sustainable building practices
are being taken up in Calgary.

Key indicators

e Built Green certified homes in Calgary
¢ Registered LEED projects in Calgary
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Policy references

The City of Calgary takes a leadership role
in the community through its 2008 Sustain-
able Building Policy.

Targets

No specific community targets have been
set for sustainable building construction.

Trends

Green buildings - residential

The industry-driven Alberta Built Green
program was launched in 2003 to help en-
able the construction of resource-efficient
homes. Built Green encourages home-
builders to use technologies, products and
practices that reduce the ecological foot-
print of new homes.

Calgary’s Built Green homes comprise
roughly half of the over 5,500 Built Green
homes constructed in Alberta as of 2009.
Currently, Built Green offers certification for
new single family homes and row homes.
In 2008, the number of Built Green homes
built in Calgary peaked before declin-
ing again in 2009. This trend echoes the

dramatic decline in total housing starts in
Calgary in 2009. In 2008, Built Green also
introduced a Platinum level of certification
and has since launched a pilot that includes
multi-storey and residential towers.

Recognizing the role that green home con-
struction could have in reducing Calgary’s
ecological footprint, The City began offering
home building permit rebates in 2007 for
homes built to Built Green standards.

Table 1.1 Built Green certified homes in Calgary

2004 2005 2006 2007 2008 2009
Registered 24 71 9 3 10 5
Bronze 149 229 23 6 67 108
Sliver 65 121 49 17 166 252
Gold 32 209 341 458 1169 435
Platinum 0 0 0 0 3 23
Total 270 630 422 484 1415 823

Source: Built Green Canada. 2010.

Green buildings -
commercial and institutional
The LEED rating system is a standard for the

Figure 1.8 Registered LEED projects in Calgary

Newly Registered Leed™ Canada Projects in Calgary
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Source: Canada Green Building Council, 2009.
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development of high performance, sustain-
able buildings. For existing buildings, BOMA
is tracking environmental performance using
Building Environmental Standards (BESH)
Plus certification and best practices.

By the end of 2009, there were a total of
111 registered LEED projects in Calgary, in-
cluding local government, post secondary

Examples of LEED buildings in
Calgary include the University
of Calgary’s Child Development
Centre, The City’s Water
Centre, the Crowfoot Library
and North Hill Home Depot.

The number of new LEED
registered buildings has increased
significantly in the last few years.
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and commercial facilities. New projects
registered each year jumped from seven in
2004 to 35 in 2009.

While LEED focuses on constructing sus-
tainable new buildings, BOMA tracks the
operational performance of existing build-
ings using BESt Plus criteria and certifica-
tion. There are four levels of BOMA BESt
certification that uphold increasingly green
building standards. Through BOMA certifi-
cation, building owners and operators are
required to look at energy consumption,
water use, recycling and waste disposal to
help reduce the footprint of these buildings.
As of 2010, there were 81 BOMA BESt
certified commercial buildings in Calgary
(BOMA BESt, 2010).

NATURAL ENVIRONMENT

OPEN SPACE AND BIODIVERSITY
Background

Calgary’s natural spaces connect people
to nature. Open spaces help protect land-
scape ecological integrity while providing
important ecosystem services. Calgary’s
natural environment also provides citizens
with a place for recreation.

Open space includes manicured areas like
parks, pathways, roadway greens, golf
courses, cemeteries and other types of
open space. Natural Environment Parks,
wetlands and river systems, environmental-
ly significant areas, environmental reserve
land and the urban forest are also examples
of open space.

Calgary’s natural environment
provides habitat for wildlife,
supports regional biodiversity
and brings balance into the
urban ecosystem.

Parks classified as Natural Environment
Parks are mainly comprised of animal
and plant life. They are managed for both
habitat protection and park user enjoyment.
They are also important for the protection
of Calgary’s wildlife because they provide
habitat for resident and migratory animals.

Key indicator
e Calgary’s natural areas (hectares)

Policy references

The 2009 Municipal Development Plan es-
tablished goals to conserve, protect and re-
store the natural environment (2.6), connect
green infrastructure throughout the urban
fabric (2.6.1) and maintain biodiversity and

landscape diversity, integrating and con-
necting ecological networks throughout the
city (2.6.4).

The City’s Open Space Plan 2002 aspires to
preserve significant, representative and high-
quality natural areas; consider long-term
sustainability in open space management;
create an integrated open space system and
minimize the impact of urban development
on parks and natural ecosystems.

Targets
No specific targets set.

Trends

Calgary’s natural areas

With local biodiversity indicators currently
under development, looking at Calgary’s
natural areas can provide some insights into
trends in the natural environment. Although
the amount of natural areas in Calgary has
increased three per cent between 2005 and
2007, with Calgary’s population increasing
at the same time, the amount of natural
area per person has actually declined by

three per cent (City of Calgary, 2009a). Cal-
gary’s habitat supply is decreasing for many
species, but increasing for others.

In 2007, Calgary annexed 103 km? of land,
including 56 km? in the east, 37 km? in the
north and 9 km? in the west. The annexed

Biodiversity is the measure
of the wealth of species and
ecosystems in a given place
or habitat. It is an important
indicator of ecosystem
health, both regionally and
globally. In general, it can be
said that ecosystems with

a diverse, rich assemblage
of species are healthier and
more resilient. Globally, the
two most significant threats
to biodiversity are invasive
species and urban expansion.
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lands are predominantly a mix of cropland
and rangeland, including some of Alberta’s
most productive agricultural soils. Wetlands
cover almost 10 per cent of the annexed
area which also includes rare native prai-
rie habitat. Dominant landscape features
include the Bow Valley landform and Bow
River, the Symons Valley and Nose Creek
Valley systems, riparian areas, native grass-
lands and forest patches, all of which are
important in providing ecosystem services,
such as biodiversity, habitat connectivity
and water regulation (O2 Planning + Design
Inc, 2010).

Natural Environment Parks

The role of Natural Environment Parks with-

in the city is to:

e Conserve areas of environmental signifi-
cance and biodiversity.

e Provide opportunities for environmental
education, interpretation and nature-
related recreation.

e Provide opportunities for recreation.

¢ Provide relief from our built environment.

There are more than 693 natural
areas that make up over 50

per cent of the park space

in Calgary (City of Calgary,
2009a). Some of these areas

are a result of a requirement to
retain municipal reserve land
and protect a portion of land

as environmental reserve when
new development occurs.

e Conserve dominant natural elements
that enhance the character,
appearance and health of the city
(e.g., escarpments, creeks and river
valleys, wetland complexes).

e Contribute to clean air and water.

As Calgary grows, identifying and pro-
tecting significant habitat and landscape
features is an important element of conser-
vation planning and provides a framework
for future natural environment parks in new
communities.

Techniques for habitat restoration in Natu-
ral Environment Parks include erosion con-
trol, weed control and replanting native
vegetation.

Calgary’s lands designated as natural ar-
eas currently include those that contain
native species, such as Nose Hill Park.
These areas have shown a general steady
increase from 1997 to 2008. There was a
slight drop in natural area per capita from
2007 to 2008.

The City is changing the way natural areas
and Calgary’s Natural Environment Park in-
ventories are reported in the future. This will
improve the methods of accounting for core
natural area assets. Changes to the current
reporting structure for Calgary’s natural ar-
eas will improve our understanding of these
vital areas, as there are many natural areas
that are not currently in the inventory.

URBAN FOREST
Background

Trees help purify the air, reduce storm water
runoff and erosion, create wildlife habitat,

Figure 1.9 Calgary natural areas (includes Fish Creek Provincial Park)
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applied to 2006 against 2006 population data. (City of Calgary, Parks and ESM, 2009). Note: Fish Creek Park was 1,140 ha in

1990; 1,348 ha in 2005; and 1,400 ha in 2009 (Source: Alberta Government).
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At the end of 2009, The City
managed 7,742 hectares of
parkland spread over 5,345
individual parcels across
Calgary. This includes 1,163
hectares of mowed grass.

store carbon dioxide, produce oxygen, and
save energy through shading and wind re-
duction.

The urban forest includes trees, shrubs and
understory in parks, river valleys, streets
and private land. Historic photographs of
Calgary show a landscape largely devoid
of trees, as it is located in the grasslands
of Alberta. The current urban forest is the
result of the commitment of generations of
Calgarians to planning, nurturing and pro-
tecting the forest.

Pressures on the urban forest include inva-
sive species, pests, diseases, drought, Cal-
gary’s arid climate, an aging tree population
and urban development. Preserving the
urban forest is aided by the maintenance of
tree health, tree preservation during devel-
opment, proper species and site selection,
and a diversity of tree species.

Key indicators

e Calgary tree canopy change
e trees on City-owned land

Policy references

Parks Urban Forest Strategic Plan 2007
aims to achieve a sustainable urban forest

through the growth, preservation and en-
hancement of the urban forest on land
owned or controlled by The City.

Calgary Open Space Plan 2002 states that
The City should promote the provision and
maintenance of a healthy, viable urban for-
est by protecting the existing urban forest
and facilitating additional planning to keep
up with the growth of the city.

Tree Protection Bylaw 23M2002 protects
public trees from unauthorized removal,
cutting or pruning, as well as from damage
caused by construction activities.

Targets

The 2009 Municipal Development Plan in-
cludes a tree canopy cover target of 14 to
20 per cent over the next 60 years. (5.3).

The Parks Urban Forest Strategic Plan
2007 established the following targets:

e The per capita tree supply standard is
one tree either along a roadway or in a
groomed park for every two Calgarians.

e The urban forest on public and private
lands should increase by one per cent
per decade with an ultimate canopy
cover target of 20 per cent.

e The total vegetation biomass should be
sufficient to offset 0.5 per cent of the
city’s carbon emissions.

Trends

Calgary’s tree canopy cover was approxi-
mately seven per cent in 2007. In 2009,
Calgary had approximately 272,000 street
trees. However, Calgary is falling behind the

target to have one street or park tree for
every two Calgarians. Based on a count
of individual trees in groomed parks and
along roadways in 2007, there was a tree
deficit of 120,000. Calgary’s tree popula-
tion at that time included: 170,000 road-
way trees, 190,000 park trees, 1,000,000
residential trees and over 7,000,000 native
trees. Despite the deficit, the sustainability
of Calgary’s forest depends on more than
just the number of trees. Factors such as
tree health, tree biomass and canopy must
be considered. The City’s Parks depart-
ment works to ensure overall urban forest
sustainability.

Organic orchard pilot

2009 marked the first year
of a five-year pilot project to
grow public fruit orchards.
The City’s community orchard
pilot project will determine
if public and community-run
orchards can grow, thrive
and produce in Calgary. The
project will demonstrate

and test a range of fruit trees
and shrubs, encourage local
food production and foster
community involvement.

As of 2009, three orchards
have been planted — two in
Hillhurst-Sunnyside and one
in Bowness Park.
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Significant work has been undertaken in
response to pressures on the urban forest,
including the approval of new residential
street tree standards, the tree protection
bylaw, the introduction of injection and bar-
rier traps to manage pests, watering bags
and drip irrigation to water trees, and the
poplar life-cycle program.

Keeping our urban forest healthy and safe
in 2009, The City:

Pruned 16,700 trees.

Planted 4,450 trees.

Removed 1,600 trees.
Planted 5,500 trees in the

BP BirthPlace Forest program.
¢ Planted 629 additional trees in
13 communities through the
NeighbourWoods program.

While planting trees and preserving a healthy
forest has many ecological advantages,

Calgary’s total vegetation biomass is only
able to offset less than one per cent of city-
wide greenhouse gas emissions.

Community involvement is a large part of
growing the urban forest. Successful pro-
grams within The City include Arbour Day,
the Community Model Forest, Neighbour-
Woods, the BP Birthplace Forest and For-
ever Green.

PEST MANAGEMENT
Background

Infestations of insects or weeds can be
harmful to public health, the environment
and public infrastructure. In these cases,
pesticide use can be essential. However,
chemically-based pesticides can pose a
risk to human and environmental health
if mishandled or misused. While Calgary
does not have a bylaw related to pesticides,

they are regulated by the provincial and
federal government. In Calgary, pesticides
are mainly used to manage weeds, insects,
rodents and fungus.

The City of Calgary manages pests that
affect City property. The City’s integrated
pest management (IPM) plan is a science-
based approach that identifies, monitors
and suppresses pests using economically
and environmentally sound practices. The
IPM program evaluates new alternatives to
traditional pest control. Homeowners are
encouraged to follow The City’s example
through the Healthy Yards program and
other initiatives.

Invasive plant species are an emerging risk
to Calgary’s biodiversity. The City’s Invasive
Plant Strategic Management Plan was ap-
proved in 2008 to protect biodiversity. In
2010, the revised Alberta Weed Control
Act increased the number of highly invasive
weeds (termed Prohibited Noxious) that re-
quire eradication from seven to 46 species.

