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DISCLAIMER
This publication is intended to be used as a
guide only. It remains the responsibility of the
readers to follow all regulatory and any other
requirements. The publisher, editor and all contributors to this
publication cannot be held responsible for publication errors
or any consequence resulting from the use of this publication.
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The Protecting Riparian Areas: Creative Approaches to Subdivision
Development in the Bow River Basin - A Guide for Municipalities,
Developers and Landowners publication is designed to assist
municipalities and those thinking of subdividing rural land,
with development in the Bow River Basin. This includes
land developers, Councillors, planners and municipal
administrators. The information included in this Guide will also
be useful to those working in other Alberta watersheds. An
overview of watershed and riparian issues, benefits and challenges
will be presented, along with tools and techniques that can be used
for landscape conservation planning and protection of natural and
sensitive areas.

This Guide is intended to provide municipal officials and potential
developers with more creative and environmentally sustainable
alternatives to existing country residential policies and subdivision
approvals, and tools for implementing those alternatives. The
landscape conservation planning tools included in this Guide
promote more effective use of rural residential land and suggest
alternative ways to protect special and sensitive landscape features.
Depending upon the local situation, there may also be long term
savings respecting municipal infrastructure costs, reduced
environmental effects of wastewater and stormwater
management and water supply, and ultimately the long term
health and sustainability of the Bow River watershed.
Municipalities and developers are encouraged to compare
their knowledge with other municipalities and initiate
discussions with area Municipal and Provincial officials about
a new ways of thinking about country residential
subdivision and development.

This Guide is intended to provide a starting point and overview
of landscape conservation planning issues and tools, and is
designed as an introductory information document. Therefore
readers must make sure they are aware of the various
jurisdictional roles, legal and planning requirements. Readers are
also encouraged to spend time researching and learning from the
wealth of resources that exist for truly well planned landscape
conservation developments. A few key contacts and resources
have been included as a starting point.
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From its birth out of the Bow Glacier, the Bow River and
its tributaries have carved and shaped the natural
elements of the Bow Basin. The Bow travels through
an amazing diversity of landscapes in a relatively short
distance, from mountain forests and meadows, down
through the foothills and out into the prairie of southern
Alberta. It is the lifeblood of southern Alberta, serving a
multitude of human and wildlife needs, from drinking water
and hydro-electricity to supporting a world class sport fishery.

With Alberta’s continual growth, this wonderful natural
resource is under pressure from ever-increasing human
demands. Past surveys have detailed those concerns, which all
link to impacts caused by human activities
and growth. This is most clearly seen in
subdivision planning and country
residential development, many activities
which are not linked to the preservation
aRemoval of native vegetation and
of natural river and watershed functioning.
environmentally significant areas
a Habitat fragmentation and degradation
a Loss of fish and wildlife
The cumulative effects of these rapid changes
a Human growth at the expense of
has many concerned for the long-term effects
biodiversity
on the resource. Holistic ways of managing
a Increase in noxious weeds and increased
growth, while maintaining the features that
use of herbicides
make the basin so attractive are needed. And
a Increased water withdrawals
most importantly, public opinion is shifting,
a Water pollution from human activities
with higher values being placed on retaining
and water management and treatment
natural areas and incorporating open space
systems
designs in communities. This document is an
a More roads and associated culverts
attempt to provide some tools and techniques
a Destabilization of banks and increased
for landscape conservation planning, all which
runoff
fit well with this growing change in public
a Construction of structures for flood,
opinion and development strategies.
stormwater, and erosion control
a Increased loss of natural hydrological
functions
a Loss of public access
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Section 1

Protection and Enhancement

A

cross the country, land use and development issues in
areas along rivers,
streams and other
water bodies are receiving
a lot of attention. Concerns
over water quality, land
development, fish and
wildlife habitat and
conservation of open
spaces and natural
resources lead the discussions.
The Bow River Basin faces all of these concerns. The need for
environmentally sustainable communities has long been
recognized as a necessary component of subdivision planning
in the Bow River Basin. This is especially true in
environmentally sensitive areas, such as riparian zones and
other shorelands, which are under ever-increasing pressure as
desirable areas for new subdivisions and country residential
developments. Public opinion is also shifting with more
value being placed on retaining some natural areas and
incorporating open and green space designs in communities.
Among other factors, finding ways to protect and enhance
riparian areas, and designing developments around them can
actually reduce infrastructure and development costs.
Riparian areas often represent areas of linkage between
surface and groundwater. Protecting these areas by allowing
them to be undisturbed by construction is important for
protecting water quality over the longer term.

a What is a watershed?

a What are riparian areas?

a Functions of a riparian

zone

a Riparian management

zones

a Planning for

development

a Preserving the Bow’s

environmental beauty

Natural riparian buffers are often the last line of defense
between human developments and natural hydrological
functions. Buffers can provide natural water treatment by
leaving the dense, deep-rooted native vegetation to trap
7

Riparian buffers also
provide flood and
erosion ‘insurance’,
by protecting property
against heavy storms
or flooding events, with
native riparian

sediments in stormwater runoff, and the pollutants clinging
to the associated soil particles. Riparian buffers also provide
flood and erosion ‘insurance’, by protecting property against
heavy storms or flooding events, with native riparian
vegetation that has evolved to withstand regular flooding.
In order to address these issues, it is important to understand
the links between watershed processes and healthy riparian
areas. Understanding the concepts and benefits of watersheds
and riparian areas, will lead towards the design and
development of environmentally sustainable communities.

vegetation that has
evolved to withstand

What is a Watershed?

regular flooding.

In simple terms, a watershed is an area of land that catches
precipitation (rain and snow, and even fog). That
precipitation makes its way across the land by surface runoff,
or into the ground by infiltration, always moving downhill by
the easiest path it can find, as it tries to make its way back to
sea level (the lowest elevation that any land can be).
Precipitation can be temporarily held in marshes, wetlands,
ponds, creeks, streams, rivers, lakes or groundwater aquifers.
Such holding is ALWAYS temporary (even in lakes), as the
land actively SHEDS the water, and the water actively seeks
to escape, bound by the earth’s great water cycle.
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The landscape is leaky and dynamic;
water is always seeking the easiest
downhill path, and will often change its
route in response to natural occurrences
(e.g. large rock or tree falls in its path, or
human changes, e.g. docks, dams).
Water escapes from any holding place it
can. Earth and rocks become cracked,
and water escapes through the smallest
spaces. This concept is very important in
planning, as it means that all water in a
watershed can be connected, even though
we don’t necessarily see the connections.
Allowing the natural watershed to
function by staying away from natural
water features is the best way to ensure
uncontaminated water supplies, and
unexpected consequences from such
leaky systems.
To understand how watershed
boundaries are formed and shaped,
imagine a piece of flat land that has a
river suddenly plunked onto it. Over eons, that river will
actively change that piece of flat land into a watershed or
river basin as it cuts down into the earth seeking sea level.
Over time, the land takes on a bowl shape, with a spout: a
‘watershed shape’.

Source:
Alberta Agriculture Food
and Rural Develpment

The ‘top’ of a watershed is always at a higher elevation than
the ‘bottom’. The places where small creeks begin are always
in uphill areas, and the creek is at the lowest part of that
particular area. Similarly, lakes and wetlands are located at
the lowest spots of particular areas. When small creeks join,
they form a bigger river, and by the time rivers reach the sea,
many small creeks and rivers have become one much larger
single river that contains all the water from further upstream.
From an elevation perspective, the places where creeks or
rivers join represent watershed boundaries. That boundary is
the high spot that collects all that areas’ precipitation. Once
rivers join, they become the next downstream watershed, and
the highest point of that watershed is the point where the
rivers have joined.
9

Source:
Alberta Agriculture Food
and Rural Develpment

In the Bow Basin the landscape and all
the river valleys have been shaped by
past glacial activity. This has at least
two very important outcomes. The
first is that all its rivers and creeks
travel across the land from north west
(the highest land) to south east (the
lowest land). Eventually, the Bow joins
with the Oldman River, which has
traveled across its watershed from
high ground in the west to low ground
in the east. They join to form the South
Saskatchewan, which makes its way
eastward across land gradually sloping
downwards in elevation to reach
Hudson’s Bay.
This means that from a planning perspective, we can know
how water is travelling across the land, and can plan around
it, to let the hydrological system function as naturally as
possible.
The second remnant of glacial activity is that the ice
traveled along the paths that rivers now occupy, but carved
out much bigger valleys than exist today. This means that we
have numerous wide flat-bottomed valleys that represent the
lowest spot in particular areas.
From a planning perspective, this renders the notion of
minimum distance setbacks for development. However, it’s
obvious that setbacks aren’t the solution, because the whole
valley floor is a water conduit, with numerous
connections to associated wetlands, back channels,
and groundwater, which also tends to collect here.
The third result of wide valley floor and
connections to other water is that the stream or
river is relatively free to change its course over
time. Many of the smaller creeks in the Bow basin
are highly meandering, and evidence of changes
in course are easily identified. This emphasizes the
futility of planning hard up against the creek with
6 metre setbacks, as currently allowed under the
MGA (Municipal Government Act). What meaning
does 6 metres have in such a dynamic and
non-linear system?
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Conservation planning adopts
an approach that would stay
away from these sensitive
areas by planning WITH the
landscape.

What are Riparian
Areas?
Riparian areas are the lands
adjacent to streams, rivers,
lakes and wetlands, where the
vegetation and soils are
strongly influenced by the
presence of water.

Conservation planning
adopts an approach
that would stay away
from these sensitive
areas by planning
WITH the landscape.

Other common names for riparian areas include:
a Floodplains
a Valley Floors
a Shores or Shorelands
a Bottom Lands
a The Green Zone

Riparian areas are transitional. They exist between the
aquatic parts (the river, stream, wetland or lake) of
watersheds and the surrounding terrestrial (or upland) areas.
They are part of healthy, functioning landscapes and form
part of the extensive drainage network within every
watershed. In effect, the riparian area and its adjacent water
system work effectively as one unit, with water exchange

Creation of Riparian Wildlife Habitat
Prairie Level

Prairie Level
Aspen Upland
Cottonwoods
Willows

South Facing
Grassy Slope

Established Woody
Vegetation
Soil formed by eroded
sediments andbiomass trapped
along valley floor

Boulder Cobble

Basalt
Bedrock

Glacial Meltwater Deposits
Boulders and Cobbles

12000 years past, Glacial Ice and Meltwater
carved V-shaped Valley Floor into Bedrock
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between land and water
particularly high in this very
‘leaky’ or permeable part of
the watershed. Riparian
areas are the last ‘downhill’
part of the watershed where
water is held before reaching
its final destination of the
nearby water.
Riparian areas are vital as
temporary water storage
areas. There is high
interaction between the
adjacent water and land in
riparian areas. Healthy
riparian areas represent recharge areas, trapping large
amounts of water with their extensive roots and soil
trapping capabilities. This interaction between riparian
vegetation and the surrounding water helps to keep the
water table near the surface.

Approximately 80%
of Alberta’s wildlife
rely in whole or in part
on riparian areas to
survive, so their
importance to wildlife
vastly outweighs their
small area coverage.
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In undisturbed riparian areas, the influence of water is
paramount, enabling abundant and diverse plant life,
much more so than in surrounding uplands. In dry prairie
landscapes, riparian areas are often the only places where
there is enough moisture for trees to grow, which is part of
the reason they are so important to wildlife. Riparian
vegetation is deep-rooted and adapted to holding soil under
flood conditions. Because of the presence of water, riparian
areas stay greener longer into the dry summer season,
another feature in their importance to wildlife.
Although they make up only a small fraction of the overall
landscape, they are among the most productive and valuable
of all landscape types in southern Alberta. Approximately
80% of Alberta’s wildlife rely in whole or in part on riparian
areas to survive, so their importance to wildlife vastly
outweighs their small area coverage. It also points to a
relatively straightforward choice for conservation
planning - it should not be such a challenge to preserve
such a small part of the overall landscape for the numerous
benefits it provides.

