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Abstract

The snow ciearing vehicle routing problem (SCVRP) is a problem of finding

an optimal route in a street system such that the streets of higher priority are

covered before the streets of lowerpriority. This thesis defines the SCVRP as

the postman problem in a hierarchical network, or the Hierarchical Chinese

Postman Problem (HCPP). The HCPP is concerned with finding an opti-

mal postman tour on a special network where the links are associated with

priorities. Uniike most of the other link-covering vehicle routing problems in

literature, the HCPP, or the SCVRP, has received relatively Iittle attention

in both the theoretical aspect and the practical aspect. This thesis studies

the SCVRP and developes solution method to deal with it. The proposed

method is based on decomposing the SCVRP into two subproblems: (1) the

problem of finding an optimal postman tour for each Iink class (hierarchy),

and (2) the problem of optimally composing the postman tour of each class

into a total postman tou¡. Heuristic procedures are presented to solve these

sub-problems.

The presented method to the SCVRP is tested with numerical and prac-

tical examples. lt has been applied to solve the SCVRP in a district street

system of the City of Winnipeg with th¡ee prioritl' street classes. By us-

ing the proposed routing strategy, the total compietion times for priority II

and prioritl'III streets. in theory) are onlr' 14% and 26To of their maximum

allowed completion tlmes.
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ChapËen l-

åffiËnod ucÉåoaa

X-. X- tsac}<ground

Snow clearing and hauling operations from streets and sidewalks after a

major snow fall in the City of Winnipeg constitutes a major activity during

winter months. The operations often take a very long time to complete and

are sometimes very expensive. This situation becomes more acute after a

major snow storm which often leaves the city paralysed for a length of tirne

and also reduces the avaiiable budget for handling operations for the rest

of the u'inter. In Nor,. 1986, the cost of snow clearing after a major snow

storm was about $6m, 37.5 Yo of the 1986-1987 fiscal year total snow removal

expenditure, and took nearly one week to complete the operations on major

streets.

In the Citl' of Winnipeg, the engineering operations activities are decen-

tralized under six districts. Each district is responsible for arranging its snov'

clearing operations. All districts, except the downtorvn district, contract out



most of the snow clearing operations. Contractors are paid for the operations

on the basis of the totai length of the streets that they have to clear out and

the amount of snow to be cleared. The cost to the contractor is dependent on

these two factors and how efficiently the contractor's co-ordinater plans the

routes of the vehicles for the operations. When a district carries out some or

all its snow clearing operations it often needs to hire equipment and opera-

tors to carry out most of the operations. It pays for the equipment and the

operators on an hourly rate basis. The cost to the district, and hence to the

city, is dependent on the vehicie routing strategy. It is therefore imperative

that a very efrcient vehicle routing strategy is put in place that can cut the

cost and length of time needed to carry out the snow clearing operations.

The research work conducted in this thesis is motivated by such an idea.

1"2 Resea.nah Saope and Funpose

To efficier.tly organize and plan the snow clearing and hauling operations

requires solving several problems simultaneousiy. Operational problems to

deal with are not only the routing of vehicles for snow clearing but also

the routing of the vehicles for snow hauling, organization of the creu¡, crew

scheduling, use of the equipment, etc. We must state, however, that the

finding of the solutions to all these problems is complex. In this thesis, the

author will focus solelv on the development of the model and the solution

techniques to efficiently solve the problem of routing the vehicies for snov'



clearing operations. Other probiems will not be treated in any detail in this

thesis and will be left as extensions of the problem.

The author must emphasize that the work conducted in tliis thesis are

mainly the theoretical research. The results obtained are suffered from cer-

tain inadvertent omissions. In the actual situation, there exist many factors

ihat affect the vehicle route. For instance, the muiti-clearing vehicle case)

tl-re geometrical variants of streets, the changing of weather conditions (e.g.

thickness of snow), the location of depot, etc. In order to keep the problem

in a reasonable size, we will ignore these factors in this thesis. We consider

only the situation where the street network is ideal and only single vehicle is

being used.

The remaining chapters of this thesis are organized as follows: Chapter 2

defines the sno'¡' clearing vehicie routing problem (SCVRP) and provides the

literature revie.¡'. The SCVRP is defined as a new extensiou of the Chinese

Postman Problem (CPP) known as the Hierarchical Chinese Postman Prob-

lem (HCPP). Chapter 3 introduces the CPP and reviews the basic solution

techniques. Chapter 4 presents the solution techniques to the SCVRP. A

heuristic algorithm based on discomposing the SCVRP into sub-problems is

introduced. Heuristic solution procedures used to solve the sub-problems are

described. Chapter 5 presents an example of using the proposed method to

solve the SCVRP on the practicai street network system. Chapter 6 dis-

cusses the solution algorithm for tlie SC\¡RP. Finally, Chapter 7 presents



conclusions and directions for future research.
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Fnoblea'¡ra ä]escnåpËåom amd
K'iterat ã-r.tre ffi,eview

2.L Pnobtrern llescniption

In the City of Winnipeg, snow clearing operations have the foliowing basic

requirements regarding the vehicle route:

-regional 
streets have the highest priority (Priority I) and they are re-

quired to be cleared first, followed by Collectors and the Bus routes (Priorit5'

II). The local residential streets with the lowerest priority (Priority III) are

cleared next.

We have arbitrarily selected district ff2 of the City of Winnipeg's street

network as a case study in this thesis. The map of the district is sirown

in Figure 2.1. Notice tirat only part of the regional streets (Priority I) are

included since the rest are scattered in a wide area of the city. To simplify

the problem onl5, the Priority II and Priority III street classes are considered

in tire discussions.
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The problem of routing the vehicles for snow clearing operations, or the

SCVRP, can be described as a problem of finding an "optimal" vehicle route

to cover each and every street in the network at least once, without violating

the priority requirements described above. The "optimal" vehicle route is

the one that contains the least deadheading length. Deadireading is referred

to as the non-operational vehicle movement.

Figure 2.2 shows the corresponding graphical representation of the street

network system shown in Figure 2.L. A directed network is used because the

clearing operations are usually carried out one side at a time on a street in

the traffic-flow direction. In such a network, a link represents one side of the

street. We assume all streets have two sides to be cleared. The direction

of ihe link indicates the traffi.c-flow direction on the real street. Hence each

street biock is represented by two links in either the same directions for a

one-way street or two opposite directions for a two-way street. A node stands

for an intersection of the street system where more than two streets meet.

Associated with each link are two numbers representing the infornation on

the corresponding real street block:

ø tlle length of the link; and

ø the priority level of the link.

We will call such a network lhe Hierarchical Networkll].

With the graphical representa,tion, tire SC\¡RP can be defined formally as

the network optimization problem given belou'.



