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~ INTRODUCTION

Canada Mortgage and Housing Corporation is publish-
ing a series of advisory documents to help improve the
quality of the Canadian housing environment by making
it more cost effective. Landscape Architectural Design
and Maintenance is part of this advisory document
series. It was written after a study of the relevant
literature, field investigations of projects throughout
Canada and interviews with those who work in housing
design and operation.

It is hoped that this book will prove helpful to
developers and builders, as well as designers and
consumers. This would include owners of detached
dwellings, managers of rental properties and con-
dominium associations. The publication combines in
one volume new and previously published information
on landscape architecture in Canada. Particular em-
phasis is given to multiple-family housing, but the
illustrated design solutions and technical details are
adaptable to all densilies of site development, from
single-family detached dwellings to high-density com-
plexes.

This advisory document deals with the related
physical and financial aspects of landscape architectural
design, construction and maintenance. The introductory
chapter on the landscape design process presenis a
number of development process and cost-effective
factors that are often overlooked. The next four chapters
explore the major landscape architectural components
of site layout, grading, hard materials and plant
materials. Then the important topics of construction and
maintenance are discussed. Each chapter generally
consists of typical solutions for certain identifiable
design and maintenance situations, and ends with a
summarized checklist, For simplicity, the term “land-
scape architectural design” is abbreviated throughout
the book to “landscape design”.

The publishers welcome comments and suggestions,
which should be addressed to:

Director, Development Evaluation and Advisory Ser-
vices Division

Canada Mortgage and Housing Corporation
Montreal Road

Ottawa, Ontario

K1A OP7



CHAPTER 1 — LANDSCAPE DESIGN PROCESS

Before embarking on a detailed landscape design or
creating a maintenance program for a housing project,
the owner and designer musl consider a number of
factors to do with the overall development of the site.
The purpose of this chapler is lo explain briefly the
housing project development process, including major
building and site influences, the site program and
landscape design components. Design process and sile
analysis are discussed al the end of the chapter.






1.1 HOUSING PROJECT DEVELOPMENT

Landscape design is jus! one part of the development of
a housing project. It has been lound that a multi-
disciplinary approach to medium- and high-density
projects produces the best results. Such an approach
requires the project’s architecls, landscape architects
and engineers to coordinate all aspects of design and
construction, In the preliminary discussions, property
managemsant and maintenance needs should also be
borme in mind, especially for rental and condominium
housing projects.

Landscape design should be an integral part of the
total design, whatever the site density. For example, if
maijor decisions on site layout and grading are nol
resolved early in the design process, they will create
problems which can be corrected only at great cost. The
practice of "landscaping” a project after the major
design elements have been arbitrarily decided upon
achieves nothing more than a “cosmetic” decoration of
the site because specific problems are nol addressed.
This book shows how such problems can be resolved
through landscape design. Generally, the quality of
housing is improved by sile development thal is
functional, aesthetically pleasing and cost elfective,
which means that the costs of site construction are less
than the costs of problems which have been avoided or
the increased value of the property.

Housing Project Development

Major In‘l‘:lln:u

Legal resinctions

Market analysis

Project budgo

Community infrastructura

Chmato

Social and economic

e
| A
Architectural Program Site Program
(Note: Mo lurther delails are Functional noeds
given bacause the prasent Design goals
book does not deal with this '
Landscape Design

subject )
Site layout
Grading
Hard matenals
Plant materials

cnn:‘lrut.!.lilun and Mainte-
nance

Fig. 1 Thea relationship of landscape design, construction and
maintenance to the overall housing project develop-
meanl process.
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Fig. 2 This landscape design illustrales the integration of site
layout and grading, as well as hard and plant materials
(sometimes called “hard” and “soft” landscape mate-
rials),

If the following list of five typical influences on the
design and development of a housing project is studied
early in the planning process, problems will be avoided.

LEGAL RESTRICTIONS. The zoning classification of
a proposed housing site will indicate permissible
densities, housing types, site coverage and other legal
requirements. The bylaws within a given community will
deline the zoning categories and will specify require-
ments such as building set-backs, maximum heights,
parking ratios, fire access and some aspecls ol
landscape development. Often, 1o achieve a degree of
uniformity, land developers will impose additional
development control guidelines on building materials,
tencing and building groupings. Mational, provincial and
local building codes should be consulted lo ensure thal
the project complies with public health and safety
requirements.

MARKET ANALYSIS. This is simply the gathering of
information on the potential housing market within a
particular area, Irequently, for larger housing projects, it
is carried oul to determine the desired number or
percentage of particular housing lypes to include. The
specific requirements or amenities that the targel market
group will probably want are also determined. For
example, a multi-tamily development would normally
include children's play facilities, while a condominium
project designed for single people and childless couples
may provide only tennis and other adult recreational
facilities.
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BUDGETS. The cost limitations for both housing unit
construction and site development are usually estab-
lished after investigating the competition from other
housing projects, project financing, and the need to
achieve a profitable return on investment. Unfortunately,
the budgets lor both landscape construction and
maintenance are often so inadequate that they become
a barrier to accomplishing an oplimum plan. If com-
promises have lo be made for various building and site
features, they should be decided upon only after
ensuring that the target audience from the market
analysis would approve. Budgets and olher decisions of
similar importance should be made as early as possible
in the development process.

COMMUNITY INFRASTRUCTURE. This consists of
ulilities, services and the location of such community
facilities as parks, schools, roads and walkways. Such
facilities obviously influence the site planning of the
housing project.

CLIMATE. Climatic variations have a tremendous
influence on landscape design and maintenance re-
quirements in Canada. The climate of a region is
determined by lemperature ranges, humidity, precipita-
tion, wind and hours of sunshine. As Figure 3 illustrates,
the Atmospheric Environment Service of Environment
Canada has determined the six general climatic regions
ol the country. Because of the demography and physical
diversily of the Southeastern Region, it is sub-divided:

Arctic
MNoriham
Pacific
Cordiflgrn

Prairia

Southeasiermn - Greatl
Lokas/St. Lawrence
68 Southeasiermn - Atlantic

gmhum-

Fig. 3 Each climatic region of Canada contains distinctive
characleristics that affect landscape design and
maintenance. Source: Environment Canada, Atmos-
phenc Environment Service.

Average Temperature 'C
o

The mean daily temperatures of representative cities
within each region are shown in Figure 4. Itis important
to note the extremes and the relative number of months
when mean temperatures exceed 0°C. For example, the
mean annual variation in Resolute, Fort Smith and
Regina is more than 35°C, compared to 16°C in coastal
Vancouver and 19°C in Halilax. The Pacific region has a
full twelve months with mean temperatures above 0°C;
Atlantic, nine months; Great Lakes/St. Lawrence, eight;
Cordillera, seven: Prairie, six; Northern, five; and Arctic,
two.

Fig. 4 Mean daily temperatures lor representative Canadian
cities. See Appendix B for numerical details of this
char. Source: Environmant Canada, Atmospheric
Environment Service, Canadian Normals, Volume 1-5l,
1941-1970.

8

o
10
20
30
40 —TT1 - :
4 F M A M J J A S O N o
Morths 1941-1670
1. Arctic

Resolute, NW.T,

2. Northern (Sub-Arctic) Reglon ————————
Fort Smith, N.W.T,

2.  Northern (Sub-Arctic) Region ——
Kapuskasing, Ontario

3. Pacific Region — ———
Vancouver, B.C.

.........



LANDSCAPE DESIGN PROCESS

Precipitation rates for each region are compared in
Figure 5. The seasonal distribution of precipitation
varies considerably throughout Canada. For example,
annual precipitation rates are relatively low in Arctic and
Northern locations, but the snow tends o accumulate
because ol the consistenlly low temperatures. In
contrast, Pacific Region annual rates are high, with the
greatest accumulations occurring as rain in the winter;
summers in this region are dry. The Allantic areas have
similar high annual rates but are more uniform
throughout the year; snowfall is high in winter. The Great
Lakes/St. Lawrence Region experiences the most
uniform rates from month to month. The Prairie and
Cordillera Regions have lower annual amounts of
precipitation, with maximum rainfall in early and late
summer respectively. Winter precipitation is higher in
the B.C. interior than on the Prairies. It is inleresting 1o
note that the annual variations of precipitation by region
are considerably greater than those of temperature and
daily bright sunshine.

Fig. 5 Mean total precipitation. See Appendix B lor numerical
delails of this chart. Source: Environment Canada,
Atmospheric Environment Service, Canadian Normals,
Volume 2-51, 1941-1970,
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Figure 6 shows that the hours of bright sunshine
within a given region influence both the design and the
polential seasonal use of outdoor areas in housing
projects. In the summer months, for example, the Prairie
and far northern areas experience the most sunshine
and the Atlantic Region the least. In winter, the Atlantic,
the Prairie and the Great Lakes/Sl. Lawrence Regions
have more hours of bright sunshine than the Arctic
Region.

Fig.6 Daily bright sunshine. See Appendix B for numerical
details ol this chart. Source: Environment Canada,
Atmospheric Environment Services, Daily Bright Sun-
shine, 1941-1970, B.J. York and G.R, Kendall,
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Seasonal prevailing winds are another important
climatic factor that influences site design. Wind data
may be oblained from local weather offices. An
understanding of wind and other climaltic conditions will
help to improve site design. Such malters as snow
remaoval, irrigation, weather protection and wind breaks,
as well as the extent and type of outdoor amenity areas,
can be resolved more quickly if information on seasonal
prevailing winds is readily available.

Social and economic factors are also important
influences on the design and development of a housing
project. Canada's various regions are remarkably
diverse socially, economically and culturally. The land-
scape designer must be sensitive lo the way these
differences will need to be expressed in the develop-
ment of the site's landscape design. The principal
factors include:

- the ethnic composition of the community and the
traditional use of landscape related to dwellings
(decoration, agricultural production, recreation, func-
tion)

- regional lamily-income levels

- family sizes and dominant household types; (tradi-
tional, single parent, singles, seniors)

- particular lifestyle considerations; for example, a
parson’s interest in the use and maintenance of
outdoor space

+ project density (regionally acceptable levels)

+ proposed project tenure (rental or homeownership).

(R RRRA RN

CR R EAR T ha NN

Fig 7. The limited amount of front yard space, created by

situaling the building close to the sireel, is characleristic

of cartain city neighbourhoods.

Fig 8. Regional lifestyles and individual ownership dictate the
acceplable levels of site maintenance

A designer must take the time lo identity and
understand particular regional influences. For example,
designers sometimes make the mistake of repeating
similar architectural or site design solutions in all parts of
Canada, with no regard for regional, social, economic
and chimatic variations. Another lactor which influences
sile development is the local availability of landscape
materials and experienced landscape contractors.

People who cannot afford, or who do not wish to own
their residence, often choose to live in higher-density
housing developments. These housing projects fre-
quently provide a communal outdoor space but minimal
individual private spaces, and this could lead to a site
design that is economically satislactory but one thal
doas not meel general social needs.

iy,
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Fig 9. One lifestyle option, reflecting cullural preferences and
economic considerations, is this apariment building.
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1.2 SITE PROGRAM AND DESIGN GOALS

The site development program eslablishes the site uses
and functional considerations that are 1o be incorporated
into the design. It could be considered a preliminary
master plan for guiding the project’s development
because it is a written list of objectives and priorities to
be evolved into the final detailed design plans. The
program should reflect the influence of such faclors as
legal restrictions and market analysis. Ideally, decisions
to do with the architectural and site program will be
made by the owner and a multi-disciplinary design team.
The following are examples of a site’s functional needs:

+ vehicular access (tenant/owner, fire, garbage, ser-
vice)

. parking for tenants and visitors (number and location
in relation to dwellings)

- slorage areas (communal and individual)

- pedestrian access and circulation (including require-
ments lor disabled persons)

- utility corridors (sanitary sewer, storm sewer, waler,
gas, electrical, lelephone, cable television)

- site utility and service requirements (waler and
irrigation, electrical outlets, automobile plug-ins, light-
ing, gas)

. drainage systems (parking lots, roadways, roofs,
paved areas, lawns, planted areas)

. garbage storage systems and where they should be
placed

- outdoor activities and spaces (communal and indi-
vidual, active and passive)

. recreational areas (adult, preschooler play space, and
school-aged children play space)

- site furniture (lighting, seating, waste containers)
snow (storage areas and removal procedure)

. maintenance (private and communal areas).

Cenain design goals are important to owners,
developers and residents and will influence the site
development program and subsequent design details.
The following design goals are particularly important in
relation to costs, both initial and long-term.

CAPITAL VERSUS LONG-TERM MAINTENANCE
COSTS. The developer must balance the quality of the
initial construction with the long-term maintenance
costs. A lower capital cost for construction can be
achieved by using less durable materials and site
details, but usually this leads to greater upkeep and
replacement costs. Capital costs are a one-time
expense, whereas maintenance costs are long-term and
increase with inflation.

Fig 10. A higher capital cost was required for this method of
slope stabilization, but annual and long-term mainte-
nance costs will be reduced. Also, additional privacy
and usable space has been provided behind the
fence,

LOW MAINTENANCE SITE DESIGN. If there is
adequate budgeting for site development, projects will
normally be built which require little maintenance. In
addition, designing specifically for low maintenance can
provide the desired result and need not necessarily
increase costs. Examples of low maintenance site
design include: locating lawn and shrub areas to allow
easy movement of mechanized equipment; adding an
automatic irrigation system; using paved maintenance
strips at the edge of lawns or planting beds to eliminate
hand-trimming; increasing the percentage of hard-
surfaced areas over lawns or planting beds; and using
hard or plant materials that need less individual care.
Later chapters will deal with low maintenance design in
site layout, grading, the selection of materials, and
construction,
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SITE PLANNING FOR ENERGY CONSERVA-
TION. The higher costs of il have prompted designers
1o pay more and more attention to energy conservation
in building design and site planning. For example,
regional and climatic conditions will dictate the optimum
building orientation for solar access and the location of
landscape materials to modify seasonal wind extremes
and snow deposits. For further information on energy
conservation, refer to The Conservation of Energy in
Housing, (Ottawa: Canada Mortgage and Housing
Corporation, 1981, NHA 5149),

Add 300 mm paved mairite-
nance strip; may wish lo con-
threwser this next 1o building

Al Combination of land-
it forms, planting and
building shape helps
dallact wintar winds

Fig 11. Ways in which this planter and bench combination can
be made lo look betler and be maintained more easily.

“FIT" BUILDING TO SITE. Unique or difficult site
conditions should have a strong bearing on building
design. Sites with considerable topographic variation
may best be developed by using buildings such as split
levels that can "lit” into the existing site. Building and
site layouts should both respect and take advantage of

Balconios and win-

tree stands or significant rock outcrops. This will make

the project more attractive and, usually, less expensive, mi',?:;’:‘:;’"
For more delails on grading and matching the housing walls, although the
unit to the site, reler 1o Site Landscape for New Prairie Rogion
Housing , (Ottawa: Canada Morigage and Housing needs sun glare pro-

Corporation, 1980, NHA 5176-1). NISHGR from e el

Split-level building ; (_:j v ’Q
form maximizes us- ,._:-"-- / /

E‘:.. SRR | r AL R SHH T
i Deciduous trees Deciduous trees
ms allow sun 1o warm provide shade in the
Building in winter SUMImaeT
Fig 12. Anexample ol how building location and form can be Fig 13. Examples of site landscape fealures thal help to
designed to complemeant the site’s topography. CONSEeve anergy.
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SITE PLANNING FOR. BARRIER FREE MOVE-
MENT. More and more Canadian designers are
ensuring that sites are readily accessible 1o disabled
persons. If the necessary site elements are included in
the initial construction, bamer-free movement will be
provided al little or no extra capital cost; this matter will
be discussed in more detail in Seclions 2.3 and 2.4,

Sufficiant haadroom
i5 provided when
lowes! branch doas
not interfera with
pedestrians

=y | -
MNon-slip surlacg  ———

N
Cn e
IR T Y
Curb-cut for whnal- /
chairs -

Fig 14. Anexample of barrier-free site developmenl. Source:

Guidelines for the Design of Outdoor Spaces for the
Physically Handicapped, City ol Toronto Planning
Board.

INTEGRATION OF MAJOR DESIGN COMPO-
MNENTS. A housing project site development evolves
after a number of overlapping design considerations
have been looked at; the placement of one site feature
should nol cause unnecessary problems for the
remainder of the site. For example, utilities, whether
above or below ground, should be carefully integrated
with the site plan to minimize maintenance problems
during construction and in the long term. Other examples
of site design problems to be avoided include awkward
building and site relationships, overuse of retaining walls
and sleps, and restriction of planting or other landscape
development because of underground ulilities.

I E=

Fig. 15 A successiul coordination ol sile development
components, including grading, site layout, hard and
plant materials.
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INCOMPLETE SITEDEVELOPMENT VERSUS INTRINSIC VALUE OF COMPETENT SITE
“SHELL LANDSCAPE". When site development DEVELOPMENT INVESTMENT. This is perhaps the
costs must be kept low to meet market requirements, a most obvious, yet the least understood, of the design
“shell landscape” should be considered. This provides principles of site development. The value of well-

for all layout and grading needs and includes the designed housing projects increases with time and pays
functional hard and plant materials needed to stabilize dividends in lower maintenance costs and eventual

site areas and provide some aesthetic appeal. This rmarketability. When comparing similar projects, those
should be considered a minimum level of site construc- with superior landscape development appreciate in

tion for any development. A plan should be given to value and rapidly recover their higher initial capital costs,
future owners and residents so that they can complete if any.

their “shell landscape” by adding the missing hard and
plant materials in the designated locations. Incomplete
site development occurs when a major feature, such as g
a drainage swale or a required walkway, is left out to
save funds. This usually displeases residents and brings
down the property’s potential market value.

- - s OR s AR o

Fig. 17 This example of good site development includes
functional site layout, planling lor pedestrian control,
Fig. 16 Anexample of “shell landscape” that meets the visual screening and a suilable level of maintenance.
functional needs of the site development. Maore trees
and shrubs are to be planted later.

10
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1.3 LANDSCAPE DESIGN COMPONENTS

Landscape design comprises site layout, grading, hard
materials and plant materials; these will be dealt with in
delail in Chaplers 2, 3, 4 and 5 respectively. Construc-
tion and maintenance are covered in Chapter 6.

The four major components of landscape design can be
briefly defined:

- site layout deals with the basic organization of sile
facilities and uses, as well as their relationship lo each
other and the housing unils

- grading provides surface drainage, established eleva-
tions for facilities and site landforms

- hard materials involves the selection of materials for
paved surfaces, walls, fences, fumiture, lighting and
similar “hard” site features

+ plant materials concemns the selection and location of
trees, shrubs, lawns and groundcovers to meel
certain functional, aesthetic and maintenance objec-
lives of the “soft” landscape.

Fig. 18 Examples of site layout and grading.

Wood bollards 3
Existing concrete sidewalk ~ Hf‘:“""ﬂ':fﬂﬂﬁ pavers
. : - " Conerete driveway |

Hard Malerials

- 1
Coniferous sirubs
Deciduous trées|

'
i
S

Plant Materials

Fig. 19 Examples ol hard matenials and plant materials.
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LADESIGN PROCESS AND SITE
ANALYSIS

The purpose of the design process is to find the optimum
solution to each site development problem. First the
problem must be defined; then it should be
supplemented by further research related to peculiar
regional, community and site conditions. This data is
then analyzed for the major physical, social, cultural and
environmental factors that will influence the site de-
velopment plan. Alternative solutions may be prepared
in schemalic form and evaluated according lo their
relative success in meeting the site development goals.
The preferred conceptual solution is then used for
production of the detailed design.

Research

+ climatic data

+ site analysis

« spcial and economic

=

C——

Analysis

- identification of major
site development fac-
lors

Synthesis
- grouping the lactors
for conceptual prob-

lem solving

- rating of altlemative
solutions

L

Solution

Fig. 20 The design process as relaled lo landscape design.

Of the steps mentioned above, the analysis of site
data is often the most critical and complex. Site analysis
is the process of determining development potential
through the collection, analysis and interpretation of site
data. Generally, the site's amenities and a detailed site
analysis is commonly used lo determine the most
cost-effective way to exploit a site's amenities and
potential within its regional, social and ecological
context. Both on-site and off-site factors must be
considered when gathering data for the preparation of a
site analysis (see Figure 21 lor details). When a builder
is considering several parcels of land for a housing
project, it is common praclice to conduct a site analysis
of each one before selecting the mosl suitable site.

Fig. 21 Typical site analysis information,

On-Site Factors

1. Topography
+ high and low points on s
- parcentage of slope (particularly slopes in excess of 10 par cent)
+ major landiorms and special topographic features.

2. Hydrology

natural drasnage features (stroams, ponds, wellands, fliood
plains)
drainage swales and direchon of surface run-of

« ground water (depth, seasonal vanation),

3, Soils

lopsoil quality (fertility, toxiurs)
- foundation-related charactenstics (subsoil type, bearing capac-
ity stability)
- drainage and erosion charactanstics
+ sub-surface geology (depth lo bedrock, type)
+ spocial features (rock oulcrops).
4. Vegeiabion
location, size and species ol major trees and shrubs (including
trunk diameter, haight and spread of rees)
unigue plant specimens of habital groupings.
5. Legal and administralive restriclions
+ regional and local plans
+ poning, bylaws and codes
approval process and special requirements thal might apply 1o
the site (density, fencing. lacade materials),
6. Microckmate
onentation of slopes 1o sun and wind
projecting or exposed sile areas.
7. Existing man-made site features
+ struclures
+ roads, uliliies, nghis-ol-way and easements.

8. Special features

+ visual qualities (good or poor views rom site)
+ historic buildings or sites
« anviranmentally sensitive arsas,

OH-Site Factors
1. Adjacent land use (lype and impact),
2. Eyesores, noise hazards
3. Community faciities (dstances 1o schools, shoppng, parks).
4. Road syslems and utilities
5. Regional lactors.
- social and economic.

6. Climate
+ seasonal lemperalures
+ Ipcal prevailing winds
« snow and drifting pattems
« raintall and maximum storm levels
+ hours of sunshine.
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Site analysis data normally can be collected from
municipal and other administrative offices, site surveys,
existing plans and aerial photographs. Itis recom-
mended that all existing plans be verified by a site
inspection due to the possibilities of misinformation and
recent changes to the site. The relevant information
should then be recorded on a map of appropriate scale.
Special expertise on soil engineering, hydrology, vege-
tation and the environment may be required to complete
the site analysis for larger and more complex sites.

Site information is extremely useful in guiding the
design and development of a project, but it must be
interpreted and understood to be useful. One map is
usually enough to illustrate and summarize the impor-
tant on-site and off-site factors for a typical housing
project. However, with complex sites it may be
necessary to use separate plans to analyse such special
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Fig. 22 Anexample of a site analysis map.
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aspecis as soils or vegetation, before a “site analysis
summary" is carried out. This summary plan would
simply condense all relevant information inlo categories
like buildable and non-buildable zones; examples of
detailed information to be included are:

- s0il conditions

- site access and present location of utilities

- recreation and amenity potential (existing trees,
special features)

- visual qualities and views to be preserved

- easements and other legal restrictions

- visual or noise pollution {origin and levels)

- ¢limate control considerations (solar, wind, snow,
rain)

- site features to be retained or removed (trees,
buildings, land forms).

v e————"Pakiandroad (heavyirallic) —

e —_— ———

Pravailing noriheast
e '/ winds

Prairie grasses Y !

Existing rasidential

Existing park
Mot 1o scale
Site area is 2.15 heclares
Contour interval of 0.5m
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LANDSCAPE DESIGN PROCESS

1.3 SUMMARY CHECKLIST

Are influences on the project, such as legal restric-
tions, market analysis, budgels and community infras-
tructure, understood? Has the appropriale information
been collected? (Refer to Section 1.1)

Have regional factors, such as the climate, peculiar
sccial and economic conditions, and the availability of
maltenals and contractors, been considered in relation to
site development? (Refer to Section 1.1)

Have the following functional requirements been
incorporated in the site program: access, circulation,
parking, storage, utilities, services, drainage, garbage
and communal recreational areas? (Reler to Section
1.2)
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Does the site program include design goals like low
maintenance design and “shell landscape”? (Refer to
Section 1.2)

Is the inter-relationship between the landscape design
components of site layout, grading, hard materials and
plant materials fully understood? (Reler lo Section 1.3)

Has a thorough site analysis been conducted, which
gathers all relevant on-site information, such as lopog-
raphy, hydrology. soils, microclimate, legal restrictions,
existing features and vegetation? (Refer to Section 1.4)

Does the site analysis include the important off-site
factors of adjacent land use, climate, regional concerns,
road systems and community facilities? (Refer to
Section 1.4)

Have the site analysis factors been interpreted and
summarized on a plan? (Refer to Section 1.4)



CHAPTER 2—SITE LAYOUT

A site layout is normally done at the same time as
decisions are made about the other landscape design
components of grading, hard materials and plant
materials. However, lor simplicity, this chapter will
concentrale on the various aspects of site layoul design,
Site layoul is essentially concerned with obtaining the
best two-dimensional relationships between private,
communal and public spaces, as well as with the
organization of site features and circulation. As the
previous chapter lllustrated, site design should respond
to housing project influences, such as legal restrictions,
community infrastructure, functional site needs and
design goals. Conceplual solutions to a site's layout
design may (hen be produced, so that optimum sile
relationships can be oblained by determining the
location of specific activity areas, circulation roules, site
features and all other elements necessary for the
landscape design lo funclion properly and be visually
pleasing.
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SITE LAYOUT

2.1CONCEPTUAL SITE LAYOUT

To clarify the following explanation of layout design, il is
necessary lo first provide brief definitions of private,
communal and public space. “Private space” refers lo
the exterior space of a housing development, to which
only the individual resident has access; whenitis
located immediately adjacent to the dwelling unit, it is
often referred to as an “outdoor living area”. "Communal
space’ denctes project site areas that are accessible
and available to all residents and visitors. This space
may be used in a variety of ways, vehicular parking, for
instance, or pedestrian circulation, or for recreation.
“Public space” refers to municipal or other public
property, usually a street right-of-way, that can be used
by residents, visilors and the general public. Landscape
design within this public space must be carelully
coordinated with local bylaws and should complement
neighbouring areas.

The purpose of the conceptual site layoul is 1o
produce alternative preliminary design solutions from
which the optimum relationship between differant site
uses will evolve. A common method of beginning to
resolve the best relationship between major sile areas
and uses is by using “bubble diagrams”, such as the
one illustrated in Figure 23.

Fig. 23 This diagram illustrates the relationships between sile
uses within a typical multi-lamily housing develop-
ment. This type of preliminary conceptual study is
ohien referred to as a “bubble diagram™.
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The next step in the conceplual site layout is to
delermine the overall arrangement of buildings and site
uses, by reviewing what the needs of the eventual
residents might be, budget limitations, existing site
characteristics and the proposed architectural develop-
ment. Usually several alternative solutions are investi-
gated before one is selected which offers the greatest
number of cost benefits. A conceptual site layout should
illustrate the general locations of and relationships
between the following:

« vehicular access, circulalion and parking

- pedestrian circulation and entrances lo buildings

- existing and proposed buildings and major site
features

- private, communal and public spaces

- recreational areas and access lo them

- visual control (screening)

- possible major grading leatures (berms, swales,
retaining walls, sleep slopes)

- adjacenl land uses.



SITE LAYOUT
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Fig. 24 Par of a typical conceplual layoul plan.

All underground utilities, such as sewer, water,
telephone and electricity, require special consideration
during both the conceptual and the detailed site layouts.
The eventual detailed design of the sewer and water
systems are normally the responsibility of an engineer,
although linal grading around exposed valves, man-
holes and calch basins is frequently coordinated by the
landscape architect. The relationship between site
activities, buildings and utilities should be resolved at the
conceptual stage so that incompatibilities are minimized.
At this stage, too, it is important to foresee what repair
and mainlenance costs might have to be carried out
after the project has been completed; for example,
utilities should not be placed beneath site features which
are difficult or expensive to replace.

Sewar and water
sarvices to follow
roadway system
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Fig. 25 This manhole was not successhully integrated into the
layoul and grading design; it s unsightly, a hazard to
pedesirians, and causes additional mainlenance.



SITE LAYOUT

2.2DETAILED SITE LAYOUT

The detailed site layout refines the selected conceptual
layout into a finished design, drawn to a convenient
scale. The delailed design is influenced by the special
design requirements of private, communal and public
space, each of which will be discussed lurther after the
typical site layout plan illustrated by Figure 26.