SERAAAAARARNRNRNNRR000003333333333333333330300030830384808

These species are highly aggressive and
require control measures.

Key indicators

e pesticide sales in Calgary
e pesticide use by The City of Calgary

Policy references

The City’s Integrated Pest Management
(IPM) Plan 1998 focuses on a science-
based approach to control pests using en-
vironmentally responsible practices.

Open Space Plan 2002 indicates public golf
courses should demonstrate excellence in
integrated pest management.

Target

No specific community targets are set. The
City of Calgary establishes performance
measures for all of its IPM projects and pro-
grams. Due to the diversity of the landscape
and variety of pest types managed, numeri-
cal program targets are not appropriate.
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Figure 1.10 Pesticide sales in Calgary

Kilograms of active ingredient

Source: Alberta Environment, 2010.
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Figure 1.11 Herbicide use by The City of Calgary
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Trends

Community wide use of pesticides
Some homeowners use pesticides and
other lawn care products to maintain their
landscape. However, pesticide use across
Canada is coming under more scrutiny due
to potential health concerns and impacts
on our environment.

In 2009, almost 70 per cent of total pes-
ticide sales in Calgary were herbicides.
Close to 48 per cent of herbicide sales were
herbicide-fertilizer (weed-and-feed) prod-
ucts. As of Jan. 1, 2010, these products
were banned from sale in Alberta. The City
led the process to pass a resolution at the
Alberta Urban Municipalities conference to
support this action.

Since weed and feed is applied to an en-
tire lawn, it results in an over-application of
herbicide. It is expected that the banning of
weed-and-feed products will result in less
chemical migration from lawns and gar-
dens into waterways. Ongoing monitoring
will determine levels of chemicals entering
waterways.

Naturalized areas as part of
Integrated Pest Management

Restoring manicured landscapes
to a more natural state
accomplishes several goals,
including increased biodiversity,
reduction of water use, lower
maintenance cost and reduced
pest populations. Native plant
materials that are adapted to
Calgary’s environment require
fewer inputs to sustain. The
City of Calgary is identifying
sites and developing plans to
incorporate naturalization.

City of Calgary corporate use

of pesticides

The City considers health and safety, envi-
ronmental sustainability, risk management,
and asset protection as key factors when
designing pest management strategies.
Herbicides accounted for 83 per cent of
The City’s pesticide use in 2010, followed
by fungicides (9 per cent), rodenticides (8
per cent) and insecticides (0.1 per cent).

Herbicide use on City of Calgary land fluc-
tuates annually depending on climactic
conditions and other factors.

The increase in herbicide use in 2006 and
2007 were the result of flood conditions
across Calgary in 2005, which created
many landscape disturbances that tem-
porarily required intensive weed control.



Pesticide use by The City decreased signifi-
cantly in 2008 as a result of the moratorium
on spraying herbicides that year.

Pest control operations are conducted on a
site by site basis. Each site is surveyed, and
if the infestation exceeds the acceptable
threshold, control measures are applied
based on site criteria. The City is planning
to update its herbicide use reporting meth-
od. This will improve the understanding of
the herbicide use. Changes to the report-
ing structure for the IPM staff in Parks has
improved The City’s ability to standardize
operations, improve communication and
ensure all federal and provincial regulations
are met.

WASTE AND
WASTE DIVERSION

Background

Canada’s cities generated 791 kg per
capita of municipal waste in 2005, above
the 17-country average of 610 kg per cap-
ita (Conference Board of Canada, 2009).
There is an increasing trend in major Cana-
dian municipalities to treat municipal solid
waste as a resource to be recycled rather
than disposed of in landfills. Reducing, re-
using, recycling and residual management
is The City of Calgary’s approach to waste
management.

The year 2009 was a landmark in Calgary
for Waste & Recycling Services, as The
City’s Blue Cart recycling program was
launched to approximately 300,000 single

family residential homes. As well, the net-
work of 52 Community Recycling Depots
was changed to co-mingled recycling,
which requires no sorting of materials.
All recyclables from blue carts and the
Community Recycling Depots are pro-
cessed at the Materials Recycling Facility
(MRF), which is owned by Cascades Re-
covery Inc. and serves both residential and
commercial clients.

The City’s target to divert 80 per cent of waste
from landfills by the year 2020 signals a com-
mitment to sustainability. Diverting waste
away from landfills limits the need for landfill
expansion, reduces methane gas production
from decomposing organic waste and allows
for the highest end use of many materials.

Waste in Calgary comes from four sec-
tors representing groups that have similar
needs, materials to be handled, collection
methods and diversion challenges.
® residential
e multi-family
e industrial, commercial and

institutional (ICI)
e construction and demolition (C&D) waste

The City’s waste diversion target covers all
four sectors.

Key indicators

e total waste landfilled

¢ waste material composition

¢ residential household output:
landfilled waste and diverted materials

Policy references

2009-2011 Council Priority 2.1: Meet our
legislative and environmental requirements

2010 state of the environment report
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for landfills and pursue waste diversion activ-
ities outlined in the 80/20 by 2020 Strategy.

Waste and Recycling Services’ 2009-2011
Strategies and Actions include a number of
waste-diverting actions: maintaining waste
diversion programs and expanding them
to service growth (3.1.6); deliver on the tar-
gets and actions embedded in the 80/20
by 2020 diversion strategy (3.3.5); planning
for the management of organic materials,
including assessing the feasibility of waste-
to-energy recovery (3.3.6).

In 2007, Council approved the Construc-
tion and Demolition Waste Strategy and
Action Plan, which includes research proj-
ects, processes and pilot projects.

Target

80/20 by 2020 — The City set a target in
2004 to divert 80 per cent of waste from
landfills, with just 20 per cent of waste go-
ing to landfills, by the year 2020.

Trends

Total waste landfilled

In 2009, 680,000 tonnes of waste was dis-
posed of in City landfills, which is approxi-
mately 638 kilograms of waste per capita.
Total landfiled waste has been in decline
since peaking in 2007, and 2009 marked
the lowest volume of landfilled waste since
2002. The decrease is in spite of a growing
population.

Single-family residential waste typically ac-
counts for 30 per cent of waste in city land-
fills. Multi-residential, industrial, commercial
and institutional waste make up the other 70
per cent.

Waste material composition

To achieve 80 per cent diversion by 2020, it
is fundamental to have a clear understand-
ing of what is in the waste stream received
by City of Calgary landfills. Waste & Recy-
cling Services is undertaking a significant
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Figure 1.12 Total waste disposed of in City-owned landfills

The total waste going to city landfills
has declined since peaking in 2007.
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Figure 1.13 Total waste material composition The majority of materials

entering Calgary’s landfills
could be diverted.
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project to update this information and the
understanding of waste composition reach-
ing City landfills. Figure 1.13 illustrates the
types of materials entering City landfills.

New provincial construction and demolition
waste legislation is under development.
The City of Calgary initiated a pilot in No-
vember 2009 to divert waste materials from
construction, demolition and renovation ac-
tivities. The pilot focused on four main ma-
terials: cardboard, asphalt shingles, drywall
and wood. Between November 2009 and
September 2010, the pilot had collected
2,271 tonnes of recyclable material.

Residential household output

Total household output is the total amount
of materials disposed of from Calgary
households that is sent to landfill and to
diversion programs. It gives an indication
of how Calgarians are reducing waste and
using diversion programs.

In 2009, Calgarians recycled more than
ever, with 23 per cent of residential house-
hold output reaching City diversion pro-
grams. This success is mostly due to the
introduction of the Blue Cart recycling pro-
gram in the spring of 2009.

Figure 1.14 Residential household output: land-filled waste and diverted materials

In 2009, Calgaryians recycled 23 per cent of their household
output. This is the highest diversion rate ever, and is mostly
300000 [— attributed to blue cart recycling introduced during that year.
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In 2009, over 56,000 tonnes of recycling
were collected from Blue Cart customers
and Community Recycling Depots. Other
important recycling programs include leaf
and pumpkin composting, Christmas tree
recycling, backyard composting, house-
hold chemical drop-off depots and elec-
tronics recycling.

Starting in 2009, Calgary’s recycling pro-
grams starting accepting: cardboard, plas-
tics 1-7, newspaper, paper, food cans and
glass food containers all in one cart — no
sorting. The Blue Cart recycling program
and Community Recycling depots are ex-
pected to double the amount of material
that Calgarians recycle. Active participation
in these programs is the key to achieving
the 80/20 by 2020 target.

For Calgary to reach the 80/20 goal, poli-
cies and programs will need to be devel-
oped for:

¢ Recycling for business, multi-family
homes, and construction and
demolition businesses.

® Food and yard waste processing for all
residences and businesses.

¢ Continuing to work with other levels
of government on waste reduction
strategies across all sectors.

Program Total 2009 diversion
Leaf and pumpkin program 2,169 tonnes
Christmas tree program 313 tonnes
Electronic waste 2,413 tonnes

Source: City of Calgary, Waste & Recycling Services 2009 Annual Report

2010 state of the environment report




INDICATOR THEMES

e Air quality
¢ Climate change
e Energy consumption

e Transportation

AIR QUALITY

Background

Air quality is linked to our quality of life. Ele-
vated levels of pollutants in the atmosphere
can cause smog, reduced visibility, health
issues, damage to vegetation and can im-
pact our ability to enjoy the outdoors. Ris-
ing temperatures can worsen air quality.

Calgarians are fortunate because our air
quality can usually be described as good.
Strong winds from the west help dis-
courage the formation of low-level smog
above the city. However, Calgary’s growing

population and air emissions from vehicle
travel, road dust or regional forest fires can
cause air quality to deteriorate. Calgary’s
cold, dry climate can cause an inversion,
which also traps pollutant emissions near
to the ground (CRAZ, 2009).

Calgary’s air quality is affected by both cli-
mactic conditions and by air pollutants that
are generated locally, regionally, nationally
and internationally. Transportation emissions

Air quality and climate change
are inextricably linked.
Emissions from the use of
fossil fuels are a source of

air pollution and greenhouse
gases. The same emission
sources that contribute to the
key ingredients of smog also
release greenhouse gases.
Fortunately, the actions that
we take to reduce greenhouse
gas emissions can also help to
improve air quality.

The Calgary Region Airshed Zone (CRAZ) Society is a non-profit
association with members from government agencies (federal, provincial
and municipal), non-government organizations and the public. The City
of Calgary is one of the founding members. The society’s vision is to have
air quality that is not harmful to human health and the environment. Its
mission is to monitor, analyse and provide information on air quality and
develop strategies to manage air quality issues within the airshed.
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are the largest contributor to air quality im-
pacts in the Calgary area (CRAZ, 2009).

Five key air pollutants of concern in Calgary
include nitrogen dioxide (NO,), sulphur di-
oxide (SO,), carbon monoxide (CO), par-
ticulate matter (PM, ) and ozone (O,). All
are precursors to smog formation and pose
health risks during periods of elevated at-
mospheric concentration.

Key indicators

® annual average concentration -
particulate matter 2.5 (PM, )

e annual average concentration -
ozone (O,)

e annual average concentration -
nitrogen dioxide (NO,)

e annual average concentration -
sulphur dioxide (SO,)

e annual average concentration -
carbon monoxide (CO)

Policy references

The 2008 Calgary Region Airshed Zone
(CRAZ) Particulate Matter and Ozone Man-
agement Plan outlines the future manage-
ment of particulate matter (PM) and ground
level ozone (O,) in accordance with provin-
cial policy.

The 2008 CRAZ Strategic Plan consists
of a series of strategic objectives, goals
and tactics relating to air quality in the Cal-
gary Region Airshed. Tactics include the
operation of a comprehensive air quality
monitoring network that monitors and re-
cords on the five key indicators and related
weather conditions.

Targets

Provincially, Alberta has several ambient
air quality objectives that set thresholds
for ambient concentrations of air contami-
nants. Alberta aligns with the Canada Wide
Standards (CWS) for two key air pollutants:
fine particulate matter (PM,,) and ozone
(Q,); these standards set upper limits for
ambient concentration of these pollutants.

Table 2.1 Criteria air contaminant limits

annual annual
Contaminant AAAQO NAAQO
(fng/m?) (ppb)
NO, 60 32
S0, 30 23
(o0] n/a n/a
PM, n/a n/a
0zone n/a 18

Source: Built Green Canada. 2010.

1 ug/m? is the weight, in micrograms, of the substance in

one cubic metre of air.

(Annual limits) Based on 24-hour averaging time by year

2010. Achievement to be based on the 98th percentile

annual ambient measurement averaged over three con-

secutive years.

