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INTRODUCTION 

Canada Mortgage and Hous;ng Corporation is p;Jblist\· 
ing a series of advIsory documents to help impfOve lila 
quality 01 the Canadian housing environment by making 
~ more cost el1ective. L8ndsca~ Archireclllral Design 
and MamienanC9 is par! 01 this advIsory document 
series. 11 was writlan aha. a study 01 the relevant 
literaTure, field investiga1ioos of projocts throughout 
Canada and interviews with those who wor!< in housing 
design and operation. 

It ,s hoped that this book will prove helpful to 
developers and builders, as well as designers and 
consumers, This would j~lude Qwn"'JS 01 detached 
dwelhngs. managers of rental propeo1ies and con· 
domm,um aS$OC,alions. The P\.Iblication combines in 
one volume new and previously published information 
on landscape 8rch"EI¢1ure in Canada. PartIcular em
phasis is given 10 mull ir>e·fam,'y houSIng. bullhe 
i ll ustrated desIgn SQjutions and technical details are 
adaptab~ to all denSltiesol sote development, trom 
smgle-Iamily detached dwellings to high·density com
plexes. 

This advisory document deals WIth the related 
physicat and ~nar.cial aspects of landscape architectural 
design. construction and maIntenance, The introductory 
chapter on the landscape deSIgn process presell1s a 
number of development process and cost·eHect,ve 
factors that are ohen overlooked. The next four chapters 
explore the major landscape archItectura l components 
of $Ite layout, gradIng, hard materia ls and plant 
materials Then the important topics 01 construction and 
mamtenance are diSCUSSed. Each chapter general ~ 
cons'sfs 01 typical SQjut;ons lor Cel1aln ldentlfiab~ 
design and maintenaflCe Muat;ons, and ends with a 
summarized checklist. For simphcity. the term " land· 
scape arcMectural des'gn" is abbreviated throughout 
the book to ·'Iandscape design"_ 

The pubfishers welcome comments and suggestions, 
whICh should be addressed to; 

o.rector, Development Evaluation and Advisory Ser· 
vices D,v,s,on 
Canada Mortgage and HouSIng Corporation 
Montreat Road 
Ottawa, Ontario 
K1AOP7 



CHAPTER 1 - LANDSCAPE DESIGN PROCESS 

SetOf. embarlting on a detailed landscaptl design or 
creating a maIntenance program to< a housing ptoject. 
the owner arid designer must consider a number 01 
131:10<1 to do with the overaJ development ot the aile 
The purpose 01 this chaplet Is 10 e~plain brielty the 
houSIng prOlOCt development process. ,neIudong ",. 
building and $ite inlluenees. the $lte program and 
IanclScape ojesign compool8O .tl. OeSl9" process and &Ita 
analySIs .r. discussed at the elld of the cnaple< 





1. 1 HOUSING PROJ OCrDEVELOl'M ENT 

Landscape deSOgn i$ jus! one pan 01 the de.elopo,_ 01 
a Ilou$ong projed. h has been found lhM a muIIi
~ry approach 10 medium· and hogh-deJl$lly 
pt~s produces the beSI rew"s. Such an apptoach 
requires the ptOje<:l's arChitects. landscape arch~ects 
and engineers 10 coordinate all aspects 01 design and 
construcllon. tn the pteljminary discussoons. properly 
manageme~ and maontenance needs should also be 
borne If[ monel. espeaaIy lor rental and COIiOOmonium 
housong prOje<:t$. 

Landscape design should be an in1eg.al pari 01 the 
total design. wtIatelier the Site density For example. if 
maJOl decisioos on sita layOUt and grading are not 
resolved early in the design process. they W1~ create 
po-obIems....tloch can be COIr~ed only at great cost. The 
practic<!l oI -landscapong- a pto,ed afta< the ma,oo
desogn eIe~ have been arbotrarily dIto(Ied o.opon 
achielles nothmg moi'e than a ""eosmetoe" (le(:oratoon 01 
the Site because Specil iC problems are not add.essed 
This book shows how sueh problems can be resolved 
through landscape design <>-aly. the quality 01 
housong IS imprO\ied by ..,e development that i$ 
IunetJona1. aestheloealty pleasong and COSt eHedllItI. 
wtIoch means that the COStS 01 SIte construction are less 
than the COSts 01 ptoblems which have been 8YOided or 
tha increased lIatue 01 the ptoperty. 
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LANDSCAPE DESIGN PROCESS 

Fig. 2 This ~ (Iesign iluSlrales It-.. inlegral>on 01 lite 
1a)'OUl and 1II..:tong, as ...... t1aod and plant tI'IIIIerieII 
1 __ '*"<I -I>atd" and 'I0Il- twocIscape onate· -, 

If the IOIlowing tist of fille typoeatlnlluences on lhe 
design and dellelopment 01 a housing project Is $Iudfed 
earty on the planning process. ptOOlems will be elloided. 

I I'GAL R ESTRICTIONS. The~onongdassilictltionol 
• proposed hous.ong Site wiI indicate permrssible 
densities. housing types. SOle OO\/8fage and Othef legal 
requoremen(s. The bylaws Wllhin a lII"en community wi. 
delone U18 zoning ca(egories and will specify require' 
ments such as buol(long set·ba<;los. maximum heights. 
parlung ralios. h.e access and some aspects 01 
landscape developme<lt_ OIIen. 10 Id1teIIe a. degree 01 
unllormoty. Land developeB wiI impose addil lonal 
developmenl con(ro/ guidelines on budding matenals. 
lancing and bUl ld.ng grou pongs National. ptovlnclal and 
local building COdes should be consu lted foen sursthal 
the ptojed complies With p;.oblie health and sa lety 
reqUirements 

M i\RKET ANi\ I.YSIS. Thi$lSsompIy thegathenng 01 
in'ormatoon on the potential housing mario&! Within a 
parlocular area. frequently. lor large< houSing projeas. ~ 
Is carried OUt to doterml!l8 the dosired number or 
P8fcentage 01 parloeuiar housing types to inc ludto. The 
$peCItic 'eQUor&menis or amenoties that the ta rgel market 
group wiI ptobably want are also dele ... noned. For 
.~ample. a multi·lamity de'IeIopment would nofmally 
Include children'S play laciliHes. wtIile a condominium 
p!"Oject desogned lor Single people and choldless couples 
may prOliide only lennis and Otl\e' aduH recreational 
'lICI~ties. 



LANDSCAPE DESIGN PROCESS 

HUIX;crS. The cosllimolalions lor boIh houSIng unit 
O(lO!IlrucbQn and site de~ 1If, usually estab
hhed aft$( investigating the eompemiofl Irom other 
Ilousono ptoje<:ts, project ~nanelno, and the need to 
acltie~. a ptolitable retum on in~estmen1. UnlortunatetV. 
the budgets lor both tandscape construction and 
maintenance ara ollen so Inadequate thatlhey b&come 
a barrier to accomplishing an OP\Omum plan. If com· 
ptOffilses h.a~ to be made lor ~ariOI.rS building and site 
I.at ..... .,. \hay should be decided upon only alter 
ensuring IIW the target audience !rom the market 
analysll-...ooid ilPP'O'<Ie Budgets and othef OOcosoons 01 
srmolar importance should bit mada as .arly as possible 
In the development ptotess 

COMMUNtTY I NFItASTIt~·UItF.. This consrstsot 
UI ,hl"'S. servICes and the IocatlOl1 01 such commundy 
lacititiuas parl<s. schools. roads andwall<ways. Such 
lacihlieS otmously intlll8nce the SIte plan",,,!! 01 the 
houSO"9 ptoje<:t. 

( U MA n · o;mafIC variatlOfl$lIaV$ a tremendous 
inltuenc. on Landscape de$rgn and marnlenance rll"" 
qurramanls in canada. The clNnat. of • regrorl is 
deteflnlned by temperature langei. humodllY. jlfeCIpota· 
bon. wrndand hours 01 sunshine. As Fogure31l1ustrates. 
the Atmospheric EnVIronment Servic. 01 EnvlfOflment 
Canada has delerm,nod the si. goneral c~matlc 'egions 
01 the C(l<Jnlry. Because 01 the demography and physical 
diverSIty 01 the Sootheastern Region. it is sub·divided' 
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Preclpltat,on .a les lor aaeh •• goo a.e compa.ed in 
Fogu.e S. The seasonal distriOOIion 01 prec'pitalion 
varias eonsodarabty ttvoughoul Canada. Fat e~ampla. 
arnlIal preclpiuotion retes are reIativaIy low In Arctic: and 
Northern Ioeetions. bullhe II-JlOW tends to aa;umulala 
because oIlhe coosistantty low temp&falufas. In 
contfast. Pacific Region .nnual falas afe high. WIth lha 
g.eatest aceumulations OCCUfring as fa,n In lha ""ntef: 
summers In lhis fegion a,a dry. Tha Atlantic a.aas hava 
simiIa, high ernual fetltS OOt ara more unilorm 
tllfoughout the ~; $/lOWIalos high ,n WInter Tha Gleet 
lAka,'S!. lawrence Re?on axpariences Ihe mosl 
unilatm ratas!rom monlh to monlh. Tha Prlllria and 
Cordill"a Regions havalowa' annual amQIJnlsoi 
precipitatoon. with maximum fainlall in early and lale 
summe< faspecbvely. Wintar precopitation i. highe< in 
the B.C. lntefiOt than on the PTarrias. It is Intar8SIJng 10 
nola that the annual variatH)OlS 01 precopitation by regoon 
ara COI'ISIda'ably greater than those 01 temperatura and 
daily brighl sunst"ne. 

Fig. ~ "'"" IOIaI preapo1atiQn See Appefldi. B kif ~ 
dNob 01_ chart. ~ EmwonmanI c.n.da. 
AlmoIPhtnc E .... oo.,"'~ Se<w:>t. ~ Normals. 
V ...... 2·SI.1941·1970. 
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Figure 6 shows that the hours 01 bright sunshine 
within a givan region influ.nca both lhe deSIgn and the 
potantiaJ seasonal usa 01 outdOO< .raas in housU"lg 
PfOt8Cls. In thasu ........ r months. to< ax;,mple. the PTa"", 
and la, northern a,aas axpariance lhe most sunslwle 
arod lha AtlanlH; Region the least. In Wlnte.-. the Atlantic . 
Iha P'8lrie and the Great lakeslS!. law,en.ce Regions 
hava more hour. 01 brighl sunsh'ne Ihan the Arctic 
Region. 

FIg.' o.iIy ongrot __ See~. B ""......,..;c.,I 
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LANDSCAPE DES IGN PROCESS 

$H$OI'Iai prevailing Wlnds ... a enolhe<' imponan! 
climlltic !actor thai innuences sita des.gn. Wind data 
mIIy be oblamed Irom local weathe< offices. An 
understanding 01 wind and other c~matic conditions will 
help to improve M e design. Such ma"ers as snow 
removal, Irrigation. weather prote<:tlon and wind breaks. 
as well as the e~le nl and type 01 OUldoor amenity areas. 
can be resolved more quickly il lnlOfmatlOl'l on seasonal 
pr"'8I~ng WIndS i$ readily available 

SoeIaiWId eeonomic lact~ ara also importanl 
i~ on the desogn and development 01 a housing 
PfOI8CI. Canada s vanous regions ara .emarl<ably 
diver!>t $OCia1ly. economocally and eu~uralty , The land· 
scape da$lglf\ll'f must be senSil lva to the way these 
diI1eranets win need to be expressed In the develop· 
men! 01 the sIte's landscape design The principal 
lactors Include : 

the ethnic compoSItion 01 the community and the 
tra(lotlOllal use 01 landscape related to dwellings 
(deCorallOl'l. agricunu,aj producrion. recreattOn. tunc· 

"'" regoonailamoly·inoome levels 
lamoly .. zes and domonanlllousehoid types; (tradi' 
tionaI, songIe parent. song!el. seniors) 
particular ~Iastyle considefations : lor e. ample. a 
person's interast In the use and maintenance 01 
outdoor space 
prOfOCl density (regionally acceptable levels) 
prOpOSed project tenlJ.e ,rental or homeownershtp). 

FI9 7. Tile i rnit&(! 'moon! 01 !ron1 1erd fI)8Oe. Of""I&(! by 
lII1uattng tile building cIOM to tile .Ir .. t ... cha.acteristic 
01 certain city, oeoghbourlloodlt. , 

Fig e. Regoonat i festykls end WldiYiduat awnersI'Mp die'-Ie tile 
~1)Ie levels oI lIIIe nwnt .... nce 

A deSolgne< mllSt lake the tIme to odentlly and 
unde<stand particular .egioonaI influences. For axample. 
deSIgners somebme$ malte the fTII$Iake 01 repeal'ng 
somiIar 1Ife/lllectu'aI 01 Me desogn solutions on all perlS 01 
Canada, Wllh no regard lor regional . soaal. ec:(lflOmIC 

WId tlifTlilllC variatlOOS. AnoIhe< factor wt.eh inftoonces 
SoIte development ,$ lhe local avaIlability of landscape 
malenals and experienced landscape contractors. 

People who cannot a!lord, or who do 001 WIsh to o wn 
lhelr reSIdence, oMen choose to liV$ on higher'density 
housing developments. These houSing projects Ire
Quent/y proviOe a communal outdoor space but monimal 
indMduai private spaces. aod this could lead 10 a site 
design that is oeconorrOcaIIy $8tl$lar:tory but one t!>at 
does "1M meal general soeiaI needs 

FI9 e . One j!estyle option, .. !Ier:tlng CUHU'81 pre1erencH end 
economic <X>r"4icJe<8tionl • • II"Ot apartmem building. 
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I.:! SI n I' ROGRA'I AND DESIGN GOA l S 

Tilt' $iI. development program Hlablishes the aile UMS 
and lunetional conUOeralions thai are 10 be iolCO!llO'.tl!ld 
ioto the de$ign. II could be GOnSidefed • preliminary 
maSlel pilon 10< guiding the prOjtl(:f& de~elopnlerl1 
because it is a WTillen ~s, 01 objectives and prioritoes to 
be ItVOIved Into the linal detailed design plans. The 
program should relleet the inHueoce 01 s...eh IIICIOI'I as 
legal reslrietioIls and market analysis. Ideally , dedslons 
10110 with the ,Jehitec1Ural and s~e program will be 
made by the owner and a muh;~iscipl4nary design team, 
The tollowing are examples 01 a s~e's !UflCtional n&e<:lS; 

vehicular access (tenantlOWn&f. lir • • garbage. ser· 

"'J patlling 10< lenants and viSllOfS (number and location 
in relation 10 dwellings) 
SIOrage areas (comm.mal and Individual) 
pedestnan access and Clrwlation (including requo<e
meNS 10< disabltd penIOIIS) 
uIiIiIy c:orndors (sanilliIIY sewef. SlO<m sewer. wallll'. 
gas, MelricaI, telephone, cable telev1sion) 
Sl1e utijty and seMce reqUIrements (water and 
Irrigation. ele<;,rical outlets. automobile pIug·ins.ligh1· 
Ing. gas) 
dfainage systems (parking lots. roadways. lootS. 
paved are.s. lawns. planted ar&as) 
garbage 510<a9a sySlems and where lhey should be 

.oc"" 
O\<ldoor iIC1,vilit1s and spaces !communal and Indi· 
lIIdual, aetive and passiv9) 
,ecreationalareas (aduH, p<esc:hooler play space. and 
.ehool·aged chiklf&n play space) 
site IUmr1ure (~ghbn9. seal"'9. wasle containe<S) 
_ (SlOfage lIfeas and retnO'<Ial pror;edu,e) 
maIflleNrnce (private and communal areas). 

Certa,n design goals life importanlto~. 
develope<s and residents and wiI intIuence the SIte 
deyelopment program and subsequent design deta,I • . 
The l'*>wing design goals are par1iculariy ,mportanl in 
relation to costs. both initial and Iong·lerm, 

CAPITAL VEItSUS LONG·TERM M AINTENANCE 
COSTS, Th&deyeloper musl balance lhe Quality ollhe 
In,tlal construction w~h the long-term maintenance 
COSts. A lower capital cosl lor construction can be 
achle¥ed by using ie"durable malerialsand!lile 
details. but usually this leads 10 greater upkMP and 
replacement costa. Capilal 0051$ are a one·~me 
"pefIM. whereas mainlenance costs are long-term and 
incr .. ,. wtlh Inftalion. 

, 

• • 

~ 

Fig 10. A I'oghar caprt.a COlI." requll~ lor this method 01 
sIoI» ..... _ .bu1 .......... _Iong.term .......... 
nancecostJ .... be~ _ . tddrlioo ... priYacy 

ard us.abIIr IIj>Ke "" been p<OVOcIed behind "'" -L.OW MAINTENANCI' SIT E UESK;N . II thera's 
adequate budgebng 10< aile de¥eIopmenl. projects will 
no<rnally be buill whICh require htlle mainlenance. In 
addilion. deSigning specilica lly lor low marnl enance can 
provide the desired resull and noad not necessarily 
increase COSIS. Examples at low mainlenance srte 
deSIgn include: Iocal,ng lawn and shrub lIfeas to allow 
easy mo..-emant of mechanized eqtJ,pmant; adding an 
aulomalic "rogation system: using pa¥ed maintenance 
strips at the edge 01 lawns 0< planbng beds to eliJTW\ate 
hand-trimming; increasing the peorcen1aQ8 01 hard
suo1aced lII'eas oyer lawns or plantrng beds: and using 
hard or plant malerials that need less individual cao-e. 
Later chilpIer$ wil deal WIth low m81ntenaroce design in 
site Layout wading, !he seleclron 01 malenals. and 
construction. 
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Fill 11. W.,. ion"ll'lllCh lilts pIanIer IIn(I benc/"I C()fr'II)ona\JO can 
tIII_1D _ tIIII1 .. IIn(I be"""- ...,.. .. 1iIy 

" H T"' 8UIU)I NGTOSITE.UniQueor~."te 
conditions should have a S\long bearing on building 
desogn. 501es WIll> oonsidefable topographc ¥8f1all(lfl 
may best be developed by using buildings $UCh as Split 
levels tNII can lit" Into tile ' . 'Sbng SIte. Building and 
SIle layouts should boll> ra-spec1 and lake advantage 01 
lr(l<j starw.ts or significant fOd< OU1CfOj)S. This will maka 
the P'o,ec1 mOte attract,ve and. usually. less expensive. 
For lnOIe dotailson grading end matching tile houSIng 
un,1 10 tl>e $,Ie. ,ele. to Site Landsca{)f! lor N 6W 
Housing, (Ottawa. Canada Mortgage and Ho<.Islng 
Corporalion. 1980. NHA 5176-1). 

SpIo.-~ bM_._ --""-I~-

'-".
~ .... --

Fig 12. An e-""""'l)le 01 how OOilding IocatIOl1 and Iorm can till 
<leslgner:l to COtI"I!>Iement lhe $<I8'S Iopo\jrap/ly 

• 

SITE f'1..ANNING FO R ENERG Y CONSERVA. 
T ION. The I>igher cos's 01 oil have jlfompled desogners 
10 pay mOte and more ilM8f11101l1O energy eonservalion 
in building d&sign and SOle plannong. For • • ample. 
regional and c1imalK: oondiIions _ dictate the opIImum 
building orief1ta\lon 10< soIiIr access and tile location 0 1 
IIIndseape materialS to modify seasonal wind extlemes 
and s.now deposits. For lurtller Inlormatl(lfl on energy 
conservation , refer to Tile Conserva/lon 01 Enar/l'Y in 
Housing. (On awa: Canada Mot1gaoe and Housing 
Co<poration, 1981. NHA 51 49). 

~01 __ 

-.~..... ----
-" __ 1>1'_ 

"'11-"'-

0.00 ... _ ...--..... -Fig 13. Exatrll>les of site ~ fealUfeslhal heI!l to 
conse"'e e_gy 



______________ ---'=LA:.:::N::::DSCAPE DES IGN PROCESS 

SIT!! PLANN ING FO R BARRIER FJI:EE MOVE
MENT. Morelllld moreCanadian dHigners ••• 
ensuring 1/>111 sites ate reildly acce5$Ibkt 10 diS*bltd 
persons. lithe oecessa<y sue eIe<nenIs are included in 
!he Initial constructJon, barrief·If" movement WI. be 
prcM<l&d at little or no extra capdal <:0$1 ; rhos maner wiI 
be discuSsed on mora detail in Sections 2.3 end 2.4. 