7 m wide entrance
Existing sidewnlk o Blue Sma.ml - | driva
oo, s L
e —
New 1.5 m walloway

3 « 4 m preschool-
ars’ play space

3 = 6m play sirue-
ture

—— W
o
= siisizacdiil
- et
e e B
= ---1-'5
—
e

Fig. 26 A typical site layout plan, which has more detail than a conceptual layoul plan would include, does not
become a completed “working drawing” until the dimensions and locations ol both hard and plant

malerials are added.
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SITE LAYOUT

The design of private spaces is very important to most
residents since they will spend a great deal of time in
these outdoor areas. Depending on regional factors,
private spaces can typically take the form of;

- backyards adjacent to a large communal space
+ balconies

+ lerraces

+ courlyards

- rool decks.

The following are suggested design crileria for private
spaces as outdoor living areas within a multiple-family
housing project (Outdoor Living Areas: Advisory Docu-
ment, (Ottawa: Canada Mortgage and Housing Corpora-
tion, 1980, NHA 5329)):

+ direct access from the dwelling unit

+ aminimum dimension of five metres and an area
aqual to one hall the dwelling flloor area, or 45m?,
whichaver is smaller

+ an area al grade or closely related to grade

« includes screening and climate control

- accessibility to disabled persons

- provision for easy maintenance.

The layoul and design of a private space al grade
musl rellect realistically the type and amount of
maintenance required. A commaon problem is that small
backyards or courtyards are designed with lawn areas of
less than 10 m?, the resident then has to rent or buy a
lawnmower to maintain this small patch of grass.
Alternative solutions would be lo replace the lawn area
wilh a combination of paving and larger plants, or to
designale one person lo maintain both the communal
and private areas.

Fig. 27 These individual outdoor living areas are closaly
integrated with the communal space while still
providing a certain amount ol privacy for each dwelling
unil.

Communal space generally makes up the largest
portion of a multiple-dwelling project site and may
include:

- access roads and parking

- pedestrian walkways

+ garbage collection areas

+ glorage areas

- buffer zones between areas used for different
activities

- amenity areas (active recreation areas like a play
space for preschool children, and passive recreation
like sealing areas).



 SITE LAYOUT

Fig. 28 This communal open space has been designed 1o
serve as a noise bufter belween tha rows ol housing
and their individual outdoor living areas behind the
fencing. Since this area is sean from an access road, i
lends an atiractive visual character lo the housing

project.

Communal space must be carefully planned so that it
is well integrated with both private space and public
space; it should be developed with the needs of the
eventual occupants in mind. Existing amenities may be
incorporated into the site layout for practical and
aesthelic reasons. Creating new site amenities, such as
a combination planting and sealing area, will give
pleasure to residents while improving the project's
attracliveness and saleabilily. People naturally prefer a
diverse and interesting landscape over a monotonous
one, and the layoul of communal space should take this
into account, Communal space should be easy and
inexpensive to maintain, but should not restrict residenls
from using it.

Fig. 28 An example ol communal space thal provides an
easy-lo-maintain, hard-sufaced area lor recreational
activity, Cenlralized sealing has been provided lor
residenis, and the planis creale more privacy and
shade. The lighting makes the area saler al night,

Since public space is often the first thing a visitor sees
on a site, special consideration should be given loils
layout and maintenance. Ideally, public space should
become a visual extension of communal space, where
property lines, such as a street right-ol-way, are nol
readily recognized. The development of the public space
on a project site is often influenced or conltrolled by
municipal or other regulations, although maintaining a
street right-of-way is undertaken as an extension of the
communal space.

Fig. 30 Anexample ol a public space which includes both a
street right-ol-way and a municipal public sidewalk,
Placing trees on the street would help to alleviate the
barren appearance.
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2I3VEHICULAR ACCESS AND PARKING

A special consideration when planning for access roads
and parking areas is their possible use by firetrucks,
ambulances and other emergency vehicles. Appropriate
turning radii and width of access roads, as well as easy
access to all units, must be provided. Sometimes fire
lanes are designed lo limit access to emergency
vehicles; therefore, removable bollards or other barriers
are placed at the fire lane entry to prevent other traffic
from coming in. Generally, municipal bylaws and other
planning regulations indicate the dimensions, siting and
delailed design of fire lanes and other requirements
regarding emergency vehicle access. Snow-removal
equipment and garbage collection vehicles may also
require minimum space for access and turning.

Since parking areas are an essential part of all
housing developments, it is important that their layout be
functional, simple, safe and attractive. A parking area
can create a bad impression if itis not properly
designed.

There are several ways of providing parking and no
single best solution; some possibilities are:

- inthe front of a unit; in an individual laneway or a
communal parking bay

+ in a garage or carport, sometimes in the rear yard, as
is often found on the Prairies

- in a parking structure above or below ground

+ in a parking area at the end of a row of attached units,
or separated from the units in small scatterad lots.

Fig. 31 Alached garages and carporis are convenient; in this
case the garages are on a lower level because of Ihe
site's topography.

Fig. 32 A good example of a conveniently placed carport, It is
both near to and at the same level as the enfrance to
the dwelling.

Topography and the building form have a strong
bearing on where parking areas are placed. If the
purpose of the parking is to help visitors, the lot should
be located close to the bullding's entrance. Topography
is important because, for safety's sake, parking areas
should be relatively level, and yet be sloped enough for
proper drainage. Building form and the population
density also affect where parking is located. Placing
individual parking next to detached dwellings and
condominiums at grade is often done if there is space
available; it is a good marketing feature. Rental
accommodation, such as high-rise apariments, often
has parking further from the units because of higher
densities and a general shortage of space; marketability
is not as greal a concern for rental projects.

Front entrances are
aasily accessible
from front driveways

Fig. 33 Parking may be provided on a front driveway next to
the unil if bylaws and other regulations permit. This is
a common solution for rental lownhouses and
condominiums at grade,
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Fig. 34 Detached individual garages for sach dwalling unit are
one way ol providing covered parking; another
allernalive, when the site area is mora reslricted, is o
use wider garages in which four to ten vehicles can be
parked,
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Fig. 35 This trellised structure is a variation of the communal
garage or carport; it enhances the project’s visual
character bul does not provide as much prolection as
a carpor.

SITE LAYOUT

One solution for sites without pleasant views or open
space is 1o onentale the unils inwards, towards the
cenire of the site. This layout creates the effect of an
interior court, with parking on the sile’s perimeter.

Emargancy access
Communal area with lane
recreational facitios Parking at mpe-s of

Existing fence

Parking ot adges of
slle

Berming and plant-
ing 1o sereen park-
ing from streal

Fig. 36 Anexample of an “inward onentaled” housing project,
in which parking is placed on the edges of the site to

allow the dwelling units 1o lace towards a cenlral
communal areda.



SITE LAYOUT

In general, parking areas should be screened from
driveways and private spaces, this can be accomplished
by making use ol earth berms, vegetation, changes in
grade, walls and lences.

i -
- -

TR

Fig. 37 An example of an effective visual screen, achieved by
barming and planting between a road and parking lol,
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Another way of achieving a harmonious site is the
"pulward orientaled” arrangement of parking in the
centre of the site while the dwellings look out. To ensure
pedestrian safety, short walking distances and a more
pleasant environment, it is better lo use several smaller
parking lots than one large one.

Emsﬂng_vagalahm_ ¢ *

Fed

Existing

l.rﬂgulatlnl
|
|

Fig. 38 An example of an “oulward orientated” housing
project. Centrally located parking allows convenient
access o each unit, while units face outwards to
uninterrupted views ol nearby amenities.

Fig. 39 This centrally located parking area allows the units to
face outwards; however, the large expanse of asphalt
and the lack of landscape lealures drastically reduce
its visual attractiveneass.

Garbage collection and snow removal, other impor-
tant factors for the layoul of a parking lol, are discussed
in Sections 2.6 and 2.7. For additional information about
parking, refer to Parking Areas: Advisory Document,
{Ottawa: Canada Mortgage and Housing Corporation,
1980, NHA 5239).
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24PEDESTRIAN CIRCULATION

A special consideration for both vehicular and pedest-
rian traffic is barrier- free access for disabled people.
Some parking stalls, solely for the disabled, should be
located as close to the building's entrance as possible,
preferably within 30 metres. There should be direct and
barrier-free access from the parking stalls to the
building, with curb cuts and ramps wherever necessary.
The parking spaces should be hard-surfaced, with a
minimum width of 3.1 metres and a maximum cross
slope of 1:100. They should be identified by appropriale
signs and pavement markings, and the building's
management should ensure thal they are reserved for
disabled persons. If the parking space is used by
someone who is not disabled, the local police should be
called to issue a parking ticket. For additional design
details, refer to Building Standards for the Handicap-
ped 1980, (Ottawa: National Research Council of
Canada, 1980, NRCC 17669).

Fig. 40 Reserved parking stalls for disabled persans should
be close o the building's entrance and have easy
access toil.
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The area beneath
vehicle overhang
may be difficult 1o
maintain; use stone
or another hard
miaterial

prevent cars parking
onil

Fig. 41 Ramps and curb culs should be buill from parking

areas 1o sidewalks. (Source: Barrier Free Site Design,
Washington, D.C.: U.5. Depariment of Housing and
Urban Developmenl, 1875).

Pedestrian circulation is of fundamental importance
on a site. Its design must take accoun! of the ease of
vehicular access, parking, buildings and recreational
tacilities. Residential Site Development, Advisory
Document, (Ottawa: Canada Morigage and Housing
Corporation, 1981, NHA 5364) recommends that
pedestrian routes should:

- be connected to existing sidewalks, walkways or open
pathways

- provide a convenient connection between each uni
and parking lols, garbage disposal areas, public
sidewalks and communal open space

+ be free of barriers, so that wheeichairs and baby
carriages can use all routes

+ be removed from vehicular routes

- be sate during the day and at night

- ofter views wherever possible and take advantage of
natural and man-made amenities.
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Lighting is an important part of the pedestrian
circulation system. Lights should be placed at intersec-
tions, crosswalks and grade changes and should be
designed to be in scale with pedestrians and to blend
with the surrounding buildings and site. For details on
the relationship of lighting and security, see Section 2.8.

Fig. 42 Anexample of a well-designed sidewalk with
adequate lighting provided for night-time security.

Well-designed walkways can help to dissuade pedest-
rians from taking short cuts. When paths are worn on
lawns or plant beds, it may be necessary to re-examine
the site's walkways. One solution is to replace worn
areas with more durable materials, such as interlocking
pavers (this is discussed in detail in Section 4.2).
Another remedy is to plant dense shrubs or erect fences,
walls or other barriers so that pedesirians are forced to
keep to the walkways.

Walkways should be wide enough to accommodate
the anticipated number and types of users. Generally,
they should be a minimum of 1.2 metres wide and not
exceed the maximum gradients (as listed in Section
3.2). Their surface should be firm and stable and have a
non-slip finish. Steps should be avoided wherever
possible, and ramps are recommended to overcome
grade changes at curbs and building entrances.
Barrier-free access always should be provided to allow
the greatest diversity of people to move safely,
independently and unhindered through the site.
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2.5 AMENITY AREA

Space outside the dwelling unit that is intended for the
recreation and enjoyment of the residents is usually
referred to as an amenity area. It can consist of the
previously mentioned private and communal spaces.

Play spaces for children should be situated within a
communal amenity area so that they can be observed
from adjacent family units. Fencing or planting can be
put up as a noise buffer and safety barrier. It is important
that play spaces should be specifically designed for the
age-groups who will use them. They should incorporate
a variely of play activities to hold the children's interest.
Play spaces should provide areas for creative, cognitive,
social and physical play, and seats for supervisors or
parents. If such areas are well planned, they can be very
attractive. For further information on the layout and
design of play spaces for children, refer to Canada
Mortgage and Housing Corporation publications entitled
Play Spaces for Preschoolers, (1978, NHA 5138) and
Play Spaces for School-Age Children, 6 to 14 Years of
Age, (1980, NHA 5418).

Roof decks on higher-density buildings or garages
may also form part of a site’s amenily area. They provide
space for passive recreation, such as seating, sun-
bathing and viewing, and, if proper safety precautions
are taken, play spaces may be used and active sporis
played on the decks. For additional information, see
Roof Decks —Design Guidelines, (Ottawa: Canada
Mortgage and Housing Corporation, 1979, NHA 5220),

Fig. 43 Play spaces are valuable additions to communal
amenity areas in family-orientated housing projects.
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26GARBAGECOLLECTION ANMND
REMOVAL

A garbage storage area is possibly the most difficult
element to locate satisfactorily on a site. There is
substantial controversy as to the preferred system of
garbage storage and collection, and municipalities
recommend widely divergent procedures for individual
housing projects. After learning what particular storage
system and collection vehicles are required, the
following site design factors should be considered:

- garbage storage areas should be conveniently acces-
sible o residents and service vehicles

- for front pick-up vehicles, a clear and straight
approach of no less than 10 m is necessary. Avoid
overhead interference from wires, lights or tree
branches

. garbage storage areas should not be placed too close
to housing units because of the nuisance of odours
and noise. Swinging doors on garbage storage areas
can be an inconvenience to adjacenl sile uses

- garbage storage areas should be screened from view
by enclosed lencing, grading, or plant material

- walkways should connect dwelling units 1o garbage
slorage areas. Children should have easy access
because frequently it is they who have to carry the
garbage bags to the storage area. A ramp or slairs
nexl to a medium or tall storage bin will prevent
children leaving garbage bags on the ground

- the design of the storage area should deter animals
tfrom entering it.

Where garbage collection areas are combined with
parking lots, space must be allowed in which trucks can
manoeuvre, so that long and difficult back- up move-
menls are unnecessary. A minimum lurning radius of
10.5 m should be provided on any roadway used by
service vehicles. Garbage collection areas should be
placed in such a way that a parked service vehicle will
not block access to the other parking areas. For
additional screening details, see Section 4.3.

27

Shield the service
area by using plants
or building a lence

Fig. 44 Where possible, garbage collection areas and parking
lots should be separated, and adequalely screened

from housing unils.
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Fig. 45 A garbage bin area thal is screened with a fence and
planting.
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2.7 SNOW STORAGE AND REMOVAI
Bylaws regarding the storage and removal of snow vary
greatly across Canada. Consequently, each site de-
velopment should be designed to satisty local bylaws
and to suit local climatic conditions. Snow storage areas
can include open spaces adjacent to roads and parking
areas. Another oplion is road medians and boulevards
with carefully placed plants that do not interfere with
snow storage. However, since road sand and salts will
harm plants and grasses, snow mixed with sand and salt
should be stored only on hard-surfaced areas, or
collected and removed from the site. If clean snow is
provided for children's outdoor play, like sliding, il should
be placed lar away from vehicular traffic.

Plants to screen
drop-ofl zone

Daflaction of wind

Snow slorage bet-
wean carafully lo-

cated planting and
walkways

Fig. 46 Anexample of a snow storage area betwean a parking
lot and a drop-olf zone at a building entrance.

Parking area Drop-olf rana

Culdn :.acrulan —j
can be usod for

Streal
' planting or snow storage

il

Fig. 47 If space is limiled, medians and cul-de-sac islands
may be used lor snow storage.

The surface material and condition of the road or
parking areas greatly allect the ease with which snow
can be collected and stored or removed from the site.
Since asphalt curbs are frequently damaged by snow
blades, it is recommended that they not be used where
snow is being removed. Speed bumps, too, are a
hindrance 1o snow removal equipment.

Fig. 48 Speed bumps may cause problems lor both snow-
removal equipment and surface drainage.

Remaoving snow from sidewalks and pathways is
easier if planting, fences and walls are nol immediately
adjacent to the edges of the walks. Enough space
should be provided to permil the snow lo be cleared by
small tractors or hand-powered equipment; otherwise,
snow accumulation may cause safety and maintenance
problems.

Fig. 49 Snow removal from this walkway is extremely difficult
because of the lences on either side and the other
obstacles.
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LESECURITY, VANDALISM AND
LIGHTING

An effective method of preventing vandalism of play
spaces, parking areas and communal space is lo ensure
that there is adequate lighting and surveillance from
surrounding dwellings. Housing project management
should formally ask for the assistance of residents in
preventing vandalism, including surveillance and partici-
pation in establishing rules and regulations that perlain
lo activities within their housing development.

Benches, play structures, bollards and outdoor
lighting should be designed and placed to achieve the
maximum security with the minimum maintenance.
Permanent site furniture should have concrete footings
and anchor bolts to make it immovable. It is advisable lo
have regular maintenance checks so that petty van-
dalism and normal wear and tear can be attended to
belore serious repairs or replacements are necessary.,
For additional information on maintenance programs,
refer 1o Sections 6.4, 6.5 and Appendix C.

Fig. 50 A poorlayout and grading design, substandard
construction and a lack of maintenance have pro-
duced this unsightly parking area.
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29 5UMMARY CHECKLISI

Have the site use and building relationships been
considered during the conceplual layout of the private,
communal and public space? (Reler to Section 2.1)

Have building and site servicing requirements been
coordinated with the site layout design? (Refer to
Section 2.1)

Does the conceptual site layout take into account
vehicular access, pedestrian circulation, recreation
areas, utilities and major grading features? (Refer lo
Section 2.1)

Has the size and location of private space been
specified in the detailed site layout? (Refer to Section
2.2)

Has the type and amount of maintenance required for
private and communal spaces been considered during
the site layoul? {Refer to Section 2.2)

Has the layoul of communal space salisfied the
varipus functional, recreational and aesthetic interests?
Does the layout ol streel lree planting and the design
of other public space create an attractive appearance
and conform to municipal bylaws and other regulations?
{Refer to Section 2.2)

Were the following kept in mind during the placement
of parking facilities: emergency vehicles, functional use,
safety, general atiracliveness, existing topography,
tenure and project density 7 (Refer lo Section 2.3)

Are parking stalls lor disabled people provided near
the building's entrance? Are walkways and building
entrances free of barriers? (Refer to Section 2.4)

Are suitable private and communal amenily areas
provided, including children’s play spaces? (Reler to
Section 2.5)

Has the upkeep of private and communal amanity
areas been adequately considered? (Refer to Seclion
2.5)

Are garbage collection and storage areas placed
where they will nol interfere with other site uses? (Refer
o Section 2.6)

Are snow slorage areas suilably located to allow snow
lo be cleared easily withoul damaging pavement, plants
and lighting? (Refer to Section 2.7)

Does the site's layout provide adequate means for
residents to keep watch on communal space to reduce
vandalism and ensure greater security? Is lighting
provided at key locations? (Reler to Section 2.8)



CHAPTER 3 —GRADING

Grading is the process of reshaping the topography of a
site to accommodate buildings and to assist drainage,
circulation systems and existing plants and trees. As the
“third dimension” of landscape design, grading is the
vertical element that makes complete the two-
dimensional site layout. To be accomplished efficiently
and competently, it is normally done at the same lime as
the site layout but, for simplicity and clarity, this chapter
will focus just on the various aspects of grading.
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3.1 FUNCTIONAL AND AESTHETIC
ASPECTS

Grading is undertaken for both functional and aesthetic
reasons. Some of these are:

- 1o ensure that surface water drains away from
structures, and that the site is free of excess surface
run-off

+ lo create suitable subgrade conditions for utilities,
siructures, roads, walkways and aclivily areas

- lo creale useable spaces by providing appropriate
surface slopes

« lo create earth berms for the control of wind and
noise, and lo emphasize space

+ 1o help conserve existing vegetation

+ fo create pleasant views and screen unsightliness

+ to create variety and interest within the site by
creating different landforms. These may include
toboggan runs, play mounds, or playing fields

- generally, lo coordinate the building and site compo-
nenlts of the housing project.

Maintain lagade to grade separation, as re-
quired by applicable building codes

Existing grade and drainage direction
Proposed grade and drainage direction

Existing sidowalk

)

Perorated polyethylene sheel that allows wator
1o pass through but Slops weed growth

—— Minimum of 100 mm crushed stone mainie-
nance strip

E Proposed grade and dramnage direction

Existing grade and drainage direction
I“““"‘“"“M 'Emﬁlgmm

IR L gy i— |

e Matal or wood edging held in place by 300 mm
pegs; all wood 1o be treated with wood
preservalive
Crushed stane or subsoil that allows easy waler
nooiss o drainage tile beside the loundation

!I|I \

base
Maintain tagade 1o grade separation, as re-
quired by applicable building codes
Solution B

Fig. 51 Draining surface walter away from buildings is one of
the most important functions of grading. Solution A is
appropriale when the surrounding sile can be re-
graded; Solution B should be adopted when the
existing sile layout and elevations force the corrective
action to take place next to the building.
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Poor Solution: Existing site charactoristics are ignored, and a great
deal of grading is required to produce a site ol average appearance

Existing site profile
is accented and
made more appeal: - -~

Good solution: By using the existing site profile. a minimum amaount
ol grading is required 1o produce a dramatic-looking site

Fig. 52 Grading changes can be minimized by matching the
existing sile profile to the proposed development
concepl.
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3.2GRADIENTS

Gradients or slopes lor driveways, walkways, parking
lols and recreational areas are a very important design
feature. Suggested gradients for common sile siluations
are listed in Figure 53; provincial, municipal and other
local planning requirements must be followed. Slopes or
gradients are expressed as a ratio of the length of rise o
the length of run; for example, 1:10is the same as 10
per cent and 1:50 is the same as 2 per cent.

To have the correct gradients for sidewalks and
entrance drives is particularly important during slippery
winter conditions. As a rule-of-thumb, in relatively flat
regions which have frequent snow and ice, cross slopes
should not exceed 2 per cent, and slopes running
lengthwise should not exceed 7 per cent. Where
circumstances warranl it, adding extra steps or ramps al
the building is usually a better solution than exceeding
the maximum gradient.

For safety's sake, sidewalks should always have
non-slip surfaces and should nol be located in drainage
swales or low parts of the sile. This will make il easier for
pedestrians during heavy rains, and will reduce difficul-
ties with ice and snow in wintertime. A sidewalk should
be designed with a suitable lengthwise slope and cross
slope to allow it to drain properly.

Lengthwise Elnpn (%) Cross Slope (%)
Min., Max. Opti- Min. Max. Opti-
mum mum

Paved Driveways 1.0 120 2.0 1.0 B.O 20
Parking 10 60 20 10 60 20
Walkways 2.0 10.0 20 1.0 20 1.5
Paved Serice
Areas 20 6.0 20 2.0 6.0 20
Patio/Sitling
Areas 1.0 20 15
Pedestrian Hamps 1.0 10.0 20
Lawns 20 50 20
Grass Swales 20 10.0 20
Mowed Banks 20 330 20 20 200 50
Unmowed Banks 20 400 20
wilh vegotation

Fig. 53 Suggested gradients, Note: the gradients listed as
maximum are axtremes; therefore, retaining walls,
terraces and steps should be considered. For design
requirements lor disabled people, consult Building
Standards for the Handicapped 1380, (Ottawa:
National Research Council of Canada, 1980, NRCC
17669).
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|

(1:50) 2 per cenl slope

+ almaos! Hat

+ not ditficult for walking

+ grassed recrealion areas of lawns

- minimum skope for drainage of lawns.

(1:20) 5 par cent slope

 noticeabile slope

« a little difficult lor walking
steepest slope for parking areas.

{1:3) 33 par cant slopa
vary steep slope

+ wary difficult for walking {sugges! using steps)

- difficult to maintain if grassed
considar skope stabilization methods, such as covenng with hard
malenals. or use retaining walls

Fig. 54 Examples of commonly used gradients. Note: 10 per
cent {1:10) slopes and steeper are especially danger-
ous in winter condilions.

— - A

Fig. 55 This driveway is a typical example ol how a gradient is
critical to site use and safaty. A driveway should not
slope down lowards the garage because it makes it
difficult to remove snow and may lead to llooding: in
this type of driveway, expensive heating of the
pavement and drain may be necessary.



L3IGRADING PLAN

Most site developments require some reshaping of the
exisling ground surface to accomplish proper grading.
This reshaping is usually planned and illustrated on a
technical drawing called a grading plan, which is used by
the designer to calculate and then design three-
dimensional changes lo the surface of the site. One of
the basic purposes in developing a grading plan is to
ensure that surface water drains away from buildings
and is efficiently removed from the site, either by swales
and ditches or by a subsurface storm-sewer system.

Fig. 56 One function of grading is to create land forms, such
as this swale, lo dispose of surface water run-oll

Itis necessary to get the lopographic information
aboul the existing site before a grading plan can be
prepared, Much of this information may have already
been collected during the site analysis, and it should be
summarized on a site plan al a suitable scale, usually
1:500, 1:1000 or 1:2000. A delailed site survey should
be conducted, and it is recommended that the following
data be illustrated on the plan:

- topography (high and low points shown by existing
spot elevations and/or contours)

+ property lines (locations and elevations)

- elevations of roads, walkways, steps and curbs

+ drainage structures, such as manholes, catch basins,
drain inlets and sewers (surlace and invert elevalions)

- surface drainage patlerns (including run-off to and
from adjacent property)

- easements and utility lines

- first-floor elevations of existing buildings

- major natural features (existing vegetation, rock
outcroppings, unstable slopes).
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Other information that will be necessary in the prepara-
tion of a grading plan is:

- soil and subsoll drainage characteristics (for run-oft
variations due to soil permeability)

- precipitation intensity and frequency (for determining
the potential total of run-off water)

. water-iable fluctuations (io determine the need for an
underground drainage syslem).

One method ol representing site lopography is spol
elevations. These elevations are shown al critical
locations on the grading plan; for example, the tops and
bottoms of both retaining walls and flights of steps. For
the most part, existing topographic data furnished from a
site survey is illustrated by this method.

Another way of representing a three-dimensional land
surface on the grading plan is by means of contours. A
contour is a line representing a constant elevation on the
land surface. Contour lines are used to indicate changes
between existing topography and proposed grading.
Depending on the scale of the plan, contours are usually
shown at vertical intervals of 0.5 metres. Existing
contours are normally shown as dashed lines and
proposed conlours as solid lines. The use of spot
elevations and contours is usually necessary in order lo
clearly illustrate surface gradients and landfarms.

\"'124

Spot alevations ol comers of site

- .

120
2
=
15 %,Elﬁlmmﬂmr 12.0
3\ |
11.0 Eﬁ 107
- 11.5
105 .--‘gmﬁ"wﬂ 1.0
25
10.0 | 10,6
85 e .
. '
o0 ’_,4# 9.5
a7 & Benchmark 61 9.0 at base of hydrant . g 4
Manhaole nm elevation 8.8
Strest { {Inver elovation 6.3) ———=" Spot elevation

Catch basin rim elevation 8.2 ™

{Inven elevation 5.7) A
No scale !
0.5 m contour intenal Morth

+ Spol elevation

Fig. 57 Anexample of existing grades. showing both conlours
and spol elevations.
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Spot elevations at corners of site

/ 12.0
17 iy 124
Existing conlour
1.5 > ;ES? e
; Proposed contour f"
—_— \ +11.2 &
oy
@ 1.5
o
L.
105 - = - 1.0
B
[
10,0 a 105
2 -
8.5 -
— ol 100
Benchmiark of 9.0 at base of hydrant
9.0 ! ; ) — 9.5
9.0
87 8 9.3
Sioaal Manhole rim elevation 8.8 Spot elevation

{Invert elevation 6.3)

Mo scale
0.5 m contour interval h
+ Spot elevation

Catch basin rim elovation 8.2
{Invert alevation 5.7)

Narth

Fig. 58 Anexample of a grading plan showing proposed
conlours that are “tied” into corresponding existing
conlours.

To determine surface gradients by using a grading
plan involves the simple relationship of three compo-
nents:

- gradient or slope
+ harizontal change in distance (run)
- vertical change in elevation (rise).
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To determine one of these three, the designer must
know the other two:

- slope = rise + run
* run = rise + slope
- rise = slope + run,

Altering site slopes produces different design solu-
tions for the designers. Generally, minimum and
maximum gradients must be met for all site surfaces,
and the designer has to try different layout and grading
combinations until the optimum site arrangement is
determined.

Existing contour line

100 95 9.{/ 85 80 75 7.0

[} % i " | | |
i A — Slope |— | | |

~ 1 ] Ly T

Plan | Vool g d il )

9.0 m run

10,0
8.5
a.0
8.5

8.0
1.5
o

3.0 m rise

Section A-A

Slope = rise + run

Siope = 3.0 + 9.0 = 33.3 per cenl
Slope = ratio of 1:33

Fig. 59 Slope is an expression of the verlical change in
elevalion (nise) in relation to the horizontal change in
distance {run). Il may be expressed as a ratioor a
percentage.
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Itis always desirable to preserve and reuse the
existing topsoil layer of a site; it means a better quality
site development and will reduce construction costs.
The grading plan can be utilized to specily a place where
the topsoil can be stockpiled, or the plan may indicate
site areas Irom which the topsoil does not have to be
removed.