* AAAQO: Alberta Ambient Air Quality Objective

* NAAQO: National Ambient Air Quality Objectives —
Acceptable Levels

® ppb: parts per billion

* ug/m3: micrograms per cubic meter

Federally, under the Canadian Environmental Protection

Act (CEPA) air pollution emissions by industrial sources at

certain thresholds must be reported to the National Pollut-

ant Release Inventory (NPRI). A Comprehensive Air Man-

agement System (CAMS) is currently under development.



Further, Alberta has a Particulate Matter
and Ozone Management Framework, in
place since 2003, that contains more strin-
gent thresholds and triggers for action be-
fore levels reach the CWS.

Trends

Three air monitoring stations in Calgary
gather continuous air quality data. In 2008,
CRAZ took over the operation of these sta-
tions from Alberta Environment. All data is
administered through Alberta’s Clean Air
Strategic Alliance (CASA). There is one sta-
tion located in central Calgary (downtown),
one in northwest Calgary (residential) and
the third is located in east Calgary (indus-
trial). The central Calgary station moved to
another downtown location in 2008 and is
referred to as Calgary Central 2. This loca-
tion is currently under review and, a new
station is planned to be operational by the
end of 2011 as part of an expanded net-
work for the airshed.

Particulate matter 2.5 (PM, ;)

Respirable particulate matter at the size of
2.5 um, or PM, , in the atmosphere poses a
risk because these small particles can pen-
etrate deeply into an individual’s lungs. PM,
exposure can aggravate cardio-respiratory
diseases and has been linked to increased
mortality rates (Alberta Government, 2010).
In Alberta, sources of particulates include

In Calgary, 94 per cent of PM, .
emissions are from vehicular
transportation (CRAZ 2008).

vehicle emissions, soil and road dust, for-
est fires and industrial emissions sources.
Elevated levels of particulate matter are de-
tected in wintertime smog as well.

At the Calgary Central Monitoring Station,
average PM, ; concentrations have been in
decline since 1998. Data was not collected
at Calgary East and Calgary Northwest
Monitoring Stations until 2003. Between
2005 and 2006, PM, , averages at these
stations increased somewhat before de-
creasing again in 2007.

In 2008, the Calgary Central 2 station record-
ed an average PM, ; concentration nearly tri-
ple that of the other two monitoring stations.
The increase is likely due to an improvement
in measurement technology between the Cal-
gary Central and Calgary Central 2 stations
(Alberta Environment, 2009).

Ozone (O,)

Ground-level ozone is an environmen-
tal and health concern. It is different from
stratospheric ozone, which helps protect the
earth from harmful ultraviolet radiation from
the sun. Ground-level ozone is not emitted
directly by human activities, but is produced
by chemical reactions involving oxides of
nitrogen (NO,) and volatile organic com-
pounds (VOCs) in the presence of sunlight.

Ozone exposure can irritate the respiratory
tract, and higher exposures are linked to
hospital admissions and premature deaths
(Ontario Ministry of Environment, 2009). In
Calgary, the main sectors contributing to
peak ozone concentrations are upstream
oil and gas, on-road transportation and var-
ious transboundary sources (CRAZ, 2008).

Figure 2.1 Annual average concentration - particulate matter (PM
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Figure 2.2 Annual average concentration — ozone (O,)
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Alberta Environment required the Calgary
Region Airshed Zone to develop a plan to
address ozone and particulate matter (PM)
levels in the airshed when ambient ozone
measurements exceeded the 8-hour Cana-
da-wide standard on two days in 2003.

In 2008, the Calgary Regional Airshed Zone
completed a PM/O, management plan and
implementation is now underway through
CRAZ programs supported by all mem-
bers, including The City. A PM/O3 Audit
Committee is responsible for monitoring
implementation and reporting back to Al-
berta Environment.

Annual average ozone
concentrations in Calgary have
increased each year since 2005,
though generally, average ozone
levels have been well below the
one hour and eight hour limits.

Nitrogen dioxide (NO,)

Nitrogen dioxide (NO,) in the atmosphere is
partially responsible for the brown haze and
smog sometimes observed over Calgary
(CRAZ, 2008). NO, also contributes to the
formation of ground-level ozone, a major
component of smog.

NO, is part of a family of gases known as
oxides of nitrogen (NO)). Most NO_ emis-
sions are converted to NO, in the atmo-
sphere, which is why monitoring stations in
Calgary track NO,. Annual average levels of
NO, have decreased or have remained rela-
tively stable at Calgary’s three air monitoring

stations from 1993 to 2007. A spike (ex-
ceedance) of the one-hour limit for NO, has
not occurred since 1991.

Vehicular traffic is the major contributor to
NO, levels in Calgary, which can rise rapidly
when traffic density is high (RWDI, 2006).
Advances in automobile emission technolo-
gies, such as improvements in fuel injection
and combustion efficiency from catalytic
converters, are generally credited with
decreases in NO, levels, even though the
volume of cars on Calgary’s roads has in-
creased (CRAZ, 2008). However, at Calgary
Central, NO, levels have been increasing
since 2005.

Sulphur dioxide (SO,)

S0, is formed when fossil fuels are com-
busted to power vehicles, heat buildings
and generate electricity. Although SO, can
come from vehicle emissions, most SO, in
Alberta is produced regionally by natural
gas processing plants, power plants and ail
sands activities.

Once released to the atmosphere, SO, can
act as a precursor to acid rain. Human ex-
posure to high levels of SO, is also linked to
respiratory illness and cardiovascular disease
(Ontario Ministry of Environment, 2009).

S0, is only monitored locally at the Calgary
East station. In 2007, SO, levels in Calgary
were 43 per cent lower than they were in
1993. Average SO, concentrations are well
below the provincial and national standard
criteria, with no spikes between 1993 and
2008. A number of regulations and initia-
tives have allowed for large reductions in
emissions of SO, nationally. For example,

Figure 2.3 Annual average concentration - nitrogen dioxide (NO,)
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in 2006, Environment Canada introduced
strict regulations to lower the maximum al-
lowable amount of sulphur in on-road diesel
vehicle fuel from 500 ppm to 15 ppm.

Carbon monoxide (CO)

Carbon monoxide (CO) is a colourless,
odourless gas that reduces the capacity
of blood to absorb and carry oxygen to
organs and tissues in the body. Exposure

to high concentrations of carbon monoxide
can cause dizziness, headaches, mental
and physical fatigue, and even death (Al-
berta Government, 2009).

The major source of CO in urban areas is
motor vehicle exhaust. CO levels in urban
areas follow a daily pattern that correlates
with peak traffic. Other CO sources include
fireplaces, industry, natural gas combustion
and air traffic. Forest fires are also a signifi-
cant natural source of CO.

CO emissions are closely tied to the efficien-
cy of vehicle fuel combustion. The decline
in average CO concentrations, reaching a
minimum in 2007, can be partially credited
to improvements in vehicle emissions tech-
nologies that achieve more complete fuel
combustion.

Figure 2.5 Annual average concentration — carbon monoxide (CO)
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CLIMATE CHANGE

Background

In Calgary, the consumption of energy
from fossil fuels is the dominant source of
greenhouse gas emissions that contribute
to climate change. Changes in the global
climate system can adversely impact our
natural environment, air, water and health.
A changing climate requires adaption and
mitigation action.

Urban expansion, energy
inefficiency and consumption
habits are some of the pressures
driving greenhouse gas
emissions upward in Calgary.

A 2010 United Nations report found that
Calgary has one of the largest carbon
footprints among cities in the world — with
Calgarians producing 17.7 tonnes of green-
house gas emissions per capita each year.
Calgary placed fifth highest out of 50 major
cities, with more emissions per capita than
people in New York, Mexico City, Vancou-
ver and Toronto.

Key indicators

e Calgary’s greenhouse gas

(GHG) emissions
e Calgary’s GHG emissions by source
e City of Calgary corporate

GHG emissions
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Policy references

Council Priorities 2009-2011 includes prior-
ities to reduce community GHG emissions,
purchase green electricity, pursue green
fleet initiatives and encourage sustainable
urban design, and incorporate sustainable
building strategies into City projects.

The Calgary Climate Change Action Plan
Target Minus 50 (2006) identifies strategies
to reduce The City of Calgary’s corporate
GHG emissions and proposes community
emissions action areas. The plan will be
updated and a community GHG reduction
plan is under development for completion
in fall 2011.

Targets

World Energy Cities Partnership -

The Calgary Climate Change Accord
The World Energy Cities Partnership (WECP)
is a forum for international energy cities to
share knowledge about energy issues. In
October 2009, several WECP member cities
signed the Calgary Climate Change Accord
in Calgary. The accord outlines signatories’
commitment to reducing municipal GHG
emissions by a minimum of 20 per cent by
2020, with a further reduction of 80 per cent
by 2050 compared to 2005 levels. Com-
munity GHG targets will be included in the
community plan.

Trends

Community greenhouse gas emissions
Community greenhouse gas emissions
have increased by almost five per cent
since 2005, the Calgary Accord baseline
year. Per capita GHG emissions have re-
mained between approximately 16 and 18



tonnes per person over the last five years.

Over the last two decades, community Table 2.2 Calgary’s GHG emissions by source (tonnes CO, equivalents (CO,e)
GHG emissions increased by almost 40 Source 1990 1997 2000 2003 2004 2005 2006 2007 2008 2009
per cent, driven by population growth and Electricity 5435000 | 5,963,000 | 6,479,000 | 7,120,000 | 6,926,000 | 7,361,000 | 7,676,000 | 7,097,000 | 7,250,000 | 7,231,000

corresponding increase in electricity, natural

: Natural gas 2,884,000 3,093,000 3,596,000 3,833,000 3,708,000 3,797,000 3,722,000 3,878,000 | 4,070,000 4,240,740
gas and motor fuel consumption. Commu-
nity emissions include The City of Calgary’s Motor fuel* 3,464,000 3,716,000 3,802,000 4,548,000 | 4,582,000 4,507,000 | 4,950,000 5,030,000 | 4,615,000 4,897,000
operational emissions, which account for %%"nﬂfmggsclg’;]'ﬁvsgg 88,000 | 103000 | 111,000 | 121,000 | 125000 | 128000 | 118000 | 122,000 | 125000 | 192,220**
approximately two per cent of the commu- — iy
0oy L otal communi

nity’s overall emissions. emissions (tonnes C0,e) 11,871,000 | 12,875,000 | 13,989,000 | 15,622,000 | 15,341,000 | 15,793,000 | 16,466,000 | 16,127,000 | 16,060,000 | 16,560,960
EIeCtricity use is the Iargest source of GHG *Motor Fuel is based on total fuel consumed and reported for provincial tax rebate purposes. *In 2009, Alberta Environment revised the Landfill Gas Quantification Guidelines. The increase

[ : : There is no current means to distinguish between private motor vehicle consumption and com- in fugitive landfill gas emissions from municipal waste is a result of amendments made to the
emissionin Calgary, maklng up 43.7 per cent mercial fuel use. Motor fuel includes diesel and gasoline fuel only and includes emissions from calculation for estimating the amount of methane that can be potentially produced per tonne of
of emissions in 2009. Electricity generation Calgary Transit. Note that fuel for air travel is not included in the above data, and it is a large landfill waste.

source of GHG emissions in Calgary. Sources: As in Figure 2.6.

in Alberta is dominated by the use of coal, a
GHG-intensive fuel. Vehicular fuel and natu-
ral gas use are the second and third largest cent and 25.6 per cent of total emissions cent of motor fuel emissions are attributed spaces and the urban forest, which cap-
local GHG sources, contributing 29.6 per in 2009, respectively. Less than three per to public transportation (City of Calgary, ture and use carbon dioxide, are not ac-
2009d). Methane emissions from municipal counted for in these estimates. The urban
waste in Calgary’s landfills accounted for  forest has been estimated to provide ap-

Figure 2.6 Community greenhouse gas emissions just over one per cent of community GHG proximately 16,000 tonnes of carbon stor-
emissions in 2009. age (USFS, 1998). The City’s 2007 Urban
Community emissions are influenced by GHG Forest Strategic Plan has a goal to offset
18,000,000 — — 18 sources and sinks. Sinks, such as green 0.5 per cent of the city’s carbon emissions
16,000,000 | g A — 16 §\
§“w4,ooo,ooo — — 14 é
8 12,000,000 — P Landfill gas used for energy
% 10,000,000 |— 110 g When disposed of in landfill, organic waste (food and yard waste)
ﬁ% 8,000,000 |— @ § decomposes anaerobically (without oxygen). This releases landfill gas
(% 6,000,000 |— 1 (Ig (LFG) into the atmosphere. LFG.is a mixture of carbon dioxide (C(?z) .and
& 4,000,000 |- A a § methanf: — a greenhouse gas 2.1 t@es more potent than COZ: The City is
g S| .5 recovering landfill gas and using it as fuel to generate electricity at the

East Calgary and Shepard landfill facilities. The electricity produced by

0

S & w°§ § W@V WQQ@ WQQ‘O § WQQ% § the LFG is then used onsite at the landfills. In 2009, about 750,000 kWh of
0 power was generated. This is more than two and a half times the 285,279
Community GHG emissions Per capita GHG emissions

kWh generated from landfill gas captured in 2007. Planning is underway

Note: GHG emissions are in calculated in tonnes of CO2 equivalents
Sources: Electricity — Alberta Energy Utilities Board, ENMAX Energy Corporation; Natural Gas — ATCO Gas; Motor Fuel — City of to expand LFG Capture a‘nd treatment at all three la‘ndﬁlls

Calgary Finance & Supply; Waste — City of Calgary Waste & Recycling Services; Population of Calgary — City of Calgary 2009b.
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through total vegetation biomass from Cal-
gary’s urban forest.