Fig '" "" ....... 01 ___ .... " .. , .... Source 
~ lot 1M DNignd CMdoot s,-.. lot 1M 
~~~. CCyolT_Pkomong ..... 

, 

INTEGRATION 0 1- MAJOIt 1)1:5IGN COMP()-
N ENTS. A housing prOjeCt ~ development evolves 
aher a nombe< 01 overtappong deSIgn OOO$Iderabolls 
have been looked al ; the pIac&ment of one Slle leature 
should not cause ~$o$8OY problems tor the 
remainder of the $lie For • • ample. ut,btlfls. whe1he. 
above Of below ground, should be caretuly integrated 
.... 'h the Me plan to m'IlImile maintenance problems 
during construcbon and in the long ta.m. Olhe •• xampies 
01 site de$Ogn problems 10 be aV(Md&d include awkward 
IX.II'ding and site relationshipS, (lV(I'I,lOO 01 reta ining wa lls 
and sleps. and restriction 01 plantir.g Of other landscape 
development because 01 underground utilities. 

Flg_ 15 A succ,"stui ooo<donalion 01 S<le development 
components. inclu(lorog Q,adong. "'. layout. hard and 

plan! mal"""" 
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I NCOMI' LET E SITE DEVELOPM ENT VERSUS 
"SH ELL L AND SCAPE". When sile developmenl 
COSIS musl be ~epllowlo meel markel reqUiremenlS. a 
"sheiliandscape" shouk.l beconsidered. This provides 
10< aliiayoul and grading I\eOOs and includes the 
functional hard and plant matenals l\eeded to stabilize 
site areas and provide someaesthe~c appeal. Th,s 
should be considered a m,nimum level 01 site constnlC" 
t,on lor any development. A plan should be given to 
future Owl\ers and residents SO that they can complete 
thalr "sheiliandscape" by adding the missing hard and 
plant materials in the designated locations. Incomplele 
s,te clevelopment OC(:urs when a maio< feature. such as 
a dra,nage swate 0< a requrred walkway . is tell out to 
save funds. This usually displeases resiclents and brings 
clown the property's potential merket value. 

Fig_ t6 AA e.am~ of "sheII Ia~-' ,hat ,,-1. the 
tuno;bonal needs of the SI1e <Iovelopment Mo<e ,r""" 
and ShrutlS are to Ile planted ta'er 

" 

INTRINSIC VALUEOFC01>II'ETEN"f' SfTE 
OEVELOI'MENT INVE!>"TMENT. This is perhaps the 
most obvious. yet the least understood, of the design 
principles of site development. The value of well
designed housing projects increases with time and pays 
diviclends in lower maintenance costs and eventual 
marketability. Whencomparing similar projects, those 
with superio< landscape development appreciate in 
value and rapidly recover thalr higher initral capital costs. 
il any. 

Fig. t7 Thi. e. ample of good .,'e development rno;lu<Ies 
iuno;tional .. te layout. lllanlo"9 101 pedestnan control. 
" .. ""I ser""no"9 and a sudat>i(l level 01 marnler.ance 
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I .~ I ANDS(-APEDESIGN CO\I I'ONI-N I Ii 

lanttsc.pe design compnses si1e layout. grading. twd 
ma18f'1ats and plan! materials; these wi. be dea~ with in 
detail in Chapte<s 2. 3, 4 and 5 respectively. Construc
tion and maiJllenance are covered in Chaplef 6 

The loor ma,or components 01 landscape de,,;gn ean be 
btielly (lGlinvd: 

slra layout deals with the basic org8nOuHon 01 SIte 
laclti!ies and uses, as well as their relationship to each 
other and the housing units 
91admg pt"QVides surface drainage. establislled eleva
liofos lor tacalobes and site landIOfm5 
Mrd matlffla/5 involves the selectioon 04 materials tor 
paved surfaces, waDs. fences, tumilufe.ligh~ng and 
.. mila, hard- sile lealures 
pIanf malena/$ concerns the selecbOn and Ioe<IIion 01 
t,ee •. s/1nA:I$,laWf\S and groundeover$ to I'I'IHI 
QffIain 1unc1ionaI. aesthetic and mao"'_nce objec. 
bves 01 the "soII- landscape 

- ..... _/ 
.-....., 

--". "_0 1 ,05 

" 00 

10.35 • .. 
<oM , .. 
-....[ 12 1 + - • 

.. 
~-
Fig. " E><......"...oI_IapA_gr.w.g 

.. 

---I 
~--
E,Dstng "'(., .... _ ... .,..-r _ 
IIIIrdWa_ 

~c '''" .. ~ 

~---
, 

Fig. 19 E.ampln 01 hard mlueria .. and planl materials. 
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I A DI ";1(,' .. I'R(KFSS AN]) ";1 11· 
\'i\I'SIS 

The purpose ot the o:IeSlgn pt0C8SS IS to ~nd the optimum 
solution to each s~e o:Ievelopment ptobiem. First the 
ptoblem must be o:Ietined: then ~ should be 
supplemente<! hy turther research relale<! to peculiar 
regional, communoty and site conditIOnS. Thts data is 
then analyled lor the maio< ~I. social, cuKural and 
erMfQflffi8fllai factors lhat .... inIIuence the sote 00-
~~I plan. AIIematrve aoIu1ions may be prepared 
in Sd"Ietnabe Iorm and evaluated aceo<ding to Ihe" 
reWlve success In meelmg lhe siI. developmeflt goals. 
The preferred conceptual solution is lhen used tor 
ptoduction 01 the detailed desrgn, 

J 
Il I ..... --~.-

-.~ 
'--, 

_,,,~. -w_ ---"" ... -_.- ,-_"", I ......... -....... 
--j ~""IOC\OII 

""_Ipro!>. 

~-
........... 

f-_.----
,-- 'allnll or ..--

I -

" 

0I1f1e steps mentroned abOv., the analysis 01 $lte 
data I. ollflfllhe most Cfltical and complex. Site analysIs 
I. the pt0C8SS 01 o:Ietermlnrng developme-nt potential 
through the ooIle<;tron. analysis and Inte,pretation of s~e 
data, Ger>Orally, the sIte's amenitIes and II detailed slle 
analysis is commonly used to (letarmlr>O the most 
COSI·aHectl~e way to exploit a SIle's amenilles and 
potential withrn ~s regron.al, social and ecotogrcal 
cont.xt. Both on·$ile and oII,sole laclors must be 
considered when gathering d~ tor the prepao-ation 01 a 
SIIe anaiysos ISH Figure 21 lor o:IetailsJ, When a bulldef 
i$ consodfIflng se~eral parcels 01 land lor a housong 
ptOjltCl , II ~ common ptactrce 10 conduct a 5<le analySIs 
01 each one betore selectIng the moSI surtable site 

FIlii, 21 TJ'PICBI SOle analySIS inlormatioo:1 
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""'" - "'"' - oro _ poor .... "'" '" _ ~ __ .. __ or .0 ~ cw"IIl _1oo_". ___ """'Il'opI"IC _ . 

2",J l t) 

-~-(---.--, ------"'-"'--""""" II"""'" _I""""'. __ I 
, ... 

~_Io!y Ifen1Io!y, ... ...... 1 
~ ____ I_typoo.lonrvl!I"..,..,. 

~,..-yl --____ , ... 
-go<IIOgJI-"-·.,,,.1 _____ 1 __ 1 

· ~' . -. ... ____ "' ____ f""*"""ll 

Inri. __ . '-\Jh1-....-"'_I 
-pIor< ............ -~ 

5 1.890"_""""''' __ '_ 
~--~ _.byIaws- """"' 
_aI ptOCeSO ____ ,.., ........ """ mogIoI owlY" 
.... _ldono1Iy . ...-..,g, ,-_,,","I 

• 
1E-.g __ _ --. _. f1Ilhts-<oI ... .,. - "" ....... 
a $poooI1o_os 

...... ,~ 19<'<'<1" .-...... ""'" 00161 
_~""'" -"' ........ --

011.$100 hc .... , ""--' __ l""'_~ 
2E __ .... _ 

3. ~_.Ie .. __ ... _""-og._l · ""'"'" - --.--"~.-. ---""' ... . ~ --toca11O'l1lilintl_ --<WIng-,_ .. _ ............ owm_ _.-



Srte analysis dala normally can be collected from 
munic,pal arid olher adminiSlralive offices, site surveys, 
e>:isl'ng ptans and aeriat photographs_ tt 'S recom
mended that all e>:isling ptans be verif'ed by a sile 
inspeclion due to Ihe possibililies 01 m,s,nformalion and 
recent changes to the site. The relevant infOfmation 
should then be recorded on a map of appropriate scale. 
Spedal expenise on soil eng,neering. hydrology, vege
lat>on and the environmenl may be required locompjete 
the site analysis fOf larger and more complex sites. 

Sile infOfmation is extremety useful in guiding the 
des>!)n and development of a prOJecl. 001 il must be 
interpreted and underSlood to be useful. One map is 
usua lly enough to illustrate and summarize lhe 'mpor_ 
tant on-site and oft-s,te lactOfs IOf a tYPICal housing 
P<0jeC1. However, with complex siles it may be 
necessary 10 use separale plans 10 analyse such spec,al 

1:ZOO mm ""'-' -/ 
~-

Fig. 22 An examp+e of a SIte anafys<s map 

LANDSCAPE DESIGN PROCESS 

aspects as soits or vegelation . belore a "site analysis 
summary" is carried out. This summary plan woutd 
somply oondense all relevant intOfmalion into calegories 
like ooildabte and non-buildable zones: examplesol 
detaited inlOfmation to be included are: 

soil conditions 
s,te access and presenl klcation 01 utililies 
recreation and amen~y potential (e.,sling !fees. 
spec'at features) 
visual quatilies and views to be preserved 
easements and other legal reSlrictions 
visual o r noise pollut>on (orig,n arid levels) 
climale control consideral,ons (solar, w,nd . snow. 
rain) 
site features 10 be retained or removed (trees. 
buildings, land lorms). 

Sote .... is 2 151>OeO .... 

Comourin,,,,,,.tot O.5m 

e"'''.-.g ,._1Iat 
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USl \ 1\ L\ RYO II ( .... II SI 

..... , inll~s on the projtel. iWCh " legal reSlric· 
bOOS. mart.eI aMlysos. budgets and communrIy intras· 
truclure. unde<stood? Has the apprOPflate ,nlormat;on 
been coIacted? (Relano SecIlOn t 1) 

Have regoonai factotS. $UCh a. the dimale. pecu~ar 
SOCIal and eoonomre conditions. and the /tYarlabil1y 01 
matenals and contraetor1;. been consrdered ,n relatron to 
$lte developme<~? (Re'e< to Sec1ion 1 t) 

Have the IoIowrng Iunctionaf req..ernents bHn 
rnco<pOIated .., the SIIe prO(lram aecflS. orculatron. 
par,,,ng. S!or • • ubbties. _ . dtaonage. garbage 
and commur>al recreational IVen? (Rele< to Sectron 
t .2) 

Does the sote program include desigon goals ~ke low 
mamter>ancedesrgnand " sheillandscape ? (Reter to 
Section 1 2) 

Is the .."er·relatronshrp between the landscape design 
c:ompooents 01 Site layout. grading. hard materials and 
plant matenals fuly understood? (Re'er 10 Sectron 1.3) 

Has a thoroogh SIte ar>alysrs been conducted. which 
gathets ;'II releva," on'Slte inlormatron. such as topOg. 
raphy. hydrology . soils. mrcrodimate. legal restnctrons. 
e~oSI'ng .eat .. es and vegeiatK)n1 (RehtrtoSectron I 4) 

Does the $lte ar>alysrs include the impor1ant 011·" " 
13<;10<$ 01 adjacem land use. climat • . regoonai concerns. 
road s~lems and communoty 1aciti1_? (Reter to 
Sectron 1.4) 

HaV9 the Me analysrs .actors been inte<prele<l lind 
IlUmmanze<lon a pIiIn1(Reter 10 Sectron I 4) 



CHAPTER 2 - SITE LAYOUT 

A Me layouillS fIO<lT\IIlty done Bltha same h"'" as 
declSIOfIS are made aboullhe ~he< landscape de$ogn 
components 01 9no09. twd mM&naIs and planl 
maleri"", However. tor $lmpIocfIy. lhos cha~er ..... 
concentrate on the variouS aspects 01 SIte Layout desogn 
S<te 1a)'OU115 essenhaly concerned with obtaIllIng the 
besllwo-domeo!llOflal relaloonstups between pt,vllie. 
communal and public spaces, aswel as wIth the 
organizatiOn or "'Ie lealll."" and c;,culalloo AS the 
previous chapter illUSlr8led, sue de5ign should respond 
10 housm9 prOle<:1 influences. such as legal ,e.ructlOns, 
communltv inlrasirUClure, lunchonal site needs and 
deSIgn goals Con.ceptual soiultOOS 10 a SIIe's layout 
deSlgO may then be produ<;ed. $0 that optImum Slie 
relaHon$ll'P5 can be obIarned by delem"'''1l9 the 
Iocal,on 01 speolic IIClNlry arlNlS. orcuiallOn roules. Me 
lealures and all OIhef elements necessary tor the 
IandscaPtc deSlgl110 luno:toon p<0JIIl<Iy and be VtSUalIy 
plea$lng 

" 
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2. 1 CONCEPTUA L SITE LAYOlJT 

To clarity the foIowNog explanallOn 04 1a';'OUl des>gn. II is 
necesury 10 firs! prOVIde brier delir'Oons 04 pnvale. 
communal and public space. - Pl'lllale sp;K:e"" ,alert 10 
I .... exlenor sp;K:e 01 a hoosiong de\leIopmeo ~. 10 which 
only lhe indiVIdual reSldenl has access; when ~ Is 
Iocaled ImmadilUely adjacem 10 lhe dwelling uno!. ~ is 
oIIen 'elerred 10 as an "outdoor ~v,ng area" "COmmunal 
space" OOr'lOles prO]&Cl s~e areas lhat are accessible 
and available 10 all residenls and "';s01Or11 ThIS space 
may be used in a variely or ways. vehicular parking. lor 
,nslance. or pedestrian circulallon. or lor rae,aaUon . 
- Public $P3CII- relers 10 municIpal or Olher public 
prope<ty. usually a st.eel ngh1-o1·way. lhal can be used 
by residenlS. V>SIIors and lhe general public Landscape 
dHign WIthin thrs public space mUSI be earelully 
COOI'dinaled wrlh local bylaws and should oomplemenl 
ne;ghbor.rring areas. 

The purpoSe oIlhe O()r'l(:ejlIuaI SIre 1a';'OUl1s 10 
produce aIIemawe prem-ry de$rgn soIulrOr'lS Irom 
~h lhe opI,mum ,e!allOnshop between dilterenl $lie 
uses WI. evotve A common melhod 01 begrnnrng 10 
re""*" lhe best relallonstllp belween ma]OI' SIte .reas 
and uses is by usong "blIbbIe diagrams". such as the 
one mustraled in Fogure 23. 

011·_... *. -

-
Flg.23 n.<bgr ......... a1"Itre .... ~btI\,'."_ 

..-__ 11yp<:8I_1amoIy houIong "', I., 
...... n.1ypIt 01 preIimrnary COIICeI*>II str."'Y • 
oIIen IIierTId 10 as II __ Iiagr .... 

" 

SITE LA your 

The nel<! step In lhe c:one.ph.rai srle la';'OUl Is to 
de\emorne the overal ar,angemenrr 01 buildings and SIte 
uses. by revrewrng whatt .... needs 04 lhe eventual 
,esio:!enls rrogI'Il be. budget ~mrralrons. e..,sltng SIIe 
dlaraclenSIICS and lhe prOpOMd IIfchrtec,ural develop
memo Usually sev9<al all,,'''I,''' IIOIuIronS are Investi· 
galed before one IS selected which oIl9<S lhe grealeS! 
oomlle< 01 COSI benefils A OOIlCeptual Slle layout shotlld 
illustrate lhe generailocaUO/lS 01 and relabonsh,ps 
between lhe !ollowing 

vehocula r access, crrculation and parl<ltJg 
pedestrian crrculal,O/l and enlrances 10 buildings 
e~,st'ng and propOSed butklongs and major sOte 
lealures 
pnvala. communal and public spaces 
rec,eall(ln3l ar ... as and access 101hem 
VIsual control (weenrng) 
possible majOI graong Iealu,,, (be ... "s. swales. 
relaltWlg waHs. Sleep sIopesl 
adjacenIland uses. 
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-

.-.-- --..... 00._ 
10_"'"'''' .... 
Waj")'SIem" ....... "-Fig. 24 Par! 01 a ')'PIC" <:Onc&pluallayoul plan. 

....... 

All underground ubbt>es, such as sewe<. wale<. 
telephone and &Iec1.cty. requo<e speoal COI'ISIdefalion 
dunng boItI tile conc&pIual and the delaoled 5118 layouts 
The e~Ual dela,1oKI desogn altho! sewe< and wate. 
systems are OQrm311y the fflSP<)nSlbo~1y 01 811 .~. 
aRhovgh final grading around eKpOSed valves. man. 
holes and catCh ba_;$ Irequen1ly coordinated by the 
landscapot .rchol&CI The 'N!JOOS/Iop between lila 
aclMlles, b\.ooIdong$ and lI1~jtjes shotJld be .esotved .111Ie 
concepIual stage toO thaI incompabbdnies ar", m .... ,mo~ed 
Althos siage. 100, ~ is imporlan1 to 100esee whal "'pair 
and ma'nlenance costs moght have to be carried out 
ahe. tile pt'Ojec1 has been completed: lor example, 
ul ,bl ,esshould 001 be placed beneath sIte leature, wh;eh 
are dit/icu" 01 expensIve 10 replace 

'" 

• 

1'1\1_ 25 Thos manholo was nol _SIl lily inl"'9'Dled ,nlO the 
1a10U1 and grllodong deo.gn; ~ Is uns.ghlly. a nazard to 
~'lnans, atI(I cau ... addoIlonal "'8'"'''''''''''e 



2_~ DITA II H ) SIT E I ,\YOV r 

The de!ailed Me layout refines the $8lKted conceptus! 
layOU1 into a t,noshed design. clrawn to a converoent 
scale The de1a.1e<I desogn ,s ,nfluenced by the speoal 
deSIgn req .... emtntS 01 pnv8k1 . communal and public 
space. each oI...tIICh wi. be discussed funhe< alte< the 
typocal Sl1a layout pIail ilustraled by F.gllr8 26 

SITE LAYOUT 

fl 

FIv. 26 "lypoclt_llroutplan. _l>umorede1a111han a ~ layout pIM wouId.nclu<le . __ 
toecome • complete<! WO<I<>I'I\I draWl,,\! """t the dr_I IlOO locatio,," 01 both hard and plant 
""'1<,,;,1, ." ~ 

" 



SITE LAYOUT 

The dHogn 01 pnvate ~ is very impo:N1anl to most 
resooents sonce they WlI spend a great deal 01 tnne in 
these OUtdoor areas_ Depending on regoonat factors, 
pr,vale spaces can typically lake lhe torm of 

backyards adjacenlto a large communal space 
balconies 
te"lICes 
courtyards 

'00""" 
The IoIowong are suggested desogn cntena lor pnvale 

spaces ., outdoor living areas Wllhon a ...... pIe·farno!y 
hous>ng prOjeCt (Outdoor UoImg NINIS. AdwSOt)' Docu· 
men{, (o.la"'a' Canada Mortgage and Heus .... g Corpora
toon, 1980, NHA 5329)); 

dor8C1 aoxess from the dwelling Unit 
a m,nimum dimension 01 live metres and an area 
equal to one hailihe ttw-elling l loor area, or 45 m', 
..r.r::hever is smaIer 
an area at grade or closely related to grade 
IfICIude$ $Cfoorwog and climate controf 
accessobololy to Ilsabled peo-SOf"IS 
pr_soon tor easy ma,ntenance 

The layout and desogn 01 a pnvale space al grade 
muSI rellect real'$bcaRy the type and amount of 
ma'nlenance reqUIred, Acommon prob4em is that small 
backyards or courtyards are designed "" Ih lawn areas 01 
less than 10m', lhe resodenl then has to rent or buy a 
tawnrnower 10 mamla,n Ihls ,mal lWI'ch 01 grass_ 
Alternal,ve soIutoons WQUId be 10 r~ the lawn area 
""th a eembmabon 01 p;wmg and larget plants, or to 
designate one peo-5on to rnaontaon boIh the communal 
andpnvateareas 

HII. 21 The ... ~ outdoor IMng .. ""s a.a di:;owIy 
integrated_ ... a>rnmUf\af ~ _ sill 
prOVIding a cetIIW> .......... of pmt..:y Iof _--...g -Communaf space goen&faly fnilkll'S up the targHI 

por1>on of a multople-dwel~ng PfOf'd SOle and mloy 
" .... 

access roads and parl"ng 
petIoII"an wal~ways 
garbage colle.=loon areas 
slorage areas 
buffer zones belween areas used lor dilfere"t 
achvitoeS 
amenoly areas (acbve .e.=reallOn areas ~e a play 
space lor preschool choIdren, and paSSIVe recreatoon 
like seal'"9 areas), 



Ag. 2t n."".,..,..,... """" ~ hal _ o:Ieso9>e<1 to 
_ as. '*'-buI* 11M_me..,... 01 ""'-'II 
."" U- indIvoou-I 0lIl_ Mng .. _ ~ the 
~. s.n.;. tl"ol', •• iI_ tmm 1II.cc. .. ro.!. ~ 
.....,. "" .nrlCWl-.ai CI\If.., .. to the hOuSong --Communal space must tie e.,&tully planned so tM t it 

;5 well inlegratl<l w~h both privata space and public 
space; ~ shoutd be o:IevelopeOwlth the flOOds of the 
eventuaf occupants in mind e. ,shog amen~i(l$ may be 
ir>eo<po,atad Into Ihe sile layout fo< p,acllcat and 
aesthelk 'easons. C,eatlog new $11$ amen,toGs, such as 
a combonation plant,og and seat'ng aroa, will g,ve 
pleasure to residenlS wh,1e improv,ng the project's 
ali'act,veness and salaabH,ly People natu.ally prele. a 
dive.se and inte'est,ng landscape ove. II monotonous 
one. and the layout orcommunal SplICe shouk! take thos 
into account Communal SplICe shouk! tie easy and 
in.expensoVl to ma,nta,n. but shouk! not .estrlct .eSKlents 
'.om USiog ,t 

Fig. n "" ......... or~ _that proviOea .... 
... y.I(",nlolntllltl. ""'d· .... rll'C8d .... tor .«:,eauonal 
8I;IMty Ce<>\'.~zed .. along hi. _ J'IfOVIdI(Ilor 
._ •• "" the plant. ~ .. a'l more privacy a"" 
~. The lignbng II1II101. ,he .... eal&/ al ntght. 

" 

SITE LAYOUT 

Since public space is ohen the fi~lthoog a visitor leGS 
Oft a site . speoal COfI$Id(!.at,Oft shoukI be O'ven to Itt 
layout and ma,nlenance Ideally. public space sl'IOukI 
become a VIsual exlensoon or communal space. where 
prope<ty ~nes, $UCll as a street ngnt--o/·way. afe not 
flaclily .ecognozed. The development or the public space 
Oft a prOf8Cl SIte is orten ,nlluenced or controlled by 
muroopalor other .egulilbonS. although maint ...... ng a 
stree! fighI.QI·way IS undertaken as an extension or the 
communal space 

Fig . JO "" e ' 8f1'11)1e 01 a pOOIic Ij)IOQI which inl;1udH bOth • 
st,ee! nghI-d·way ."" • _I pubIie aidew ... 
PIacong _ on the SI'HI would heilllO aleYi81t the 
t>a<"",_a.-.ce 



SITE LAYOUT 

!.J VI. HK U I.A R ACC ESS AND PARK ING 

A specIal oonSlderahon wnen planning lor ac<;ess roads 
and parking areasis lhelr possible use by firelrucks. 
ambulances and olher emergency vehICles. Appropriale 
turnrng radiI and wIdth 01 aoxess roads. as well as easy 
access lo all unilS. muSI be provOded. Sometimes lir", 
lanes are designed to ~mit access 10 emergency 
vehicles; Iherelom. removable bollards or other barriers 
are pfaced at the l ire lane entry 10 prellent other trallic 
lrom commg in. Generally, municipal bylaws and olher 
plannmg regulatIons indicate the dimensions. siling and 
delailed design 01 li re lanes and olher requirements 
regarding emergency vehICle access. Snow·removal 
equ ipmenl and garbage colle<;lion vehi<: les may also 
r!!-qulle mInimum space lor aOCf!SS and turnmg. 

SInce parkIng areas are an essenlial pari of all 
housing developmenlS. It IS imporlant 'hat their layout be 
1unc1ional. simple. sale and altraClive. A parkIng area 
can creale a bad impreSSIon il il is not properly 
desIgned. 

There are several ways 01 providing parking and no 
single beSI solutIon: some possibO li ties are: 

in Ihe Iront 01 a uM; in an indivOduallaneway or a 
communal parking bay 
in a garage orca,port. somellmes in Ihe 'ear yard. as 
is ollen 10und on lhe Praines 
in a parkmg SlrllClure above or below ground 
in a parkIng area at lhe endol a row 01 arlached unilS. 
or separated Irom the unlls in small scattered lots. 

Fig. 31 Ar\ached garages and carj)Ol1S are cor .... enoenl ; '" lhOs 
case '00 garages are on a Iowar lev .. because of the 
,.te·s lopography 

" 

Fig. 32 A good example 01 a convenoen!iy prace<! carport illS 
boIh near 10 and al the same level as!roe en!r8J'ICe to 
the~~ng. 

Topography and the buildinglorm have a SIlOng 
bearing on wnere parkIng areas are placed II the 
purpose 01100 parkIng is 10 help visilo<S. the 101 should 
be Iocaled close 10 lhe building's entrance. Topography 
is imporlant bocause.lor salely's sake. parkong areas 
should be 'elatlvely level . and yel be sloped enough for 
proper draInage. Bwh;l'ng lorm and the populaloon 
densIty also aHecl where parkIng is located. Placing 
ind,vIdual parkIng ne>llo detached dwellings and 
CondomIniums at 9 rade is ollen donf) illhere is space 
avarlable. il isa good markellng lealu.e. Renlal 
accommodatIon. such as high-.ise aparlments, ohen 
has parkIng lurlhe. from lhe units because 01 hlghe. 
denSIties and a gene.al shorlageol space: markelabilily 
is nol as greal a COr"OCern 10< .ental P.Ofec1s. 

, 

F""" ..... """"' ... 
-,~ ""'" ~"'" _.yo 

Fig. 33 Parkong may be prov;.,eo on a I.ont driveway ne.t 10 
the Ufol ,I b)o1aws and othe. regulations ~rmll This is 
a common soiutoon for renlal townllouses and 
COI'O<IOrT>fMums al9r_ 



" ... ",. 

Fl!!. ~ Oelached ondivoOOal 9"rages lor each OW .. ng uflll a'e 
one way 01 1"'''''''''''9 covered 1>II ""ng; enol ..... 
afte,naU"e . .. "en lhe Me area" more ,eslncl&d. is 10 
use _ g./Irlge$ on _ !our 10 len _Ies ~n I)f ... ~ 

f l!!. 3S n •• 1, •• * slruclUre IS a VOIl;lI>On 01 I'" cornmunat 
ga'. Of CBf»Of1, " em_ 11'", I"'o,eco', .. sua! 
char .. ,,, ... 001-' ~ PfO\'>(Ie" much prOltoCI>On.' 

.""'" 

SITE LAYOUT 

One soIubOn lor srtH WIthout pleasant _ or open 
spaee IS to onent.ate l11e unots "'wards. lawards the 
cenife 01 tile SIte Thos 1ayou1 Clllale. tile enect 01 an 
""eno< oourl. WIIh parking 00 tile SOle's penmeter 

~----

-r, 

£ro .. "", .. ,_ -

U fj 

U.:.a:J\ U,.,v ("J 

P.rU"oy ...... <>t ., 
Bermon\t .... pian'. 
"'It kI 0CtM<l "..". • 

~ .. -
Fl!!. 36 An e,,,,,,,,,," 01.., onwMd """"tilled' """"ng JIIO!8CI. 

on who(:h parlung .. pI-.:t on'he edgMi Ollhe srIe 10 
alOw 1fW0wekIg """'10 '_tow_. C8<\1ral 
_oN 



SITE LAYOUT 

In general . patkong areas should be screened Irom 
dnveways and pnvale spaces; Ihls can be aeeompIished 
by malung USoe 01 earth berms. vegatabOn. changes in 
grade. walls and lances. 

Fig. 31 "" • • ftm!>Ie olin eflecl''''' "sual se, ....... ItChiev~ by 
'*n'II<'Ig anc! plan~ng bet_ a road .nc! parong ICM 

AnoItN:tr way 01 achoeving a hant'lOl'lious lIIIe 1s the 
-outward onenlatoo" anangemanl 01 par1<ing in the 
08ntre 01 the SIIe IIIIhiIa the dwellings look OUI. To ansur& 
pedestrian salety. sho!1 wallung distances and a more 
pleasant environment, ~ 1$ bener 10 usa several smalle< 
parlung lots than one large one 

fi{l. 38 An e .. mple 01 an "outward oriontated" housing 
P'O!!ICI. Cenlr..-y 1oc:81ed p.IIr1<'ng -. """venient 
eccess 10 Gad> uM . who" ""'IS ,_ outwa,ds 10 
"'""terrup!a(l ...... ot ~.......was. 

Fill. 39 Thos cemraly located pa .... ong .r ••• _ the ",,",5 Ie 
1_ <>JIwar(ts; __ • 1hlIar(lll " p.IIRSe 01 asphaI: 
tnd !he IacI< ot IardIcape la81 ..... (bsbly f~ 
oISY&IaI-. 

Garbag& coIeebon and $nOW removal. OIhef ompoo-· 
lanllaclofs 10< the iayou1 01. par1ung 101. are discussed 
in Sec\lOns 2.6 and 2.7. For additional inlo<malion about 
parlung. rete. to Parking Areas. AcMsory Documem. 
(Ottawa canada Morigag& and Hwson(I Corporatt(l<l, 
1980. NHA 5239). 



2.4 PEDESTRIAN C IRC ULATION 

A Special C<)nSider8l00n 100' belh vehicular and pedeSl· 
rian traffic i$ brurie<· if" aeeesslQ< disabled people. 
Some parkIng stalls, soIeiylo< the disabled. should be 
located as close to the buIlding', entrance as I'O'sibie. 
prelerably w ith4n 30 metres. There should be drrOCl and 
barrie<·nee access ifom lhe parkIng slaUs to lhe 
burkIrng. wrth curb etrlS and ramps wherever IleC8ssary 
The patkrng sp;oceS !S/'Ioo.IId be hard·$Urfaeed. WIth a 
rTIIOImum W'dh 013. I melr" and a maUnum aoss 
sIopeolt 1(1(1, They should be iden\Jfied by appropriate 
sogrls and pavement maoongs, and the buildings 
managemenl should ensure lhat they are reserved !of 
disabled persons II the parking space is used bV 
someone whois not disabled, the local pOIic:e should be 
called to issue a parkIng tlc~et. For addi ~onal design 
details, reler 10 BuUdlng Slandards for rhe Handicap· 
pad 1980. (Ottawa ' Nalional Research Councit of 
C.nada. 1960. NRCC 171569) 

Flog. _0 Re~parIung Ita ll iordi_~sho<lId 
be Close 10 lhe buiIdo"ll ,.,urance an<! heye eal V 
aoce-s.s 10 ~ 

SITE LA YOlIT 

Fig. 41 Ramps.no c urb Cull &hOvI<1 be I)uoh trom ~rl<Jng 
areas lo_walks (Source: Barner Free S.re o.sign . 
WasIlonglOn. 0 C, U,S Depanmenl oOi OllIll"ll and 
UrbInOev ...... ,'*'~ , 1975) 

P(Kleslnan Clfculation is 01 fundamental importance 
on a srle Its des.gn mUSI take account 01 the ease of 
vehicular aocess. partung. buildings and recreatIOnal 
Idt>es, ReSldftnoal SIte Developmen1. Advisory 
Documenf, (Ottawa C.nada Mortgage and Housrng 
Corporatoon. 1961 , NHA 5364) recommends lhat 
pe<lestll3n routes should 

be connae1ed to e .. sting sidewalh, walkways or open 
palhways 
prO¥ide a convenient conneaoon betw&en each un'l 
and parkIng lots. garbage drsposal arellS , public 
SIdewalks and communal open space 
be ifee (lI' bamel$. $0 thai wheeIchaors and baby 
carriages can lIM al routes 
be removed ifom vehicular rouleS 
be sale dunng the day and 81 nrght 
olle< WlwS wherlt\lef possible and lake advanlage 01 
nalural and man·ma.de amen~ies. 



SIT E LAYOUT 

lighting is an important part 01 the pedestrian 
circutatioo system. Lights should be placed at interS&C· 
tions. crosswalks and grade changes and should be 
designed to be in scale with pedestrians and to blend 
w~h the surrounding buildings and site. For deta ilson 
the relationship of fighting and S&Curity. see Section 2.8. 

.-

f 19. ~2 An e. ample of a _-designed SIdewall< with 
adeq»ate lighbng provided 1<>r night·rome """unly. 

Welt·designed walkways can help to dissuade pedest· 
rians from taking short cuts. When paths are worn on 
lawns or plant beds. it may be ne<:essary to re-examine 
the sile's walkways. One solution is to replace worn 
areas With more durable materials. such as inlerlocklng 
pavers (this is discussed in detail in Sectioo 4.2). 
Another remedy is to planl dense Shrubsor erectlences. 
walls 0< Olher barriers so lhal pedestrians are lorced to 
keep 10 the walkways. 

Walkways should be wide enough to accommodate 
the anticipaled number and types of users. Generalty . 
they should be a minimumof1.2 rd(!lres wide and not 
exceed the maximum grad""nts (as lisled in Section 
3.2) . Their surface should be lirm and stable and have a 
non·Slip Irlllsh. Sleps should be avoided wherever 
poSSIble. and ramps are re<:ommended to overcome 
grade changes at curbs and building entrances. 
Barrier-free access always should be provided to altow 
the grealest divers~y 01 people to move safety. 
indepel"ld(!ntly and unhindered through the site. 

2 .. ~ A \l EN1TY\REA 

Space outside the dwelling unit that is intended 10< the 
recreation and enjoyment olthe reSIdents is usually 
referred to as an amenity area. It can consist of the 
previously mentioned private and communal spaces. 

Play spaces lor children shou ld be situated within a 
communal amenity area so that they can be observed 
Irom adjacent family units. Fencing or planting can be 
put up as a noise bull"" and salety barrier. It is impol1ant 
that play spaces should be spocilically 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 lor creahe. cognitive, 
social and pIlysical play. and sealS fo< supervisors or 
parents. II such areas are we ll planned. they can be very 
ahractive. For further iniormation on the layout and 
design of play spaces tor children, reler 10 Canada 
Mortgage and HOUSIng Corporation publications entitled 
Play Spaces for Presclloolers . (1978. NHA 5138) and 
Play Spaces lor ScIlool·Age Children. 610 14 Years 01 
Age. (1980. NHA 5418). 

Roof dads on higher·density buildings or garages 
may also form part of a site's amenity area. They provide 
space lor passive recreation . such as seahng, sun· 
bathing and viewing. and. it proper salety precautions 
are taken, play spaces may be used and actIve sports 
played OIl the decks. fo< additional inlormation. see 
Roof Decks - Design Guidelines. (Ottawa: Canada 
Mortgage and Housing Corporalion. 1979, NHA 5220). 

F19.0 Play Spaces are valuable additions!o commu"llli 
amenity areas in lam"y-o<ienlated housIng Pl"O/9C!s 
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It garbage ~oraoe aflu is possibly the most d'f1icuK 
element 10 locate satlsfllClorilV on a Me Tllere is 
substantial (:(lf1trover5Y as to the preferred syst&m 01 
9Brbage SIOfage aJ'ld coIectlon. aJ'ld rnunicopahtles 
recommend widely divergent procedures Iof indi.,;ooal 
I>O<JSlng prO!llds. After learnIng wllal pan;cular stOfage 
system and coIledion vehicles are reqwed. tl\8 
following site design factors should be conSid(lmd: 

garbege SIOfage arEtaS should be convenoenlly acces· 
SIble to reSIdents aJ'ld seMCe V(!hocles 