Another important application of the grading plan is lo
illustrate areas of soil cut and fill. From the proposed
grading design, the designer can calculate the amounts
of soll cut (soil lo be removed) and soil fill (soil to be
added) that will occur as a result of it. It is always
advantageous to try to balance cut and fill quantities in
order 1o reduce the time and cost of bringing in or
removing material from the site during construction,

ny /sw,z.;, \ 124 Smf:-l.-»- .T, o

1.5 \ . Erm:rutrnhnguuarymm!ungs
. Existing contour Soil cut
l Aroa in cut Section
1.0 e e e e Lo Fig. 61 Concepiual examples of balancing cut and fill.
Propased ——— 1.5
contour
10.5 — T, 110
10.0 " aind— 1005
o 10,0
ais Buld‘lnﬂhul‘g._ﬂ'almql.hfﬂm_ 9.5
a7 9.0 L 93
Manhole rim elevation 8.8 \
Street ‘ {Invert elevation 6.3) Spot elevation
Catch basin rim elevation 8.2 No scale
{Invert elevation 5.7) 0.5 m contour interval /\
+ Spot elevation
Marih
; Fig. 62 An excess of soll cul was kep! on sile to make this
Fig. 60 An example of illustrating areas of cut and fillon a toboggan and ski hill,

grading plan,
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3.4 WALLS AND STEPS

When gradients become as steep as 1:3, site grading
features, such as retaining walls, stairs, ramps and lree
wells, should be used. Retaining walls can increase the

usable level space on a site. One method of accomplish-

ing this is to build several low walls to create a terraced
effect.

Fig. 63 Anexample of a terraced slope that provides more
usable level space while easing maintenance.

Retaining walls can be built from a number of different
materials. The design and choice of materials will
depend on economic factors, the height of the wall, and
the weight of material being held back. Common
construction materials are wood, concrele and stone.
Designs for walls of reinforced concrete or athers which
are over 1.5 metres in height should be approved by an
engineer.

Retaining wall footings and foundations should be
capable of withstanding frosl heave, which usually
means that they should be constructed below the
maximum depth of frost panetration. Also, retaining wall
foundations should rest on stable and undisturbed soil or
compacled crushed stone. Releasing of drainage water
and freezing pressure from behind the wall is achieved
by providing crushed stone behind the wall and
weepholes along the bottom of the wall al 1.5 metre
intervals. However, some municipalities require that
drainage from behind the wall be piped inlo a storm
sewer system, instead of weep holes. Guard rails should
normally be provided on walls over 600 mm in height;
check local bylaws for requirements on their use and
consiruction.

c — Battar 1:10
backIill Metal spikes "'[
| .!l.'..|{|-.1. T Y - ’ -
(LU 1] 'I"I:'-"T"'--"J' i J ;
i R Timbers treatad with
Daadman aftached - J-- ; P e

o anchor posts = 'ﬁﬁf-

tached at 3 m hori-
zonial inlerval, also
stagger between
avary second or
{hird vartical tier

Since wood walls
like this do not go
below lrost depth,
mmwlgr.lmu'
steal reinforcing bar

to extend 1.2m
below wall al 2 m
intarvals

Fig. 64 Anexample of a imber retaining wall thal may be
constructed rom railroad hies or rough sawn timbers.
Unless the timbers have been previously pressure-
treated, they should be painted with a wood presenva-
tive on site,




Wooden retaining walls blend well with the natural
landscape and with most architectural facades. Wood is
an altractive material and is available in most parts of
Canada. It is the most common material used for
retaining walls, and they are usually constructed from
railroad ties, or 150 x 150 mm or larger timbers thal are
rough sawn and pressure-treated with preservative,
Walls of this type may las! from ten lo fifty years belore
they need to be replaced, depending on the wall's
height, soil conditions, climate and construction prac-
tices. If there is any chance of residents being in contact
with the wall, a wood preservative, other than creosole,
should be used to prevent hands and clothes being
stained with oil. (It should be noted that most railroad
ties are treated with creasole.) Timber walls are usually
two to three times cheaper than concrete walls of the
same height, and are generally easy to construct. The
maximum height for wood retaining walls is usually
between 1.0 and 1.5 metres, although well-anchored
walls can go as high as three metres if they are properly
engineered.

Fig. 65 A simple timber retaining wall used to create a level
parking area. Walls of this type should be buill with
timber that has been pressure-treated with wood
preservative 1o prevent rotting.
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Concrete is another common retaining wall material;
the design of reinforced concrete walls is the work of a
professional engineer. Generally, these walls are very
aexpensive but, under certain soil conditions, may be
more desirable than wood or stone. Footings for
concrete walls musl be below maximum frost depth and
sealed on either compacied undisturbed soil or com-
pacted crushed stone. Weepholes should be provided to
allow for drainage from behind the wall. The exposed
tace of a concrete retaining wall may be treated by
sandblasting or using vanous forming techniques to
make it more attractive. The greatest advantage of
concrele retaining walls is their permanence, and
well-constructed walls may last for more than a hundred
years. Their long-term and inexpensive maintenance
adds to their appeal.

Fig. 66 This reinforced concrele retaining wall has baen
successlully integrated into a low maintenance land-
scape design, however, a maintenance sirip or
widaning the sidewalk at the base of the wall would
have removed the need to hand-trim the lawn nexi lo
the wall,
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150 mim minimum

LY 1
—I— 1:10 batter
/ Crushad stone
£ backtill
Reinforcing steel at
300 mm horizontal
and vertical intarvals
{will vary with wall
! dimensions)

/ Weepholes at grade

and minimum of 3m
horizomal intervals

Footing to extend
below frost line

i (==FH}; I f
Drain tile (where re- Place looting on un-

quired by local disturbed soil or
bylaws) compacted crushed
slone

Fig. 67 A typical reinforced concrete wall,

Precast concrete retaining walls usually are less
expensive than cast-in-place concrete walls, but a
limited number of styles and finishes are available.
There are height restrictions for precast concrete walls
since each section has to be anchored separately.
Generally, anchoring is done by burying steel or
concrete tie-backs, or "deadmen”, into the retained
slope. The degree of anchoring required to ensure a
safe and permanent wall will vary with the soil
conditions,

Fig. 68 This precast concrele retaining wall should have been
higher, to retain the exisling grade more effectively.

There are two methods of building a relaining wall with
stone. One is the dry stone wall; the other is the stone
and mortar wall, which is harder to construct and more
expensive. Their greatest advantages are their stability,
permanence and pleasant appearance.
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The dry stone retaining wall is most common, and is
built without the use of mortar or other binding agent
between the stones. To provide stability, it is besl lo use
large stones with a minimum thickness of 100 mm and
generally flat sides. The maximum recommended wall
height is 1.2 m. As with wood and concrete walls, stone
walls should be set on undisturbed soil or compacted
crushed stone. Crushed stone should be placed behind
the wall to allow drainage and to prevent soil from
filtering between the wall's large stones.

Minimum 300 mm { i 1:6 batter

Top tier of slones
may be mortared for
stability

Topsoil Topsoil
|
Crushed slone .
=
Subsail — = :

Undislurbed soil or
compacted crushed
stone base for bear-
ing and stability

Fig. 69 Anexample of a dry stone relaining wall.

Retaining walls are also commeonly used lo preserve
trees on the site. If it is determined during the site
analysis that some or all of the existing trees are lo be
retained, they need to be protected both during and after
construction. Protection should consist of avoiding
excessive grade changes, operating construction
equipment carefully, providing suitable slope stabiliza-
tion where needed, and fencing ofi sensilive areas; see
Section 6.2 for details on construction fencing. Storing
building materials or operating heavy consltruction
equipment close to a Iree can destroy it because the soil
is compacted around the roots.

.al-.:""'

Fig. 70 This tree, situated on a slope, was preserved by using
a stone and concrete wall.

Ideally, no grading should occur within the drip-line of
the tree, which is directly beneath the outermost
branches. If grading must occur within the drip-line, tree
wells or mounds may be needed to ensure that the
existing grade around the trunk remains unchanged.
Except for trees of substantial value, tree wells with a
depth exceeding 750 mm are probably not worth the
effort, both because of the high capital costs and the
tree's limited chance of survival.

Drip-lineg

- Exisling rag
:__-ﬂ:"", Proposed grade

Existing grade

_;;._;;_q y o=

- T"

Existing gra

v Revised, proposed grade

Solution: change proposed grade to avoid disturbance of drip-line
area

Mo construction within drip-line

s by
.;.}‘\L.. L
£~V 4
S
e N =3
A 3
: A _-,u;;\-a 'Ej" Existing grade
==~

Wi Cngenal, proposed grade

Solution: use retaining walls A and B with oplional use of wall C, to
mainiain existing grade of drip-line area

Fig. 71 Ifitis not possible to maintain the existing grade within
alree's drip-line area, a partial or complele tree well
can be employed.
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Drip-line

' | Existing grade
‘ {
P d grade -
o —

Mo grading change within drip-line

]l |

‘.

\ [, Existing grade
]| Proposad grade ~ |
Prohlom
Solution A

Mo grading change within dop-Ring

]

! i Existing grade

[

I ——
Proposad grada

Solution B

Fig. 72 Methods of preserving a tree when the proposed
grace is lower than the existing grade. Considering the
long-term maintenance of the steep grass slope in
Solution A and the extra capital expense of Solution B,
the costs of these two solutions are approximately
equal

A substantial change in grade will require the addition
ol steps or ramps, especially if retaining walls are
incorporated into the layout design. Wherever possible,
steps and ramps should be integrated into the design of
walls and other site features to facilitate sale pedestrian
access. Their construction must conform to all local
bylaws and building code requiremenis. Adding steps
after the design has been completed causes unneces-
sary cosls and problems.

Fig. 73 Steps and ramps always require special consideration
because they are major elemants ol any site layout
and grading plans.

Fig. 74 A successful combination of relaining wall, steps and
guardrail that is both lunctional and aesthelically
pleasing.
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Fig. 75 Aninsensitive grading design has required the
addition of unnecessary steps at the main entrance to
this housing development. One solution to this grading
problem would be to eliminate between two and four
sleps at both ends by elevating the walkway, and a
culvert could be used to prevent a conflict between the
surface waler and the walkway.

Ramps provide an alternative method of negotiating a
change in grade and are sometimes more acceplable
than steps, if they are properly designed. However, both
steps and ramps should be used to provide the greatest
range of choice for residents. Ramps should have a
maximum gradient of 1:12 (8.33 per cent} and should
not exceed 9000 mm in length without the relief of level
landings. Handrails are recommended for all ramps,
although they are not required where the ramp height
does not exceed 200 mm. For additional details on
design requirements, refer to Building Standards for the
Handicapped 1980, (Ottawa: National Research Coun-
cil of Canada, 1980, NRCC 17669).

300 mm

s

Mon-slip surface on

300 mm ramp

B s

E
E 9000 mm maximum
§ for 1:12 gradient l

[—%— |

f T
1800 mm minimum EEDD T AU 1500 mm minimum
level area at bottom for 1:8 gradient araa at top of ramp

e BB0 10 960
(&) T

5 I t *_ Handrails

760 mm

E
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“|E
S4=
oAl Lower rail for wheal
BB protection
i Ramp surfaces to be
4 i . ol non-ship kind
£
E|lE
g2 &
g2
T C_t__ Curb for wheel pro-

tection

Fig. 76 Ramps for disabled people should nol exceed a
gradient of 1:12 gver a distance of 9000 mm. Ramp
widths vary according lo the design, but the preferred
range is from 860 to 960 mm.
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A handrall is nor-
mally required lor
steps with three or
mare risers; check
local bylaws {

200 mm

300 mm 1l

300 mm |
- | 150 mm riser

1 per canl slopea
- Risers usually vertical,

with option of slight
torward tilt

35 mm

Fig. 77 Exterior steps generally have a lower riser height and
a longer tread length (300 to 375 mm) than interior
sleps, 1o accommodate the longer stnide and larger
footwear people use when outdoors,

Designers of steps and ramps must always bearin
mind their safety, cosi. degree of use and maintenance.
Local climatic conditions should affect the choice of
malterials, and non-slip surfaces should be used. Broom
finished concrele is a good surface texture for steps
where snow and ice are common, although every
surface requires a certain amount of maintenance o
keep it safe and operable. Ensure sufficient night lighting
on steps and ramps.

Fig. 78 The build-up of snow and ice on steps and rampsis a
safety hazard. Good site design solutions and regular
maintenance can reduce the severity of this problem.

3.5 SURFACEDRAINAGE FEATURES

There are many drainage systems and physical features
which can be used by the site designer carrying out a
grading plan: water retention ponds, berms, swales,
ditches, culverts, catch basins, drain inlets, strip drains
and curbs.

In certain circumstances it may be desirable to shape
the ground to allow surface water to collect in a water
storage pond on site. This concept of retaining surface
water run-off by reducing the peak water impact on the
storm sewer capacity and by providing an attractive site
feature, may be economical on large sites. It may also
be possible to use a less expensive underground sewer
system with fewer or smaller diameter pipes because
the peak water impact will be collected by the retention
pond instead of the sewer system.

Retention ponds or small lakes can be made to
appear as natural features, and they may be used for
irrigation and passive recreational use. If run-off
retention systems are designed to provide active
recreation, then special consideration must be given to
health and safety requirements; check local bylaws.
When the retention pond concept is being considered for
a site, it is advisable 1o analyse soil conditions, run-off
volume, cut and fill volumes, possible erosion and
sedimentation problems, as well as resident access and
safety. It is also advisable to consult both a hydrologist
and engineer when planning a run-off retention system.

Fig. 9 The surface waler retention pond within this housing
development provides an interesting passive recrea-
lional area; moreover, it lessens the initial impact of
surface water on the sewer system during a heavy
rainstorm.



Earth berms and mounds are used to improve site
drainage, to moderate the wind, create visual and noise
butfers and enclose private space. Berms are often
constructed from excess soil fill that otherwise would
have to be removed from the site; they should have
gentle slopes that are less than 1:3, appear in visual
scale with surrounding landiorms, have smoothly
rounded edges to make them easier lo maintain, and
have a sufficient covering of topsoil for plant growth.
Planting of shrubs and trees should be confined to the
sides and bases of berms, where sufficient water will
collect to aid plant survival.

Fig. 80 Creating earth berms may help 1o control wind and
noise and, in conjunction with fencing and planting,

45

Proposed confour

Fig. B1 The addition of berms and mounds can help to control
circulation routes, and can also make the site more
pleasant.

Existing coniour

o

Fig. 82 The berm adjacent 1o this housing developmenl
separates it from the road and gives residents more
privacy. Planting on lop ol the beérm s not recom-
mended; planting should always be al the base or
sides of a berm so that more waler will naturally be
available for plant growih.
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While appropriate gradients for the various site areas
and leatures are being chosen, a method of removing
excess surface water should be decided upon. This is
normally a combination of surface and subsurface
drainage techniques, such as the use of a swale or curb
to direct water to a catch basin or drain inlet. It is
important to ensure that the drainage of surface water
should not interfere with pedestrian traffic.

Fig. 83 A poor grading design or substandard construction
has caused excessive "ponding’ on this parking

surlace.
Sdowilk Parking Roadway Parking Sidewalk
\ | [
! Run-off o L
e — il o ) p—— -— ,.--9" _ﬂ.l"'_

Run-off drains to- il
wilrd canire or edge
ol roadway

Solulion A - Recommended

Sdowalk  Parking Roadway

4 | |
Run-oif

i
l |
s S |

Drainage al curb i
causes water llow -
and "ponding”

Solution B - Nol Recommended

Parking  Sidewalk

Fig. 84 Examples of proper and improper ways of draining a
parking area. Solution A causes run-off lo be diverted
from pedestnans, while B ilustrales how water
collection can interfere with pedestnan traffic.

Swales are a common drainage technigue. They are
simply shallow water channels, usually grassed, that are
always wider than they are deep. Their function is to
direct surface water run-off 1o other parts of the drainage
syslem, such as catch basins, drain inlets, ditches or
retention ponds. One advantage of swales is that some
of the surface run-off percolates into the soil, which
tends to both reduce run-off volume and add to the
ground water supply. Swales should be constructed with
gradually sloping sides and rounded edges so that they
blend into the site and are easy 1o upkeep.

Maximum cross
slope of 20 per cent

Minimum drainage
gradient of 2 per ceni

Maintenance s dil-
ficult when adgos of
swale are loo shamp

Fig. 85 Grass swales should be constructed with smoothly
rounded edges to make them more attractive and
easier o maintain,

When a greater volume and higher velocity of waler
run-off has to be dealt with, asphalt, concrete or stone
can be added to the swale lo lessen the passibility of
erosion. In various parts of Canada, these are referred
to as paved swales, hard-surfaced swales, or flumes.
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A culvert is required when a drainage channel
intersecls a road or walkway. The diameter of the culvert
will depend on the anticipated maximum flow, but
normally it should not be less than 300 mm; municipal
bylaws and other regulations should be observed.
Culvert maintenance can be reduced by the addition of a
trash screen on the culvert's upstream end.

Fig. B6 Cross-section of a paved swale, sometimes called a " : = i h . i B N E
Nume. e 7 ) . i

Ditches are drainage channels that have a greater
depth than width, and are capable of carrying a grealer
volume and velocity ol water than swales. The potential
waler volume of a ditch is related to its size, gradient and
surface malerial. Erosion may become a problem if the
ditch is nol suitably constructed to handle the water
velocity. Many subdivisions were originally built with
open ditches to save on engineering and construction
costs, only lo be replaced with a storm sewer system in
later years. This site development sequence obviously
was more expensive than if the storm sewer system had
been installed initially. Ditches usually require periodic
dredging and regrading to free the channel of silt,

Fig. 88 This culvert enables pedestrians to walk unhindered
over the drainage swale,

Fig. BT Drainage dilches are often dangerous and unsightly,
generally, they should not be incorporated into a site
development because other methods are safer and
more efficient.
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Calch basins and drain inlets are entries to an Removable won  Finished grade
underground, storm sewer drainage system, and are grale i )
usually installed before final grading. Both should be . . Piselovaion

fitted carefully into the grading and layout plans to =
ensure that surface run-off will be efficiently directed :

towards them. ' - Depth to extend
o = below frost line

il

Calch Basin
Removabile iron Finished grade
grale
=M e |H1r Depth to extend
T — <o L below trost line
Fig. 88 A catch basin thal is inlegrated unoblrusively into the L T [ BN “"
layout and grading design so that it functions =AUk fu
afficiently, = =1
Catch basins have a sump area below the outflow kil \ Invert elevation
pipe that enables sediment 1o be collected, whereas = A /
drain inlels lead directly to the outflow pipe. The I E }: B
advantage ol the calch basin over the drain inlet is that, =i =l )
although the sump must be cleaned out periodically, a e T =l
calch basin will cause less sedimentalion in the ' p -
drainage system. This reduces Ihe problem of clogged Drain Inlet
and damaged drainage pipes, which are much more Fig. 90 Cross sections ol a typical catch basin and drain inlet,

difficull and expensive to maintain than the sump portion
of a catch basin.

Fig. 91 Anexample of poor grading and sile drainage that
may now reguire the addition of expensive calch
basins or drain inlets



Strip, tile and farm drains are typical ways of collecting
run-off from large, fiat areas where drainage occursin a
“sheet"” fashion. Sirip drains are similar lo calch basins
in thal they have a sump area lo collect settlement and a
removable grate for easy maintenance. Both tile and
farm drains consis! of small trenches covered with
grass. Since the lile drain is connected o an under-
ground drainage system, it provides better drainage
than the farm drain; but neither system works when the
ground is frozen. Drain tiles may be ceramic, concrete or
plastic and should be installed with saddles of tarpaper
over the upper hall of each joint to prevent soil fram
enlering and clogging them. Farm drains are used only
in agricultural situations; it is very likely thal they
eventually will not drain properly due to becoming
clogged with sedimentation.

Dutliow pipe con-
necled 1o storm
Sewr syslem
Sump area

: 150 mm sandy loam
o other porous soil
Crushad stonp

===} =}

Farm Drain (Somatimes called French drain)

Fig. 92 Examples of strip, tile and farm drains. Sizes and
depths will vary. depending on factors like site layout
and soils.
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Maximum 1:12 Rotai —n =
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Outflow pipelobe —— 3
below frost line ——
Connecl outfiow ————
pipe to storm sewer R

e

Sump area ——

Section

Fig. 93 Strip drains allow surface run-off 1o be collectedina
“sheet” fashion. It should be noted that a driveway
such as this, which slopes down lowards a garage, is
not recommended because of salely, flooding and
maintenance problems.
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In a site layout, a curb essentially separates vehicular
and pedestrian areas. Besides, it has the imporiant
grading function of directing water to catch basins and
drain inlets.

Fig. 94 This cast-in-place concrele curb acls as an edge for
baoth the asphalt vehicular road surface and the
interlocking pavers of the pedestrian walkway; il also
channels water to a calch basin.

1.6 SUMMARY CHECKLIST

Have the functional and aesthetic aspects of grading
been considered? Do these include the removal of
surface water from buildings, the creation of useable
spaces, the conservation of existing vegetation, and the
harmonization of the architeclural concept with the
on-sile development? (Refer to Section 3.1)

Are appropriate gradients maintained for the safe and
practical use of site surfaces and amenity areas? (Refer
to Section 3.2)

Is all the necessary background information available
for the development ol the grading plan, such as a site
plan o scale and a detailed site survey which illustrates
property lines, important elevations, drainage strucluras,
patterns, easements and utility lines and existing site
features lo be kept? (Refer to Section 3.3)

Can the topsoil be stripped and stockpiled for later use
on an unused portion of the site? (Refer to Section 3.3)

I soil cut and fill quantities do not balance, how much
soil will have to be broughl to and from the site? (Refer
to Section 3.3)

Are such site grading features as retaining walls,
steps, ramps and tree wells needed? (Refer to Section
3.4)

Is there a need for surface drainage fealures, such as
walter retention ponds, berms, swales, ditches, culverts,
catch basins, drain inlets, strip drains and curbs? (Refer
lo Section 3.5)



CHAPTER 4 — HARD MATERIALS

The success ol a sile development is greatly affected by
the materials which are used to turn the combined layoul
and grading design into a physical reality. Hard
landscape malerials include paving, walls, fences,
screens, site lumiture, water fealures, signage and site
lighting. To contribute lo a successiul site development,
these materials must be planned in conjunction with soft
landscape elements like lawns and plants. The detailed
selection and use of hard landscape materials is
influenced by surfaces, heights, widths, lengths, durabil-
ity, maintenance needs and long-term cost effective-
ness.
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HARD MATERIALS

4.1 MATERIAL APPLICATIONS AND
SELECTION

Selecting the right construction materials and putling
them to the proper use is very important to the success
of a site development. Low maintenance site develop-
mant and the delineation of property ownership are
aspects which depend strongly on the selection of the
appropriate materials.

The concept of low maintenance site development is
simply the coordination of site layout, grading and
materials to minimize the time and coslts of maintenance
without an unreasonable lessening of the site's purpose
and appearance. A specific example of this would be o
use hard material maintenance strips belween lawns
and either buildings or planting beds to lessen hand-
trimming and damage from lawn-mowing equipment.
For additional details on low maintenance applications,
see Section 6.4.

Maintain lagade to
gradoe separation as

dictated by apphca-
ble bullding codes

Mainlenance sirip of <555
600 x BD0 mm con-
crofe slabs

Maintenance strip of
300 = 60O mm con-
crete slabs

Planting that naeds
a minimum of time
and horticultural skill
o upkeep

Grass

Fig. 95 Maintenance strips are normally 300 to 600 mm wide;
they should be placed to minimize hand-trimming and
lo protect plants and building edges from damage by
lawn mowers and other maintenance equipment.
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Fig. 96 Another low maintenance lechnique is to treat areas
which may be cosily lo maintain with more durable
materials. In this case, collular concrete pavers are sel
down for pedestnans laking short culs across the
corner of the walkway inlarsaction,



HARD MATERIALS

A visual identification of the limits of property
ownership can be achieved by a change of paving
malterials, a change in level, a physical barrier, or a
combination of these. Similarly, a change of paving
materials, patterns, colours and textures helps to
dislinguish areas used for different functions and
activities. For example, a textured surface nexttoa
smoolth surlace may warn a blind person of a danger or
hazard. Other vanalions, such as colour or pattern
change, may forewarn people of possible danger from a
pool, crosswalk or roadway.

Fig. 97 The change from lagstone paving to exposed
aggregate concrele emphasizes the change from
public space lo communal space. The overhead trellis
and wrought-iron gate also reinlorce the feeling of
lerritary and ownership
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Sidewalk in parking )
lot should be iden- AL
fified by at least a i
change of colour

Change ol paving Planting for shade
malerial clearly and wind control
shows the size and
location of the seat-
ing area -

Bench and trash
conlainar
Major walkway

Fig. 98 Coloured and patterned paving materials can em-
phasize different site uses.

Materials can also be used to show the direction of
pedestrian traffic, either in the alignment of the overall
walkway or in details within the walkway. A walkway
alignmenl is determined by the sile design; for example,
curvilinear layouts tend to indicate a slower and more
casual pedestrian movement, while a straight or angular
layout denotes a more formal pedestrian route.

Fig. 99 A strong directional characier can be seen when
lollowing this open space walkway, although the
overemphasized jogs are hard to maintain. A cur-
vilinear layout may have been more successiul, but
the material doas not easily lend itself to curvilinear
forms,



Wailkkways that are reinforced
with lopography, planting and
other sie leatures ane nomally

— o

Path worn in lawn because
pedestrians take a short-cul, or
g -

Fig. 100 Varations in the layout of pedestrian circulation
dictate the flow of traffic, but if the layout attempis lo
force pedestrians oul of their way, it may lead to
higher maintenance costs.

Expansion joints in concrete can be used lo achieve
directional emphasis in a walkway. For example, strong
directional influence can be seen if all walkway edges
are parallel and all walkway expansion joints are
perpendicular to the desired traffic flow. Similarly, a
change in texture from smoothly finished concrete lo
exposed aggregate will encourage pedestrians to lollow
the material of least resistance.
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Fig. 101 Concrele sidewalks genarally require little mainte-
nance and can be designed as part ol an altractive
site landscape, as is shown in this example. The
expansion joinls were installed in an angular pattern

to complement the walkway's lorm

i _f'— I. _...1I i“"‘._..-._"_. “. _j._-.] "
Fl’-l“--'-i'l 290 ] M - =
| | bt 4 i % &
bond Fish-scale cobbip- Stacked bond brick
cobblesione stone pavars
' | LI Ll T IT]
1 | =il
. BR
S DN WS i 50 I
J I
-l “ “ I
Running bond brick Hamingbone brick Basketweave brck
pavers pavers pavers
" % (AT o]
L)
= ﬂk:*‘.-}"'f:i{:_\.\
! _a.jf_ | IE- =y o
Flagstone River stone River rock

Fig. 102 Typical paving patterns and other hard-surface
treatments. Normal buikding bnck will not survive if it
is used as an ouldoor pavement; the brick pavers
shown here are hardened for ouldoor use.
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Once hard landscape areas have bean identified on
the site layout plan, it is very important to select the right
materials to satisfy the site design objectives. The
following factors should be borne in mind:

+ local availability of the materials

- their adaptability to the specific intent of the layout
design

+ initial purchase and construction costs

- long-term cost effectiveness of capital expense

- simple repair and maintenance procedures.

In addition to these, the following four criteria can be
employed when choosing paving materials.

The first requirement is durability. Will the material
withstand normal use and pressures like winter freez-
ing? For example, normal building brick will not survive
more than a few years if it is used as outdoor paving.

Safety, noise and light reflectivity are important
determinants of public safety. Do climatic conditions
suggest selection of a non-slip surface? Will the material
tend to reflect or absorb unwanted noise and light,
depending on its location?

Another crilerion is the material's subsoil and drain-
age characteristics. Do subsoil conditions suggest the
use of an impervious surface with full drainage, or
should the paving material allow precipitation to
penetrate to the soil? What is the allowable range of
gradients for the material to be used safely and easily?

The fourth selection criteria are the procedures and
cost of maintenance. For example, are the maintenance
requirements too demanding to allow for continued use
of the same material? Are procedures such as cleaning
and repairs difficult and costly? Have regional
peculiarities been taken into account?
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4.2 PAVING MATERIALS

This section analyzes individual paving materials. At the
end, a chart summarizes and compares them all.

One widely used paving material is asphall. The main
function of a paved surface is to provide a hard, durable,
non-slip surface which will withstand pedestrian and
vehicular traffic. Since asphalt has these basic qualities
and is one of the least expensive hard-surface materials,
itis commonly used for pavements in site development,
such as paths, playgrounds and parking lots. Asphalt
requires a moderate degree of maintenance. When it
cracks, itis usually the result of poor subgrade
preparalion or severe frost. Well-constructed asphalt
roads will often last for ten years before they need to be
resurfaced. In playgrounds, asphalt is satisfactory for
wheeled toys and ball games but its non-flexing surface
makes it dangerous for preschool-age play, since
children frequently fall on it and hurt themselves. Asphalt
curbs should not be used on roads and parking areas
from which snow will be removed, since they are easily
damaged and require a great deal of maintenance. The
paving, crushed stone base and subsoil layers must
always be individually and thoroughly compacted.