Riparian areas can vary in width from a few metres to a few
hundred, depending on local characteristics. In the Bow
Basin, riparian areas often comprise the whole wide valley
floor, particularly if undisturbed by human activity.
However, most riparian areas have been impacted to some
degree.
For example, even heavy livestock
grazing can cause changes to these
dynamic, changeable systems, and
vegetation can change in response
to any human activity.
Development, of course, tends to
completely alter the natural
dynamics.
Once disturbed, and the water
connections severed or altered,
riparian areas can dry out, and
vegetation adapts to the drier
conditions by supporting drier
upland types. That’s why it is so important that these areas
be preserved in as natural a state as possible. For the
preservation of water resources in the dry landscape of
southern Alberta, these areas are zones of precious moisture.
Once they’ve been dried out by human disturbance, it is
questionable whether they can return to pre-disturbance
conditions.

Riparian Management Zones
It can be important to consider an area of ‘management’
separate from the ‘ecological’ unit of the Riparian Zone. In
many cases, it may be too late, or otherwise not possible to
protect or conserve the entire riparian area. Therefore for
subdivision and development purposes, riparian areas
sometimes need to be viewed as ‘riparian management
zones’ within the larger planning context, i.e., areas within a
riparian area established for management purposes.
However, when approaching any remaining or relatively
undisturbed creek systems surrounding Calgary, it is easier to
start from the premise of leaving as much of these areas
undisturbed as possible, bearing in mind their overall small
coverage and outstanding importance to water and wildlife
management.

Functions of a
Riparian Zone
The influence of riparian
areas (primarily through
healthy riparian
vegetation) over the
functioning of watershed
and aquatic processes is
much greater than the
land area they cover.
Riparian Zones:
a Store

or release water
and sediment

a Reduce

flood flows

a Stabilize

streambanks

a Influence

water quality
through nutrient uptake
and sedimentation

a Modify,

incorporate,
dilute, or concentrate
stream-bound materials

a Help

to regulate
geomorphic and
hydrologic processes

a Cool

stream
temperatures by
providing shade,
enhancing fish habitat

a Provide

both aquatic
and terrestrial habitat

a Provide

corridors and/
or barriers to species
movement

a Contribute

organic
matter to streams
through decaying
vegetation
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Planning For Development
With so many important functions, it should not be difficult
to sell the idea that riparian areas are worth protecting. Before
new development projects are undertaken, it is important to
begin by mapping existing resources and conduct a site
analysis. Streams, wetlands and their buffers should be
clearly identified. Research historical information and
identify 100-year flood plains. Indicate soil types and
contours with areas of slopes over 15%. Identify other valued
natural resources and sensitive areas such as farmland,
woodlands, significant wildlife habitat and any others.
Cultural resources such as historic/archeological features
should also be noted on the map.
For planning purposes, developable land boundaries (1:100
year flood line, slopes > 15%, 6 metre municipal reserve, etc.)
do not necessarily coincide with riparian boundaries, but
often incorporate them, or part of them. Therefore, planning
regulations do provide some protection for riparian areas.
Always contact the necessary regulatory agencies and obtain
necessary approvals before beginning developments.
Remember, the Government of Alberta owns the bed and
shores of waterbodies in most cases.
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Developers can often still apply for subdivision permits in
these areas, and they may be granted with certain provisions.
Even if riparian areas are protected from development, but
development is allowed to take place immediately adjacent to
boundaries, the potential for encroachment into the riparian
area exists, to its subsequent detriment.

Benefits to
Preserving Natural
Riparian Areas
aLower development costs
due to less disturbance
aReduced need for
herbicides through
preservation of
natural vegetation
aLess infrastructure and
associated maintenance,
aNatural riparian areas
often should not be
filled or developed due
to flooding risk
aAppeal to homebuyers
with concern for
environment
aBuyers prepared to pay
fair market value for
land, sell lots for
substantially more
than conventional lots.
aHigh priority now
placed on path-oriented
recreation in natural
settings.
aWildlife viewing is
highly valued
aStreams, ponds and
lakes are desirable
recreational settings
aNatural areas add
visual diversity to a
development.
aAquatic habitat and
wildlife maintained/
enhanced
aConservation agencies
interested in riparian
habitats may provide
technical and financial
assistance
aRiparian wooded areas
may provide financial
value through carbon
dioxide emissions credits
15

Preserving the Bow’s Environmental Beauty
Well thought out, carefully planned developments are
important to ensure that environmentally sustainable
communities do become a
component of subdivision planning
in the Bow River Basin. Tourism is an
important economic activity in the
Bow Basin. People come from
around the world to enjoy the
scenery, the world class fishery, and
the wide variety of tourist activities
such as camping, hiking, canoeing,
and several others, attracting local residents and world
travelers alike. One of the key attractions is the relatively
undeveloped
aspects of the basin.
As southern Alberta
continues to grow, it
will be necessary to
apply careful and
long term planning
goals to maintain
the features
(particularly the
riparian features)
that lie at the core of
this tourist draw.
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Section 2

Benefits and Challenges

L

andscape Conservation Planning provides municipal
officials and potential developers with alternatives to
existing country residential policy and subdivision
approvals. The techniques presented promote more effective
use of rural residential land and suggest alternative ways to
protect special and sensitive landscape features. Depending
upon the local situation, there may also be long term savings
respecting municipal infrastructure costs, reduced
environmental effects of sewage disposal and water supply
and the long term health of the Bow River watershed.

Watershed Approach to Landscape
Conservation Planning
In general, a watershed approach is key to landscape
conservation planning for development. This approach helps
decision-makers stay abreast of all developments in the
watershed. A watershed approach is required for long term
basin planning and management, protection of sensitive
areas, and prevention of conflicting land uses and general
habitat fragmentation. This approach is also important for
identifying ecosystem functions and linkages and evaluating
the cumulative impacts of develop and resource management
strategies.
One of the key concerns with developments and watersheds
is runoff and erosion, or pollution. As water quality concerns
rise, all sources of pollution are being scrutinized, both point
source such as sewage treatment plants, and non-point
source, such as stormwater runoff from urban or rural
sources. Pollutants range from soil and sediments to heavy
metals, toxics, pathogens, pesticides, fertilizers and others.

a Watershed

approach to
landscape conservation
planning

a Historical

overview of
Bow Basin

a Landscape

conservation

planning

a Defining

important
landscapes

a A comprehensive

approach

a Sampling

of current
land use policies in the
Bow River Basin

a Summary
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Developments, particularly those more urban in nature, cause
major impacts on natural drainage systems. This translates
into challenges for stormwater and runoff management.
Typically, the amount of impervious or compacted surfaces
such as roofs, roads, sidewalks and parking lots, increase.
Because rainwater cannot penetrate these surfaces, it runs off
faster than it would naturally, even with relatively minor
storms. This increases flooding and erosion hazards, and can
make streambanks unstable. Levels of pollutants such as
petroleum byproducts, salt, metals and de-icing products also
increase with developments, causing other issues and
concerns for stormwater management. A combination of
regulated, recommended strategies and best management
practices will lead to a successful stormwater management
plan.

Historical Overview of the
Bow Basin
Market demands for country residential subdivisions are
changing. And, the current system is not sustainable, as
water quality continues to decrease with current approaches.
Historically, rural residential subdivision in the Bow
watershed has provided an alternative lifestyle that provides
the feel of country living on a parcel size suited for a variety
of uses; a retirement parcel, hobby farming, keeping of
animals for personal recreation and home occupations that
may require a large shop/storage area. The space of a 2 to
20 acre parcel provides varying degrees of freedom to enjoy
18

these pursuits and different zoning bylaws
further dictate the allowable density and uses
in each municipality.
Over the past few decades, rural residential
demand in the Bow River Watershed,
primarily near Calgary, has become more
of an extension of the Calgary residential
market rather than country residential with
the above-noted accessory uses as an
important component. To the west, rural
residential is limited to historical Hamlet
subdivisions such as in Lac Des Arcs, Harvie Heights and
Exshaw. East of Calgary, lakes and reservoirs have become
magnets for waterfront resort properties at near-urban
densities. The remainder of rural residential subdivision
beyond the magnetic draw of the Calgary commuter zone
is limited to fewer, larger parcels subdivided out of quarter
sections where the zoning allows for it.
Typical rural residential subdivisions in Alberta are laid out
on a quarter section in a manner that utilizes the entire
quarter section with single or double access. Parcels of 2-5
acres cover the entire quarter section, often seeing little value
in retaining natural features such as water, trees and
topography or the watershed values beyond the boundaries
of the quarter.
More recent demands for communal servicing is costly at
such distances between residences. Moreover the desire for
rural living is often coupled with a desire for closer proximity
to neighbours and a yearning for less land to maintain. This
combined with other changing market factors is encouraging
a new way to look at planning and development.
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Landscape Conservation Planning
A Changing Market
This clustering design
and attention to the
values existing on
the land is called
‘landscape conservation
planning’.

Over the past two decades, the rural residential market in
the United States has embraced development that encourages
smaller residential units (eg. a median value of approx. half
acre parcels) clustered on a part of the original parcel. The
balance of the land is maintained in joint ownership for the
personal use and enjoyment of the subdivision residents,
for farmland preservation, environmental protection,
preservation of views or a combination of reasons. This
clustering design and attention to the values existing on
the land is called ‘landscape conservation planning’.
The success of this landscape conservation planning concept
is determined in part by the:
a) economics and regulations associated with water and
sewer servicing,
b) amenities inherent in the landscape (water, trees,
views, etc.),
c) willingness of the rural residential market to embrace the
product, and,
d) political will to pass municipal land use regulations that
allow it to happen.

Getting Buy-In
Getting to yes with the
many interests is a
process of information,
education and
motivation in that
order.

Landscape conservation planning at the local level involves a
fairly radical challenge to those landowners and other
interests who may be reluctant participants to these relatively
new approaches. It questions the traditional view that a
landowner should be relatively free to treat their land as they
please. While elected officials, land developers and municipal
administrators may be sympathetic to the broad concepts of
protecting natural landscapes and reducing the land required
for rural residences, they have often been at odds with
actually having to implement protection through policy or a
perception that developers would be forced to accept a
reduced return on investment. However, getting to yes with
the many interests is a process of information, education and
motivation in that order.
Before any meaningful implementation of landscape
conservancy policy for land development can exist, the
political will to openly consider conservation-oriented land
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development must first be determined before anything else.
This involves information being tabled with the municipal
Council in a manner that is sensitive to the local values as
well as the human chemistry of that particular group of
individuals. Councils need to believe that what is being
proposed is a better way before they are willing to introduce
policy changes that could possibly create community turmoil
for no good reason.
Without an environmentally active Council or a crisis to spur
action, municipalities, like most common-sense people, tend
adopt the ‘if it ain’t broke’ rule. Indeed, the sanctity of land
ownership evokes deep-seated emotions of family security,
of a family trust of passing land on generation to generation
and a belief that land ownership (and the perception of
subdivision ‘rights’) is the very expression of freedom of the
individual. Land development is also viewed as an economic
and employment generator.

There are increasingly
vocal citizens who see
what they consider
important, such as
trees, water features,
wildlife habitat, etc.
converted to more
intense human uses.