fOf fronl picIc·up vehicles. a clear aJ'ld straight 
approach at no Ie$!! than 10m is nttee$$Bry A\/Old 
O\i8fhead .... terference from WIres. lightS Of Ir" 

"""""' 9Brbage storage areas should no! be placed toO dose 
10 toous->g urvIs because 01 the .....sane. 01 odou.
and _ SWIngmg doors 011 gatbage $\Ofag& arus 
can be an onconvenience 10 adfacent SIIe uses 
garbage SlOfag& areas should be screened from _ 
by enclosed fencong. grading. Of plant material 
walkways should connect dwelling un~s to garbage 
stOfag.e areas. CIlildren sl>O<Jld havtl easy access 
because frequently it IS they who have 10 carry the 
garbage bags lothe SIOtage area. A rampor alai rs 
ne.tto a medium or tall storage bin will prevent 
chIldren leaving 9Brbage bags on Ihe ground 
11\8 dltsign of the storage area should dltler animals 
ffom enltlr;ng it 

Where garbage coIectoon arEtaS are oomboned Wllh 
paoong lots. space must be alloooed in wt10eh trucks can 
manoeuvre. fO that long aJ'ld difficuK back- up move
ments are \If'If'Ie(:ftssary. A m"wnurn tur""'lil rlOdi .... 01 
to 5 m should be provided on any ,oadway used I)y 
seMCe vehoc:lH. Givbage coIecbon areas should be 
pI.c.d on SUCh a way Illat a parl<ed servICe vehocle WI. 
not bloCk aoeess to the olher parbng areas. FOf 
addilional screerong delalls, see Se<:tion 4.3 

" 

_ .... -
.... by_~1 
.. WI<IO">g ' .....,. 

, 
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f ig." __ poS$4l)It. 9-Irto.ve coIecIoon _ •• 1'0(1 r>arl<.ong 
1015 should !)II _raled. and lI<Iaqu-aIeIy sc,"ned 
!rom I>OvSonO unot. 

.~pocI<...,gw' ----.----..- .... 0'Ud< 1 --

1,"~10 -..... DulOJ __ 

-~---___ c· • 

flO.'S "~I;Ion .... _il lCreanad ""h.I""""_ -



SITE LAYOUT 

SNOW Sl ORA(.F AND RI' \-IOVA I 

Bylaws regarding thoe stOlage and relTlO'lal of snow vary 
greally &cross Call8da ConHQOeOl'ly. each SOle 00-
velopmeo1l should be desogoed to satisfy local bylaws 
and 10 SUI local climatic eondilions.. Snow SIOr. areaS 
e.n include open spaces ~eenlio .oads lind paoong 
.,HS, AnoIher option is road medans lind boulevards 
WIIh ca.e'uny placed pta.." lhal do no! inlerlere with 
IIOOW stOlage. However. since road sand and satts witt 
ha.m p'a,."s and grasses. IIOOw mixed with sand and sa~ 
should be stOled only on hard-surlaced areas. 01 
coIeeled and .emo'I1Id from lhe srtll " clean snow 1$ 

provided 'or childre.'s outdoor play. ~e llliding. ~ should 
be placed fa. away "om vehicuIa. traffic _ 

00 •• '_ •• 01_ 

-

_ .--\ 

F"IV. '" ...... xa-npleoA. __ .... IMI ••••••• PI'fIung 
101 and • dfopooIt _on-" a I>.-.g .... ,anc. 

c:an ... .-Ior 

~"'--

FIg , 47 It Ij)SC<I Os ~",,*,. __ and "",_sac itII>ndS 
may be usa(! for snow storage 

The surlactl ma111rial and 1;0,.,(lot,on oIlhoe ,oad or 
parkIng oreas grlloHy allac11he aBse w~h which snow 
can be collected and stOled or ramoved 'rom 1he sile. 
Since aSCha~ curbs are frequently damaged by snow 
blaGes, rt is recommended 111a11hey noI be used wtlere 
snow is betng r_eII $peed bumps. 100. afe a 
hindrance 10 snow removallqUlpn'lefll. 

fig." SpeM tNmps may cause ptObIems lor ~h snow
'""",,,"&1 eqI.IIIlOI"4t>t.nd "'''ace dra.nage 

RelTlO'llng snow f,om SIdewalks and pathways Is 
eaSi&rit pian11ng. tenees and waHs a,e ootlmmedialely 
edtacenllO!he edges of !he walks. Enough $paCe 
should be PfOI'Ided 10 per...., the snow 10 be cleared by 
smao IrllClOrS or lland-powe<ed eql,.Opmenl. OIl\erwiSfl. 
snow accumula110n may e.use safety and ml!li""lInancll 
problems 

fig. 4i Snow _ .. !rom .... walkway is slltNmely difficul 
!>s<al'"eoA Ills ,-",,-,., ___ ..... _ - . 



An ellective method 01 preventIng vandalism 01 ~ay 
spaces. parking areas and communal space is to ensure 
lhallhere is adequale lighting and surveil lance Irom 
surrounding dwellings. Houslng projecl management 
should IOfmaily ask !Of the assistance of residems in 
preventrng vandalIsm. including surveilance and par1ic1. 
pab()n in tISIabIishong ruta, WId regulalK)nS that per18>rl 
10 aetMlles wru.n the .. housing dev1rIoprnenI. 

Benct>es. pIiIy structures. boIiIords and OUIdoor 
~ing should be designed and placed 10 achoe .... the 
m&J<lmum secunty wIth the rrwlImum mall'ltenanca 
Parmanent site lumitura should have concrete lOOlll'lgS 
and anchor bolts to make ~ Immovable. It is advisable to 
hava r&gular mainlenance checks so thai petty van· 
da~lm and normal we81 and tear can be a1tend&d 10 
belo<e $f!riOus r&palr' or replacementS are necessary 
For additional inlormalion on maintenance ptograms. 
rele< to Sections 6.4. 6.S and ~x C. 

Fig . so A JIOOf la~out and grltding dosign. substandard 
constlUClion and atao;:k QI m_nanoe n.a .... pro_\h, UtlIightIy p.!I,I"ng area. 

" 

SITE LA YOlIT 

~.QSl \1\1-\RY< 1110.,;[ 1ST 

Have the SJle use and buIlding relationshIps been 
considered during the COflCepluailayout 01 the private. 
communal and pub~c space? (Reier to Sadion 2. 1) 

Have blrilding and Slle serviclng requirements been 
ooo.-dinated WIth the site layout design? (Reier to 
Sedion 2. I ) 

Does the concepIuaI !Wl& la}'OUltake ,nlO account 
ve/locular access. peOesIrian CIfClJlabon. rlllCfealiol'l 
areas. utabes and IfI8IOJ grading leature,? (Rele< to 
Sedran 2. 1) 

Has the Size and Iocalion 01 pnvate space been 
SpecIfied In the O(Ila,\ed site la)'Ol.ll? (Reier to Section 
2.2) 

Has the type and amount 01 mamtenarrce required lor 
pnvata and communal spaces been conslOered during 
the SIle 1a}'OUl? (Rel"- to Section 2.2) 

Has the 1a)'Ol.ll of communal Sp8Cf! sat,sfred the 
vanous Iuncbonal. recrelltronal and OOSIhelrc tlllerests? 
Does the layout of SIlNlt.oo plantIng and 11", d8srgn 
01 other public spaoo create an an.actrve appearance 
and conform to munICIpal bylaws and other .egulatiOf\$? 
(Reier to Section 2.2) 

Ware lhe loIklwing kept in mInd dunng the placement 
01 parking lacit'lies emer(lOncy v(!hides.luJICIlonal use. 
salety , general all.act,venesl. eXIStIng lopOgraplly. 
tenur(! and prOj8Ct def1S1ty? (ReIer to Secllon 2.3) 

Ate parklng stab to< disabled people provided near 
the buildings enlfance? Ate wal<ways and b"'*ling 
elllfarrces Iroo of barnet'S? (Refer to Sectoon 2 4) 

Are suotabie pnvate and communal amenrty areaS 
proWdeO. including choldle<fs play space$? (Refer to 
Sectran 2.5) 

Has th(! upkeep 01 privale and communal amenity 
araaS boon adequately considered? (Relar to Section 
2.5) 

Are garbage coIeclion and stor8g(! areas pIac«I 
where they .. no!,nteo1 .. e WJlh other SIte uses? (Rete< 
to Secbon2.6) 

Are snow storage .. ailS SUItably located to allow snow 
to be cleared easoty Wllhout dam&glng pavemenl. plants 
and lighbng? (ReIer to Section 2.7) 

Does the SIIes layout provide adequate means for 
rasidenlS to keep watch oncommuna l space to reduce 
vanda~sm and ensure orealer secunty? Is lighllng 
provided at kay Iocalions? (Reier to Sectron 2.8) 



CHAPTER 3-GRADING 

Grading is the p!'otess 01 r$$hap.1g the lOpOgI'ap/lv oIa 
Iile to accommodate buildings and 10 assist drail'l8ge, 
circulation systems and eXIStIng plants and trae,. As tile 
··tho,ddimeosion" 01 landscape design, IIrading is the 
vertica l elemenl1hal makes complete the two
dimensional s,te 18.1'¢'l1. To 1)$ accomplished etiiclenlly 
and competently . ,I is normally 000e at the same lIme as 
the Me layout boI, for simplicIty and clarity, thos cnapler 
wo. locus just on the venous aspecls 01 grading 

" 
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3. I I-UNCTIONALAND AESfHI:-IK 
ASl'ECfS 

Grading i$ underlaken lor both Iunc\IonaI and a&Sthetic 
reasons.. Some 01 U185e are: 

to ell$ure lha1 wr1ace waler drains away "om 
Slruetures. and lhalll1e s~e is Iree 01 ucesa sur1ace 
run-011 
to creale suilable subgrade conditions lor utitities. 
strU(:tures. roads. walkways and aclivily areas 
to ereate useable spaces by providing appropriate 
sur1ace SIopK 
10 create eaJ1h berms lor tile control 01 wind and 
noise. and to emphasize space 
10 help QOrlS(IJVe e.istIng vegetalion 
10 er.a" pieasanl \'I(!WS and sereen unsoghllinesa 
10 creele variely and 'nterest wrlhon 1'- "'e by 
Cfeatrng diI1erentlandlorms. These may include 
l0b0ggan runs. play mounds. or playtng fiekts 
gene-raly. to eoordinate lhe building and SIte compo. 
flen!s 01 the ho\lsIng proteCl. 

---
\ 

_ ..... _ odiJn9 _ .. ...- t>r 300 """ _ ... _lObe .... r.<j.,.;Ih _ _ ., ... . 
en..n.o ....... '" ..-"'"' _.-y ...... _10<1<""'"""._ ..... _ -_~IO., __ ..,... .. ' • 

...... t>r~_~~ _. 
FIg.51 Oranng_"""w_ • ...,.trom~iI_OI 

u.. moIl~luncIoonsolll'-.g SoIo-.AiI 
_opo .... __ ,....~_'*'be .. 
II'-*" Sot-. BshouIcI be ¥kIpMd ""*' u.. elUlDrlSl_lByouI __ .... ,...,. the corr _ 

_ 10 1a~e pIaoo ne><llo the ~ 

" 

GRADING 

_ SOM IOtl,uioling ... __ , _Igno<od. ""' • .,... 

_<JI~""""""lOpt_."'CI_._""" 

GoO<! 001_, By vsOng .... _-.g ... ...-......... ........,....
CllI'adinI!" f8QL0fod 10 ~. '".r~lic~ .... 

f ig. 52 Gradong changeo CoIn be "';nll,";,oo by malctong lhe 
e. islong sill p<oIilolo " .. poopoM<l_lopmer~ -



GRADING ----
:U<..iIt\I)II ,NTS 

G.adlenlS Of sq,e. lor (lnveways, walkways. parlung 
kM. and .ec:raMlOn" ..... a.e a W!fy important desogn 
fealUfe Suggesled {lfiKloents lor common sote $I1uaIions 
a.e ~sled In Fogu.e 53; prOYlflClal. mllfllClP<lt and ollie. 
local planmng ,equo.emenl. muSI be followed. Slopes or 
9'~nIS a.e e.",e$$&o:l as a .altO oflhe length 01 '"lalO 
lhe length of .un; lor example. 1. lOis lhe same as 10 
per cant aod 1 50 is lhe same as 2 per cent. 

To have the correct g.adients lor sidewa lks and 
enl.ance d"ves is particula.ly importanl dunng alippery 
wlnte. condlttonS As a mle-of.thumtl, in .elattvely nal 
.ego:tnS whoch have Iroquent snow and ice. cross s.tope. 
should noI exceed 2 per cent. and s.Iopes run .... ng 
Ieng1hwl$e s.ttould noI • • ceed 7 pet ceo! Where 
ClfCUmsta.ne.. wananl ~. 1Iddtng extra steps or ramps at 
llIe butldtng IS usually • ben .. $OkJ1t(w1ltlan exceedmg 
llIe maxImum {lfadtent. 

For safelYs sak • • sodewal<s should atways have 
non·sIIp $\Irlacel and should no! be located in d> ...... ge 
swales Of low pari. 01 lila !ilia Thts ..... make ~ eaSter lor 
pede$lnans dunng heavy .ams. and ..... ,educe dtlficul· 
toln .... th 100 and snow In .... ntertlme. A SIdewalk should 
be deSIgned wull a wllable length .... se s.Iope and c.oss 
slope to allow 1110 draIn ",opelly 

_m _m 
p_o.-..,. .. '" " .. " " ' .... .. " " .. " " ....... " ... " .. " " ,--- " " " " " " ,-- .. " " .. ... " " .. " " ... " " n. " " roo .. 

" ~. " 
f ill. 53 Suggesred gradte<tlS. NoIe: IIIe grl>dtenls Iosled as 

ma.lITIIJm are e. lremes; lhereio<e, retal"ng walll. 
lenaces al"lO steps s.hot..Od be con_re(!. Fo< Cles.gn 
reQUl._nts !or dtsabled people, consult SWd"'9 
Sr.nd.fCh Iorrhe HIJndtc:IJfJP8d 1980. (OIIa ... 
N;tll(lflal Resean:h CounaI 01 canaoa.. 1980. NRCe ,,"', 

FIg. S. Ex....,...oICOII.,IOO..,.......,go~. _: IOper 
canI (I 10).,q,. _ "'"'* ... _1Iy danOe<. 
0lIl0'1 _ COIOIltO .. 

fig. 55 Thrs ~ II a 1ypoul • • ampe 01 how a grtdienl ;,; 
tmclllo _ use ....., sale!y A _.y s.hot..Od not 

IIope down towards the P"'II" _ it fNll<es ~ 
dttticult 10 ''''''''''I snow and may I .. d 10 fIoodong. in 
thts type o! dtiv ..... y ••• pensive lleating oIlhe 
tnlvement an(! dram may be necenaty 
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Most SlCe oovelopment$ req ... r, $(lffi(I reshapng 01 the 
eXIstIng ground suriace to accomplish p<Ojl(!r grading, 
This reshaprng 1$ usually planned and illustrated on a 
technical drawIng called a gradIng plan. which is used I)y 
the OOSlgner to cak:ulate and then oosign three
drlTl8llSlOrlill changes 10 the SUriace oItlle Slta Ooe 01 
the basoc purposes In r:!eveloprng • grading plan IS to 
ensure thai sur1ace wate< dr .. ns away wom buldrngs 
and IS al'boend'y ramoved from the SICa. e<1her by swaleS 
and ditches or by a subsuriace storm-saws< system 

Fill. 54i One tunwon 01 ~ IS 10 .. eatel8rnd Iormt, _ 
as Ihos swale. to<*sl>oM 01 tur1ace .. _ run-oll 

It is necessary to get the 10000raphic intormatlon 
about the eXI stIng sIte beiort a grading plan can be 
prepared. Much ol lhlS inlormation may have already 
been coIected during lhe &.lIe analy&.ls, and it should be 
summanzed on a SIte plan 81 a sullable scale. usually 
1500, , 1000 or 1:2000 A r:!etarled SIIe SUNey should 
be conducIed. and ~ " ,eeor,.,rended that tlla loIIowwlg 
data be .lISlrated on tlla plan 

lopography (hogh and tow points shown by ex'sbng 
sPOI elevatOOs and/or contours) 
property ~nes (Iocal;ons and elevallons) 
elevatrons 01 roads ... al.ways. steps and curbs 
draInage strucIU'ItS. luch 81 manholes. catCh basins. 
draIn inlets and sawers (IUriace and inve" elava~onS) 
suriace drarnage pal!s<ns (oncluding run-oll to and 
from adjacent property) 
aa.sarnents and ub~1y ~"'" 
first-1Ioor elevat>ons oIa",sbng buldings 
ma,or naturalleat", .. (axlS!tng vagelatron. rock 
OUIcroppng$. unstable slopes). 

GRAD ING 

0Ihe< Wlb"malron that wiI be n&eaSSary '" nl8 prepara
t>on 01 a grading plan i$ 

soil and subsoil dra,nage charactellstlcs (lor run-oll 
vanatlons oue to soil permeabrlity) 
precipilafion intens~ y and Irequellty (lor determinIng 
tile pOtential tOlal or run-oil wate<) 
water·table fluetuations (to determrne the need lor an 
underground dr&rnage system), 

Ooe method 01 replesanllng Slie topography .. spoI 
elevallOOS. These elevatIOnS are shown at cnl ieal 
tocaborlS on lila grading plan. lor er<ampie. Ihe tOJlS and 
bottoms of both reta ..... ng walls and tlights 01 steps For 
the most pan. ex;s~ng topographrcdata furnIshed from a 
&.lie suNey IS Il!U5trated by this method 

Another way 01 represanhng a throo'olmensronallar>d 
$uriace on the gradIng plan is I)y means 01 conlOUrs A 
contourlsa hoe representIng II constant elevat;on on the 
land suriace. Conlour ~oes are used to Indrcate changes 
between e XlSllng topography and proposed grading 
Depending on the scale oItlla plan. oontour$ art u$l.l8ly 
shown al vertrcal rntefVals 01 05 metres ExISbng 
contouffl are normaty shown as dashed ~nes and 
proposed contours assolrd lines. The use 01 spot 
elevatlOlls and conlOUrs is usualy necessary rn order to 
cleariy illustrata suriace gradients and landforms 
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Fill. $7 An a""""'" 01 _ng gr_. showing belCh cor-..-. 
-spoI ..... -



GRADING 

11.7 

/ Spoo _bono., """""" 01 oil. 
'2,0 _ \ 

12,~ 

ExistIng «" "00 ... 

" 1/ 11 ,S "--11.0 \ t ll2 l 

II 10,S 

10.0 

" 
~ 01 i .O" _ 01 "yO-aru 

••• ~ " - M.1n1101o ""' _...,., M 
(Invert ..... Iioo 6.31 

catch bo"", ,im _'Il00 8.2 
I ...... n _<>1.,... S.7) 

12.0 

11 ,S 

11 .0 

' 10.5 

10.0 

" 
\9,3 

Spoo_allOO 

-f i9. $8 An example 01 a 9rOOi"9 plan s/Iowi"9 p.-opo$e<l 
contours that a,a ·'I.e<!" ;"'0 cOfleSpon<ji"9 e .. s~"9 
contOUf$ 

To determll1e surface gradi(!ntS by USIng a 9rOOng 
plan involves 'he simr>e relatIonship ollhroo compo
nents: 

gradien! or slope 
hori~on!al change in dis'allC<! (run) 
vertIcal change in (!levaHon (rise), 

Todetermine one ol!hese three. the des;gner muSt 
know the other two: 

slope _ rise .. run 
run _ rise slope 
rise _ slope -t- run. 

A~(!ring s~e slopes produces diller(!nt design solu· 
tions lor the designers. Genera lly. minimum and 
maximum grad;(!nts must be met lor all site surfaces. 
and lhe des;gner has to try different layout and grading 
combinations until the oplimum site arrangement is 
del(!rmined 

10.0 

, 
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•. , 
-

, 
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10,0 
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Sec,;"" .... ... 

~ .... "'" 

9,OmR.o:l 

~ 3.0 90 33.3pe.-een< 
SIopo ,,"",01 1:33 

Fig. S9 SIo!>e 1$ an e. pression o1lhe ver1ical change in 
elevation (rise) in retalion to lhe horIzonlal Cllange in 
"'slance (run). It may be expresse<l as a ".,,,.or a 
perce<1lage, 



" is always dHirabie 10 pr_ and 'SUM lhe 
a~is1ing lopsoiIla)'ilf 01 a si1e: ~ meallS a beller quality 
si1e development and wiI fllduee coosltuClion CO$I$. 
The grad .... g plan can be uti~lKI .o spealy a pIae4I whe, • 
• he Iopsoil ean be Sloo;I<piIed, Of lhe plan may indieeht 
sil. ar." "om whICh tile Iopsoil tIoes not have to be 
'8fTIO\/1KI. 

AnoU"Oef imparlaAl a pplication oIttwt grading plan is 10 
iIIust'.I. a,eas ot soil Cui and tiff. From ttwt propos.fKI 
g,.dlng de$Ogn. tile designe, can calcula te ttwt amounts 
01 s-oil cui (sari to be 'emoved) a nd soil l ill (soil to be 
adOed) lhat will occu r as a r.sult of it II is always 
advanlageous 10 try 10 balance cut and lill quantit,es ,n 
orU8< 10 ,educe the I'me and cost 01 bringrno in or 
relTlOYll"lO material lrom the srle during coosl'uclion. 
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Fig . 60 An , • • mple 01 ilustr~li"ll areaS of cui and Ii. on • 
gradi'9 pIatI. 
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Secllon 

-I 
Fig. 61 Concepwai • • arnpIo,s 01 boraan.;.r.g (:U1 and iii. 

_ .......... _-
Fill. 62 An ... .,." 01 soil w, was kepi on "''''0 ma~" t~s 

I(1)oggan and ski ~I 



G RADING 

HWAll "AND STEPS 

When gradoenls become as steep as 1 :3, 5IIe gradong 
fealures, such.s relaonong waDs, $tar~, rampS and Ir .. 
wets, shOuld be used. Relarnrng waHs can InCreaM lhe 
usable level space on a SIIe. One ITIEHhod 01 accomplish, 
rng thos is to bo,IIId 50_allow wafs to creale a terraced 
effecl 

-
"..,. -

-- I I ,0 
~ 

-----
Fig, &3 ,," .. amp6e "'I le«aced SIo!>e!hal """""" more 

.............. IIPIC" _ ... song IT\3OI1IeI\anCe 

" 

Relar"",!! wafs can be built '10m. numbef 01 different 
male<ials. The desogn and chooce 01 matenals 'Nil 
depend on economoc: Iaclors, the heoght 01 the wan, and 
lhe wetghl 01 material beong held b.ek. COmmon 
O(lIlSIrucbOn malenals are wood, concrete and SlOne. 
De:sogns tor waRs 01 r_forced concrll1e or OIhers which 
are ave< t.5 melres in helghlshould be 8PPfOVed by an 
engoneer 

Re18mlng wall footIngs and foundatIons should be 
capabfe ot WithstandIng frost heave, which usually 
means that they should be constructed below the 
maximum deplh of frOSI penetratIon Also, retaInIng wall 
toundalions should res! on slable and undrsturbed sort or 
compacted crushed stontr. Releas.rng of drarnage water 
an(! freeZif'9 pressure trom behrnd the w;r.ll is achieved 
by prOVIding crushed stone behrnd the wall and 
weepholes along lhe bonom at tlla wall at t 5 melra 
lnIe...-.Is. Howeveo-, some mumcrpalrtres reqUIre thaI 
dr .. nage "om behond the wal be popel! into a storm 
sewer system. ;nsIead 01 weep hoIn. Guard ,ar/s should 
normally be prow;led on wans _ 600 mm on heoghl; 
check local bylaws lor reqUl'~S on lhetr use and 
constn.rctron 

00._,_ ._-
f!Jl----------
';,,;;.-,;;:3 --- --~;5" 
_.3"' ...... zonrar _al._ -~-" ItwG"- "", 

Son<:._w ... 
....... <10 "'" go ------'" _' ....... ljIbOr 

"'"""""" 1.2 '" __ .2", -f'I9. 601 IAA e ..... "'a ~.-.rg ......... InW1 be 
COI'I$IrUCIed!rom ,....-o.d _ or ro.ogtI Ill .... wnbers. 
Unlesslhe 1Ifr'Ibef1i ....... been pr....ausly pr_ro· 
tJeated,lhey should be panted willi I WOOd preserva" 
Wilonsde 



Wooden ,etalOOng walls blend w&l with the natu.aI 
landscape and WIth most artMeclu.a1 lao;;.Ide'$. Wood is 
an an.aCllve matllnal and ill available in most paris 01 
Canada. It is the most common mate"al used lor 
retaIning wails, and they are usually constructed Iram 
rllliroad ties. or t SO x t OO mm or largertlmbers that are 
rough sawn and press.ure"reated w~h preservative. 
Walls 01 tilts type may last trom ten to l illy years belore 
they Jleed to be replaced. depending on the wd's 
height. soil coodibOOS. climale and COOSIrucbon prac· 
ttCes II there IS any ~ 01 rlt$ldents being in contad 
WIth the wal. a wood preservalNe. othltf than creosote. 
should be used 10 prevent hanDs and clothes being 
Slalned WIth oil. (11 should be noted lhat mosl railroad 
lieS are t""atoo w~h creoeot •. ~ Timber walls are usually 
IWO to three limes cheaper than concrete walls ot the 
ume height. and are oenerally easy 10CQnstruci. The 
maXImum heigttt lor wood retaIning walls is usually 
between 1.0 and 1.5 metres. a~hough weI· anchored 
wanS can go as hogh as three metre$ ~ they ara properly 
engonee<oo. 

I, . 
~ 

Fie. 65 A SImple ~mbe< 'GIll""", wall...sad to create a Ie_et 
par\<ing .' .... Wall 0I1hoI1ype ShOuld tie IJ<>~ wolh 
bmbet that ha._ PfGSIII"e· .. eatod woth WOOd 
",_a_to"........,. JOIlln9 

GRADING 

Concrete is another common relaloong wall malerial ; 
the design oj ra;nlorCed concrete walls is the work oj a 
proieSSlOflllI englneel". Generally. these walls are vltfY 
expeOSlve but, under cerlatn soil condittOf"ls. may be 
more desirable than wood or stone. Footings lor 
concrete wall$ must be l)ek)w maxImum host depth and 
sealed on e'ther ~ted undisturbed soit or com· 
pactoo crus.hed stone We&phoIes should be provided 10 
ak>w tordraonage trom behond the wall. The exposed 
lace oj a concrete ret ...... ng wd may be Ifealed by 
$andblasbng or USIng van()U$ kwrnng t&e:lwlique, 10 
make It more attreetJ-.. The greatest advantage 01 
concreta retaloong ... als Is IheI, permanence. and 
well-conSlrUCled waUs may IaSI tor more than a hundred 
years. The .. Iong·term and lnexpensille maIntenance 
adds to the" appeal 

Flg. 66 Tho:I renOIC8doonct_<e1aorw>gw ... l>asbeen 
suocessIuIIy .,1tgIJ1IIOd ....... low maonoa_ .. "". 
scape OeSlgll. ~. a """,,_nee et'op 0< 

widenong lite _all< at lhe ba$8 olthe will would 
ha.e ,art\Oll6(l tlte need 10 hand-tom the lawn fIIt.tto 
tlte wal. 



GRAD ING 

F~IO •• _ 

below l'aoU .... 
. 1 
I 

Fig. 61 A lypical ,eif\!0<'C00 conc,e1e wall . 

I-•• 'Y ...... .... 
-~, 
W ___ ' ''II'_ 
and """"""'" all m _ ........... 

Pre<:aSI cone'ele 'elaining walls usually are less 
expenSive than casl -in-place conerele walls , 001 a 
~mlte<l number 01 styles and linishes are available , 
There are heighl restric1ioos lor precast conc,ete walis 
sJnce each Sec1ioo has 10 be anchored separalely. 
Generally, anchoring is done by burying steel or 
conerete lie-backs, or "(leadmen" , intolhe r"laload 
slope. The (legree 01 anchol'ing requ ired to ensure a 
sale and pe'manenl wall will vary wilh the soil 
CO<\dilioos. 

FIg.68 T"'8 ~eca.t conc'ete retai"ng wall sIIoold ha.e been 
hogher, to 'etaln the e .. sung grade more e""""""ly 

There are Iwo methods 01 bulldir.g a retaining wall wIth 
stone. One is the dfy stone wall : theOlher is the stone 
and mortar wall, which is harder to conSlrUC\ and more 
expensIve. The" greateSI advanlages are the" stability, 
pe,manence and pleasant appearance. 



The dry Slone relainingwa ll is moSI common. and is 
buill wlthoot the use 01 mortar or olOOr binding agenl 
belween the stones. To provide stabrhty. ~ is best to use 
larg£l Sloooswilh a minimum thICkness 01100 mm and 
geJJeral1y flat s.cj£ls. The maximum recommended wall 
he<ght is 1_2 m. As with wood and concrete walls. Slor>e 
walls shoold be set on undiSlurbed soil or compacted 
crushed Slone. Crushed slone should be placed beh ind 
th£l wall 10 allow drainage and to p<evenl soil from 
fi"ering belween Ihe wall's large SIOOf!S_ 

~0001", 

-~ _ bo .. for boar· 
On!! !WId .. atIiIOy 

Fig. 69 An e.ample ot a dry stone retaln"'g wall 

Aelalnlng walls are also commonly used to prese"'e 
trees on the site. If ~ is determIned during lhe sile 
analYSIS that some or all of the e~ lsling trees are 10 be 
retained, they need to be protec1ed both during and aher 
construction_ Protec1ion should consist ot avoi<flng 
e~cesslve grade changes. operallng conSlructlon 
",,<ulpment ca refully. providIng sUItable slope stabiliza· 
1100 where needed. and fencing off sensitive areas: see 
SectlOO 6.2 for detailS 00 coostrucHon fencing Storing 
building malenals or operatIng heavy construclion 
",,<u lpment close 10 a tree can deslrO'J' il because lhe soil 
is compacted around lhe roots_ 

Fig. 70 This I"",, situate<! on a slope. was pre ... ",1Id by using 
a stone and concrate waM_ 

GRADING 

Ideally. no grading should occur within the drip-line of 
lhe Iree. which is directly benealh the outermost 
branches_ II gradIng mustoccUfwilh,n thedrrp-line. tree 
wel ls or mounds may be needed 10 £lnsure Ihallhe 
£l . islmg grade around lhe trunk remainS unchanged. 
Exc£lpllor trees 01 substantial value. tree we lls with a 
depth exceedIng 750 mm ar£l probably not worth the 
effort. both because ollhe hIgh capllal costs and the 
tree's limIted chance 01 su""va l 

Problem 

0Jip--

tjl';" .. < 'r --J . , ~ 

--~ ,... 

--.' :;; ,-~ 

~ E ... ""IIII'_ RevoSO<l,l>'OQOS6dgo-_ 

Sorutton CIW>gO "'_ go-_"..00:1 ~ (II o:rnp._ ,., 

,3 
Solution ...... .....-.g ..... A !WId 8 ",on..,...,...., ..... (II walr C. 10 

............. .. 1Ing 11'_ oIo:rnp. ..... a_ 

Fig. 71 "~IS JIOI possoble to """ntaon the a .. 51ong grade WIthin 
a tree's dnp-.na area. a pM,al Of compIeta tree weH 
can be e-mploye(l 
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FIg.72 MoIhDdIIoIpt--..;ngatr .. whenlhePfOl>OSl(l 

gr_ • _INn ....... 1St!n9 9'- Considering .... 
Iong-.... m ......-.....:eolllMl .-p 9"03& *"'" in 
SoIo.*cn It and the..va copI.OI ex_ 01 ~ 8 , 
0. ~ 01 "-two 1OIo,.oIions .. ~eIy -

II subslanllal change in gride WII rtqU.e the addition 
of steps 01 ramps, especialy it 'elairing .. ails are 
inco<pofa1ed into the layou1 design . Whef8\l8f possible. 
Sleps and .amps s.houId be integrated in10 the deSIgn 01 
waUs and OIher site leatu,es to taeililata .. Ie pedeSloian 
aoovS5. TheIr conslruc\lon must conlOlm to aM local 
bylaws and building code requirements. Addong stepS 
after the design has been completed causes unneces
sary costs and problems. 

Fig_ 13 Su."" afld ramp!! always f<lqui •• lIpICIal conside.abon 
becau"" they are ma"" alemernl 0/8"'1 .. 1 .. layout 
andgrading~ 

Flg .7~ "' .. "' ,...,..._toonol......-.g_. ~""" 
guardrail...,. Os _ UIaionIiIand MSIheIocdy 

....." 



Fig. 75 An in ... nsi1i_e gra<li"ll <lesign nas requir&d !he 
addition oj """""""sal)' steps allhe main entranee to 
lhis IIousing development. 0.... soIuboo 101M grading 
prOl:Mer'n would bit 10 e~miMle b(liween two and toor 
sleps a1 both endS Oy ._ali"llihe waD<way. and a 
cuMIn could he used 10 I,,,,_em a oonlliCll)etwoon the 
surface waler and !he wah.y. 

Ramps provide an ahernative method of negotiating a 
change in grade and are sometimes more acceptable 
than steps. ilthey are properlydesignOO. However, both 
steps and ramps should be used to provide the grealest 
rar.ge of choice lor residents. Ramps should have a 
maximum grOOientolt :t2 {6.33 percent} and should 
not exceed 9000 mm in ler.gth without the relief of level 
landings. Handra ils are recommended for all ramps. 
although they are not required where the ramp height 
does nol exceed 200 mm. For addi~onal detaits on 
design requirements. reler to Building Standards for the 
Handicapped 1980. (Ottawa: Nat>onat Research CO\Jrl' 
ell 01 Canada. 1980. NRCC 17669). 
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----- Low.rraillor_ --

Fig . 76 Ramps tor (Iosabler:! f'I!OI)Ie should not exceed a 
gra6enl ot 1-12 ov'" a <list,nee oj 9000 rnm. Ramp 
widtM val)' OOCOf<t;ng 10 too design. bullOO pralerr&d 
range .. trom860lo960mm. 
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fig. 77 Extenor steps ge_all)' have a lowe< nse< he'91>1 arod 
a lange< t'ead ...... th (300 to 375 mm) than inte"", 
steps, to """"",m<><Iate the lange< stnde and Ia'ge' 
footwaa, people use when (lUl(IOOo"s 

Desogneffi Of steps and ramps must always bear in 
mInd Ihelf safety. COSI. degroo of use and maIntenance. 
local chmatic cooditOOtls shoold al!ect the choice 01 
male rials, and non·Slip surlaces should be used. Broom 
t,nlshed conerale is a good surlace le,ture lor steps 
where snow and ice are common. ahhough every 
surlace requlfes a certain amount of maintenance to 
keep it sale and operable. Ensure sullicient nIght lighting 
on steps and ramps 

.. ---
Fig. 78 The wi<l·up 01 St"<lw erod ice on ste;>s arod ramps os a 

safely Ilaz .. rd Good sote desogn solut""" and regular 
maIntenance can redoJce tr.. se.eroty col It\i$ problem 

3.5 SURFACEDRA INAGE FEAT U RES 

There are many drainage sySlf!ms and physicalleatures 
which can be used by the site designer carry;ng out a 
grading plan: wate, retention ponds. berms. swal(!s. 
ditches, cu lver1s. calch basins. drain in lets. strip drains 
and curbs. 

In certain circumstances ~ may be desirab~ to shape 
the ground 10 allow surlace waler to collect in a water 
storage pond on s~e. This concept Of retaining surface 
water run-ollby reducing the peak water impact on the 
storm sewer capacrty and by providing an at1tactive site 
leature. may be economical on large sites. It may a lso 
be possible to use a less expensive underground sewer 
sY1item With lewe' or smaller diameter pIpeS because 
the peak waler impact will be collected by the retention 
pond instead 01 the sewer system. 

Retention ponds or small lakes can be made 10 
appear as nawrallealu,es. and Ihey may be used lor 
irrigal ion and passive recrealional use. II run·oll 
retention syslems are designed to provide active 
recreatIon. then special consideration must be gN'en to 
health aJJd safety reqUIrements; check local bylaws. 
When the retention pond coneept is being considered lor 
a sile. it is advisable to analyse soil coJJditions. run·oll 
volume. cuI and lill volumes. pos.si~e erosion and 
sedimentahon problems. as well as resident aCCQss and 
salety. It is also advisa~e toconsun both a hydrologist 
and engooeer when planning a run·ol1 relentlon system. 

Fig. 79 The surlace wate< retenlion pond within lhis """s<ng 