Fig. 103 Heavy trucks can damage asphalt surfaces not
designed for their weight. Such wear and tear can be
avoided if reinforced concrele pads are placed where
fron! pick-up garbage trucks park while they are
litting and emplying garbage bins.
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Undisturbod ar
compacted subsoll

50 mm asphall wear
layer
50 mm asphal base

150 mm compacied
fine crushed stone

300 mm compactad

B — Croas Section of Project Roadway

Fig. 104 In an asphall parking area which receives less
vehicle weight and traffic volume than a roadway, the
construction requirements can be decreased. Cer-
tain subsoil conditions and other factors will necessi-
tate different construction details than those illus-
trated, such as increasing the depth of compacted
crushed stone.
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Concrete is a frequently used paving material that can
be formed inlo practically any shape before hardening.
The design variations are almost unlimited. Initially,
concrete is an expensive paving materal compared to
asphalt, although the cost depends on its thickness,
quality and finish, and the distance it has to be moved to
the construction site. However, it is very durable and
requires little long-term maintenance.

Fig. 105 Concrete can easily be cast into various shapes by
the application of wood forms,
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Various concrete surface finishes are available.
Broom finishes are achieved by drawing a stiff broom
across a surface which has been levelled with a trowel
belore the concrete has become hard. This produces a
textured surface that helps traction underfoot. Other
non-slip surface treatments include exposed aggregate
finishes, sand-blasting, and use ol imprinting tools to
give the concrete surface a textured appearance, for
salety and appeal.

Fig. 106 An exposed aggregale concrele sidewalk with wood
expansion joints. This type ol sidewalk should be
built only in a mild climate because repeated freezing
and thawing will crush the wood and dislodge some
of the exposed aggregate. Besides, snow and ice
become harder to remove as the surface texture of
any paving malerial coarsens.

Expansion joints are a necessary elementof a
concrete surface, and should be located about 3 m apan
to be most effective. They visually reinforce the design
by indicating circulation direction and enhance the
surface treatment by creating interesting patterns.

Precast concrete paving blocks are similar in appear-
ance lo cast-in-place concrete, and are available in
various colours, shapes and surface materials. They can
be easily laid into a grid paving pattern, and can be set
either with open joints or closely butled together (see
Figure 107).

For turther information on concrete surfaces, finishes
and construction techniques, refer to: Concrete Mate-
rials and Methods of Concrete Construction, Canadian
Standards Association, 1977, Standard CAN3-A23,

1-M77.
800 = 900 mm pre-
cas! concrele slabs

et in place with

open joints l

v 1 e ¥ ..::' | 1] 1

Grass can bo grown
betwaan the pavers,
but this makes snow
removal more dil-
ficult

900 « 900 mm pre-
cast concrote slabs
sl hghtly logether

Line ol railroad tes
bunied in ground,
wilh lop al same
alevation as the
concrele slabs and
grass

Fig. 107 Precast concrele paving blocks are easily laid into a
grid paving pattern, and can be set with open or
closed joints.
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Fig. 109 Interlocking pavers set on sand in a hemngbone
pattern and surrounded by a concrete edge.

AT
Interlocking concrete pavers —— :
50 mm clean sand — '
150 mm compacied crushed |
slone E H Door
Compacted subsoill - Finished Noor
Sand lo be brushed ~| [ | '
Into joints E |
Fig. 108 Precas! concrete paving slabs make an ellective pad E : ,_’ |
for this bench and the nearby area used by 3 A
pedestrians : '_ WY
Interlocking concrete pavers are obtainable in a TS T e
variely of shapes and colours. Their shape often * ﬁgzl.ﬁt AR
determines the pattern in which they must be laid, HEZ ==k =A==l =11 = ]| G
minimizing the movement of the blocks makes them e TR
stronger and more rigid. The success of this paving i o N d—
material depends upon its sub-base preparation, the _
shape of the paving unit and the pattern in which it is Fig. 110 Atypical section view through interlocking concrete
laid. Poor design and careless installation often lead to paving used as a palio surface

expensive repairs. Interlocking pavers cost approxi-
maltely the same lo install as cast-in-place concrete,
although maintenance may be higher. However, a
definite advantage is that they can be lited and reused,
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Cellular concrete pavers blend the qualities of
hard-surface paving with grass and thereby create a
durable surface that is excellent for overflow parking, fire
lanes, and other imited vehicular traffic. These pavers
are also used to stabilize slopes and so limil erosion,
and as a walking surface for occasional pedestrian
traffic. Installation of cellular concrete pavers is similar to
interlocking pavers, except that the topsoil and grass
must be placed in the open cellular structure. As a result,
this surface requires slighlly more maintenance than
interlocking pavers because the grass must be mowed
and watered.

Concrete

LI/ \
‘E;L:ml_l‘
1o al

584 mm

438 mm

QP
Spaces to be liled with soill and grass =~

Fig. 111 Two examples of cellular concrete pavers thal have
boen cast to allow grass to be grown in the open
Spaces

Fig. 112 Cellular concrele pavers hare provide a secondary
walkway next to the concrele sidewalk, thus avaiding
having to fill the entire space with a continuous paved
surface

Flagstone, tile and brick paving are very expensive
because of their limited availabilily and the great deal of
labour required to install them. However, the finished
product is extremely attractive and durable if it is well
constructed. Preferred lypes of stone are granile,
quartzite and slate.
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Brick pavers are not normal building brick, but a
special high-density material that is specifically man-
ufactured for outdoor paving. They are installed in the
same way as interlocking pavers but, for a stronger and
more permanent surface, it may be desirable to install
them as pavers on a concrete slab and surround them
with mortar,

Fig. 113 Part of a cenlral plaza in a housing project, whera
brick pavers and flagstone have been used as paving
malerials.

bl

Gravel, stonedust and shale are additional paving
materials, although they are not used often, mainly
because they are less durable than the other malerials.
Gravel is an easily worked and relatively inexpensive
material, but is not really suitable as a surface for
pedestrian movement because of its instability. Shale
and stonadust can be compacted lo form a relatively
hard surface if a lot of fine particles are mixed in and the
surface receives steady fool traffic; however, evenif
these conditions are met, shale and stonedust are easily
damaged during snow removal. All rock, gravel, shale
and stonedust surfaces should be contained with some
type of edging to prevent them spreading onto adjacent
lawns or shrub beds; lawnmowers sometimes “shoot”
rocks, causing damage o windows and even people.
Since gravel and other stone surfaces have so many
limitations, their use should be restricted.

Fig. 114 Even when crushed sione or gravel (rounded edges)
is contained within wood adging, it is olten unsatis-
iaclory as a pedestrian walkway because it is coslly
to maintain and is often unsale, People with
wheelchairs and walking canes find it almost
impossible 1o move on them
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Wood decking is an attractive surface material for
private areas and roof decks. It is clean, easily
constructed (although costly) and requires only moder-
ate upkeep if it is treated with wood preservative;
however, it can be quite slippery when wet or icy.
Cleaning snow from wood decking is difficult because of
the spacing between the boards and the uneven deck
surface. It can be installed al or above grade, and is an
excellent choice when level changes are required to
preserve existing slopes. Terracing with wood decks is
one method of exploiting a steeply sloping site.

o
el VR TR '1':;_1 .
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Fig. 115 If large loose river stone is inadequately contained, i l e
may lead 1o vandalism and maintenance difficullies. -— !
Streel enlrances al grade

Existing slopa

Fig. 116 Terracing with wood decking on a steep slope
creates more space and eliminates the nead for
gxpensive retaining walls.

Fig. 117 Wood decking and gravel have been pul down on
this parking garage roo! as a substitute for a lawn;
resulfing in a barren appearance,
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Surfacing Application and Repairs and

Material Appearance Durability Safety* Cosi™ Maintenance  Advantages Disadvantages

Concrete  Good -fair  Excellent Good  (sidewalk: 100 mm, Low Very strong, easily formed, Limited colour choce,

(depends on crushed stone various lexiures, non-skip  subject to cracking,
finish) basa) $25-836/m? requires expansion joinls

Asphall Limited - poar Good Good (parking area; 50 Moderale Moderate price, easily Requires resurlacing,
mm crushed slone formad, resilient, good subject o load restrictions,
base) $15-520/m? snow removal qualities limited colour cholce

Flagstone  Excellent Excellent Good  (patio or walkway Low Aftractive, permanant, Very expensive, difficult 1o
on sand base) $80- very durable install, may not be readily
$110/m? available

Interlocking Good Excellert Good  (patio or walkway  Low Long-weanng, easily Requires edging, and good

Pavers on sand base) $35- installed and maintained,  sub-base preparation for
$45/m? attractive and reclaimable  long e

Brick Pavers Excellent Good Fair (walkway on Low Long-weanng, many Difficult 1o remaove snow
concrete slab) $70- dasign varimtions, earth from; subject o reeze/
£100/m? colours thaw damage

Caollular Excellent Good Fair (firelane; sand and  Moderate Requires less Not recommanded for all

Concrote crushed stone (mowing) maintenance than grass,  types of lool traffic,

Pavers base) $40-8§50/m* slope stabilization, fire expansive, grass must be

lanes, atiractive watered and mowed

Gravel, Fair Fir Fair (maintenance strip,  High (for itsell Inexpensive, average Requires compaction and

Stonedust, crushed stone, 100 and adjacent mainignance if used in edging, high maintananca

Shale mm deep) $5-510/ areas) cormect lncations if disturbed, snow-cleanng
m? problems

Wood Good Fair Fair (on-grade, cedar Maderate Many design varations, Requires moderate repait

Decking decking on altractive and maintenance, imitod
prassura-trontod lite span, must be treated
spruce) $70-8100/ for resistance 1o rofting,
m? difficult 1o claar snow from

*Safety is raled on the abilty 1o accommodate all types of foot traffic with a minimum of slipping, tripping and falling.

**These costs are based on typical supply and installation, including sub-base, lor 1981 in Alborta, costs will obviously vary. depending on the
intricacy of design, quality of material, installation procedures and local availability of materials

Figure 118 Summary and comparison of paving materials.
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4.3 WALLS AND FENCES

Walls, fences and screens are buill to provide enclosure,
visual screening, climate control, and security. Some-
times they may be used to deaden noise from nearby
streels or public places. For additional information on
noise control, refer to Road and Rail Noise: Effects on
Housing, (Ottawa: Canada Mortgage and Housing
Corporation, 1981, NHA 5156). Section 3.4 deals with
relaining walls.

Wood lence around
outdoot living amaff
r=

Tree and shrub x (.E

planting
;‘b— 4
;é

g
Bt o,

Nosse /;

y af] L 7
'E = Ej ST T

Y

Public zone

EN———

Visual and sound  Privacy zone
butler

Fig. 118 Fences and walls preserve privacy, reduce noise and
Increase security

Walls may be incorporated into a site development as
part of an elevation change, a screen, a major
decorative lealure, or as a suppor for a raised planting
bed. These walls are usually built of cast-in-place
concrele, decorative concrele block, brick, stone, or
wood,

Concrete walls are seldom found on sile except as
relaining walls, because of their expense and unattrac-
tiveness. To increase their colour and texture, they are
somelimes faced with a brick veneer or sandblasted.
Various forming techniques may also be applied to add
variety and interest to the exposed face of cast-in-place
walls

Fig. 120 The stucco finish on this concrete wall enhances its
texture and harmonizes with the building's lacade.

Fig. 121 This casl-in-place concrele wall was buill 1o enclose
a parking area. Il could have been made more
altractive il it had been lextured, using exposed
aggregate or by sandblasting.



Decorative concrete block walls are lighter and less
expensive to construct than cast-in-place concrete, but
they too must be specially designed if they are to
become attractive landscape leatures. One way of
improving their appearance is to glaze them with colour;
another is the split-face design, where blocks are offset
by gaps to add variety and texture. Concrele block walls
are used primarily on industrial and commaercial sites.
Both casl-in-place and decorative concrete block walls
require concrele footings, usually reinforced, which musl
be designed with local soil and frost conditions in mind.

s
Al
Top of stesl reintorc- i
ing bars to be ai
leas;_T 300 mm above s=t—— Concrote block
footing .,
, Matal masonry lies
\\ every sscond
| 1 course, horizontal
b -\#— reinforcement every
I throe blocks
l Finished grade
e i
1 Horizontal and werti-
~ cal resnforcing bars
| \\\ ] in looling, as re-
h - 'r' guirad
Cast-in-place con- f
crete looling to ex- '
tend below frost *
ine . '
T

ALAA N [l e Footing set on com-
TP ey pacted crushed
f stone or undisturbed
subsoll

Fig. 122 Cross section of a lypical concrete block wall,

Brick walls are very effective when they echo the
building la¢cade materials and so create a distinclive
visual character for the site development. Brick and
concrete walls require expensive reinforced concrete
footings, which should be accurately aligned and
levelled. The most common way of using brick as a wall
material is to place it as a veneer over concrete or
concrele block walls. Another is to build the bricks into
square pillars set between wooden fence panels in order
to creale an attractive lence/wall design.
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Fig. 123 This brick wall separates a communal space from a
public roadway.

f

Fig. 124 Brick pillars may be placed between wooden fence
panals to produce a solld and attractive, though
somewhal expensive, combination fence and wall,
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Fencing can be an important means of creating an
attractive housing development. as well as a useful way ANy,
of defining individual properties. Wood and metal are the = e
most common fencing materials. Wrought-iron fencing is Vs :
used occasionally butit is prohibitively expensive.
Foreground planting next to long rows of fencing e
reduces ils otherwise monotonous appearance while
adding to the visual character of the housing develop-
menl. A varation in fence layoul may also serve the
same purpose.

Fance
Foreground planting
Background planting

Elevation

Fig. 126 An example of foreground and background planting
used in conjunclion with a more varied fence layoul,

Fig. 125 Foreground planting and this aliractive fence design
changed what otherwise may have bean a monoton-
ous visual eflect produced by the long line of frontage
fencing

Fig. 127 This communal space looks barren and uninviting,
because of the long dull rows of fencing and the
absence of other landscape leatures, such as
landforms and plant matarials,

Wood is the most commonly used material for fences
because of the wide range of passible designs; it is also
readily available and straightforward to build with. The
ease of maintenance, as well as general appearance,
should be foremost in the designer's mind when
considering a wood frame. It should be constructed from
lumber that has been pressure-treated with preserva-
tive, or wood such as cedar, which has particularly good
weathering qualities. Staining, painting or protecting the
wood must be done periodically to maintain its
appearance and protect the fence from excessive
wealhering.



Fences which separate private and communal areas
normally have a one metre wide gate. Wooden gates
must be carefully built to ensure thal they are safe and
durable the year round.

Fence posts should be sel plumb, below the frost line
and on compacted subgrade, with either crushed stone
backfill or concrele around the post. Al least two-fifths of
the post should be set below grade 1o make it stable.
Fence panels and slats should be a minimum of 150 mm
above finished grade so that the grass can be cul.

Fig. 128 Fencing must be planned in conjunction with
walkways |0 avoid problems like this.

Fig. 129 Foreground planting and a wall-designed fence
create this enfrance court and clearly define the
ownarship boundary.
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Fig. 130 Typical lence post instaliation in compacted crushed
stone or concrete.
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Chain-link fencing is often used around tennis courts,
swimming pools and busy playgrounds because it is
durable and not difficult to maintain. It is very secure, but
its semi-fransparent appearance makes it most useful
when visual screening, noise and wind control are nol
required. Chain-link fencing is usually not used next to
housing since it is expensive and does not visually
screen. A common solution is 1o build it beside
evergreens or other plants to make a long-term, secure
barrier that is more attractive than just the fence.

Fig. 131 Chain-link lencing is commonly used around lennis
courls, swimming pools and other outdoor recreation
areas because it allows air to circulate, is very
durable and increases securnty,

Garbage storage areas may be enclosed by fences,
walls, planting, landforms, or any combination of these
to make them less unsightly. When garbage storage has
been inadequately screened, it becomes an eyesore.

The most common type of garbage enclosure isa
wooden lence completely surrounding the garbage bin,
Wide doors are usually provided on the frant to allow
easy access to the garbage truck. The design should
allow air to circulate so that odours do not build up within
the enclosure, but animals must be stopped from poking
in the garbage. Both truck and pedestrian access doors
should be designed so that they work easily in the winter
when snow accumulales. Elevation changes and plant-
ing may also be used o screen garbage storage areas.

Fig. 132 This concrete wall encloses a garbage container. Il
might have blended betler with the general site
development il it had been made with the same
materials as the bulldings and planters, and had
been more convenienlly located.



Fig. 133 This simple but alfective garbage bin enclosura is
easily accessible and not unsightly.

Fig. 134 A garbage siorage area thal is carefully located
within the site development, carefully designed ancd
screenad with planting.
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44SITEFURNITUREANDOTHER
FEATURES

Site furniture and other leatures include benches, waste
containers, planters, bollards, water features and play
structures. These should be placed so that they do not
interfere with maintenance operations, snow removal
and pedestrian traffic. Site furniture can vary signific-
antly in style, size and cost. Generally, sile furniture that
is cuslom-designed and built will cost more than items of
similar quality available from manufacturers’ catalogues
or competitive retail suppliers. In many housing de-
velopments, communal space is provided which con-
tains benches, planters or play structures. Signage and
site lighting should be regarded as basic requirements in
all site developments (refer to Sections 4.5 and 4.6 for
more details).

Benches offer a reasonably inexpensive method of
providing passive recreation for adults. They can be
designed and located o harmonize with other site
fumiture, such as planters, information kiosks and
lighting, as well as landforms and planting. Taking a little
extra care with the design can greally improve a sile's
visual appearance al little or no additional cost. Benches
should have backrests because all people benefit from
back support when thay are sitting; also, many elderly
and partially disabled people need to be able to hold
onto the backrest when they sit down or stand up from
the bench.
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Fig. 135 A typical wooden bench with a backrest.

Some guidelines for designing benches and waste
receplacles are:

- benches should be comfortable

- benches should be designed to face an interesting
view whenever possible

- sealing areas should be prolecled from sirong wind
and sun

* benches should be designed so that they can be
placed in groups to encourage social interaction, or
separately for privacy

+ wasle receptacles should be set close (o benches

* one waste receptacle should be placed near every
two benches, and at the intersections of major
walkways

+ benches and waste receplacles must be durable and
resistant to weathering and vandalism

+ some maintenance will be required for all types of site
furniture

- special consideration should be made for disabled
people.

Fig. 136 The possibility of vandalism should be borne in mind
when designing or selecting stte fumiture. As can be
seen in this example, even solidly constructed
concrate furniture can be damaged.
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Planters vary in size from small pols thal are easily
moved, lo large cumbersome plant containers made of
either precast or cast-in-place concrete. Concrete
planters may be faced with brick veneer, or treated with
sandblasting or forming techniques to creale surface
textures. Rough-sawn timber or railroad ties are often
used because they are both easy to work with and are
readily available. However, if there is any possibility of
people sitting down on the edges of the planters or even
touching them, it should be realized that rallroad ties are
often treated with creosole wood preservative. Their oil
base stains clothes and hands.

Besides their obvious function of holding soil for plants
to grow in, planters may serve a number of other
purposes; they

- define space

- help creale or hide level changes

- provide a barrier between incompatible activiies

- provide for vegetation on roof decks and other areas
unsuitable for conventional at-grade planting.

Designers should keep in mind the stability of the
walls of larger planters in withstanding internal pressure
because of soil and water. Walls should be designed to
overcome these pressures and prevent the wall from
bulging outwards or breaking. Pressure from water
weight and freezing can be reduced by placing a vertical
layer of crushed stone behind the wall; and weep- holes
can be inslalled so that waler will escape rather than
build up, especially when the wall is more than 900 mm
high. Another way of removing excess water from a
planter is to putl water drains and a layer of crushed
stone at the bottom of it. To prevent the soil being
washed down into the gravel and eventually into the
drains, a soll separator is placed between the soil and
the crushed stone underneath.

Fig. 137 A good example of circular brick plantars that
complement the curvilinear design of the brick wall in
the background. Planters as high at this must have
weepholes at their base for adequale drainage.
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Thermal insulation is needed both under and around
root zones lo protect potted plants. In winter, rools must
be protected from the frequent thawing and refreezing,
which can be caused either by sunlight striking the sides
of a planter box or from the heat from below, asisthe
case with a rool deck planter. To solve this problem, itis
customary to place rigid insulalion on the sides of all
planters exposed to the sun and on the bottom of all
planters situated on top of heated buildings or garages.
The freezing of the soil in winter causes some
expansion, which tends to crack or push out the walls of
a rigid container which has no compressible malterial on
its inside surfaces. For further information on roof deck
planters, benches and waste conlainers, refer to Roof
Decks, Design Guidelines, (Ottawa: Canada Mortgage
and Housing Corporation, 1973, NHA 5220).
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Fig. 138 Ifthis typical wood planter is placed over a healed
building or garage, 75 mm ol rigid insulation should
be included between the soil separator and tha
gravel.
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e e Bollards are free-standing, vertical barriers which
prevent vehicular access into walkways and other
Oaclrest \_ FoH pedestrian areas. They are typically built of concrete,
GO i i i 300 10 450 oy wood, steel, brick or stone and are often located at the
st e entrance to fire lanes to prevent non-emergency traffic
Angular steel brackets every 1 m —. from eniering. The mos! common types ol bollards are
Compacied crushed slone the “removable" or “fold-down" kind, which can be
Walerprool mombrang — " quickly removed when emergency access is required.
interlocking pavers £ Bollards are also used with electrical outlets for vehicles
Sand levelling course 3 and for lighting paths, building entrances, and the
Rigid insufation intersections of walkways and roads.
Concreto glab
‘l— Bicycle path
AT Bollard with en-

= e

Rigid insulation
Lightweight soil mix
Fibreglass soil separator
Fig. 139 Typical construction detail of a combination wood
bench and wood planter on a roof deck.

(i Grushed siona! /

Fig. 140 Various uses of bollards.
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Fig. 141 Carved wooden bollards are well suited 1o this site
design.

Il bollards serving electrical aulomobile block heaters
are nol properly placed, they can be dangerous and
hard 1o maintain. For example, if they are situated on the
lar side of an adjacent sidewalk, then pedestrians will
have to walk around or over the electrical cords thal
connect the vehicles to the bollards. One solution would
be to widen the sidewalk and place the bollards on the
vehicle side ol the walkway; however, if they are located
too close to the curb they can be easily damaged by
vehicles.

Bollard with elecin-
cal outlets on thi
Pedestrian circula-  Electrical cords wrong side of tho
lion sidewalk; oloctnc
cords inhibit pedost-
\| t rian circulation
;!'...'_‘:I": - F'_E’—i—p_ —I I [ | e
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l I L i | ‘Parking stalls
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Mo parking zono I
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tion 1 m from curb
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[T ] 1’4
- L | - | L | -

—_— o
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Solution
Fig. 142 Il they are not carefully placed, bollards with

alectrical outlets can interdere with pedestrians on the
sidewalk,
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Fig. 143 An example ol a parking lol concrete bollard with
electrical outlets
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Play structures and the ground around them often are
the most active outdoor place in a housing development.
These valuable recreational features must be designed
and constructed for a vanety of uses and users. For
maore delails reler lo Play Spaces for Preschoolers,
(Ottawa: Canada Mortgage and Housing Corporation,
1978, NHA 5138) and Play Opportunities for School-
Age Children, 6o 15 Years of Age, (Ottawa: Canada
Mortgage and Housing Corporation, 1980, NHA 5318).

Play structures come in a variety of styles and sizes
from specialized manufacturers. Individually designed
play struclures are generally more expensive than
pre-manulactured ones. The most common type of play
structure found in lamily-orientated housing projects is
built of timber bolted together in a variety of sizes and
shapes. All kinds of games can be played on them and
they are normally strong enough to survive heavy use
with a minimum of damage. Spare parts are usually
available from the manufacturer. They are nol difficult to
maintain if they are properly installed; however, survell-
lance is necessary to prevent vandalism.

The sand or other play surface below and around the
structure should have an edge border 1o prevent the
loose material from being scattered onto nearby lawns
or sidewalks. The edge can be made of timber, pre-cast
concrete blocks, or cast-in-place concrete curbs.

Fig. 144 Children's play structures are valuable amenities thai
should be designed and constructed to accommo-
date the age-group most likely to use them. They
also must be built to withstand vandalism
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Water features are not often incorporated into the
landscape design of Canadian housing developments;
they are expensive 10 build and maintain, and the
summer is relatively short. Naturalistic pools, ponds and
lakes are in a different calegory than decoralive
fountains, and are designed to appear as nalural
landscape features. Their design is influenced by the
local climate, soil conditions, use, budget and the
housing project’s marketing concept.

Fig. 145 A fairly simple circular pond design enhances the
communal space of this housing development,

Pools and fountains on rool decks add greally lo the
attractiveness of the communal space. They must be
built carefully to ensure that leaks do not develop and
that the structure is strong enough to withstand the
weight of the water. The water should be circulated by a
pump and filter system to prevent it from stagnating. A
design checklist for water lealures consisls of:

Design

purpose

naluralistic or geometric
scale

size, shape

summer, winter use
mainienance

Materials
cast-in-place concrete
precast concrele
slone

brick and tile

metal and plastic

Technical Details

walerproofing membranes

waler source, natural or mechanical
overfiows

drains

filters and cleanouts

Mechanical and Electrical
pump systems

equipment space

controls

lighting

salely.



Fig. 146 Pools are very altraclive amenities, but require a
great deal of maintenance,
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4.5 SITE LIGHTING

Site lighting should be seen as a pnimary element of
landscape design. It performs a variety of functions,
such as improving the night-time visibility of signs,
house numbers and recreational areas, and illuminating
outdoor steps and walkways. A lighting plan should be
developed with a specialist who is familiar with the
various lighting intensities required for specific locations.
Particular attention should be paid lo operating costs,
physical altractiveness, and the possibility of the lights
being vandalized.

Fig. 147 Lighting standards (poles) and fixtures should be as
attractive in the daylime as they are at nighl. Here,
sile lighting complements the housing project’s
overall visual character,

Light fixtures should be made of materials which are
hard to vandalize; weather resistant for year-round
exposure to rain, snow and sun; well-built and anchored
to withstand storms; secure, durable and rust-resistant
for permanence and attractiveness; self-draining to
quickly get rid of rain and melting snow; shielded so that
the light source is not visible; and easy to install and
maintain.
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A lighting system controlled by an automatic on-off
switch saves energy and reduces operating costs.
Avoiding strong light intensities and limiting the number
of fixtures also conserves energy.

There are several ways of illuminating a site: "accent
lighting” consists of lighting along shrub borders to
display night-time colours and textures; "up-lighting”
describes landscape lighting where the light source is
usually near the ground and shining upwards in order to
illuminate trees, fences and signs; “down-lighting” refers
to a light source at eye-level or above that is used to
illuminate the ground or other site elements.

All lighting should tend to shine down to avoid
unnecessary glare. Light standards and fixtures should
be designed to scale and in visual character with the
housing project. Itis a good idea to use similar or
complimentary materials for the standards and fixtures
as the buildings and other site features.

10 to 15 m high

standards for project
roadways and park-
Ing areas

Landscape up-
lighting — Secondary walkway
1.0 m high stan-
dards for bollards
and othar secondary
walkway lighting

Landscape down-
lighting

i HALE It il

" 3190 5 m high stan-
dards for major
walkways, drive-
ways and
communal-use
areas

Street or parking
area

Fig. 148 Purpose, functional intent and aesthetics should be
kept in mind when determining size of lighting fixture
and standard (pole).
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4.6 SIGNAGE

There are four basic categories of signage:

- identification — identifies project by name, address
and logo; for example, a large entrance sign

+ directional — used to indicate directions to buildings,
dwelling units, parking lots, recreational areas and
traffic circulation

- informational — provides information about the site
layout, such as where to find visitor and tenant
parking

- regulatory — gives operational restrictions and
warnings, such as Mo Parking and Stop signs.

Signs should be designed to complement the visual
character of the housing project; this can be achieved if
similar materials and a uniform design are adopted. To
maintain unity and clarity, design guidelines should be
carefully developed before the project’s signage is
manufactured. The following two photographs of signs
should be studied in relation to Figure 151, an example
of typical design guidelines for sile signage. Essentially,
the guidelines attempt to define a sign's purpose, clarity,
convenience and order.

Fig. 149 Overcrowded signpoles cause confusion and detract
from a development's visual character.
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Fig. 150 Projectidentity is an important function of signage.

Additional landscape features, such as berms, plant
materials and lighting, can make a sign more
attractive, improve its readability and better relate it
lo its surroundings.

Fig. 151 Typical design guidelines for sile signage.