City of Calgary corporate greenhouse
gas emissions

In 2009, City of Calgary operations account-
ed for just under two per cent of Calgary’s
overall GHG emissions. The City started
taking action to reduce its own GHG
emissions in 1999, and emissions have
decreased by over 28 per cent between
the 2005 Calgary Accord baseline year
and 2009.

This decrease is largely due to a green
electricity agreement with ENMAX, which
started with 75 per cent green electricity for
corporate operations in 2007. The agree-
ment will target 100 per cent green elec-
tricity use by The City by 2012. As Calgary

ENMAX District Energy Centre

grows, demand for municipal services
grows, resulting in an increased corporate
demand for energy. Between 2008 and
2009, emissions increased by about four

Figure 2.7 City of Calgary corporate GHG emissions

600,000 [

500,000 [

400,000 [

,, 300,000

200,000

100,000 [

GHGS-tonnes CO

0

]
1
1
1
-I
1
1
1

Calgary Accord target
20% decrease by 2020

) S > > o © A <Y >
o S S S S S S S S
City buildings . City fleet . Street and traffic lights Water treatment facilities . Other

Source: City of Calgary, 2009d.

per cent. For more information, consult
The City’s annual Corporate Environment,
Health & Safety report.

ENERGY CONSUMPTION

Energy is a central part of our daily lives
as Calgarians. Energy is used for heating,
electricity and fuelling vehicles. Indirect en-
ergy includes the energy it takes to grow,

R R R RN R RN R R PR RN RN RN R R RN R RN RN RN AR AR RRRRREY

manufacture, transport and sell the goods
we purchase and the food we eat.

Indicators

e total and per capita electricity use

e total and per capita natural gas
use in Calgary

e total and per capita motor fuel
use in Calgary

Trends

Total and per capita electricity use

In Alberta, the majority of electricity is pro-
duced from burning fossil fuels, particularly
coal and natural gas. Electricity use in Calgary
has grown steadily since 1990 and is tied to
Calgary’s population growth and increasing
demands for lighting, household appliances,
machinery and tools. Electricity for commer-
cial purposes accounts for about 70 per cent
of Calgary’s electricity use, while residential
use accounts for 30 per cent of the total.

Total and per capita natural gas use

in Calgary

Natural gas is used to heat and cool indoor
spaces in Calgary buildings, to heat water

Energy consumption makes up 71 per cent of Calgary’s total ecological
footprint. Calgary’s fossil fuel use is the most significant contributor

to emissions of both greenhouse gas and criteria air contaminants.
Environmental improvements are achievable when we focus on energy
efficiency, conservation and the use of low carbon energy sources, such
as wind and solar power. Recognizing the link between energy use,
climate change and air quality, along with increased awareness and
innovation, will be vital to reduce energy use and increase efficiencies.
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Figure 2.8 Total and per capita electricity use

Total natural gas and electricity consumption has increased with Calgary’s
growing population. This has resulted in increasing GHG emissions.

and to power some household appliances,
gas fired electricity plants and industrial pro-
cesses and equipment. In the winter months,
natural gas use increases significantly as
buildings are heated in the cold weather.

Total and per capita vehicle fuel use

City-wide consumption of gasoline and die-
sel has increased since 1990 and tends to
fluctuate year to year, with high fuel prices
and increased number of kilometres trav-

10,000,000 — 10,000 . . )
5,000,000 5000 Natural gas use per capita has decreased elled bellng factors affecting .Consumptpn.
o ' somewhat since 1990, although overall ~ Per capita fuel use has declined, reaching
8,000,000 8,000 use has increased alongside population @ minimum in 2008. This can be largely at-
7,000,000 7,000 growth. Commercial and industrial natural  tributed to improvements in vehicle engine
6,000,000 6,000 gas use accounts for about 51 per cent technology in the last 15 years. Additionally,
5,000,000 5,000 of Calgary’s total, while residential natural fluctuating gas prices have influenced the
£ 4000000 4,000 gas use accounts for the remaining 49 amount of motor fuel used by Calgarians,
% 5,000,000 3000 g per cent. with particularly high prices seen in 2008.
:g 2,000,000 2,000 (\%
1,000,000 1000 £ Natural gas used for space and water heating represent the largest areas
0 0 of growth in energy use, so is therefore one of the best opportunities for
S & & & & ¢ & & & 9 .
S A . . - - energy reduction.

. City-wide electricity use -m~ Electricity use per capita
Source: ENMAX Energy Corporation, City of Calgary Civic Census 2009b.

Figure 2.10 Total and per capita motor fuel use in Calgary
Figure 2.9 Total and per capita natural gas use in Calgary

Gasoline and diesel consumption has increased overall, but fluctuates yearly.
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TRANSPORTATION

Background

While personal vehicles are the most com-
mon travel mode in Calgary, Calgarians are
increasingly choosing public transit, walk-
ing and cycling as mobility options. How
we build our city influences the way we
travel. Land uses (home, job, school, day
care, retail, etc.) that are further away from
each other result in lengthier trips and more
traffic. Calgary’s northern climate is another
factor influencing travel choices.

One of the goals of the Municipal Develop-
ment Plan and Calgary Transportation Plan
is to make all types of transportation more

Greenhouse gases and

air pollutants emitted by
burning fossil fuels, as well

as the design of Calgary’s
transportation infrastructure
network, are the major
environmental pressures posed
by transportation in our city.

convenient. Walking, cycling and transit are
at the top of The City’s transportation hier-
archy because they are the most sustain-
able modes of transportation.

Transportation indicators help to track prog-
ress in developing and using a sustainable

-

Ensuring that transit is fast, frequent and reliable, and building better
facilities and infrastructure for pedestrians and cyclists are key strategies
to reduce Calgary’s ecological footprint.

Transportation Sustainability Triangle

Degree
of
Sustainability

Source: Calgary Transportation Plan, 2009.

transportation system. Increasing the use
of public transit, walking, cycling and re-
ducing reliance on the personal automobile
can help Calgary move up the transporta-
tion sustainability hierarchy.

Key indicators

e transit ridership and service hours

e journey to work by mode

e number of privately owned vehicles per
capita registered in Calgary

® annual vehicle kilometres travelled

e pathway and bikeway network

Policy references

The 2009 Calgary Transportation Plan
(CTP), in alignment with the Municipal De-
velopment Plan, places increased empha-
sis on sustainable modes of transportation
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Public transit

Carpooling

Automobiles
single
occupant

Plan It Calgary and
transportation
Transportation and land use
are interconnected and have
a significant impact on each
other and on the environment.
Where homes, jobs, services
and amenities are located
impacts how people travel.
Recognizing this, The City
developed an integrated
Calgary Transportation Plan
and Municipal Development
Plan through the Plan It
Calgary process.



walking, cycling and transit) (3.1). The pollutants and greenhouse gas emissions
9 9 ) L . . . . L . 9 9
plans support the introduction of new cy- Figure 2.11 Transit ridership and trips per capita Since 1995, transit ridership has while helping to alleviate traffic congestion.

cling facilities, improved design of new and increased 67 per cent, averaging an

annual growth of four per cent. Keeping track of transit ridership and ser-

redeveloped streets, and the creation of vice hours can help to gauge changes in
better connections in new communities TR = )10 local emissions associated with transporta-
and activity centres. A primary cycling net- 100.000.000 — = < tion. The level of transit use is one indica-
work has also been designated to connect g & tor of the readiness of citizens to use their
major destinations and institutions. “'é 80,000,000 70 vehicles less often.
[
Council Priorities 2009-2011: Increase fa- E o2
cilities for pedestrians and bicycles. Design O S ) i i
and construct key pedestrian, cycle and ® 40000000 s The increase in transit
roadway projects to maximize mobility. - %2 ridership over the last 15 years
= 20 % . . . . .
The City’s 2008 Pedestrian and Bicycle Pol- g 20,000,000 - § 1S Slgmﬁ_ T e e .rap ld,
icies and Design reports provide guidance . Q populatlon gro?vth durlng.thls
on how to plan, design, build, operate and time. Transit trips per capita
maintain walking and cycling as accessible have also grown by almost 18
forms of transportation. Il ansit Ridership Transit Trips per Capita per cent between 1995 and 2009.
Target Source: Calgary Transit, 2010. Note: Transit strike occurred in 2001.
The Calgary Transportation Plan, 2009,
established a 60-year target of 3.7 transit Figure 2.12 Transit service hours Transit service hours have almost
service hours per capita annually. doubled since 1994, and per capita
hours have also increased.
The 60-year target for the transportation 3,000,000 — — 4G
mode Sp|it was established in the Calgary 60 year target for transit hours per capita annually (3,7)
Transportation Plan 2009. 2,500,000 =S
¢ Walking and cycling mode split 3.0
20 — 25 per cent 2,000,000 .
e Transit mode split 15 — 20 per cent
1,500,000 2.0

e Auto mode split 65 — 55 per cent

The target of a 60 per cent transit mode
split to downtown was introduced in the

1,000,000

Total Hours
o
Hours per capita

Centre City Plan. 500,000 G
Trends 0 0
Transit ridership and service hours

The City operates a transit system that in- [ Total Hours Hours per capita

cludes llght rail trains, buses and communi- Source: Calgary Transit 2010. Note: Transit strike occurred in 2001.

ty shuttles. Transit services help reduce air
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The increase in transit ridership and trips
per capita can be partially attributed to the
increase in service levels over the same pe-
riod. Some other factors influencing transit
ridership are:

Density - The intensity of people living or
working in the area.

Diversity — Mix of land uses in the area.

Design - Creating a quality of pedestrian
environment through urban
design elements.

Distance - Locating the right land uses
close to transit.

The integration of increased transit service
levels, service reliability and the four ele-
ments above will determine the ultimate
success of increasing transit ridership and,
therefore, transit trips per capita.

Annual transit service hours almost doubled
between 1995 and 2009. Service hours per
capita have also been increasing. To meet
the Calgary Transportation Plan’s 60-year
target of 3.7 service hours per capita, ser-
vice hours will have to increase three and a
half times over the long term.

Primary transit network

The 2009 Calgary Transportation Plan en-
ables the development of a primary transit
network consisting of high-frequency tran-
sit services operating every 10 minutes or
better, 15 hours a day, seven days a week.
The primary transit services will connect
major destinations, activity nodes and the
downtown core.

Mode split

The ways in which we travel, such as walk-
ing, cycling, taking transit and driving, are
known as modes. The mode split is the
proportion of each mode that is used, and
these vary depending on factors such as
the location of land uses, the length and
type of trip and the weather.

The overall mode split is a measure of how
many trips Calgarians make by walking,
cycling, transit and car. In 2005, within a
24-hour time period, walk and bike trips
contributed to 14 per cent of all trips
made. Transit trips represented nine per
cent of all trips and the remaining 77 per
cent of all trips were made by car (CTP,

2009). A 60-year target was set to reduce
the percentage of trips made by car to be-
tween 65 and 55 per cent while increasing
the use of other modes.

Between 1996 and 2006, Calgarians also
began to reduce their reliance on the car
for the commute to work. In 2006, 23.8
per cent of Calgary commuters used sus-
tainable transportation (walking, cycling or
public transit) to commute to work. How-
ever, close to 70 per cent of Calgary com-
muters still rely on their vehicles.

The median commuting
distance in the Calgary
metropolitan area increased
from 7.7km in 2001 to 8.2km
in 2006.

Table 2.3 Journey to work for Calgarians

R R R RN R R R R PR RN RN RN R R RN R RN RN AR R RRRREY

1996 2006
tiiiriie Population 767,059 991,759
ﬁ Car As driver 71.9% 67.6%
Car As passenger 7.2% 7.6%
ﬁ Q Public Transit 13.3% 16.8%
K' Walking 5.5% 5.6%
$H Cycling 1.1% 1.4%
éé'\é ﬁ Other modes 0.9% 1.0%

(Motorcycle, taxi, etc)

Source: Customized from Statistics Canada, Federal Census, 2008.