Figure 2.3: Grapirical representation of the street network



Given a connected network G: (N,A,C,P), n'here // is tire node set, A

is the link set, C -- l"r¡) is the cost matrix (c¿¡ > 0; Vij € l/) and P : lp;¡)

is tlre priority matrix (pt¡ -- 7,2,..., ä, where å. is the number of priority 1evel

in G). Let ,4(1), A(2), . . , , A(h) be the corresponding link subsets of priority

Ievel 1,2,...,å. and ,4(1) U A(2)1,...,¿A(h) : A, A(r) n,a(s) : ó(r,s :

1,2,. . . ,h.,r I s). Find the optirnal cycle O such that

(1) each and every link of G is covered at ieast once; and

(2) A(r) is covered completelS'before starting,4(s)if r ( s(r, s : 1, 2,. . . ,h).

It can be seen that the above problem is similar to the well-known Cå,i-

nese Postman Problem (CPP) [33]. The CPP a link covering problem that is

concerned with the finding of an optimal cycle-called the optimal postman

tour- that traverses each of the link of a given network at least once. The

basic CPP has been extended to the CPP in the un-directed network, CPP

in a directed network, CPP in a mixed network, CPP in a capacitated net-

work, and CPP in the rural network (See extensive literature review in next

section), Our problem is signifrcantly different in two aspects:

(1) links of certain hierarchy may not be all directly connected; and

(2) the tour (vehicle route) must cover each link hierarchy in the priority

specified.

Hence we view the SCVRP as a nerv extention of CPP - or called the Hier-

archical Chinese Postrnan Problem due to Alfa, and Liufl]. in 11], the HCPP

10



\¡/as explored initially in tireoretical aspect. To some extent, the presented

research can be viewed as the extension of that work.

2.2 l,iterature R.evíew

The Chinese Postman Problem, or CPP, is closely related to the Euler

tour. Ln Euler tour is a closed tour that passes through. each link of the given

network exactly once. The CPP can be traced back to a famous mathemati-

cal problem known as the Konigsberg Bridge Problem, which was a problem

of finding a ciosed tour that passes tlirough each of the bridges exactly once

without repeating any. Euler in 1736 studied such a problem as the network

problem and proved that the sufficient and necessary condition for the ex-

istence of an Euler tour in a connected network is thai it must be an even

network. A network is even if all its nodes are of even degree.

KwanlS3] in 1962 addressed the problem of finding a tour that covers each

link of the given network at least once with the minimum repeated length.

When studying the routing of mail delivery, Kwan noticed that sometimes

the postman has to repeat some streets in order to cover every street in the

district. He was then interested in knowing which route the postman should

choose so that each street is covered at least once and the repeated length,

or the equivalent of deadheading, is minimized. Such a problem, as weì.Ì as

the other problems having such a property, were later called tire Chinese

11



Postman Problem or the Postman Problem.

The basic CPP, since it was introduced by Kwan[33]), has been exten-

sively studied by many other researchers. Some of these researchers are

Edmonds[22], Bellman and Cooke[5], Stricker[46], Christofidesl14], Edmonds

and Johnson[23]), Minieka[35]1361 and Sebo[4a].

Historically, the basic CPP has been thought of as the postman problem in

tlre un-directed network. Given a connected network G : (N,A,C), where

all Ìinks of L are un-directed, find a cycle that covers each link of A at least

once. Here the postman can visit each link from any direction. Such a prob-

lem is often referred to as the un-directed Ch'inese Postrnan Problem. The

un-directed CPP has been studied in Kwan[33], Bellman and Cooke[5], Ed-

monds and Johnson[23] and Minieka[35] and the optimal solution algorithms

are also available.

Several other variants of CPP are summarized as follou's:

The di.rected Chinese Postman Problern

Given a network G : (N,A,C), where each link of ,4. is directed and is

visited by the postman only in a specific direction, find an optimal cycle

tlrat passes through each link of A ú least once. Edmonds and Johnson[23]

and Minieka[33] have discussed this kind of problem and presented efficient

solution algorithm to solve it.

12



Tl¿e mired Chinese Postman Problem

Here the link set ,4" of the given network G : (N, A, C) consists of both di-

rected links and undirected links. Find the optimal cycle that passes through

eaclr link of A al least once. The mixed network refl.ects the fact that a real

street system may consist of some one-waJ¡ streets and some two-way streets.

Note that the street network for SCVRP can not be represented by a mixed

network since a street will always have a direction associated with it. Dis-

cussions and heuristic/optimal solution algorithms for the mixed CPP have

been provided in [23][36]. Minieka[36] also proposed a solution method to

treat a special case of the mixed CPP where the cost of traversai of a link is

dependent on the direction. Such a mixed CPP is called lhe Wàndg Postman

ProblemlSïl.

The un-directed, directed, and the mixed CPP are often referred to as the

general CPP.

The Capaci,tøted Chi.nese Postman Problem (CCPP)

Given a network G: (N, A,C,8) where each link I¿¡ e A is associated

with a, demand g;i

cycles, each of which passes through the depot, that satisfies all demands

at the optirnal of travel. This problem has been studied by Christofidesfl5],

Golden and Wongl2T], Golden et all26).

13



The Rural Chinese Postman Pro'olem (RCPP)

Given a connected network G : (N, A,C), let Ë e A be a link subset

required to be covered by the postman, let G(Ã) be the subnetwork of G

generated from link subset -R. Find an optimal cycie that passes through each

link of G(R) at least once. This problem has been addressed and studied by

Orioffl39][a0] and Lenstra, and Kanl30]. The optimal solution method to the

RCPP when the G(Æ) is directly connected and a heuristic method when

G(R) is not directly connected have been developed in [39]. Tucker and

Bodin[51] also tackled a similar problem and provided a different heuristic

soiution method when G(R) is not directly connected

The Hierarchical Chinese Postman Problem (HCPP)

Given a network G : (N,A,C,P) where,4 is divided into ä subsets

,4(1), A(2),...,A(h), each subset is assigned to a different number p,(p :

L,2,..., å.) indicating tlie priority tbr being traversed by the postman. Find

an optimal cycle such that each link of ,4 is visited at least once and the sub-

set ,r1(r) is covered earlier than A(s) if r < s, (r,s : 1,2,. .. ,lL). It can be

seen that the HCPP is identical to the SCVRP. This problem was addressed

initially in a paper by Alfa and Liu[i]. Alfa and Liu[l] have developed a

heuristic solution algorithm to solve part of the problem. (See detailed dis-

cussion in chapter 4).

T4



Tìre solutions of ihe CPP and its extensions have been found widely ap-

plicable in solving the real life vehicle routing problems such as the police

patrols, street sv/eepers, indefatigable tourists, repair crews, refuse collec-

tions, etc, which have the link-covering requirements. Successful application

of the CPP solutions in vehicle routing have been reported in street s$/eeper

vehicle routing [9][10][51], public sector vehicle routing[46], roadrn'ay main-

tenance vehicle rouiing[47], and electric meter vehicle routingf4S]. It seems,

however, that the eústing solutions do not take into account the link prioritS',

that is, the priority link-covering vehicle routing problem has not been dealt

with.