Subdivision and development guidelines have evolved over
the years to where standard zoning rules result in standard
development and at the end of the day, mainstream
development is facilitated. Re-inventing zoning rules is an
expensive and uncertain process when brought forward by
developers wishing to apply for a land use scheme
considered to be radically different. It is no surprise then that
municipalities embarking on the journey of landscape
conservation policies for land development often meet with
intense resistance from many segments of the local
community.
At the same time, there are increasingly vocal citizens who
see what they consider important, such as trees, water
features, wildlife habitat, etc. converted to more intense
human uses. These citizens usually
employ political opposition to resist those
changes, often on a site-specific basis
against a specific developer. Alternatively,
residents who live on larger parcels see
the advent of clustered residential on
smaller lots as a threat to their idea of
what country living should be and that
half-acre lots belong in the city, not the
country, regardless of how much land
would otherwise be kept from being
cleared and graded.
21

Defining
Important
Landscapes
Before they can support
new policy, municipal
decision-makers need to
understand what is
important. They can do
that through a community
valuing process. Defining
what is important starts
with a scientific analysis
of what landscapes are
valued by the community
and to what degree.

a What

is it about the
landscape that is being
valued?
a Is it protecting or
re-connecting wildlife
habitats and corridors
for designated species?
a Productive farmland?
a Sustainable woodlots?
a Aesthetically pleasing
views?
a Watershed protection
and clean water?
a Erosion on steep
slopes?
a Some or all of the
above?
While seemingly
elementary, failure
to answer these
questions can cause the
policy process to stall
early.
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What often occurs (late) in the ensuing debate is a stated
desire by Council to reduce such conflicts in future and sort
out what landscapes are valuable to whom and why. This
then becomes the first step in the long process of community
decision making respecting landscape conservation planning.

A Comprehensive Approach
The process to achieve community consensus is not the focus
of this discussion. However, it is an important enough factor
to identify as a pre-condition, if success is the goal on a
municipality-wide basis or on a watershed basis. Issue
resolution on a case-by-case basis, as each subdivision
application comes in for approval, provides little certainty
for the development industry or the rest of the community.
Band-aid policy approaches result in inconsistencies and
create difficulties for municipal planners and Councils to
justify why areas get treated differently. Eventually, those
areas where land uses and densities continues to be an issue
will, sooner or later, be addressed in a more comprehensive
manner. While the resulting scientific landscape
inventory/analysis may end up in little or no policy
resolution, it has at least provided for an informed
discussion of what is valuable to whom and why.

Sampling of Current Land Use Policies in
the Bow River Basin
This section surveys the current distribution of policy and
subdivision practices across the Bow Basin. Each municipality
has its own philosophy of how much rural residential should
be allowed.

Municipal District of Bighorn
Little rural residential subdivision is evident in the MD of
Bighorn, as most of the land is Crown ownership. Historical
subdivisions exist in Lac Des Arcs, Waiparous and
Benchlands but high density subdivision has not been nearly
as pronounced as municipalities closer to Calgary.

Municipal District
of Bighorn
ph: (403) 673-3611
website:
www.md.bighorn.ab.ca

Municipal District of Rocky View
The most developed rural municipality in terms of country
residential development, the MD of Rocky View has long
experience with Calgary fringe issues, re-subdivision of large
parcel country residential into smaller parcels and communal
servicing. Intensive small-lot developments exist such as
Elbow Valley, Springbank Links, Bearspaw Highland Estates
and Stone Pine among others. These have communal water
and sewer servicing using a variety of systems or connections
to the City of Calgary’s water and sewer system. Increasing
pressure for subdivision around the Calgary fringe and
beyond has prompted the municipality to review the method
of municipal servicing and conditions under which future
subdivision would be allowed.

Municipal District
of Rocky View
ph: (403) 230-1401
website:
www.gov.mdrockyview.ab.ca

Since the City of Calgary is surrounded on three sides by
the MD, they have an obvious interest in the future fringe
development and methods of rural water and sewer servicing
that will protect the City’s water quality and allow orderly
expansion of the City boundaries when needed.
The current zoning bylaw allows for up to approximately 70
parcels per quarter, depending upon site conditions.
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Municipal District of Foothills
Municipal District
of Foothills
ph: (403) 652-2341
website:
www.mdfoothills.com

Subdivision activity has increased markedly in the late 90’s,
mirroring the growth of Calgary. The current Country
Residential (CR) zoning allows up to 32 parcels per quarter,
while the predominant parcel sizes are 3-7 acres. The
demand for locating rural residential close to urban amenities
is clearly demonstrated by the fact that the major activity in
the past has been within 6 miles of Calgary, Hwy 22x and
near Okotoks. The MD is expected to receive continuing
attention from the rural residential market as Calgary grows
southward. While there is no comprehensive review of the
current or impending development pressures by the
municipality, the MD of Foothills is working with the Prairie
Farm Rehabilitation Administration (PFRA) to provide basic
GIS data concerning important natural features for the benefit
of the municipal subdivision and development approving
authority.
There is currently one prominent rural residential
subdivision/golf course, Priddis Greens, located along Hwy
22X, eight miles west of Calgary. This development has 148
residential units plus the golf course club-house and operates
with an extended-aeration, communal sewage disposal
system.

County of Newell
County of Newell
ph: (403) 362-3266
website:
www.countyofnewell.ab.ca

Newell County rural residential is driven primarily by the
proximity of Newell Lake and Brooks. The Lake Newell
reservoir is a long time feature, with 3 separate subdivisions
of note. Lake Newell resort is divided into approximately 80
urban sized lots and is serviced by a collection system that
flows into a pump-out tank. Bantry Bay is another
development of approximately 30 half-acre units on their
own septic fields. A third development includes
approximately 30 private cottage units grandfathered into
Kinbrook Island Provincial Park. Other than this, there are
three rural residential projects of any size near Brooks, each
of between 30-40 parcels per quarter, some of which are
allowed to have individual septic systems on parcels as
small as 0.5 acres.
The County of Newell has two rural residential districts. The
CR district has a 1 acre minimum parcel size with the density
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limited mainly by the soil capacity to handle on-site sewage
systems. Relaxations to a half-acre around Brooks has been
authorized in the past. The CR2 district has much the same
standards but with larger accessory buildings allowable.

Wheatland County, Vulcan County,
MD of Taber
It appears that, in general, the further away from a major
urban center, the less demand there is for rural residential
development. Further east from Calgary, the major drivers
of rural residential are nearby lakes and reservoirs. These
resort residential properties generally have communal sewer
systems.
Wheatland County - A number of 40 acre parcels exist, but
with few exceptions, Wheatland County has allowed few
multi-parcel country residential subdivision. There is no
provision for multi-parcel country residential in the zoning
regulations. Those that have been allowed are designated
direct control and subdivided as ‘resort residential’ with
quarter to half acre lots on a communal sewage system.

County of Wheatland
ph: (403) 934-3321

Vulcan County - Provision is made in the land use bylaw for
a ‘Group Country Residential District’. The minimum parcel
size for individual sewage systems is a minimum of 1 acre
and a maximum of 3 acres. Smaller lots may be considered in
the Municipal Development Plan if communal sewer are
approved by the province on a condominium ownership
basis. Areas around Traverse Reservoir and McGregor Lake
have been heavily subdivided as resort properties at higher
densities and with smaller parcels. There are communal
systems operating on both these lakes.

Vulcan County

MD of Taber - The MD provides for a Group Country
Residential District. With the exception of one 15 parcel
development around a reservoir, there is little rural
residential development along the Bow River or elsewhere.
Most smaller parcels are parcels fragmented by roads or
irrigation canals.

MD of Taber

ph: (403) 485-2241

ph: (403) 223-3541
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There will however, be
challenges with rural
residential subdivision
in the Bow Watershed,
as integrated water
quality targets for the
Bow River Basin water
quality come into being.
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Summary
In summary, proximity to urban amenities, water features
and integrated golf courses are key drivers of small parcel,
rural residential subdivision in the Bow watershed. Larger
subdivisions have communal sewage treatment and
communal water systems. However, some long time
developments have been of concern to authorities who
wonder whether individual, on-site sewage disposal is
affecting water quality of the recreational water bodies. By
the number of recently subdivided lots, developers appear
to sense a buoyant market for golf course/residential
combination subdivisions and second home options. There
will however, be challenges, as integrated water quality
targets for the Bow River Basin water quality come into
being.

Section 3

S

ome Landscape Conservation Planning techniques have
been implemented across North America. There are
examples of successes and challenges across North
America in applying these techniques. Conservation
easements by themselves are not the focus, but rather one
tool to allow the techniques to function in a secure,
environmentally sustainable manner.

Some of the Landscape Conservation Planning techniques
include:
a conservation
a clustering

a Landscape

conservation planning
techniques
a Basic

conservation
easement as a policy

easements
a Clustering

of
development

a bonusing
a bareland condominium
a transfer of development

rights

These are not new concepts. They have been used
successfully elsewhere, mostly in the United States, and
usually in combination with each other. These techniques
are particularly useful for riparian area and water quality
protection. Most techniques depend on the application of a
protective covenant to ensure the land targeted for protection
will be respected in the long term. The techniques could also
be voluntary and market-driven rather than based on control
or financial compensation by any level of government.
The political acceptance of melding land use planning policy
and regulations with landscape ecology still involves steep
learning and support curves for municipal Councillors and
other decision making bodies. Since this is a relatively recent
initiative in North America, and while Canadian examples
are particularly few, more time will be required for medium
term results to be evaluated and adjusted for their real
cost/benefits from a technical and process viewpoint.

a Bonusing

a Bareland

condominium
a Transfer

of
development rights
(TDR)

a Sewage

disposal and
water supply as key
determinants for
clustering

a

Complex system
ownership
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Conservation easements are a fairly well established
jumping-off point for land planning techniques that have
been used successfully in North America to protect important
landscape features. These techniques can include:
a municipal processes and tools to understand what are the
types of landscapes worth protecting at a micro (ie. parcel)
and macro (watershed) levels;
a use of conservation easements as a starting point for
securing landscape protection for the long term, and;
a sensitive subdivision design methods such as clustering
development away from important landscape features,
bonusing, condominium ownership of important natural
areas and transfer of development rights.

Basic Conservation Easement as Policy
As a concept,
conservation easements
protect specified land
from specified
disturbances.

As a concept, conservation easements protect specified land
from specified disturbances. In the case of Alberta’s
conservation easement legislation (sections 22.1 of the
Environmental Protection and Enhancement Act), certain
activities and land uses can be specifically restricted or
prohibited, but in all cases these conditions are agreed to
between the landowner and easement holder. The Minister of
Environment reserves the right to cancel the easement if it is
deemed in the public interest. Conditions of the easement run
with the property title in perpetuity, even though ownership
may change.

The purpose of introducing this concept is to demonstrate
FIGURE A
one tool that can be used by a developer
BASIC CONSERVATION EASEMENT
to protect the balance of a larger parcel
from future development if that is what
Important Natural Landscape
Important Natural Landscape
is desired. Using this tool as a municipal
requirement for future subdivision
approvals is a bold and controversial
approach. Evaluating subdivision or
development applications before
approval for their environmental impact
provides an opportunity between the
applicant and the municipality to
consider redesign that better
incorporates natural features such as
ALTERNATIVE DESIGN - 17 LOTS
17 LOTDESIGN
wetland
margins, wildlife corridors,
- NO CONSERVATION EASEMENT
AREASUBJECT TO CONSERVATION EASEMENT
ATTIME OF SUBDIVISION APPROVAL
riparian habitat, fawning and nesting
IMPORTANTNATURALLANDSCAPE
areas, etc. (See Figure A)
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The Strathcona County, Alberta Example
Since 1995, Strathcona County, (located on Edmonton’s
eastern doorstep) has required the protection of important
natural features as a condition of subdivision approval in
certain areas of the County. Conservation easements are
usually the preferred means of protection. Where the bulk
of the initial contacts with landowners wishing to subdivide
was at the subdivision appeal stage, the objective of the
County’s conservation agreement program is to take the
conservation agreement process from the tail end of the
planning process (appeal) and bring it forward to the front
end of the process by identifying and negotiating protection
of important landscapes prior to applications for subdivision.
Moreover, an anecdotal review of real estate values in
Strathcona County has revealed that land protected by
conservation easements and adjacent parcels may actually
increase in value.