de.eIopment pr<>Yide$ an interesling passiWt recrea· 
Iional "'<N: moreov .... h IeSsenSlhe initial impact 01 
surlace wale< on lhe sewer s~stem doring a heavy 
talnst()ffll. 



Eanh befms and mounds are used 10 ;mpr<I\Ie s ... 
(lrBlnage. 10 mo<Iefale lhe WInd. ereale YISU&I and _ 
buII~ and enclose pmrale space. Berms are o"en 
conSlrutted lrom e><eeSS soil fill lhal OIherwosa would 
have to be removed !rom the site; lhey should h_ 
genlle slopeS that are less than 1 :3, appear In visual 
seale Wl1h sunoonding tand1orms. have $moo1h/V 
rounded edges to make them easier to mamla,n, and 
have a sufficienl covaring of lopsoillor planl O,owth. 
PlantHlO of Shrubs and lreas should be conf'ned 10 the 
sides and bSses 0 1 berms. whe'e su/!;c;en. waler will 
eoIle<:llo aid plant survivaL 

-
---

F..-. __ _ ....... 

c 
fig. 110 c..aI>ng Ntlh berms may help 10 COOOol_"'" 

noose _. in COfl!UIICIIOn wn!>1encIr'Ig and ~ 
..." emphaSale"'-de_ 

GRAD ING 

...... -
I 

. ' 

-

Fig.'. The ao::Idol>On 0/ bemll ,1'1(1 mouncIS can help 10 """.,0/ 
Ofculatoon routH, ...., CltI1 also make the Sd", moIB 
pleasant 

Flg.12 The bemI ~ 10 lhllhousong <Ie,.lop, ... ~ __ ~ "om .... .....,....,~r_"..,.. 
povacy PWU'IJ on lOP 0/ .... 08fm IS no! ,ecorn· 
""""""; pIanIo:>g II/'IOukI -..,. bt III !he base or 
_01. bto'm 10 lhat "..,.. _te< WI. nat ... ..." be 
avai..-Ior pIeonI growth 



GRADING 

While appropriate gtacHn1. tor the various srte a'eH 
end leMUfH efe being chosen. a me1hod of remewing 
e_cess surtace watlM" should be decided upon . This is 
normallv I combination ot surtac. and subsurtace 
drainaoe techmques. such as the use 01 a $waleo< curb 
to direct water to a catch basin 0< drain Inlet. It is 
important to .nsure thetthe drainage of surtace water 
!IIlou1d IlOI intertere with pedestrfan tratfic. 

Fill. 83 "poor grading """'II" Of &ublt,I'I(Uo,d constru<tion 
"" """sed ex~ -PQn<Iin\I- on this parong 
..,~. 

~<k .. ,."" 
w",~,*",. '" e<1g.t --. _tIonA-Row ...... _ 

• It -k 

" 

Fi!J .... E.umpIosolproperand~ .. aysofdraoningl 
partung "flO. ~ A __ run-oIIlO bit o:her18cl 
Iforn pedeSIna .......... 8 ..... __ wate< 
e_ t, ,can._._~lral1ic. 

" 

Swale$ are a common drllln. teehnoq .... They ar. 
Simply shaIow wale< channell. usualygrassed. thet are 
elways wide, then theyerad&&p. TheIr tunction is to 
drrKt surtace wal" run-ott to other parts ot the <1<alnage 
system. such as catch basins. drain inlets, ditches 0' 
retention ponds. One advantage 01 swales is that some 
01 the surtace run-oH percolates into the soil. which 
tends to both ,&douce run-ott volume aIld add to the 
ground wale< supply. Swales should be constructed ..,th 
grlodualv slop"'!! SIdes and.ounded edges $0 lhal they 
blend into !he sole and are eHy to upkeep . 

............. dot· --todgroe'" __ 100_ 

--
FIg. IS Grass swain _ be constructed with Str'IOOItrIy 

_edgaslO __ """".~ "'"" 
&asier 10 maontail\. 

When a greate. volume and hIgher velocity of wat •• 
run-otf has to be dealt with . .. sphalt. concrete or stone 
can be added tothe swale to lessen the poss;bility 01 
erosion. In various partsot Canada. these are referred 
to as paved swales. hard·surtaced swales. or lIumes. 



~-
_.-

" . ... . ~. 

Fig . 16 OosS·sec!Oon 01 a paved swale. oomeIi ..... celled • 
lIume 

DItches are draInage channels thai have a 9roal8' 
depth than width, and IIrecapablo 01 ca'IY,ng a greale< 
volume and velocity 04 wale. than $Walel. The P01ential 
wal. volume 01 II ditch is related 10 its I'la. gradoent and 
sur1_ material. Erosion may become II problem ilthe 
diIch is not suItably c:onstructed 10 llandle the waler 
v~y Many SlJbcWlSIQI"IS were ongon,ally buill WIIt1 
opefl dotches to save 00 e'ogoll!arirog and construellOn 
costs. only 10 be reJllaCed WIlli a Slorm sewer system in 
later ye'r$. ThIs $I1e dev~ sequftI'lC8 oIMousty 
was mo<8 expo_ lhan ~ the storm _ system had 
been instaled .... "aDy. O<1ches usually requ"e Il'$fIOdiC 
dfedgong and .egrading 10 free the channel 01 SIK 

Fig. 87 Or ...... drlche$ Are 0119<1 dangerous and unsightJjt; 
gene<aIy, they ShOvIO not be 'iCOtPOtl.te<:l inlo .lIIt .,. ........ i.~ __ methods ... NlI .. ""O 

mor.'-". 

" 

GRADING 

A culver1 'S reQtI'.ed when a do .. nage I;hannel 
,nlefSeCtS a road 01 walcway. The diamete< oltha culvttrl 
wiI depend on the anbCIpa1ed nW"mum 1Iow, bot 
normally ~ should not be Ie$$ than 300 mm; munic>pal 
bylaws and other regulallOnS should be observed. 
CuIv&rt maimenance can be .~ by the addition 01 • 
trash screen on the culve.U upS\l'eam end. 

fig. 88 n.1 CUNer! enableS pedestloa"" 10 wall< unh'OOe",d 
0.&1 tile d.a,""9" . .... Ie 



G RADING 

C.leh basins and drilln i .... t • ... tntfits 10 an 
undefground, &1Ofm _ drlllnag8 system. and ar, 
usuaRy Installed befOfe final gradirog Both should be 
W&d carefully mto the gradIng and layout plans 10 
ensure thai surlaee run·oll wIll be eMie;enUy directed 
lowards lhem, 

Fill. 89 "eRIch baSIn lhal" "'eo<"OO unob'JUSN"'Y Onto ,he 
layoo' and \ll'atlrng 0Hign 80 1118' it luncbOn' 
Olllco&nt .... 

Catch baSIns have a sump ar.a ~ lheoutllow 
pope thai enables sedlmen1to be coIe<:ttd. whefeas 
dr_ rnIeISleaddirectlylOlheoutllow pope, The 
lIdvantaoge oilhe catch baSIJI O'\I&J lhe drilln II1IeIlSlhat. 
although lite sump must be cleaned OUI pe<oodicaRy. a 
catch baSIn ..... cause less $tdImtf1talO(101,n the 
dramaoe system, ThIS reduces the prOblem of clogged 
and damaged drBlnaoe prpes. whICh .re much more 
d,lllCuh and expensive to maintain than lhe sump port,on 
of a calch baSIn 

--~-

_1- ... ·-' 
,~FL-~-

0. .... , ...... 

Fi9. 110 Cross secbOnS ot R t\'PICal catCh bas'" and dra,n inktt 

Fi9. 'I An-..pleolpoor\ll'aong..-ld_draonage_ 
may now r......., ..... 1IddrIiorI oI6>q)IrI1Si •• <*Ch 
_Dfdraon~ 



StriP. file and farm dnuns are IyJloe8I ways of eoIIeeIJng 
run.oM "om large. 11M areas where drain;oge occu" in a 
sheeI~ Iashoon. Strip draons are sorrOIaI ~o calCh ba ..... 

in ~ha11hey tlaye a sump area 10 coIect _lemen! and a 
rerTlOYabie gra~e lor easy maon~enaflC<!l BoIh ~rle ..-.d 
larm drains consisl 01 sman ~renche$ c:oveted WIll'! 
gan. SiflC<!l ~he lile dr",n is conneded 10 an under· 
grOUnd drarnage system. ~ prov;des bette< dralnage 
than tile farm draIn: but oolther system works when lhe 
oround it frozen. Orain liles may be cerami(;, conerete 0< 
ptSSllc and shoIJtd be instattEKl wIth saddles of larpaper 
over the upper I'!a~ of each joinl to ptevent soIt from 
entering andeloggrng them. Farm dra,ns are used onJy 
in agricuHurat srtuations: it IS very ~keJy that they 
evenlualy will ~ draon properly due to beCOmIng 
dogged WIth sectlme<llation. 

T~ 0.01 .. 

Roo",,, __ .- _ .-
0udI0w __ • -.-

~;:=;:jT -,,-SuMp ... . 

i , ,,~ 

" . 

'_o.aiI>tSoo,_,._F __ 1 
FIg. t2 ElcamplKofSlrip. IiIe_I ..... ..-_ Sol"_ 

depItIs will vary.""","""'!! on lac ............ ..,. a.yo.A ... -

0udI0w prpe", bo _h ......... 
~-"'-----

GRADING 

t'19.93 Sltrpdr ............ _ run.ofIrobeoolle<:le<l .... 
~H Iashoon" ~ trenoltdtr>lrl a~ 

SUCh as IhrS. _ """" -.. ..... anb _ garage. is 
~ r ...... '_rde<l_ 01 sale!y. 1loodOng """ 
1NlfM..........,. jIKIt>IemA. 



GRADING 
~~-

In a Slta Ia~. a curb _tidy separates vehocuIal' 
and pedestnan areas. Besodes. ~ has the imporlan1 
gr3(ling tunetl()l1 01 dire<;t,r.g wale< to cate/l basins and 
dra,n inle1S. 

., . -
, 

• 

• 

fig.'" ThIs(:lO$l ..... ~COOIC< ... curb_as .... odgelol 
_ ..... asphalt _r "*' SI.NI_...:I .... 
onletlodung __ 0I1he ~n wal<way; _ also 

-..-water to a Clltch-' 

U SUM\IA RYOfl ·( K IIST 

Have the turw;t'onal and &a11hatic: aspects 01 gr3(ling 
baanconsrdered? Do these inelOJde the removal ot 
surface water trom buildir.gs, the creation of useabla 
Spaces. the conservation ot e~lst'ng vegetation. and the 
harmonrzation ot the an:l1itec1ural ooocepi wHh the 
on-"te deveiopment? (Reter to Sectron 3. I) 

Are appropriata gradients maintained for the safe and 
prllClicaf use 01 site SUffaces and amenity areas? (Refer 
10 Section 3.2) 

I, al the ne<.:eS$;'lry background intormaf>OO available 
tor the developmen1 01 the grading plan. such as a s~e 
plan to scala and a detailed site survey which ;Uusnates 
properly ines. imparl anI elavallons. drainage structures. 
ilStterns. easements and utility ina. and existing s~e 
fealures to be kept? (Refer 10 Sectron 3.3) 

Can the topsoil be slripped and iltod<pile<l for late< usa 
on an ........ sed portron 01 the site? (Rete< to Section 3.3) 

H soil cut and .. I quant,tre' do not balance. how much 
soit Wli have to be brought to end .. om ttre site? (Refer 
to Section 3.3) 

Ar. such!llle grad'ng teatures as rata, ... r.g wah. 
sleps. ramps and tree wells ne&ded? (Refer 10 Section 
3.4) 

Is lhere a need for surlace drarnage fealures. such as 
water rarenlron ponds. berms, I wales. ditches. culv(lrls. 
catch basins. dra,n inlets. strip dra,n. and curbs? (Reter 
to Section 3.5) 



CHAPTER4-HARDMATERIALS __ _ 

The soccess 01 a sile deveIopmenI is greatly aHected by 
the male,... wtloeh .re u$lld II) tum the c;omb;ned layout 
and grading design If'IIO a physocal reality Hard 
!anl,l$cape materials include PllVlng, waDs. ~. 

screens, si1e 'urrutu" , W'18I' I •• tures. SI9"<'98 and SIte 
~1Ing. To oonlnbule to a successful Me dellelopmenl. 
tllese materials must be planned in COI1fOJnc\ioo WIlli sofI 
landscape elements ike lawns and plants. Thedet8i~ 
selection and use 01 hard landscape materials IS 
influenced by suriacltS. he,ghls, wu::hhs, lengths. durabil
ity, ma,ntena~ needs and Ioog-te,rn OOSI effectIve
ness. 

" 





4. 1 \1 -\TI,-, RIA L A PPLICAT ION$ AND 
'i1' 1 l'eT ION 

~ng the right construction ma!&nals and pulling 
!hItm to !he pt'Qger use is very impcw1anl !o!he wec_ 
01. site development Low maonlenance SIte develop. 
men! and the de~nealion 01 property ownership af8 
aspects which depend strongly on the Hlec!ion 01 the 
apprOp!la!e malerials. 

The concept 01 low mam!enance site develo\lment is 
simply Ihe coordination 01 site layout. grading and 
malerials 10 minimize !he !Ime and costs 01 maintenance 
without an unreasonable lessening 01 lhe sile-s purpose 
and appear.lIC$. A specific exampie 01 !IIiS would be to 
use he'd malerial mamtenanee strips between lawns 
end ei1he< buildings or planbng beds to lessen hell!). 
trimrTllng and damage 1rom Iawn'lTIOWIng equipment 
For additional de!ails on low maontenallC$ appIicalions. 
_Section 6 .• 

--
....... -._01-..... -...-01""'" .-

_ ............... 01 
:JO(I ~ IlOO """ ___ --

Ag. 115 ~ ~ "'" normally 300 10Il00 mm wide; 
....... _ DIt~IO ............ I\wd-IMwnO"'WId 
10 protocllMnb WId bI.iIdir'Ig~ !rom <*nage br 
IIwnmoweroWld __ ~. 

" 

HARD MATERIALS 

FIg. 96 """'he< low ~ ~ is to treal arns 
w!'och ""'Y be co.lIy 10 rnarntIIin WJth more duf_ 
malenals_ In thIS case. ~ OOIIC,ece pavers a,e set 
dc1«n lor pedestrians taking &I>Ort CUll a<:fOSS the 
corner 0111>01 waB<way ",!etMClron 



H A RD MATERIALS 

'" VlwaildenbticallOn 01 the Iimots ot ptoperty 
_rShlp can be achieved by • change ot paVIng 
mat&rials. a change rn level. a physical barrie<. 0< a 
combrnatlOO oj these. Srmilarly. a CNlnge 01 paving 
matenals. patterns. colours and le.ture, he lps to 
diSlinguish areas used for drlh"ent lunctionS and 
3ClJv,'ieS. Fo< example. a te. 1Ured lurlace 118' \\0 a 
smocK" stJrface may .. arn a blind person 01 a dange< 0< 
hazllfd OIhef vaMOOns. such as colour 0< pattern 
change. may Iofewam people of pos$fbie dange< kom a 
pool. erO$, .. alk 0< roadway 

, 

• 

n il. " T"changetrom ....... paovonglO •• posed 

~"""""'~"Iher:tw'rge1fom 
po.tok SPaCe 1O.;:ommunaI_ The~ Ir_ 
I0O<I wrought....,... ga\e'.IIO......"c. .... reeling '" 
1emIO<y1OO<l~ 

Fig. 91 CokIuted 1OO<I".n...-d pewog malenais can ..... 
~diflerent __ 

Materials can also be used to show the direction of 
pedHlnan I,affie. eolhef In tilt' alignment 01 the ove,all 
..... alkway 0< in details .mhon the .. alk ..... ay. '" ..... alkway 
a~gnment i$ detem.ned by the S"a design: 10< example. 
cufVilinaa, layouts tend 10 indicate a slower and r110fa 
casual pedestrian movement . .. hi la a straigll1 ()( angula, 
layout denotes a r110fe l()(maJ pedestrian routa . 

f ill. i9 "'5Imngdir.,;fior ... cn..:tetcan be_when 
IoIowIng thIS open _ waJkway. altt-o>ugh tile 
O'>'eremphailizfld jogs ara l\ard 10 m .. "ntain. '" cur· 
.......... r layoot may ~ been """8 successlul. 11\<1 
lhe material doe. nol "siI'/ reoo ~se~ to cur.ili .... , 
t"""s. 



-
__ In_ ....... . -.cau._ ........ ... . ' 

P",-,-,,-

~-.--. '" ---Fig . 100 Vat101IIOnI in tt-.1ayouI oIl*Ial ..... ~ 
dio;IMe tt-. _oIlfaltic. bIJ ~ "'1wfI:d ....... 10 
loree!*IM""'" OUI oIlheoI "lqt ~ may INclIO rq..,. __ <XJS/$. 

E~pansoon JOIn1S in COIICfele can be ",sed to aeh_ 
do.e<:toonal emphasis in a walkway. FOf e.a~. $I.ong 
di.tleilOllal inlluence can be seen i. an '.".bay edge. 
are parallel and al walkway e.pansioo ;00015 are 
perpendicular 100 the deso.ed tralli(: Il(Iw. S"nilarry, a 
changG In laxlure from smoothly fini shed eon<:rete to 
exposed a{/gregate will eocoorage pedestrians 100 'oUow 
the malerial 0IIe8S1 resOstance. 

FIg . 101 

-

HARD MATERIALS 

Concntte-...~..,."-~n"' __ 
narce _ -. bot del .. ..., .. ~ 01 an an,,,,,,,,,, 
SOle a.rdscape. as II __ in lhoI . ... rnpI&. The 
.. pa".,.. ....... _._ in .. angularpa~ 

10 ooo",>Iollle' • .". ".""""1' loom 

, 

Fig. 102 TJIlICoIII pawog panems _ OllIe< "-'O--suo1""" 
If_. NOnnaI~bncI<"'<IOI sur- •• 
IS used as.., __ .", ......... !he brick ~ 
_ ....... f. _ lor au"""" use 



HARD MATERIA LS 

Once hard landscape areas have Deen iden~fied on 
the site tayout plan. it is very important to setOC1the right 
materials to satisfy the s~e design oOje<=tives, The 
following factors should be borne in mind: 

local avai lability of the materials 
their adaptability to the specific intent of the layout 
design 
initial purchase and construction costs 
long·term cost efle<:tiveness of capital expense 
simple repair and malnlenance procedures. 

In addition to lhese, the following four criteria can be 
employed when choosing paving materials_ 

The lirst requirement is durabi lity_Will the material 
withstand normal use and pressures hkewinler freez
ing? For example. normal building brick wi ll not survive 
more than a few years if it Is used as outdoor paving. 

Safety. noise and light reflflClivity are important 
determinants of pubic safety. Do climatic conditions 
roggest selection of a non-slip surlace? Will the material 
tend to reflect or absorb unwanted noise and light. 
depending on its location? 

Another criterion is the materiars subsoil and drain
age characteristics . Do subsoil conditions suggest the 
use 01 an impervious surface w~h lull drainage. or 
shou ld the paving material allow precipitation to 
p&netrate to the soH? What is the allowable range of 
gradients for the material to be used safely and easily? 

The lourth selection criteria are the procedures and 
cost ot maintenance. For example. arethe maintenance 
requirements too demanding to allow lor continued use 
of the same material? Are procedures such as cleaning 
and repairS d<Uicult and costly? Have regional 
peculiar~ies been taken into account? 

4.2 PAVING MATERIALS 

ThiS section analyzes individual paving materials. At the 
end. a chan summarizes and compares them all 

One widely used paving material is aspha lt The main 
lunction of a paved surface is to provide a hard. durable. 
non-Slip surface which will w~hstand pedestrian and 
vehicu lar traHic . S<nce aspha~ has these basic qualities 
and is one 01 the least exp&nsive hard-surface materialS. 
it is commonly used lor pavements in s~e development. 
such as paths. playgrounds and parl<ing lots, Asphalt 
requires a moderale degree of maintenance. When it 
craCkS. it is usually the result 01 poor subgrade 
preparation or severe frost. Well-constructed asphalt 
roads will oMen last lor ten years before they need to be 
resurfaced. In p~ygrounds, asphalt is satislactory for 
wheeled toys and ball games but its non·llexing surface 
makes it dangerous lor preschool-aga play . since 
Children frequently lall on it and hurt themselves. Asphah 
curbs should not be used on roads and pal1<ing areas 
Irom which snow wil l De removed . since they are easily 
damaged and require a great dealol maintenaoce, The 
paving. crushed stone base and subsoil layers must 
always be individually and thoroughly compacted_ 

Fig. t 03 Hea"Y t"""'s can damage aspM~ surlsee. no! 
designed tor tl>e<r wetght. S<xh _ar and tear can be 
a.~ d r ... nl<M'ced coocrete pads are!>aced where 
!font pock .up garbage trucks pari< wl>ile lhey are 
1",,'9 and empty<ng garbage bons_ 
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HARD MATERIALS 

Concrete is. frequently used pe,,;ng material that een 
be foo"med Into precticdy any shepe before hertienng. 
The de$igll variations ere almo$t un~mited. Initially. 
concrete is an expe"""" paving material COI'Ilpal"ed to 
asphaII •• ~hough the cost dej)e<"M:It on its th;ekness. 
Quality and Nnish • • nd the distaru it has 10 be f'I1()\Ied to 
the construction sile . Howevef. h Is very durable and 
requires little Iong·term malntenance. 

Fig. '05 Conc,e" ClIO eaSIly be us. ;"10 various shapes b)I 
1M appIica._ elWOOd lorrni. 



HA RD MAT ERJ A LS 

Various concrete $CJnac. finishes are available. 
Broom l inlshe-s ara achiEtv«I by drawing a stiff broom 
across a sunaca which has been levetled woth a trowel 
b&tOfa the concretEl has become hard. This produces a 
te.tured surla«! that helps traction underiOOI. OthElr 
non·stlp surlace treatments inclu<!e ,.pose<I aggregat' 
finishes. sand·blasting. and useollmprin~ng tools to 
!/IVe the concrete &urlace a le'l""ad appearance. lor 
salety and appeal. 

Fill. 10$ An ... J>Osed "99'''11''''' oone<et. lII<Iewa'" will> WOO<! 
e.ponsion,oionls Ttlis typec 01 ~WBIi< st>oold be 
buoII onty ... II mold climale because repealed freezing 
and ~ will crush the WOO(! and fIisIodge_ 
01 the _>.posed awregale a.-.1r'IOW and iQo 
b ......... _IO ........... ""' ... rt __ .. oI 
..., pawog rna ___ 

Expansion joints are a necessary ~ 01 a 
concr., .. surlace . and ShOuld be located about 3 m apan 
to be most eltective. They visually f8lnlorce the design 
by Indi<:ating circulation difection and enllance the 
surlace treatment by creating Interesting patterns. 

Pre<;ast concrettl paving bIocll. are similar in appeer· 
ance 10 cast..jn-place concrete. and are available ,n 
various colours. shapH and sunace matenals. They can 
be easily laid inCo II grid pav;ng panefn. and can be H1 
811he< woth open JOfnl$ Of eIose/y bu1ted together (see 
F9'<e 107). 

FOf lurthe< information on concret' sunac.s. 6nos/1e$ 
end construdion techniques. rete< to : Cone'ele Male· 
nels end Methods 01 Concrele CofIstruclion. Canadian 
Siandards AsSOClat;on, 1977. Standard CAN3·A23. 
t·M77. 

j 
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0. ....... Do 11'0"<0<1 

-~""' ..... _-.....,.01_""· - IlOO • Il00 ..... ,,.. ------j 
• 

Unoolr __ _ .. """"". -""'---_ ..... ---.,. 
Fill. 107 Precasl cone_ paving blocks pre easily laid InIO' 

grid pa""'9 patlem. and tin be Ie1 with open or --



Fill. 101 Precasl OOfICre1e ~'III>g 5IaIlS make.n eHective p.o 
10111 .. __ tile nurby .... u_ by --Intertoelung concrete pavers are (lbI8Inal)It ,1"1 a 

v_tv 01 shapes and colours. TheIr $hape oIIen 
delermones lhe pallem in....nodl they muSl be laid; 
monomoZlng lhe ~ 0I1he blocks makes them 
$Irongil' lind more rigid. The $IJ(:t;flS 01 tho$ paVIng 
material depends upon ~s sub-base po-eparoloon. the 
shape o1lhe paVIng unit and the pallern in which ~ ;s 
laid Poor deSIgn and careless 'l"Islalation oI1en lead 10 
e>pel"ls<ve ,ep~lIrs. Il"IlerIocking pavers cO$t epp.-o>i· 
mately the same to install as cast-in-place cone'ele, 
eUlIough mainlenaoce may be lligher. How_r. a 
dell nil' edval"llage Is Ihallhey can be lihad and reused 

HARD MATERIALS 

Ag. 109 irIIafIDcI<Iog JIIVeIS MI on_ in • I"IImngbone 
paDem_~by.cancrewoOge. 

Fill. 110 AI'yIloCaI_IIOtI_trvough~OOfIC_ 
!)aYI"II1tMd as a ~bO "'""'_ 



HARD MATERIALS 

Cellular conefflte pa_s blend the qualittes 01 
1Iat(l·suflaee pavmg WIth gr&$$ and thereby create • 
dufablt suflaee that is excellent lor O'tIerfIow pat1<ing . ~re 
lanes. and OIhar limrIad vehicular traffic. These pavers 
are alS(l used to stabi[ze slopes and so Wmol &fosion. 
and as a wan"ng s.ufla.ce lor ()C(:aSIOnai pedeslrian 
traHic Inslallation of cellular concrele pava<s is similar to 
interlockIng pavers. '~capC lhatlhe Iopsoil and grail 
must be placed in the open cenu lar structure. As a resun. 
thIS ,uflace requlfes slightty more maIntenance than 
interlockIng pavers beCause the grass must be mowed 
and watered. 

Fog. lll T_ eQmplHoIc:reIlNrcuoelO 1'1 __ "* have 
bMn _ 10""" grass 10 ~ """'" in 11-. 01*1 -. 

, 

Fill . 11~ CeI1uiar concrete 1'1 __ here Jll'OWN • secondary 
wall<way ..... 110 11-. concrete tl<lewal~. 100s avOIding 
haWlg 10 Iii "'" _r. ~ w<!~ • conbnuous pav«! 
~~ 

FlagslOne.1iIe and brir;It pavrng ar. v&fy expensive 
l;rec.au$8 01 therr Wmrled avarlabr~1y and the great deal 01 
labour requrred to installhem. Howeve< .the 6 ... shed 
produc:lrs extremely altrac_ and durable ~ ~ IS wei 
(:1()r'tSIru(:t. Prelerred IypeS 01 SlOne ar. graMe. 
quartZIte and slate 



Briel< PlOvers IIr. not normal building brick. buI • 
special high-denslly ""'Ieria!!hal is s.peedic:aIty man· 
utaclured 10< outdoor pa .... ng. They are installed in the 
same way as inI&r1ockJng pavers but. lor a slronger and 
mewll pe<manenl surlac.. ~ may be deSirable 10 insIa" 
them as pave~ on a concrete $lab and SUfround them 
""th mortar 

-
" -

Fl;. tt 3 "lit! 01 • can!ta! pIala On. housong PfOIKI. __ 
Orick PfI~ ..-.:t fl&gstone haYe beetI uMd •• PflWIg 
materialS. 

" 

HARD MATERIALS 

Grave!. stoneduSl and shale arll ao:Idillonill paving 
materials. a~hough they ar. not used o"en. malr"Y 
because they are less durable than the other materials. 
Grave! is an eaSIly worked and re-labvely inexpensive 
materia!. OO! is not re~ SUItable as a surlace lor 
peOestria<! movement because oj its instability . Shale 
and stoneduSl can be compacted to Iorm a relatIvely 
hard surlaee ~ a kJ4 01 fine partlCle$ are lTII.ed In and the 
surlace receIves slea<ty toot Irame; howaver. even it 
Ihese condilOonS are met. shale and stonedusl are easily 
damaged during snow removal. AJ I rOCk. gravel. shale 
and stonedu5t surlaces should be conlained with some 
Iype 01 e<;iglng 10 prevent them sp<eadlng onto adjacenl 
lawns or shrub beds; lawnmowers sometImes "shoo!"' 
rocks. causing damage to wrnclOw$ and even people. 
5;nce gravel and other Slone surlaces have $0 many 
limrlations. therr use should be restricted. 

FI9. tt4 Ev-enwhencrushedtlorleorgr ..... (roundededgroN.) 
is ~ WIIIIWI WOOd ~ ~"oIIen unsabS· 
lacIOty .. a pedeStrian ,. ... way _ ~ is CO<Slt\I 
to marmarn..-.:l '" oIIen unsat... "eopIe with 
~rs and wal<>ng 1;3 ..... find ~ almost 
""POSSIble to move on them 



HARD MATERIALS 

FIg. 11S .1arO&"-e ....... _,,~_. ~ 

may...., 10 verdlllrsm...:l......- di/ficuIriH. 

" 

Wood decking IS an allr~ ..,rr_ maleriallor 
private "'eas and root ded<$. h is de.n, easily 
tonstruc1ed (although costly) .nd r~es only moder· 
ate upkeep ~ ~ is treated 1I,,,tt. wood p<eS8NalNe; 
howe~8I". ~ can be quite slippery wI\efI wet Of icy 
Cleaniong snow from wood deeklfl(l i. dilfieuh because of 
the sp3CIng between the bc:>IIrdt and tna uneven deck 
s.urlace. Itean be Installed at Of aboveg'ade. and is an 
.. cellent choice .. hen level changes are requIred to 
preserve e~lsting slopes. Terracing wfth .. ooddecks Is 
one method of exploiting a stoop!» sloping site . 

___ 0I1Ii'_ 

Ftg. 116 r ..... acing wilh wood o:IeCIung on. SIMp sIopot 
creates rntIfs ~ aJld ... """"t .. l ... need fOt 
s.~ feCOWWIg "'_. 

Fig. t17 Wooddeclung...:lgo--..I ...... bftnpur-.on 
"'" J>IWIunII g.arage fOOA III. IIUbs\Jt\M lor • lawn, 
,--.g on. barren ~f'nc:e 
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HARD MATERiALS 

·U WAI I SANDFEN(ES 

wah. lences and scree<>s are bulK to prOllide enclosure, 
visual scraen .... g. climate control, and security_Some· 
trmes they may 00 used to deaden noise from nearby 
SlreelS 0< publIC plaoos_ For addilional inlormation on 
noiM conlrol. reler 10 Rood line Rllil Noise: EffeclS on 
Housmg. (onawa-Canada Mortgage and HouSIng 
CorpotaOOn. 1981, NHA 51 56), Section 3.4 deals wo1tl 
retarnrng wall$. 

v ___ ~!ono 
~. 

Fig . 11' F_ and walSpreMfWpnv..:y. r_nooseand 
inc ..... sect>'il'/ 

Walls may be incorporaled into. $lie deveIopme<ll as 
pM at an etevalJon change. a SCI"". a majOf 
decoIallve leature, or as a suppor1lor a raISed plantrng 
bed These wah are usualy bulM at Casl..;n·pIace 
<:OnCrel • • decoIaloYe concrete bIoeIc . bride. Slone, or -. Concrete walls are seldom lound on SilO except as 
relOlnlng walls, becauseol lheir expense and unattrac· 
li.eness, To Increasell1errcotour and lextu re. they are 
sometimes laced wIth a bride vene'er or sandblasted. 
Various Iorming techniques may alSo 00 applied to add 
variety and inteo-esllo lhe exposed lace 01 cast·in-place .... 

Fig . 120 The ",UCC<> Iif> .... on this concrete wall """a~s liS 
teOlure and MrmQr'NZ" Wllh lhe I>JiId;ng'slacade 

FIg. I21 n.casl ...... .--COf'IC/ele ....... asbuoll to....ao.. 
• JI/Ir'<ing8'U, "<XrUId"' .... been..- more 
an,act"", ~ il had _ 1 .. 1",1t([. us40g e. jXlM(I 
aggregale or .".. .... ndI:It •• tirlij 



Decorat,ve concrete bIocic walls are lighter and Jess 
expensive 10 conSIrue1 tllan east-in-plaee oooc.ete. bu1 
they 100 mus4 be speciaJy designed ~ lhey .re 10 
become .n.active landscape featur&S. One way of 
imprOVlOQ lheo. appe.r..-.ce 1110 glaze lhem Wllh colour; 
anott\er is lhe spbl-faee design. where bIocics are offsel 
by gaps toa(ld Yariety and lexture. COne.sle block walls 
are used primarily on industrial and commerc'al Slies. 
6ott> eaSl-In-piace and decora1," ooocre1e block waUs 
reqUl.e conaete loot,ngs. usually reorrlorced. whoch mUSl 
be deSlgnBd with local soiI.nd I.ost CXlI'Iditions in ffWId 

--,~. 

~- .~. 

~--

" 

~-

~ 
, V ~-"'"Y--.-- .-, ......... , ... .--, --

-

~ •. -... ~""". 
100/0"910 • • -----

" 

1--• 

- --\y;:"-;'-- ~=:~ 
. - --

• 
. ',l:' '" Fooong ....... -:---r _..-_.--Fig. 122 Crws """lkwo 01 • typocaI concre1e _ wall. 

Brick wala lIIe Yery eflecwe when tI>ey echo tI>e 
building lac;ade materials and so creale • distinclrve 
VISUal eha.atle< lor the site daYeIopmen1 . Brick end 
conc.ete .. ails .equi.e sxpen$iY(l .emlorce-d conc.ele 
loolings. whrct> should be ~u.alely aligned and 
levelled. The mosl common wayo! using brick as a wall 

HARD MATERIALS 

FIg. 123 ThrI bf>cI< .... _al".corrmunaI_trom. --.. 

material II 10 place it as a venae. oYer ooocrete or ,-" 
conc.ete block walls Another is to build lhe bricks in10 +..- . 
squa.e pililfS set between woode, , fenc. Plrnets in order 
to create .n all.actlv9 leflCslwaJ deSl!)l'l. 

" 

Fig. 124 8ricIc prlkr" may be pt~ between ~n '-nee 
paroell to produce a solid and "",,,,,,"Ye. t~ 
__ e.<j)8RSiYe. comtlonallOl1 lance 1nr:J ..... 



HA RD MATERIALS 

Feneong can be an impor1anl me_ 01 creallng an 
allraellY8 l'IOu$lng development, as wei as a useful way 
01 defining individual propertIes Wood and metal are the 
most common lentlng materia ls, Wrought,iron lencing is 
used oceaslOI1ally but ~ is prohlbi1.vely e~penslve, 
Foreground pfantlng O8>tto long rows 01 lencing 
reduces its otherwise fTIOf'IOtonous appea.a~ whIte 
adding to the .... suaf character of the hou$If'IQ deve~ 
ment A vanaloon in fe~ layoul mJy a~ serve the 

-"""'" 

FIg. t25 ForegrOOJncj piant"'ll and thlll .I!.acl~ tence dotsogrr 
~ _ ottre< ..... ~ ,.,.". been. 111Oi1Ob~ 
ous .... 1 """'" productrd tIy !he tong _ ot IronIage 

"""'" 

- .... 

Fig. t:HI "" example ot ior"9'ound and l)ackground planll"9 
used .. conjUf"C1_ WIth • "-8 varied lence layout 

FIg. t27 TtIISconwnunaI~_oan"'and~. 
tIec .. _ 01 !he tong _ .OWI ot Ieni:>ng and !he 
absence 01_ ~ tHlums, such as 
tandforms and "",nt materlals 

Wood is the most commonly used malerial 10 . lences 
because 01 the WIde .ange 01 PO$s;bie deSlQJlS; II is also 
reDly available and Slratghllofward 10 build with. The 
eaM of mlllnlena~, as wei as general appea.ance. 
should be Iofemost in the detigner's INner when 
COfISIdenng a wood frame "should be coostfUCted Irom 
lumber tllat has beeI1 pressure·treated woth preserva
we. Of wood such as cedar, whteh has pa<bcuIarIy good 
weatllenng qualities. 51all""ll"9. parnung Of protecllng the 
wood must be done periodically to maIntaIn ~s 
appearance and protect the lence Irom excessIve 
weathering. 



Fences which separate private and communal areas 
no<mally have a one metre wide gate. Wooden gates 
must be carelully bu ih 10 ensure Ihallhey are sale and 
durable the year round. 

Fenoo posts s.houId be set plumb. below the "OSI line 
and on ~ed subgrade. WIlli ei!hef crushed Slone 
baddil or concrele around the post. At leasl two-filths 01 
the posl should be set below grade 10 make ~ Slable 
Fence panels and slals should be a miNmum 01 150 mm 
above l in>shed grade $0 thatttla gran can be cut. 

FIg.l~e F~"""ll)eplanne(l",~wilh W_ayslO_"'_ ...... _ . 

Fig . 129 F<)r&go'OUrl(l ~anting and a wel·deolgrled fence 
c.ute this ent •• nce CO<lfI and c ... rty de!ine the 
ow_p bcII.of"08fy 

" 
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fig.. 130 T~ rene. POSI installaloon in compDCIed cn.ostwd 
'-OfOOt1C.8Ie. 