15
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äraÉrodaxcÉåora Ëo Ëhe ÐhåKåese
PosËst?&.ffi Fnobless].

In this chapter we will give the notations which are often used in the

link-traversal in graph theory and the formal definition of the general Chi-

nese Postman Problem (CPP). We wili also discuss the solution techniques

developed for solving the general CPP. This is because most of the existing

methods for solving the extensions of the CPP are based on the soiutions to

the general CPP. Special attention will be given to the soÌution technique for

solving the CPP in a directed network. Since its solution is adopted to the

method for soh'ing the SCVRP discussed in next chapter.

&,tr- ?he Ckrínese Postrna.TÌ Froblerrr (CPP)

Given a connected network G : (N,A,C),1/ is the node set, ,4 is the

Iink set and C : l"o¡) is the cost matrix. A l4t'alk ts a finite alternative

sequence of nodes and links, beginning and ending with nodes, such that

16



each link is incident witir nodes preceding and following it. No iink appears

more than once. A Closed walk is a walk with the same beginning and ending

node; otlrerwiseit is an Openwalk. A Path betweennode i and node j is an

open walk with tire beginning node i and ending node j, where no node is

repeated more than once. An Euler tour is a closed walk such that it covers

each and every link of a given network G exactlS' once. An Euler network is

a network that contains an Euier tour. A Postman touris a closed walk than

covers each and every link of a given network G at least once. The Ch'inese

Postman Problem is a probiem of finding an optimal postman tour in the

given connected network G.

S.2 Solution Techniques to the CPP

For the CPP on the connected network G: (N,A,C), Stricker[46] has

provided the following integer programming (IP) formulation:

Minimize ÐÐ";,*4
z=! l=!

nn

Subject to Ð*uo -Ð*rn : 0 Íor i : 7,2,...,tu
k=7 ,L=1

r;¡iæ¡;>|Vl¿¡eA

(3 1)

(3-2)

(3 3)

r;¡)0andinteger

17
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wlrere n is the number of the node in G; æ¿¡ is the number of times the link

(i, j) is repeated. Constraint (3.2) makes sure that each node becomes even

after the repeated links are added to the original network. Constraint (3.3)

guarantees that each link of the network is visited at least once.

The above integer programming formulation gives the framework of the

general CPP. Unfortunately, such a model, in general) can rot be solved

by using the ciassical IP techniques because the size of the probiem is too

large (Bodin eú al[11]). To solve the CPP, special purpose aigorithms have

been established to find the optimal or heuristic solutions. For example,

Bellman and Cooke[5] irave developed a dynamic programming algorithm

which can find the optimal solution in the small network. Edmonds and

Johnson[23] presented algorithms using the optimal matching or network flow

techniques to solve the CPP optimally in the directed, un-directed network

and mixed network in the special case. Minieka[36] developed an optimal

algorithm to find the solution in the general mixed network. The solution

methods suggested by Edmonds and Johnson[23] are highly recomrnended as

the results of their computational efficiency[l1]. In the following discussion,

we will briefly look at the solution method for solving the CPP in the directed

network suggested in [23]. Such a technique will be adopted in the method

proposed in this thesis for solving the SC\¡RP.

The method suggested by Edmonds and Johnscn[23] is based on the fol-

iou'ing theorem.

18



Theorem L A network G zs an Euler network i,f and only if G is connected

and euery node of G 'is euen.

Proof : (See Deo[20])

From the above theorem it can be seen that if every node of the given

connected network G is even, it follorvs that the CPP is reduced to finding

an Euler tour, which is known to eúst on G;

On the other hand, if G contains some odd nodes, then any postman tour

in G must contain a set of repeated links ,Ã,"o. If we add Ã,.o artificially

to the original network G to construct an augmented network G-, tiren G-

must be even and the postman tour in G is equivalent to the Euler tour in

G-. Hence solving the CPP can be divided into two parts:

-determining the optimal repeated link set Ai"r, constructing an even aug-

mented network G". and

-finding the Euler tour on G*.

The method assumes that the given network satisfies the following two

conditions:

(1) Ttre total network G : (1/, A,C) is connected;

19



(2) There is no proper subset, -t/, of nodes such that every link meeting one

node in I/ and one node not in I/ is directed arn'a)'from/to the node in

Il.

These two assumptions are the necessary and sufficient conditions for a

postman tour to exist in a given network[23]. The solution method is sum-

marized as a three-step algorithm given below.

Let us define

d* : number of links incident to a node

d- : number of links incident out of a node

DI¿¿ : set of odd nodes with the property that d+ > d-

Dl¿¿ : set of odd nodes with the property that d+ < d-

e;j : length of the shortest path from node i (i e D!) to node j (j e D"¿o)

Step 1 Determine the optimal set of links A;.o by solving the following

transportation model:

Minimize Ð"otao, (3 5)
i,j

Subject to Ðary -- d,* (i) - d- (i)Vi e Dloo (B 6)
j

20



la,i : d*(i) - d.- (i)vi € D"¿¿ (3.7)

U¿j:}orl (38)

where g;; is the decision variable that is equal to 1 if a shortest path

from node i t,o node j needs to be repeated, and 0 otherwise. Vi €

D[oo,,Vj e D"a¿. Constraints (3.6, 3.7) ensure that each node in D],

is matched with ihe node(s) in D;oo and vice versa.

Step 2 Construct an even augmented network G- as follows: If node i is

matched witir node j (i... a¿¡ I 0), then identify the shortest path

with the traversal cost e¿¡ in G between i and j and add artificial links

on such a path to the origin network G.

Step 3 Find an Euler tour f) on G* by using any one of Euler tour find-

ing aigorithms developed, such as Lhe end-pa'iring, nert-node, rnaze-

searching(Edmonds and Johnson[23]) or cycle-bui,ldi.ng(Deol20)). For

instance, the cycle-buiiding algorithm finds an Euier tour in a given G

network as follows:

Step (i) LeL u be any node in G. All links are not inciuded. Cycles

C:ó,C':ó.

27



Step (ii) Start from u.' and go through tiie links of G such that no

link is traced more than once. Continue to do so until the tracing

stops at rll (since every node of G is even, we can exit from every

node we enter). This forms a nerÃz cycle C'. If C : / then let

C : C' and go to Step (iii). Otherwise go to Step (iv)

Step (iii) Back frorn u to the first node, say) a) on C with a non-

includedlinkincident to it. If no u exits, go to step (v); Otherwise

rename a as u) and go to step (ii)

Step (iv) Break the original cycle C from tr; and include C'. This form

a ne14,' cycle C* which includes more links of G. Renarne C* as C

and go to Step (iii).

Siep (v) C is an Euler tour on G. Terminate

22



ühapËen 4

Pnoposed SoåaxËåosa VåeËhod for
gÐVR,P

This chapter presents the solution method to the SCVRP. Ttre SCVRP

is viewed as the combination of two sub-problerns: The problem of finding

the optimal postman tour (sub-postman tour) on each of the hierarchical

subnetworks 1, and the problem of composing all sub-postman tours into the

optimal total postman tour. Heuristic solution procedures for solving tirese

sub-problems are illustrated. An numerical example is presented.