Commuting to downtown

From 1996 to 20086, sustainable modes of
commuting to downtown during the work
week (walking, cycling and transit) rose by

Between 1996 and 2006,
Calgarians reduced vehicle
usage for trips to work by
car by almost 4.5 per cent,
and public transit use is up
by 3.5 per cent. The number
of people cycling to work
increased just 0.3 per cent
and walking trends show
an increase of 0.1 per cent
throughout this period.
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16.1 per cent. Transit was the most used
commuting method to downtown (with an
increase of 12.7 per cent), while the num-
ber of people driving alone decreased from
49.5 per cent to 37 per cent. Downtown
Calgary has all the attributes of a suc-
cessful transit system: service hours and
density, diversity, design and distance. In
2006, 45.1 per cent of all commuting trips
to downtown were done by transit, while
only 16.8 per cent of commuters travelling
to other parts of Calgary used transit.

Number of privately owned vehicles
per capita registered in Calgary
Knowing the number of registered vehicles
helps to understand consumption habits im-
pacting the ecological footprint, as well as
the reliance Calgarians have on the personal
automobile. Measuring this trend helps us

The number of registered
vehicles increased by 14.7 per
cent from 2006 to 2010.

learn how to address challenges in en-
couraging travel alternatives, such as walk-
ing, cycling or transit. In 2006, there were
743,767 registered vehicles in Calgary. By
2010, this number grew to 852,930 (Alberta
Transportation 2010).

2006 marked the first year where there were
more registered vehicles in Calgary than li-
censed drivers (City of Calgary, 2008a). The
private vehicle can consume almost four
times the energy per passenger per kilome-
tre compared with a bus (Steemers, 2003).

Annual vehicle kilometres

travelled (VKT)

The annual vehicle kilometres travelled
(VKT) is correlated with greenhouse gas
emissions and air pollutants. Variables that
can contribute to vehicle kilometres trav-
elled include the economic situation, dis-
tances between home, job, schools, etc.,
the availability of other transportation op-
tions and fuel prices, among others.

Calgary’s annual VKT has increased by
12 per cent from 2005 to 2009 in paral-
lel with the growing population. However,
from 2007 to 2009, the VKT increased by
only one per cent, which may have been
in response to rising fuel prices in Calgary.
Annual VKT calculations are based on
estimates of weekday vehicle kilometres
travelled on primary roadways and include
commercial travel.
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Figure 2.13 Annual vehicle kilometres travelled
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Source: 2010 Vehicle Kilometres Travelled in Calgary: Proposed methodology. City of Calgary. Transportation Planning.

Pathway and bikeway network

Calgary has one of the most extensive off-
road pathway and bikeway networks in
North America. The network is used for both
recreation and commuting.

By encouraging the choice to walk or cycle,
Calgary’s pathways and bikeways can help
to reduce GHG emissions, alleviate traffic
congestion and improve health through
physical activity.

Cyclists, pedestrians, in-line skaters, wheel-
chair users and other non-motorized modes
of transportation are allowed on pathways.
Bikeways are incorporated into roads, and
are equipped with elements such as sign-
age, wider curb lanes and bicycle stencils
on the pavement. In 2009, The City focused
on improving the quality of existing bikeways
rather than adding more kilometres.

The number of pedestrians entering the
downtown in the morning peak hours more
than doubled between 1991 and 2006 (City
of Calgary, 2008c). Every weekday an esti-
mated 7,000 pedestrians enter the down-
town between 7 and 9 a.m.

There has also been a steady increase in
the number of cyclists travelling to down-
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town. Since 1991, the number of com-
muting cyclists has quadrupled to 9,500
in 2008 (CTPR, 2009). The number of cy-
clists entering the downtown is counted
most years on one day during the spring.
Over the last few years, a cycling culture
resurgence has hit Calgary, encouraged
by local groups across the city, which may
account for some of the increase in num-
ber of cyclists.

Factors that influence a person’s choice to
cycle include weather, availability of bicy-
cle lanes or pathways, bicycle parking and
other supporting facilities (e.g., showers)
at the cyclist’s destination, fitness levels,
safety and comfort.

Figure 2.14 Kilometres of pathways and bikeways in Calgary

Between 1991 and 2009, the length of pathways and bikeways
increased by approximately three times to 1,062 kilometres.
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Chapter 3. Water
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INDICATOR THEMES

e Water quantity.

e Water quality in Calgary’s rivers.
* Wetlands and riparian areas.

¢ Treated wastewater quality.

WATERSHED HEALTH

As the Elbow and Bow rivers flow from their
headwaters through Calgary, they supply
our drinking water, provide recreation op-
portunities, support aquatic and terrestrial
ecosystems and enrich Calgary’s scenery.
However, a finite supply of fresh water, sedi-
ment and pollution loads, the effects of cli-
mate change and rapid urban growth have
made water management one of Calgary’s
most  significant environmental issues.
To deal with these complex issues, water
management is increasingly focused at the
watershed scale.

Calgary is situated within six watersheds.
Understanding the state of each watershed
involves looking at water quantity, quality,
aquatic ecosystems and riparian areas, as
well as the variety of land use issues that
impact water. The goal is to conserve and
protect source waters, limit pollution and
ensure the overall health of our regional
watersheds.

The City is a member of the Bow River
Basin Council, the Elbow River Watershed
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Figure 3.1 Watersheds in the Calgary area
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Source: Municipal Development Plan, 2009.

Partnership, Ghost Stewardship Monitor-
ing Group and the Nose Creek Watershed
Partnership. Together these groups work
to preserve and enhance river water quality
and the overall health of our watersheds.

The last few years have seen the develop-
ment of watershed management plans for
the Bow Basin , the Elbow River Basin, and
Nose Creek. Developed under the Govern-
ment of Alberta’s Water for Life strategy,
these plans have helped define guidelines,
targets and recommendations to protect
our watersheds.



DRINKING WATER DEMAND

Background

Calgary’s demand for clean, fresh water
places a demand on our surrounding en-
vironment and requires a large enabling
infrastructure. Within Calgary, the Bow and
Elbow rivers supply us with quality source
water that is treated prior to use.

Along with the challenges posed by urban
growth, water quantity is also influenced
by upstream development and the need
to share our rivers with downstream users,
including communities, farmers, ranchers
and industry.

In 2006, the Government of Alberta an-
nounced that new water licences would no
longer be granted in the Bow River Basin.

Factors affecting Calgary’s
climate are complex.
Recent trends and predictions
include lower summer
stream flows, changes of
precipitation in the winter,
warming temperatures and
increased extreme weather.
Climate change is expected
to negatively affect both the
supply and quality of water
placing increase pressures
on water infrastructure.

Figure 3.2 Calgary’s per capita water demand
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This means that Calgary must make use of
our existing water licences in the context
of an increasingly competitive demand for
water in southern Alberta. Responsible
management hinges on improving water
efficiencies and conservation in the way
water is used and valued.

Key indicators

e Calgary’s per capita water demand.

¢ Universal water metering

¢ Calgary’s peak day water demand.

¢ Non-revenue water — Infrastructure Leak-
age Index.

Policy references

Council Priorities 2009-2011: Invest in
initiatives that will help conserve our long-
term water supply.

Water Efficiency Plan 2005: The City is
committed to reducing per capita water
use and ensuring sustainable planning and
management of Calgary’s water resources
for future generations.

Targets

Calgary City Council adopted a goal of ac-
commodating Calgary’s future population
growth with the same amount of water re-
moved from the river in 2003. To do this,
Calgary needs to reduce per capita water
use by 30 per cent in 30 years (30-in-30).
The targets of this plan include:
¢ Reduce total (residential, business and
municipal) per capita demand to 350
litres per day by the year 2033.

* Achieve 100 per cent metering of all
residential customers by Dec. 31, 2014.
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e Keep peak demand below 950 megali-
tres through to 2032.

e Achieve an Infrastructure Leakage
Index (ILI) below three by following best
management practices and through
proactive leak monitoring.

Trends

Per capita water demand

Per capita water demand is the average vol-
ume of water used per person per day (Ipcd).
It is calculated by dividing the annual demand
by the city population and number of days in
a year. In can be expressed in two ways:

¢ Total per capita demand is the measure of
all water used city wide (municipal, com-
mercial and residential) for the total popu-
lation. It represents the amount of water
required to support all business, govern-
ment services and residential needs.

e Single-family residential per capita de-
mand is the measure of all the water used
by single-family residences (detached
homes, duplexes) and does not include
consumption by multi-family buildings.
Single family per capita day demand
provides the best estimate of residential
consumption patterns.

The 2010 single-family residential per
capita day demand is estimated at 257
lpcd. A comparison of residential per cap-
ita demand from 2004 indicates that while
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Calgary’s residential demand is less than
the Canadian average, it still exceeds that
of some large cities in the prairie-provinces.

Universal water metering

Universal water metering helps custom-
ers reduce water consumption by tracking
monthly water use. Customers on a water
meter can use up to 60 per cent less water
than customers on a flat-rate account (City
of Calgary Water Efficiency Report, 2010).
Significant progress has been made since
the mid-1980s, when only about 20 per
cent of residential accounts in Calgary were
metered. To achieve universal metering by
the end of 2014, Council approved chang-
es to the Water Utility Bylaw in November

Figure 3.3 Water demand by sector

2009 to require mandatory installation of
water meters beginning Jan. 1, 2010. The
start date was moved forward two years to
allow for Calgary’s remaining flat water ac-
counts to be converted at a pace of about
10,000 meters per year. In 2010, 9,700
residences had a water meter installed and
were converted from flat-rate to metered
biling accounts. There were 41,800 flat-
rate accounts remaining at the year-end

Residential use accounts for over half of Calgary’s water
demand. About 10,000 residential meters need to be
installed each year until 2014 to achieve universal metering.

Industrial,
Commerical &
Institutional 28%

Customers
outside
Calgary 4%

Non-Revenue
12%

Municipal 4%

Residential 52%

Single Family
Metered 33%

Single Family
Flat-Rate 12 %

Multi-Family
Residential 7%

Source: 2010 Year end Water Efficiency Report, The City of Calgary, 2011.
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2010. The City is on track to meet the uni-
versal water metering target. All industrial,
commercial and institutional customers are
already metered.

Peak day demand

The one day per year that Calgary requires
the most water is referred to as the peak
day demand. In the spring and summer
months, water demand can spike due to
outdoor watering activities. Peak day de-
mand helps indicate how wisely we are
using water outdoors. It is important be-
cause water demand can double during the
outdoor watering season. In total, outside
water use can make up over 12 per cent of
our total water use.

Figure 3.4 Calgary’s peak day water demand
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The target for peak day demand is to keep it
below 950 megalitres (one megalitre, ML, is
equal to one million litres of water). Calgary’s
peak day demand was 648 ML on July 9,
2010. Despite the city’s growth, peak day
demand has remained relatively stable.

Non-revenue water

Fixing leaks in the water distribution system
is a key strategy to reduce water consump-
tion. Significant water losses can occur
from leaks in the water distribution system.
The City tracks where water flows in its sys-
tem to try and minimize these losses. The
Infrastructure Leakage Index (ILI) is used to
benchmark Calgary’s performance in com-
parison to other utilities.

Calgary’s maximum day water demand
is well below the 950 megalitre target.

Target to keep below 950 ML

< © A > & S
N S N N S N
DR S

] Actual peak demand

Source: 2010 Year end Water Efficiency Report, The City of Calgary, 2011.
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While ILIs can range from one to 12, the
ILI for top performers is between one and
three. The City aims for an ILI below three.
In 2009, Calgary’s estimated ILI was be-
tween 3.1 and 3.9. Monitoring for leaks,
upgrading treatment plants and replacing
water mains can help us reduce our ILI and
save significant volumes of water. In 2010,
six kilometres of older water mains were
replaced. In the 1980s there were approxi-
mately 1,800 water main breaks a year in
Calgary, but through aggressive prevention
measures, we now average between 300
and 400 main breaks a year — one of the
lowest rates in North America.

WATER QUALITY OF
CALGARY’S RIVERS

Background

Calgary’s urban growth has had a sig-
nificant impact on the natural hydrological
cycle and water quality within our local
watersheds. Excess nutrients, sediment,
bacteria, chemicals and metals enter our
rivers from various sources, contributing
total loadings to our waterways.

The City has adopted an integrative strat-
egy to protect local surface waters from key
pollutants. Total loading management con-
siders loadings from stormwater releases
from city outfalls (non-point sources) and
from Calgary’s wastewater treatment plants
(point sources). The intent is that Calgary’s
total loadings will not cause significant ad-
verse effects on the aquatic ecosystems of
the watersheds.