HA RD MATERIA LS 

Chaln.'nk fencing is olten used around tennis court •• 
swimming pools and busy playgrounds because ~ IS 
durable and no! drlfieullto marmarn. II is very sacur •• but 
iI$ semH'ansp<'rem appearance makes ~ most useful 
when .... suallICfeenong. noose and ... nd control .... no! 
requored. Charn-Iink l&nClng is usually not used next to 
housIng sInce ~ is expensive and does oot vIsually 
screen. A common sojution is to buIld it beside 
evergreens or Olher plants to make a long-term. secure 
balner that is more an.active t"-n ju51 the lence 

fig. t3t ChM>-...... renong ...... ,., ... ..,. usedaroundt ...... 
tXIUrtS. IWO"!WI"IOI"Ig POOIt and othet outdoo<_bOn 
,rNrI _ •• ~ ... IO oocuiale. IS vt<Y 
00'_ and inc<ea .... HCUnty 

" 

Garbage storage areu may be enclOsed by fences. 
walls. plan~ng. landfor!ll$. or anycombrnationol these 
to make them less III"I$I(IhUy When garbage storage has 
been inadeQrlately screened. 1\ beoome$ an eyeSOl"e 

The mosI common Iype 01 garbage encloSure is a 
wooden renee completely !lUrroundrng the garbage bin. 
Wide doors are usually provided on the Iront to allow 
easy access to the garbage truck. The deSIgn should 
allow air 10 circulate so t"-I oOours do no! build up withrn 
the encIoIIure. buI anrmals must be stopped hom pokIng 
in lhe garbage Both truci< and pedestrian access ~ 
should be designed so Il\f.tthey worIt eaady In the ... nt!lf 
when iIlIOW aocumutales. ElevatIon changes and plant
ing may also be used 10 screen garbage , tOfags areas. 

-
FIg. tll! T ... concrete ...... _sa9"rb9~ K 

n'OQI'I1_ ... .,." beII .. ..,;rh 1h& geneo-. $iCe 
de. 6hll>''''~ ~ ~ """ _ ..- -'1h& ..... 
mat ........ 1 lhe buiIdmgs and poIarJ\arS. vel had 
OOen mom convenienny located 



Fill. t33 Ttvs $itnpI& but eflect",-lII'm.ge bin .. _II II 
easOl)' ItOCtIsaJJIe and not unsightly. 

F~. t 3<l ,. garbage I tOf •• r .. thai is care!uI'1lOCa160 
w;t!'on the site ~Iopment, caretuUy deifOneo:I and 
1Ie'- w;th plan\Ing 

.. 

HARD MATERIALS 

4.4 SITE FU RNITLRI-" 'NDOTHI R 
I-F.ATURI'S 

S<te furniture and other features include benckes, waste 
contaoners, planters, boIlards, water features and play 
st.uctures. These ShOuld be placw so that they do not 
intertere wIth maIntenance operatoons, snow removal 
and pedestrian trattic . Site lumiture can vary signitie
antly in style, SfZe and OO5t Gene<aIy. Sfte lurnitur. that 
is cus1om-deSl(lned and bUM wi. COGt more than ~ems ot 
sunilai qualily availltble Irom manufacturers' catalog"," 
0< compebltVe retail MJPpfiers. In many houSIng de· 
velopments. communal space i$ provided which eon
tains benches. plant$f$ 0< play Structures. SignaQe .nd 
Sfte ~ghb"9 shookj be regarded as basic requuement. in 
ali site development' (raler 10 Sections45 and 4 6 lor 
mo.e details) . 

Benches on$< a .easonably or""pensi';e method of 
providing passive re<:.eation to< adu"s They Clln be 
deSIgned and located 10 l\annoooze W>1h othe. site 
lu.niI",e. such as planle<$. In!o<matoonlUosks and 
lighhng. as wei 115 landlorms and planhng T al<ong 11 ~ltle 
extra care WIth tke design can greatly improve' SIIe', 
"'wat appearanee at lillie 0< no additoonat COSt. Benches 
should l\ave backrests be<:ause all people beneltt from 
back S<Jpport when U'I8y $<esittlng: also, many elderty 
and partIally disabled people need 10 be able to hold 
ontO the backrest when they sit down or Stand up I.om 
the bench 



HARD MATERI A LS 

Some guodeIine$ for de~ b&nches and w3$!e 
,aceptades a,e: 

botnche5 should be comIOo1abIe 
banehes should be designeod 10 taca an ner9Slong 
view wIIe .... "er possible 
sealing areas $houId be protecled 1.0m Slrong wmd 
and sun 
benclles should be deSlQOOd so lhalllley can be 
placed in groups 10 encouraoe social Inleraclron. or 
separalely tor privacy 
waSle receplades should be sel close 10 benclles 
one waSle receplacle should be plaCed noar every 
lwo benches. and alllle intersections 01 major 
walkways 
benclles and waste re<;oplaclel must be du.able and 
fesis1aJl1to weathering and vandali$m 
some maintenance _ be feqUlfed lor "types 01 Sfte 
lumrt .. e 
$peciiI1 considefallOn should be made for disabled ..-

Fig. 136 T"" poss;biity 01 vandaism SI'IOu1d be 1>01 ... in mOnel 
... ""n desogning 0< HlecMg IIIle ru'Mufe .... can be 
seen in IhIS .. ~. _ ooIid1y QOfIIII'ucte<l 
(:(I(ICfete Ivmilure can be ~ 



Plante/s vary in silotrom small polS Ihal are easily 
lTI!)\Ied. \Q large cumbe<some plant containe~ made ot 
eother precasl or casI-in·pIace COflCrece. Concre1e 
planle~ may be laced wrIh brick veMef. or treated wrIh 
sandblaSllng or Iormrng tedv>oqlle$ \Q CflNfte surface 
te~tures. Rough-sawn bmbe< or railroad lies are often 
used because they are both easy to worI< w~h and aro 
readily available. Howe~l, II there is any possibitity ot 
people $fib,,\! down on lhe edges 01 the planters or 8V8<1 

touching them. it should be realized that r,,!road lieS are 
oIte<l Ifeated WIIh creosote wood prese<YallYtl. Theor oil 
bas.e stalflS clothes and hands. 

Besides their oIMous lunctoon 01 hok5ng soil tor plants 
10 grow in. planters may sellle a oomber ot other 
purposeS: they 

define space 
help create or hode level changes 
prO¥ldt a barne< between incompatible actrVlloes 
provide lor vegela60n on .001 ded<s and other areas 
unsuItable for conventIonal at·grade plantIng 

Oesigf\flrs should keep In mind the stability 01 the 
wals ot larger planters in withstandrng iMemal pressu.e 
because 01 $001 aoo water Walls should be <lesrgoed to 
OYe<come these pressures and prevont lhe wan 'rom 
bulgrngoutwa<ds or breatung. Pressure Irom water 
weoght and treezlng can be .educed by placrng a vertICal 
layer of CNShed stone behind thewall: and weep· holes 
can be rnSlalled so lhat water WIll escape rather than 
build uP. especialy wt\8f"Ithe wal is more than 900 mm 
hrgh Anothe. way 01 r8fTl(Mng excess water "om a 
planter is \Q ~ wale< dr .... and a layer 01 cnt5hed 
stone at the bottom 01 ~ To prevent the soot beong 
washed (!own into the grave! and eventually into the 
drains. a soil separalor is placed between the $011 and 
the crushed stone underneath. 

Fig. 137 "good e.a~ 01 r;ofCula, brrc~ planle .. lhal 
complement I", CI.IflIIIil"lNf desrgn 01 the I)ricI< wal ln 
I'" ~ounG. P\eI1ie<"1 " I"rrgh III trrrs _ ...... 
" .. 1'tfoIes III "- _ lor '""qr'" "' ..... 

HARD MATERIALS 

Thermal insulation IS n&eded bolh under an(! around 
.ool zonas to protect polled plants. In wlnlor, roolS musl 
be protecled I.om the frequent th.ilWlng and rel 'Hzing • 
..tlrch can be caused BIther by sunlight strilUng the sides 
01 a planter boo or trom Itte heat Irom below. as is Itte 
case wrth a root decIr planter TO $()/ye 1m prOOlem. ilis 
customary to place rigid insulation on the SIdes ot a. 
plante.s exposed to lhe sun and on the bottom of ,II 
planlers srtuated on top 01 heated buildings or ga'ages. 
The freezIng 01 the $Oil in WWlter causes soma 
, xpafl$lOl'l. wttoel't tend$ !(l aack or push out the wal$ 01 
• ligId contalf"IB' which has no compressible material on 
~s insode wrfaces. For fuflher inIo<mation on .001 decIr 
planters. bench$S and waste conta,ners, .ele' to Roo! 
Decks, Desrgn Guidelines. (Ottowa Canada Mortgage 
and Hou$fng COrporatron. t97:) , NH" 5220) 

-ISO . ISO"",, 

Fill. 13-8 1I1,..' tyPlCal wood IrIanl.r" placed <He" healed 
burldrog or ga'age. 75 mm 01 rigid InsulallOf'l tI>GuId 
be induded between I"'.or! MP1I"tor and tire ..... 



HARO MATERIALS 

::: 
~ .,...... 

~_"'_""'1 ~ , , ... ~ 
E 

I , 
, 

-4f= 
, 

, 

Fig. 139 T1!)OCaI consltuclul delail 01 a oomI:>on8bon _ 
_ and _ pIani&r on a root <Iec~. 

BoIIards are 'ree-standing, vertical barriers which 
prevent vehicular access il'110 walkways, and OIher 
pedestrian areas. They are ryp.:ally b\.oK 01 concrete, 
wood, steel, bncIr. Of stone and are ohen located al the 
entraroee to lire tanes to prevent non·emefgency lraffie 
kom enlemg. The mosl common types 01 bQIIards are 
tile " removabl&" 0< "IoId-oown" kind , which can be 
qUICkly removed when emergency access Is required, 
BoIlards are atso used wrlh electrical oullets 10< vehic~s 
and 10< lighting paths, b\.rildrng entrances, and tile 
inlersOCl>onS ot walkways and roads, 

-,., -::=====:::::1 
~..:?":. ---' \ I 
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Fig. 140 Various ....... 01_ 



Fig. ,., CItvecI __ ....... ..-IIOIIMI .... 

~ 

" bQIIards S&r'VlI'I9 electrical automobile block IIN!er" 
8fe not prope<Iy placed. they can be dangerous and 
h.ard to maontaon. F(lI' "ample. ~ they ara "tusted 011 the 
tar siOO 01 an adjacent sidewalk. then pedestrians wll 
have to wat~ around (lI' over the eledricat cords that 
cooneet the vehicles to the botlards. One sotutiOl1 would 
be to wioon the sidewalk and place the boIlards 011 the 
vehICle Side at the walkway: however. ;11hey are tor;at&d 
too close 10 the curb they can be easoly damaged by 
vehICles 

No ......... ..".. 
-,~ 

_-. ........ . 
.... _ ... "" ,-- __ 01"" - .----~--:--

I 

_.ntn....,.,; . 
.... """" • .-oIIy 

-~----t m ""'" aotI 
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Fig. 142 It they .ra not caretlit\' placed. bohr<ll WIth 
aleclre.1 oYtlels can inlerlerll WIth pedfttri8nt on t~ 
lidewall<. 
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HARD MATERIALS 

Fig. '43 "" • • ample 01 a pa,lunlllOl conerela ballard WIlh 
eIec1ricat oY!iels 



HA RD MATERIALS 
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Play SlruetUfes and lhe ground around !hem often ere 
!he mosl k\JYe ouldoor place on a houSing deveiopmenl 
These viloluilble recreallOnallealures mUSl be deSlg"ed 
and consltUCled 10< a vanety 01 uses and users. For 
more delallS reler 10 Play Spaces lot Preschoolers. 
(Ollawa Canada Mortgage and HouSing COtporaliOtl. 
1978. NHA 5138) and Pf;Iy OpponUnN9S/ot SchoOl· 
Ag9 ChIld'9". 610 15 Years 01 Ag9. (Ottawa Canada 
Mortgage and HouSing COtpo<ali-Otl. 1980. NHA 53 t 8) 
~ay $Iruclures come ;n a var;ety of styles and IIOzes 

t.om speClahzed m8nutactur",rs. Ind,v;duaUy d9signed 
ptay slrVClu.as a.a gene.ally mora expenslv9 Ihan 
pra·manulactu.ed ones. The most common type 01 play 
strvcturalQUOd In family·orlflntated I'IoullOng prOf8Cts Is 
buill 01 limber boiled together in a var.ety 01 IIOUIS and 
Shilpe$. All konds of games can be played on them and 
they are nOtm;'lly st.ong enough to SuMV9 heavy use 
wIth a """""um 01 damage. Spara pariS ara usualy 
avaolable "om lhe manulac1urllf. They are not di!licu~ 10 
maonIaon d they are property inSIaled; Ilow$v&r • ..,rveoI
.. no::. IS necessary to prevent vanda~sm_ 

The sand or other play sur1ace below and around the 
Slructure should h.av9 an edge borde< to prevent lhe 
loose materoaltrom baI-ng scanered onto nearby law". 
or SIdewalks. The edge can be made ol tImber. pre-cast 
concrete bIoclcs. or cast·in·pla~ coneret9 curbs 

FIll. t U CMd"n, play .Iruclure. are .aluabl4o ame,,",," Ihat 
&hould be de~ al'l(l constructed to accommo· 
(!;Ite lhe e.g.i!'''''!> mosl W<ely 10 use Itlem Tiley 
alSO muat be _10 W.lhstaod vandalism 

Water leatures a.e not ohen il"l(:Ofporated inlO the 
landscape deSIgn 01 Canadian hoIAing developments; 
they a.e expenswe to bliId and rrtalnUII". WId the 
surrvner IS relatlvety &hort Na ..... SIOC pools. ponds and 
lakes ate In a dillerenl category than decoratnre 
tountan"ls. and ar", de$lQl\(ld to appear as natu.aI 
lano:lseape featu.",s. TheI. oosign is influenced by lhe 
local c~mate. soli conditions. use. budget and the 
housing prO)llCt's marl<etlng concept 

Fill. t45 A faIrly SImple Ctl'CUlaf pond dIIa.ogn enhances t .... 
COfllIOOfIa I space 01 INS housing dewIopme .... , 

P()O/S and founta ins on rooldeeks add grealiV to the 
attra<;tlventlSS 01 the communal space. They must be 
bulH care/ully to 91"1SUftI that leaks do not de'I1I-Iop and 
Itlat lhe SlruetU'9;S strong enough to Wllhstand lhe 
weoghl of the waler Ttle water should be CIrculated by a 
pump and hRer syslem to preWlfll ~ from stagnatong II 
deSIgn checklist lor water lealu." eonsosts 01 ... .., ....-

l"IIIIurahtlc Of geomeInC .-
11.8. ii/Iape 
.....,mer. 'M .... ", use 
..... nlenaflC<l 

Mat • • lals 
CI$Hn-plac9 concrete 
pttca51 conaete -brick ano ilia 
metal and piaSloC 

Toochnlcal DeI';I. 
wawpoofing ......t>ra ..... 
wat .. .ourt:e. natural Of rnKhAncaI --.. ~ 
-.. .no deanQUl, 

Mec~""icaI _ EIKtrk:aI 
~syslems ---cont,"'s 
19/1t'''9 
sa!etv 



Fig . 146 Pools are very aHrac~ve amel'lllles . but requ"e a 
great ""at 01 maintenance. 
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HARD MATERIALS 

4.5 SITE LIGHT ING 

Site lightrng should be seen as a p!"imary elemenl of 
landscape design. II performs a variety ollunctions. 
such as imprOVIng the night-time visit> llly 01 signs. 
house numbers and recreationat areas. and illuminating 
outdoor steps and walkways. A lightir>g plan should be 
developed With a specIalist who IS lamiliar with the 
various lighting intenSIties required lor SpecIfiC locations, 
Particular allention should be paid to operating costs. 
physical attract,veness. and the possit>lity ollhe lights 
beIng vandalized. 

Fig. 147 lightIng standardS (poleS) and fixtu,es stroukl be $$ 

anrac~ve in the dayllme as they are at rught. Here, 
sita Iighllng complements the hoosing ~<>iecrs 
overall visual character 

Light fi<tures should be made 01 materia ls wh,ch are 
hard to vanda'ze : weather reSlstantior year·round 
exposure 10 rain. snow and sun: well-b<.Jilt and anchored 
to withstand storms; secure. durable and rust-res'stant 
lor pefmanence and attractiveness; selt·drainir>g to 
quickly get rid 01 rajn and mell,ng snow; shielded so that 
the light SOUrce is 1>01 v'sible: and easy to ,nstall and 
maintain, 



HARD MAT ERIALS 

A lighting system controlled by an aulomabc on-oH 
sw~ch saves energy and reduces operating costs. 
Avoiding strong l>ght intensi~es and limIting the number 
01 fi x1Ures atso conserves energy. 

There are seve<al ways 01 illuminating a site: ··accent 
~ghHng·· consists of ligtrting along shrub borders to 
dosplay mghHime colours and textures; ··up·WghHng·· 
describes landscape lighting where lhe light source is 
usually near the groond and shining upwards in order to 
illuminate trees. fences and signs: ""down.lighting·· refe.s 
to a lighl source at eye·level or ahove that is used to 
illumInate the ground or other site elements. 

Alilighling should tend to shine down to avoid 
unnecessary glare. Ught standa.ds and fi xtures should 
be designed to scale and in visual character with lhe 
housing project. II is a good idea to use similar o. 
comphmentary materials fo< the standards and ~ xlures 
as the buIldings and 01her Site fealures. 

, , 

Fig. t48 PurPOSe. lurrclional inlent and aestoobcs should be 
kept in nIInd woon <letermoni"9 s<ze o1lighti"9 ~.tUJe 
and SlandarO (polel 

4.6SrGNAG E 

The.e are tour basic cate-goories of signage: 

>denti/ication - identifies proje<::t by name. add.ess 
and klgo; for example. a la.ge entrance s>gn 
dire<::lional - used to indicate directions to buik;hngs. 
dwelling un~s. parking lots, .e<:realional areas and 
traffic circulation 
inlormatOonal - provides information abouithe site 
layool. such as where to lind visitor and tenant 
parking 
regulatory - gives opera~onal restrictions and 
warnings . such as No Parking and SlOp signs. 

Signs should be designed to complement the visual 
character of the housing prolect; this can be achieved ~ 
similar materials and a unilorm design are adopted. To 
maintaIn unity and clarity. design guidehnes should be 
carelully developed belore the projecfs signage is 
manufaC1u'ed. The following two photOQraphsof SIgns 
should be studied in relat ion to F>gure 151, an example 
ot typical design guidelines for s~e signage. Essentially. 
the guidelines atlempltodeline a sign·s purpose, clarity, 
convenience and order 

FIg. 149 OVercrowded si(lnpoIes cause con1usion and detract 
lrom 8 devetopment's visual char""ter 
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HARO MATERIALS 

4.7 SUMMARY CH ECKLIs r 

Have the foIowJng been COO$I(Iefed in ehoosIng the 
hard malerials: their a~adabihty. a"ractlveness. how 
easy or dltlicuk lhey win be to maintllln •• nd lhe costs of 
construction and mlllntenance? (Reier to Seclion 4. 1) 

Have lhe IoIlowll19 been ke~ in mInd when seloctlng 
paVIng materials: purpo:se. cost IlI1d aVailabd,ty. appear. 
ance. durability. salety. noiSf.light relle<:tMly. maonle"""'* and subSOIl drainage el\alractensbc$? (Re/Sf 10 
SeetIOfl 4 2) 

Do wab. lences and SC'eens luttil lhe funcllonal 
r&<IUHemenls 01 enclosure. privacy, te"'tory. ownershIp 
oo~neatlOfl .... sual scroorong. ehmate control. noose 
abate~nl. secUrity and ease 01 maIntenance? (ReIer 10 
Se<:Ioon 4.3) 

'" 

Ale the wab and lances ph'{Sically appealing. in sca/e 
and in ... _1 eharactSf w~h eqacent buildings and IlIte 
leatyres?(Relerto5e(:bon 4 3) 

Are garbage enclosurll1l OOSl{Jfled and constructed 
adequalely 10 sc.een garbage bIns, and are sile 
Iocalions. g.adlng lealures and planting incorporated 10 
improve Il\e;r appearance? (ReIer 10 Sec!1OfI 4.3) 

Is lhe s.te IymrhHe sale. Itrnetional. att.3I;b .... easy to 
ma"'laln and du.abIe, and can ~ be used by disabled 
persons?(Rele.loSeclJo<l4 4) 

Is thlrre enough outdoor ilQhbng 10 discourage 
vanda~&m. 10 prOVIde security zones and 10 illumonate 
Slreel signs. house numbers and walkway grade 
changes?(Rele.IO SectOoo 4.5) 

Is the site signage easy to read? Does it complemen1 
ril{! projecfs visual character? Are all 10'"" basic 
calegories of SOgnage necessary? (Refer to SectIon 4 6) 

Have deSIgn gl'Ode~nM beefI developed lor rhe 
housong prQjeCls SI9M!)e? (Reier 10 SecIJo<l4 6) 



CHAPTER 5 - PLANT MATERI A LS 

The StIC:CftS 01 a $11'" deveIoprn&o1os genetaly at1eded 
by the materials whieh life chosen 10 tum the lilyooA and 
grading des.>gn iI'IIO • physoeal.eality This cha~er 
~rates on p.,nI ..... enals and wiIIlnvesI,gale 
IuncIIOrIaI appIocalJOnS. aeslheloc values, growth re-
q ..... ements and plant selecllOO 
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j. 1 FUNCfIONAL APPLlCATIONS 

T'- planllng of Bees. shrubs. ""'es i1nd grO\lI"ldeooo .. $. 
as pan 01, landscape desogn. serves , variety of 
11.1",:;1;0"5 

control 0I1ig1>1. shade ,nd glare 
conlrol 01 ... nd and snow 
OOI1lrol 01 pedeSln,n uiltfk 
screening and visual COOlroi 
conlro-i 01 erosion. 

Probably the mosl importanl use 01 planl malerlals as 
pari 01 landscape des.ign is Ihe way Ihey creale and 
(lel lne 1'- SIIe's usable spaces. n is important 10 
unc\e<SI.nd IMI planlS lake up space and thelel"" can 
be used 10 Cleilt" ouldoor walls. rooms and (Mllel 
delined spaces. 

Fig. 152 "",.ample 01 ptanlS UH(l to (Ie~", epIoCft and 
control pit(lestnan OraIIat .... 

PlanlS ~n el1OC1ivety enclose povilte space; a hedge 
around a pallO is one example Tiley ale oIten lhe mosl 
vosu.Iy ur.lylng element wrthtn • !IIIe dev$IOpmenI h Is 
1ITIpOftan111la1 piaflhng be coordin<Itad WIll> .. Oilier 
aspects oIlhe landscape desogn 10 reonlorce 1'-overal 
concept. PIanIrng can be t;lI.>R"bned ... 11> hald landscape 
malenals such as fences. waRs and galbage enc:Iosurn 
10 obUlln 1he mosIluncloonaI. appealmg and (:()SI
.r1Ktrve rMUK$ 

"' 

PLANT MATERIALS 

fig. 1 S3 PIarG haw' __ .... pIIC<td heN to reduce .... 
........... oIlong~1ence thatcanbot ....... 



PLANT MATERIALS 

Plants can eIIec1nIeIV'educe the glare caused bI' 
sunight rellec\Jng 011 buildings and streets, aulOlroobi/e 
headItghIs. salety Iigh1s and illumonated "'9f'I5 The 
numbef, SIZe, .."pe, densdy and IoeabOn 01 the plants 
lflnuer.e. how SUOCe$$1uIy the lighI.elleclion can be 
(X>nI.oIed The posotlOf'ling 01 the plan1 IS cril>catlo< 
dec<easing light glare; rdealy, ~ should be set directly 
between the viewer and erther tile soun::e Of the 
raflectlng surtac.. Plants near Wlndc}wS may etlechvely 
reduce the amount 01 sun whICh ttoods into tile dwelling 
in summer. and makes slationary and moving noglrl 
light51e$$ inlrusive tlr.oughout the year . Deciduous 
ptants are Ideal tor blockIng SUmmer sun wlrii(l allowing 
sunlight to enler tile wmdow$ during the winter 

Fig. 1M TrMSpUnIed ... tlOlhs--.greo:tuc.po_ .--PlantIng trees around Of WItt.... paOOng lois is 
generally a good way 10 lessen gIa<e and provrde shade 
10< parl<ed ears "there IS Insutticient planbng near pools 
10 absorb the bnght sunlight. the rellectoon trom the 
water can be IIf1noywtg. k may be ompossible to plant 
around a pool 0< lOUrnaln WIthout destroytng views, buI ~ 
the plantIng can tunnet WInd onto tile water, tile resulting 
"pp~ng 01 the surtace water WI~ decrease rellection and 
gtare 

"'-"",,,,,,,,,.,',, ... 
FIg. 156 "",*canbe ... al~pI1ooocIlOfMl>celhe suns 

glare_re_, 

-,-'., ,~ 

,";>';>-

hl.: .,!.~ ~'" • , -" - -- . - -
~ -. -

£ .' ~ -_. -... ---FIg. t57 PI8nIong 10 conIroi p. from SIlIbOnaoy __ no 
'!lhllOUron. 



Plants and renees also conIloi WWld and snow PlantS 
obslfuCt. guode. deIIeeI and fiMer WInd. Ma",rlg IOgethe< 
boIt1 de<:oduous and evergreen trees and s/'In.ItIs 
Pfoc:lueu a iIooIod barner wt,;,;, can elfectJvely reduce 
WInd veloClt18s. The Bide 01 a housing prOj8C1thal is 
exposed 10 the prevailing .... nter WInds should be 
protecled by a WIndbreak of some SOI'1 II WIll help 10 
conserve energy in the building 

11 ---" • 
t 

"--~,.~" 
Fig . t~ AcItnM _ planbngcornpoMdDl ... -..... '.I .. 

coooleroua __ feduot WNId vtIIr;QIy 10 25 per 
cenllMwar<! Dllhe bar ..... 1Or up 10 a,*,- DI 
rwo;ethe'*llflt GaryO I'Iobonelle",.",,1 
~/_ EfMfMII'IIN1laI 0u;Vty (WaS/'lOnglCln, 
OC U.S O&pat1memot 1118 In1eriof. 1972) 

PLANT MATERIALS 

Oriftoog SOOW, even when the 181 is nor deep. i$ a 
hazard lor pede$lnans and botoomes expensive to clear 
away. Closely spaced rows 01 trees or tlvubs. WIth or 
.... thoutlencrng. can help to control snowdnfts and save 
money Geoefaly. oncreased SOOW depo5lls OCCUr 
downWInd lot a <lsIance 01 about live to SIx times the 
hetght of \Il(! barner Gaps in windbreaks normaly 
r&main clear 01 $nOW beesuse .... nd accelerates through 
these openings and blows the snow away 

----..... _-
Ionce .. """'''' ..... -

IO .. :IO_H 

_ Of "'""""" -
Fig. 159 T."..,... 81\er:1lJ DI Y8goIIaInofIII'IaIt_ pIanbng 10 

controIWNldarll1..-on..".poIMId 511,. Gener· 
Illy. I...-.c& 0.- --..gorWNld lhal is carryong 
snow .... ~ '10 be ~er:t at thai poonl. 



PLANT MATERIALS 

Although a major tunction ot planting IS to oontr~ 
p&deWian circulation and detine property boundaries. it 
should be emphaSized that a good sote laj'Qut is tile most 
critical element lor satisfying lhe needs 01 reSIdents 
Plamlng should simply comrib .. Jle to tile Junctional and 
aesthelic aspe<:ls ot the site layout; It should oot have to 
be the prIncipal meansot contr~ling traffic. For 
example. plants may be pili down at key locations to 
discourage pedestrians from taking short culS across 
lawns. but il should nol be necessary to line moSI 
walkways with lhem. Dense hedges or mass shrubs at 
teast one metre ta ll areveryelteche physocal barriers to 
contr~ p&destrian clfculatron. However. plants lower 
than one metre WIll discoora99 moSI pedestrians and 
indicale ownershIp by illustratIng a break between 
privale and communal space. Similarly. rows 01 decKlu· 
ous trees with branches removed to above eye level can 
SlJggest a barner alld may be saler. sInce mole Siers 
cannot hide behInd lhem as easily as behind shrubs or 
comlerous trees. Nevertheless. coniferous trees are still 
preteffed lor c irculaHon contr~ because 01 the" sharp 
te xture. rigId lorm alld year·long VIsual screen. 

Fig. 16(1 A dense hedge here COIl""'S pedesl(jan c"culatlon 
and !eMs P<Ovacy 10 (lwel~ngs nearb'/ 

Fig. 161 Cor>lerous ~mlng. in COII)...-.:100n wllh landlorms. 
emphasizes tile pedeslnan circulatoon fO<Jle 



Anothef ma,o< attnbute at planting is tllal ~ $CIeens 
unsoghtly areas. suc/'I as gaobage collection Ill .... and 
parlung lots Ad!ae.nt land uses tl\at may deWrvto to be 
screened are commerdal soles. par'ung 1015. roads and 
slo<a98 areas. When ptanlS are chosen to<the screen. 
oon$ideratlOO should be given to the size oItha object 
tllat requires sc:r ..... ng. rts di$lane.lfom the ODSe<ver 
IIIld whether the observer i$ 11'10""'11 0< stabQn.ary 

FlO. t62 Ths omoH planu"", 011'_ and shrubS .. In ""eclOVe 
and atlfacl"', melt>od oIoe ...... "'" a hou$Ing pro,ecl 
fmm bi4y roeds _ .,.rung.....,. 

• 

FlO. t63 These tall ht09n IeOO priv.cy to 0<J1doo< i ving --Plants do no! have 10 be uwd solely to sc ... n 
oqectlOO8bie views but can also be used to acclf>1uale 
pteasant ones. Byca,eluRy Iocallng ptanlS. a good view 
or sit. leature can be f.amed lor the viewer 

" 

PLANT MATERIALS 

ErO$l(ll'l is most elledovely oonlfolled ~ tile !ecto<s tllal 
contribute to it ala!uIy unde<stood. Planbng. 8Sp&e1aly 
grass and oIhef groondcoYe<s. can help Pf.se .... e the 
SOlI on steep slopes. Groundcover plants hava fibrous 
and shallow root syslems which effecwaly hold the scit 
part;cles together . while the upper part ot the ptanl 
.educes the speed of SUrlae. wat",. run-on The leav .. 
01 the plants also break the v8'looly oIlaDt"ll ra"'. which 
<Mher...se can loosen soil end acceIe<eta erosion. 
Muk:hes thai pro.,;oo a cover to prevent Wind end water 
Irom dislodging th", so4 l particles a.e also useful. Sectkln 
6 1 provideS ad<jlloonal inlormation on e,osion. 

Flg.I64 _1I'oUIl~*"'IIttos .-p alcpe""Pl' reduce ......,., __ 



PLANT MATERIALS 

Grass can be a Y&Jy eMeetlye and economical way 10 
conlrol effiSK)l'l. although it should not be plant&<:! on 
slopes exc&e<.1ing 33 per cent (1: 3). SoddIng Is 
geJ'l(lrslly the best way to enSUf8 a rapidly eSl.ablished 
grOUno:lcoYer that WI" stop erOSlOOl:on a steep $lope. the 
sod should be pegged 10 stop ~ "om $lipping H po$$lbIe. 
temlClng Of OIher ~nieal methods oI..ot.1On conlrol 
shoIAd be OI)m/.IIned WIIh p/.anllng to counterlOCl erosion. 
Mass shrub planbng along sJopes is an ahefnatoYe way 
01 checlung er05lOfl; it the correct plants are used. they 
w '" r.eed less Iong·term mainlenance than grass. 

Fig. ,'5 s.c", __ ....". .110","".11' ___ ncM 
___ ",-.eIlMt...-..",..,. 

_. pgc.;og _sod ........ roo;\<.-III 1I0OI ..,.. 
obw>usIy 00.. ncM help,,,. pIan1s 10 IJ'OW 

5.2 AESTHETIC VA l UES 

Plants are trequantly used to beautify a houSing prOi&ct. 
A good deSIgner can exploit IheI, varied colour and 
tuture to add greal interest and beauty 10 the lO1e 
landscape. Coloured bark is espeCIal)" atlractlve in a 
WInter landscape; for example. Red Osier Dogwood tIa$ 
diS',nc1...e red twogs lhat conlrast well WIIh the whoter.ess 
01 snow A yanatlOf"lln loti. tones can hl{lh~ght speoal 
planllngs; lOfexampie. the bluellnge 01 Colorado Blue 
Spruce among deep·gleen pir.es. Plants change colour 
and lOfm. so the designer should enSure that they ara 
Vlwally inlarasbng In both summer and wlnl8< 

FIe. '" A!Unt. coIou< .... t.Q . .." and lorrn can t)t used 
'" Cf6aIe. ~ -'Iac • .-.IIMt_1IIndK:II» 



Frequenlly, plants w,th s!>&Cial textu,es .re Slit next to 
other spedat building materials or hard landscape 
features The mosl obYious variations in plant size and 
Iorm life between IrHl, shrubs, groundcovers and 
VInes, 8eea...se every planl is a tlw"ee &hensional 
object, a variety of SI~es and Iorms can be grouped to 
complement the lunclu)nat applications 01 the Slie 
layout. as well as to display the" umque "sculptural" 
quahtieS Sizes and lorms 01 each speaes must be 
carelvly considered because each season plants 
unclergo drastIC pIrysicaI changes whoch alleet thetr 
appearance. It is pc 5S 'tIIe tl\iltthey may malure into 
qu,te a dillerenttorm lrom when they Wflre Nf$t jlI.anted 

F'II.t67 A,y .......... .,,!Nnt ..... ____ lOthot 

""'P planting 

Each pial'll must be well integrated w,lh ~s SUffOUnd
'ngS. If planllarms, s.izes, OQioufS and texlure are 100 
randomly combrned, thera ts a danger 01 Cleabng an 
If'OCOfl9'"UOUS S4e di!'sogn PIIIflls should be chosen and 
placed 10 eompIement the arcllrtecture'l VIsual charac
t(lf, as wet as to relate in ,,~e and scale to "'ffounding 
buildrngs, ~ndlorms and the ex'sting veg.etation 

Inlormat plant'ng means IIrouprng plants accord,ng 10 
their SIze, shape, coIour.nd lexture. These plants are 
otten lard out in an iffegular pane .... to SImulate. 
natural-Iook,ng landscape Formal plant,ng generaly 
Wf\SI$tS of placrng plants so thilt they aoeentUIIle 
btllding entries and ... alk ... ays, thiS style 01 desogn often 
sets plants In a ~ne, such as closely trimmed II&dges, 

Plants naturally atlfact wildlile, especially il they bear 
I""ts, ""IS Of berries, B"ds and al1lmai. shelter and 
seek sately under them. 

" 
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~.3 G KOWIIi R.E(,JUIKI J\IFNTS 

The baSIC gro ... th reqlurements which inlluence • plant's 
chances 01 SUfYlval on any Slie are 

tWlfdions 
morsture 
~ght 
soOt and nutrients 
&tresses 
maintenance oonsoderatrons 

Agncw~ure Canad3 t1as as.sessed the su'tabr~ty 01 
generely available plants relat've to \ilrge-sca,- clrmabC 
variatIons, U>elr map of Plant Hardiness Zones is ... idely 
~ted as a general guide to pfants' hardiness (see 
Figura t68), Srnce vanabons In mocrochmate, sa" spray, 
arr poIutron and Chrnook wmd$ turthef decrease a 
planfs hardrness, II local expert should be OOflSuled 10 
determrne the best plants 10 use 

Thoa ,t.gricu"ura Canada Plant Hardiness Zones 
compnsa Ian zones numbered hom 0 to 9; each zone is 
compoSed 01 sub'zones 'a' and 'b' Each sub-zone 'a'is 