4"3, Solution Vlethod

The solution method used for solving the SCVRP presented below is

the improved version of that proposed by Alfa and Liu[l]. It is based on

decomposing the original problem into sub-problerns, finding the solutions

1A hie¡a¡chicaì subnetwork is a subnetwork of the total hierarchical network formed
from a set of links of certain hierarchv
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to these sub-problems, and tiren composing tirem into a final solution to the

original problem. The original problem is decomposed into the following two

sub-problems:

(1) The problem of finding the optimal sub-postman tours u(L),u(2), . . ,r(h)

on each of the subnetworks G(1), G(2),. .. ,G(|r) generated from link

subsets rl(1), A(2),...,A(lr) of hierarchies 1,2,...,å; and

(2) The probiem of combining the sub-postman tours found in (1) into the

optimal total postman tour f) over the entire network G such that it

covers each link of G in the priority specified.

The original problem is then re-defined over these two sub-problems and

solving the original problem becomes the solutions to the two sub-problems.

The solution method is based on the following assumptions:

(1) The total hierarchical network G : (ff, A, C , P) must be connected. Al-

though a hierarchical subnetwork G(k)(k € å,) ma5' not be directly con-

nected, i.e. it consists of rn(h) numberof components 2 
"r(h),"r(h)...,c*þ)(h),

these components should be connected through links of other hierar-

chies.

(2) There is no proper subset, V, of nodes in tire total network I/ as well

in each subnetwork G(å), such that every iink meeting one node not

2A component is a connected subnetwork of the non-directiy connected network

AS

in

q/l
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Í/ and one node not in I/ is directed away from/to the node in lz'

These two assumptions are the necessary and sufficient conditions for con-

structing the final postman tour f). They ensure that each link of the network

is 'accessable' from other ]inks.

Initially, the solution method - which consists of tu'o phases - constructs

the lrirarchical subnetworks G(1), G(2),...G(h) In Phase I, it determines

the optimal sub-postman tours u(I),u(2),. . . ,r(lr). This is accomplished by

the following: Apply the algorithm for solving the CPP in a directed network

suggested by Edmonds and Johnson[23] to each subnetwork and then find

the solution. Although such an aigorithm requires that the given network

must be connected, this is not true for some subnetworks. In order to find

the sub-postman tour in a non-directiy connected subnetwork, the proposed

solution method employs a heuristic procedure developed in [t] to derive a

solution. See detailed description in next section.

In Phase II, the method determines the optimal to compose the subpost-

man tours u(7),u(2),....Ur) into a total postman tour f). Since there is

no method available in [1] to solve such a problem, a procedure based on

the dynamic programming has been developed to find a solution, a detailed

description of which can be found in the next section.

The complete solution meth.od is summarized into a four-step algorithm

below.
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Inztzali,za'tion

STEP 0 Read in the total network G(1/, A,C,P).

STEF 1 Generate the corresponding hierarchical subnetworks, G(1), G(2),. ,G(lr),

from hierarchical link subsets ,4(1), A(2), . . . , A(h).

Phase I

STEP 2 Arbitrarily select an un-processed subnetwork G(k), go to STEF

3; If no such subnetwork exists, go to STEP 4.

STEP 3 Check if G(k) is directly connected. If it is, then find the optimal

sub-postman tour, ,(1"),, on G(Ë) by applying the CPP algorithm in

the directed network suggested by Edmonds and Johnson[23]; otherwise

find such a tour by using the procedure for solving the CPP in a non-

directll' connected subnetn'ork described i' section 4.2.I.

Phase II

STEP 4 Combine the sub-postman tours found in STEP 3 into the total

postman tour 0 over the entire network by using the subpostman tour

composing procedure described in section 4.2.2.
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The flow chart of the algorithm is shown in Figure 4.1

4.2 Optïrnization Froaedu.res

This section presents the two special optimization procedures used in the

proposed solution method for SCVRP introduced in the iast section. The

first procedure discussed is for fi.nding the subpostman tour on a non-directly

connected subnetwork. The second procedure presented is for combining the

sub-postman tours found into the total postman tour that covers the links

of ihe entire network in the priority order specified.

4"2.L Solving the CPP in a non-directly connected
subnetwork

When applying the general CPP algorithm to find a postman tour in a

given network, one of the requirements for a solution is that the given network

must be connected. Hence when applying the CPP to a subnetwork, G(h), to

find a sub-postman tour, one must also ensure that G(å.) is connected. Tire

problem, then, is hou' to find the optimal postman tour, ø(/z), in G(å,) il it

consists of rn(h) components c1(h,),"r(h),...,,c^þ)(h), which are connected

only through links of the otiler hierarchies.
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Read in ¡gral nerwork G=(N,A.C,P)

Ge¡erate subnetworks G( 1),G(2),...,G(h).
All subnetworks are lmtre¿fed

Have all subnetworks

Select an rmtreated zubnetwork G(k)

Apply the algorithm for
for solving the CPP in a
non-cormected sub-

network to G(k), find o(k)

Apply general algorithm
for solving the CPP in a
directed network o G(k),
findo¡(k)

Composeor(l), o¡ (2),..., o(h)
into otal posrnan tour f)

Figure 4.1: Flow chart of the algorithm for solving the SCVRP
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In construciing a postman tour on such a network, obviously, two types

of deadireading may be incurred. Firstly, the postman has to use a set of

links from the other hierarchies to connect the components, because the tour

is a continuous walk; Secondly, if the subnetwork contains some odd degree

nodes, he must repeat some links in order to traverse each the links of G(h.) at

least once. Hence solving the CPP in a non-directly connected subnetwork

in general, involves the following:

(1) determining a set of links, Ã"rn.,(h), from the other hierarchies such that

by adding Ã*n*(h) to the original subnetwork it becomes connected

and the additional cost is minimized;

(2) determining a set of links, A,"o(h), from the links of the entire network

such that by adding Ã,.o(h) to the subnetwork generated from (1),

the subnetwork becomes even and connected and the additional cost is

minimized: and

(3) finding the Euler tour on the resulting subnetwork.

The most difficult parts are (t) and (2).