Clustering Of Development
What is Clustering?
More than any other technique, clustering works in
conjunction with the other planning techniques presented.
The developer designs subdivisions and land uses (typically
dwellings and accessory uses) to locate in a concentrated
rather than a dispersed pattern. The intent is to achieve
desired economic densities, while providing opportunities to
protect important landscape and foster a sense stewardship
and open space on the remaining undeveloped land.

Where most likely?
Land values will have an effect upon the potential of
clustering to occur. The urban fringe appears to be the most
likely candidate for clustering. Higher land values,
near-urban market attitudes, proximity to potential
communal servicing all create the right conditions for the
viability of cluster development. American examples are
common especially in high value urban fringe areas in
Virginia, California, Maryland and Florida to name a few.
Few Canadian examples have been identified in research
to this point.

The intent of clustering
is to achieve desired
economic densities,while
providing opportunities
to protect important
landscape and foster a
sense of stewardship
and open space on the
remaining undeveloped
land.
One good US example
is the St. Croix Valley
Develpment as part of
the Growing Smart in
Minnesota Program.
http://www.metrocouncil.org/
planning/stcroixvalley/
stcroixdev.htm
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Growing Greener Example
Randall Arendt, a planner working on behalf of the Land
Trust Alliance and the National Land Trust in the United
States, has provided good visual examples of the technical
considerations in his Growing Greener concept. Mr. Arendt
promotes communal water and sewer in these examples.
Since the policies of positioning private sewage systems on
common property differs with State and Provincial
jurisdictions, the economic and legislative feasibility of a
communal tile fields, mound or lagoon system serving a
cluster of homes brings a host of issues.
For more information, go to:
http://www.natlands.org/pdffiles/growinggreener.pdf

Bonusing
Bonusing is a land use
policy whereby the
approving authority
provides added
subdivision or
development potential
in return for certainty
of protection for
specified land.

Bonusing is a land use policy whereby the approving
authority provides added subdivision or development
potential in return for certainty of protection for specified
land. A basic density provision is given (eg. one parcel out
of an unsubdivided quarter section) over a defined
geographical area. Beyond that, additional parcels may be
considered by the approving authority in light of the size
and quality of the natural landscape worthy of protection
and other considerations. (See Figure B)

FIGURE B
BONUSING
(CLUSTER CONCEPT)
Important Natural Landscape

Important Natural Landscape

Pond

Pond

LOT 1

LOT 1
Creek

Creek

LOT 2
LOT 2

LOT 3

ORIGINALDESIGN

ALTERNATIVE DESIGN
ABONUS OF ONE ADDITIONALLOT IS OFFERED IN
RETURN FOR VOLUNTARY ENVIRONMENTALPROTECTION
SUBJECT TO CONSERVATION EASEMENT
IMPORTANT NATURAL LANDSCAPE
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Bareland Condominium
In a bareland
In a bareland condominium arrangement, landowners own
a common interest in a portion of a parcel of land. Residual
condominium
land that is considered an important natural feature could be
arrangement,
treated sensitively by the condominium association, either
landowners own a
within a conservation easement or as part of the by-laws of
the condominium association. The assumption is that
common interest in a
communal land left in a near-natural state will be more likely
portion of a parcel of
to increase in value over time, because condominium
association members value it as
FIGURE C
an aesthetic feature and a secure
BARELAND CONDOMINIUM
(CLUSTER CONCEPT)
buffer to future
surrounding development.
Important Natural Landscape
Important Natural Landscape
Pond
Pond
In addition, surrounding land
values may benefit with
the knowledge that nearby
green spaces will not be
Creek
Common
replaced by development.
Property
(See Figure C)

ORIGINALDESIGN - 17 LOTS

ALTERNATIVE DESIGN - 17 LOTS
- BALANCE OF QUARTER IS COMMON USE FOR
NATURALAREA, RECREATION, ANIMALGRAZING,
HORSE BARNS, EQUESTRIAN TRAILS ETC
- A“CONSERVATION EASEMENT” COULD BE APPLIED

Transfer Of Development Rights (TDR)
Instead of cluster development in a less sensitive corner
of a parcel, Transfer of Development Rights (TDR) clusters
development in less sensitive corners of a region. TDR is
similar to bonusing in that a landowner can achieve a higher
development density on his or her land above a given base
density in return for long term protection of important
natural landscapes on other eligible lands. The difference
from bonusing is that, in most cases, the added development
density is not directly negotiated with the approving
authority, but is instead purchased from another landowner
within the TDR planning area.

Instead of clustering
development in a less
sensitive corner
of a parcel, TDR
clusters development
in less sensitive
corners of a region.
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FIGURE D
TRANSFER OF DEVELOPMENT RIGHTS BETWEEN PARCELS
* BASE ALLOWABLE DENSITY/QUARTER SECTION - 17 LOTS (Units of Deveopment Right)

The following example explains
the basic concept:

In Figure D, Landowners on
Sending Landowner
Equivalent of 7 Lots
Receiving Landowner
Parcels “A” and “B” (eg. 160 acres
Transfered from
PARCEL A
PARCEL B
Parcel A to Parcel B
each) are both provided with a
basic allowable development
density of 17 lots. If parcel “A” has
17 LOTS
60 acres of environmentally
10 LOTS
+7
LOTS
significant land, then the
landowner of Parcel “A” can
7 LOT
POTENTIAL
“transfer” (ie. “sell” at a negotiated
price) 60 acres (ie Parcel “B”) of
- PARCEL B CONTAINS NO IMPORTANTNATURAL
- IMPORTANTNATURAL LANDSCAPE SUBJECT
LANDSCAPE
equivalent development density
TO CONSERVATION EASEMENT
- LANDOWNER OF PARCEL B ACQUIRES RIGHTS
- NON DEVELPABLE AREA
to other parcels that are considered
TO 7 ADDITIONAL LOTS FROM PARCELA
IS EQUIVALENT TO 7 PARCELS
- TOTAL NEW DENSITY- 24 LOTS
less sensitive, provided that the
higher development density on the receiving parcel is in
accordance with municipal policy.
TDR process has some basic requirements as follows:
a Establishment

of “sending” and “receiving” zones are
usually geographically defined areas requiring the prior
identification of land suitable for TDR and conservation
easements.
a Determine a formula to calculate the “units of development
right” available for transfer within such “zones”.
a Transfer of “development units” occurs mostly in the
private market place. (Municipalities often assist the
process with promotion and match-making services.)
a Registration of a conservation easement is a fundamental
tool.
a Rezoning and development approval follows.

TDR as a tool does not
guarantee success. For
it to be successful, a
good understanding of
the land market is
important.
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TDR as a tool does not guarantee success. For it to be
successful, a good understanding of the land market is
important. The “units of development right” formula should
be based on the land values, and the supply and demand
situation within the “sending and receiving zones”. The size
and location of the “receiving zones” should be acceptable to
the affected public. Existing and proposed zoning and
bonusing regulations need to be structured in ways to
encourage desired transfers. Well-considered community
objectives and consistent decision-making are also critical
factors in the successful implementation of a TDR program.

This means a sound understanding of the implications to all
landowners, municipal Councils and Administration.

TDR Example

Other American communities have taken on the challenge of
conceiving and administering a TDR. They include:
a Montomery County, Maryland
a Calvert County, Maryland
a Santa Monica Mts. California
a Monroe County, Florida Keys
a Claremont/Bellmont/Cambria, California
a Marin County, California
a Oxnard Shores, California
a Hollywood Beach, Florida
a King County, Washington

King County, a rural
municipality bordering the
city of Seattle Washington
has a highly developed
TDR program that is
supported by the elected
officials. It takes
incredible commitment
and vision to break the
mold of traditional land
development thinking and
King County has shown
that it has
happened and it can be
done. For more
information, go to:
http://www.metrokc.gov/e
xec/orpp/tdr/

Sewage Disposal And Water Supply As
Key Determinants For Clustering
Servicing and the Market
Servicing and marketing thresholds for clustering requires
that financial considerations ensure a return on investment
that creates enough value to assume the risks inherent in land
development. The essence of clustering rests on the premise
that the number of parcels on a lot are the same or more than
the municipal zoning will accept, but each lot is shrunk to
allow landscape conservation. However, developers assume
more complex servicing considerations with half-acre versus
3-5 acre parcel sizes. At some point on a continuum among
lot size, density and servicing costs, a balance is achieved that
will allow for communal servicing in rural areas. This is also
where communal sewer becomes an issue with Provincial and
Municipal authorities.

More Intensive Sewer Management Required
While municipalities are concerned with proper sewage
disposal, Alberta Municipal Affairs is responsible for
ensuring that any rural residential parcel installs a sewage
disposal system designed to be functional. However, it
becomes less clear as to the responsibility of inspection and
remediation when there is suspicion that a system has
become non-functional. A municipality, Alberta Municipal
Affairs and/or the local health authority responds to
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complaints, but non-functional systems are not always
readily discernible without close inspection. Historically, a
typical country residential subdivision with parcels of 2 acres
or larger contain systems with individual, on-site sewage
disposal usually in the form of tile fields, treatment mounds
or similar systems. With proper maintenance they have about
a 20-25 year lifespan.
With small lot subdivision, for parcels much less than one
acre in size, other alternatives such as pump-out tanks must
be applied due to separation distances and the concentration
of systems on a relatively small area. However, pump-out
tanks have high monthly maintenance and operating costs.
Pump-out systems are hard to monitor for compliance and
the municipal concern is that raw sewage will be discharged
directly into the ground. Rural municipalities by and large
have moved away from high density rural subdivisions with
pump-out tanks and towards on-site treatment. The next
evolution is a high-tech solution that is becoming more
common for small communities everywhere.

Sewage treatment
technology has
advanced to the point
where there are a
variety of systems
operating successfully
throughout the world in
all types of climates.
The gold standard of
10 parts per million
(ppm) Biological
Oxygen Demand
(BOD) and 10ppm
Total Suspended Solids
(TSS) is considered a
very good effluent
result.
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Communal Sewage Treatment Options
Communal sewage treatment as an alternative, using an
evaporation lagoon, sterilizes much land, requires a 300 metre
separation distance for residential and other uses, and is only
allowed to discharge sewage that has secondary treatment
into streams of sufficient volume at certain times of year.
Alberta Environment has specific requirements for the
installation of communal sewage treatment systems,
requiring pilot testing to establish a comfort level before
approving systems on a repeated basis. Sewage treatment
technology has advanced to the point where there are a
variety of systems operating successfully throughout the
world in all types of climates. The gold standard of 10 parts
per million (ppm) Biological Oxygen Demand (BOD) and
10ppm Total Suspended Solids (TSS) is considered a very
good effluent result. Tertiary treatment means the removal
of nutrients (eg. nitrogen and phosphorous) from the effluent.
Most systems are capable of bringing sewage to this standard
if necessary.

Examples of Sewage Treatment Options
Some sewer systems currently available include:
Effluent sewer system - A decentralized system using
watertight tanks on each parcel connected to a low pressure
collection system leading to a communal sand filtration unit.
Treatment removes 50% nitrogen to a secondary treatment
level. One American example in New Minden Illinois cost in
the range of $7-8000 (US) per household, including the cost of
the low-pressure collection system.

Rotating Biological Contactor - Bacteria break down sewage
on rotating plates located within a closed drum. An example
of this is Emerald Bay, a residential/golf course designed for
150 units on the Bow River 1 mile west of Calgary. It plans to
irrigate the attached golf course with the effluent and the
operators claim the effluent is as clean as the Bow River.