Figure 3.5. Canadian Council of Ministers for the Environment Water Quality
Index Ratings 2005-2009

CCME Water Quality Index
.| Excellent 95-100
. Good 80-94
. Fair60-79
" & Marginal 45-59
A -

Source: City of Calgary, Water Resources, 2010.

Key indicators

e Water Quality Index Ratings 2005-2009
e [ coli bacteria in the Bow and
Elbow rivers

e dissolved oxygen in the Bow and
Elbow rivers

e total phosphorus in the Bow and
Elbow rivers

® nitrogen in the Bow and Elbow rivers
¢ total suspended solids in the Bow
and Elbow rivers
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Policy references

Council Priorities 2009-2011: Protect the
quality of water in our rivers and streams.

e Conduct ongoing water quality testing.

e Reduce the amount of runoff and sedi-
ment that enters our rivers and streams.

The City’s Total Loading Management Plan
2008 recommends general principles for
managing total loadings of pollutant releas-
es from Calgary to the Bow River.

In 2007, Calgary City Council approved
the Nose Creek Watershed Water Man-
agement Plan to achieve specific water
quality objectives. The Bow Basin Water-
shed Management Plan and the Elbow
River Watershed Management Plan were
approved in 2008.

The Environmental Reserve Setback Guide-
lines 2007 require a minimum setback for
development of 50 metres from Nose Creek,
the Elbow River and the Bow River. Set-
backs for new developments adjacent to
wetlands have been raised from six metres
to 30 metres, allowing for better protection
of these waterbodies.
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The City’s 2005 Stormwater Management ) - ]
Strategy seeks to develop sustainable Figure 3.6A E.coli in the Bow River

stormwater management practices. E.coli levels downstream in the Bow and Elbow rivers

are higher than upstream, but most sites have been

Trends well below water quality guidelines since 1995.

Water Quality Index in our rivers

The Canadian Council of Ministers for the
Environment (CCME) Water Quality Index
provides a snapshot of surface water qual-
ity conditions. The map shows the CCME
Water Quality Index ratings for the regional
watershed sampling stations between
2005 and 2009 (except for the Elbow River
at Sarcee Bridge which is 2006 — 2009 and
Ghost River at Benchlands and Bow River
below Ghost Dam stations, both 2008 0
and 2009 only). The water quality index is
a composite statistic evaluating ambient
nutrient, metals and bacterial water quality
(CCME, 2003). Surface water quality sam-
pling is conducted at these sites by The
City of Calgary Water Resources.

200 CFU/100 mL

Upstream - Cochrane (City of Calgary)
150 [~ -i- Downstream - Carseland (Alberta Environment)
-l Downstream - Highwood River (City of Calgary)

-
o
S)

I

o
S
I

Annual median E.coli (MPN/100mL) or (CFU/100mL)

1 1 1 1 1 1
g e} © Q\ > ) S N Q& (o 3 ® © Q\ ) )
O Oy O O O Oy S N) S Q S Q Q Q Q Q

Figure 3.6B E.coli in the Elbow River
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E.coli bacteria in our rivers

There are several different strains of E.coli
bacteria, many of which are harmless and
_____________________________________ live in the intestines of healthy humans and
animals, but certain strains can cause se-
vere illness.
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During this period, water quality was rated
as fair at the mouth of Fish Creek. Water
quality at Nose Creek sites was marginal to
poor between 2005 and 2009. The Nose
Creek Watershed Water Management Plan
will function to improve this rating as con-
ditions change in the future. Water quality
upstream and downstream of Calgary was
generally fair to good.
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Since monitoring began downstream of
Calgary at the Highwood site on the Bow
River in 2004, E.coli levels have shown an

increasing trend, likely due to non-point
M sources of contamination. These include
urban runoff and untreated stormwater

entering the Bow from various points along
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Note: City of Calgary reports E.coli using MPN/100 mL where MPN stands for Most Probable Number. Alberta Environment uses Stream Site. since peaking In , £.COll

Calgz y can generally be CFU/100mL where CFU stands for Colony Forming Units. While analytical procedures are different, the two units are comparable. | Is h d d 8 tantially d
described as fair to good Obijectives: Alberta Surface Water Quality Guidelines for Recreation and Aesthetics: Escherichia coli: <200 E.coli per 100 mL evels have aecreased substantially aown-
: (geometric mean 5 samples/ 30 d). The Bow Basin Watershed Management Plan, Phase 1, set a water quality objective for E.coli stream, but have increased somewhat in

of <400 E.coli per 100 mL for the Bow River below Banff Park boundary and the Elbow River Central reaches.
recent years.
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Dissolved oxygen in our rivers
Dissolved oxygen (DO) is one of the most
important constituents of watercourses.
Depletion of DO in surface waters occurs
due to natural effects, water temperature,
pollution and eutrophication (excessive nu-
trients). Dissolved oxygen levels are moni-
tored to track the effects of phosphorus
releases to the Bow River.

The City’s Total Loading Management Plan
aims to ensure dissolved oxygen levels in
the Bow River downstream of Calgary do
not drop below Alberta’s acute guideline.
Median DO levels in the Bow are generally
above the guidelines, but seasonal fluctua-
tions can result in minimum DO levels be-
low the guidelines (Figure 3.7A). The Elbow
River does not face the same stressors
on DO as the Bow because there are not
wastewater treatment plants discharging
to it. However, annual median DO levels
downstream along the Elbow River have
generally been slightly lower than upstream.

Fish and other aquatic animals
require dissolved oxygen to
breathe. Dissolved oxygen levels
are a primary concern in the
Bow River (Golder 2004a and
Golder 2007). To protect DO
levels in our surface waters,
Calgary has put significant
effort into limiting the input of
organic materials and nutrients
into our rivers that could lead to
dissolved oxygen depletion.

Figure 3.7A Dissolved oxygen in the Bow River

Median DO levels in the Bow and Elbow rivers are generally above the
provincial minimum guidelines. However, daily and seasonal fluctuations
can result in DO levels below the minimum guidelines at times.
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Figure 3.7B Median dissolved oxygen levels in the Elbow River
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Objectives: The Alberta Dissolved Oxygen guideline for the protection of freshwater aquatic life is 5.0 mg/L as an acute, 1 day
minimum. The chronic guideline is 6.5 mg/L as a 7 day mean (AENV, 1999). The Bow Basin Watershed Management Plan, Phase
1 set a water quality objective for DO of 5.0 mg/L as an acute daily minimum for the Bow River Central reach. For the Bow River
below Park Boundary and the Elbow River Central reaches, the objective is 6.5 mg/L as an acute daily minimum.

Nutrients in our rivers

Phosphorus and nitrogen are essential nu-
trients for aquatic plant and animal growth.
However, in elevated concentrations, these
nutrients can cause undesirable events in
a river, including accelerated plant growth,
algae blooms and low dissolved oxygen
resulting in the death of fish, invertebrates
and other aquatic animals. Sources of
nutrients in surface waters can include
treated wastewater effluent and stormwa-
ter outfalls, runoff from fertilized lawns and
agricultural land, commercial and house-
hold chemicals, and malfunctioning septic
systems. The City’s Total Loading Manage-
ment Plan has set a total loading objective
for phosphorus based on its in-stream ef-
fects related to dissolved oxygen levels.

Total phosphorus (TP) concentrations down-
stream of Calgary on the Bow River have
decreased, but are often higher than the
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The concern related to
phosphorus and nitrogen
nutrient compounds is their
cumulative effect on aquatic
plant and algae growth and
consequent in-stream dissolved
oxygen levels, particularly at
times of low river flow and
higher water temperatures.
Generally, phosphorous and
nitrogen concentrations in
Calgary’s rivers have been well
below Alberta’s guidelines.

Bow Basin Watershed Management Plan’s
(BBWMP) water quality objective of 0.028
mg/L for the Bow River Central reach, but
generally below the Alberta Surface Water
Quality Guideline of 0.05 mg/L. Since 2003,
phosphorus levels at the Carseland site have
decreased substantially and are stabilized
close to the BBWMP water quality objective.

Since monitoring began at the downstream
Highwood site in 2004, phosphorus levels
have fluctuated, but in 2008, the levels de-
clined to the BBWMP objective. The site
at Carseland is much further downstream,
SO phosphorus is more assimilated into
the river once it reaches that site. TP levels
in the Elbow River are well below surface
water quality guidelines, although levels are
consistently higher in the lower reach.

Nitrogen levels in the Elbow River have
been well below provincial water quality
guidelines. Upstream of Calgary, nitrogen
levels in the Bow River have also been
significantly below the guidelines. Since
monitoring began at the Highwood site
downstream in 2004, concentrations of
nitrogen have increased somewhat, but
further downstream at Carseland, nitrogen
levels have decreased. The Pine Creek
Wastewater Treatment Plant is designed to
remove nitrogen and was the first facility in
Alberta to have a limit for Total Nitrogen.

Total suspended solids (TSS)

Total suspended solids (TSS) includes the
organic and inorganic solid materials that
are suspended in stormwater and waste-
water and enter our waterways. These
materials can have adverse effects on
the aquatic ecosystem by damaging fish
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Figure 3.8A Total phosphorus in the Bow River

Generally, phosphorous concentrations in Calgary’s rivers
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Figure 3.8B Total phosphorus in the Elbow River

0.014 —

0.012 [~

0.010 [~

0.008 [~

Annual median total phosporus (mg/L)

o o o
o o o
o o o
N B o

0.005 mg/L

1 1
0.000
S &
N N v v v

- Upstream - Twin Bridges

I I I
N > &
S $

1 1 1 1 1 J
\ ) © A S )
S & & & & §

v v Vv v
-l Downstream - Calgary Downtown

1
)
N
&

Sources: City of Calgary Water Resources and Alberta Environment, 2009.

Objectives: Alberta Surface Water Quality Guidelines for the Protection of Freshwater Aquatic Life: Phosphorus as P (total
inorganic and organic): 0.05 mg/L. This value can be applied as chronic guidelines (AENV, 1999). The Bow Basin Watershed
Management Plan, Phase 1, set a water quality objective (WQO) for total phosphorus in the Bow River Central reach of 0.028
mg/L and a provisional WQO of 0.075 mg/L during the winter season. No water quality objective was set for total phosphorus for
the Elbow River Central reach. The City’s Total Loading Management Plan (2008) states that, including all wastewater loadings
and estimated stormwater loadings, no more than 340 kg/day of phosphorus should enter our rivers. The total loading objective
adopted for total phosphorus is based on maintaining the surface water quality guideline of 5.0 mg/L DO in the Bow River and

protecting against nuisance aquatic plant growth.
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spawning beds, impacting benthic inver-
tebrate populations, reducing visibility for
fish and reducing penetration of sunlight
required for growth of aquatic plants.

Stormwater contributes approximately ten
times more TSS to the rivers than treated
wastewater (City of Calgary, 2008d). As
Calgary grows, urbanization removes nat-
ural ground cover while building hard, im-
pervious surfaces. This increases surface

High total suspended solids
(TSS) in runoff can also mean
higher concentrations of
bacteria, nutrients, pesticides
and metals reaching our rivers.
Urban growth is the main
factor that could cause TSS
loadings to increase.

runoff and TSS that flows into our water-
shed. For example, very high concentra-
tions of TSS can be found in runoff from
construction sites.

Policy references and targets

The City*s Total Loading Management Plan
2008 established a total loading objective
for total suspended solids (TSS) of an aver-
age value of 52,920 kg/day.

The City has taken a step beyond the total
loading objective by setting a more ambi-
tious target. The Stormwater Management
Strategy aims to:

® Reduce sediment loading from stormwa-
ter to the Bow River to or below the 2005
level (36,900 kg/day) by 2015.

¢ Protect watershed health by reducing the
rates and volumes of stormwater runoff,
controlling sediment loads and develop-
ing sustainable stormwater management
solutions for new development areas

Trends

Total suspended solids (TSS) loadings are
not forecast to reach or exceed the objec-
tive until about 2018 or later. Calgary’s three
wastewater treatment plants contributed
an average of 3,709 kg/day of TSS to the
river in 2008. This is considered a minimal
contribution relative to the TSS contribution
from stormwater (City of Calgary, 2008e).
Stormwater contributes approximately 90
per cent of TSS loadings, and efforts to
manage pollutant loadings are therefore
focused on stormwater.

Stormwater loadings are difficult to measure
because there are over 400 stormwater
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Figure 3.9A Nitrogen in the Bow River

Generally, nitrogen levels are below provincial

guidelines, with the exception of some Bow River
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Figure 3.9B Nitrogen in the Elbow River
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Objectives: Alberta Surface Water Quality Guidelines for the Protection of Freshwater Aquatic Life: Nitrogen (total inorganic and
organics): 1.0 mg/L. Although not directly toxic to freshwater aquatic life, this value is included due to its broader influence on
conditions that affect aquatic life. This value can be applied as chronic guidelines.
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outfalls in Calgary, and loadings depend on
precipitation distribution in the watershed.
TSS loadings from storm sewer outfalls are
estimated from a combination of represen-
tative water quality sampling, water flow
measurements and computer modelling.