Subject/Intent

Location: the relationship bel-
winen the natural and man-
made olements of a site and

the effect ol signage place-
mienl

Form: a relationship 1o the
shape, style and design pro-
portions of adjacen! buildings
and landscape features

Scale: the size relationship of a
sign 1o a person, vehicle, build-
ing, group of buildings, or the
reest of the site

Design Objectives

ensure thal signage does
not elash with physical sur-
roundings

avosd obstructing impartant

VWS
place signs wharne they can
readily be sean by ap-
proaching vehicular and
pedesinan traffic
do not attach signs 1o rees
or other natural features
integrate signs with tha
bullding and landscape di-
sgn

+ avoid signage congesiion

- it should be well-
proportioned
the sign panel and shipoe

should be pleasing 1o look at

it should conform 10 the
project’s character.

the dimensions ol the sign
miust be in scale with the
functional senvice it per-
forms and the physical site
development around i

- gnsure that the individual

parts of the sign are in scalg

with each other

- avoid abrupt changes in size

from one sign fo the next

+ use sumounding landscape
features as a scake refer-
enca o determing the sz
of the signage.

Subject/Intent Design Objectives
Materials: all the elements - materials should be durable
required to produce & sign. and resistant 1o vandalism

Pratermed matenals include
wood, stone, brick, painted
sloal, exposed aggragata,
and concrete with a surlace
texture

Colour: the range or paleite ol
colours used as the signage

Message: the specific words
and symbsois on the sign

Lighting: bath the light
source and its intensity as it
ralates specifically 10 il-
luminating the sign
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- gign and buliding material

should be complemantary

- alimited number of mate-

rials should be combinad in
an attractive mannar

« matenals should enhance

the overall landscape de-
sign

the colour paletie should
reflect the colours lor the
project as a whole

« natural earth tones, which

blend with the landscapa,
are prefermad

< avoid luminous colours

usa primary or bright colours
sparingly

© use a limiled numbaer ol

colours in any sign

the typographical style,
symibols and lormat should
be attuned 1o the message
the message should b boel

« the number of words on the

sign and their size should
relate directly 1o the impor-
tance of the message, and
the distance from which tha
sign is lo be viewed. | the
sign will be seen from a
maoving vehicla, the praba-
ble speed al which it will be
travelling should be calcu-
tated

it should contain only those
elements which are abso-
lutely necessary lo convey
the message

avoid conspicuoushy glar-
ing light sources

+ provide a light source in

scale with Ihe signage

+ light the massage, nol the

background
provide a relatively vandal-
proot light liture
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4.7 SUMMARY CHECKLIST

Have the following been considered in choosing the
hard materials: their availability, altractiveness, how
easy or difficult they will be to maintain, and the costs of
construction and maintenance? (Refer to Section 4.1)

Have the following been kept in mind when selecting
paving materials: purpose, cost and availability, appear-
ance, durability, safety, noise, light reflectivity, mainte-
nance and subsoil drainage characteristics 7 (Refer to
Seclion 4.2)

Do walls, fences and screens fulfil the functional
requirements of enclosure, privacy, lerritory, ownership
delineation, visual screening, climate control, noise
abatement, security and ease of maintenance? (Refer to
Seclion 4.3)
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Are the walls and fences physically appealing, in scale
and in visual character with adjacent buildings and site
features? (Refer to Section 4.3)

Are garbage enclosures designed and constructed
adequately to screen garbage bins, and are site
locations, grading features and planting incorporated Lo
improve their appearance? (Refer to Section 4.3)

Is the site furniture safe, functional, attractive, easy to
maintain and durable, and can it be used by disabled
persons? (Refer to Section 4.4)

Is there enough outdoor lighting to discourage
vandalism, lo provide securily zones and to illuminate
slreet signs, house numbers and walkway grade
changes? (Refer to Section 4.5)

Is the sile signage easy to read? Does it complemeant
the project’s visual character? Are all four basic
categories of signage necessary? (Refer to Section 4.6)

Have design guidelines been developed for the
housing project’s signage? (Refer to Section 4.6)



CHAPTER 5 —PLANT MATERIALS

The success of a site development is generally atfected
by the materials which are chosen to tumn the layout and
grading design inlo a physical reality. This chapler
concentrates on planl malerials and will investigate
functional applications, aesthetic values, growth re-
quirements and plant selection.
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5.1 FUNCTIONAL APPLICATIONS

The planting of trees, shrubs, vines and groundcovers,
as part of a landscape design, serves a variely of
functions:

control of light, shade and glare
contral of wind and snow
control of pedestrian traffic
screening and visual control
control of erosion.

Probably the mostimportant use of plant materials as
part of landscape design is the way they create and
define the sile's usable spaces. It is important lo
understand that plants take up space and therefore can
be used to create outdoor walls, rooms and other
defined spaces.

Fig. 153 Planis have been well placed here o reduce the
amount of long continuous lence that can be seen

Fig. 154 A combination of planting and fencing which makes
an outdoor living area more privale and grass
maintenance unnacessary,

Fig. 152 An example of plants used o define spaces and
control padestrnan circulation.

Plants can elfectively enclose private space; a hedge
around a patio is one example. They are often the mos!
visually unifying element within a site development. It is
important that planting be coordinated with all other
aspects of the landscape design to reinlorce the overall
concepl. Planling can be combined with hard landscape
materials such as fences, walls and garbage enclosures
io obtain the most functional, appealing and cost-
effective resulls.
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Plants can effectively reduce the glare caused by
sunlight reflecting off buildings and streets, automobile
headlights, salety lights and illuminated signs. The
number, size, type, density and location of the plants
influence how successfully the light reflection can be
controlled. The positioning of the plant is critical for
decreasing light glare; ideally, it should be set directly
between the viewer and either the source or the
reflecting surface. Plants near windows may effectively
reduce the amount of sun which floods into the dwelling
in summar, and makes stationary and moving night
lights less intrusive throughout the year. Deciduous
plants are ideal lor blocking summer sun while allowing
sunlight to enter the windows during the winter,

A smaler plant hare
to reduce rellaction

Fig. 156 Planis can be stralegically placed to reduce the sun's
glare and reflection.

Planting loasans

glarge
Shaded private zone I el

Fig. 155 Trees planted next to this building reduce glare and
provide shade.

Planting trees around or within parking lots is
generally a good way to lessen glare and provide shade
for parked cars. If there is insufficient planting near pools
to absorb the bright sunlight, the reflection from the
waler can be annoying. It may be impossible lo plant
around a pool er fountain without destroying views, but il
the planting can funnel wind onto the waler, the resulling
rippling of the surace water will decrease reflection and
glare.

VSR

'_..|‘.
Planting needed 1o
control light from
MOVING SOUToe

Fig. 157 Planting to control glare from stationary and moving
light sources.
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Plants and fences also control wind and snow. Plants
obstruct, quide, deflect and filter wind. Massing together
both deciduous and evergreen trees and shrubs
produces a solid barrier which can effectively reduce
wind velocities. The side of a housing project that is
exposed to the prevailing winter winds should be
protected by a windbreak of some sort. It will help to
conserve energy in the building.

Conilerous screen
Planting

Wind

Wind vislocity of 100 .4
par cenl ,£ £

]

2xH

Fig. 158 A dense screen planting composed of six-metre tall
coniferous trees will reduce wind velocity to 25 per
cent leeward of the barrier for up 1o a distance ol
twice the height. Gary O, Robinetie: Plants/
People/and Environmental Quality (Washingtan,
D.C.: U.S. Department of the Intarior, 1872).

B3

Drifting snow, even when the fall is not deep, isa
hazard for pedestrians and becomes expensive to clear
away. Closely spaced rows of trees or shrubs, with or
without fencing, can help to control snowdrifts and save
money. Generally, increased snow deposits occur
downwind for a distance of aboul five to six times the
height of the barrier. Gaps in windbreaks normally
remain clear of snow because wind accelerates through
these openings and blows the snow away.

H = haight of barmor

o

Sheltarbell 1010 20 imes H
Snow accumulation
for 5 1o 6 times H
H = Hoight ofbarriet 4,6 10 wind turbu-
Wind and blowing .= = [° .~ lence and slower

0

wind speed caused

Road or parking
Snow accumulation area .
due to wind furbu-
lence in front of bar
rit

Fig. 159 Typical effects of vegetative shelterbelt planting to
control wind and snow on an exposed site. Gener-
aliy, turbulence or slowing of wind thal is carrying
snow will cause it to be deposited at that point.
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Although a major function of planting is to control
pedestrian circulation and define property boundaries, it
should be emphasized that a good sile layoul is the most
critical element for satisfying the needs of residents,
Planting should simply contribute to the functional and
aesthetic aspects of the site layout; it should not have to
be the principal means of controlling traffic. For
example, plants may be pul down at key locations to
discourage pedestrians from taking short cuts across
lawns, but it should not be necessary to line most
walkways with them. Dense hedges or mass shrubs al
least one metre tall are very effective physical barriers to
control pedestrian circulation. However, plants lower
than one metre will discourage most pedestrians and
indicate ownership by illustrating a break between
private and communal space. Similarly, rows of decidu-
ous trees with branches removed to above eye level can
suggest a barrier and may be safer, since molesters
cannot hide behind them as easily as behind shrubs or
coniferous trees. Nevertheless, coniferous trees are still
preferred for circulation control because of their sharp
lexture, rigid form and year-long visual screen.

Fig. 160 A dense hedge here controls pedestrian circulation
and lends privacy to dwellings nearby.

Fig. 161 Coniferous planting, in conjunclion with landforms,
emphasizes the pedesirian circulation route,
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Another major attribute of planting is that il screens
unsightly areas, such as garbage collection bins and
parking lots. Adjacenl land uses that may deserve lo be
screened are commercial sites, parking lots, roads and
slorage areas. When plants are chosen for the screen,
consideration should be given to the size of the object
thal requires screening, its distance from the observer
and whether the observer is moving or stationary.

Fig. 162 This mass planting of treas and shrubs is an eflective
and attractive method of screening a housing project
from busy roads and parking areas.

Fig. 163 These lall hedges lend privacy to outdoor living
areas.

Planis do not have to be used solely to screen
objectionable views but can also be used to accentuate
pleasant ones. By carefully locating plants, a good view
or site leature can be framed for the viewer.
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Erosion is most effectively controlled if the factors that
contribute to it are fully understood. Planting, especially
grass and other groundcovers, can help preserve the
soil on steep slopes. Groundcover plants have fibrous
and shallow rool systems which effectively hold the soil
particles logether, while the upper part of the plant
reduces the speed of surface water run-off. The leaves
of the plants also break the velocity of {alling rain, which
otherwise can loosen soil and accelerate erosion.
Muilches that provide a cover lo prevent wind and waler
from dislodging the soil particles are also useful. Section
6.1 provides additional information on erosion.

Fig. 164 Mass shrub planting along this sieep slope helps
reduce erosion and sedimentahon
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Grass can be a very effective and economical way to
control erosion, although it should not be planted on
slopes exceeding 33 per cent (1: 3). Sodding is
genarally the best way lo ensure a rapidly established
groundcover thal will stop erosion; on a steep slope, the
sod should be pegged to stop it from slipping. If possible,
terracing or other mechanical methods of erosion control
should be combined with planting to counteract erosion.
Mass shrub planting along slopes is an alternative way
of checking erosion; if the correct plants are used, they
will need less long-term maintenance than grass.

Fig. 165 Because this slope is so steep, grass shaould not
have been used 1o stabilize the embankment
Moreover, placing loose sod over rock and poor soil
obviously does nol help the plants to grow

5.2AESTHETIC VALUES

Plants are frequently used to beautify a housing project.
A good designer can explolt their varied colour and
texture lo add great interest and beauly o the site
landscape. Coloured bark is especially attractive in a
winler landscape: for example, Red Osier Dogwood has
distinctive red twigs thal contrast well with the whiteness
of snow. A variation in loliage tones can highlight special
plantings; for example, the blue linge of Colorado Blue
Spruce among deep-green pines. Plants change colour
and form, so the designer should ensure that they are
visually interesling in both summer and winter

Fig. 166 A plant's colour, texiura, size and form can be used
lo create a spacial ellect in the site landscape



Frequently, plants with special textures are set nextto
other special building materials or hard landscape
features. The most obvious variations in planl size and
form are between trees, shrubs, groundcovers and
vines. Because every plant is a three-dimensional
object, a variety of sizes and forms can be grouped to
complement the functional applications of the site
layout, as well as to display their unique “sculptural”
gualities. Sizes and forms of each species must be
carefully considered because each season plants
undergo drastic physical changes which affect their
appearance. It is possible that they may mature into
quite a different form from when they were lirst planted.

Fig. 167 A variety of planl sizes and forms adds interest to this
mass planting

Each plant must be wall integrated with its surround-
ings. Il plant forms, sizes, colours and texlure are too
randomly combined, there is a danger of creating an
incongruous site design. Plants should be chosen and
placed lo complement the architecture’s visual charac-
ter, as well as to relate in size and scale to surrounding
buildings, landforms and the existing vegetation,

Informal planting means grouping plants according to
their size, shape, colour and lexture. These planis are
often laid out in an irregular pattern to simulate a
natural-looking landscape, Formal planting generally
consists of placing plants so that they accenluate
building entries and walkways; this style of design often
sets plants in a line, such as closely timmed hedges.

Plants naturally attract wildlife, especially if they bear
fruits, nuts or berries. Birds and animals shelter and
seek safety under them.
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5.3GROWTH REQUIREMENTS

The basic growth requirements which influence a plant's
chances of survival on any sile are:

hardiness

moisture

light

soil and nutrients

siresses

maintenance considerations.

Agriculture Canada has assessed the suitability of
generally available plants relative lo large-scale climatic
variations; their map of Plant Hardiness Zones is widely
accepted as a general guide to plants’ hardiness (see
Figure 168). Since variations in microclimate, salt spray,
air pollution and Chinook winds further decrease a
plant’'s hardiness, a local expert should be consulled to
delermine the besl planis to use.

The Agriculture Canada Plant Hardiness Zones
comprise len zones numbered from 0 to 9; each zone is
compesed of sub-zones ‘a’ and 'b', Each sub-zone 'a’is
slightly more harsh to plant material than area 'b’; the
lower the number of the zone, the more hostile the
climate. The harshest climate is the Arctic Zone Oa,
where temperatures frequently drop below -40°C during
the winter. In contrast, the mildest zone of Sa is found in
portions of southwestern British Columbia, where
lemperatures raraly fall below 0°C. Generally, plants will
survive in all zones which are milder than those for
which they are raled. For additional details on tempera-
ture variances across Canada, refer to both Figure 4 and
Appendix B
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Fig. 168 Plant Hardiness Zones. Source: Agricullure Canada, Ollawa.
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The scarcity or overabundance of soil moisture has a
major effect on plant losses or poor growth. An adequate
water supply should be provided at various locations on
the site so that plants can be watered conveniently and
regularly. This is particular important for evergreens,
which require a lol of watering in the fall to ensure that
they survive the winter,

Excessive soil moisture can be caused by a high
waler table, or poor soil drainage brought about by
dense soils or inadequate surface drainage. Plants have
different moisture requirements; for example, pines
cannol tolerate continuously damp or high water-table
locations, whereas willows thrive in the same conditions.
If the soil is too saturated, a subsurface drainage system
can be installed.

If drier conditions prevail, the soil's moisture retention
can be improved by incorporating clay topsoil and
mulches, reducing run-off velocity to allow more surface
water to penetrate the ground, and installing an
underground irrigation system. If anirrigation system is
needed, it should be recognized early in the design
process, when the site analysis information is being
analyzed. Usually, the larger the site development, the
more aconomical an underground sprinkler system is.
Underground sprinkler systems are being installed quite
frequently in the drier regions of Canada, where they
help to reduce maintenance and plant replacement
costs. For details on precipitation variances across
Canada, refer to Figure 5 and Appendix B.
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Fig. 169 Underground sprinkler or irrigation systems are
usually installed after final grades are established but
before planting or seeding takes place.
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All plants need light. Many plants need full sunlight to
flower or produce fruit, but others may be scorched if
they are exposed directly to the sun. These planis are
better suited to shady conditions and should be set next
to buildings, fences and other plants. The light intensity
and the number of sun hours vary across Canada. As a
result, plants that require shade to thrive in one region
may require full sunlight in ancther. For details on hours
of bright sunshine per month across Canada, refer to
Figure 6 and Appendix B.

Soil supplies a plant with nutrients, including water
and oxygen, for its growth and reproduction. Since plant
root systems are anchored in the soil, its properties of
texture, structure and porosity greatly affect the plant's
growth. Texture is a term that refers to the "feel” of a soil
when it is rolled between the fingers; sandy soils are
coarse and gritty, while clay soils are smooth and sticky.
More technically, texture is defined by the content of
sand, silt and clay particles found in a given sample.
Soils with high sand or gravel content are porous, have a
low water-holding capacity but provide good drainage.
Conversely, soils with a high silt content have a greater
waler-holding capacity as well as a wide range of
minerals. The proportion of clay particles in a soil is most
important since they are a storehouse for plant nutrients
and a major determinant of the soil's water-holding
capacity. The concentration of clay particles also directly
affects the swelling, shrinking and stickiness charac-
teristics of a soil.

Soil structure refers to the physical arrangement of
mineral and organic particles into aggregates of different
shapes, sizes and porosities. An ideal soil structure
affects the movement of air and water, as well as
increases the soil's resistance to erosion.

Soll porosity refers to the total pore space that is filled
with either air or water. Porosity generally determines
soil drainage, the relative volumes of water or air that
can be held by the seil, and the extent of root
penetration. Good soil porosity can be destroyed if the
soil is compacted by heavy equipment during construc-
lion; it will then have to be restored by mechanical
means.

A soil's most important chemical characteristic is its
degree of acidity or alkalinity. Whether it is acidic,
neutral or alkaline greatly affects the soil's suitability as a
growing medium for various species of plants. The
acidity level of a soil is dictated by the amount of
dissolved hydrogen present init; this is represented as
pH. The pH scale varies from acidic to alkaline on a
range from 0 to 14, with 7 being neutral. Generally, a soil
with a pH below 6.6 is acidic; if it is more than 7.3 it is
becoming noticeably alkaline, From pH 6.6to 7.3 s
generally neutral and a good growth medium for plants;
but plants will also grow well in mildly acid soils of pH 5.5
to 6.5.

The acidity tolerances of particular plants usually
include a span of two or three pH factors. If existing soil
and subsoil acidity is a problem, limestone can be added
lo increase the pH value, while aluminum sulphate,
powdered sulphur, or peat moss will make the soil more
acidic (by lowering the pH). Where continued mainte-
nance by a trained horiculturist is not assured, plants
should be chosen on the basis of the existing soil pH.

The major nutrients provided to plants through the soil
are nitrogen (N}, phosphorus (P), and potassium (K).
These three elements comprise the bulk of the nutrients
sold as commercial fertilizers; smaller concentrations of
sulphur, calcium, magnesium and boron are also
included. If there are excessive or insufficient nutrients
in the soil, plants will not grow as well. Nitrogen is the
most important nutrient for continued plant growth; its
prasance is evident in dark green plants and lawns.
Phosphorus promotes vigorous growth and stimulates
root and seed development. It is most generously
present in a soil pH range between 5.5 and 7. Potassium
exists in most soils with other elements; its precise
biochemical function is unclear, but it makes plants
hardier and more resistant to disease.
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Soil tests and analysis are available free or at a
nominal cost from most provincial departments of
agriculture. These analyses normally include sugges-
tions for improving ferility and altering soil pH. Similar
services are provided by independent soil-testing
laboratories, but usually at a higher price. If the site
development is extensive and soil conditions are known
to vary considerably, it may be advantageous to have
the testing agency take the soil samples and submit a
complete analysis.

Proper plant selection and location is important to
avoid subjecting plants to unnecessary stresses, such
as:

- wind exposure

- frost pockels

- insects and diseases

+ air or soil-borne salts

- air pollution

- vandalism

- snow removal and storage

- chemicals, such as broad-leaved weed killers.

A number of additional stresses may arise which will
jeopardize even the hardiest plants. For example,
construction wastes, such as lar, muriatic acid, asphalt
and concrete, can contaminate soils and cause poor
drainage. This, in turn, may cause a deficiency or
excess of surface run-off, thereby supplying the plant
with too much or too little water. Construction traffic,
storage of materials, or severe grading changes may
also damage the root systems of existing vegetation.

Fig. 170 Methaods of preventing root damage, such as placing
the sidewalk further from the tree and using tree
mounds, should have been considerad before sile
construction began. With this amount of root damage
and other plant stress, there is little chance of these
trees surviving.

e

Fig. 171 Atree which has been protecled from vandals,
maintenance equipment and animals by trunk
wrapping and a wire tree guard will have a better
change of survival.

Extra watering and attention must be given to most
plants during their first few years in order to become
established. Later, maintenance is necessary because
the plants undergo various stresses. For example, trees
and shrubs require pruning to remove old, weak and
diseased stems or branches. For details on mainte-
nance programs or procedures, see Sections 6.4 and
6.5.
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S.4PLANT SELECTION

The cost and availability of plants vary widely across
Canada. Ordering plants which are not available locally
and which have lo be brought in from other regions is
expensive. Factors which influence cost are size
(caliper, height, spread), type (deciduous, coniferous),
condition (single or mulli-stem; baskel or containers)
and availability. Factors which then influence availability
are market demand, number and location of distributers,
hardiness, growth characteristics and maintenance
requirements,

A “plant list” and a planting plan should be prepared,
which illustrate the location, types, sizes and conditions
of plants to be used in the site development. For the
sake of accuracy and to maintain a certain amount of
uniformity, plant specification should always include
both the bolanical name (Latin) and the common name
(English/French). Specification of common names only
is not recommended because the same species may be
referred to by several different common names in the
same region, and the same common name may be used
to describe dilferent plants. For simplicity, plants are
usually listed by general horticultural divisions, such as
deciduous trees and coniferous shrubs. These
categories are standard for landscape drawings and
specifications, and form the basis for the Canadian
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Nursery Trades Association's Guide Specification for
Nursery Stock. This publication also describes branch-
ing, root conditions, forms, heights and other details for
each category and size of plant supplied by Canadian
nursenes. A planting plan should include “notes”, which
give installation and planting details, advice and
warnings, staking and guywire technigues, and recom-
mendations for preserving existing plant material. A
“plant list" should also be included, with the following
important information:

- botanical name

+ commaon name(s)

+ quantity (numbers of each plant used)

+ size (caliper, height, spread)

- spacing (distances between plants)

- condition (stem condition, trunk wrapping, container
stock)

- remarks/comments.

The following five figures lis! dependable plants which
are available in most parts of Canada and are relatively
low maintenance. Unless otherwise staled under “Re-
marks”, these plants will tolerate both full sunlight and
light shade; low to medium fertility; 5.5 lo 6.5 pH; moist
to well-drained soils; and light clay 1o sandy soil lextures.
The information listed under “Hardiness Zones™ refers
to the Canadian Plant Hardiness Zone Map, Agriculture
Canada, lllustrated as Figure 168,

The following abbreviations are used in the "Re-
marks" column:

Shade: tolerates moderate shade, such as north face of
building

Sun; requires full sun for at least four hours per day
Salt: lolerates some wind-borne sall

Salt X: sensitive to wind-borne sall

PHS: requires acid soil

pH7 +: requires or tolerates alkaline soils

Wet Soil: tolerates heavy or poorly drained soils and
requires constant moisture supply

Dry Soil: requires light, well-drained soils and tolerates
drought

Sterile: without the capability 1o reproduce; will not
sucker or produce fruit

Soil: can tolerate low fertility, soil nutrient levels
Specimen: the plant has a striking form or colour that
renders it suitable for planting in a prominent place.
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Fig. 172 Deciduous Trees.

Mature

Hardiness Height

Zones Botanical Name Common Name {m) Remarks

1b Acer negundo Maniloba Maple. Box Elder 12 weak wood; fast growing; wet soil

b Larix decidua European Larch 15 sandy; moisl soil. needielike foliage

1b Larix laricina Tamarack 25 very hardy; golden lall colour; very open

1b Salix pentandra Laurel Leaved Willow 12 aphid pest problem; wat soil; high
maintenance

2 Betula verrucosa “gracilis’ Cutleal Weeping Birch 10 small leaves; hanging branches

Za Betula species Birches 16 senous insect pasts; winter interest

2a Malus baccata Siberian Crab Apple 6 narrow form available: edible fruil

2atod Populus species Poplars 6-22 last growing; short-lived; variety of forms

2a Sorbus decora Showy Mountain Ash & interesting fruit; shrubby form

2b Elagagnus angustilolius Russian Olive 7 silver foliage; suffers winter damage

2b Larix kasmplen Japanese Larch 16 loses needles annually; fall colour

b Fraxinus nigra Black Ash 16 few pasis; fall colour

2b Framinus pennsylvanica lanceolata Green Ash 16 few pests, heavy soils, yellow lall colour

2b Syringa amurensis japonica Japanese Tree Lilac 6 lew pests, large white blossoms, pyramidal

2blo 5 Malus, varieties Hybrid Flowering Crab Apple 6 some sensilivity Lo fire blight disease

a Sorbus aucupana European Mounlain Ash 12 rounded lorm with open foliage

3a Agsculus glabra Ohio Buckeye 9 blessoms, shrubby form, orange

3a Amelanchier canadensis Shadblow Serviceberry 8 fall colour, edible frult, white flowers in
spring

3a Callis cccidentalis Hackberry 16 form like Amearican Elm, disease resistant

da Sorbus aucuparia European Mountain Ash 12 dry soil, interesting fruit

3a Prunus padus commutata European Bird Charry last-growing

3a Prunus virginiana melanocarpa Chokecherry shrubby form, single. white llowers

3a Prunus maacki Amur Chokecharry & winter interast, white llowers in May

3a Uimus pumila Sibenan Elm 16 short-lived, weak wood, lfast-growing

3a Acer saccharinum Silver Maple 22 fast-growing, wet soils, weak wood

3a Fraxinus amencana White Ash 19 heavy soil, purple or yellow fall colour

3a Tilia cordata Littleleal Linden Lime 16 tolerates air pollution, densely branched

4a Acer rubrum Red Maple 19 red Tall colour, moist soil, fast-growing

4a Alnus incana Speckled Alder & wet soil, dense dark green foliage

4a Salix alba Tristiz Golden Weeping Willow 16 wet soll, aphids, aggressive roots

4 Ginkgo biloba Maidenhair Tree, Ginkgo 16 highly resistant to disease, fall colour

S5alo6 Acer platanoides Morway Maple 16 heavy shade, various foliage colours, lorms

ba Acer saccharum Sugar Maple 22 fall colour, fast-growing

5a Agsculus hippocastanum Baumann's Horse Chestnut 16 less fruit than common type, large fiowers

Baumannii

5a Cercidiphyllum japonicum Katsura Tree 16 wel soil, lew pesls

Sa Gledistsia triacanthos Inamis Thormiless Honey Locust 16 creates light shade, foliage colours, faw
pesls

S5alo6 Cuarcus species Red, Scarlel, White and English 16-18 slow to medium growth, long-lived,

Oaks

specimen lrees, some narrow forms
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Fig 172 continued

5b Prunus sarrulata Oriantal Cherry 7 various forms, fall colour, blossoms

&b Calalpa speciosa Morthemn Catalpa 16 fast-growing, conspicious white flowers

5b Cralaegus phaenopyrum Washington Hawtharn 7 clusters of red fruit, tharmns

&b Magnolia soulangiana Saucer Magnolia siriking spring flowars before leaves, needs
winlar protection

Ga Adlanthus altissima Tree-ol-heaven 16 fast-growing; sterile solls; pollution
rasislant; odorous

Ba Fagus sylvatica European Beech 22 winter interest; long-lived; attractive flowers

Ba Linodendran lulipifera Tulip Tree 22 few pests: large flowers; specimen tree

fia Platanus acenfolia London Plane Tree 18 winter interest; poliution resistant

6 Comus florida Flowering Dogwood shade; llowers

6 Acer circinatum Yine Mapla fall eolour

6 Carcis canadensis Eastern Redbud q likes shade; pink flowers in spring

Fig. 173 Coniferous Trees.