Wastewater System
Examples and Links
Here are a couple of
wastewater system
examples to help start
the research process.
Ecofluid
http://www.ecofluid.com/
Orenco Systems, Inc.
http://www.biotube.com/
main_index.asp
Tanks-a-lot Ltd.
http://www.tanks-alot.com/singulair.htm

Extended Aeration (Bio Kinetic) System - An in-ground
concrete container contains the sewage. A separate chamber
within the container uses an agitator blade to aerate and
allow bacteria to break down the sewage. These systems are
often oriented towards individual lots. The treated effluent
could be disposed through an at-grade disposal system
comprised of a single perforated pipe laid on the surface and
covered with organic matter. At this time, a variance to
provincial regulations is required. This often requires a
forested or bush site suitable for outfall location. The land
parcel would need to be slightly larger (perhaps an acre) to
accommodate the disposal pipe. Such systems are in wide
use in Alberta today. The average cost for the system and
installation is approximately $8000.

Upflow Sludge Blanket Filtration (USBF) - This system
contains its operations within one ‘bioreactor vessel’ where
bacteria eat sewage and process effluent to a tertiary
treatment level. It handles high concentrations of sludge and
takes up substantially less space than other systems. Beecher
Bay, British Columbia uses this system on a 40 lot
subdivision. The costs for this system were approximately
$7000 per unit. This compares to approximately $1200 per
household in Strathmore due to economies of scale.
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Disposing of the Treated Effluent
There are a variety of environmentally sound methods of
safely returning treated effluent to the land or the stream
flows. Disinfected treated effluent can be used for golf course
irrigation or irrigation of crops for other than human
consumption. Introduction back into flowing streams is a
common mechanism where tertiary treatment removes
nitrates and phosphates, thus reducing the potential for
plant and algae growth. The at-grade sewage disposal system
described above is another system that is useful for small
volumes of household waste. For example, the Town of
Crossfield irrigates 40 acres of alfalfa, disposing of all their
treated effluent in this manner, with nothing released back
into the watershed.

Sewage Disposal Economics
A system that supports
35-70 units per quarter
section with half acre
lots requires several
preconditions: a market
for the lifestyle, on-site
amenities (water, views,
trees, etc.), creating a
sense of community and
infrastructure
economics.

For developers to afford the costs of additional infrastructure
and for residents to maintain a properly operating system,
certain economies must be present or it will not be built. A
system that supports 35-70 units per quarter section with half
acre lots requires several preconditions: a market for the
lifestyle, on-site amenities (water, views, trees, etc.), creating a
sense of community and infrastructure economics. Road costs
for 70 clustered lots at half an acre rather than 50 two acre
lots are reduced and useable amenity space for all residents is
multiplied. The water supply and sewage costs will be
higher. Each of the sewage disposal examples had host
site-specific and regulatory factors that played an important
role in the decision to use those systems.

While the ultimate capital and operational costs will need to
be determined on a developer by developer analysis, rural
municipalities and the Province need to consider these
package systems as part of a multi-parcel country residential
subdivision approval in comparison with the long term
effluent and land use issues that come with current
individual systems.
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Complex System Ownership
Who has the deepest pockets?
Ownership of often-complex engineered systems requires
a commitment to ongoing maintenance that a condominium
association may not demonstrate or have the confidence
of municipal and Provincial approving authorities.
System malfunctions and failures may, in the end fall to
the party with the deepest pockets - often the municipality.
This has been a key stumbling block to a more friendly
approach to package sewage systems.

In 1999, the Province of British Columbia revised its waste
management regulations in light of numerous failures of
private communal systems. The BC regulations now require
a construction bond, a quality assurance plan and an
operation and maintenance bond that will ensure the
ongoing operation of the system in perpetuity. Where
there is a partnership between the municipality and the
development, and where the municipality will be the
fall-back owner, no bond is required. The regulations set
a capital bond of $1400/m3 and a maintenance bond of
$2000/unit. In the case of a 70 unit development on a
quarter section, at an average effluent 1.7m3/day/dwelling,
this would be approximately a $120,000 capital bond and
a $140,000 maintenance bond.

For example, the BC
regulations now require
a construction bond, a
quality assurance plan
and an operation and
maintenance bond that
will ensure the ongoing
operation of the system
in perpetuity

Variations on this approach are possible. For example, a
developer may be required to submit sufficient funding
to properly operate the system in perpetuity. The capital
cost is built into the price of the parcels to be sold.
Alternatively, a condominium association could contract
with a municipal wastewater firm that may acquire the
rights to operate other systems in the area. Alternatively,
several rural residential applications could work with the
municipality to secure a communal system across several
developers and take advantage of economies of scale.
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Why isn’t everyone doing it?
Even though the concept is sound and can be cost-effective,
numerous reasons exist for developers not promoting
clustering in rural areas. If it is a concept that is not a proven
success in a given area, developers are more likely to stick
with what they know. In addition, lower land values often
cannot carry the weight of communal servicing requirements.
A psychological barrier must also be bridged by developers
and real estate agents who promote the traditional acreage
market to those who may feel more secure in their own 3 to 5
acre parcel as opposed to a near-urban (or ‘rurban’) concept
of living in closer proximity to your neighbor and potentially
sharing common land.
Some resistance lies with the existing acreage owners who
may feel upset about ‘near urban’ densities locating nearby,
notwithstanding that the alternative may be a higher impact
subdivision in other ways. Planning officials also have
concerns about a densification policy in a rural landscape and
the fear of creeping densification. As well, policies tend to be
set up to support a more traditional approach, and are hard
to change. There are concerns of having municipalities take
over failed communal sewage systems, especially where there
are no solid
guidelines for
how to deal
with small
lots and large
common
parcels.
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Section 4

B

est Management Practices, or BMPs, are voluntary,
practical and affordable practices that will maximize
the desired use of a resource, while minimizing
environmental impacts. Quite simply, BMPs are actions you
can take to reduce your impact on the environment. There are
BMPs for aspects of every industry, from agriculture, forestry
and energy, to municipal developments and watersheds.

Generally, BMPs for protecting riparian areas should:
a Endeavor to maintain a balance amongst all uses, while
preserving the natural beauty and wildlife of the area.
This is the primary principle behind all the others.
a Prevent/minimize soil erosion associated with land use activities.
a Retain native vegetation in riparian areas, buffer strip retention
and protection.
a Prevent disturbance (i.e. construction, cultivation, deepening,
additional ponding, etc.) within riparian area.
a Retain slopes in their natural state. Construction and earth
moving on slopes could result in landslides, mudflows, and
property damage. As a result, riparian areas in the proximity of
slopes could be adversely affected.
a Avoid landscaping, building structures or constructing in the
floodplain, including the watercourse, shorelines and river banks.
a Adhere to development setbacks and other regulations in
riparian areas.
a Minimize the use of drainage channels or culverts, because these
destroy riparian habitat and streams. Even minor changes to
wetland drainage will cause habitat loss.
a Provide awareness information to users/land owners on why
land use in riparian areas or why some activities are controlled
(i.e. those activities that may cause harm or degradation).
a Plan for recreational use using well defined trails and paths,
designating sensitive areas for low impact activities, restricting
access where vegetation is not fully established and encouraging
pet owners to walk their dogs away from streams, and to pick up
after their pets.

aBest

management
practices

a Stormwater

management planning
a Stormwater

BMPs

a Overview

of
stormwater BMPS

~ natural riparian
buffers, vegetation
filter strips and
buffer strips
~ grassed swales
~ dry and wet
retention ponds
~ constructed wetlands
~ infiltration trenches
and basins

a Subdivision

development
construction BMPs
a Management

and
protection strategies
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Stormwater Management Planning
A stormwater
management plan,
including construction,
implementation and
monitoring strategies
based on a
watershed approach,
must be designed and
built into every
development.

Alberta Environment, in their 1999 ‘Stormwater Management
Guidelines for the Province of Alberta’, refer to Stormwater
Best Management Practices (BMPs) as, methods of managing
stormwater drainage for adequate conveyance and flood
control that are economically acceptable to the community. BMPs
are stormwater management methods that retain as much of the
‘natural’ runoff characteristics and infiltration components of the
undeveloped system as possible, and reduce or prevent water quality
degradation. The selection and design of stormwater BMPs must
incorporate water quantity and water quality concerns. (p. 6-1)
A stormwater management plan, including construction,
implementation and monitoring strategies based on a
watershed approach, must be designed and built into every
development. The downstream system effects of
developments can be significant and must be carefully
considered and analyzed. Riparian and other sensitive areas
must also be part of the stormwater management plan. In
some cases these areas, such as riparian areas, can be
included as non-structural control mechanisms in the
stormwater management plan
A stormwater management plan should be based on
regulatory requirements and specifications, combined with
recommended best management practices. When selecting
stormwater management practices, two key factors to
consider are stormwater
quality and the impact of
stormwater management
facilities on the
environment.
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It is also important to remember that stormwater
management is highly site specific, and that the most
appropriate guidelines and best management practices
should be applied based on individual site characteristics and
considerations. The key is the design and development of an
effective, long-term stormwater management system that will
not fail. Regular maintenance and necessary upgrades and
replacements must be included in the plan for long-term
success. Stormwater management systems are designed
to ensure that runoff rates after development match
pre-development runoff rates.

Stormwater BMPs
With respect to stormwater management, there are two types
of BMPs, source control or treatment control. The focus of
source control practices are on minimizing or eliminating the
source of the pollution so that pollutants are prevented from
contacting runoff or entering the drainage system. These
practices tend to be non-structural.

Remember that
stormwater
management is highly
site specific, and that
the most appropriate
guidelines and best
management practices
should be applied based
on individual site
characteristics and
considerations. The key
is the design and
development of an
effective, long-term
stormwater management
system that will not fail.

Treatment control measures are designed to remove
pollutants after they have entered runoff. They tend to be
more expensive than source control measures, and most
treatment BMPs tend to be structural in nature. Prior to
implementing treatment controls, cost-effective stormwater
management incorporates all of the source control measures
possible. Prevention is much less expensive and less
damaging, than trying to fix problems and implement
damage control after a damaging event.
Non-structural BMPs can include source point pollution
controls such as natural riparian areas, street sweeping,
catchbasin cleaning, anti-littering, controlling disposal of
animal wastes. Structural BMPs can include vegetated filter
strips, buffer strips, grassed swales, wet ponds, dry ponds,
wetlands, infiltration trenches and basins, and others. The
various BMPs vary in effectiveness for stormwater
management, and each one has advantages and
disadvantages. Costs for designing, building and
maintaining BMPs also vary.
For more information consult Alberta Environment’s
‘Stormwater Management Guidelines for the Province of
Alberta’ (http://www3.gov.ab.ca/env/protenf/publications/
StormwaterMGNTGuidelines.pdf)
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Overview of Stormwater BMPs
Natural Riparian Buffers, Vegetated Filter Strips and
Buffer Strips
A wider buffer provides
a greater opportunity
for capturing sediments
and other pollutants
and absorbing runoff
before it enters a water
course.

The most desired buffer consists of naturally vegetated
streamside forests. Although these areas can be limited in
some locations, leaving the widest possible forested buffer
possible is preferred. Some level of buffer is certainly
better than none, but the bigger the better applies in all cases.
A wider buffer provides a greater opportunity for
capturing sediments and other pollutants and absorbing
runoff before it enters a water course.
A three zone buffer system is the most effective.
The three zones include:
a
Streamside - to top of bank
a
Middle zone - inland from top of bank
a
Outer zone - between the rest of the buffer
and the nearest permanent structure.
Allowing for site specifics and earlier human
disturbances, streamside buffers control erosion,
provide habitat, shade and a visual and noise
screen. Undisturbed shrubs and trees are the
priority for this zone. The middle zone buffer
captures pollutants and recharges groundwater.
The width should ideally reflect the size of the
stream, the extent of 100-year flood plain and
adjacent steep slopes. A mature woodland is the
goal, with some allowance for low-impact
recreational uses. The outer zone captures sediment and
absorbs runoff. Suitable areas or community activities
include: open, unpaved space (turf or lawn), playing fields,
gardens, playgrounds and other common activity areas.