Slightly more harsh to plant material Ihan IIreab-; the 
lower the number oIthe zone , the more hostrle the 
climate The harshest cWmll1e is the Af(:bC Zone 0., 
whefe temperatures frequently drop below -40'(; dunng 
tile WInter In contrast the mrldest zone at 9a is lound in 
portk>ns ot SOUlhwestern Brit,sh ~umbia, whoare 
temperatures rarely lall below O'C. Generally, plllnls ... ,11 
IOMve in all zones ... hrch 8le molder than those lor 
whoch lhey are .ated For additronlll details on tempe<lI
IIlfe vanances 8CfOSS Canada, .eter to both Figure 4 and 
Appendix B 
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The scarciTy or overabundance of so<l moisture has a 
major effed on planl losses Of poor growth. An adequate 
water supply should be ptovlded at various locations on 
the site so that planls can be watered convenOently and 
regutarly. This is particu lar imponantlor evergreens. 
which requ ire a lot 01 watering in the lall to enSure that 
they survive the winter. 

Excessive soil moisture can becaused by a high 
water table. Of poor so<l drainage brought about by 
dense soits Of inadequale $urfacedrainage. Plants have 
different moisture requirements; lOf example, pines 
canrlOt tolerate con~nuously damp or high wateHabi(! 
locations. whereas willows thrive in the same conditions. 
ti the soit is too saturated. a subsurface drainage system 
can be instal led. 

II drier conditions ptevait, the soil's mOIsture retenbon 
can be improved by incorporating ctaytopsoil and 
mulches, reducing run-oH veloc~ylo allow mora surface 
water 10 penetrate the ground, and installing an 
underground irrigation system. If an irrigation system is 
needed, it should be recognized early inthe design 
ptocess. when the site analysis inlormation is being 
anatyzed. Usually, Ihe larger the site development.lhe 
mote economicat an underground sprin!<ier system is. 
Underground sprinkler systems are being installed quite 
frequently in the drier regions ot Canada. where they 
help to reduce maintenance and plant replacement 
costs. For details on ptecipitation variances across 
Canada, reter to Figure 5 and Appendix 8. 
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FIg . 169 Underground sprinkler Of ~t"'" system. are 
usually inSlal1ed aher Ii"'" gr_ are eSlablisM<! 001 
belOfe p!an~ng Of _ng la"es ~. 



PLANT MATERjALS 

All plants need light Many plants need lull sun li ght to 
flower or produce I rua. but others may be scorched il 
Ihey are exposed directly tothe sun. These plants are 
bener su ited to shady conditions and should be set rl(!xt 
to buikhogs. fences and other plants. The Wght intensity 
and the numberol sun hours vary across Canada. As a 
result , plants that require shaoo to thrive in one region 
may require full sunlight in another. For ootailson hours 
01 bright sunshirl(! per month across Canada, reler to 
Figure 6 and Appendix B. 

Soil supplies a plant with nutrients, includiog water 
and oxygen, lor its growth and reproduction. Since plant 
root systems are anchored in the soil, its propenies 01 
lexture. SlrUC1ure and parosHy greatly affect the plant"s 
grOWlh. Texture is a term that relers to the "Ieer' 01 a soi l 
when it is rolled between the lingers: sandy soils are 
coarse and gritty, while clay soils are smooth and sticky. 
More technica lly. textu re is defined by the content 01 
sand. sih and clay particles lound in a given sample. 
Soi ls with high sand or gravel content are pCl(ous. have a 
low water-holdiog capacity bul provide good drainage. 
Conversely. soils with a high silt content have a greater 
water·holdrog capacity as well as a wide range of 
mrnerals. The proponion 01 clay panIcles in a soil is most 
important SInce they are a storehouse lor plant nutrients 
and a major determinant of Ihe soil's water·hoIding 
capacity. The concentration of clay panIcles also directly 
affects the swelling . shrinking and stiCkiness charac
teristrcs 01 a sorl. 

Soil structure relers to the physical arrangement 01 
minera l and organic panicles inlo aggregates 01 different 
shapes. sizes and porosities. An >deal soil structure 
aHeets the movement 01 arr and water, as well as 
increases the soil's resistance to erosion. 

Soil porosity relers to the tota l pore space that is lilled 
with either air or water. Porosity generally determines 
soi l drainage. the relative volumesol water or air that 
can be held by the soil. and the extent 01 root 
penetration. Good soil pCl(osity can be destroyed il the 
soi l is compacted by heavy equipment during construc' 
tion : it will then have to be restored by mechanical 
means. 

A soil's most imponant chemical characteristic is its 
Oegree 01 acic:my or alkalin<ty. Whether a is acidic, 
neutra l or alkaline greatly affects the soil's suaal:>ility as a 
growing medium lor variousspedes 01 plants . The 
aci<;lity level 01 a soil is dictated by the amount ot 
dissolved hydrogen present in it; this is represented as 
pH. The pH sca le varies lrom acidic to alkaline on a 
range IromOto 14. w~h 7 being neutral. Generally. a soit 
with a pH below 6.6 is acidic : ij ~ is more than 7.3 it is 
be<;omlog noticeably alkaline. From pH 6.6to 7.3 is 
generally neutral and a good growth medium lor plants; 
but plants will also grow well in mIldly acid soils 01 pH 5.5 
t06.5. 

The aciday tolerances of panicular plants usually 
include a span 01 two or Ihree pH tactors. II existing soil 
and subsoil acidity isa problem. limestone can be added 
to increase the pH value. while alumInum sulphate, 
powdered sulphur. or peat moss will makethe soil more 
acidic (by lowering the pHI. Where continued mainte· 
nance by a trained hor1icuhurist is not assured. plants 
should bechosen on the basis 01 the e xisting soil pH. 

The major nutrients provided to plants through the soil 
are nitrogen (N). phosphorus (PI . and potassium (K). 
These three elements comprise the bulk 01 the nutrients 
sold as commerciallenilizers: smaller concentratIons 01 
sulphur. calcium. magnesium and boron are also 
included. If there are excessive or insufticient nutrients 
in the soil. plants wi ll not grow as well . Nitrogen is the 
most important nutrient lor con~nued plant growttl: as 
presence is evident in dark green plants and lawns. 
Phosphorus promotes vigorous growth and stimu lates 
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: as precise 
I:>iochemicallunction is unclear, but it makes plants 
hardier and more resistant to disease. 



Soil lests and analy$is are available free or at a 
oomnal COSI from most ptovincial departments 01 
agricu~ure. These analyses oormally ir.clude sugges
tions lor improving fertility and a"ering soil pH. Similar 
servICes are provided by independenl so'l-tes~ng 
laboratories. but usually at a higher price. II the $ile 
development is extensive and $011 condilions are known 
to vary considerably , il may be advantagoous to have 
the testing agency take the so'l sampfes and sut>m~ a 
compfete analySIS. 

Proper plant selection and locatIon is important to 
avoid suble<:ting plants to unne.::essary stresses. such 
as: 

wind eXpoSure 
frost pockets 
insects and diseases 
air or so' l·bome salts 
air polllllion 
vandalism 
snow removal and storag9 
chemicals. such as broad-leaved weoo kil lers. 

A number 01 addOlional S1tesses may arise whICh will 
jeopardize even Ihe hardiest plants. For exampfe, 
conslruction wasles. such as tar. muriatic acid, aSllha lt 
and concrete, can contaminate so'is and cause poor 
drainage. This. in turn. may cause a deliciency or 
axcess 01 surface run-off. thereby supplying the planl 
wilh too much or too little waler. Construction traU,c, 
slorage of malenals. or severe grading changes may 
also damage the root systems 01 existIng vegelation. 

Fig. t70 Me1hod. of preVenbng root damage. """" as placing 
the r;K:Iewall< IYnher Irom too tree and u .. ng treo 
moundS. shouIO have ,,"n CO<\$idor)r$d befo<e site 
construcnon began. W~h this amount 01 root damage 
and othe-r pfam stress, the-re is little chan<" 01 _ 
t")(1$ $UlViving. 
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Fig. 111 A tree w!Ioch has ,,"n protected from vandals. 
mamlanan<e &Q\npment and animals by trunk 
wrawong and a Wife Ireo 9,," rd win have a trelte, 
charrg<r of $UMval 

Extra watering and attention must be given 10 most 
plants during Iheir first lew years on order to become 
established. Later. maintenance is necessary because 
the plants undergo various sl'esses. Forexample.lrees 
and shrubs require pruning 10 remove okI. weak and 
diseased stems or branches. Fordeta ils 011 maInte
nance programs or ptocedures, see Sections 6.4 and 
6.5. 
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The COSI and availabi'ly 01 pIanIs vary w>dety across 
C8.nada. Ordenrog pIanIs which are not available locaIV 
and which I\IIve 10 be broughlln from oIhe< ragoons i, 
nperlSlYe Fac:1ors wtlich inlluence COSI are size 
(ca~per. heigh!. $PI'ead). type (de6duous. coniterous). 
con<.Iition (single 01" rnu~i'stem; basket 01" COfItalners) 
and avallabHity , Factors whicll then Influenctl availability 
are mar~et demand, number and Iocationot dlstributers, 
hardIness. growth characteristics and mainlenanctl 
requlfemenlS. 

A "plant Wst"" ar-.d a planting plan should be prepared, 
which i~ustr8te lhe locatIon. types. SI~es and conditions 
01 planls to be used in the SIte development . For the 
sake 01 aoxu.ar;y and to mai~ain a certaIn amount 01 
unrtorrrvly. plant s.p&CIficallOn shoukI alway$ include 
bcMh the bo\.anIcaI name (Labn) and the oonwnon name 
(Engt;shlF.ench). Speolicallon 01 COITVTIOII names only 
is not reoommended because the same speotIS may be 
reterred 10 by _81 dillefenl oommon names in the 
same region. and the same oommon name may be U$8d 
to describe drlte<ent plants. For somplicoly. plants are 
usually ~Slod by gene<al hotIicuhurai <:Wtsions. :wc:t> as 
deciduous Irees and cooiterous shtubs. These 
categories ar. &landard tOf landscape drawings and 
spe<::lticalions. and IOfm the baSIS tOf the Canadian 

" 

JlNr!i8fY TradeS Association's GuIde Specilicarion lor 
Nursery SUleIr. This puDlication also descnbes branch· 
ing, rOOl oondibons. kwms. '*OllIs .00 other delarls 10< 
e.ach category and size 01 plant supplied by CanMlan 
"",rseries. A plantIng plan should include ""notes*, wtllctr 
gova insIaiatron and planbng details. &IMce and 
warnIngs. staking and guywire techniques. and recom· 
mendations tor Pfeservir.g existIng plant material. A 
""plant ~st" should also be inclu<led. wilh the tollowing 
impol'lant intOfmation; 

botanical name 
common namals) 
quantity (numbers 01 each plant used) 
size (ca~pe<. height. $PI'ead) 
spacing (distances between plants) 
condition (Slem condition. trunk wrappong. contarner 
&lock) 
rematlr.s/oommenls. 

The !oIowrng five ligures list dependlrbie pIionts which 
are available in most parts 01 Callada and are relatrvely 
low marntenMlC(l. Unless otherwise Slated under - Re· 
marks". these plants dtalerate both lui sunlight and 
light snade; low to rneOumlertlllty ; 55t065 pH; moIst 
to wel·d.arned soils; and light clay to sandy seMlte.tures. 
Tile inlormation ~sted undar " Hardiness Zones" 18fers 
to tile Canadian Plant Hardiness Zone Map. Agriculture 
Canada, illuS1fated as Figure 168, 

Tile loIlowlng abbrevIations are used in the "" Re
marks" column; 

Shade. tolerates moderate $hlll(le. such as north lace ot 
buIlding 
Sun. requores lui sun lor af least lou< hor.trs P8< day 
Salt tolerates some WInd-borne san 
Salt X' _lYe 10 WIOd·bQme sa~ 
pHS . • eq..-es3Cld soil 
pH7 +' reQlllres or tolerates alkaline sorls 
Wet Soil; loIerates heavy Of poorty drarned seMis and 
requires constant morsture supply 
Dry Soil : requores ~ght. well-drarned soils and tolerates --, Ste.lle: without the capability 10 reprOdve.; wi~ not 
sucker or prOduce frUIt 
Soli : can Iolerale low t8l1ility, soil nutnentlevals 
Specimen; the plant has a striking torm 01" colour that 
renders it suitable lor plantIng in a promInent place. 
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PLANT MATERIALS 

L'i SUII.1MA RYC! tECK U ST 

Have the p(MeAllat planl uses 01 screenong. prevenbng 
er(lSO(lfl eonlroling and orculatoon been tully utilized? 
(Ret",r 10 SecHoo 5. 1 ) 

Have the Colour. texture. size, lorm, and seasonat 
variatlOf'lS 01 plants been eonsodered, and thel, relalion
~ 10 t'- surroundings? (ReIer 10 Secloon 5 2) 

.. 

When selechng plants, has lhought been goven 10 the 
piai'll" hardineSS. ~s moosture requoremenlS. and the 
light, sooI and nutrients ~ needs 10 grow? (Retet 10 
Sectoon 5.3) 

Will planlS be sUbjecled to envi,onmentai and 
man·made stresses, slOCh asw,nd e xposure, frost 
pod<eIs and other m;aoclimales, Insects and diseases, 
... ' or soo~bome saKs, vandalism, chemocaIs, and IIIlOW 
removal and storage? (Reter to 5eclooo 5,3) 

Wi ll COSt and availabi l'ty affeci which planlS ara 
selected? (ReIer to Section 5,4) 



CHAPTER6-CONSTRUCfION & MAINTENANCE 

Proper construction is essential 10 the functional and 
aeSIhetK: SUCC$$$ 01 II landseape design. The type and 
amount oIloog-!erm marnl&r\8no;e lha1 will be necessa<y 
is also dele"nl'l(Kl by the Qua~lv of consltuCt,on. 
assuming that il i. basOO on an approptiale " te desogn. 
This chapter will deal with maintenance on the basis of 
Pf09I'ams. budgetS and proceO.J.H. The COfltroi 01 
.0$l0I1 willlIIso be inYe$llgated. including (luring 
con5lrucllon. 

" 





CONSTRUCfION AND MAINTENANCE 

6. 1 I ·ROS1QN CONTROL 

Erosion problems can ~ _$ during construcllon and 
mu$I be considered during site lilyou! and HpeCiaIy 
during tha lI'ading and material selectioo , phases 01 
IiInclscape design. Any &r0lll0fl problems which have no! 
been resotved during de-slgn Qr construction beeome a 
ma;ntenanee concern. 

fig. 177 A Ie<raced retaining wal wilh vegetation COYe< is a 
use/uI _ attracl/Yol me1hod 01 &lOpe .,.."""''"'''''. 
HerilapolanliallorOlOOn .. _" .... iden __ 
___ ...-uaionbagan. 

'" 

SoIullonA 

_ "'_0 
Wh"-IO_ \01>l0I1 __ 
250mm _ -

Ag. I78 5c'..c.onAOOI ... lSoI_"' .... og ....... on."""'" 
&lOpe by......,. ~ <II small shrubI_ 
ImIIt< , ........... : soIuborIO consislS <II $Od heIO'" 
~ WIth w«><:IoIn pegs. 

erOlllOfl and sedimentation during sUe constrUClion can 
be controlled slgndic:antly " cer1aon 90"1$ are obsefv+d: 

Sleep slopes shoIAd be &YOOde<I 
bare $Oil shoIAd be expoSed lor the sho<1e$1 possible 
6me during grading ope,allons 
the volume and speed of surface run-ol1 should be 
controlled 
SUrface run-o/1 s/lotJld be slowed do .. n. Of" lerl1jlOrarily 
held on a selllemenC pond. 10 alow soil Pilrliclel 10 
se\1Ie beIore lhe wal8lleaves the l1li8 
e.is6r>g vege1aloon should be re1a,n&d. parlicularty on _. 
slope slat)lli~ation methods, SUCh as retaining walls. 
~bions (melal mesh cribs). planting and slone 
covering. should be ircorpofaled on slopes whoch are 
PO-Olle 10 erosion. 



CONSTRUcrlON AND MAINTENANCE 

fig. 1711 A~oI •• poe«I eoiIisYl.koerablelOtrotion_ 
may cause HtIOUI MdmenIatoon po_, .... 

Fig. tllO Suo1_ ... ., .. ""*-_~""",,,,*,by 
on\erCepIOf doIcIIeIlhaI P<...enI !he .........oIIlrorn 
1f-..g_ .... _.sIope 

Clima1&. ~Ioon CO¥8f, $Oil and slope all innuene. 
the seventy 01 erosion and sedimentation. The 1\0'0 basic 
means 01 combating these pooblems are mechanocal 
and vegetative. The mechanicat method illCludel : 

s~egrading 
(liv&rsion t&ehnoqu&s. such as berms and interceptor 
ditch&S 
retaining walls. Inctllding terracing 
timber cribs and gaboons Med with stone 
stone CQVefing (nporBp) 
wire and burlap mesh as a $Oil CQVer 
run-ol1 re1ention ponds. 

'" 

Me<:hanicaI methods 01 .educing erosion and 
sedimentabon are most successlut ~ they are individu· 
aIy desogned to sotve a particular problem. Comboning 
vegelatlve and medlanocal metho<b 01 slope preserva· 
tion is usualy the mosI err~ ... ay 01 prev&ntong 
erosion. Adding vegetation normaly helpS the Vl5Ual 
appearance 01 slope stabi~zation prOj&Cts. For additional 
details on erosion control w~h vegetation. reler to 
Seclion 5. t . 

fig. 1'1 An example 01 sta~ong • lleep IICipoI Witlr ~ 

- Wire m&Sh con1ailllllll htlod with.tone Because 01 
the .. size and "IIPINI'ei"iCe. ga~ are not otten 
used on housino pr0j8Cl5. 
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Fig. 182 TM walola.rge _~ .... attr..:liYe_~ 
medw>ocaI __ 01 ~, .. IIIioo. eros;or,. 

Fig . 183 Hrd-placedgrriebloo::b.e...sedas. ""'_ 
np-tap along lt1iIbInk. 1he mIIIeriallorms .... 
",*""e_8QM* 1t. __ dN 
IluCluabng ~.-..ough ~,.. '#fJfY _ 
_ oIlIope~-.on. 

>OJ 

6.2CONSTRuc nON 

Construction 01 the landscape desogn should be 
awarded to a quaMied landscape cont,acto<. experi. 
eroced in all lacel S ol layou1. grading. hard malerlall and 
plant mateoal s. Il lhe Slz. or complexity 01 the project 
wanants it. a quablied coostruction supervisor or 
landscape architect should oversee the coostruction. 
The owne< wi. onen htre a landscape architect to both 
plepai'e the lano.tseapt design and to SUpefVlse .. d lhe 
site consIruction. Site construction $hOukI proceed 
8(:COfding to landscepe plans and spedfication$. and 
SOle problems should be avoided 0< deaK with effieienlly. 

Fog. 114 Thos _ -Q,I1lIng ~,. used .......... _ 
_ prqeclStof'-~OI "-<I 
g<asswnhtfeM_ 



CONSTRUCTION AND MA INT ENANCE 

Fig, liS Hiring II ~ IIn:tliIOC1 Of Ollie< qualilied SOle 
oonSlruc1ion consuhanl would help 10 avoid un· 
neoossary problems. IIUC~" t_ io'nproper1y 
.... t_ fPV _ .. 1NII do In.,O J.UIlPO"IIt>e If,," 
trom II Slrong_. 

There ara two bases upon which bids 10< implemenla· 
tooo 01 a landscape deSlgll may be pres&nled by a 
numbef 01 prosped1V(! (:(lr'1trae\OrS; on II lump sum or 
lM1I1 ~ baSIS, or on a labour and matenals baSIS. 
whoeh includes cost-plus calculations up to a certarn 
ligure. Generally. on a~ bullhe smallest landscape 
protects. the lump sum method Is adopled. 

Proper tendar documenlS are aS$8ntialto tile 
sue<:eSSlul Impklm(!ntatron 01 the landscape prOje<.:1. 
They must /;(lffley accurately and clearly the deSIgner's 
intent and reqUlremenlS conce<ning matenals and 
worI<manstoip. T endar documents ..... normally con5I5l 
01 the loIowIng; 

bod OOcumel1ts (inslfu(:loons to bodde<s. bod lorms and 
bod bond forms) 
contract IOfms (agreements. bond and insurance 
lorms) 
contract condItIons (general and supplemantary con
ditions to the contract) 
te<:hnocal spocllio;ations (delailed inSlructions lOf sup. 
ply and installation 01 aI aspects 01 the design) 
worIung draw>ngs (plans and construction details 01 
the landscape design) . 

The technical specrlic.atoons and won"ng drawwogs 
lorm the heart 01 the contract documents; they govern 
lhe layoul and 1oealOOO 01 the landscape ele<nents. the 
type and quality at malenals, equipment and lixtures to 
be used. the qualityolthe worlcmanship, and mamte
nance PEI"ods and replacemenl guaranlees. For planl 
malerials. the source commonly relenoo to lor te<:lInieal 
spedlio;atoons is Guide Specificalion lot Nursery S/oc~. 
pubkhed by the Canadian Nurs&r)' Trades Association. 

"" 

Tilt' contract documents ShOuld sbpulale the spedtic 
matelials and _10 be supplied and inslalad. at 
tilt' accepted unit prices. Aha< a IOfmalcontract Ms 
been negotiatoo and 5ign&d. any addItions or deletions 
10 the orIgInally spe;:;illoo scope at wort< must be done 
wilh offiCIal changes or addenda that bawrne part 01 the 
contract. 

FIg. 184 AHloi ~pIanI""'lIwa<X:OlT1l>llny.ng 
$j)8Q1ocatoons. 

Typical plans and specifications Ihal may be included 
as part of the tanda< documents include: 

SOIa analysis (exlSl,ng leatures. such as buildings, 
easements and "'alion) 
layout plan (locations and dimvnsoons lor hard iV>d 
IIOh landscape elements; thos also SEINes as a key 
relereoce plan kif conslruclion details) 
gradong plan (usong contour lines and spot elevations. 
illtJstrates aJ vertical ctt.anges and elevalions) 
planting plan (indicates layout 01 all planting WIth 
types. sizes and conditIons found in a plant list) 
IrrigatIon plan (layout 01 IrrigatIon syslem, including 
tocatooos at SprInkle, heads. pipong and valves) 
lighbng plan (,.ustrates lighllng layout. types. sizes 
and inlensrtoeS; may also Inctude wiring layout and 
conduIIlocatoons) 
conslruCtlOn details (layouts WI plan. elevation (If 
secDon 10< each ~em ttwlt reqUIres detai~ng lor 
oonSlrUCIoOn purposes; drawn details should dearly 
illustrate materials to be used. dimensions. installaloon 
procedures, and should be relerenclKl to specllic 
locatIons on the layout plan) 
landscape spedliealions (te<:hnieal specifications. 
usually wnnen. on-site work. gradong. topsoil. plant
ing. soil tesls and construcbOn lechnoques lot all 
aspects 01 hard and plant materials) 
maontenance program (optoOnal but a valuable addi· 
tion 10 contract documenIs to ensure that adeQuate 
maontenance is done al required bmes. and thai the 
maIntenance budget is satlstac:tory). 
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6.J CONSTI{ UCT1QN ,",U l'l' RVISION 

The amou01 01 aupems;on I'l8Cessary during the 
impIemefltatioo oIa lan<tscape pro,ect depends upon 
the comple.~y 01 the design and the conIraclors 
~nowledge and experience II a number 01 con\lacto<s 
are onvo/IIed on lhe same IIIla. a degree 01 CCIO«W>iIIIOr'I 
should be maonIaoned. 

Ohen. 1he landscape areM40et or SIIIa supefVI$(W 15 not 
requued lor I ... ·bme SUpeMlIIOfl. I)UII$ needed 10 
peftorm petiodoe inspedOOO IS at cnbeal stages oIlhe 
worIc He or she .... y.1so be needed 10 ensure lhai worIc 
is completed on schedule. 10 venfy the qllllnbties and 
qualily 01 insIalled "* .... 1$. 10 iSSue and proooss 
prograss dlllms. and 10 approve any changes on behaH 
of !he eIoenl The IaSI ¥lSI! to lhe lIIta is usually lor a 
meellng between the 0WIlef. the constru<:11Or'I SUpeiVlSOf 
and lhe contfac1or in order to aeeeplihe completed 
pro,ecl lithe worIc has beer'I dOne IICCOfding 10 lhe 
conlrac1 dowments and d three part .. S If a satlstie(! 
Wlltl ~. a ~nal inspedion laport is w01ten Dy the 
COf1Structoon SupeM$(W and the conuactor can lhen be 
paid the balance 01 his a',"Ings 

II is rocommended lhat site inspe<:toons be done at 
.egular and/or at key tImes d\lringconsllucllon. The 
loIlowlng are some 01 thQstltlmes 

Il t,(; 11'11'11 NG 01- I'I!.OJ 1· ( I , II is adVIsable lor both the 
desIgner and lhe contractor to go Oller the IImll$ 01 the 
contract and gellGra lly organi~e lhemselves tor lhe start 
of Ihe project. This session may also serve as an 
Inlroductory insper::lion otthe worI<torce and eqUIpment 
to be used on the site 

'i' l Rtl'I'IN(; 0 1 TOI";OII . \'"f(X. KI'II IN(; ANI) 
1«( ) lJ(.1 t GRAI)l NG, During the Sirlppong oItopsoot, II IS 
important thai an e.cess 01 clay and other toreogn .... tter 
does not be<::ome moxed WIth !he Iopsool Perhaps soot 
teslS shou'd be takan to dele,"'ne Ihe soli cha,actens
I>cs. A pIac$ shou'd be chosen to stockpole the top$Oll 
and a penodic inspectlol. 01 rough gradong operabOriS 
may help poevenllutura senJemenl. efO$lOll or draonage 
problems. 

I'IU) 1"I-( - n O:>l O+- +-.x ls nNG VI"lJ lcr A nON. Ar"'f 
e .. sbog vegetatlOflll>S1 is 10 be .ncorporated MIlO the 
final desogn shou'd be pootected trom construcflOn 
equopmenI by $flOw tences or other barne ... Appfopnate 
poocedures and toealrons musI be <letermned 50 .hal 
lhe worlc can prOCMod ellicoenU.,. Wllh • monomum 01 
damage 10 pla01S. 

'" 

i .. ,.. 

fig. 117 ConsttucbOn __ by~l*~ 
helps pr_ <Iarn8ge 10 .... 1Ing ..... oon o;turing 
'7adino;t _1M"""" 

"""""'-'" "'_. ----"" ......... -........ ;0...,._ -

, . 
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Ll\YOllT .... 1'00 ST .... KING OF Ll\NDSC .... PE 
FEATURF..5 . .... lIer the site has been prepared lor 
consln.oction. the physieallayoul 01 the landscape desogn 
is done on·aile f.om me conIracI documents. Usually 
Slakes a.e lnSIalled at edges. comers. cent.eli,," or 
.adii 01 hard materials. and at proposed tree and shrub 
locations, to indieate lhe Iocalions and ~mots 01 
landscape featu.e,. Stakmg IS oIIen dona by the 
deslgne. and the landscape cont.actor. so that eact1 
pBI1y egrees upon the Intent of the sIte laYOllt . Staking 
may also bG done dilectty by lhe landscape conlractor 
and then inspected by the designer bafore construction 
begIns. It is important that the staking ba done 
accurataly and according to plan ; any changeS to the 
landscape design always must bG approved l i.st by the 

-~ 
INST .... L I.ATION Of H .... RD MATERIALS. The 
instalattOn 01 ha.d matariills.sudt as Pdew .... , . l_ 
and f&lau'llng .. ala. should ba care4uly sup&MS&d. Hltfd 
materials cannol ba ITlCf"&d or aIIafed as aasily and 
inexpen5Nely IS planl malerials. 

Fig . 119 It ;' 0"'" _am"9I"'U" to ~ crilical sIIIgK 
01 tile conetrucflon. such as adding retaIning wa~. 
and lencH. 110 that the wO<I< Is (lone acwt8t,ly. 
SIll&/)' 91\(1 according to!tIt contrad <IOCuments. 

HI' 

PI.ACEM ENT OFTOPSQII. .... ND FIN IStIF.D 
GRADING. II is impoftanllO ensu.e that topSOil is 
placed at lhe speafied depths and that IWshad grading 
is lllXUfate and contonns 10 the grading plan. II is 
acMsabie to insped the lifll$h&d topsotI ,..,,_ batore 
seedIng or sodding bagtns Drain.aQlf is a prime eoneem 
on a site . aSp&Claly around buildtngs and neat" dramage 
basins. 

TIM E O F I'LANTING . SEEDI NG O R SOODING . 
A landscape archiled snould OV&fsee Iree and shrub 
planting. and shoold evaluate the ptant material . 
pralafallly balore ~ arrillas at the s~a. Plan\ssnould btl 
checked lor insects and diseases. SlakIng and adciOn.g 
guy WI'es must be done according to &pecIfieations. 
Gra" seed and sod should be inspecte<I batora 
inslalatton. and should maet the 11"00 and quality 
called lor in the spaalicaItonS. 

FIfI. teo A~8fChItCt~t"'~oI . ..,....,....--. 
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OotOIl 

-TQPO<>I ...... . 
Sl ... _ 900 ...... .. . -

Fig. 191 I'tan~ng method 10/ coniferous 1Iee5 under 2 m hogh. 

," \~ 

+---T--"~"'-----
, , 

.' 

-TopOoiImi, ..... 

Fig. 192 I'tanbng method lor oorNl(lrous trees 2 m aoo htgher. 

'" 

Fig. 193 I'tanl'ng method 10/ <leCf(tUOU$ tree "I' to 65 mm 
caipe, 

Fig. 194 Planting method 10/ OOcIdUOU$ t_ over 65mm 
caliper 
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---
I 

-
Fig. 195 pjanlong metl>Od to< tr&e Clump 

-.--
- ..... TopoooI ... .... -

'" 

..... 

--
Fig. 196 P\anIoro;Imelhodlof'*'<lro .......... _ ",e_ 

fOOl Of bound in burIaJr 

---,-~ -

T~ ......... 

fig . 197 PIar6>g on • 5I&ep slope 
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--

FIg, IM _oIpIIor*ng.de()o(Ioo"lrHoI_ &5 mm 
on. fOOI_, 

I'ROJ Lcr COM f> U ", ION, After allandseape reaMes 
have bHn inStalled, a final inspec11011 01 the lI'oted is 
necessary, lor oIficIaI app'oYai . ThIs should ensur, thaI 
the I'I8rd landscape fealures are constructed as 
SpeQNed. plaRl malertaf 1$ hea~hy and wei secured, and 
the site Is In a clean and acceptable condItIon. This 
InspectIOn shoutd be followed by a detailed Inspectioofl 
repor1 and prOj(lCt summary, indicating alt cllange 
orders, addenda and progress claom lorms to da le. A 
relaase of Ihe conlractor's securilV bond(s) may be 
applied lor alter final acceptance is granted, 

IN SI'IOCn O N S OF R F.G U 1.A1t MAl NTENA NCI'_ It 
the oontraclor;s reSpOnSible for a period 01 maontenance 
alter the projeCt 1'185 been completed. ~ may be 
advantageous peloodicaly 10 Inspect the maonten.nce 
jlfoe«lures 10 ensure tlla1lhe work is beong carried out 
regularly and properly. h may be desorable to have a 
Iormal maIntenance program developed to reduce 
replacemenl costs and marntain lhe project', lliwaf ..... "" 

"" 

6.4 \ I AINTI'.N ,\N( I I'IKK,I{\\I S AND 
BUX , ITS 

Landscape mamteNince reI91'S 10 the general u~eep 01 
e. tenor- Sole spaces, ~ bolllllard and plant 
materials. Tile ;nrIlal maonleNinee program on a SIte is 
tile conlractor', res.pon$l~ty A mainlenance ag<ee
ment for the period 01 construetion and aher is usuaDy 
Included in the lender documents as pan 01 tile 
landscape cont ract It contInues usualty lor lour to $I. 
weeks after the proj(lCt is finialled and includes a 
one-year replacament guarantee for plant material, Aher 
tllis penod, mainlenance becomes the owner's respan
Slbr~ty. 

Good maontenance pt'acIice is impor1ant 10 develop 
and marntaln tile image 01 a panrcula, development, as 
well as to proCed lhe inIIialll'operty inv$SlrOOnl. 
Property managers and 01her'S cIIIom that damage 
caused by vanda~sm and neglect occurs more Ite
~Iy in poorfy m_arned ereas It IS rmpor1ant, 
therefore, 10 prOYlde an adequate bulIgret 10 establish 
and marnlaln a comprehenswe maontenance program. 

Fi9. 199 """ner _ pr-ogo-am would improl'8 the 
appearance at !hr, hOuling de.,IopI""'-



CON STRUCTION AND MAINTENANCE'-___ _ 

Fig. 200 Good ma.J\1enanc. p<oceOO,es enhance lhe $lie and 
~aIy imp<l)'V1O IhI q...alo!y ot 1'IOu$1!'9 

The amouot of maIntenance needad wiI vary. 
IIepefldIng on how ffequenlly a gwen area is used and 
the Iypes 01 M.d matenal upke.p and planlt .. atmenls 
lOdopIed Malnlenance levets IhOuId be COI'ISIsteflt wdh 
lhe desogn Inlenl Highly maflOCU.ed a.eas. WIIh lawns 
and "",ncate shtub beds. WlI .sqUlle a goreale< level ot 
maontenance than natu.allandscapes IMI include rough 
g.asses and nallve plants. 

'" 

Fig. 201 Winlal SCI"""'!I8gAOfIt1 predomonanl 'MOOs lor 
(:O<'Ofe,ous ,,_ 

Allhe design slage. il is imporlant no! only to 
del.rmlne capilal Me deYeIopme01 budgets. bu1 also the 