Mature

Hardiness Height

Zones Botanical Name Common Name {m) Remarks

b Picea glauca Whitle Spruce 19 bright green to biuish grean foliage

1 Picea mariana Black Spruce 16 wet acid so0il; unallractive al maturity

1 Pinus mugo Mugha Pine 1-4 dry soil; needs pruning: good hedge

2a Picea pungens Colorado Spruce 16 bluish to green foliage; pollution resistan

2h Abies lasiocarpa Alpine Fir 17 blue/green; slow growing; narrow

2b Picea abies Morway Spruce 22 broad spread at maturity; attractive
branching habit

3a Pinus cembra Swiss Stone Ping 9 specimen; slow-growing; disease resistant

da Pinus contorta latifolia Lodge Pole Fing 19 narrow form; light shade

3a Finus ponderosa Ponderosa Pine 19 E;Grkugm resistant; fast-growing; platelike

Ja Pinus strobus Eastern White Pine 22 sensilive 1o air pollution and dry wind

3a Pinus sylvesins Scolch Pine 16 tolerales air pallution; tan bark

da Thuja occidentalis Eastarn While Cadar [ sall tolerant; many varneties less hardy; wet
alkaline soil

4a Abies concolor White Fir 16 speciman; medium growth rate

A Abigs koreana Korean Fir 9 slow-growing specimen

da Pseudotsuga menziesi glauca Douglas Fir 16 sensilive to air pollution; good windbreak

b to 7 Chamaecyparis species False Cyprass 3 specimen plants; need humid conditions

6 Thuja plicata Giant Arborvitae 10-20 various forms and colours; green foliage

db Tsuga canadensis Canada Hemlock 9 wel alkaling soils; shade; long; slender

5a Ficea omorika Serbian Spruce 16 narrow speciman plani; glossy green foliage

5a Pinus nigra Ausinan Ping 16 specimen; will withstand urban conditions

5b Chamaecyparis species False Cypress 9 spacimen; need well-drained, wel soil

6 Tsuga heterophylla Wastern Hamlock 3o+ good in high aliitudes; humid weather:
taliest hemiock: wet soils

7 Cedrus atlantica Atlas Cedar 25 specimen; various colour forms
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Fig. 174 Deciduous Shrubs.

Mature
Hardiness Height
Zones Botanical Name Common Name (mm) Aemarks
2a Acer ginnala Amur Maple 3000-6000  noeds acidic soils: fall colour
2a Caragana arborescens Siberian Peashrub S000 mu pod il produced: dry soil,
2a Caragana pygmaea Pygmy Peashrub 2000 spiny; dense; good barrier hedge
2006 Cornus alba (varigties) Dagwood 2000 Tutammnn stem and leal colours; shade or
n
Za Comus stolonifera Red Osier Dogwood 2000 red stems; native; wel soil
2al05 Coloneastar species Daciduous Coloneasters 1000-2000  good hedges, groundcovers; pH 7.0+
2a Lonicera species Honeysuckles 1000-3000 W: Iwiggy (disease - Witch's
2a Myrica pennsylvanica Baybaermy 2000 slonle; attractve fruit
2a Parthenocissus quinquelolia Virginia Croepar 3000 high Ving or groundcover
2a Polentilla fruticosa Bush Cinguetoil 600-1200 many vaneties, forms, flower colours:
drought lolerant
2a Prunus tomentosa MNanking Cherry 2500 edible Iruit; droughl tolerant
20 Ribes alpinum Alping Currant 1500 shade; dense form
2a Rosa rugosa Rugosa Rosa 1000 spiny; good barrer plant
2n Sorbaria sorbifolia Ural False Spirea 1500 ahado or sun
20 Symphaoricarpos albus Snowborry 1000 drought talerant; sun or shade
2a Syringa species Lilacs 1000-4000 vanous forms; llower colours
20 Uimus pumila Sibarian Elm 2000 + bushy tree - can form hedge, weak wood
2a Viburnum trilobum Highbush Cranberry 3000 edible rull; shade
b Hippophae rhamnodes Saen-Buckihormn 4000 mﬂw; sall +; silver leaves;
o #
2bw5 Physocarpus species Ninabark 2000 good hedge; gold foiage form
20 Prunus triloba Flowering Almond 2500 large blossoms
] Rosa rubrifolia Redioal Rose 2000 good barner plant
2b Salix purpurea Gracilis Purple Osier Willow 1000 grey-groen loliage; purple slems: wel soils
2bio 4 Sambucus species Elderbarmies 3000 golden forms; edible bemes;
shade or sun
2b Spirea bumaida Low Spireas 1000 various llower and loliage colours
2bio & Spirea, vaneties Tall Spirsas 1200-1800  bridalwreath-type spireas
3 Ahus typhina Staghom Sumac TO00 swill growth; good fall colour
k| Prunus x cistena Purple-leaved Sand Cherry 5000 purple leaves; small white flowers
Ja Euonymus alalus Burning Bush 2000 fall colour; pH 7.0+
Jawd Philadelphus species Mockoranges 1500-3000  large while flowers; some loliage colours
3a Viburnum lantana Waytaring Tree 3000-5000  dry soil; shade or sun
4 Amelanchuer species Servicobemes, Saskatoon 2000-8000  native; fall colour; many blossoms; edible

frust
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Fig. 174 continued

4106 Forsythia, varisties Forsythia 1500-3000  early blossoms

4 Hypericum calycinum St John's-Wort 1000 wel soil; groundcover; yellow flowers

5 Acanthopanax sieboldianus Five-leal aralia 2000 sterile soil; tolerates poliution; spiny; shade
or sun

5 Kemia japonica Japanese Kerria 1000 stands dense shade: winler interest

St 6 Ligustrum species Privets 1000-3000  shade or sun; good hedge; last-growing;
various foliage colours

[ Deulzia gracilis Slender Deutzia 1000 compact; dense

] Rosa multiflora Japanese Rose 2000 spiny; dense

(] Acer palmatum (vanelies) Japanese Maple 3000 small; elegant leaves; vanety of colours;
needs shelter from wind

Fig. 175 Coniferous Shrubs.

Mature

Hardiness Height

Zones Botanical Name Common Name {mm) Remarks

1 Pinus mugo Mugho Pine 1200-1400  sun; dry soil; sall

ib Thuja occidentalis ‘Emerald’ Emerald Cedar lo 3000 compact; pyramidal; bright golden foliage

2a Juniperus horizontalis Creeping Juniper 150 sun; dry soil; pH 7.0+ vanous foliage/
colours; good ground cover

2a Juniperus sabina Tamariscilolia Tamarix Savin Juniper 300-600 prostrate groundcover

2a Juniperus sabina Savin Juniper GO0 sun; various loliage colours, good
groundcover

2b iurlin-erus chinensis Plitzenana Golden Pfitzer Juniper 1000 sun; yellow lip foliage; good groundcover

e

2b Thuja eccidentalis Wareana Sinenan Cedar 4000 sun; salt

3aohs Juniperus chinensis Chinese Juniper 1000-4000 sun; vaned selections of heighis; hardiness
colour; good groundcovar

Ibto 4b Juniperus scopulorum Rocky Mountain Juniper 2000-4000 sun; varnous foliage colours

3b o &b Juniperus virginiana Eastern Red Cedar 3000-5000 sun; very narrow forms

3a Thuja occidentalis Woodward Globe Cedar 1000+ round form; shade; salt

4b Picea glauca Conica Dwart Alberta Spruce 1500 pyramidal; protect from winler sun

ab Taxus cuspidata Upright Japanese Yew 3000 columnar form; shade; salt

4a Taxus cuspidata Nana Dwarl Japanese Yew 1000 spreading form; shade; salt

Ga Juniperus communis Common Juniper 1000 good groundcover

5b Taxus x media Hybnid Yews 1000 various forms, colours; shade; salt
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Fig. 176 Broadleal Evergreen Shrubs.

Mature

Hardiness Height

Zones Botanical Name Common Name {mm) Remarks

2 Arclostaphybos uva-ursi Bearborry 100 slow 1o establish; groundcover; pink
flowers

2b Daphne cneorum Aose Daphne 500 rosy pink fowers; needs SNOW COver on
prairies

2b Pachistima canbyi Canby Pachistima 200 sun or shade; groundcover

3a Yucca glauca Spanish Bayonet GO0 sun; pH 7.0+

3bio 6 Genista spocies Greanwaed 150-400 yellow flowers; good groundcover

bl Fems, vanous Femns 500-2000  shade; moist soil; varous pH

b Vinea minor Perniwinkle 200 shade, groundcover

S5t07 Rhododendron specias Ahedodendrons 600-1500 pH 5.0 - shade; many varieties

6 Colonaaster species Creeping Coloneasiers 100-500 ﬁdwm;mmiw barries;

6 Euonymus fortunei Wintercreepar 200-1000  groundcovers and vines

6 Cytisus spocies Broom 400-1000 sun; starile, dry soil; good groundcover

(] Lavandula spica Lavender 500 sall +

6 Mahonia aqguilolium or repens Oregon Grape S00-1500  thorny leaves: sun of shade

&b Gaultheria procumbens Wintergreen 600 groundcover, sun of shade; salt+

Bl Piaris japonica Japanase Andromeda 1500-3000 gﬁ dense; compact form; coloured

LE}

Bb Prunus laurccorasus Laurel 800-2500  good tall hedge

6+ Erica and Calluna species Heatihs and Heathers 100-500 pH 5.0 - attractive flowers; good
groundcovers

7 llex spacies Holly 1000-1500  salt+

T Aucuba japonica Japanesa Aucuba 1000-3000  shade, attractive bermes 0 winter;
tolerates air pollution

7 Rhododendron japanicum Japanose Azalea S500-1200  shade: moist soil; many vanetes

7 Berbaoris spocies Evergresn Barbarry 500-1800  thorns: dense branching: sun; shade

7 Cotoneaster species Upright Coloneasters lo 3000 attractive berries

7 Elapagnus species Elapagnus 3000 silvary leaves

Bb Camallia japonica Japanese Camellia 3000 tall 1o spring flowering, shade




PLANT MATERIALS

5.5 SUMMARY CHECKLIST

Have the potential plant uses of screening, prevenling
erosion controlling and circulation been fully utilized?
{Refer to Section 5.1)

Have the colour, texture, size, form, and seasonal

variations of plants been considered, and their relation-
ship to their surroundings? (Refer to Section 5.2)

When selecting plants, has thought been given to the
plant’s hardiness, its moisture requirements, and the
light, soil and nutrients it needs to grow? (Refer to
Section 5.3)

Will plants be subjected to environmental and
man-made stresses, such as wind exposure, frost
pockets and other microclimates, insects and diseases,
air or soll-bome salts, vandalism, chemicals, and snow
removal and storage? (Refer to Section 5.3)

Will cost and availability affect which plants are
selected? (Refer to Section 5.4)



CHAPTER 6 —CONSTRUCTION & MAINTENANCE

Proper construction is essential to the functlional and
aesthetic success of a landscape design. The type and
amount of long-term maintenance that will be necessary
Is also determined by the quality of construction,
assuming thal it is based on an appropriate sile design.
This chapter will deal with maintenance on the basis of
programs, budgets and procedures. The control of
erosion will also be investigated, including during
construction.
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6.1 EROSION CONTROL

Erosion problems can be severe during construction and
must be considered during site layout and especially
during the grading and material selection phases of
landscape design. Any erosion problems which have not
been resolved during design or construclion become a
maintenance concern.

Fig. 177 A lerraced retaining wall with vegelalion cover is a
useful and attractive method of slope preservation.
Here a potential erosion problem was identified and
resolved before construction began.
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Selectad low
A ot mainfanance
‘-"»."'ﬂ_'f’{?lgt K planting for erosion
— -. ":Ilf ‘:___”mnllnl 150 x 150 mm pre-

sarvalive, pressuna-
treated tmbor or

Fibre malt (optional)

Wire mash 1o retain
topsoil and sod
250 mm wooden

i

Topsaoil et i

Fig. 178 Solution A consists of controlling erosion on a steep
slope by using a combination of small shrubs and
timber retainers; solution B consists of sod held in
place with wooden pegs.

Erosion and sedimentation during site construction can
be controlled significantly if certain goals are observed:

- steep slopes should be avoided

- bare soil should be exposed for the shortest possible
lime during grading operations

+ the volume and speed of surface run-off should be
controlled

+ surface run-off should be slowed down, or temporarily
held in a settlement pond, 1o allow soil particles to
setile before the water leaves the site

- existing vegelation should be retained. particularly on
slopes

- slope stabilization methods, such as retaining walls,
gabions (metal mesh cribs), planting and stone
covering, should be incorporaled on slopes which are
prone to erosion,
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Fig. 179 A slope ol exposed soil is vulnerable to erosion and
may cause senous sedimentation problems

Exposod slope
(neads BIOSI0N con-

red treatmant)
- Most critical area for

BroS0n

*-.

Matural vagotation
reduces erosion

Interceptor ditch col-

leets run-alf lrom - "_I:;_f,_,
slope abowva; allows T

soll paricles 1o

saltlo Drainage ditch Road

Fig. 180 Surlace water volume and speed is reduced by
interceptor ditches that prevent the run-off from
traveling down the entire siope.

Climate, vegelation cover, soil and slope all influence
the severily of erosion and sedimentation. The two basic
means ol combating these problems are mechanical
and vegelative. The mechanical method includes:

« sile grading
+ diversion lechniques, such as berms and interceplor
ditches
retaining walls, including terracing
timber cribs and gabions filled with stone
stone covering (rip-rap)
wire and burlap mesh as a soil cover
run-off retention ponds.
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Mechanical methods of reducing erosion and
sedimentation are most successful if they are individu-
ally designed to solve a particular problem. Combining
vegelative and mechanical methods ol slope preserva-
tion is usually the most effective way of preventing
erosion. Adding vegetation normally helps the visual
appearance of slope stabilization projects. For additional
details on erosion control with vegetation, refer to
Section 5.1.

Fig. 181

An example of stabilizing a steep slope with gabions
— wire mesh containers filled with stone. Because of
their size and appearance, gabions are nol aften
used on housing projects.
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Fig. 182 This wall of large stones is an altractive and effective
mechanical means of prevention erosion.

Fig. 183 Hand-placed granite blocks are used as a surlace
rip-rap along this bank; the material forms an
elfective barrier against the erosive action of the
fiuctuating lides, although it is a very expensive
method of slope preservation.
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6.2CONSTRUCTION

Construction of the landscape design should be
awarded to a qualified landscape contractor, experi-
enced in all facets of layout, grading, hard materials and
plant materials, If the size or complexity of the project
warrants it, a qualified construction supervisor or
landscape architect should oversee the construction,
The owner will often hire a landscape architect to both
prepare the landscape design and to supervise all of the
site construction. Site construction should proceed
according to landscape plans and specificalions, and
site problems should be avoided or dealt with efficiently.

Fig. 184 This sod-cutting machine is used on some Site
construction projects to replace damaged or dead
grass with fresh sod
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Fig. 185 Hiring a landscape architect or other qualified site
construction consultant would halp o avoid un-
necessary problems, such as these impropearly
installed guy wires thal do fittle to support the trees
trom a strong wind.

There are two bases upon which bids for implementa-
tion of a landscape design may be presented by a
number of prospective contractors; on a lump sum or
unil price basis, or on a labour and malernials basis,
which includes cost-plus calculations up o a certain
figure. Generally, on all but the smallest landscape
projects, the lump sum method is adopted.

Proper tender documents are essential to the
successiul implementation of the landscape project.
They mus! convey accurately and clearly the designer's
intent and requirements concering matenals and
workmanship. Tender documents will normally consist
of the lollowing:

bid documents (instructions o bidders, bid forms and
bid bond forms)
conlracl forms (agreemenls, bond and insurance
forms)

+ contract conditions (general and supplementary con-
ditions to the contract)

- lechnical specifications (detailed instructions for sup-
ply and installation of all aspects of the design)

- working drawings (plans and construction details ol
the landscape design).

The technical specifications and working drawings
lorm the heari of the contract documents; they govern
the layout and location of the landscape elements, the
type and quality of materials, equipment and fixtures to
be used, the quality of the workmanship, and mainte-
nance periods and replacement guaranlees. For plant
materials, the source commonly referred to for technical
specifications is Guide Specification for Nursery Stock,
published by the Canadian Mursery Trades Association.
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The contract documents should stipulate the specific
materials and services to be supplied and installed, at
the accepted unil prices. Alter a formal contract has
been negofiated and signed, any additions or deletions
lo the originally specified scope of work must be done
with official changes or addenda thal become part of the
contract.

Fig. 186 A sel of landscape plans and the accompanying
specifications.

Typical plans and specifications that may be included
as part of the tender documents include:

- site analysis (existing features, such as buildings,
easements and vegelalion)

« layout plan {locations and dimensions for hard and
soft landscape elements; this also serves as a key
reference plan for construction details)
grading plan (using contour lines and spot elevalions,
illustrates all vertical changes and elevations)

- planting plan (indicates layout of all planting with
types, sizes and conditions found in a plant list)

- irrigation plan (layout of irfigation system, including
locations of sprinkler heads, piping and valves)

- lighting plan (illustrales lighting layout, types. sizes
and intensities; may also include wiring layout and
conduit locations)
construction details (layouts in plan, elevation or
section for each item that requires detailing for
construction purposes, drawn details should clearly
illustrate materials to be used, dimensions, installation
procedures, and should be referenced to specific
locations on the layoul plan)

- landscape specifications (technical specifications,
usually written, on-site work, grading, topsaoil, plant-
ing, soil tests and construction technigques for all
aspecls of hard and plant malterials)

- maintenance program (optional but a valuable addi-
tion to contract documents o ensure that adequale
maintenance is done al required times, and that the
maintenance budgel is satislactory).
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6.3 CONSTRUCTION SUPERVISION

The amount ol supervision necessary during the
implementation of a landscape project depends upon
the complexity of the design and the contractor's
knowledge and experience. If a number of contractors
are involved on the same site, a degree ol coordination
should be maintained.

Often, the landscape architect or site supervisor is nol
required for full-time supervision, bul is needed 1o
perform periodic inspections al critical stages of the
work. He or she may also be needed to ensure that work
is completed on schedule, to verily the quantities and
quality of installed materials, lo issue and process
progress claims, and lo approve any changes on behalf
of the client. The last visil 10 the site is usually for a
meeting between the owner, the construction supervisor
and the contractor in order to accept the completed
project. If the work has been done according to the
contract documents and all three parties are satisfied
with il, a final inspection report is written by the
construction supervisor and the contractor can then be
paid the balance of his earnings.

Itis recommended that site inspections be done at
regular and/or at key times during construction. The
following are some of those limes:

BEGINNING OF PROJECT. Itis advisable for both the
designer and the contractor to go over the limits of the
contract and generally organize themselves lor the start
of the projecl. This session may also serve as an
introductory inspection of the worklorce and equipment
to be used on the site.

STRIPPING OF TOPSOIL, STOUKPILING AND
ROUGH GRADING. During the stripping of topsoil, it is
important that an excess of clay and other loreign matter
does not become mixed with the topsoil. Perhaps soil
tests should be taken to determing the soil characleris-
tics. A place should be chosen o stockpile the topsoil
and a periodic inspection of rough grading operations
may help prevent future setflement, erosion or drainage
problems.

PROTECTION OF EXISTING VEGETATION. Any
existing vegetation that is to be incorporated into the
final design should be protected from consiruction
equipment by snow fences or other barriers. Appropriale
procedures and locations must be determined so that
the work can proceed efficiently with a minimum of
damage 1o plants.
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Fig. 187 Construction supervision by qualified personnel
helps prevant damage to existing vegelation duning
grading operations.
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Fig. 188 Methods of prolecting trees during construction.
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LAYOUT AND STAKING OF LANDSCAPE
FEATURES. After the site has been prepared for
construction, the physical layout of the landscape design
is done on-site from the contract documents. Usually
stakes are installed at edges, comers, centrelines or
radii of hard materials, and at proposed tree and shrub
locations, to indicate the locations and limits of
landscape features. Staking is often done by the
designer and the landscape contractor, so that each
party agrees upon the intent of the site layout. Staking
may also be done directly by the landscape contractor
and then inspecled by the designer before construction
begins. It is important that the staking be done
accurately and according to plan; any changes to the
landscape design always must be approved first by the
designer.

INSTALLATION OF HARD MATERIALS. The
installation of hard matenals,such as sidewalks, fences
and retaining walls, should be carefully supervised. Hard
materials cannot be moved or altered as easily and
inexpensively as plant materials.

Fig. 188 Ilis oflen advantageous to supervise crilical slages
of site construction, such as adding retaining walls
and fances, so that the work is done accurately,
salely and according to the contract documents.
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PLACEMENT OF TOPSOIL AND FINISHED
GRADING. It is important to ensure thal lopsoil is
placed al the specified depths and that finished grading
is accurale and conforms to the grading plan. Itis
advisable to inspect the finished topsoil surface belfore
seeding or sodding begins. Drainage is a prime concemn
on a sile, especially around buildings and near drainage
basins.

TIME OF PLANTING, SEEDING OR SODDING.
A landscape architect should oversee tree and shrub
planting, and should evaluate the plant material,
preferably before it arrives al the site. Plants should be
checked for insects and diseases, Staking and adding
guy wires must be done according lo specilications.
Grass seed and sod should be inspected belore
installation, and should meet the grade and quality
called for in the specifications.

Fig. 190 A landscape architect inspeciing the caliper of
recently planted trees
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Fig. 192 Planting method for coniferous trees 2 m and higher,
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root or bound in buriap.

Fig. 195 Planting method for tree clump.
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Fig. 197 Planting on a steep slope.
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Fig. 198 Method of planting a deciduous iree of over 65 mm
on a roof deck.

PROJECT COMPLETION. After all landscape lealures
have been installed, a final inspection ol the project is
necessary, for official approval. This should ensure that
the hard landscape leatures are construcled as
specified, plant material is healthy and well secured, and
the site is in a clean and acceptable condition. This
inspection should be followed by a detailed inspeaction
report and project summary, indicating all change
orders, addenda and progress claim forms to date. A
release of the contractor's security bond(s) may be
applied for after final acceptance is granted.

INSPECTIONS OF REGULAR MAINTENANCE, If
the contraclor is responsible for a period of maintenance
after the project has been completed, it may be
advanlageous pericdically to inspect the maintenance
procedures lo ensure that the work is being carried oul
reqularly and properly. It may be desirable lo have a
formal maintenance program developed to reduce
replacement costs and maintain the project’s visual
character.

COT\?STRUCTION AND MAINTENANCE

6.4 MAINTENANCE PROGRAMS AND
BUDGETS

Landscape mainlenance relers to the general upkeep of
exterior sile spaces, including both hard and plant
materials. The initial maintenance program on a site is
the contractor's responsibility. A maintenance agree-
ment for the pericd of construction and after is usually
included in the tender documents as part of the
landscape contract. It continues usually for four to six
weeks after the project Is linished and includes a
one-year replacement guarantee for plant material. After
this period, maintenance becomes the owner's respon-
sibility.

Good maintenance practice is important lo develop
and maintain the image of a particular development, as
well as to protect the initial propeny investment.
Property managers and others claim that damage
caused by vandalism and neglect occurs more fre-
quently in poorly maintained areas. It is important,
therefore, to provide an adequate budget to establish
and maintain a comprehensive maintenance program.

Fig. 199 A better maintenance program would improve the
appearance of 1his housing developmeant.
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R e 5
.

Fig. 200 Good maintenance procedures enhance the site and
generally improve the quality of housing.

The amount of maintenance needed will vary,
depending on how frequently a given area is used and
the types of hard matenial upkeep and plant reatments
adopled. Maintenance levels should be consistent with

the design intent. Highly manicured areas, with lawns Plen

and intricate shrub beds, will require a greater level of

maintenance than natural landscapes that include rough Fig. 201 Winler screening agains! predominant winds lor
grasses and native plants. coniferous trees,

Al the design stage, it is important not only to
determine capital site development budgets, but also the
budgets and manpower that will be required to facilitate
continuing annual maintenance. A pre-determined
maintenance budget by the developer will affect the
designer's selection of materials, the complexity of
design and the capital development costs.

The development ol a landscape design thal would
nol require any maintenance is an unrealistic objective;
however, creating a landscape that requires litlle
maintenance is a laudable goal, Unless there is a
realistic expectation of the budget and staff that will be
required to maintain a project, the landscape design
should ensure that little maintenance is necessary.
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Fig. 202 The use of interlocking pavers on this median,
instead of grass, reduces maintenance; however,
weeds growing between the pavers should be
removed. Grouping the plants would have been more
attractive and would have increased their chances ol
survival

Fig. 203

Grass and other vegetation does not often survive
below balconies and olher overhangs near grade,
because the area doos not receive enough moisiurg
and light; reder 1o Figure 204.
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casl concrele pay-

ars

Maintenance sirip
around planting bad
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planting and adja- shrubs or
cent 1o bulding groundcovers in

panting bed

Fig. 204 Possible solutions lor maintenance problems below
building overhangs and balconies.
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Fig. 205 Typical low mainienance applications.

Item Low Maintenance Result
Application
Trees  Uso of male tree (Le.. Ash) - less clean-up and raking
fo avoid seed drop - less growth of tod
seadlings
Adequale ireo spacing in -+ befter undergrowih
lawn areas development
+ allows use ol gang-mowors
betwean trees
N'r_lutraaptnmlnglnboda « good visual effect
with mulch or groundwater e ing sary
below between trees, just around
beds
Wﬂmm « gase of mowing around ireas
rather than guy wire from mming required
+ fewer hazards lo pedesinans
Locate trees away trom » less cracking and break-up
odges ol curbs and walks  of paving surfaces from ool
(distance depends on type,  spreading
sire and rool habits ol
; = gase of pedestrian or
mm“‘“zm vehicular mavement without
lower branches interfering
Use of lnrger caliper trees  « more resstant 1o frampling
{50 mm calipor and vandalism
milrirmuim)
Shrubs  Massed shrub planting in - - ease of watering, cullivaling
largo beds rathar than and maowing
scallered shrub planting s ki insceplibie b i
and vandalism
Use of mulch in planting « reduce weed growlh
beds = reduce wind erosion
« preserve soi moisturg
Use ol edging or = gase of mowing and clean-
maintenance sinps around  up of adjacent areas
shrub bods, buildings and
+ acls as a bamer 10 grass
she lumiture and weed infiliration
Uso of hardy vaneties of  « less prone to dio in the
shrubs winter

* require |ess cara 1o survive

In drior areas,
undarground iriganion
Systom lor shrub beds and
Qrass areas

« less time required lor
frequeant watarings

« gllows landscape
maintenance parsonnel to do
olher tasks

« gnsures plants have
necessary amount of walor,

Fig. 206 An area on the north side of a building which has
been treated with a layer of crushed stone, contained
by wood edgers o reduce mainienance.

£

Vilnates
Mainienance stnp

Fig. 207 Low maintenance applications lor planting beds.
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Fig. 208 Examples of times and costs related to completion of
typical landscape maintenance operation.

Landscape Malintenance Operations
Approximate
Time Required Estimated Cost
Operation (1) {In Minutes) (2) (Dollars) (3)
Turf Mowing
(and caich clippings)
Small area (100 sguare melres)
with hand-manoewsred 500 mm 15 5.00
ITHAET
Large area (5 000 square matres)
with nider-operated 1 500 mm
rolary mower as 10.00
Fertilizing
Small araa {100 square meires)
with rofary spreader 5 20.00
Large aroa (5 000 square matres)
wilh rotary spreader 45 200.00
Spraying
Small area (100 square metres)
with a tank camied on the back 10 30.00
Large area (5 000 square matres)
with @ 1 500 litre tank and two
operalors a0 250,00
Edging (30 metres)
By hand 45 15.00
By mechanical edger
* purbs 15 10,00
« other edges 20 15.00
Trees
Sprayng small trees (50-75 mm
cakper) 10 500
Large trees {150-300 mm calipsr) 25 12.00
Pruning (heavy)
Small treas (50-75 mm calipar) 10 4.00
Large trees (150-200 mm calipor) a5 25.00
Walering (20 trees; with walor
truck) 60 35.00
Shrubs
Spraying
Small shrubs (1 metre hi.) 2 0.75
Large shrubs (2 metre ht.) 4 1.50
Pruning
Small shrubs (1 metre ht,} 5 1.50
Large shrubs (2 metre bl 15 500
Watering (9120 shrubs; with water 60 3500
truch)
Groundcover
Spraying
Large area (100 squane metnes) 15 3500

(1) Includes labour, equipment and materials
{2) Does not include lime for travel, sel-up and clean-up
{3) Costs for Alberia, 1981
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It is helplul to estimate the maintenance costs as Soon
as possible so that the materials chosen by the
landscape designer can be assessed for their long-
term usefulness. Landscape maintenance budgets are
often inadequale.

A maintenance schedule is a guide for executing
proper mainlenance procedures at the correct time. A
delailed schedule will permit maintenance staff to
accomplish more by allowing them to use their
equipment and supplies efficiently, and to carry oul
necessary maintenance operations when itis most
beneficial to do so. Another important reason for
developing an accurate maintenance schedule is so that
a sound maintenance budgel can be developed to help
project owners and properly managers establish
priorities.

Plants in the Landscape by P.L. Carpenter, T.D.
Walker and F.O. Lanphear (W.H. Freeman Co., 1975)
recommends that the firsl step in developing a
maintenance schedule is lo classily the different areas
of the landscape site according o the degree ol
maintenance each will need. A simple classification
system divides areas into high, medium or low
maintenance. High maintenance areas usually conlain
carelully manicured tur, shrubs, groundcover, llower-
beds and well-cared-for-rees. Such areas are olten
lound near the entry 1o a development and therefare
muslt be well maintained.