Grassed Swales
Grassed swales, which are natural depressions or wide
shallow ditches, reduce flow velocities, prevent erosion and filter
stormwater contaminants. Although effective, grassed swales
tend to be more suited to low-density developed drainage basins.
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Dry and Wet Retention Ponds
Both dry and wet retention ponds are designed to
temporarily store stormwater runoff. This helps to settle out
runoff pollutants, and to restrict water flows to reduce
downstream flooding and erosion potentials. These ponds can
be designed as a two-stage facility. The upper stage or flood
fringe area is designed to store large, infrequent storms. The
lower stage or extended detention stage is designed to store
and promote sedimentation of smaller, more frequent storms.
The key difference between the two
types of ponds is that the lower stage
of dry ponds are designed to empty
completely between storm events,
while the wet pond does not.
Although both dry and wet ponds
provide temporary storage of major
event flows, wet ponds are more
effective for water quality treatment.
Ideally, both dry and wet retention
ponds should be located outside of
riparian areas.

Constructed Wetlands
Constructed wetlands are designed as surface flow systems
that retain runoff for a prolonged period of time. They also
uptake, alter and store pollutants. Through these actions, they
improve water quality and control peak discharge rates. There
are five basic stormwater wetland designs, including: shallow
marsh, pond/wetland, extended detention wetland, pocket
wetland and fringe wetland. Shoreline and/or flood fringe
areas are planted to provide shade, aesthetics, safety and
enhanced pollutant removal.

Infiltration Trenches and Basins
Infiltration trenches and basins are designed to collect and
provide temporary storage of surface runoff. They are designed
for a specific frequency storm and to promote
subsequent infiltration.
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Table 6-1
BMP Advantages and Disadvantages

BMP
Wet Pond

Advantages
~
~
~
~

Capable of removing soluble as well as
solid pollutants
Provides erosion control
Habitat, aesthetic, and recreation
opportunities provided
Relatively less frequent
maintenance schedule

Disadvantages
~
~
~
~
~

Dry Pond

~
~
~

Wetlands

~
~
~

Batch mode has comparable
effectiveness to wet ponds
Not constrained by land area required
by wet ponds
Can provide recreational benefits

~

Pollutant-removal capability similar to
wet ponds
Offers enhanced nutrient-removal
capability
Potential ancillary benefits including
aviary, terrestrial and aquatic habitat

~

~

~
~
~

Infiltration
Trenches

~

~

~
~

Potentially effective in promoting
recharge and maintaining low flows in
small areas
May be appropriate as secondary
facility where maintenance of
groundwater recharge is a concern
No thermal impact
No public safety concern

~
~
~
~
~
~

Infiltration
basins

~

~

~
~

Potentially effective in promoting
recharge and maintaining low flows in
small areas
May be appropriate as secondary
facility where maintenance of
groundwater recharge is a concern
No thermal impact
No public safety concern

~

~
~
~
~
~
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More costly than dry ponds
Permanent pool storage requires larger
land area
Could have negative downstream
temperature impacts
Could be constrained by topography
or land designations
Sediment removal relatively costly
when required
Potential re-suspension of
contaminants
More expensive O&M costs than wet
ponds (batch mode)

Requires more land area than wet
ponds
Could have negative downstream
temperature impacts
Could be constrained by topography
or land designations
Potential for some nuisance problems
Appropriate only to small drainage
areas (<2 ha) and residential land uses
Constrained by native soil
permeabilites
Usually requires pretreatment device
Potential contamination of
groundwater must be investigated
Generally ineffective for water
quantity control
High rate of failure due to improper
siting and design, pollutant loading,
and lack of maintenance
Appropriate only to relatively small
drainage areas (<5 ha) and residential
land uses
Constrained by native soil permeabilities
Pretreatment is recommended
Potential contamination of
groundwater must be investigated
Generally ineffective for water
quantity control
High rate of failure due to improper
siting and design, pollutant loading,
and lack of maintenance

Table 6-1
BMP Advantages and Disadvantages

BMP
Filter strips

Advantages
~
~
~

~
~
Sand filters

~

Disadvantages

Water quality benefits may be realized ~
if part of overall SUM plan (i.e., as
secondary facility)
~
Effective in filtering out suspended
solids and intercepting precipitation
~
May reduce runoff by reducing overland
flow velocities, increasing time of
concentration, and increasing infiltration
Can create wildlife habitat
No thermal impact

Limited to small drainage areas
(<2 ha) with little topographic relief
Uniform sheet flow through vegetation
difficult to maintain
Effectiveness in freeze/thaw
conditions questionable

~
~

Not suitable for water quantity control
Generally applicable to only small
drainage areas (<5 ha)
Do not generally recharge
groundwater system
May cause aesthetic/odour problems
O&M costs generally higher than other
end-of-pipe facilities

Generally effective in removing
pollutants, are resistant to clogging
and are easier/less expensive to
retrofit compared to infiltration
trenches

~
~
~

Oil/grit
separators
(3-Chamber
Separator)

~

Oil/Grit
Separators
(Bypass
Separator)

~

~

~

Offline, 3-chamber (oil, grit, discharge)
separators may be appropriate for
commercial, industrial, large parking,
or transportation-related areas less
than 2 ha

Bypass prevents the scouring and
resuspension of trapped pollutants
in heavy rainfall events
Effective in removing sediment load
when properly applied as a source
control for small areas
Effective in trapping oil/grease from
run off

~
~
~
~

~
~

Scour and resuspension of trapped
pollutants in heavy rainfall events
Difficult to maintain
Relatively high O&M costs
Online design of 3-chamber separators
has resulted in poor pollutant removal
performance
Relatively high capital costs
compared to manholes
Applicable for drainage areas less
than 5 ha

Source: Alberta Environment. 1999. Stormwater Management Guidelines for the Province of Alberta

For full details on these various stormwater management BMPs, and to compare their
effectiveness, advantages and disadvantages and costs, refer to:
Alberta Environment. 1999. ‘Stormwater Management Guidelines for the Province of
Alberta’. www3.gov.ab.ca/env/protenf/publications/StormwaterMGNTGuidelines.pdf
Alberta Environment. 2000. ‘Guidelines for Natural and Constructed Treatment of
Wetlands’. www3.gov.ab.ca/env/protenf/publications/GuidelinesforNaturaland
ConstructedTreatmentWetlandsMar00.pdf
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All erosion and
sediment control
measures should be
inspected, maintained
and repaired during
construction to ensure
continued performance.

Subdivision Development Construction BMPs
During subdivision development construction, controlling
erosion and sediment is critical to protecting riparian areas
and watercourses. Erosion and sediment controls are used to
protect water quality, air quality, ecosystems and habitat.
Sediment in streams not only reduces water quality and
destroys fisheries and wildlife habitat, it also increases
siltation of channels and reduces storage capacity. Off-stream
impacts include increased flood hazards and water treatment
costs, and decreased capacity in
conveyance systems. Air pollution caused
by erosion and sediment raises health
and safety concerns.
Therefore, prior to subdivision
development construction, a plan for
erosion and sediment control should be
designed and developed. Key priorities
include: stripping, grading, excavation,
stockpiles, maintenance,
run-off, drainage, sediment and
associated traffic, dust
and noise. Wind and
water erosion control
strategies must be outlined and engineering
and geotechnical
considerations
addressed. Phasing, ongoing monitoring and
maintenance are important components of the plan, as
well as a contingency plan for failures. All erosion and
sediment control measures should be inspected, maintained and repaired during construction
to ensure continued performance.
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Some of the best management practices for erosion and
sediment control that can be used during subdivision
development construction, include:
should be located away from watercourses and
environmentally sensitive areas.

During subdivision
development

a Stockpiles

a Stockpiles

should be stablized.

vehicles should leave the construction site at
designated access points. Access roads should be
constructed with non-erodible material (gravel or asphalt).

construction, controlling
erosion and sediment is

a Construction

a Protect

existing catch basins and sewer inlets.

on-site drainage through temporary storage
facilities (large jobs).

critical to protecting
riparian areas and

a Control

watercourses. Erosion

a Use

and sediment controls

a Establish

are used to protect

dust control measures such as water trucks, mulching,
temporary vegetation.
wind erosion control, using options such as
barriers, vegetative controls, soil retention blankets, soil
sealants.

a Establish

rainfall and water erosion controls, using
structural options such as sediment traps and basins,
inlet filters, straw barriers, sand bags, terracing, paving,
blankets and others, and non-structural such as temporary
and permanent seed planting, mulching, sod installation,
netting, erosion control blankets and weed control.

a Use

water quality, air
quality, ecosystems
and habitat.

dry or wet ponds for ponding and filtering water.

a Remove

accumulated sediment
and debris.

a Regularly

inspect and maintain
erosion and sediment control
system.
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Management and Protection Strategies
To protect and enhance riparian areas, there are some
ongoing management and protection BMP strategies that
should be implemented.
a In areas where natural vegetation exists, preserve existing trees

Identify and control
invasive and exotic
weeds and plants.
These plants can
quickly spread and
overrun less aggressive
native plants.

and other vegetation on stream banks. Preserve dead trees and
stumps with their roots intact to help hold the bank in place;
retain rocks, leaves and other natural materials.
a In areas where native streamside vegetation has been removed,
consider planting native shrubs and trees to speed up
restoration and proper functioning. Make sure to use native
plant species typical to the area, and recommended for
planting. Avoid introducing non-native or invasive species that
will reduce native plant diversity and prevent the
development of a healthy, functioning riparian area.
a If selected trees need to be removed, ensure that a canopy is
maintained. Selectively prune/remove just those trees and
shrubs that completely block the view; leave the rest to
camouflage buildings, preserve wildlife habitat and maintain
the erosion protection that trees/other plants provide.
a Avoid mowing to encourage natural succession of restoration.
Use natural alternatives to chemical fertilizers, insecticides and
herbicides where possible.
a Use mulch to reduce water and maintenance needs. Use

shredded bark, leaf mulch or bark chips; avoid cedar/redwood
bark, as their chemistry can interfere with buffer function.
a Plant native shrubs, trees and grasses on as much of the
vertical profile as possible.
a Fence off sensitive areas or areas being re-established, to keep
human and animal activity out of the area. Post signage to
explain why the area is being fenced.
a Educate and encourage surrounding homeowners and other
area users to respect and use riparian areas carefully.
aExplain simple BMPs they can use as individuals, such as
avoid polluting - household cleaners, yard and garden
pesticides and fertilizers, detergents, oil, gas or antifreeze
spills, animal wastes and other household contaminants can
end up in the water, reducing water quality and eliminating
fish and wildlife habitat. Use natural alternatives to chemical
fertilizers, insecticides and herbicides wherever possible. Wash
your car at the car wash, not in the driveway. Divert water
from roofs and eves troughs to water trees and shrubs, rather
than the street drains. Encourage other common sense
activities to eliminate pollution of watersheds.
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Section 5

Protecting, Managing and Controlling
Development In and Around Riparian Areas

T

here are several regulatory agencies, both government
and non-government, that regulate and control any use
or activity in and around riparian areas and water
bodies. From removing plants or weeds from shoreland areas,
to discharging or removing water from waterways, or any
activities related to land development and construction, all
are subject to a range of regulations and policies.
These regulations and policies have been developed over
the years to address the access and use issues and potential
conflicts that can arise with a high priority resource, such as
water. Being fully informed, submitting proper applications
for approvals and following all regulatory requirements are
everyone’s responsibility.

The Public Sector

a Levels

and roles of
governments
~ Federal Government
~ Provincial
Government
~ Municipal
Government
~ Co-operative
arrangements

a Other

considerations

Each level of government plays an important role in
protecting riparian areas and managing the use of those
areas. There are five types of government that can have a
significant influence on the protection and management of
riparian areas:
a Federal Government
a Provincial Government
a Local Government - Municipalities
a Other local authorities

- e.g. irrigation districts, regional health authorities
Nations

a First

Every level of government has distinct responsibilities.
Governments also have the responsibility to co-ordinate
their policies and activities to ensure that protection and
management is as efficient and effective as possible.