Some older areas of Calgary are being ret-
rofitted with stormwater retention facilities,
which help to reduce TSS from entering
Calgary’s rivers. New subdivision develop-
ments are required to include retention fa-
cilities that remove at least 85 per cent of
TSS (City of Calgary, 2008d). TSS loadings
from new developments are expected to be
offset by the retrofitting of older areas of Cal-
gary with stormwater retention. Wetlands
are also effective in reducing TSS loading.

Since 2005, TSS loadings from stormwater have increased to the Bow
River by an estimated 1,800 kg/day — mostly due to new development and
the diversion of flows from the Western Headworks Canal to the Shepard
Stormwater Diversion. Loadings to the Bow River have decreased by
approximately 1,800 kg/day with the completion of four stormwater
quality retrofit projects and the storm ponds near Highway 22X located
west of the Bow River. Two more retrofit projects were completed

in 2010, and it is estimated that T'SS loadings will be reduced by an
additional 1,300 kg/day (City of Calgary, 2008f).

The next phase of stormwater management
in Calgary is the implementation of Low Im-
pact Development (LID), which focuses on
better site design practices for stormwater

control options, such as green roofs, storm-
water capture and re-use, and landscaping
that increases the absorption and filtering
of rainwater. These new approaches will
protect our watershed by reducing the pol-
lutants and volume of stormwater runoff to
Calgary’s creeks and rivers.

WETLANDS

Wetlands are the transition zone between
land and water. Wetlands provide food,
habitat and shelter for local wildlife, migra-
tory birds and aquatic species. The protec-
tion of wetlands is critical, as they contribute
significantly to the biodiversity of the North
American semi-arid glaciated plains. This
includes breeding grounds for more than
half of all the ducks in North America.

Today, it is estimated that 90 per cent of the
pre-settlement wetlands in Calgary have
been lost to development. Some activities
related to urban development in Calgary,
which can negatively impact wetlands

include: dredging, draining and/or filling
wetland areas for conversion to agricul-
tural, industrial or residential lands; waste
disposal; storm-water pollution and water
contamination, and nutrient loading (Wet-
lands Alberta, 2009).

There are several classifications for wet-
lands, and depending on their classifica-
tion, there are municipal and provincial
mechanisms in place for wetland protec-
tion. The Calgary Wetland Conservation
Plan has a No Net Loss policy for Envi-
ronmental Reserve Wetlands (Stewart and
Kantrud, Classes Il to VI). This protection
is in addition to the provincial Water Act,
which has mechanisms in place to protect
all waterbodies, or require compensation
for their loss. The City’s guidelines require
a setback from wetlands in subdivisions,

Within a watershed, wetlands
provide important ecosystem
services, including protection
during floods, water storage,
groundwater recharge and
water filtration.
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an important step toward protecting these
areas. In addition, steps are being taken to
reduce the residual impacts of construction
and development on remaining wetlands.

Key indicator

e Environmental Reserve and Natural
Area wetlands in Calgary

Policy references

The 2009 Municipal Development Plan in-
cludes policies that call for the protection of
biodiversity within wetlands and the protec-
tion of aquatic habitats through preserva-
tion, restoration and the creation of wetland
bank sites.

Environmental Reserve Setback Guidelines
2007 establish a 30 m base setback for
Wetlands (Class lll to VI) and a 6- to 50-me-
tre base setback adjacent to streams and
rivers to prevent aquatic pollution.

The 2008 Bow Basin Watershed Manage-
ment Plan was developed by the Bow
Basin Watershed Management Plan Steer-
ing Committee and issued several recom-
mendations to protect wetlands and restore
wetland health. The plan has had a desired
outcome that riparian and wetlands systems
are intact, restored, healthy and valued.

The Wetlands Conservation Plan 2004
defines priorities and best practices for

wetland protection, identifying planning
measures to protect high priority wetlands
while still allowing development to occur.

Targets

Calgary Wetland Conservation Plan: The
City’s target is to ensure no net loss of
Calgary Wetlands by promoting their con-
servation and/or mitigation within areas of
future urban development and within trans-
portation and utility corridors.

Trends

The establishment of the Wetland Conser-
vation Plan made Calgary one of the first
cities in Canada to define priorities and
best practices for wetland conservation.
The plan allowed for the consideration of
wetlands’ environmental significance prior to
development within the city — an important
step given Calgary’s growth and the loss of
wetlands from 1999 to 2003. Updated data
since the 2006 SOER reporting year are not
yet available. However, since the Wetlands
policy was implemented, when a wetland
loss is approved, it is either relocated onsite
or The City is financially compensated to in-
vest in wetland establishment in other areas.

Riparian health
Riparian areas are transitional lands be-
tween aquatic ecosystems (rivers, creeks,

Calgary’s Wetland Conservation Plan, approved in 2004, made Calgary one
of the first municipalities in Canada to adopt a wetland protection policy
that provides procedures for the protection of our priority urban wetlands.
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lakes, wetlands, ponds) and terrestrial eco-
systems. They are vitally important to fish
and wildlife, water quality, water availability
and the long-term sustainability of our water-
sheds. Over 80 per cent of Alberta’s wildlife
rely on healthy riparian areas to survive (Fitch,
2003). Urban expansion, road development
and recreational usage can all contribute to
the degradation of these precious areas.

Trends

In 2009, the Alberta Riparian Habitat Man-
agement Society (Cows and Fish) con-
ducted a riparian health inventory for The
City of its creeks and rivers within city limits.
The inventory assessed publicly owned ri-
parian zones, commercial/industrial owned
riparian zones and some private residential
riparian zones. The total length inventoried

Figure 3.10 Environmental Reserve and Natural Area wetlands in Calgary
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is approximately 30 per cent of the total
length of riparian areas along creeks and
rivers within Calgary. Cows and Fish looked
at various vegetative and physical condition
parameters to establish a health score for
each riparian area.

The overall riparian health of the Bow River
in Calgary was classified as unhealthy (rat-
ing of 54 per cent) based on 25 sites (16
unhealthy and nine healthy, but with prob-
lems). Bow River riparian areas vary from
large relatively undisturbed riparian areas
in natural environment parks to confined
banks, paved surfaces and historic ripar-
ian areas. Calgary’s downtown has pre-
served a narrow strip along the riverbank
that remains a functional riparian habitat.
However, the total area of native riparian
habitat has been significantly compromised
in some sites due to confined banks and
flood control. Recreational use of the river-
banks has contributed to increased erosion
and soil compaction.

The Elbow River, Nose Creek and West
Nose Creek had health ratings of 66 per
cent (healthy, but with problems; 10 sites),
60 per cent (healthy, but with problems;
six sites), and 71 per cent (healthy, but

Despite the unhealthy rating
for some riparian sites, many
still maintain good total canopy
cover of trees and shrubs,

good regeneration of preferred
shrubs and minimal amounts of
dead woody material.

Improving riparian health is
possible. In 2008, a 200-metre
long riparian area along Sandy
Beach Natural Environment
Park was adopted as part of
The City of Calgary Parks’
Riverbank Rescue program.
This project included
restoration work to improve
native shrub cover and restore
human-caused bank alterations.

with problems; five sites), respectively. The
main concern for Elbow River riparian ar-
eas is human disturbance leading to loss of
vegetation, increased bare ground and the
introduction of invasive plants.

TREATED WASTEWATER
QUALITY

Background

Calgary’s wastewater treatment plants help
ensure that the ecological integrity of the
Bow River — particularly downstream of our
urban centre — is protected from bacteria,
chemicals, nutrients and solids. Treated
wastewater in Calgary consistently com-
plies with Alberta Environment regulations.

Calgary’s significant growth has generated
an increase in wastewater flows and loads,
requiring additional wastewater treatment
capacity to meet the city’s long-term needs.
The City now owns and operates three mu-
nicipal wastewater treatment plants. A new
plant — the Pine Creek Wastewater Treat-
ment Facility — will help alleviate existing

Calgary’s wastewater treatment
plants are some of the most
advanced facilities in the
world. The three facilities
treated a total of 161,768,233
cubic metres (m?) of
wastewater in 2009.

pressures being placed on the two existing
facilities (Bonnybrook and Fish Creek).

All three facilities are equipped to handle
processes of screening, sedimentation,
activated sludge treatment, biological and
chemical phosphorus removal, anaerobic
digestion and ultraviolet disinfection. The
Bonnybrook and Pine Creek facilities also
include a biological nutrient process that
removes phosphorus and nitrogen by using
microorganisms instead of chemicals.

Per capita wastewater flow
has decreased from 497 litres
per day in 2000 to 393 litres
per day in 2009.
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The finished treated effluent is returned to Policy reference

the Bow River, where it must meet the stan- The City’s approval to operate the Bonny-
dards set by provincial operating licences. brook, Fish Creek and Pine Creek plants
A new operating licence was issued in a5 renewed by Alberta Environment in
2008 that sets the standard for wastewater 2008 for a 10-year period. The approval

treatment in Calgary and works to protect  gets concentration limits for contaminants

downstream users and river water quality. in treated effluent. Under the approval, The
City is also required to maintain a Total

Key indicators Loading Management Plan for total sus-
* fecal coliform bacteria in treated pended solids (TSS) and total phosphorous.
wastewater A discussion of total loadings for these two

substances is included in the river water

¢ total phosphorous in treated . i .
quality section of this report.

wastewater
¢ ammonia (NH,) nitrogen in Targets

treated wastewater .
Regulatory requirements for wastewater ef-

* five-day Carbonaceous Biochemical fluent are specified under approval by the
Oxygen Demand (CBOD;) in Province of Alberta. Internal City operat-
treated wastewater ing objectives are also used to go beyond

e total suspended solids (TSS) in regulatory requirements and maximize plant
treated wastewater performance.

Calgary’s new wastewater treatment plant — Pine Creek
Wastewater Treatment Centre

The Pine Creek Wastewater Treatment Centre was built to meet the
immediate need for additional wastewater treatment capacity for Calgary
and surrounding area. The facility will allow for future expansions to
include additional treatment capacity.

The Pine Creek facility is located in the southeast quadrant of The City.
The liquid stream of the plant was commissioned in October 2008, and the
solids stream in November 2009. The facility is currently operating with
! K primary treatment, biological nutrient removal, ultraviolet disinfection,
o s ."I:* ::‘ effluent filtration, anaerobic sludge digestion, biogas management and
&.—J- -, odour control. The effluent quality from Pine Creek has been consistently

h / i meeting Alberta Environment targets.
i -
Ay

Pine Creek wastewater treatment plant
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Figure 3.11 Fecal coliform bacteria in treated wastewater

Fecal coliforms levels in treated wastewater effluent are
well below the approval limit of 200 CFU/100 mL.
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Source: City of Calgary Water Services, 2009. Note: Data from Fish Creek were unavailable before 1997. CFU/100 mL = Colony

Forming Units per 100 millilitres.

Trends

Coliform bacteria in treated wastewater
Fecal contamination in treated water can in-
dicate a potential health risk for individuals
exposed to this water. Fecal coliform test-
ing identifies several genera of bacteria that
can indicate a potential for harmful patho-
gens to be present.

At Fish Creek, significant improvements
have been made, and 2009 marked the
lowest levels of fecal coliforms detected
since monitoring began.

Phosphorus in treated wastewater

Inadequately treated wastewater can ad-
versely impact receiving waters by con-
tributing to high levels of nutrients, such
as phosphorus and nitrogen. Large inputs

of phosphorus can lead to eutrophication,
which can be fatal to aquatic organisms.

Treated wastewater contributes approxi-
mately 82 per cent of total phosphorous
(TP) loadings to the Bow River. Since 2002,
phosphorus levels in wastewater effluent
have dropped dramatically, reaching the
lowest recorded levels at both facilities
since 1990 in 2009.

The City began adding extra alum at the
Bonnybrook Wastewater Treatment Plant
to minimize TP discharges in 2004 and has
been adding extra alum at the Fish Creek
plant since 2007. This practice will con-
tinue until effluent filtration can be added
at the Bonnybrook plant (City of Calgary,
2008d). Both Bonnybrook and Pine Creek
plants are equipped with biological nutrient
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Figure 3.12 Total phosphorus in treated wastewater
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Figure 3.13 Ammonia (NH,) nitrogen in treated wastewater
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Ammonia levels have been consistently below
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Ammonia levels at Pine Creek were significantly
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Alberta Government Approval
Oct-June Limit = 10 mg/L

Alberta Government Approval
July-Sept Limit = 5 mg/L

S
S
&

ST\ ]
S & &
AN

[l Bonnybrook [l Pine Creek

Source: City of Calgary Water Services, 2009.