Medium maintenance areas are found in the majority
of the public spaces and all the communal areas of a
development, where mowing, weeding, pruning and
fertilizing are carried oul routinely. Snow removal would
also be classified in this section.

Low maintenance areas are primarily found in natural
areas and specially designed portions of the site
developmenlt. Mainlenance will generally consist of
trash pick-up, and upkeep of roads, parking lots and
sidewalks. Hard-surlace paving materials, such as
asphalt and concrete, in difficult-to-maintain areas may
need to be cleaned and swept periodically but should
not require as high a degree of maintenance as if they
were grassed or planted with annual flowers.
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In cases where the project is large enough to warrant
mainteénance staff or a maintenance contractor, periodic
site inspections by qualified personnel can remedy poor
technical practices and sugges! ways to save money.
One solution is to have a compelent property manager
on staff, familiar with landscape maintenance proce-
dures, and then hire a landscape maintenance contrac-
tor by lasks or seasons, whichever is the more efficient.
Once the extent of maintenance operations has been
determined, it is possible 1o develop the maintenance
schedule, an example ol which is included in Appendix
C. (Appendix D is a typical landscape maintenance
specification.)

It is advisable to develop the maintenance schedule
belore selting a budget so that it will complement the
degree and quality of maintenance required. Unfortu-
nately, many maintenance budgets are determined
belore lhe schedule is developed, which leads to a slow
depreciation of the site because the cosl of maintenance
was not fully recognized. To avoid this, the budget
should be developed by a team, comprising the owner,
landscape architect, maintenance supervisor, property
manager and anyone else direclly involved in the site
development. Together they should evaluate all aspects
of the landscape design and calculale costs for material
type, size or area, based on maintenance procedures. Il
will then be possible to arrive al a lotal maintenance
budget that can be broken down into an estimated cosl
per unit per month.
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Fig. 209 A typical landscape maintenance budget for a 66-unit
condominium project. Edmonton, 1979, Source:
Castille Realty Services Co. Lid., Edmonion.

Item Project Cost
1. Landscape Maintenance (Plants)
Assumes each owner is responsible for their individual
yard area (exclusive use area)
a) Spring clean-up £ 700.00
b} Lawns, trees & shrubs 5725 00 per month for five

maonths (May through September) $ 362500
¢} Provisson for tree replacements and upgrading £ 2.000.00
2. Maintenance and Repairs (Hard Materials)
a) Parking lots § 1,000.00
b Extarior of buildings and lencas & 1.000.00
) Signage — general maintenance and replacement $§ 10000
3. Snow Removal
a) Sidewalk — 20 clearnings al $125 00/cleaning £ 2,500.00
b) Parking lots — 4 cleanings al $250,00/cleaning § 1,000.00
tem Project Cosl
4, Miscellaneous Expenses § 50000
5. Subtotal* §12.425.00
6. Cost Per Unit Per Month® § 15,69

“Dows not inchude costs of administration, Insurance and other
miscellansous expenses

Fig. 210 Site maintenance level of the condominium project
reterred to in Figure 209,



6.5 MAINTENANCE PROCEDURES

Maintenance procedures are necessary for plant and
lawn growth as well as for hard landscape materials. All
maintenance operations should be listed in the schedule
so that the procedures can be executed al the correct
lime and in the proper manner. The maintenance
procedures oullined in this section are organized inlo
two main categories; plant materials and hard malterials,
The plant category includes lawns and is concerned with
fentilizers, weed control, insect control, mowing, water-
ing, pruning and vandalism.

Fertilizer should be applied to lawns twice a year —in
early spring and in the fall. A balanced turf fertilizer,
either a non-burning chemical or organic type with a
well-balanced nitrogen (N), phosphorus (P), potassium
(K} analysis such as 10-6-4, 14-4-8, 7-7-7 or 18-5-9,
should be applied al the rate recommended by the
manufacturer, or as determined by soil tests. Both
organic and inorganic fertilizers are suitable, but the
latter can be salely used only when directly incorporated
into the topsoil or after a heavy watering. Organic
lertilizers release nitrogen more slowly, so there is less
chance of burning. They may be applied directly to
existing turf areas,

Fertilization of trees and shrubs should be done only
in the early spring, using the same fertilizers listed
above. For shrub beds and open areas around shrubs,
fertilizer should always be worked into the soil to a depth
of 30 mm. For individual trees planted on lawns,
fertilizing is best done with an injection needle, a hollow
steel tube attached to a water supply. The fertilizer is
placed in the tube in a cartridge form and dissolves as
the water passes over it. The neadle should be pushed
to a depth of 300 mm at approximately 300-400 mm
intervals, from the drip-line to the trunk of the tree.

Adjusting the soil pH may be necessaryifilis
extremely acidic or alkaline. Most plants prefer an
almost neutral soil, with a pH of 6.0 to 7.5. To increase
the soil pH, limestone should be well worked into the
soil; lo reduce the pH value, aluminum sulphate,
powdered sulphur or peat moss should be mixed into the
s0il lo make it more acidic.

Weeding around shrubs and trees in planting beds
should be done by hand because hoes and rakes may
damage delicate feeding rools near the surface.
Mulches are commonly used as an effective method of
weed prevention.
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Fig. 211 Tools and other mainlenance equipmant ideally
should be stored within easy reach.

There are many herbicides on the market that kil
broad-leaved weeds such as dandelions and plantains,
The most common contains a large proportion of 2,4-D;
with the addition ol dicamba and mecoprop, it controls
chickweed and clover. Remember that this chemical is
also capable of damaging and killing trees, shrubs and
flowers, and must be applied in strict accordance with
the manufacturer's instructions.

Many insects and other organisms are harmful to
plant life. They can easily be detected by closely
examining the foliage and branches. Pesticides must
also be applied in strict accordance with all federal,
provincial, and local government regulations. Consult a
knowledgeable authority, such as the local office of
Agricullure Canada, whenever advice on insecticides is
required. One of the most commonly used insecticides
for the control of leaf- sucking insects, such as aphids
and leaf miners, is Malathion. It should be sprayed onlo
the foliage of the plant, usually in one or two applicatons,
approximately three or four weeks apart. Other useful
inseclicides available are Diazinon, for the control of sod
webworm in lawns, dimeathoate, for the control of birch
leat miners, and Carbaryl, to control various types of
caterpillars, including tent caterpillars.
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Mowing is one of the most necessary forms of turt
care. |t should be done weekly if required, to a height of
not less than 35 mm during the growing season. The
grass should not be allowed to grow any higher than
75 mm. This will help to promote dense growth and
avoid the need to remove large quantities of clippings.
Grass is best cut when it is completely dry

Frequenlly watered planis are relatively easy to
manage. Watering trees and shrubs should be done
regularly until they are well established, especially in dry
wealher, Evergreen shrubs and trees should be given a
thorough soaking in the fall before the ground becomes
frozen; this provides instantly available moisture in the
aearly spring.

Excessive imgation of lawns may encourage the
development of weaker turf grass plants which are more
susceplible to disease and trampling and less tolerant to
heat, cold and drought stress, However, a lack ol
moisture will retard the growth of the desirable grass
types, such as Kenlucky bluegrass and fescues, and a
takeover by weed grasses and quackgrass is a common
problem, An optimum irrigation level is where the
frequency of watering, occasional deep soaking instead
of frequent light watering, will benefit the lawn by
encouraging the growth of desirable grasses in order to
produce thick and healthy turf.

Pruning trees and shrubs keeps them healthy. Other
objectives of pruning are (o

remove dead or diseased wood
alter form, such as lopiary
produce a well-balanced plant thal allows sufficient
light and air into the centre, thus inducing growth of
healthy wood, flowers and fruit
rejuvenate old plants

« guide new growth around obstructions; such as
pruning large trees to prevent them from interfering
with overhead wires and building overhangs
encourage root development.

Proper pruning at the time of planting will normally
help trees and shrubs survive the disruption and injuries
incurred when they are brought from the nursery to the
site. The first pruning usually removes broken and
damaged top growth in order to balance it with root
syslem development.
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Fig. 212 Pruning should be done by an expenenced
landscape contraclor, nurseryman or horliculluralist.

Fruning should generally be done in the late winter or
early spring. Rejuvenation pruning should be done in the
spring because a severe reduction of branches later in
the season seems to have a weakening effect, and the
plant takes longer to recover. Flowering shrubs should
be pruned immediately after lowering; this induces
young, healthy growth and encourages lull blooming the
following season. Pruning young wood in the fall or
spring reduces fulure llowering. Pruned culs over
25 mm in diameter should be covered with a decay
prevenlative compound that encourages the forming of
new bark. Wound dressings may have to be applied
maore than once if large cuts have been made

Some trees and shrubs will require special, or more
frequent, altention than others. In such situations it is
advisable lo consull a trained horticulturalist, nursery-
man or landscape contractor who is experienced in
proper pruning methods and wound trealments,



CONSTRUCTION AND MAINTENANCE

Plants damaged by storms, accidents or vandalism
should be treated immediately to prevent permanent
damage. Broken branches should be cleaned and cut
smooth with a sharp knife or saw and dressed with a
light application of an approved wound dressing or tree
paint. If the damage is severe, consull a tree surgeon.
Staking and guying lines should be checked regularly;
damaged lines or broken stakes should be replaced,
Guy wires should be removed when the plant is rooted
and well established.

#
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Fig. 213 Examples of how to prune a young shrub; the dashed
lines represant the branches and twigs that have
been removed,
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Fig. 214 How to prune a malure and overgrown shrub; the
dashed lines represent the branches thal have been
removed.

Turf damaged by excessive wear or inadequate
mainlenance may need to be replaced. This can be
time-consuming and costly, so it may be better to
determine the cause of the problem and treat il
accordingly. For example, a well-worn path in a lawn
may indicate the need lor a more permanent material,
such as concrete or asphall. Otherwise, barriers like
planting or fences may be necessary lo discourage
pedestrians from laking thal route.
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The second category of maintenance procedures is
hard materials — paving surfaces, fences, site furniture
and lighting. Asphalt is the most commaon paving surface
tor roads and walks but it often shows signs of excessive
wear or poor installation. For example, “alligator cracks™
{jagged cracks occurring in the paving surface) may be
caused by poor subgrade preparation; if this is so, the
enlire area may have to be removed down lo
undisturbed subsoil, replaced with crushed stone and
then firmly compacted before the new asphall surface
can be laid.

Fig. 215 This pavemen lailed because ol an insufficient
sub-base; replacement and compaction of sub-base
and surfacing malerials is necessary,

Reflection cracks are often caused by expansion and
contraclion of the base layers in response to changes in
temperature and molsture content (i.e., freeze-thaw
action). These cracks should be filled with an asphalt
emulsion crackfiller o prevent further deterioration. A
rough and worn asphall surface may be caused by
excessive use. Resurfacing would be required lo
maintain a smooth surface condition after application to
the old surface of a suilable tack coal (slow-setting
asphall emulsion used to increase bonding).

Concrete surfaces normally require little more than
normal cleaning and brushing. Cracking may occur if too
few expansion joints were put in when the concrete was
installed. Repairs to cracked concrete are best done
with tar or an asphalt emulsion, rather than concrete.
This will absorb the expansion and contraction which
takes place during temperature fluctuations. Where the
surface has disintegrated, the best method of repair is to
remove and replace the old concrete. Any resurfacing
with new concrete must be al least 50 mm thick, or
turther flaking will occur at the first frost.

el 111

Fig. 216 A failure of the subgrade has caused these sleps to
crack badly. The best method of repair would be to
remave them, stabilize the subgrade, add compacted
crushed stone and replace the steps with now
concrete.
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Interlocking pavers, flagsione and similar paving may
need to be replaced if cracking or setilement occurs.
Damage to pavers is most often caused during snow
removal; power machinery with snow blades may chip
and crack stones that have been set irregularly. Failure
of edge blocks is also a common problem because of
Inadequate edging and poor sub-base compaction.

The replacement of a unil paver is quite simple il
mortar has not been used. The damaged block is simply
replaced with a new one and sand is then brushed back
in belween the blocks.

I the pavers are set on a solid concrele base with
mortar, it may be necessary lo break up a small portion
of the surface and replace it from the base up.This is
time-consuming and expensive.

R 33T

Fig. 217 Shifting of edge blocks is a common problem with
imerlocking pavers which are nol contained by
edgers

Interlocking pavers
Sand levelling base

Compacted fina
crushed stone

Interlocking pavers ——
Sand levelling base ——
Compacted fing ——— Precast or cast-in-
tl::rua-i'lauzi slone place concrele edger
T IO AR LA TR T,

Fig. 218 Proper methods of edging inlerlocking pavers,

19

Gravel, shale and stonedust may have lo be
maintained frequently, especially to remove weeds.
Spraying, hoeing and raking keeps these materials at an
acceptable standard. Annual “lopping” (placing new
material on top of the old) helps drainage and keeps the
pavers attractive.

Gravel spreading onto adjacent areas is another
problem with this type of unstable surface. If stones and
shale are spread onto lawns, the surface must be
compacted o reduce lurther mainlenance.

Fig. 219 Weeds and grass growing up through gravel paths is
a common problem; gravel paths should be avoided
because they are hard to walk on and difficull 10 keep
up.

Wood decking and other types of wood surfaces
should be pressure- treated or treated with a least two
coats of wood preservative to prevent rotting, especially
where the wood is in direct contact with soil or water,
Wood decking may occasionally require upgrading —
replacing broken or damaged pieces of deck for salety's
sake. Removing snow from wood is generally more
difficult than from concrete or asphall because of the
uneven surface and the spaces left between the boards
for drainage. Snow removal with shovels or scrapers
should be done carelully so as not to damage the wood.
Itis better to use solt brooms on wood surfaces to
prevent splitting and splintering.
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Fences should be checked annually for needed
repairs, such as replacement of latches, hinges and
locks on gates, as well as the customary painting and
staining. Galvanized or zinc-coated fence hardware
means less maintenance because these coatings inhibit
rust and outlast conventional hardware. Wood fences
generally require substantial maintenance because their
neat and orderly appearance is a direct reflection of a
project’s character. Metal fences require practically no
maintenance if they are properly installed.

Movable site furniture, such as benches and planters,
should be stored indoors during the winter. Painting,
staining and general maintenance may be done at this
time, It should be possible to remove furniture from its
base in case replacement parts or major repairs are
necessary.

Site lighting must be checked regularly: bulbs have to
be replaced and it is importiant to see if vandalism has
occurred. If site lighting is not vandal-resistant, bulbs are
stolen and fixtures are braoken. Lighting maintenance
should be a high priority since safety and proper
surveillance depend on it,

3 YOO
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Fig. 220 Benches should be of sufficient strength and
durability to withstand damage.
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6.6 SUMMARY CHECKLIST

Have appropriate measures been taken to reduce
erosion and sedimentation before, during and after site
construction, such as avoiding the creation of steep
slopes, exposing bare soil for the shortest possible time,
reducing run-off velocity and quantity, and retaining
exisling vegetation? (Refer to Section 6.1)

Is the site construction contract being issued on a
lump sum or unit price basis, or on a labour and
materials cost-plus basis? (Refer to Section 6.2)

Have the proper tender documents been included in
the landscape contract, such as bid documents, contract
forms, contract conditions, technical specifications and
working drawings? (Refer lo Seclion 6.2)

Have the following construction drawings and specifi-
cations been included as part of the landscape contract:
the site analysis plan, layout plan, grading plan, planting
plan, irrigation plan, lighting plan, construction details
and landscape specifications? (Refer to Section 6.2)

Does the contract stipulate that site inspections
should take place during the construction schedule and
that detailed site inspection reports are required? Are
inspections done at the beginning of the project, check
on: stripping of topsoil and rough grading, protection of
existing vegetation, layout and staking of landscape
design on-site, installation of hard materials, placement
of lopsoil and finish grading, time of planting and
sodding, project completion and inspection of regular
maintenance? (Refer to Section 6.3)

Have ways been considered of providing a landscape
that requires little maintenance ? (Refer to Section 6.4)

Has a comprehensive maintenance schedule been
developed to act as a guide lo maintenance operalions
and times? (Refer to Section 6.4)

Has the maintenance budget been developed in
conjunction with the maintenance schedule, and is it
sufficient to maintain adequately both hard and plant
materials? (Refer lo Section 6.4)

Are maintenance procedures for trees, shrubs,
groundcovers and lawns understood and followed
according to the maintenance schedule, including
fertilizaton, weed control, insect control, mowing, water-
ing, pruning and repair of darmage to plant material?
(Refer to Section 6.5)

Are hard materials being sufficiently maintained,
particularly the upkeep and repair of paving surfaces,
fences and walls, site furniture and site lighting? (Refer
lo Sectlion 6.5)
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APPENDIX A: GLOSSARY OF SITE

TERMS
Acid soil

Alkaline

Balled and
burlapped

Bare root
Bedrock

Berm

Bollard

Boulevard
strip

Broom
finish

Caliper

Chain-link
fence

Chamfer

Clay loam

Clay soil

Communal
amenity
area,
communal
Space

Typically found in a coniterous forest, this
soil has a pH value below 6.6: based on a
1 to 14 rating of acid to alkaline, with 7.0
being neutral.

Mixing air with the soil to make it easier
for plants to grow in it.

A soil with a pH value of more than 7.3,
found in many arid regions. It is usually
poorly drained.

A term applied to plants which have been
dug from the nursery with a solid ball of
earth around their roots. This is then
wrapped and tied in burlap.

Plants which are set in the earth with their
roots bare and unprotected by burlap.

Solid rock, either exposed at the surface
or below it.

An earth embankment that is similar to a
mound excepl that it is extended to be-
come a linear landform; it is often com-
bined with fencing or planting lo create a
visual or sound barrier,

A wooden, concrete or metal post used to
pravent vahicles from entaring a pedes-
trian area,

The portion of a street right-of-way that
lies between the curb and the property
ling; the term is also applied to a grassed
or planted area between curb and side-
walk.

A method of finishing concrele surfaces in
which a stiff broom rubs the still wel sur-
face, giving it a rough lexture and linear
pattern,

The diameter of a tree's trunk, normally
measured al a height ol 300 mm above
grade.

A fence of woven fabric, normally made
of steel wire, attached to posts and rails.

The removal of a corner or edge of a
post, bench or landscape feature for in-
creased comion or salety.

A soil containing from 20 to 50 per cent
sand particles, 20 to 30 per cent clay par-
licles, the remainder being sill particles.
A soil containing more than 65 per cenl
clay particles.

A recreation area within the boundary of a
project, shared by the residents.
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Conifer A resinous plant with cone-like fruits and
needle-like or scaly leaves,

Contour,  Animaginary line that joins every point of
contour line a given altitude or elevation.

Contour The vertical distance represented by lwo
interval consecutive contour fines; this interval is
normally constant on a contour map,

Contract A line establishing the legal limit of the
limit line area inside which construction work is lo

be carried out.
Crushed The angular particles left alter stone has
stone been mechanically crushed. Not to be

confused with gravel, which occurs natu-
rally and usually has rounded adges.

Cul-de-sac A short streel or passageway open al ane
end only; a "dead end".

Culvert A pipe or channel to carry water under a
roadway or other drainage obstruction.

Curb A low structure which defines and retains
the edge of a roadway, walk, or other
area.

Cut The volume of earth removed by excava-
tion.

Deadman A piece of metal, concrete, or wood bur-
ied in the ground and used as an anchor-
ing device.

Deck An elevated, unroofed platlorm attached
to a dwelling. It is generally constructed of
wood members, spaced to permit the
passage of waler between them,

Ditch A drainage channel, usually with a V-
shaped profile, deeper than it is wide.

Drip-line A line projected on the ground which cor-
responds to the limit of a tree's foliage.

Dry-stone A stone wall laid withoul mortar; used as
wall a low retaining wall.

Earthwork The moving ol surface materials lo creale
a change of landform during site con-
struction.

Easement Par of a property that is legally accessi-
ble to a person or public authority other
than the owner, for a right-of-way or the
passage of services.

Edging A linear barrier belween two surface ma-
terials; commonly used between a lawn
and gravel.

Elevation The vertical distance between a given
point and a reference point of known level
(datum).

Erosion The management of land to prevent ero-

control sion, which can be achieved by proper
grading, maintaining vegetative cover,
construction of drainage systems, terrac-
ing, or the use of retention ponds.
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Evergreen

Fertilizer

Fill

Finish
grading

Formwork

Gabion

Grading

Grading
plan

Grass

Ground-
cover

Guy wire

Hardiness

Woody plants that retain their foliage
throughout the year. Most conifers and
some broad-leaved plants have this char-
acleristic.

An artificial or natural substance added to
the soil to provide one or more of the nu-
trients essential to the growth of plants;
nitrogen, phosphorus and potassium are
the main fertilizers.

Soil or other material that has been
added to the existing topographic relief of
an area.

The final surface adjusiments made 10 a
site after the buildings and other facilities
have been put up; the term usually ap-
plies to manual placing and raking of top-
soil.

The construction of forms for the place-
ment of concrete walls and surfaces.

A structure made of wire mesh and nor-
mally filled with stone; sometimes used
as a rough stabilization method along
river banks.

The process of changing ground levels
and forms by moving earth materials.

A working drawing showing the existing
and proposed veriical dimensions of a
site development, by means of contour
lines and spot elevations at high and low
points.

A category of plants which represents
about ten per cent of the world's flora. A
grass leaf typically consists of a sheath
and a blade. Common grass species in-
clude bentgrass, fescue, bluegrass and
ryegrass.

A mat of vegetation consisting of low,
spreading or creeping plants.

A wire attached to a stake, used to se-
cure a newly planted tree against the
wind.

A term applied o a plant lo determine the
climatic extremes thal it can survive.

Herbaceous Peraining to non-woody plants which

Hydro-
seeding

Indigenous

Infrastruc-
ture

have the nature of a herb.

The process of spraying a combination of
fertilizer, grass seed, water and fibrous
binder onto the prepared ground in the
form of a slurry; often used on steep
slopes and places that are hard to reach.

A term applied to a plant or material
which occurs naturally in a region, that is,
without human intervention.

Public and private services, such as

walter, telephone, eleclricity and sewage
disposal. Also called ulilities.
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Interlocking
paving

Invert
Irrigation

Land-
scaping

Layout plan

Light
standard

Lot line

Mainte-
nance

Micro-
climate

Mound

Mulch

Outdoor

living
area

Patio

Plant
material
Play space

Play
structure

Precast concrete pavers of about brick-
size dimensions, with shapes designed to
interlock and provide mutual lateral sup-
port underneath.

The level at the bottom of an under-
ground drainage pipe; often at a manhole.

The artificial distribution of waler to pro-
mote plant growth.

The general use of plant and man-made
malerials on a site, as opposed to land-
scape architectural design which is the in-
tegration of site layout and grading in ad-
dition to the materials.

A plan which shows the exact locations
and dimensions of proposed siteworks,
buildings, roads and sile features in rela-
tion to the existing site and structures.

Pole upon which an electric light fixture Is
mounted.

The line which bounds a plot of ground,
legally described as a lot in the title of a
property.

The process of sustaining the level of
physical quality of an existing building
and site; usually involves a program of in-
spection, cleaning and repair.

A chamber built so that sewers, waler-
mains or other underground service can
be inspected and maintained.

The localized climate of a given site,
which is different from surrounding gen-
eral climatic conditions because of lopog-
raphy, vegetation and orientation of the
site 1o the sun.

A small hill, usually round or oval in
shape.

A layer of material, such as bark or wood
chips, on the surface of the soil, which
discourages weed growth and which
leads to walter loss through evaporation.

An outside space immediately adjacent to
and accessible from a dwelling, and ca-
pable of accommodating a variety of indi-
vidual outdoor activities for the residents.

A hard-surfaced area near a dwelling.

An all-encompassing term that refers to
trees, shrubs, groundcovers, vines and
grasses that may form part of a land-
scape design.

An area furnished with play equipment or
play-inducing features for children.

A structure on which children can climb,
crawl, slide and swing.
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Privacy An area next to a dwelling and for the ex-

space clusive use of its residents; also an out-
door living area.

Property A line, established by survey, which sels

line the legal boundaries of a property.

Pruning The selective removal of twigs and
branches from plants.

Public Publicly owned land to be used by the

space general public.

Railroad tie A large piece of lumber, generally
150 x 200 mm in cross-section; originally
designed to support the rails of a railroad
track but commonly used for general site

construction.

Ramp A sloping surface which provides a pe-
destrian or vehicular conneclion between
two levels.

Reinforcing A steel rod embedded in concrete in or-

bar der to provide added strength; especially

resistant to tension and loading siresses.

Retention A basin, pond or lake in which sudden in-

pond fluxes of surface run-off water is lempo-
rarily held before being released al a
slower, controlled rate into the drainage
system,

Roof deck An area on the roof of a building or other
structure designed for residents’ com-
munal use.

Rough The initial modification of site levels, usu-

grading ally carried out with a bulldozer or other
heavy equipment; applies normally 1o
subsoil rather than topsoil.

Run-off The flow of excess surface water which
passes over a site instead ol entering the
soil after precipitation.

Sandblast- The process of scouring a surface with a

ing powerful sand jet for cleaning or adding

surface texture.

Sandy loam A soil material containing 50 per cent 1o
BO per cent sand particles, less than 50

per cent sill particles and less than 20 per

cent clay particles.

Settlement The sinking of an area after construction;
often caused by inadequale soil compac-
tion.

Shell The minimum construction level for a site

landscape development; includes all site layout and
grading needs and the functional hard
and plant materials necessary lto stabilize

site areas and provide some aesthetic ap-

peal.
Site A detailed plan illustraling the proposed
develop-  arrangement of a site, including site lay-
ment plan  out, grading, hard materials and plant
materials.

Slope An inclined area that is measured as a ra-
tio between vertical drop and horizontal
distance. Also called gradient.

Sod A matting of grass and soil which is cut
just below the rools and then used on a
new site to provide quick grass cover.

Specifica- A written document which provides infor-

tion mation on the quality of materials and
workmanship required for a project. Spec-
ifications complement the working draw-
ings.

Stonedust Residue from stone crushing; used for the
finished surlacing of secondary walkways
and as a levelling layer immediately be-
low paving stones.

Subgrade The prepared and compacted ground
level which is 1o receive a pavement or
topsoil; the end product of “rough grad-
ing”.

Surface The removal of surface water from a site

drainage by natural run-off or a storm sewer

system.

Topography The configuration of the surface of a site;
its relief, lorms and inclines.

Topsoil Removal of the top layer of organic soil.

stripping

Trellis An open framework or lattice, used as a
support for climbing plants.

Utilities Public and privale services such as

waler, telephone, electricity and sewage
disposal; also called infrastructure.