budgels and manpowef IMI WI. be '8QI.h.ed to 'aohtate 
con.,n .... ng a ... UiII mamtenance A pre-de!ermoned 
malO1enance budget by the developer WI. affect 'he 
deSlgne< s setaclIon 01 mateffillS. the compteltlly of 
deSIgn and lhe capolal devetopmenl costs_ 

The deveiopme01 01 a landscape deSlgO tMt would 
not 'eQU"e any mamtenance is an unrea~SIIC ob!eC1.ve; 
however. c'eat",!! a landscape IMt 'fI<1u"es ~lIe 
maintenance isa laudable ~I. Unless the.e is a 
'eahstic axpeclatioo 01 lhe budget and s.al1tha! WIn be 
'fI<1u"ed'o malnlaon a proteCt . !he landscape deSIgn 
SIlOtJId efl$Y.e thai hHIa maintenance IS necessary 
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FIlii. 202 TM use 01 inl'rIOdo.il\g pave .. on IhlS ""chan. 
onstead of liJIa .... eduo;ts mainltMnce; _ever. 
wttds g'_1\g beI_n 1he pa ......... sI"Iould t.. 
rt<T>OWI(I Groupong lhe pI¥IIs -..Id 11.0 .. beeon fIICQ 
an,_ a""WOUId _ irICftUItd Ihtor ~01 --

Fig. 203 Grass .""_ .... 1ftt>On _ n()I 0/1""..
below baIcoo_ tnd 0Iher 0IIM\angs nea, 1iJI_. 
_lhe __ n()I '_""""IiI"-"'" 
tnd 1ogflI. "'* 10 Fogur. 204 
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~ is helpIuI lD esl""ale lhe ...... nlenllnee costs" lOOn 
as possible $(lillal lhe malf:mals chosen by lhe 
landscape desogner ean be assessed lor lhe .. long. 
lerm usefulness. Landscape maIntenance budgets .re 
oIIen inadequate. 

A maIntenance sehedule is a !)IIlde fo< e. ecullr'IQ 
proper ma.ntenance procedures al lhecorrect lime A 
deta,1ed schedule ..... 1 permot ma,nlenance slall lO 
ac>::ompIosh more by allowing them to use lhe,r 
8QlopmenI and su~s ef1ocoen11y. and to ca. ry oul 
necessary ma,nlenllnee ope<aiJOnS when ~ is masl 
bo:tnefioal lo do so AnoIhef 'mpor1anl reason lor 
developng an aocurale ...... nlenance schedule " $(lillal 
II sound maonlenance budge! can be developOO 10 help 
p1'OJ8C1 owners and p1'operty managers eslabhSh 
p1'IOO lies. 

Planrs in the LendsceP6 by P.L. Carpenler. TO 
Walker and FO Lanphear (WH Freeman Co .. t 97~) 
recommends Ihallhe '''51 Slep in developing a 
rnamlenance schedule os to classoty IIIe dil1erenl arNS 
01 tile landscape SOle 8CCOfding 10 lhe degree 01 
tn8Iflle~ eaeh ..... ~ need A sompIe claSSlI>callOn 
system divode$ arNS l1li0 high. medium or low 
"""nlenance Iiogh mlllnlenanee areas usually eonlaln 
carelully rnalllC ... rad luri. shr ... bs. groundcover .IIowe.-· 
beds and wel-carad·/of·trees. Such areas are of1en 
found near lhe enlry 10 a development and lherelore 
m ... sl be well maontalned 

Medium maonlonance aroasare found ,n the maJOr,ly 
oI lhe public spaces and aU the comrmrnat areas oIa 
developmenl. whefe rllOW1ng. weeding. pruning and 
fen.li~lng ale carned OUI roubnely. Snow removal would 
also be clasS/bad In thIS sectoon 

Low """nlenance areal are prirnanly fOUnd .... rllIlurai 
life" and specoally desogned portoons oIlhe slle 
developmerll Mlllntenance ..... 1 ge<l8raly consoSI 01 
trash pod .... p. and upkeev 01 roads. parlung lots and 
sidewalks. Hard'suriaee pav'ng male"a ls. sueh as 
asphall and cone,ole. in diffkulH o-maonlain areas may 
need 10 be cleaned and swOPI penodically b ... t should 
no! reQu"e as Ilogh a degree ol mairllenance as if lhey 
were grassed or pIaonled woth aooualflowfis 
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In caSH where the PfOI8Ct i. Large enough to warrant 
marnt&flance $tan or a mainle"'ne. contractor. pe<iodIc 
Me ir1$peelt()OS by qualrfred personnel can remedy poor 
technical pracllces and suggesl ways to save money 
Qn.e solulion is to have a compelent property manage< 
on SIIII!. lamilia' wIth landscape malnlenance proce· 
dures. and lhen hIre a landscape mainlenance contrac· 
tOf by lasks Of seasons. whicheve< is the more effic;ent 
Once the exterrl 01 tnalntenane. ope.atrons has been 
deletmrned. It 1$ possrble 10 develop lhe maIntenance 
schedule . an example 01 whrch is included on Appendrx 
C. (Apperldrx D 1$ a typo;;allandSeape m/llnlenance 
speeolicahOf'l.) 

It is advrsable to develop the maln,enance schedule 
beiOfe sellong a budget SOlhat ~ wIN eomplementlha 
deg,ee and quali,y 01 mainlenance requited. Unlor1u· 
nalely, many malnlenance blIdpelS are dele.mOne(! 
belOfe the schedule is developeod. whrch leads to a slow 
deprecialron 01 the Me because the COSt 01 maIntenance 
was no! lui)' recogorzed. ToavOO 'hiS. the budget 
should be developed by a team, eomprlSOllg the owner. 
Ian(lS(:ape archrled. malnlentlllC8 SUpelVlSOf. properly 
manaoe' and anyone else ditllClty on'lOlved on the 5IIe 
~ Toge1he< theyshould evaluate al aspeels 
01 the lan(lS(:ape desogn and caiculala costs IOf malenal 
type, SIlt Of area. based on malnle"'nce procedu.es. II 
w,lllhen be pr:I$SlbIe '0 alflve at a 100al maIntenance 
bvdgol thai can be broken down Into an est,mated cost 
PO' UII<I per month 

'" 

Fig. 2011 A typo;aI ~..- budget 10< • 66-ur'oI 
cor'O(lorI ..... m prOfeCt. [011101"'" '1979 Source 
c.SIiIo Ae..-y s.r.- Co lid. Edmonlon -

1. lMro:Ioc_ ... ito~ IF'IM"J _........,.._ .. ..__tcw ... __ 
,.,d_ II''*-_ _ 1 

2. "'111-.- _lIIpenl_d _"J 
II P .... "'II loti 
D) [-.,."'_~ __ 

<I ~-_"mo __ . ..,&ocome •• 

,. "'"'._ .. 
' 1 -"' -20~.9"SIZSOOJ--.g 
D) p ......... _ _ .... 9"~00I-.ng 

-4 . .... C ......... h_ 

S 1,00000 
S ' .00000 
S '0000 

• 2.50000 1 ' .000 00 

ProiK' Cool 

• _00 

• 
'0.- ...,. """""" """'. '" _.1""" -.......,. _ """" II ... , ____ .... 

Ag.2'0 SIte _'''I'00I ...... oIlheoondomorrrum prOf8CI 
,eIemKt 10 in Frgure 209 
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6.~ 'I "INr FN\NCE PR(K U)U RI'S 

Millnleoaoce proceO.lres are necessary lor plant and 
lawn growth as well as lor hard landscape malerials. AI 
ma,nlenance operalions shoUld be ~sled in the schedule 
so Ih/ilihe proced\lras can be ueculed allhe correC1 
lime and '" the propef marlOll( The marnlenance 
procedures oullined in IIlIS seelron are organo~ed inlO 
IWO maon calegor>es, pIiInt malenals and hatd male..als. 
The plant calegcwy includes lawns and is conce"led wrlh 
lerl,li~ors, wood conlrol. insecl conlrol, mow'ng, waler
ing. pru ... ng and vanda~sm. 

Fer1,~zer should be applied 10 lawns 1wIee a year - in 
early Spnng and in 1he lal A bilianeed lurllertl~zer. 
ellher a non-Wnlng cherNCal or orga<IIC Iype W'JIh a 
wall ·ba lanced Mrogen (N), pho$phorU$ (P), polass,um 
(K) analysos such as 10-6-4. 14-4-8. 7-7-7 or 18'6-9, 
should be appI'ed a1lhe rale recommended by lhe 
manulao;ture<. or /1$ delermrned by soiIleSCS BoIh 
orga<IIC and inorganic ler1ilizera are SUIIabie. buI the 
latter can be sarely used only when direC11y irlCOfpofaled 
inlO the topSOIl or aHer a heavy walering. OrganIC 
terl,bz8fs release nitrogen more slowly. so there is less 
chance 01 burning. They may be applied directly 10 
eXO$I'ng lurf areu, 

Fer1'~zalron 01 trees and ~ $lIQuid be 00n. only 
in the early 5P"ng. usong the same lerl,Wzers ~sted 
above For shrub beds and open /lreas aroond shrubs. 
ler1,~zer $lIQuid always be worI<ed ,nlO the SOIl 10 a deplh 
0130 mm. For irIdMIlIaIlrees planted on lawns. 
lerl~,ng '5 basi done W'JIh an ,n,eetron needle. a hollow 
SIee! tube allaehed to II waler SUpply. The lerlJtiler IS 
placed ,n the tube in a carlridgo 101m and drssotves as 
lhe w/iterpassusov8f it The needle should be pushed 
to • (lepltl 01300 rovn III approx,mately 300-400 mm 
mtONals. from lhe dnp-line 10 the IrunIc 01 the tree 

AdJUSlrng the $Orl pH may be necessary iI ~ ;s 
e.lremely acrdic Of 81~atine. Mosl planls preter an 
almost neutrat soit. W,lh a pH ot 6.0 10 7.5. To Increase 
the $Ort pH. limestone should be we~ wori<ed inlO the 
5001 ; 10 reduce lhe pH value. alu~m sulphBte. 
powdered sulphur 01 peat moss Should be nned into lhe 
soil 10 mal<e ~ more ~. 

Weed'ng around shrubs and Irees in plant'ng b(KIs 
should be done by hand because hoes and rakes may 
damage delicate leedrng ,000s neal the s-urlace 
Mulches are eomlTlOflly used as ... ellectrv9 me1hod 01 
weed ~evenbon, 

'" 

FI<g.211 TooII __ ..... ..........,.,aqurpmentidealy 
IIhoIIkI be _ Wllhon H$y_ 

There are many herllK::Kles on the ma",011hal kil 
broad-leaved weeds such as dandelions an.d planla,ns 
The most common conlarns a large proporlion of 2,4-0; 
WIth the addrtron 01 dicamba and mecoprop. ~ controlS 
chrcIcweed and do'Ier R&member that tt.S chemocat 's 
also capable 01 damagrng and ~iIing nees. ahrubs and 
llowers. and must be applied in slnc1accordance wrth 
the manulacturer' 5 inSlruct,ons. 

Many insects and olher organisms are harmlulto 
plant life They can eaSIly be (le1eC1ed by closely 
examnng thot ~age and branches. Peslrcide-s must 
also be applied on stnc1 accordance Wllh al ladera!. 
prOVlnc'al, and local9O'larnment regulatiOnS. Consu~ a 
knowledgeable aulhonly. such as Ihe local ollice 01 
AgncuHure canada. wIlenell8r advice on ;nsecbQdes Is 
rlQUored . One 01 the ffI05t como,roo,1y used ,nsecticides 
tor the conlrol 01 leaf- suckoog insects. such as aphids 
and lear mtnerS. ,s Malathion R should be sprayed onto 
lhe loliage 01 the pI/int. usually in 0119 Of two applicalons. 
approx,matelylhroo or lour weeks aparl. Oiher userul 
insecticides ava,labie ara Draz,non. lor lhe control Or sod 
.. ebworm in lawns. dimelhoale. lor the control 01 brren 
leal rTlrne.s, and Carbaryl. to control vanous Iypes 01 
catarpOliafS, irrcludlOg tent caterprlafS 
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MoWIng is one 01 tilt most necessary lorms 01 lurl 
care. II should be done weel<ly ~ required, to a height 01 
JlOt less than 35 mm during the growIng season. The 
grass should not be alowed to grr:1'N any higher than 
1S mm This wit help to promote dense growth and 
avoid the need to ren'lOY8 large quan1rtJes of clippongs. 
Grass is besI cut when ~ is eompIeteIy dry 

FrequenUv .... ate<ed pl.anl$ are rela1lvely NSy to 
menage Watanngtrees and shrubs should be done 
r89Ulally unbi they are .... ell established. especially in dry 
weeUler. Evergreen Shrubs and Irees should be given a 
thorough SOakIng in lhe lall balor(l lhe grOUnd beeOffies 
Irozen; this prcMdes lostanlly available fTIOIsture in the 
early spring 

Exce$S1V8 irrigallon of lawns may tl'I'I<XIIMaga the 
developme"t 01 we~ turl grass plants which are more 
SUSCeptIble to disease and IfI.mpling and leSS tolerant 10 
heat, cold and droughl Slress Howeve<. a lad< 01 
fTIOISlure will r(llard lhe growth of Ihe desirable grass 
typeS. such as Kenlucky bluegrass and rescues. and a 
talc_er by weed grasses and qua<:kgrass is a eommon 
problem An optImum Inlllalion level is wtle<e the 
Irequency of .... atf!fll1g. occasoonal deep soal\Jng instead 
of Irequent light watanng. WI. benelit the lawn by 
encouragong lhe growth 01 deSirable grasses In orde!' to 
produce lhick and healthy lull 

PrunIng trees and sh'ubs keeps them healthy. Other 
objeet lves 01 prunrng are 10; 

re~ dead or drseased wood 
aRe' lorm. such as lopiary 
produce a wel·balanr::ed plan1lha1 aIowt ... rtiQenI 
IIghI and 811 Into lhe cenue. lIlus inducong growth 01 
heallhy wood. ~ and IfUII 
reluvenale old plants 
gUIde newgrowlh around obstrucllonS: SUCh as 
p'uning large tlaes to praven1lhem Irom inlallaring 
Wllh overhead Wlfes and burldrng overhangs 
encourage root development. 

Propeor pru .. ng at tile bone of planbng wiI normally 
help Irees and shrubs SUMVe the drsrupliOn and I",unes 
inct.lfred when they are broughtlrom lhe nurse<y 10 lhe 
srle The ~rS1 prunIng usually removes broIcen and 
damaged lop growth in order to balance il WIth rOOI 
sySlam development 

'" 

FIg. 212 Pn.nng_tNldOnel)y ane.penenced 
tancIscape oonI' at!Ol'. ""fMryman Of hOrtiCuItur ali$! 

Pruning should generally bedone in the lale wlnler or 
ea,ly Spong Reluvenatlon pfUnlng should be done in lhe 
spnng becar.tSe a seve<. ,iIKIUeUOn 01 branehes later in 
the season seems 10 have a .... eaI<enong eliKl. and the 
plan! takes Iongaf 10 recover Fbwerrng shrubs Should 
be pruned Immed.alely aher IIowoong; this rnduces 
young. heakhy growtll and encourages tuM bIoomong the 
loIoWlng season Prunrng young wood in lhe lall or 
spring reduces luture flowering. Pruned cuts over 
25 mm In drameter should be covered WIth a de(:ay 
prevenlatlve compound Ihal encourages the rormlng or 
new!)ark Wound drltSSlngS mtry have to be applied 
more than once II large cui' ","ve been made_ 

Some Irees and shrubs WI. leq ... re speoal. or more 
Irequenl. al1enbOrllhan others In such Sflu&lions illS 
advI$IIbIe to conSll~ a traIned hortw;ukura~st. flrJrlMfY" 
man or landscape contractor who is experitrnc:e<I in 
propel prunIng methods and wound I.ealments 
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PlanlS damaged by Slorms.lOCcidents or vanda~sm 
$lW)u1d be trealed in"mediatety 10 Pfevef1t permanenl 
damage. Broken branchH$hOuld be cleaned and CUI 
Smoolh with a sharp knlle or s.aw and dressed wilh a 
light apptication 01 an approved wound dressmg 0< If" 
paint. li the damage is severa. consuh a If" surgeon 
Staking and guying Wnes $hOu1d be ch&cl<ed regula~y. 
damaged ~nes or bfolcen stakes should be replaced 
Guy WIres should be removed wh&n the plant Is rooted 
and welt established 

• 

Con..,' 

, , , . , 
• 

Ag. 2 t3 Eo""",," 01_'0 _. young s/lnJI> . "'" (\81_ 
lIneS represent lile br....:llelt and !wIgS lhal _ _ ...... 

'" 

,t ,I' • , " . • , 
'1 ( • • ,.'1 '. , • 'i , , 

Ag. 21. ...... 10 JI'IIM . malure and ov&rg<OWn sl>rvb; the 
<!ashe<! .nes 'QP<et&rlllhe branc"'" thai ""~ been ,,-

T uri damaged by e_cesslVe wMr or inadequate 
maontenance may need to be replaced. ThiS can be 
1Kne~ end costly. so ~ may be belter to 
daterlTllne the ca\OM 01 the pfOblem and treat it 
accordingly For e_ampIe. a weII·"""n palh in a lawn 
may Indicate the need lor a mote peflnanent material . 
$UCh as concrete or asphaR. OthelWlS8. barne" lIIce 
planhng or fences may be necessary '0 discourage 
pedeslnans Irom laking that route 
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The second cat&o;JO<Y of maintenance prooeOUfe5 i$ 
!lard materiats - palling suriaces. lences. $Ite lurnltu.e 
and lighting. Aspha" is lhe most common paving suriace 
IO!" roads and walks 001 il oMen shows signs 01 e~ceS$iVe 
wear or poorinslaHalion. Forexample. "alligator cracks" 
IJagged cracks occurring in !he Pi''''''11 suri_) mil)' be 
caused by poor subgrllde preparat>on; if 1tIiS is so. !he 
_e a.aa may hlWfl 10 be removed down to 
undoslurbed subsoil. replated With crushed Slone and 
lhen I"mtyoompacled belore the new aspha" su riace 
can be ~jd. 

Rellecl00n cracks a,a allen caused by e~panaoon and 
contreetion 01 tile base lay", In 'esponse to changes In 
temperatu.e and moistu.e contenl (i.e .• I.egza·thaw 
8Cl00n). Thesecracksshould be l ined with an asphalt 
emulsion crackhDe' 10 preva," further deterioratoon. A 
rough end worn asphalt ,....,ace may be caused by 
aXCflSiye use. Resuriaeong ~ be 'eQUired 10 
maontain a smooth suriace eondotoon ahe' appIocatoon 10 
the old MOnaca 01 a MOllable tack OO8t (slow-selling 
asphan emulsion used 10 increase bonding) 

COncrete suriaces r.)fmally require lill ie mo.e than 
r.)fmat clea .... ng and brushing. Cracking may occur il 100 
lew expaosooo joints _e putirt when the concrete was 
,nstal&!! Repaor$ to erael<ed concrele are be$! done 
with Ulr or an 8$phaII emulsion. rather than eoncre!e 
Thrs _ absorb the e~pansoon and conuaction -...hich 
laku place dunng temperalUre l'k.Ic:1uatoons. Wheta the 
sunace has dislnlegrated. the best melhod of .epa .. is to 
.emoveand replace the okicorw:;.ete. Any .esuriacing 
.... th new concrete muSI be atleasl 50 mm lh1ck. or 
lurther flaking wi. occur at the lirsl Iros1. 

Flg. 215 'Ihospa •• _I-.d_useol .... ontu/IIeoenI .,.!:;:;;;::::=-------:::; 
1Ub-base_, ...... , ... _~oI__ ~ 

and _"""'II mlltat\11s II necessary 

'" 

• 

Fto. 21' A laoIu<e otthe eutogr_ haS cavsed the .. IIef>li 10 
Cfll<:k badI)'. The!>HI mtlhod ot repair WOUld oe 10 
r.....,.,., them. 11IitliIo •• Ifle suI>g.ade. add conopaclo<l 
crushed SlOne all(! .~ Ifle 51_ WIIh ...... _ .. 
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Inlerlocl<ing pave ... llagsu.n..nd $Imilar palling may 
~ to be replaced ~ cracking 01 setllemenl occu~ 
Damage 10 paVe<5 IS most oMen caused during snow 
removal; power machinery wltllsoow blades may cllip 
and CHiCk Slones Ihal have beGn Sal irregula~y Failure 
at edge blod<.s is also II common problem because ot 
inadaquale edging and poor !II/b·base compaction . 

Tile replacemenl 04 a ul'lil pave< is qUl!e $Imple it 
morIar has 001 been used. TIle damaged block is $Imply 
replaced ... 11l II ..... one end send is \hen brushed back 
in between tile block • . 

" the pavers are set OIl a solid concrete base WIIh 
mortar. ~ may be necessary to break up a smal pot1ion 
ot lhe surface and replace ~ trom the base up Ths IS 
Ilme-(;Ollsumng and .. pensive 

~ - - ( \ , - t , , ~ , 
\ , . , \ 

I I . ~ ) .... , 

Fig. 217 SIIoI'lon\l 01" _ ill common POCll)lelll W1Ih 
io IWIoc:Iung ~._ ... JICII c:ontanIo<I by --

!\OOmm '*"'_. 
"'II_Ml .. 1000 ..... __ .. ;,..;..:,.-...:. ...,. 

------

-.-
'" 

Gravel. $hale and $IoneduSl may have to be 
ITIaIntained trequenlly . eapecialy 10 reJnO\/e weedS. 
SpraY'ng. hoeing and raking keeps lhese malerials at an 
aocep!able standard Annual"lopping- (placing 08w 
malerial ()(l top of Ihe old) helps drarnage and ketp' the 
pavers aUracllve. 

Gravel spreadIng ()(lto 'djaceM areas is .nolher 
prOOlem W1lh this type 04 unstable surface. It stones and 
shale are Sjlfead ooto lawns. lhe surface must be 
compaocIed 10 reduce Il.irtI1e< marnlenance 

Fig . 219 W_1nd \l'ass \l'OWIng up lhroogl'r ora ... pe!nl is 
• COmII ... , pr-... 01' ..... palhs ShOuld be ._ 
beclIuse u..y ... h1n:110""", on and dilfCullIO "
~. 

Wood dedung and 04he< types 04 wood !lUrtac" 
should be pressu.e- trealed OIlraated wUIl a leaS! two 
coats 01 wood prese<Va~ve 10 prevent .olllng. especialy 
wher", lhe wood is in direct contact wllll soil o. waler 
Wood dockIng may occasionally raqulle upgradIng -
repl&eing broken or damaged pieces 01 oo<::k for "Iety's 
~e. RemoVIng snow Trom wood is generally more 
dilficuk than Trom concrole Of asphak because ot lhe 
uneven surface and the waces IeM between lhe boards 
10< drainage. Snow removal WIIh shovels Of scrape<$ 
should be done ~reluRy $0 as no! to damage the wood 
k is benef 10 use sol! brooms 00 wood surlaeaa 10 
pr8W!flt spliTtrng and splintenng 



CONSTRUCTION AND MA I NT"E:,N",A",N.::C:,E~ ____ _ 

Fe~ should be checked annua lly lor needed 
repairs. such as replacementol lalches. hlrJgesand 
locks on gales. as well as the customary painting and 
staining. GalvanizOO or zinc-coated lence hardware 
means less maintenance because these coatings inhiM 
rust and outlast conventoonat hardware. Wood lences 
generally reqUIre substantial maintenance because the;r 
neat and oroarly appearance is a d"ect reltectlon 01 a 
prote<'I s character Melal lences require ptaelically no 
maintenance iflhey are ptoperly insta lloo, 

MOvable sHe furniture, such as benches and planters, 
should be storoo indoors dunng the winter. Pain11ng, 
stamlng and genera l maintenance may bedone at thiS 
time. It should be POSs4b1e to remove lurniture Irom ItS 
base In case replacemem paris or major repairs are 
necessary 

Sile tightlng must be checked regutarly : bulbs have to 
be replaced and ~ is imponant to see il vanda li sm has 
occurroo II site hgh~ng is not vandal,resostant. bulbs are 
slolen and lixtures are broken, Ughbng malmenance 
shQukj be a high prior~y since safety and ptoper 
survei li ancedepeJld on it 

Fig. 220 Benches should be 01 suH""""t sirength an(I 

<lYrabol~y to withstand damage 

'" 

6.6 SUr.l\1ARY CI-1ECKU ST 

Have apptopriate measures been laken to reduce 
erosion and Sf!(hmentatlon before. dunng and aher site 
conSlruclion, such as avoiding the creation of Sleep 
slopes, expoSing bare soi l tor the ShorieSI possible time. 
reducing run·oll velocity and quanllty. and retaining 
eXisting vegelalion? (ReIer 10 Secrion 6, 1) 

Is the site construction conl ract being ISSUed on a 
lump sum or Unit price basis, or on a labour and 
materials COSI·plus bas4s? (ReIer to Sectoon 6.2) 

Haire the ptoper lender documents bean included in 
the landscape conl ract. such as bid documents, contrael 
lorms. conlrael condilions, lechmcal specifications and 
wMing draWings? (Refer to secrk>n 6,2) 

Have the following oonstrucllon draWings and s~ili
calions bean included as part 01 the landscapecootrael: 
the site analysis plan. IaYOU1 plan, grading plan. planling 
plan, irrigalion plan, ~ghtlng plan, conSlruction oatalls 
aJld landscape speclticatlons? (ReIer 10 Seclion 6.2) 

Does the conl rael stipulate that site InspeC1ions 
should take ptace dunng the conSlructlon SChedule and 
Ihal detailed Site inspeclion reports are reqwred? Are 
inspeC1ionsdone at the beglnmng 01 the project, check 
on: SIJlpp<ng of lopsoit and rough grading, prOlection 01 
eXlstong "f!getalion, layoul and staking ot landscape 
deSign on·SIIe, installationol hard matenals. placement 
of topsoil and finish grading, time 01 ptanllng and 
sodding. ptoject completion and inspection 01 regular 
maintenance? (Refer to Sec1ion 6.3) 

Haire ways been cons4dered ot providing a landscape 
that raqulles little ma.ntenance? (Refer 10 Section 6.4) 

Has a comptehenSlve maintenance schedule been 
developed 10 aC1 as a gUide 10 maintenance operations 
and times"? (Refe' to Sec!lon 6.4) 

Has the maintenaOC<l budget been developed In 
conjllnc!lon with the marntenance schedule, and is it 
sufticient to maln!aln adequalely both hard and plam 
materials? (Reier 10 Sectk>n 6,4) 

Are malnlenance ptocedures torlrees, shrubs, 
groundcovers and lawns understood and t,"lowed 
8CC()(ding to Ihe malnlenance schedule, Including 
tertilizaton, weed control, insect control, mowing, waler
Ing. pruning and repair of damagelo plant malerial? 
(ReIer 10 Secrk>n 6.5) 

Are hard materials being sufficiently mainlained, 
panicularty lhe upkeep and repa" of paving surfaces. 
fences and walls . site turnnure and site lighling? (Reter 
10 Section 6.5) 



APPENDICES 

A Glossary of Site T arms 

8. Cimalic Data 
C, Typical Malntenaoce Schedule 

D. Typical LarJdscape MaIntenance Spe;:;ili<;ation 

E. RetererICes 

'" 





A I'I'ENDIX A : G LOSSARY 0 1· SITE 
T FRM S 
Acid 100U 

Aeration 

Alkali ... ... , 

Bare root 

Bedrock 

B~m 

Bollard 

Bootevard 
s tr ip 

Catlper 

Chaln..llnk 
,.~ 

Chamfer 

Cbo~~m 

Cbo~ soil 

Communal 
.menlt~ 
Irel, 
communal 
. pace 

Typocaly found On a CGnIleroos IOfest. this 
soil has a pH value below 6.6 based on I 
1 to 14 rat;ng 01 acod 10 Ilka~ne . ... th 70 
being neutral 

Muong air IIIIIIh the a 10. malee rt eaSIer 
lor plants to gfOW in ,I 

A soil WIth a pH value 01 mllfe than 73. 
Iound in many arid regoons h is usualy 
poorty draoned 

A tefm applied 10 pIanIs which haWI been 
dug "om the no.trMry ... th a SOlId bal 01 
earth around theor roots_ ThIS is lhen 
wrapped and tied in burlap 

Plants which are M1 on the earth WIth their 
roots bare and unprotecled by burlap 

SOlid rOCk, e;lher e~posed al the surface 
Of below rt. 
An earth embankment lhat is sim,tar to a 
mound UCepllhat it is e'lended to be· 
come a knoar IandlOfm. it is ohen com· 
blned with fencing or planling to. create a 
VIsual or sound !>arner 

A wooden, concrete Of melal PO$I used 10 
preyenl vehICles Irom entering a pedes' 
Irian , rea 

The PQr100n 01 a Slreet right·at-wa~ Ihal 
bes between lhe curb and the propert~ 
~ne; lhe te<m Is also appliOO to a graSS&d 
Of planted area between curb and SIde· 
walk. 

A melhod 01 firos/wog concrele surtaces ,n 
which a strff bfoom rub$lhe $!>I W(!t $IK' 

lace , """ng rt a rough lexture and!onear 
panem. 

The diameter 0.1 a tree-,uunk. nonncoIy 
mItII$lKlld at a height 01 300 mm above 

g'''' 
A lenee oI_n labnc, normaly rmode 
01 steel_e. anached to posts and raill. 

The ...,..,..,,1 01 a comer Of edge oIa 
post. botnc/'I or lan(ls(:ape leature lor .... 
Cfeased comlorl Of sateI)' 

A soil conta,rong Irom 20 to 50 per cent 
sand paftlCl9s. 20 10. 30 pe.- cent clay par. 
toc,", the r-.naonOer being "" partida • . 

A soil conla,nong more lhan 6S per cenl 
clay part><:les. 

A r.crealion area w,th,n lhe boundary 01 a 
prOject, $hared by lhe residents. 

'" 

APPEN DI CES 

Conlter A reSInous plant WIth cone·~ke IrUlIS and 
ne&dle·~ke Of scaly leaves 

Contoor. An 'magonasy kne that JOIns every poont 01 
contoor l ine a goyen a""code Of elevalJOfl 

Contour The Wlfbcal diSlanc:e representoo by two 
Int ...... al cons&CU\,ve conlour knes. tho. inte<val i. 

normaIy C(lflSIant on a coroIour map 
Contract A ~ne establishong t"" legal ~m,t oil"" 
limit line area ,nsde wtooch C(lOl$lruclJOfl wort. is 10 

be earned out 

Crushe-d The angular partICles lelt alter Slont has 
stone been mechanocaly crushed Nollo be 

confused Wllh gfil'l8l. whIct> occurs nalu, 
rally and usually has f()Ufl(IItd ~ 

Cul-de-sac A &hort street Of passageway open at one 
end only ; a "dead end" 

Culvert A pope Of channel to carry water under a 
roadway Of other dra,na.goe obslruclJOfl 

Curt:> A tow Slructure whICh del,nes and retaina 
lhe edge at a roadwa~. walk, Of Glher 
area 

Cut The v~ume 01 earth remoyed by e.caya· 
,,~ 

Deadman A j)J8Ce of mOlal, cancrolO. Of wood bur· 
,ed in the ground and used as an anchor· 
i"9 devICe 

Deck An elevated. unrooled plallorm anached 
to a dwelh"9 11 'S generally conSlructed 01 
wood members. spaced 10. permot lhe 
passage at water between lhem. 

Ditch A draonage charnel . usually w,th a V· 
shaped ptolile. deeper Ihan ~ i. wlde_ 

Drip-line A ~ne ptOjeCted on lhe groond whICh 00f· 
re-spoods to the ~ 01 a I,ee's Iollage 

Dry·stone A stone wall laod ... thout morta, . used as 
wall a tow retaarw>g wall 

E..,hwork The rroovong of stlrface matltf181s 10 erNie 
a chilnga oIlandiorm dunng .ile con· 
strucllOn 

Easemenl Part 01 a prope<ty that is legally acceuo· 
bIo to a pe<SOn Of public: authoo"JI)' 0I1ler 
lhan II-.. 0WI"M'J'f. lor a nghl-<)l,way or the 
passage 01 $ltfVlOO$. 

Edging A linear bamer bet_ two surtace mao 
lenals ; commoo .'y used belween • "wn 
and gravel 

Elevation The vertICal dislance belween a govan 
poonl and a relerance poont of known level 
(dalum). 

Erosion The managemenl 01 land 10 prevenl ero-
control soon. whICh can be achoeved by proper 

grading. ma,ntain,ng vegetal,ve cover. 
consirUC1>on 01 drainage system •• terrac· 
ing. Of lhe use 01 relentlon pond • • 



API' EN D:"'''::C:':E:''.S __________________ _ 

Fe rtilize. 

Fill 

Finish 
grading 

FQrmwo .... 

Grading 

G,jt(!ing 
plan 

Grl .. 

Ground· 
covet 

Guy wi •• 

Hardiness 

WOOftf plant. 11\111 retatn their foliage 
lhroughoulille year. Most conijer$ and 
some tlroad·Ie.~ed plants h.v. thiS char
acterisbc. 
An arhliocial 0< naluraisubslance added 10 
the ~ 10 ptovkie one Of mora 01 the nu
!,;enlS ess.enliallo the growth 01 plants: 
Mrogen, phosphorus and pcMassium .r. 
lhe I'!\aIn te<bIiz8fS. 

SOil 01 other malariallha.t has been 
aOded to the .~;sting topographic reliel 01 
an area. 
The final sur1_ adlu~menls made to a 
SIte aflef tile b ... "khngs and oU'l(lr lao'ties 
haW! been put UP: !he Iei'm usually ap
plies to man...al placing and ralong 01 lOp... 
The conSlrUC1ion of lorms lor the place
ment 01 concrete wag, and surfaces. 
A S\nIdUre made 01 wire mesh and 1\01'

malty filled with Slone: sometimes uS$d 
as a rough s1abi~zal'on method along 
riYel' banks. 

The p<ocess 01 changong grOlMld levels 
and Iorms by moVing earth malerials. 

A WOfkll">g drawing showing the •• istill9 
a.nd ploposed verllC8l dimensions 01 " 
Solie development. by means 01 contour 
~nes and sPOt elevations at hogh and low 
poom • . 

A allegory 01 plants whoeh represents 
abou1len pel' tenl of lhe worId'$l\ofa. A 
9,ass leaf Iypoeally C(l(lslsts of a $healh 
and a blade. Common grass &peCIG$ in
clude benlgrass. fesc .... . bluegrass and 
ryegrass. 

A mat of vegetatIon conSIstIng of low. 
sp<eading 0< e,eeping planls. 

A _a attac:had to a stake. used to se· 
eure a newly pla",ed tree 8gamsI the 
wind. 

A term applied 10 a pa.nt to dete<mine lhe 
climatic artremes lha. ~ c"," survive 

He,baceous PerlalnrJ>g to non-woody plants which 

H~dro
se.dlng 

Inl,astruc
lu,. 

have the natu,e Of a herb, 

The pl'000$$ 01 sp<ay.ng a oombrnalion 01 
ferlilize<. grass seed, wale' and fibrous 
bondef onlO the prepa,ed ground in lhe 
fo<m 01 a $Iu,ry: ohan used on Sleep 
aIopas and places 'hat a,e hard 10 reach. 

A !e,m applied 10 a plant 0< malarial 
whreh <)C<;u,. natu'atly in a ,eg;on. Ihal is. 
wilhoot human interv&nllon. 

Public and plwale serviee$. such as 
wale'. lelaphone. electrictly and sewage 
disposal. Alto ealled uli lilias. 

InterlockIng Precasl conerele pavel"$ 01 aboul briek· 
p aving size dimensions, W11h shapes desigoed to 

inlerlock and plOV;oo mutual lateral sup
port ur"I(Ierneath. 

In~ert 

Irrigation 

The level at llle bonom 01 an undef
ground dramage pipe; oIlen al a manhole 

The arllfltial distribulion of water to pro
moIa plant growlh. 

Land- The geoeral usa 01 pia", and man·made 
scaplng malerials on a sll&. as opposed to land· 

scape archotecturai design which is the in· 
tegration 01 $11& Ia.,..,.... and grading in aD
ditron 10 lila mat&rials. 

Layout plan A plan whreh Shows lhe exacllocations 
and dimensions 01 plopoH(I SOIewon..a. 
bIJiIdings. roadS and sire laatures in reta· 
Iron 10 the a.isling sile and structures . 

Light Pole upOn which an electric ~h1 fi.,ure is 
s tandard mou .. ed. 

Lot line The ~ne which bOUnds a pial of gt"ound. 