AR RAARRARAaRaRARAaRARaRRRAARRA00000000000000003000003380141%¢



Figure 3.14 Five-day carbonaceous biochemical oxygen demand
(CBOD,) in treated wastewater

Calgary’s wastewater treatment plants achieve
high efficiencies in CBOD, removal, which is
important for protecting aquatic ecosystems.
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Alberta Government Approval
Limit = 20 mg/L for Fish Creek
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Alberta Government Approval
Limit = 15 mg/L for
Bonnybrook and Pine Creek

oxygen levels. Minimizing carbonaceous
biochemical oxygen demand is important
to help maintain dissolved oxygen levels
and protect aquatic life.

Stormwater and wastewater treatment

plants contribute approximately 60 and 40
per cent of CBOD, loadings to the Bow
River, respectively. Although the contribu-
tion from stormwater was unexpected,
total CBOD, loadings remain a low impact
issue (City of Calgary, 2008d). CBOD,
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concentrations in wastewater effluent have
been significantly below the provincial lim-
its at both the Bonnybrook and Fish Creek
plants. The first full year of operations at
the Pine Creek plant saw strong treatment
performance from the facility, with CBOD,
concentrations far below regulatory limits.

Solids in treated wastewater

Total suspended solids (TSS) are small par-
ticles present in treated wastewater effluent.
Watershed health is compromised by high
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Source: City of Calgary Water Services, 2009.

removal and the Pine Creek facility uses
effluent filtration to further decrease phos-
phorus levels. The Pine Creek plant has the
lowest effluent limit for TP ever required by
The City (0.5 mg/L).

Ammonia in treated wastewater
Ammonia can be toxic to fish and, as a
source of nitrogen, can also contribute to the
eutrophication of aquatic water systems.
Calgary’s wastewater treatment plants con-
tribute about 95 per cent of Calgary’s total
loadings of ammonia to the Bow River (City of
Calgary, 2008d). Bonnybrook and Pine Creek
are required by the Alberta government to lim-
it ammonia concentrations in treated waste-
water effluent for watershed protection.
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Ammonia concentrations have dropped
significantly since the mid 1990s. These
improvements are credited to the use of
advanced nutrient treatment technologies,
such as biological nutrient removal (BNR) at
the Bonnybrook and Pine Creek facilities.

Organics in treated wastewater

The five-day carbonaceous biochemical
oxygen demand (CBOD,) is a measure of
the carbon content in treated water that
may have an oxygen-depleting effect when
released into a river. The major concern
relating to CBOD, in wastewater is the po-
tential for CBOD,, phosphorus and nitrogen
nutrient compounds to exert a cumulative
depleting effect on in-stream dissolved

concentrations of TSS. High TSS levels in
receiving waters can block the penetration
of light through water and inhibit the growth
of vegetation. These small solids can also
settle on the bottom of a lake or river, bury-
ing bottom-dwelling organisms, such as
fish eggs.

Figure 3.15 Total suspended solids (TSS) in treated wastewater
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TSS concentrations in wastewater effluent
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LAND
2006 SOER Indicators SOER Targets imagineCALGARY Targets

By 2036, Calgary’s Ecological Footprint decreases to below the 2001
Canadian average of 7.25 hectares per capita.

By 2036, sustainable urban food production increases to five per cent.

By 2036, the consumption of urban- and regionally produced food by Calgarians
increases to 30 per cent.

Council Priorities 2009-2011 - Council Strategic Goal 2 includes reducing

Ec°|°glcal F°°tprmt the impact of our activities on our Ecological Footprint.

By 2036, land use efficiency increases by at least 30 per cent, as measured by
public transit threshold and increased density.

The 2009 MDP specifies that new communities in future greenfield areas should By 2036, we are developing ‘complete communities’ that include providing daily

Built environment achieve a minimum intensity threshold of 60 people and jobs per gross developable goods and services within a reasonable walking distance from people’s homes.
hectare and demonstrate how they will achieve 70 people and jobs per gross By 2016, we will increase the residential population within walking distance (600m)
developable hectare over time (3.6.2). of LRT stations and major transit notes by 100 per cent.

By 2016, we will increase the number of jobs within walking distance
(600m) of LRT stations and major transit nodes by 35 per cent.

By 2036, all new and retrofitted communities, buildings, vehicles, equipment
and processes are built to be within five per cent of the highest energy-efficient
design available out of all economically competitive products, as measured

on a life cycle basis.

No specific community targets have been set for sustainable building construction.
The City of Calgary’s 2008 Sustainable Building Policy targets include meeting LEED®
standards in newly constructed City facilities and major renovations.

The 2009 Municipal Development Plan (MDP) established goals to conserve, protect
and restore the natural environment (2.6); connect green infrastructure throughout the
urban fabric (2.6.1); and maintain biodiversity and landscape diversity, integrating and
connecting ecological networks throughout the city (2.6.4).

The 2009 MDP includes a tree canopy target of 14 to 20 per cent over the next
60 years (5.3).

Centre City Open Space Plan 2006 aims to ensure that the public realm — streets, By 2036, native biological diversity increases to healthy levels, as measured

Natural environment squares, plazas, parks and sidewalks - are an essential part of the open space through Habitat Suitability Index indices and local key indicator species.
system in the Centre City and that open space should encompass a mix of spaces By 2036, the number and/or size of protected or restored habitats increases
that fit with the surrounding land uses and needs of the neighbourhood. to a state of health and functionality.

The City’s Open Space Plan 2002 aspires to preserve significant, representative and
high-quality natural areas; consider long-term sustainability in open space management;
create an integrated open space system; and minimize the impact of urban develop-
ment on parks and natural ecosystems.

A supply standard of providing one tree for every two citizens and tree replacement for
dead, dying, diseased, aging, hazardous or tree in conflict with their surroundings

By 2036, 85 per cent of waste generated within Calgary will be diverted from landfills.
By 2036, 75 per cent of construction industry waste materials will be recovered
Waste and waste 80/20 by 2020 - The City set a target in 2004 to diverted 80 per cent of waste from for reuse and/or recycling.

diversion landfills, with just 20 per cent of waste going to landfills,by the year 2020. By 2036, 85 per cent of waste materials can be converted to other useful products.

By 2036, increase the number of environmentally sustainable and commercially
viable value-added products produced in Calgary by 100 per cent.

Additional information on imagineCALGARY can be found at: http://www.imaginecalgary.ca/

(AR RAARRARaRaRARaRaRaaRRaaaRa0000000000000000030000033001414¢



SERAAAAARARNRNRNNRR000003333333333333333330300030830384808

2006 SOER Indicators

SOER Targets

imagineCALGARY Targets

Air quality

Provincial and national limits for ambient concentrations of NO2 and CO have
been set for Alberta by Alberta Environment, CASA and Environment Canada.
Canada Wide Standards established by the Canadian Council of Ministers of the
Environment (CCME) apply to SO2, PM2.5, and O3

By 2036, indoor air contaminants are reduced to zero per cent.
By 2012.... criteria air contaminants are significantly reduced.

Climate change

Calgary Climate Change Accord: Reduce municipal GHG emissions
by a minimum of 20 per cent by 2020, and by 80 per cent by 2050
compared to 2005 levels. Community GHG targets will be included
in the Calgary Community GHG Reduction Plan.

By 2012, total community greenhouse gas emissions are reduced by six per cent
from 1990 levels; by 2036, they’re reduced by 50 per cent from 1990 levels and
criteria air contaminants are also significantly reduced.

By 2036, there will be a 50 per cent reduction in pollution (greenhouse gases)
from 1990 levels associated with automobiles.

Energy consumption

No specific target set. The Calgary Community GHG Reduction Plan
will address energy goals.

By 2036, 30 per cent of Calgary’s energy derives from low-impact
renewable sources.

By 2036, all new and retrofitted communities, buildings, vehicles, equipment
and processes are built to be within five per cent of the highest energy-efficient
design available out of all economically competitive products, as measured on
a life cycle basis.

By 2036, the use of low-impact renewable energy increases by
30 per cent as a percentage of total energy use.

By 2036, energy consumption is reduced by 30 per cent based on 1999 use.

Transportation

The Calgary Transportation Plan, 2009 established a 60-year target of 3.7 transit
service hours per capita annually.

The 60-year target for the transportation mode split was established in the
Calgary Transportation Plan 2009.

* Walking and cycling mode split 20 — 25 per cent
® Transit mode split 15 — 20 per cent
* Auto mode split 65 — 55 per cent

The target of a 60 per cent transit mode split to downtown was introduced in the
Centre City Plan.

By 2036, reduce the annual private vehicle kilometres traveled per capita by
20 per cent

By 2036, increase the per cent of peak period transit, walking and cycling, and car-
pool travel to downtown by 50 per cent, 40 per cent and 20 per cent respectively.

By 2036, increase on-street bikeways by 200 per cent and pathways by
100 per cent.

By 2036, transit trips per capita increase 40 per cent over 2006 levels.

By 2016, we will increase the number of jobs within walking distance (600m)
of LRT stations and major transit nodes by 35 per cent.

By 2036, all new commercial buildings are designed to encourage the use of
alternative forms of transportation (e.g. walking, cycling and transit).

Additional information on imagineCALGARY can be found at: http://www.imaginecalgary.ca/
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WATER
2006 SOER Indicators SOER Targets imagineCALGARY Targets

Council Priorities 2009-2011: Protect the quality of water in our rivers and streams.
¢ Conduct ongoing water quality testing.
* Reduce the amount of runoff and sediment that enters our rivers and streams.

The City’s Total Loading Management Plan 2008 recommends general principles for managing total loadings
of pollutant releases from Calgary to the Bow River.

In 2007 Calgary’s City Council approved the Nose Creek Watershed Water Management Plan to achieve
Watershed health specific water quality objectives. The Bow Basin Watershed Management Plan and the Elbow River Watershed
Management Plan were approved in 2008.

The Environmental Reserve Setback Guidelines 2007 require a minimum setback for development of 50 metres
from Nose Creek, the Elbow River and the Bow River. Setbacks for developments adjacent to wetlands have
been raised from six metres to 30 metres allowing for better protection of these waterbodies.

The City’s 2005 Stormwater Management Strategy seeks to develop sustainable stormwater
management practices.

By 2036, watershed health — as measured by

loss of wetlands, water quality, non-compliance with
pollution standards, in-stream flow and groundwater
levels — improves.

Reduce total (residential, business, and municipal) per capita demand to 350 litres per day by the year 2033.
Achieve 100 per cent metering of all residential customers by December 31, 2014.

Drinking water By 2036, per capita water consumption is reduced
deman 3 Keep peak demand below 950 megalitres through to 2032. b?// 40 perr::ent. P P
Achieve an Infrastructure Leakage Index (ILI) below 3 by following best management practices
and through proactive leak monitoring.
The City's Total Loading Management Plan 2008 established a total loading objective for Total suspended solids By 2036, maintain present rates of flow in the Bow River
(TSS) of an average value of 52,920 kg/day. Basin to maintain aquatic ecosystems at present levels.
Water quality The Stormwater Management Strategy aims to: By 2036, watershed health — as measured by loss
in our rivers ® Reduce sediment loading to the Bow River to or below the 2005 level (36,900 kg/day) by 2015. of wetlands, water quality, non-compliance with
¢ Protect watershed health by reducing the rates and volumes of stormwater runoff, controlling sediment loads, pollution standards, in-stream flow and groundwater
and developing sustainable stormwater management solutions for new development areas levels — improves.

The 2009 MDP includes policies that call for the protection of biodiversity within wetlands and the protection of )
aquatic habitats through preservation, restoration and creation of wetland bank sites. By 2036, the number and/or size of protected or

Environmental Reserve Setback Guidelines 2007 establish a 30 m base setback for Wetlands (Class Il to VI) and a restored habitats increases to a state of health and

6-50 metre base setback adjacent to streams and rivers to prevent aquatic pollution. functionality.

Wetlands ) . o By 2036, watershed health — as measured by
The 2008 Bow Basin Watershed Management Plan has a desired outcome that riparian and wetlands systems are loss of wetlands, water quality, non-compliance

intact, restored, healthy, and valued. with pollution standards, in-stream flow and ground-
The Wetlands Conservation Plan 2004 defines priorities and best practices for wetland protection, identifying planning water levels — improves
measures to protect high priority wetlands while still allowing development to occur.

Treated wastewater Treated Wastewater Limits are met as per the Government of Alberta Approval to Operate a

quality Wastewater Treatment Plant. No specific targets

Additional information on imagineCALGARY can be found at: http://www.imaginecalgary.ca/
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