Note: Most activities in
riparian areas, ranging
from land development
and construction to water
removal or discharge to
removing plants or weeds
from shoreland areas, are
subject to a range of
regulations and policies.
Always check and follow
regulations, and ensure
due diligence.
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Being fully informed,
submitting proper
applications for
approvals and following
all regulatory
requirements are
everyone’s
responsibility.
Department of
Fisheries and Oceans
(DFO)
ph: (403) 292-5160
website:
www.dfo-mpo.gc.ca/
regions/CENTRAL/
home-accueil_e.htm

Key Responsibilities
Federal Government
The federal government has a number of responsibilities
that pertain to the protection and management of riparian
areas. Their key responsibilities are in fish habitat protection,
environmental assessment, and management of toxic wastes.
Department of Fisheries and Oceans (DFO)
Under the federal Fisheries Act, the Department of Fisheries
and Oceans (DFO) regulates
a pollution of waters in which fish are present
a harmful alteration, disruption or destruction of fish habitat.
DFO has developed a Fish Habitat Management Policy. A
fundamental goal of the policy is to ensure that there is no
net loss of the productive capacity of fisheries habitat. The
policy is applied to all developments in Alberta that have the
potential to impact fish habitat. Every person who carries on
activities in or near a watercourse runs the risk of damaging
fish habitat.
In addition, DFO is also responsible for the Navigable Water
Protection Act.
Environmental Protection and Assessment

Environment Canada
ph: (403) 292-5150
website: www3.ec.gc.ca/
EnviroRegs/ENG/
Default.cfm

In addition to the Fisheries Act, the federal government also
regulates environmental impacts using two key laws: the
Canadian Environmental Protection Act (CEPA) and the
Canadian Environmental Assessment Act (CEAA).
CEPA - the primary role of CEPA in protecting riparian
areas is the control of toxic substances such as pesticides.
CEAA - ensures that environmental impacts are adequately
addressed whenever a federal agency participates in or
regulates a proposed development. This includes federal
financial assistance provided for a project in a National Park
or First Nation reserve.
Other acts to be aware of include Endangered Species Act
and Migratory Birds Convention Act.
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Provincial Government
The provincial government plays a major role in protecting
and managing riparian areas.
Environmental Protection and Assessment
Alberta’s Environmental Protection and Enhancement Act
provides an extensive framework for evaluating and
controlling the impacts of development on the environment.
The Act governs a wide variety of actions, projects or
developments such as the disposal of hazardous waste,
solid waste, and wastewater (e.g., sewage, stormwater),
land reclamation, contaminated sites, pesticide use, and
environmental impact assessments.

Alberta Environment
ph: (403) 297-7602
1-800-222-6514 (24 hour
complaint/emergency)
website:
www3.gov.ab.ca/env/
protenf/legislation/
index.html

Alberta Environment maintains province-wide systems
for monitoring the environment, enforcing the law, and
educating people about their rights and responsibilities.
A series of Fisheries Habitat Protection Guidelines have been
produced for geophysical operations, well sites, pipeline
construction, vehicular access across watercourses, timber
harvesting, and feedlots. These guidelines cover protection
and reclamation of riparian habitat and minimum setbacks
for some activities.
The provincial government has developed the Caring for the
Green Zone (or ‘Cows and Fish’) program. This program
provides guidance for ranchers and livestock operators on
how to improve grazing management in riparian areas while
enhancing landscape health and productivity.

Cows and Fish
Program
ph: (403) 382-4358
website:
www.cowsandfish.org

The provincial government prepares integrated resource
plans to provide direction to provincial government agencies
on how to discharge their mandate over land and other
resources in concert with other agencies, municipalities,
organizations, and the public.
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Land Management
The provincial government owns a substantial portion of the land
in Alberta. This public (or Crown) land generally includes the bed
and shores of rivers, lakes, and other natural water bodies.

Alberta Agriculture,
Food and Rural
Development
ph: 1-866-882-7677
website:
www.agric.gov.ab.ca

Shoreland Management
Program
website:
www.agric.gov.ab.ca/
navigation/sustain/
publiclands/about/
col_index.html
AESA
website:
www.aesa.ca

Special Places
website:
www.cd.gov.ab.ca/
preserving/parks/
sp_places/index.asp
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Two provincial government departments jointly manage
public lands in Alberta. Alberta Environment is responsible
for administration of the Public Lands Act. Alberta
Environment is also responsible for day-to-day decision
making and management of public lands in the Green Area
(the non-settled part of the Province). Alberta Agriculture,
Food and Rural Development is responsible for day-to-day
land use decision-making and management of public lands in
the White Area (the settled part of the Province).
Through laws such as the Public Lands Act and the Forests
Act, the provincial government regulates the disposition and
use of this public land base. Of particular importance is the
Shoreland Management Program under the Public Lands Act
through which Sustainable Resources Development strives to
maintain the integrity of provincial water bodies near shore
areas.
The provincial government uses the Alberta
Environmentally Sustainable Agriculture (AESA)
program to promote environmentally sustainable agriculture
production and processing for farmers, ranchers, and
processors. AESA also provides funding for environmental
monitoring and applied research to help the industry become
more environmentally friendly. AESA is managed by Alberta
Agriculture, Food and Rural Development.
The provincial government’s Special Places 2000 program is
designed to complete a network of landscapes that represent
the environmental diversity of the province’s six natural
regions and 20 sub-regions. Special Places balances the
preservation of Alberta’s natural heritage with three other
goals of outdoor recreation, heritage appreciation and
tourism/economic development. The Special Places program
is managed by Alberta Environment.

Water Management
Within the Province, the Alberta government owns the water
above and below the ground. It regulates the use of water
through the Water Act, which covers virtually all actions that
affect water or water use management. With few exceptions,
the withdrawal of water must be licensed. Other activities
carried out in the river, on its banks, or in the floodplain of a
river will ordinarily require approval under the Water Act if
they divert or could result in the diversion of water. These
activities include bridges, pipeline crossings, dykes, erosion
control, and streambank modification.

The Alberta
government regulates
the use of water
through the Water Act,
which covers virtually
all actions that affect
water or water use
management.

The Alberta Water Management and Erosion Control
Program provides financial assistance to local authorities to
assess or correct water and erosion problems. The program
assists in undertaking corrective measures where water, in its
natural state, creates conditions adverse to the public interest.

Municipal Government
Municipalities must follow a hierarchy of plans. An
assortment of provincial legislation, such as the Health Act,
Alberta Environmental Protection Act, takes precedence over
the main working legislation of the Municipal Government
Act (MGA).
The Municipal Government Act 623(3) places ‘environmental
matters’ in the discretionary category only, of preparation of
the Municipal Development Plan.

Alberta Municipal
Affairs
ph: (780) 427-2225
website:
www3.gov.ab.ca/ma/ms/
ActsRegs.cfm

There are Provincial Land Use Policies that accompany the
MGA, in which there is a whole section dealing with the
natural environment using such words as stream corridors and
wetlands. Municipalities are also ‘encouraged’ to work with
Alberta Environment to identify ‘significant plant habitat’.
Municipal Development Plan (MDP) is the working
document required under the MGA for all municipalities
with 3500+ population.
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Development and
Building Approvals
City of Calgary
website: www.gov.
calgary.ab.ca/doing_
business_in_calgary/
index.html
Development & Building
Approvals
ph: (403) 268-5311
Bylaw Services
ph: (403) 268-2489
MD Bighorn
ph: (403) 673-3611
website:
www.md.bighorn.ab.ca
MD Rocky View
ph: (403) 230-1401
website: www.gov.md
rockyview.ab.ca
MD Foothills
ph: (403) 652-2341
website:
www.mdfoothills.com
Wheatland County
ph: (403) 934-3321

Example:
MDP for MD Rocky View has a number of
references to ‘environment’.
a Agriculture

section - deals with surface and groundwater
hydrology, and with impacts on adjacent lands.
a Residential section - mentions on-site hazards, natural
environment, geotechnical considerations.
a Business development section - mentions natural
environment impacts.
a Natural environment section - states that an environmental
impact assessment is at the discretion of council and its
requirements are also discretionary but do include ‘flora
and fauna important in a natural system’.
a Open space and recreation section - refers to access to
natural areas plus the environmental reserves/easements
required under the MGA.
a Area Structure Plan and Hamlet Plan preparation has a
discretionary clause referring to identification of
environmentally significant/sensitive lands.
In all cases ‘environment’ issues are listed as discretionary.
Currently, the council focuses mainly on the liability issue of
flooding.

Land Use Bylaw (LUB) is the next plan down the hierarchy,
with two sections:
a General

administration
a General regulations
In both these sections the references are to listings of items
that may be included in a development permit. These items
or issues are primarily in terms of identification of drainage
courses, erosion, environmentally sensitive areas, height of
bank and flooding. Each reference is discretionary.
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Co-operative Arrangements
There are a number of examples of co-operative
arrangements between governments that have an influence
on the protection and management of riparian areas.

Flood Damage Reduction Program
The Flood Damage Reduction program is a joint program
of the federal and provincial governments to identify areas
subject to flood damage and reduce future flood damage by
encouraging non-structural solutions such as land use
planning, zoning, floodproofing, and flood preparedness.

website:
www.3.gov.ab.ca/env/
water/advisories/
index.html

Inter-Municipal Planning
Municipalities are governed by the Municipal Government
Act (MGA). Municipal planning is mandated under the
MGA.
Municipalities are encouraged to address common planning
issues, especially where valued natural features are of interest
to more than one municipality and where the possible effect
of development transcends municipal boundaries. For
example, the Municipal District of Rocky View and the City
of Calgary have formed an Inter-Municipal Committee and
developed an Inter-Municipal Development Plan to deal with
subdivision, land use, and development issues.

Bow River Project
The Bow River Project is a community-based,
multi-agency program that resulted from the action
and co-operation of municipal, provincial, and federal
governments, conservation organizations, landowners,
corporations, and First Nations.
The objectives of the project are to:
a promote

public awareness of noxious/restricted weeds
(e.g. purple loosestrife) and control their spread and

a conserve

and enhance riparian habitat within the
Bow River Basin.
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North American Waterfowl Management Plan
NAWMP
website:
www.nawmp.ca

The North American Waterfowl Management Plan (NAWMP)
is a conservation partnership between Canada, the United
States, Mexico, and thousands of farmers across the continent.
NAWMP’s goal is to recover waterfowl populations by
restoring and managing wetland ecosystems, to conserve
biological diversity in the western hemisphere, to integrate
wildlife conservation with sustainable economic
development, and to promote partnerships of public and
private agencies, organizations, and individuals for
conservation.
The NAWMP objective in Alberta is to conserve priority
wetland and upland habitat for waterfowl and a variety of
species, while promoting sustainable agricultural practices
throughout the agricultural areas of the province. Land use
conservation agreements with landowners, as well as leases
and purchases, are used to protect prime habitat sites.

Prairie Conservation Action Plan
Praire Conservation
Action Plan
website:
www.albertapcf.ab.ca

Developed by the Prairie Conservation Forum
(a government-public alliance), the Prairie Conservation
Action Plan is designed to conserve the biological diversity of
native prairie ecosystems in Alberta. The plan is a blueprint
for conserving, protecting, and managing native prairie and
parkland species, communities, and habitats. It is integrated
with similar efforts in Manitoba and Saskatchewan.