In the following we will present an algorithm developed in 11] to solve CPP

in a non-directly connected subnetwork. The algorithrn finds Lo¿¡u,(å.) and

Ã,"r(h) independentiy in different steps.
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Aigori,thm

Step 1 Determinin S Ã*n*(h\ constructing a connected subnetrn,ork G"(h)

Ã"rn*(h) can be found by solving the foliorving integer programming

problem:

Minimize t I C-,,(tL)X-,"(h) (4 1)

Subjectto !X-,,1å) :i 71u<r"(h) (42)

fx-,"1n¡ :t tlu<*(lr)

t t x_,,(h)>7
uee a€Q

C-,"(h) ) 0; X-,,(ä) : 0,1

where

,n(h): total number of non-directly connected components inG(h)

C-,"(lr): Iength of the shortest path from component u to u. It is

assumed lhal C*,u 1 C-,, * C,,u (-,r,r : L,2,...,rn(h),ut I
u,u f r)

X-,"Ur) : decision variable. It is equal to 1 if the shortest path links

the component 'u.¡ and z, and equal to 0 otirerwise

Q,Q: apartition of theintegerset {1,2,...,^(h)) suchthat QuQ :

{7,2,...,*(h)} and Q ., I : 1ó}

(4 3)

(4 4)

(4 5)
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Constraints (a.2) and (a.3) ensure that each component rvill be visited by the

postman once and only once. Constraint (4.4) guarantees no subtour wili be

forrned.

The above model is actually the typical integer programming form of the

TSP[34]. Hence the connection problem is converted to the TSP and may

be solved by utilizing existing techniques for the TSP, provided the shortest

distance between each pair of components is knou,n. in [1], Ã.¿¡.,(h) ts

determined through the following sub-steps:

Step I- (i). Initially, let OPEN set f : {ó}, CLOSE set A : {ö},1 :

{ó},t: {ó}.

Step 1 (ii). Select arbitrarily two unconnected components in G(ä), assign

all the nodes on one to set ,9, all nodes on another set to 7.

Step 1 (iii). Let I : S, put / on f .

Step 1 (iv). Find, if there exist, ai1 immediate successors of -I, put tirem on

f . Remove 1 from l, put 1 in A. Among all elements in f, find 7-

such that P"t* : min {P,,"}(l-,1 € l,s € ,S). P",-, is the shortest

path from s(Vs € 5) to f (V'y e f ). If more than one is available, then

arbitrarily select one. Note that the immediate successors of -I are a

set of nodes in A which ha,ve direct connections to /.

Step 1 (v) i{ 7 is NOT in 7, then assigrl

otherwise P",..,, ir the shortest path from

and go to Step l(iv),

. Rel'else,9 and 7, find

^¡toI

StoT
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the shortest path from the opposite direction by repeating Step 1(iii)

to Step 1(r').

Step 1 (vi) Repeat Step l(ii) to Step 1(r') untii the closest nodes and

shortest paths between each pair of components are found. The length

of the shortest path becomes the shortest distance between two com,-

ponents.

Step 1- (vii) Construct a complete graph t O(å.) : (Ñ, -4) *her. Ñ ir o

set of nodes denoting the components of G"(h,) and ã is a set of links

representing the shortest paths between the closest nodes of each pair

of components.

Step 1 (vii) Find the optimal Hamilton circuit H(h.) on O(å.) by using the

existing TSP algorithm (e.g Little et aIl3I)). The branches of f1(ä)

indicate which pair of components should be connected.

Step 1 (ix) For each pair of components to be connected, join the closest

nodes using the corresponding shortest path. This construct a con-

nected augmented subnetwork G=(å)

Step 2 Determine tire optimal Ã,.o(h) and construct ¿n e\¡en augmented

subnetwork G-"(lz) by using the algorithrn for solving the CPP in a

3The term'neiwork'and'graph'are used interchangeably throughout t,his thesis
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directed network suggested in 1231. Note that such an algorithm is

applied over the entire netrvork G.

Step 3 Apply the Euler tour algorithm suggested in [23] to G"-(h) to find

the minimum postman tour ,(h).

We must state that the above algorithm is heuristic. It ma5' or may not

produce the optimal solution to the overall problem. This is because the

procedure for constructing a connected subnetwork G"(/z) (Step 1), and the

procedure for constructing an even augmented subnetwork C"-(lL) (Step 2),

are applied in the different steps in problem-solving process. The results of

these steps are colr.sidered to be independent. However, this is not always

true since adding a set of iinks to connect the components may change the

degree of the connection nodes, depending on the nature of connection. In

other words, it may affect the length of Ã,.o!t¿ required to make the sub-

network even. For example, consider a component c,(å,) consists of two even

nodes u,u' antd n,ul' as shorvn in Figure 4.2 (a), suppose that c.(å.) is con-

nected in two different cases, (a) and (b). Then one can see that in (b) the

odd nodes u,u'become even and thus no link requires to repeat; while in (c),

on the other hand, the even nodes z,.z'become odd and some links must be

repeated. Hence the optimal solution to the overall problem is obtairied if,

and onl¡' if, after adding A- to G(h), the total length of the repeated links re-

quired to construct an even augmented subnetwork is also tlie minirnum. ln

section 6.1, we will discuss this problem iu more detail and present a method

.)Ð
t)t)



connection link
(a)

connection link

Figure 4.2: Adding a set of links ro connecr rhe componenrs may
change the degree of ffte connection nodes, depending
on the naûue of connection

based on dynamic prograrnming which can produce a globally optimai solu-

tion.

4"2"2 Composing the sub-postman tours into the to-
tal postman tour

Upon finding out the sub-postman tours cu(l),r,,,(2), ...,r(h) from each

of hierarchical subnetworks, the next problem is how to compose them into

a total postman tou¡ CI over the entire network.

Solving the subpostman tour composing probiem is relatively easier. It can

be easily verified that if the starting node, s1, of the sub-postman tour ø(1)

(c)
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is tlie common node to u(2),a(3),. . . ,r(h), then the probiem is solr'ed by

selecting s1 as the starting node for u(2),u(3),. . . ,r(h) THis is because each

subpostman tour is a closed walk. IIowever, it is possible that a subpostman

tour, ø(r), for example, may not have a common node to c.r(l). To handle

such a case,'we select a node in ø(1) rvhich is common to most of other

subpostman tours zts s1 so that the additional cost to visit these subpostman

tours are the minimum. For the subpostman tour ø(r), since we also wish to

minimize the additional cost to visit it, we select a node, s- as tire starting

node of c..,(r) such that the traversal cost from s1 to s" as well as from s, to

s1 is the minimum. The shortest path algorithm can be used to find s,.

We must state that the sub-postman tour composing procedure described

in this section is, again, heuristic, even though there exists a node in c..'(1)

which is common to all the subpostman tours. Firstly, to form 0 by using

the strategy of visiting all links of one sub-postman tour and then going on

to the next, ma¡' not be the optimal. In fact, one need not cover all links of a

subpostman tour and return to the starting node before going on to the next,

provided that all the non-repeated links have already been covered. In such

a case) ieaving the subpostman tour at the ending node of the lastly-visited

non-repeated link of the tour, rather than the starting node, one may ob-

tain an irnproved solution. For example, consider the subpostman tour or(r)

having such a property shown in Figure 4.3, where s, is the starting node of

u(r), s', is the ending node of the lasily-visited non-repeated link o{ u(r),

DT
t)(J



,(t + 1)

Figure 4.3: Leaving the sub-postman tour at the ending node of
the lastly-visited non-repeated link rather than the
staning node, one may yield an improved soluúon

and s,..,.1 is starting node on next subpostman tour ø(r + 1). Obviously, one

can leave ø(r) at node s', ¡ather than node s, if the following is true:

€tt¡,s,+t { Ps'r,a, * €r,,"r+l (4.6)

where

€s,¡,a,+, : the length of shortest path from node s'" to node sn,1

ps,,,a,: the length of the lastly-visited segment of ø(r) starting from node

s', and ending at node s,.