!&gaily descnbed as a lot in the title 01 a 
properly 

Malnt. The process of sw\al .. ng the leval 01 
nanee phy$lC8l quality ot an eXl,lIng building 

and sIte: usually in~ves a program of in
spadion. cleaning and repai< . 

Manhole 

Micro
c limllt. 

Mulc t> 

Outdoor 
11~lng 
lI,ell 

124 

Patio 

Ptanl 
mater lat 

Pla ~ space 

Play 
s truc ture 

A chamber buk to thaI _So wale<' 
marns 0< other UndergfOUnd $ervrce can 
be InSpOCled and mainlalrred 

The I(;I(;aIized dmate of a !l'ven $Ole . 
wtlic:h is ditterenl worn SUrfounding gen
eral c~matre conditions because oltopog-
raphy. vegetation and olienlalion of the 
SOle to the sun. 

A sma_ hiI. usually ,ound 0< oval In 
shape. 

A layer of malefia!. such as bark 0< wood 
chIpS. on lile surface of the toil. which 
ddcourages weed grOWlt> and ...t-.ch 
leadS 10 walef loss tt>,ough a~aporatlon, 

An outside space imrnecUtely adjacent 10 
and accessible trom a dwelling. and ca· 
pabI$ of accommodating a variety ot indio 
'oidual outdoor ~cti~~ies for tile residents. 

A IIIlfd·surfaeed area near a dwelling. 

An aI·encompassing term lhat rele<$ to 
trees, shnbs. groundcove~ ..... nes and 
grasses thaI may iofm pari of a land· 
scape design . 

An area tu ..... shed with pI'v equtpment or 
play.induang fealufeS for children. 

A Sl,UCiure on whret> childran can climb. 
crawl, slide and swing. 



Prlvac::y ."'. 
Property 
Ii .... 

Prunl"i 

Publ"; 
spsce 

RSllr(»ld tie 

Ramp 

An a.ea nex1 10 • dweliog and lor the e.· 
cIuSIve use 01 its rflIdents: .Iso an 001-
door liviog area. 

A line. estabished try llUf\Iey • ..nIch sets 
the legal ~ of • prOPeftY 

The selective removal of twogs .nd 
bf.nches ' rom plants. 

Publicly owne-d land to be used by the 
gefl8fal public. 

A large piece of lumber. generally 
150 " 200 mm.n crO$s·se<:t.on: Ofig,nally 
designe-d to supporl the rail, of . railroad 
Irack but commonly used 10< general site --A sIopfng SUflace IIIIhich provides a pe. 
Oestnan Of vehK:ular c:onnection belween _ .... 

Reln'o .clng A steel rod embedded Nl concrele in Of· 
bar der to prcMde added strength : espeoaIIy 

reSIStant to tension and loading sl._. 

A baSIn. pond 01 laka in wlllch SUdden Nl· 
'Iuxes 01 sunace run-oll water is tempo· 
rarily I\(!Id be'OIe 00;"'11 released al • 

Relenllon 
",,, 

Roof deck 

Rough 
grading 

Run-oH 

SandbtU I 

'" 

siower. controlled rate Into the dfainago 
system 

An area on tl\(! rool 01 a budding or othe. 
struclure desogned tor ,esidents' com· 
munal use. 

The irotial modIticatoon 01 site levels. usu· 
ally ca.-ried out III/IIh a b\lIdoJ:er Of GIlle< 
heavy equpmenl: applies nonnaly to 
subsoil rather than topsoil . 

The !low 01 e~cess sun_ wate< ...r..:n 
Pi'sse$ f7fflf a SOle instead of enlenog the 
soif .1Ie< proopitabOO. 

The process 01 scouong e surface WJlh a 
powenul sand tetlor cleanong Of adding 
s-u"ace texture. 

Sandy lo.m A soil material conta.ning 50 per cent to 
80 par cent sand parlicles. less than 50 
par cent sill PII"icles and less than 20 par 
cent clay pMides. 

Sanlernent 

~" develop
ment plan 

The $inking ot an area aher oonstruel lOfl: 
ollen caused by inadeQuate soif compac. 

"". 
The ~ construction IeIIef lor • III1e 
de~elopmet . : includes" sit. layout end 
grading needs and the flff'lC\lOn8l hard 
.nd plant materials necessary 10 s~e 
Site areas and provide some aesthetIC ap... 
A detailed plan illustratIng the proposed 
arr.ngement 01 a $ite. inelOOng site lay
out. grading. hard m~terials and plant 
materials. 

m 

Stone-dust 

Subgrade 

Surf.ce 
d'ainage 

APPENDICES 

An oncIiI1ed area 11\111 is measured as a ra' 
100 belwNn vertical drop and hoOzontal 
distance Also eaIIed gradient. 

A malt>og of grass and soil whict". is CU1 
fUSI below the '001$ and lhen used on a 
new Slta 10 prOVIde QUICk grass cove<. 

A wrillen doeumenl which provKies infor· 
mation ontl'le quakty 01 materialS and 
WOI'Icmanshlp '8Qui.ed fOf a prOjea. Spe<::' 
ifications complementlhe working draw
ings. 

~ from stone crushing : used for lhe 
finished sunac.ng of $(I(:(Hldary wal~ways 
and as a levell"'g 13ya< immediately be· 
low PCI"""II stones. 

The prepare(! and COfnI)3Cted ground 
Ievef whtch is 10 r8CelVe • pavement Of 

lopsOII : the end producI of rough grad., 
The ren'OlN.1 01 &lH1ace water ' rom. sote 
try n;ltu'aI run-olt Of • storm _ 
system 

Topography The configuratIon ot the surf.ce 01 a SIte: 
~s reliel . 'OImS and inc~nes. 

Topsoil Removal 01 the twlayer ot or ganic soil. 
s tripping 

Trellis An open trameW()rk Of tattlCe. used as a 
supporl tor dmbing plants. 

Utilitiu Public and pnvale $&MC8S such as 
Wale<. lelephone. eIeoetncoty and sewage 
disposal. alSO calotd infrastructure. 

Wate< table The .... aI below .. llIch the ground is satu-
.aled WIth wate< 

Weephole A draonage PI\» in. retamlng waH. 

Wood A ehemtcaf product used to prevent Of 
prese .... • halt decay in e xlerior wood: wort< applied 
live by pressure treatment. soakIng 01 brush. 
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APPENDICES 

Hum"'" 01 Hour. With Bright Sunshl .... 
Source: B-J. Von<e snd G.R Kendal , Daily Blight Sunshine, 1941-197Q, Alrnospheflc Environment SeMC(l, Departmenlo11he 
Environmenl, Gana(!a , Downs"",w. Ontario, 1972 
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APPENDIX D: TYPICAL LANDSCA PE 
M A INTENANCE SPECIFICAT ION 

PART I - GENERAL 

1.1 Oescnplion 01 Wo,,", 
.1 Spring (meluding sw,*,p .... g. hosing down and 

cleanong of ha.d surfaces) and fall cleaning: 
seasonal conditIoning of soil and plant mate.ial. 

.2 Fertilizer-he.blCide applications. 

3 Shrub and tree maintenance 

4 Grass culling and weed cont.ol. 

.5 FleSOOchng 

. 6 Top d.eSSlng and seeding. 

Spec. Note: Amend 1.110 suil p.ojeCt requlfe
ments. 

7 Va.K)Us landscape malnlenance operalions 
Specllied a.e to be carried oul on a project 
known as [ I located in , , , , " " 

J from 

'" , 
Spec. Note: Complete 1.2.7 wIth prOjecl name 
and g.eogf3phlCallocation, (i e" munlCipahty 
and province) and tIme penod of th,s contract 

1.2 AddltlonallnstrUC1ions to Tendere.s 

.1 Tenderers 10complete " DETAILS OF PFlICE" 
secllon on allached Supplement A. 'TYPICAL 
COST SUPPLEMENT FOR LANDSCAPE 
MAINTENANCE CONTRACTS". 

Spec. Note: Amend 1.2.1 to sUIte conlfact 
• equlfements 

1.3 General WorkmanSh ip 

.1 P.og.am limingol operahons to growth, weather 
conditions and use 01 site. 

2 Notlly IOwne(s Rej).esematlvel.lp.oject 
Superinlendent] at least 7 days befOfe the 
vanous ope.ations noled in 1.1 begin. 

.3 00 each ope.ation con~nuously and complete 
wIthin reasonable pe.iod 

.4 Oblain acceptance in w.~ing I.om IOwner's 
RepresentatIve I. Ip.oject Supenntendent]. with 
delalled descoption of work completed belo.e 
the submISSIon 01 p.ogress claIms. 

Spec. NOle: Amend 1.2.2 and 1.2.410 suil p.oject 
requlfements. 

'" 

1.4 De'very and Sto.age 

.1 The Owne. will provide stOfage around bu ildings 
to be maintaIned by Contracto •. 

2 Delive. and store fMi lizer and other packaged 
male.ials in watefjlfoof bags with manulacturer"s 
seals and labetsintact and ShoWIng Iweighl], 
ImaSS] analysis . 

.3 P.otec1 materials from weather whi le they a.e in 
l,ansi1. 

.4 Sto'e materialS on raIsed supports. 

.5 Cover matenals sto,ed on SIte with tarpaulins or 
~yethylene sheets 10 p.even1 moislure 
abso.ptlon and impairmenl of physical 
p.operties . 

.6 Slo.e malefials in accordance with 
manufactu.er's inSTrOClions. 

.7 Plant matenals must be transported and sto.ed 
on SIte in accordance WIth the Guide 
Speclficalions lOf Nursery StOCk of the Canadian 
Nursery T.ades Associalion. 

.8 Malerials a'e stOfed on sIte at one's own fisk . 

Spec. NOle; Delete 1.3.1 il not applicable and 
'enumbe, .emaining paragraphs. 

1.5D<xupancy 

.1 Ca'ryout wo,,", in soch a manner as to cause as 
liltle inconvenience as possible to occupants. 

1 6 Clean-up 

At end of each day and on completIon ot work in 
specIfic a'eas. 'emove I.om lhe Me emply 
le"ilize' bags. sufj)lus materials, tools . 
equipmenl and debris. Oncomp~tionol wo.k. 
~ave SIte in clean. tidy condition . 

.2 DonotburndebnsonSlle. 

1.7 MakIng Good 

.1 Repai. and make good 10 satisfaction 01 
1 1 any damage caused 10 buildings Of 
property during pertormance of this Cont.act 

l'AIH2- 1'IWDUcrS 

2. I Materials 

Topsoil : clean friable agricultural foam 
conlaining a minimum 01 4 per cent Ofganic 
ma"",. lor clay foams and 2 pe' cent for sandy 
foams. 10 a maximum Of 25 per cent by volume. 
Iree 01 subsoil. 'ools, sod. slones and lo.eign 
obje<=IS. Acidily 'ange (pH) of 5.5 to 75. Topsoil 
conla ining crebgrass. couchgrass Of Olher 
noxious weeds is not acceptable. 

2 Fertilizer: complele commercial fertilize •• 
( Iw~h SOpe.cent of elements 
denved from organic sources of non·burn ing 
lype with slow nit.ogen release. 



Spe<;. Note loeal condilions to delenni ..... nalysis 01 
rerli~ler used: insert requored analysis. 

.3 Watef' pcMabie 

.• GrassSHd. IIhouldconlofm to ledafal and 
provincial SHd laws and t\&". a monomum 
germonabOn 0175 per cent and • mol'llmum punty 
0197 per cent. to 00I'l$0SI 01 50 per cent Kentuel<y 
Blue Cifass. 40 per cent Cretl1lWl!l Red Fe&CU9 
and ' 0 per celli Rye Gr.$S 

5 Nursery sod' nursery field tl,Ml gran aop. 
consisbng 0150 per cent Kenlucky Blue Cifas.s. 
",s per cent Creepong Red Fescue. 5 per cent 
Pefenn;.1 Rye or Red Top. thiel<ness ot sodsoil 
po<tion 25 mm ",,"'"'Um. Sod WIth soil VtsibIe 
when ll'a$S is mowed to 40 mm htHghl is not ..... -

6 Plant Materiels use only compact sturdy plants 
wilh a well-developed roo! system Planls may 
not Mve be8f1 crowded in Iial. and must be 
sufficiently largt. enough by planting.-out tlme 

7 Weed Killer 

t Type t · 2,4,0 amine 
2Type 2: Fenoprop (.ilve. ) 

.8 Pest and disease .ptays' so per cent malath,on 
wi ll be effechve In most instances. 00 not use 
OOT. 

9 Contac1 or systemic Insocticide "m,lano Cygan 

" Spec. Note: Amend 2 t 7, .8 and 910r lIQulva~nt 
ptoducts most la\lOOred locally 

10 Stakes T ·rail iron stalles.O )( 40 ~ 5 mm )( 
2400 mm long primed WIth I brush 008t 01 iliad< 
Ilncrich paint to CGS8 I·GP·18 tM 

I 1 Snow renee standard model Wllh slats diPfll'J'd in 
chemocaI preservah".. Ipaeed and lied IOgether 
WIth steel WIre. maklng' conl",uou. renee 

I 2 Wound dressing horIlCUfturllly aoc&pled 00I'I' 
10. 1C oon·hardenong ItITIUlsoon. 

Spe<;. Note: Ameod 2 I tO IWOI prOf9CI rllQUlremenl. 

APP ENDICES 

PART 3- EX ECUTION 

SpK. NOle : Paragraphs in 3 whoch are not applicable 
to 5-peCIfic pto,ecl requuements should be deleted 
and the rema ... 11"9 paragraphs renumbered 

3. I s.te Cleanong 

1 FilSl phase 01 worIc conS.Sbng 01 spnng cleanong 
to begin in mood-April or when areas are eIIar 01 
ice and snow and as detailed '" 3.2. 

.2 All worIt included in lilts section to be completed 
WIthin two weeks 01 commencement . 

.3 Second phase 01 worIc CQIlSIstll'lg oI lali cleanong 
as delalled In 3.3 . 

3.2 Spnng Cleanong 

. I Paved ar&as·,pal1llng aran I, ,dri'leways~ 
ISidewalks I. Iplay areas~ IpallOS 1 to be 
lhoroughly cleaned and swept dear 01 sand, SOIt 
and oIller W>ltter debris 

Spec. Note: Amend 3 2. I to SUIt proteCt requ<re· 
mants 

'" 

2 Grass areas. grass areaS to be cleaned by tirst 
pickIng up stones, branches, paper. glass and 
otller debrIS. Complete grass area 10 be '8 ~ &d 
WIth tle~lble spring steel rake to rOmolie dead 
vegetatIOn matonal and any Olhe, (lob" , . 
Tractor·drawn moctlarllCat sweepers w ill not be 
perm,ned tor thespnng cleanIng operatIons but 
wi ll be allowed lor the Ian cleaning operation 

3 Catch BaSIns. catch baSIns on owner'S proper1y 
to be opened and aH debris removed loeatlons 
ot catch baSIns to be dele,moned by o w ..... ·s 

""~, 
4 IShrub beds~ lhedges~ IlotIndahOn plan~ngl to 

be thoroughly cleaned 10 r~ debris In or 
near these areas. 

Spec. Note: Ameod 3.2 •• to SUIt protee! req..-e· 
ments. OeIeIe It not appllCaot)le and renumber es 
rllQUlfed. 

5 Window wets shaI be cleaned 01 debris .nd 
II8g<ltauon. Met' c1e8/"llf"!'iJ. WIndow wei COII8I'I 
shan be replaced to $8ltst/lCllOn 01 OW ..... 

Spec. Note: Delete 32.511 001 applicable to protee! 
requlfements 
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3.3 Fall Cleamng 

This phase of comracl covers same operations 
sp&Cilied lor spring: i.e., ra~ing. cleaning 01 catch 
basins and planting areas. 

2 SWOMP up and dIspose 01 feaves within prOJect 
boundaries. 

. 3 Shrubs planted in current year shatt be wrapped 
in accordance wIth good landscape p<aClice. 

. 4 A"el cteanlng , ensure that window wett covers 
are securely In place. 

S Fall cleaning to be completed by end of October. 

Spe<: . Note: Delete 33 il not appticable to project 
requirements and renumber remaining paragraphs. 

3 .4 Fertltizer·Herbicide Appticalion to Grass 

1 All grass areas to be fertilized . 

. 2 First applicaHon each spring tota~e place when 
temperature reaches 2O'C I approxImate dale I, 
and I 8kg quantIty 01 ler1i li zer/ herbicioa to cover 
a grass area not exceeding 370 m '. 

Spec. NOle: Owner loinserl applicable month or 
WOM~ In space provided. 

3 Second sp<ead lng 01 fer1ihz81 is to be applfed at 
I I, coverage not to exceed 18 kg per 
465 m'. 

Spec Note: Owner to inser1 appropJlate month or 
wee!< tn space provKl<ld. 

3.5 Method of Sp<eadlng Ferlilizer'Herbicide 

1 Onty mechanical means 10 be used lor lerlilizer 
and herbicide applications. 

2 Power'operaled spreaders may be used ~ 
aPilroved by owner 

.3 Where grass growth Indicates uneven coverage 
or mIssed areas alter eIther aWlicalton, conlrac · 
tor 1$ to apply, at no extra cost 10 owner, 
sUPillementary lerlilizer to produce a finIsh 
acceptable to owner 

3 .6 Shrub and Tree Ma,nlenance 

Carry out Inil iall realment on shrubs and IrOMS 
and month ly lherealler for five consecutIve 
months. 

132 

3.7 Shrub and Tree Fertilizalion 

.1 Shrubs 10 have 6·9-6 or 4·12·8 lerl ili,er, n~rogen 
component to contain at least 50 per cent urea 
formaldehyde. 

.2 Fer1 ilizer to be wor~ed InlO sp&Cific cuhivated 
areas at lotlowing rates: 

. 1 0.5 kg tor individual shrubs . 

.2 A maximum of 25 kg per 30 m tor hedges. 

.3 A maximum ot 25 kg per90 m'lor mass planting . 

.3 tnitiat application of this fertilizer 10 be completed 
by 15 May. 

.4 Trees with,n paved areas 10 have lerl; lize r 
aPilhed to surrounding cutltvated area at rate of 
1.5 kg per 25 mm 01 caliper, measured 300 rnm 
aboveground level. 

Spec. Note: Delete paragraphsol3.7 not applicable 
and renumber remaining ones . 

3 .6 Soil Fert ilizatton 

. t Shrubs, hedges and shrub beds to have a 
sutlable surrounding area thorough ly cult,va ted 
by end of May 

.2 Complete soil area about trees planted in paved 
areas 10 be culltvaled as in 3.8 . t. 

.3 Shallow CultIvatIon to be carried out on areas 
noted in 3.8.1 and 3.8.2 at monthly interva ls for 
the five consecutIve months noted in 3.6.1 

3.9 Pruning andTrimming 

. t Shrubs: 

.1 On the lirst and subsequent monthly visits. 
dead, broken or diseased branches to be 
removed from shrubs. 

.2 Prune flowering shrubs in accordance wilh 
Iheir flowering habit to produce oplimum 
OOOm. 

.3 Shrubs flowering on current season 's growth 
to be pruned in early Sp<ing before leaves 
appear. Shrubs llowering from previous sea· 
son's growth to be pruned immediately aller 
Ilowering. 

.4 MaintaIn shrubs used as loundaUon plantIng, 
boundary screens or In shrub beds in free 
lorm . 

. 5 Conl rol helghl and shape byCUlttng back 
selected branches shghtly above a JOInt and 
remove excessive lateral branching 
Maximum he<ght permined nol to exceed twO 
(2) rn. Prune monthly in accordance with 
good hortICultural praClice . 



6 l..lnolofm &.hearing i$ not perlTllllad. 

7 0Iwi0us voIunleer shr\Ib or tree grOWlh 
present in foundatoon piantln!,l. s.twub beds or 
near IencIng 10 be compIele/y removed 10 
ground 181.'81. 

2 Trees 

I Re~ dead. diseased or broken brancheS 
10 a height o! 2.5 m above ground ~vet 

2 Remove living branches thaI lire lorked 
double leaders or are narrowly crOIChed $(I 

that they ara interfering with the development 
01 a well· shaped tree 

3 c...t$ made in prunong operatoons to be in 
accordance WIIh good arbo<icuKural Pf8CI>Ce . 
WIth no stubslO be 8Vldenl aMer prunong 

• CuIsine_cess 0112 mrn diame1er 10 be 
Ireated WIIh protectwe Iree-wound drassong 
speocoIied Nl2.1 12 

3 10 lnsad and Dosease Control 

I Apply a contad or systemic Insadiade on 
IlIowermg crab appiesl(brrctl tr,*,s 1 

Spec. Note Delete 3.10. I il not apphcable and 
renumber remaining paragraphs. 

2 Report imme!liatelylo owner any eVlder>e1l 01 
olher inSed dosease or lungal damage 

3 11 WoondS 

Wou~ 10 be covered WIth a ptole<:tlYII tree 
drewng. 

2 tn case 01 new wounds. remove loose barf< 

3 Barto. cuts 10 be In form 01 ellipse WIth ," lOng hIS 

alonglf1.IIIk . 

4 RemovfI prevoously applied dressmg 

5 Do wound wo.,,, .. tlally in 1 
monthly lor new wounds. 

,.'" 
Spec. Nol e' Owr.e. to Insert name 01 monlh. 

3.12 Dead Tree Remoyal 

I Be respoJlsible lor dead tree remoyal 

2 RooISo! trees uplo 75 mmcahper to be 
removed and eanh leyelled 

3 Above 75 mm ca~per tree lrunks 10 be cut fIu$ll 
10 or below ground level. 

4 Tree caliper 10 be determoned 300 mm abo\le 
ground level. 

'" 
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313 Grass c...lllng 

Grass 10 be CUI Itvae br"ne$ per monIh during 
ent"e grOWIng season or lIS oIhe<w1se reQUlJ8d 

"" , .2 Commence lawn moWIIIg Wltl"on 1 1 hours 
upon .equeSl 01 deSOOMted reptesentatlye 
( 1 ()pefat>On must be 
ContInuouS and eompleled wItton .easonable 
", .. 

Spec. Nole Complete 3 13 21n IICCOfdance WIth 
local ptllClice 

3 Lawn cutlJng includeS pickIng up and disposal 01 
paper and retuiWI accumulaled on landscaped 
areas 

4 Cut grass 10 he9't 01(40 mml· UiWI 1IQUIpmen\ 
in good worl<rng order and WIth sJ>arp cunlng 
bIades_ Mow grass on average once eve<y tflfl 
days. 00 not rernovegrasscloppongs Iram IaWI1 
unless volume is $UCh as 10 be llarml ... t 10 lawn. 
Hand Irlm or usa adQ8J lor grass adlacant 10 
buildi"!)S. payement.l.eesandlences Tnm 
grass edge$ around plantIng beds neally rn Wnes 
as In OO"'9"'lIt layout 

Spec. No te Use this pamgraph 100" highly ma,nlalned 
amas such as building entrances. courtyards lind 
small urban sitos 

5 Cut grass 10 h(!;g.hl 04140 mml Use eqUIpment 
in good workrng condItion lind WIth sharp culling 
bIade$ Mow grass on average once every 
twenty days Mow edgeS as close as possible 
WIth power equopmenl 

Spec. Note Use 3 13 5 10f med" .. m·malnlaoned 
ao-eas.such as lafge par1< •• k. aleas II not appIica. 
bIe.delete and renumber .emalrong paragraphs. 

.6 Use pow8' \lqUlpmenI . satrslactory todesog· 
nated 'lIP'esentallve 1 ~ to 
cut grass no iow(I. than 150 mm I. Mow grass on 
ave<ag& 01 three lImeS dunng growIng season. 
Allow tor easy llandlrng 01 grass cullings 
Remcwe Cl,llllngs lrom site it they w,1l smother 
glass undemeath Mow \Id9Os as close as 
posSIble W1th power equIpment 

Spec. Nole Use paragraph 3 136 tor low maIntaIned 
areas such as highway boulevards For mInor 
prOlllCIS. usa paragraph 3 134 For mllJOr ptO!llds 
use paragraph 3 13.4 For".,.,.. ptOjeCtS use 
paragraphs 3 13 4. 313 5. 3 136asrequ"edby 
ptOjeCt cnaradensllCS Renumber d any paragraphs 
are deleted 
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1 For weed and grass control, $pray paved. ",-, 
or $IOne • .....r1lC&d BI(la$ WI1h IoIiar sprays of 
...ed k,lIer$ spe<;ofied on 3. 1.1, according 10 
.... nu1k1l11e .. s instruc\lons. 

. 8 For areas CMhe< than surlaced and mown gr.,. 
.reas...-tlich suppon vegetation, use a $$Ieetiva 
broad·leaved weed kill&< in earty June and early 
September 

Sp«:. Note DependOng on kx:al practice, the week or 
month 01 application may change. 

3.14 RepaIr and RenovatIng 

1 Regrading; 

R&move S(ld and topsoil 'rom areaS 'eQUlring 
regrading Regrade to new e\evaloons with 
subgf'acIe 10. 15m I below 6",,1 grade 

2 Remove excess m.uenal trom l1li8 or tuppIy 
and spread 6110 bring subgrade 10 'equo<ed 
elevations. 

3 Aha. regrading subgrade. supply and $p<ead 
l0pS00llodeplhof 10 15 ml 

2 Reseed'ng 
Loosen topsoil 01 areas to be reseeded by 
1010-'oIhng or discing. Remove slones. tlebriS, 
grassor weeds. Prepare smooth and loose 
~.Jb.d 

2 AWY 1()'6-4Ier1iW~eratrateolI12kgll0m' ~ 
Rake into lop layer 01 soil. 

3 Use seed rro.lure SImilar 10 008 grOWll"lg on 
SIle . ~ should be SUItable lor fegoonal ",owong --. 

Spe<:. Nota See 2.1.4100' grass seed ..... Iure 

4 Seed al 'ale specified lor seed "".Iure but 
nolle" than 12kg/ l00m' _ 

5 Inco<PQf81e seed ,nto soil Wllhon 008 hour 
aMer s.eeding Mi, wolh light charn harrow Of 
wore rekes. RoI areasimmedoalely aherwards 
wIth ~ghllur1 rol'&'-

6 Wall" enl ire area Wllh fine SIlray. Avoid 
washing OUI seed. Waler loensure peOOI'" 
Iron oj ISO mm ~ Conlll1<Je walerlng al 
Intervals to marntain suflicieflt growth. AHer 
germinalron. keep grass cur 10 height oj 
140mml 

'" 

.3 Resodding : 

1 Rerncwe exosbng and dead sod. weeds aod 
debns lrom a.ea 10 be re$Oddrad Loosen lop 
laye< by discong Of roto-hlling Prepare 
smooIh. loose wrlace lor lllyrng sod . 

2 Apply 10.6-<1 l&r1iirzer at .ate oII12ltgf 
2OOm'~ Rake into top laye< 01 soil. 

.3 Use sod wllh 9.ass ml,lure SimIlar to one 
growing on site. II COfrKt mixture is not 
known. use only sod which. In appearance. 
equals existing lawn Iree 01 weeds or olher 
objec1ionable plant growth, 

Spec. Nole: " area 10 be resodded is directly adjacent 
10 area(s) Wllh heavy Infestation 01 weeds. such areas 
also should be .egraded and resodded. 

4 lay sod wilh setIions eIoseI'1 bu1Ied. wrthoul 
overtapprng 01 gaps, smootI'Iand i!I¥&r1 wllh 
adjor ... ngareas. RoIlightly and tamp. Wate< 
10 obtain ffiOISlure penetration 017510 
100 mm. Con!lnue watering at Inl8Nals to 
marnlaln $UHir;:o&nt growth. Keep grass cullO 
heightoJ40mm. 

4 Topdressing and reseeding: 

. I Mow areas to receive lop-dressing to heIght 
of40mm 

2 Rake lhoroughly, removing loose and dead 
grass. stones and debris 

3 Use dry topsoil and spread to thickooss of 6 
10 12 mm. filing in tow areas and bare spols_ 

4 Overseed area Wllh seed ""'Iure SImilar 10 
one grow.ng on SIte and _able tOf region. 
Seedat .ate oil 75 kg/ 100m' 

Spec. Note: See 2.1.4 largoass seed mirdu.e 

5 M" topsoil and seed by heavy ralung. Water 
to enSUre close contact betwoon sod. seed 
and Iop.dressrng Roll ~ghlly ahe< soil has 
dried SUmCl(lntly to avOId adherence to roller. 

.5 Apply wale. toensure<leep penetration and at 
$Ufficient intervals to maintain vigorous growth. 
Keep grass cuI to heIght of 40 mm 

6 Paving: 

Reset paving $labs ot patIOS and walkways 
where setllllmenl OCCUl.ed. Provide saod ~ 

~~" 
2 Repa" damage 10 walkways and stepS 

caused by IrQst. Do patchwork to match 
erusbng malerial. toIour, texture and eleva· 
~. 



SpK. No le : DeleIe3.14 .6i1not appliublt' 

3 1 S Wft'IIer Prep/lration 

Snow 18f'lClng and T -,ails will tMo supplied by 
1 ~ Inslal snow leocjng al 
Iocalions direcled by owner's fep<esenlalive 

2 Snow lenclng 10 be Inslaned on 2.00 mm long 
T .rails. driven inlo $Oil not less lhan 1200 mm 

. 3 Brace WIner posts securely in two dlrecllons to 
owner's .ep.esenlalive·s 
I J appmval. 

4 Fe-nelng 10 be securely WIred to T -rails al101) 01 
tenting aod grO<lod level. 

S T .rails placed as di.ected by owner 10 indicate 
CUrbs • .,;ge 01 pavement. calch b.fISlns. aod lire 
tlydranls which have 10 be Iocaled after 
.-~ 

Spe<: . No te Delete paragraphs not applicable aod 
renumber retn8lning ones. 

3 .16 Paymenl 

Paymenl lor vanous ope<al>ons under laodscape 
mainlenance conlfaclS a.e to be b.fIsed on lotlowlng 

SU I"'I £ M ENT'"A" 

APPENDICES 

.1 Complete '"Detail'of Priee~ sec1ion on1he 
eoc:Io5ed Supplement A. '"TYPICAL COST 
SUPPlEMENT FOR LANDSCAPE 
MAINTENANCE CONTAACTS~ 

.2 Spnng and lal de.","9 10 be on a fixed price 
baSiS. 

.3 FertiWzer-he<bk:ide applic:al>on 10 be a unIt 
price per I' onne "kilogram I lor both applica· 
tions . 

.4 Shrub and t.ee maintenance to be a bed 
price lor complete treatment. 

.5 Tree removal at unit price; separate lor up 10 
75mm diameter. 75 to I SOmm. 
I SO 10 300 mm. and larger 

.6 Gr~ CUl\Jng at unot price per cut. price tor 
eogh1oon CUlS . 

7 Resodding at unt price per square metre Iiud. 

.8 Top soil at urvt price per cuboc metfe in place 

9 Snow lencong al unrt price per melre in place. 

Spec. NOle Amend 3 16 to !lUll prof8d requlfements. 

rVl'lCAI. COSt" SUI'I'LEMENT I'OR LANI)SCA I'E M ..... NT ENIINCE CONTIM<.T S 

o.n.. .. o...;ripIiotI of w .... , , , 
• • • , 
• 

-Spring _ Fol 

CIINninV F .. O<l """F_ .. _, ... _ ...,....-3 __ r _ 
_ F .. O<lI'noe 

• 

• 

llot ..... ,.-_~ ,--
I) IJI> 10 7!i """ 
b) 7!i1O 150 ..... 
CI '50 .. 300_ 
II) ~ .... 300 """ 
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• p ...... 
1 loop 0.-.; ...., s-Ion\I 
I s.-Fton<>'>\! 

................ T_ 
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\1'1'1 .... f) IX F RFI+R F .... ( I'S 
Applicable Appl il;able 

Rel erenee. 10 Chapler(11 References to Chepler (l j 

Canada Mortgage and HousIng 2.3,5 Carpenter. Jot D .• Handbook 01 , .. 
COrporatIon. Tile Cooservah'on 01 llndSC8P6 ArcMeclur81 COnstruction, 
EnerQY in Housing. NHA 5149 1981 Mclean. ¥;Iginia' The Landscape 

ca~ MorIgage and HouSing '.' Archrtecture Foundation, 1976 

Corporatron. Outdoor living Areas: Carpen18f. Philip L . T D Walk8f. FO ,., 
AdvrSOl)' Document NHA 5329 t980 LarlJlhear. Plants in lhe LBndscape. 

Canada Mortgage and Ho\.rsInO;I , san Francosro W.H. Freeman and 

CoIporatron, Parlong Areas Advisory 
Company. 1975. 

Document. NHA 5239,1980 C~y 01 Toronlo Plaflfllng Soard. 0.> 

Canada Mottgage and HouSing , GiJldelines lor tile Design 01 Outdoor 

Corporohon, Play Opportunities /or 
Spaces for tile Physically 

SChoo/·Age Children. 6·' <f Years 01 
HandicapPfid. (pamphlet) 

Age AdvlSOl)' Documem. NHA 5316 ConeYer. A.S .. Grounds Maimanance ,., 
''''' Handbool<. New Vorl< McG<aw·Hili 

Canada Mottgage and HouSWIQ 1.2,3 
Book Company, t977 

COrporatron RaSldentiai saa ()epaItmenl 04 AgnwRure, Canada. ,., 
Development AdYlSOl)' Documem. LBwns. Publicatron t 163. No dale 
NHA 5364 HI81 

Depar1meN 04 Agncunure . Canada. '.' Canada Mortgage and Housmg .., Ornamemal Shrubs lor Canada. 
COrporation, Srle LBndscape for New Onawa. Canada. 1974 
1l00$Ing (Intormat ion pamphtets) , 

Oepar1merrl 01 Forestry, Canada. NHA 5176·1 to 14 t980 
Nai,,,, Trees 01 canada, Ottawa. 

Canada Mottgage and HouSing , Canada, 1966 
CoIporalron, Housmg Otubled Depar1men1 01 Pubtic WorI< •• Canada. 1.2. 3 
Pwr$Otl$. NHA 5467 1982 lAndscape and S<te De~~menI. . .5. 6 
Canada Mo<1gage and HouSing , onawa. Canada., 1972 
CorporalrOO. Play Space. lor Department 04 Transport , 
Presclloo/et., NHA 5138 1978 Meteorologrcal Branch. Air 5eMees, 
Canada Mortgage and HouSIng 2. 4.5, 6 The c.male 01 eam.da . Toronto. 
CoIporatron, Roo! De(;ks' Design Carrada, 1960 
Gwdehnos, NHA 5220 1979 Engstrom, RE. and M Putman. , , 
Canada MorIgage and HouSIng , Planning and Design 01 Townhouses 
CoIporatron. Slle Planning cnr""l. .nd CondominIUms. Wast.ngton , OC 
Melnc Edt/Jon. NHA 5214 1978 The U<ban Land Ins~tule. t979 

D. 
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Appllcabl. Appllc.b'-
Referenc:es to Chapt .... 'I) References to Chapter,l) 

Hac~eu. Brian. Planning Design. New 5 Newton. Norman. T" Design 0II1~ 
YorI< ' McGraw-Hili. 1979. Land. Cambridge. Mass.: The Belknap 

Hannebaum. L.G .. lAndscape 6 
Press of Harvard Unrverslty Press. 

Operations. Management Mo/flods 
1971. 

and M/JIenaIs. Reston. Virgo .... O'Mara. W Paul. Refjdoflllai 2 . 3. 5 
Reston J>ubIisnng COr'n!*'IY. Inc .• Delltllopmem Hal'ldboclt , Washlnglon. , ... OC.: The Urban land Ins~HIlo. 1978 

KnowIe-s. RH .. Woody Orm'"",,,lai. 5, 6 Onlano AgricuHllI'ai College. 5 
for the Prajrie Prov<nca • . Edmonton. Department 01 land Rosource 
Alberta Urn_My 01 Alberta. 1975. Science. On/ana Soils . Ministry 01 

LaooscapelPaysage Canada, 5,6 Agr1cukure aoo Food. Pubkcatoon 492: 

Canadian Nursery Trades Assoeialion. 
AGOEO 500. 

Gwdo Specilicalion lor Nursery srock. Robinone. Gary O . Plants l Pooplfl aOO 5 
Ottawa. 1978. Env.ronmenlal Oulbly . Washington. 

laune. Michael. An IrrtroWeIion 10 1. 2. 3 DC : U S. Departmef1t 01 the InleOOf. 

l.M>dscape Alct.feclura . Ne-ort York ' 4. 5. 6 
1972. 

Amencan Elsevier Pubbhong Somonds. John Ormsbee. landscapo ", 
Company. Inc" 1975. Ivchiteclure, The Shaping 01 Man 's 

Lynch. Kev,n, Site Plannmg . Second 1. 2. 3,5 
Natural Envir_fII. New York 

Edition, Cambridge, Mass.' The MIT 
McGraw-Hili. 1961 

Press.1971. Untermann. Richard K. Grado Easy . , 
MIChigan Departmenl 01 Natural " 5 

Mclean. Virg,nia American Socrely of 

Resources. OoYision 01 land 
Landscape Atcflilecls. 1973 

Resources Programs. Soil Erosion and UntermaM. Richard. Robe<1 $mal. 2 
Sod;memalion Control. Reston. 54e Plantlittg /01 CClSlar 'lousing . Ne-ort 
Virgrnoa Envrroomantal Oesogn Press. York Van Noslntnd Reonhold. 1977 

"" U.S. Depanmant of Housong and 2, , 
Munson. A1be E .. ConslruclfOfl Design ',' Urban Development. Barnet Ftae Sile 
lor laOOscapelvchllecls. New YorI< ' DeSIgn . Washington. DC. 1975. 
McGraw-HiU.1974. 

Weddle. AE. Tec/miques of 2.3. 4.6 
Nalional Research Council ot Canada. I. 2. 3 umdseape NeMeClut". London: 
Buildong Standards lor tile He;nemann. 1967 
H/lfldicapped 1960, 17669. 
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