Canadian Heritage Rivers System
CHRS
website: www.chrs.ca

The Canadian Heritage Rivers System (CHRS) is a program
sponsored by the federal government and supported by the
Government of Alberta. The objectives of CHRS are to give
national recognition to the important rivers of Canada and to
ensure their future management such that:
a the

natural heritage which they represent is conserved
and interpreted
a the human heritage which they represent is conserved
and interpreted
a the opportunities they possess for recreation and heritage
appreciation are realized by residents and visitors of
Canada.
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Cooperative
Management:
Memorandums
of Understanding
Several First Nations
have been seeking greater
involvement in renewable
resource and
environmental matters
on lands adjacent to their
reserves.

As a result of several
Supreme Court decisions,
provincial governments
have a legal obligation to
consult with aboriginal
peoples when
undertaking activities that
may affect their treaty
rights.

Cooperative Management
Memorandums of
Understanding (MOUs)
provide an effective
consultation process to
meet this obligation.

Other Considerations
Environmental Impact Assessments
Under certain conditions there are requirements, either
federally or provincially, for Environmental Impact
Assessments. It is important to contact the proper
authorities to determine whether or not an Environmental
Impact Assessment is required for every development and
planning proposal.
For example, Environmental Impact Assessments are
required for development permits in sensitive areas. When
conducting an environmental impact assessment, there are a
number of things to consider:
a Environmental

Assessments should be conducted in an
ecosystem context. Functions and important ecosystem
components must be determined at the outset, as this forms
the basis for baseline information needs.

a Environmental

Assessments must address impacts in an
integrated manner. Components of the ecosystem must be
considered holistically. As with the federal wetland policy,
there is a principle of ‘No Net Loss’ of riparian functions.

a Quantification

provides the basis for more collection and
presentation of good scientific baseline data and allows
more accurate predictive capabilities and facilitates
objective monitoring.

a Environmental

Assessments determine the biotic and
abiotic requirements of aquatic and riparian species and
communities and incorporate habitat considerations in
management practices to sustain these requirements.

a All

parties must agree upon the impact area early in the
planning stage.

a Mitigation

alternatives proceed in a hierarchical manner:
avoidance, minimization, and as a last resort,
compensation. Avoidance should be the primary goal.
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Bow River Project

(403) 948-8561

MD of Rocky View

(403) 230-1401

The City of Calgary, Development & Building Approvals

(403) 268-5311

The City of Calgary, Bylaw Services

(403) 268-2489

The City of Calgary, Urban Development

(403) 268-5087

The City of Calgary, Wastewater & Drainage

(403) 268-4910

Canadian Wildlife Service

(780) 951-8700

Environment Canada

(403) 292-5150

Fisheries and Oceans Canada

(403) 292-5160

Alberta Agriculture, Food and Rural Development

1 866 882-7677

Alberta Agriculture, Public Lands

(403) 297-6426

Alberta Environment

(403) 297-7602

Alberta Municipal Affairs, Safety Services, Plumbing and Gas

(780) 427-8256

Alberta Conservation Association

1-877-969-9091

Alberta Riparian Habitat Program - Cows and Fish

(403) 382-4358

Federation of Alberta Naturalists

(780) 427-8124

Inglewood Bird Sanctuary

(403) 269-6688

Nature Conservancy of Canada

(403) 262-1253

Parks Foundation Calgary

(403) 974-0751

Sonoran Institute Canada (www.sonoran.or)

(403) 678-4040

Southern Alberta Land Trust (www.salts-landtrust.org)
Trout Unlimited Canada (www.tucanada.org)

1-877-999-SALT (7258)
(403) 221-8360

Alberta Native Plant Council

www.anpc.ab.ca

Bow River Basin Council

www.brbc.ab.ca

Land Stewardship Resource Centre
Living By Water Project
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www.landstewardship.org
www.livingbywater.ca
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Space Networks’. Island Press. Washington, D.C.
Fifield, Jerald S. 2001. Designing for Effective Sediment and Erosion Control on Construction Sites.
Forester Communications. Santa Barbara, CA.
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Websites
Landscape Conservation Planning
Environmental Law Centre of Alberta
http://www.elc.ab.ca/
UBC - James Taylor Chair in Landscape and Liveable Environments
http://www.sustainable-communities.agsci.ubc.ca/bulletbody.html
The Surrey Project - Sustainable Urban Landscapes
http://www.sustainable-communities.agsci.ubc.ca/projects/Surrey.html
Natural Lands Trust
http://www.natlands.org/index.html
NLT - Growing Greener
http://www.natlands.org/planning/growgreen.html
Growing Greener PDF - **Excellent Reference
http://www.natlands.org/pdffiles/growinggreener.pdf
Growing Smart in Minnesota — St. Croix Valley Development Design Study
http://www.metrocouncil.org/planning/stcroixvalley/stcroixdev.htm
King’s County Washington - Transfer of Development Rights Program
http://www.metrokc.gov/exec/orpp/tdr/
Residential Cluster Development: Fact Sheet Series, University of Minnesota
http://www.extension.umn.edu/distribution/naturalresources/DD7059.html#toc
An Examination of Market Appreciation for Clustered Housing With Permanent Open Space
http://www-unix.oit.umass.edu/~ruralma/LacyMarket.html
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Center for Watershed Protection
http://www.cwp.org/
Model Ordinances, protecting watersheds, publications ie. TDR Sarasota, Florida
http://centerforwatershedprotection.goemerchant7.com/
Ohio State University - Landuse
http://www.ag.ohio-state.edu/~landuse/
Cluster Development
http://ohioline.osu.edu/cd-fact/1270.html
TDR
http://ohioline.osu.edu/cd-fact/1264.html
Sustainable Minnesota’s Sprawl Resources
http://www.me3.org/projects/sprawl/
Smart Growth BC
http://www.smartgrowth.bc.ca/
Smart Growth BC Links
http://www.smartgrowth.bc.ca/links.html
Smart Growth Ontario
http://www.smartgrowth.gov.on.ca/english/home-e.asp
Ontario Heritage Foundation Links
http://www.heritagefdn.on.ca/Eng/Links/links-natural.shtml#Conservation
The Land Centre (Canada)
http://www.landcentre.ca/
Promontory Parks and Trails Strategy (B.C.)
http://www.landcentre.ca/docs/promo1.html
Niagara Escarpment Commission
http://www.escarpment.org/About/about_us.htm
Smart Growth in Maryland
http://www.op.state.md.us/smartgrowth/
National Center for Smart Growth
http://www.smartgrowth.umd.edu/
Planners Web
http://www.plannersweb.com/index.html
Growth Management Toolbox - University of Virginia
http://www.vapreservation.org/growth/home.htm
Wisconsin Environmental Initiative (WEI) Agriculture/Land Use
http://www.wi-ei.org/AgLand/index.htm
Resources
http://www.wi-ei.org/Resources/index.htm
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Michigan Land Use Institute
http://www.mlui.org/index.asp
Rocky Mountain Land Use Institute
http://www.law.du.edu/rmlui/index.htm
Institute of Urban & Regional Development
http://www-iurd.ced.berkeley.edu/
Sustainable Communities Network
http://www.sustainable.org/naturalresources/land.html
Environmental Assessment Office
http://www.eao.gov.bc.ca/publicat/home.htm
Land Use Law Center at Pace University School of Law (NY)
http://www.pace.edu/lawschool/landuse/
West Coast Environmental Law Research Foundation
http://www.wcel.org
Smart Growth - Rural Legacy
http://www.metrokc.gov/smartgrowth/rural.htm
Lincoln Institute of Land Policy
http://www.lincolninst.edu/home.html
Green Communities
http://www.epa.gov/greenkit/index.html
Green Communities - Tools
http://www.epa.gov/greenkit/wher_tol.htm
Green Communities - Sustainable Community Resources
http://www.epa.gov/greenkit/resourc.htm
Center of Excellence for Sustainable Development (US EREN)
http://www.sustainable.doe.gov/

Riparian Areas and Watersheds
Caring For Shoreline Properties, ACA
http://www.ab-conservation.com
Surface Water Quality Guidelines For Use In Alberta (November 1999)
www.gov.ab.ca/env/protenf/publications/SurfWtrQual-Nov99.pdf
Caring for Our Land and Water: Stewardship and Conservation in Canada
http://www.uoguelph.ca/~claws/conference/
Connecticut River Joint Commission, Riparian Buffers Series
http://www.crjc.org/riparianbuffers.htm
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USDAAgro Forestry Notes: Riparian Buffers for Agriculture Land
www.unl.edu/nac/riparian.html
Watershed Protection
http://www.epa.gov/owow/watershed/

Riparian Areas and Watersheds: Best Management Practices
Alberta Environment Stormwater Management Guidelines
www3.gov.ab.ca/env/protenf/publications/StormwaterMGNTGuidelines.pdf
Environment Canada Guidelines for Natural and Constructed Treatment Wetlands
http://www3.gov.ab.ca/env/info/infocentre/publist.cfmprotenf/publications/
GuidelinesforNaturalandConstructedTreatmentWetlandsMar00.pdf
Environment Canada Wetlands Environmental Assessment Guideline
http://www.cws-scf.ec.gc.ca/publications/eval/wetl/index_e.cfm
Cows and Fish, Alberta Riparian Habitat Management Project
http://www.cowsandfish.org
The Stewardship Series: A Guide For Planners and Developers (BC)
http://www.stewardshipcentre.org/code/main/cs_frset.htm
Riparian Management Area Guidebook
http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/riparian/rip-toc.htm
US Federal Interagency Stream Restoration Working Group
http://www.usda.gov/stream_restoration/
Michigan Land Use Institute - Shoreline
Protectionhttp://www.mlui.org/pubs/specialreports/shoreline/shoreline_01.html
Understanding Shoreland BMP’s - University of Minnestoa
http://www.extension.umn.edu/distribution/naturalresources/components/DD6946a.html
UofC Thesis, 2001, UCGE Reports Number 20150, Mark Merner: Evaluating Riparian Strips for
Sustainabilty In BC: Possess these shores with me.
http://www.geomatics.ucalgary.ca/Papers/Thesis/BB/01.20150.MMerner.pdf
Management Measure for Protection of Wetlands and Riparian Areas
http://www.epa.gov/OWOW/NPS/MMGI/Chapter7/ch7-2a.html#Costs
Idaho DEQ - Catalog of Stormwater BMP
http://www2.state.id.us/deq/water/stormwater_catalog/index.asp
The Stormwater Manager’s Resource Center
http://www.stormwatercenter.net/
National Stormwater Best Management Practices (BMP) Database
http://www.bmpdatabase.org/
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International Erosion Control Association
http://www.ieca.org
Lake County Water Resources Division
http://watershed.lake-coe.k12.ca.us/topics/watershed/Bmps/list.htm

Regulatory Agencies
Alberta Environment, Air, Climate Change, Water, Protection, Waste
http://www3.gov.ab.ca/env/
Public Lands
http://www.agric.gov.ab.ca/navigation/sustain/publiclands/about/col_index.html
Alberta Municipal Affairs
http://www3.gov.ab.ca/ma/
MA Safety Services
http://www3.gov.ab.ca/ma/ss
Environment Canada’s Green Lane
http://www.ec.gc.ca/envhome.html
Canadian Wildlife Service
http://www.cws-scf.ec.gc.ca/index_e.cfm
Environment Canada, Species at Risk
http://www.speciesatrisk.gc.ca/sar
Environment Canada, Ecological Gifts
http://www.ec.gc.ca/cws-scf/habitat/index_e.html
Fisheries and Oceans Canada
http://www.dfo-mpo.gc.ca/home-accueil_e.htm
DFO, Pacific Region, publications
http://www-heb.pac.dfo-mpo.gc.ca/english/publications.htm
BC Ministry of Water, Land and Air Protection
http://www.gov.bc.ca/wlap/

Wastewater System Examples
Ecofluid
http://www.ecofluid.com/
Orenco Systems, Inc.
http://www.biotube.com/main_index.asp
Tanks-a-lot Ltd. Singulair Wastewater Treatment Plant
http://www.tanks-a-lot.com/singulair.htm
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