€s,,s¡+t: the length of shortest path {rom node s" to node s,-¡
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We will discuss such a problem in more cÌetail in sectiolL 6.2.

The second situation for not guaranteeing the optimal solution to the sub-

postman tour composing problem occurs when some sub-postman tours do

not have a common node to ø(1). Although selecting a node, s1, on a;(1)

s'hich is common to most of the other sub-postman tours can rninimize the

additional cost to visit these subpostman tours, such a strategy may not

be optimal to a subpostman tour, ø(r), that has no common node to ø(1).

Since'we use the node, s- on ø(r) which is the closest to s1, the position of

s1 determines sr and hence ihe additional cost to visit ø(r). Therefore the

best starting node s1 ma5l not be the one which is common to most other

subpostman tours but the one that result in the minimum additional cost to

visit t,'(r) as well as to all the other subpostman tours.

4.S N¡.¡.rnericaÏ Ðxarnple

Consider a hypothetical network shown in Figure 4.4. Il has two hierarchy

of links: 1 and 2. The length and the hierarchy of each link are shown in the

diagram. Suppose we u'ish to find the optirnal postman tour that traverses

each link of the network a,t least once and the links of hierarch¡' 1 are visited

first and then the links of hierarchr' 2.
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Figure 4.4: A, hypothetical hierarchical network

STEP 0 : (Ignored)

STEP I : Generating subnetwork G(1) and G(2) from hierarchy 1 links and

hierarchy 2 links (Figure 4.6)

STEP2:ChoosingG(1)

STEP 3 : G(1)is not directly connected. It has three components: c1(1), c2(1)

and ca(1). Applying algorithm fo¡ solving the CPP in a non-connected
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cz (1)

2(1)

G(1)

Figure 4.5: Hierarchical subnetwork G(1) and G(2)

subnetwork to find ø(1):

Step 1. : Determining áo¿¡.,(1) and construct a connected augmented

subnetwork G'(i):

Step 1 (i): f = {ó);a : {d}; I : {ól;1 : {ó}

Step 1 (ii): choose components c2(i) and c1(1). ^9 = {3, 4,6,7};T =

{1, 12, 13}

Step 1 (iii);/ :,S : {3,4,6,7};f = {3,4,6,7}

Step 1 (iv): immediate successors of -I are 2(of 3), 12(of 6) and

e(of 7)

n 
- 

f.) 1.) ôì. 
^ - 

f c A a 
=1r - tr, rL.JJ. J - 1Ðr.r.u. f J
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min.{P,,2 : 1, P,,tz : 5, P",g - 2} : P",z : 7

therefore f :2

Step L ("), f- is not in 7, therefore 1 : {2}

Step 1 (iv): Immediate successors of I are 1,5

f : {12, 9, 1, 5}; A : {3, 4,6,7,2}

min.{P,,rz : 5, P",s :2,P"¡:3,P",5-4} : P,,e:2

therefore 7* : 9

Step 1- ("), l" is not in 7, therefore I : {9}

Step 1 (iv): Immediate successors of 1 is 8 | : {L2,1,5,8}; A :

{3,4,6, 7,2,9}

rnin.{Pr,rz : 5rP",t: 3, Pr,s :3rPr,5-4} : Pr,t :2 or P",s :
.)
d

Arbitrarily select 1. therefore 1- : 1

Step 1- ("), f :1isin7:{1,12,13}.

Therefore CzJ :3(3 -- 2 ---+ 7)

Step L (v)(vi) In a similarway, we find

Ct, :5(13 -* 11 --+ g --+ f) Cz,z:3(7 ---, g ---+ 8)

Cs,z : 1(8 -' 7) Ct,s: 1(13 --+ 11)

CsJ :8(11 -+ 13)

Step 1 (vii): Usíng above information we construct a complete

graph Õ(1) (Figure 4.6)
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Figure 4.6: Complete graph Õ(1)

Figure 4.7: Optimal Hamilton circuit ,El(1)

Step 1 (viii) Applying the TSP a.lgorithm (e.g. Little et allSl])

to Õ(1) we find the optimal optima"l Hamilton circuit .H(1)

(Figure 4.7)

Step 1 (ix) From soiution found in Step 1lviii], we construct

connected augmented subnetwork G-(1) (Figure 4.8).

K*
ß

41



2(z)¿þ@19

Figure 4.8: Connected augmented subnetwork G-(1)

Step 2 Appiying the general algorithm for solving the CPP in a di-

rected network[23]to the entire network G we determine the op-

timal À.,* and construct an even augmented subnetwork G--(1)

(Figure 4.9) and find the optimal postman tour ø(1) (Figure 4.10).

STEP 2 Choosing G(2)

STEP 3 G(2) is connected. B"r Applying the algorithm for solving the CPP

in a di¡ected network suggested in [23] to the entire network G rve deter-
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Figure 4.9: Even augmented subnetwork G--(1)

,rar *@
.N

(il rotal length=gg

Þ- Torat Deadheading=21

Iq c
O@ C@C@@*d'O*-@--O)*@*@*

Figure 4.10: Sub-postman tour ø(1)
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Figure 4.11: Even augmented subnetwork G'(2)

mine the optimal Ã,* and construct an even augmented subnetwork

G-(2) (Figure 4.11), and find the optimal postman tour ø(2) (Fig-

ure 4.12)

STEP 2 All subnetworks have been treated

STEP 4 Composing the subpostman tour ø(1) and r,,'(2) as follorvs:

of nodes inc..,(1) = {1,12,13,9,4,6,7,8. 10, 11}

of nodes in ø(2) = {1,2,3,5,6, 12,7,8,9, 11,13}

of common nodes to a,'(1) and ø(2) = {1,3.6, 12,7,8. 11,13}

Set

Set

Set
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Total length -65
Total deadheading=t 2

Figure 4.12: Sub-postman tour ar(2)

Since ø(1) and a,'(2) have nodes in common, from the previous dis-

cussions we know that if any one of the common nodes is selected as

starting node s1, then the optimal tour is the tour with s2 : sr. For

example, let s1 - sz : 6, we obtain the corresponding total postman

tour as shown in Figure 4.13.
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Stan of ol(1)

Þ

e\
ç End ofro(l) & Sta¡t of tr{2)

þ-"ffi*O-*@

Figure 4.13; Total postman tour Q

46



Chapter ffi

Solvå*g t&ae ÐåsËråa6 #2 off Ëïae

üåty of Wåa'exaåpeg Ðxa.esåple

The method developed in this thesis has been applied to solve the snorn'

clearing vehicle routing problem on Priority II streets (Coilectors) and Pri-

ority II streets (Residential streets) of the street network system shown in

Figure 2.1. The real data for the streets of the total network are listed in

Appendix A, C and F. The Priority II class consists of L22 street blocks u'ith

37,700 meters totai length to be cieared. The Priority IIi class consists of

208 street blocks with 89,610 meters total cieared length. AII the streets of

Priority II and Priority III are trvo-way streets.