Water table The level below which the ground is salu

rated with water.
Weephole A drainage pipe in a retaining wall.
Wood A chemical product used to prevent or
preserva-  hall decay in exterior wood; work applied
tive by pressure treatment, soaking or brush.
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APPENDIX B: CLIMATIC DATA
(See Figs. 1.3, 1.4 and 1.5)

Mean Daily Temperature (degrees Celsius)
Source: Environment Canada, Atmospheric Environment Service, Canadian Normals, Volume 1-51, 1841-1570, Downsview,
Ontario, 1975

Zong Location Data Jan Feb  Mar Apr  May June Jul Aug Sep Oct Nov Dec Year
1 Resolute, NW.T Ac -3286 -335 313 -231-107-03 43 27 - 49-147 -242 -20B -164
2 Fort Smith, NW.T Ab -269 -226 =146 -32 71 131 161 143 77 05 -118 =214 - 35
s Kapuskasing, Ont, CDAa -183 =160 - 93 07 78 1431 170 156 107 53 - 41 =142 0.8
a Vancouver, B.C. Aa 24 4.4 58 B9 124 153 174 171 142 104 6.1 as 98
4 Prince George, B.C. Ab -18 - 62 - 21 39 94 130 149 137 98B 47 - 28 - T8 3z
5 Regina, Sask. Aa =173 =143 - 83 33 106 153 189 179 M6 53 - 52 -129 21
6A Toronto, Ont. Aa -63 - 58 - 09 64 122 182 207 200 157 98 34 - 35 75
68 Halfax, NS, Aa - 32 - 33 01 48 97 144 83 86 156 0.7 57 - D6 76

A — Airpart

CDA  — Canada Department of Agriculture

a = 30 years between 1941 and 1970, or more

b — 25 to 29 years botween 1941 and 1970

c — 20 lo 24 years between 1941 and 1970

d — 10 o 29 years betweoen 1941 and 1970

Mean Total Precipitation (Millimetres)
Source: Environmeni Canada, Atmospheric Environment Service, Canadian Normals, Volume 2-51, 1941-1870, Downsview,
Ontario, 1975

Zone Locaton Data Jan Feb Mar Apr May June Jul Aug Sep Oct Nov  Dec  Year
i Resolute, NW.T Ac 28 33 3.0 58 86 124 264 205 WB 152 56 48 1362
2 Fort Smith, NW.T Ab 175 155 145 175 246 338 528 378 376 287 277 231 33
2 Kapuskasing. Ont. CDAa 450 465 493 429 T4 775 B8O BB BAD 696 6.7 538 TH40
3 Vancouver, B.C. Aa 1473 1166  93.7 61.0 475 452 20.7 371 61.2 1222 1412 1654 1068
4 Prince George, B.C, Ab §9.2 429 315 295 422 582 579 734 559 G610 5489 541 6207
5 Regina, Sask. Aa 18.0 17.3 18.3 234 409 B26 579 498 363 191 18.0 163 23979
6A  Toronto, Ont. Aa 556 485 599 645 726 612 749 VA2 632 587 610 ST 7520
&B Halitax, N.S Aa 1328 1207 1031 991 1064 B3B8 930 T 973 1153 1443 1283 13188

A — Alrpor
CDA — Canada Departmaon! of Agricullure

a - 30 years betwean 1841 and 1970, or more
b — 25 to 29 years belwean 1841 and 1570

c = 20 to 24 years batwoan 1841 and 1970

d — 10 to 29 years batwoen 1941 and 1970
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Number of Hours With Bright Sunshine

Source: B.J. Yorke and G.R. Kendall, Dafly Bright Sunshine, 1941-1370, Atmospheric Environment Service, Department of the
Envirgnment, Canada, Downsview, Ontario, 1972

Zona Location Data Jan Feb Mar Apr  May June Jul Aug Sep Oct  Nov Dec  Year
1 Resalute, N.W.T Ad o 17 145 267 274 244 276 1589 56 21 0 0 1459
2 Fort Smith, NNW.T Ad 60 110 175 235 283 302 299 261 125 50 47 30 27
2 Kapuskasing, Ont. CDAa 76 104 143 165 1980 215 233 2083 122 92 a0 52 1835
3 Vancouver, B.C, Ad 55 93 129 180 253 243 305 255 188 116 70 44 1931
] Prince George, B.C. Aa 54 ag 138 187 255 256 279 245 158 104 60 39 1865
5 Regina, Sask, Aa S8 117 156 210 271 253 337 293 194 169 96 B3 2277
BA Toronta, Ont Aa 87 110 145 178 221 256 281 257 187 153 a2 77 2045
68 Halitax, M.5. Ad 93 117 144 162 204 206 230 219 176 154 a3 B5 1883

A — Airporn

CDA  — Canada Department of Agriculture

a — 30 years batween 1941 and 1870, or more

b — 25 to 29 years betwean 1941 and 1970
C — 20 to 24 years balwean 1941 and 1970
d — 10 to 29 years balween 1941 and 1870
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APPENDIX C: TYPICAL
MAINTENANCE SCHEDULE
(Note: Adapt 1o meet local needs)

Site Ateas Work

and Maintenance As Compleled

Actrities Day Weesk Month Year Needed Noles Dates

A LAWN AREAS

1 Waler X A

2 Mow ] B

2 Edge i G

4 Weed Control 5

5 Paest Control X

& Fentibkze x D

7 Tranh Pick-up x E

8 Rako x

8 Acrate/Verticut X F

10 Roliing X G

A, Durng season, approximately 1 June to 15 Seplember

B. Dwing season, approxmately May o Oclober

C. Every second mowing

D. Once in spring, of once in fall # preferred

E Combine daily pairol with pick-up patrol

F.  Aaralo once when mossture is right

G. Do as raroly as possible to lacilitate cufting; nol more than
once a yoar

Sile Arans Wiodk

and Mamnienance As Complated

Activition Doy Week Monlh Year Needed MNoles Dt

B. PLANTED GROUNDCOVER AREAS

1 Walar Ll &
2 Prune ] B
3 Edge x c

i
EEE

up 2
x E

Care of Bulbs x

and/or Perennal

Mtorariy

Onco in May, again in August if possible
To control weeds and provide soft soil mulch
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In penods of dry weather

In season to remove seeds. control size and remove
undesirable growth

To stimulale growth in spring

To control weeds and keep atiractiva

Trim to maintain shape

moo m»

Site Areas Work
and Mainlenance An
Activities Day Week Momh Year Nooded Noles Dates

0. NON-PAVED SURFACE AREAS

1 Trash Pick-up x A

2 Wash O S

3 Surlace Recondition H

4 Faks 1 B

A I kept clean at stant, winds will halp to maintain it that way
B Or as required

Site Areas Work
and Munlenance As

Actentur Day Weok Month Yoor Neoded Moles — Dates
E. PATIO OR PAVED USE AREAS

1 Trash Pick-up x

2 Sweep x

3 Wash OF I

4 Dsinboct ¥

5 Reset and Relevel H

6 Wead H

7 Snow Removal H
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Site Areas

Work Sae Areas Work
and Maintenance As Compilated and Mainenance As Complated
Activities Day Week Month Year Neaded Noles Dates Activitias Day Waok Month Year Needed Notes Dates
F. PARKING AREA J. WALLS AND FENCES
1 Trash Pick-up X 1 Trash Pick-up ¥
2 Sweep x 2 Weed Control ¥ ¥
3 Wash ON X 3 Repaus x A
4 Restripe and Mark x
5 Surface Seal i A, Or as required
& Snow Romoval X

Sito Areas Waork
Site Areas Work and Mainfenance As Completed
and Mainfenance As Comphated it
Aosthviiicd Day Week Monih Year Needsd Noles b Aclivities Day Wook Manth Year Needed Molas Dates
K. STEEP SLOPES
G, RDADWAYS
1 i nit
; ;rau.h Pick-up X 2 Eﬁm&ﬁﬁnf % " .
WD x 3 als
3 Wash OH X il % =
SIRnEEDS She At : A. Check monthly; correct as required
& Snow Removal ¥ A
7 Wigibily lor Exit X B
Site Areas Work
A, Remove lo prevent site encroachment and Maintenance As Campleted
B. Trim planlings to provide safe viewing of traffic Activiies Dy Wiopk Mgrih Youi- Neoded Nios - - Dates
L. SURFACE DRAINAGE
Site Araias Waork 1 Trash Ramoval X
and Mairenance As Complaeted 2 Weed Conlrol x|
Activities Day Week Month Year Needed MNoles Dates
H. WALKS
Site Areas Work
1 Trash Pick-up x A and Maintenance As Completed
2 Swoop X Activitios Day Woek Month Year Needed Notes  Dales
3 Wash ON X B - —
4 Do-Weed Cracks ® M. MISCELLANEOUS
5 Snow Removal X c
B Trafhic Visibility H D 1 Drainage Cloan-Out X A
7 Carreclions W E 2 Tennis Cours ]
3 Pools
A.  Combine with daily sile pairol « Waler Qualily,
B. Or as required Leal Ramoval X
C. As required to allow use _ * Ve gy !
E- mmuﬂm;g:r;:d It':?_;;u G g Ha ? A, Check culverts, calch basins and gengral drainage system i
' 9 autumn afler fall of leaves and before freezing
Sie Areas Work
and Mainlenance As Completod
Activities Day Week Monh Year Moeded Noles Dates

I. STORAGE AND SERVICE AREAS

1 Trash Pick-up %

2 Weed Removal X

4 Surface ®
Conditioning

4 Past Control X

5 Rodent Control x
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APPENDIX D: TYPICAL LANDSCAPE
MAINTENANCE SPECIFICATION
PART | — GENERAL

1.1 Description of Work
.1 Spring (including sweeping, hosing down and
cleaning of hard surfaces) and fall cleaning;
seasonal conditioning of soil and plant material.

Ferilizer-herbicide applications.
Shrub and tree maintenance,

Grass cutting and weed control.

th = W Mo

Resodding.
.6 Top dressing and seeding.

Spec. Note: Amend 1.1 to suit project require-
ments.

.7 Various landscape maintenance operations
specified are to be carried out on a project

known as [ | located in
| ]

| | from

[ 19 |to

[ 19 ]

Spec. Note: Complete 1.2.7 with project name
and geographical location, (i.e., municipality
and province) and time period of this contract.

1.2 Additional Instructions o Tenderers

.1 Tenderers to complete "DETAILS OF PRICE"
section on attached Supplement A, “TYPICAL
COST SUPPLEMENT FOR LANDSCAPE
MAINTENANCE CONTRACTS",

Spec. Note: Amend 1.2.1 to suite contract
requirements.

1.3 General Workmanship

.1 Program timing of operations to growth, weather
canditions and use of site.

.2 Notify [Owner’s Representative], [Project
Superintendent ] at least 7 days before the
various operations noted in 1.1 begin.

.3 Do each operation continuously and complete
within reasonable period.

.4 Obtlain acceptance in writing from [Owner's
Representative ], [Project Superintendent |, with
detailed description of work compleled before
the submission of progress claims.

Spec. Note: Amend 1.2.2 and 1.2.4 to suit project
requirements.

1.4 Delivery and Storage

.1 The Owner will provide storage around buildings
to be maintained by Contractor.

.2 Deliver and store fertilizer and other packaged
materials in waterproof bags with manufacturer's
seals and labels intact and showing [weight],
|mass] analysis.

.3 Protect materials from weather while they are in
transit.

4 Store materials on raised supports.

.5 Cover materials stored on site with tarpaulins or
polyethylene sheets to prevent moisture
absorption and impairment of physical
properties.

.6 Store materials in accordance with
manufacturer’s instructions.

.7 Plant materials must be transported and stored
on site in accordance with the Guide
Specifications for Mursery Stock of the Canadian
Mursery Trades Association.

.8 Malerials are stored on site at one’s own risk.

Spec. Note: Delete 1.3.1 if not applicable and
renumber remaining paragraphs,

1.5 Occupancy

.1 Carry out work in such a manner as lo cause as
litlle inconvenience as possible to occupants.

1.6 Clean-up

.1 At end of each day and on completion of work in
specific areas, remove from the site empty
fertilizer bags, surplus materials, tools,
equipment and debris. On completion of work,
leave site in clean, tidy condition.

.2 Do not burn debris on site.
1.7 Making Good

.1 Repair and make good to satistaction of
| | any damage caused to buildings or
property during performance of this Contract.

PART 2 —PRODUCTS
2.1 Materials

.1 Topsoil: clean friable agricultural loam
containing a minimum of 4 per cent organic
matter for clay loams and 2 per cent for sandy
loams, to a maximum of 25 per cent by volume,
free of subsoil, roots, sod, stones and foreign
objecls. Acidily range (pH) of 5.5 to 7.5. Tapsaoil
containing crabgrass, couchgrass or other
noxious weeds is not acceptable.

.2 Fertilizer: complete commercial fedtilizer,
| | with 50 per cent of elements
derived from organic sources of non-burning
type with slow nitrogen release.
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Spec. Note Local conditions to determine analysis of
fertilizer used; insert required analysis.

.3 Water: potable.

.4 Grass seed: should conform to federal and
provincial seed laws and have a minimum
germination of 75 per cent and a minimum purity
of 97 per cent; to consist of 50 per cenl Kenlucky
Blue Grass, 40 per cent Creeping Red Fescue
and 10 per cent Rye Grass.

.5 Nursery sod: nursery field turf grass crop,
consisting of 50 per cent Kentucky Blue Grass,
45 per cent Creeping Red Fescue, 5 per cent
Perennial Rye or Red Top, thickness of sodsoil
portion 25 mm maximum. Sod with soil visible
when grass is mowed to 40 mm height is not
acceplable,

.6 Plant Materials: use only compact sturdy plants
with a well-developed root system. Plants may
not have been crowded in flals and must be
sufficiently large enough by planting-out time.

.7 Weed Killer:

.1 Type 1:2,4-D amine
.2 Type 2: Fenoprop (silvex)

8 Pes! and disease sprays: 50 per cent malathion
will be effective in most instances. Do not use
DDT.

.9 Contact or systemic insecticide similar to Cygon
2E.

Spec. Note: Amend 2.1.7, .8 and .9 for equivalent
products most favoured locally,

.10 Stakes: T-rail iron stakes 40 « 40 « 5mm x
2400 mm long primed with 1 brush coat of black
zinc rich paint to CGSB 1-GP-181M.

.11 Snow fence: standard model with slats dipped in
chemical preservative, spaced and lied together
with steel wire, making a conlinuous lence.

.12 Wound dressing: horticulturally accepted non-
toxic non-hardening emulsion.

Spec. Note: Amend 2.1 1o suit project requirements.

PART 3 — EXECUTION

Spec. Note: Paragraphs in 3 which are not applicable
to specific project requirements should be deleted
and the remaining paragraphs renumbered.

3.1 Site Cleaning

.1 First phase of work consisting of spring cleaning
to begin in mid-April or when areas are clear of
ice and snow and as detailed in 3.2.

2 All work included in this section 1o be completed
within two weeks of commencement.

3 Second phase of work consisting of fall cleaning
as detailed in 3.3.

3.2 Spring Cleaning

.1 Paved areas: [parking areas|, |driveways]|,
|sidewalks]. [play areas), [patios]lo be
thoroughly cleaned and swept clear of sand, silt
and other winter debris.

Spec. Note: Amend 3.2.1 to suit project require-
ments.

.2 Grass areas: grass areas o be cleaned by first
picking up stones, branches, paper, glass and
other debris. Complete grass area to be raked
with flexible spring sleel rake to remove dead
vegetation material and any other debris.
Tractor-drawn mechanical sweepers will not be
permitted for the spring cleaning operations but
will be allowed for the fall cleaning operation,

.3 Catch Basins: catch basins on owner's property
to be opened and all debris removed. Locations
of calch basins lo be determined by owner's
personnel.

-4 [Shrub beds|, [hedges], [foundation planting]to
be thoroughly cleaned to remove debris in or
near lhese areas.

Spec. Note: Amend 3.2.4 to suit project require-
ments. Delete if not applicable and renumber as
required.
5 Window wells shall be cleaned of debris and
vegelation. After cleaning, window well covers
shall be replaced to satisfaction of owner.

Spec. Note: Delete 3.2.5 if not applicable to project
requirements.
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3.3 Fall Cleaning

.1 This phase of contract covers same operations
specified for spring; i.e., raking, cleaning of catch
basins and planting areas.

.2 Sweep up and dispose of leaves within project
boundaries.

.3 Shrubs planted in current year shall be wrapped
in accordance with good landscape practice.

A4 After cleaning, ensure that window well covers
are securely in place.

.5 Fall cleaning to be completed by end of Oclober,

Spec. Note: Delete 3.3 if not applicable to project
requirements and renumber remaining paragraphs.

3.4 Fertilizer-Herbicide Application to Grass
.1 All grass areas to be fertilized.

.2 First application each spring to take place when
temperature reaches 20°C [approximate date],
and 18kg quantity of ferlilizer/herbicide to cover
a grass area nol exceeding 370 m?,

Spec. Note: Owner to insert applicable month or
week in space provided.

.3 Second spreading of fertilizer is to be applied at
| |, coverage not to exceed 18 kg per
465 m?,

Spec Note: Owner to insert appropriate month or
week in space provided,

3.5 Method of Spreading Fertilizer-Herbicide

.1 Only mechanical means to be used for fertilizer
and herbicide applications.

.2 Power-operaled spreaders may be used if
approved by owner

.3 Where grass growth indicates uneven coverage
or missed areas after either application, contrac-
lor is to apply. at no extra cosl lo owner,
supplementary fertilizer to produce a finish
acceplable to owner,

3.6 Shrub and Tree Maintenance

1 Carry out initial treatment on shrubs and trees
and monthly thereafter for five consecutive
months,
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3.7 Shrub and Tree Ferilization
.1 Shrubs to have 6-9-6 or 4-12-8B fertilizer, nitrogen

component to contain at least 50 per cent urea
formaldehyde.

.2 Fertilizer to be worked inlo specific cultivated

areas at following rates:

.1 0.5 kg tor individual shrubs.
.2 A maximum of 25 kg per 30 m for hedges.
.3 Amaximum of 25 kg per 90 m? for mass planting.

.3 Initial application of this fertilizer to be completed

by 15 May.

.4 Trees within paved areas to have fertilizer

applied to surrounding cultivated area al rate of
1.5 kg per 25 mm of caliper, measured 300 mm
above ground level.

Spec. Note: Delete paragraphs of 3.7 not applicable
and renumber remaining ones.

3.8 Soil Fertilization

.1 Shrubs, hedges and shrub beds lo have a
suitable surrounding area thoroughly cultivated
by end of May.

.2 Complete soil area about trees planted in paved
areas o be cultivated as in 3.8.1.

.3 Shallow cultivation to be carried out on areas
noted in 3.8.1 and 3.8.2 al monthly intervals for
the five consecutive months noted in 3.6.1

3.9 Pruning and Trimming

.1 Shrubs:

.1 On the first and subsequent monthly visits,
dead, broken or diseased branches to be
removed from shrubs.

.2 Prune flowering shrubs in accordance with
their flowering habit to produce optimum
bloom.

.3 Shrubs flowering on current season’s growth
to be pruned in early spring before leaves
appear. Shrubs flowering from previous sea-
son's growth to be pruned immediately after
flowering.

4 Maintain shrubs used as foundation planting,
boundary screens or in shrub beds in free
form.

.5 Control height and shape by cutling back
selected branches slightly above a joint and
remove excessive lateral branching.
Maximum height permitted not to exceed two
(2) m. Prune monthly in accordance with
good horticultural practice.
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& Uniform shearing is not permitted.

.7 Obwvious volunteer shrub or tree growth
present in foundation planting, shrub beds or
near fencing to be completely removed to
ground level.

2 Trees:

.1 Remove dead, diseased or broken branches
to a height of 2.5 m above ground level.

.2 Remove living branches that are forked
double leaders or are narrowly crotched so
that they are interfering with the development
of a well- shaped tree.

.3 Cuts made in pruning operations o be in
accordance with good arboricultural practice,
with no stubs to be evident after pruning.

A4 Cuts in excess of 12 mm diameter to be
ireated with protective tree-wound dressing
specifiedin 2.1.12.

3.10 Insect and Disease Control

.1 Apply a contact or systemic inseclicide on
|flowering crab apples| |birch trees|.

Spec. Note: Delete 3.10.1 if not applicable and
renumber remaining paragraphs.

.2 Report immediately to owner any evidence of
other insec! disease or fungal damage.

3.11 Wounds

.1 Wounds to be covered with a protective tree
dressing,

2 Incase ol new wounds, remove loose bark.

3 Bark cuts to be in form of ellipse with its long axis
along trunk.

4 Remove previously applied dressing.

5 Do wound work initially in |
monthly for new wounds.

Spec. Note: Owner to insert name of manth.
3.12 Dead Tree Removal
.1 Be responsible for dead tree removal.

2 Rools of trees up to 75 mm caliper 1o be
removed and earth levelled.

.3 Above 75 mm caliper tree trunks to be cut flush
to or below ground level.

4 Tree caliper to be determined 300 mm above
ground level.

| and
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3.13 Grass Cutting
1 Grass lo be cut three limes per month during
entire growing season or as otherwise required
by | I

2 Commence lawn mowing within| | hours
upon request of designated representative

| |. Operation must be
continuous and completed within reasonable
period.

Spec. Note: Complete 3.13.2 in accordance with
local practice,

3 Lawn cutting includes picking up and disposal of
paper and reluse accumulated on landscaped
areas.

.4 Cut grass to height of [40 mm]. Use equipment
in good working order and with sharp cutting
blades. Mow grass on average once every ten
days. Do not remove grass clippings from lawn
unless volume is such as to be harmful to lawn.
Hand trim or use edger lor grass adjacent 1o
buildings, pavement, trees and fences. Trim
grass edges around planting beds neatly in lines
as in original layoul.

Spec. Note: Use this paragraph for highly maintained
areas such as building entrances, courtyards and
small urban siles.

5 Cutgrass to height of |40 mm|. Use equipment
in good working condition and with sharp cutting
blades. Mow grass on average once every
twenty days. Mow edges as close as possible
with power equipment.

Spec. Note: Use 3.13.5 for medium-maintained
areas.such as large park-like areas. If not applica-
ble delete and renumber remaining paragraphs.

6 Use power equipment, satistactory to desig-
nated representative | . 1o
cut grass no lower than |50 mm). Mow grass on
average of three times during growing season.
Allow for easy handling of grass cuttings.
Remove cuttings from site il they will smother
grass underneath. Mow edges as close as
possible with power equipment,

Spec. Note: Use paragraph 3.13.6 for low maintained
areas such as highway boulevards. For minor
projects, use paragraph 3.13.4. For major projects
use paragraph 3.13.4, For major projects use
paragraphs 3.13.4, 3.13.5, 3.13.6 as required by
project characteristics. Renumber if any paragraphs
are deleled.
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.7 For weed and grass control, spray paved, gravel
or stone-surfaced areas with foliar sprays ol
weed killers specified in 3.1.7, according to
manulacturer’s instructions.

.B For areas other than surfaced and mown grass
areas which support vegetation, use a selective
broad-leaved weed killer in early June and early
September,

Spec. Note: Depending on local practice, the week or
maonth of application may change.

3.14 Repair and Renovating
.1 Regrading;

.1 Remove sod and topsoil from areas requiring
regrading. Regrade to new elevations with
subgrade [0.15 m| below final grade.

.2 Remove excess material from site or supply
and spread fill to bring subgrade to required
elevations.

.3 Aler regrading subgrade, supply and spread
topsoil to depth of [0.15m],

.2 Reseeding:

.1 Loosen topsoil of areas to be reseeded by
roto-tilling or discing. Remove stones, debris,
grass or weeds. Prepare smooth and loose
seedbed,

.2 Apply 10-6-4 fertilizer at rate of [12 kg/ 10m?).

Rake into lop layer of soil.

3 Use seed mixture similar to one growing on
site; it should be suitable for regional growing
conditions.

Spec. Note: See 2.1.4 for grass seed mixiure,

4 Seed al rate specified for seed mixture but
not less than 12 kg/100 m?.

.5 Incorporate seed into soil within one hour
alter seading. Mix with light chain harrow or
wire rakes. Roll areas immediately afterwards
with light turt roller,

6 Water enlire area with fine spray, Avoid
washing out seed. Water to ensure penetra-
tion of |50 mm]. Continue watering at
intervals to maintain sufficient growth, After
germination, keep grass cut to height of
[40 mm].

.3 Resodding:
.1 Remove existing and dead sod, weeds and
debris from area to be resodded. Loosen top
layer by discing or rolo-tilling. Prepare
smooth, loose surface for laying sod.
.2 Apply 10-6-4 fertilizer al rate of [12 kg/
200m?). Rake into top layer of soil.

.3 Use sod with grass mixiure similar to one
growing on site. If correct mixture is not
known, use only sod which, in appearance,
equals existing lawn free ol weeds or other
objectionable plant growth,

Spec. Note: If area to be resodded is directly adjacent
lo area(s) with heavy infestation of weeds, such areas
also should be regraded and resodded.

4 Lay sod with sections closely butted, without
overlapping of gaps, smooth and even with
adjoining areas. Roll lightly and tamp. Water
to obtain moisture penetration of 75to
100 mm. Continue watering at intervals to
maintain sufficient growlh. Keep grass cut to
height of 40 mm,

4 Top dressing and reseeding:

.1 Mow areas to recelve top-dressing to height
of 40 mm.

.2 Rake thoroughly, removing loose and dead
grass, stones and debris,

.3 Use dry topsoil and spread lo thickness of 6
to 12 mm, filling in low areas and bare spols.

.4 Overseed area with seed mixture similar to
one growing on site and suitable lor region.
Seed at rate of 1.75 kg/100 m?,

Spec. Note: See 2.1.4 for grass seed mixture.

.5 Mix topsoil and seed by heavy raking. Water
to ensure close contact between sod, seed
and top-dressing. Roll lightly after soil has
dried sufficiently lo avoid adherence to roller.

.5 Apply water to ensure deep peneltration and at
sufficient intervals to maintain vigorous growth.
Keep grass cut to height of 40 mm.

6 Paving:

.1 Reset paving slabs of palios and walkways
where setllement occurred. Provide sand if
necessary.

.2 Repair damage to walkways and steps
caused by frost. Do patchwork to match

existing malerial, colour, lexture and eleva-
tion.
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Spec. Note: Delete 3.14.6if not applicable. 1 Complete "Details of Price” section on the
: enclosed Supplement A, “TYPICAL COST
3.16 Winlor Preparaion SUPPLEMENT FOR LANDSCAPE
1 Snow fencing and T-rails will be supplied by MAINTENANCE CONTRACTS".
I- = ]. Install snow lencing al ; fall .
locations direcied by 's representative. 2 ﬁ;:g and fall cleaning to be on a fixed price
2 Snow fencing to be installed on 2400 mm long 3 Fertilizer-herbicide application to be a unit
.3 Brace corner posts securely intwo directions to tions.
owner's representative s | .4 Shrub and tree maintenance to be a fixed
F —Japproval, price for complete treatment.
.4 Fencing lo be securely wired to T-rails at top of 5 Tree removal at unit price; separate for up to

fencing and ground level. 75 mm diameter, 75 to 150 mm,

.5 T-rails placed as directed by owner lo indicate 150 to 300 mm, and larger.
curbs, edge of pavement, catch basins, and fire . )
hydrants which have to be located after 2 COMS CUtng 31, IR PEICS A Y, 108 for
eighteen culs.
snowstorm. . kg -
Spec. Note: Delete paragraphs not applicable and 7 '“5‘“"’. R
renumber remaining ones. 8 Top soil at unit price per cubic metre in place.
3.16 Payment 9 Snow fencing al unit price per metre in place.
1 Payment for various operations under landscape Spec. Note: Amend 3.16 lo suit project requirements.

maintenance contracts are to be based on following:

SUPPLEMENT “A™
TYPICAL COST SUPPLEMENT FOR LANDSCAPE MAINTENANCE CONTRACTS

General Description of Work

Spring and Fall Cleaning
Forilizer — Herbicide Application
Shrub and Tree Maintenance
Treo Removal

Grass Culting and Weed Conlrod

Resodding
Top Dressing and Seeding
Snow Fencing

BuUOMBLN -

§
s

Unit of Uit Total
Iem Measurement  Price Quantity Price

Spring and Fall

Cleaning Fized Price § 5
2. Ferilizer — Harbicide

Application ka

3 Shrub and Tree
Maintenance Fixed Price
(for complete seasonal freatmant)

a4, Troa Removal
a) Up to 75 mm
b) 75 1o 150 mm
¢} 150 1o 300 mm
d) larger than 300 mm

Grass Cutting ea 18 cuts
Resodding m'
Trop Dressing and Seeding m¥
Snow Fencing m

g

-

BE=2E

@~ o@wm

Total 5
Spec. Note: Amend form of contract, if existing, to sull praject requirements,
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APPENDIX E: REFERENCES

Applicable Applicable
References to Chapter(s) References to Chapter(s)
Canada Morlgage and Housing 2.3.5 Carpenter, Jot D., Handbook of 3.4

Corporation, The Conservation of
Energy in Housing, NHA 5149, 1981,

Canada Mortgage and Housing 24
Corporation, Outdoor Living Areas:
Advisory Document. NHA 5329. 1980.

Canada Mortgage and Housing 2
Caorporation, Parking Areas: Advisory
Document, NHA 5238. 1980.

Canada Mortgage and Housing 2
Corporation, Play Opportunities for
School-Age Children, 6-14 Years of

Age: Advisory Document, NHA 5318,

1980.

Canada Mortgage and Housing
Corporation, Residential Site
Development: Advisory Document,
NHA 5364. 1981.

Canada Mortgage and Housing 1.3
Corporation, Site Landscape for New

Housing (information pamphlets),

NHA 5176-1 to 14, 1980.

Canada Mortgage and Housing 2
Corporation, Housing Disabled
Persons, NHA 5467, 1982.

Canada Mortgage and Housing 2
Corporation, Play Spaces for
Preschoolers, NHA 5138. 1978,

Canada Mortgage and Housing
Corporation, Roof Decks: Design
Guidelines, NHA 5220, 1979,

Canada Mortgage and Housing 2
Caorporation, Site Flanning Crileria,
Matric Edition, NHA 5214, 1978,

1,23

24,56

Landscape Architeciural Construction,
MecLean, Virginia: The Landscape
Architecture Foundation, 1976.

Carpenter, Philip L., T.D. Walker, F.O. 56
Lanphear, Plants in the Landscape,

San Francisco: W.H. Freeman and

Company, 1975.

City of Toronto Planning Board, 1,2
Guidelines for the Design of Outdoor

Spaces for the Physically

Handicapped, (pamphlet),

Conover, AS., Grounds Mainlenance 56
Handbook, New York: McGraw-Hill
Book Company, 1977.

Depariment of Agriculture, Canada, 56
Lawns, Publication 1163, No date.
Depariment of Agriculture, Canada, 56

Ornamental Shrubs for Canada,
Otitawa, Canada, 1974,

Department of Forestry, Canada, 5
Native Trees of Canada, Ottawa,
Canada, 1966.

Department of Public Works, Canada,
Landscape and Site Development,
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