By using the routing strategy developed in this thesis, we obtained the

actual vehicle routes for clearing out the streets of these two classes. For Pri-

oritv II street class, the streets are not all directly connected. They constitute

5 components which are iinked by streets of other cl.asses (Appendix D). The
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actual vehicle route for clearing ihis street class is shown in Appendix E. it

contains 8,322 meters deadheading length.

For the Priority III street class, the street blocks are not all directly con-

nected either. They consists of 54 components (Appendix G). The actual

vehicle route for clearing this street class is shorn'n in Appendix H. It con-

tains 18,742 meters deadheading length.

We will not provide the composed vehicle route thai contains botir the

Prioriiy II streets and Priority IIi streets here. Such a route can be easily

obtained by selecting a common node to both the Priority II and Priority III

streets as the starting node.

To this moment we have not yet used the vehicle routes obtained in this

thesis to perform the actual clearing operations. In order to assess the routing

strategy developed in this thesis, we use the following formula to estimate,

in theory, the total time required to complete the operations on each priority

street class:

(5 1)

complete the

T*,"t(h):t+-t+
where

T.t"r(h) : total

streets

time required to
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L.(h): total cleared length for priority å. streets.

L¿(h): total deadheading length for prioritv å streets

úc: ãY:rð,ge clearing speed

ad: average deadheading speed

From the City of Winnipeg, we obtained that the average clearing speed Ð"

is 5 - Tkmlh and the average deadheading speed u¿is 20 - 3\krnlh,. Hence

using the routing strategy developed in this thesis, the total time required

to complete the operations on Priority II & III streets, in theory, are

T*,"t(r): '"-Jt) + 
¿,JÐ - 37'700 +8'?22: 6.56(å.rs) (5 2)7)cAd6'25

for the Priority II streets and

r,.Q) , L¿(2) _ 89.61 , 78.742 _.,.Tr"r"t(2) : =i * ";ï: -u - 25 : ,r.56(å.rs) (5 3)

for the Priority III streets.

In the City of Winnipeg, the maximum allowed completion times for Prior-

ity II streets and Priority III streets are 481¿rs and 60å,rs, respectively. Hence

by using the routing strategy developed in this thesis, the total completion

time required, in theorS', are only about 74To a:nd 26% of the maximum al-

lowed completion times for these two street classes.

The results are summarized in Table 5.1.
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Table 5.1: Resuits of using the proposed strategy to
solve the SCVRP on Disrict #2 strees

Priority Total Deadheading Total Cleared Length
Completion time

Max. allowec Estimated

I N/A 117,416m 24hrs N/A

tr 8,322m 37,7Wm 48hrs 6.56hrs

u 18,742m 89,610m 60h¡s 15.56hrs
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Claapter ffi

Ðåscussioxs of Ëhe $olaxÈiosa
&/åetlac¡C

We have already presented a complete solution method to solve the

SCVRP in chapter 4. Such a method, as we have pointed out, is only heuris-

tic. This is because the methods for solving the CPP in the non-directly con-

nected subnetwork and subpostman tour composing probiem may or may not

produce the optimal solutions, depending on the structure of the network.

In this chapter, u'e'¡'ill discuss these problems in more detail and explore the

optirnal solution method to solve them. We wili give particular attention to

the CPP in the non-directly connected subnetwork since such a problem is

met verv frequently in the SC\iRP. The discussion will be divided into two

sections. In Section 6.1, the solution method for solving the CPP in a non-

directly connected subnetwork, tirat is, finding the optimal postman tour in a

subnetu'ork consisting of a number of components rvhich are connected onJv

through links of other classes, will be discussecl. We rvill first exarrine tl-re
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heuristic soiution methoris existing in literature to solve such a probiem and

tlren present a method based or dynamic prograrnming which can solve the

problem optimally. All these methods will be tested in a small example net-

work shown in Figure 4.4. The computational efficiency and solution quality

are then compared. In Section 6.2, the solution method to the subpostrnan

tour composing problem will be studied. We wiil present a method to obtain

the optirnal solution to such a problem.

6.3.

6"1"1

Ðiscussïor¡ of the Solutíon lWethods to
the CPF ín ,& Non-cornneated S"ubnet-
worl{

F{euristic methods

Apart from tire effort rnade bJ' Aifa and Liufl] to solve the CPP in the

non-directly connected subnetwork, Orloff[39], in the Rural Postman Prob-

lem (RPP) and Tucker and Bodin[51], in the street sweeping vehicle routing

problem have also dealt with a similar problem. The}, both presented so-

Iutioir methods which are different from that suggested in [1] to solve such

a problem. Unfortunately, their methods, are heuristic and can obtain the

optimal solution onlv in special cases. The methods suggested in [39] and

f51] are described belorv.
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Orloffts method

The problem-solving scheme suggested by Or1otr[39] is similar to that

suggested in [1] in deriving a solution, that is, solve the problem through

three major steps:

step for determining an optimal set of repeated links and constructing

an even augmented subnetwork (making-even step);

step for determining an optimal set of connection links and forming

connected augmented subnetwork (connecting step); and

-a step for finding an Euler tour (finding-Euler-tour step).

Different from [1] where the connecting step is taken first and then followed

by the making-even step, in [19], these two steps are executed in the reverse

order. The method employed b5r Q¡1oç[39] for determining the optimal set

of repeated links and constructing an even augmented network is the same

as that for solving the CPP in a connected network suggested in [23], except

it is appiied to the entire network. In other words, the links not belonging

to the subnetwork ma,¡' be used to make the odd nodes even. If the even

augmented subnetwork is nou' connected, tiren the optimal solution to the

problem can be found by applying the procedure for finding the Euler tour,

since it satisfies the two conditions for an Euler tour to exisi[23]. However,
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when ihe even augmented subnetwork still remains un-connected, then a set

of links to connect the remaining un-connected components is determined by

using a method based on a subtour elimination technique simiiar to that used

to soive the TSP. The method is summarizedin an algorithm displayed below.

Step 1 Construct an even augmented subnetwork G"(h) from the origi-

nal subnetwork G(å.) using tlie algorithm for solving the CPP in the

directed network suggested in 123]. Note that such an algorithm is

applied to the entire network G.

Step 2 Check whether G-(h) is connected. If it is then go to Step 4;

Otherwise go to Step 3.

Step 3 Construct an even) connected augmented subnetwork G""(/z) as fol-

lows: When duplicating some shortest paths between odd-degree nodes

on G= (4.), let one of them cross a node of the even component, say ck(h) ,

which remains un-connected after Step 1. Find the least cost way to

do so by using the subtour elimination algorithm similar to that for

solving the TSP t.H 
"yl is far from the rest of G-(h), then use an5,

node of c¡(lt) as the connection node.

Step 4 Find a,n Euler tour, ø(å.), on G*(ä) using the algorithm for the Eu-

ler tour (e.g. Edmonds and Johnsonl23]'s algorithm).

rNo detail soìution method was provided in [35]
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Example

Consider the example network shown in Figure 4.5. We wish to find sub-

postman tour c.,'(1) on G(1). By applying the above algorithm we construct

a subpostman tour of G(1) as shown in Figure 6.1. The total deadheading

is 19 units.

Shortcomings

The shortcomings of Or1off[39]'s method can be identified as follou's:

1. The solution quality obtained is dependent on the structure of G(å.).

No optimal solution is guaranteedíf G-(h) remains un-connected after

Step 1. This is due to the fact that connecting an even component

in other ways may yield an improved solution. See for example the

dynamic programming method described in Section 6.1.2.

2. The computation becomes exceedingly difficult when more than one

component of G(h.) is even. This is due to the fact that the possible

ways to connect these components would be a very large number.
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Odd node of G(l) ue 6,4. DuPlicate

the minimum cost path f¡om 6 to 4 make

G(1) even.

(a) Subnetwork G*(1)

3(1)

s(2)/

Since components C1

alrdC?-arc everL when
duplicating the path from
the odd node 6 to 4, let
such a path cross a node in
Cl and a node in C2 in order
ûo connect them.

The minimum cost to do

so is obtained by choosing
node 12ofCl andnode
11 of C3 as the connection
mdes

e(1 )

4(1)

(b) An even, connecæd augmented subnetwork G*"(1)

(c) Sub-postman tour o(l)

Figure 6.1: Subpostman tour ø(1) obtained b1'using O¡ioff's method

Total length=$
Tolal deadheading=I9
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Tucker and Bodin's method

Tucker and Bodin[5l]'s method to solve the CPP in the non-directly

connected subnetwork is quite simila¡ to [39], that is, it employs the same

problem-solving scheme to construct a solution. However, it uses, in the con-

necting step, a different technique based on the M'ini,mum Spanning Tree to

find the optimal set of links to connect t,he remaining un-connected compo-

nents. The method can be described as the following algorithm:

Step 1 Construct an even augmented subnetwork G-(/z) from the origin

subnetwork G(IL) using the algorithm for solving the CPP in the di-

rected network suggested in [23]. Note that such an algorithm is applied

to the entire network G.

Step 2 Check rvhether G"(h) is connected. If it is, then go to Step 4.

Otherwise go to Step 3.

Step 3 Construct an even. connected augmented subnetwork G-'(å.) from

G- (h)

Step 3 (i) Determine the closed nodes between each pair of compo-

nents in G"(ä) using a geographical estimate called the "Man-

hattan" estimate (See detailed description in [51]). Construct a,

complete grapir O(ä) : (1ú, -4) where N ir o set of nodes denoting

the components of G-(h) and ,À is a, set of links representing the

shortest distance between each pair of the components.
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Step 3 (ii) Find the minimum spanning tree T(h) on Õ(å.) The

branches of T@) indicate which pair of components should be

connected.

Step 3 (iii) Using the solution found in (ii) construct an an even, con-

nected augmented subnetwork G--(å) as follows: For each pair of

components to be connected, identify the shortest paths between

the closest nodes ín each direction by using the shortest path al-

gorithm and join the closest nodes using these patirs.

Step 4 Find an Euler tour ø(å.) on G"(ä) using the Euler tour finding a1-

gorithm (e.g. Edmonds and Johnson[23]'s algorithm).

Example

Using the above algorithm we flnd the solution (Figure 6.2(a), (b),(d))

to tire same sample probiem shown in Figure 4.4 The total deadheading is

23 units. Note that the method for determining the closest nodes and the

shortest path between components developed in [1] is employed since the

geographical estimate is nof applicabie in this case.

Shortcomzngs

The shortcomings of Tucker and Bodini50]'s rnethod appear in the follou,-

ing two aspects:
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trffi'

Closest nodes

(a) Subnetwork G*(1)

between C1,C2=(1,3)
c1,ca=(13,11)
c2,ca=(8,7)

@) A complete Craph@ (1) for
the components of G(1)

Figure 6.2; Subpostman tour ar(1) obtained by
method

linking

(d) A solution which is not a tree may yield an improved solurion

(c) The Minimum Spanning tree T(1).
Note that two links connecting
a pair of components is viewed
as a Eee branch.
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gf:"t
(2)

)
(1)

(e) An even, connecæd subnetwork G**(1)

@Feeþ-

Total lengthd4
Total deadheadingF2o

(l) Subposunan tour a{ 1)

Figure 6.2: continued
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L The method useci to find the shortest distance between components

may not be accurate enough and may become very inefficient when a

component contains a large number of nodes.

Finding the optimal set of links to connect the components by using the

Minimum Spanning Tree solution may not be optimal. This is because

a solution which is not a tree (Figure 6.2 (c)) may yield an improved

solution.

The approaches for solving the CPP in the non-directly connected subnet-

work discussed so far are only heuristic and the solution quality is dependent

upon the nature of the subnetwork. The main reason for not guaranteeing

the optimal solution is that the optimization procedure is divided into the

making-even step, the connecting step, and the finding-Euler tour step and

they are taken independentlr'. The nodes used as the connection nodes are

restricted in a certain subset of nodes in the components; either the closest

nodes between components (e.g. Alfa and Liu[i] and Bodin and Tuckerfbl]),

or the odd nodes in the odd-components. Horvever, the connection nodes,

can be any nodes in a component. This can be proved as follows: Suppose in

a subnetwork G(ä) consisting of m(h) components c1(ñ.), c2(h),. . . ,c^Ø)(h),

one wishes to construct an optimal postman iour c.r(å,). Since such a tour

is a, round trip we may start at any component in analyses. Without Ìosing

2.
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generality, let us select component ,r(h), for example, to start with. Now the

problem is how to select a node in c1(å.) to start with the tour. Suppose 'we

arbitrarily select the node, s1, â.S the starting node. We can see that afte¡ we

trat'erse each link of c1(h) at least once via an optimai tour we may end up

with either s1 when s1 is even or another odd node s', when s1 is odd. Let us

denote r"r,",r(h) as the length of such an optimal tour and let n"i,",(h) be the

length of the optimal partial tour of u(h.) slaúing from sl that visits each

link of the remaining components cir(h),cjr(h),...cjùLuL)_l(h) at 1east once

and finaily returns to s1. Obviously, the length of the optimal tour ø(/z) is

determined by

l r(h) l: mjnlo,,,",,(h) * rt",,,",(h)] (6.1)

Therefore, any node, not only the closest node between two components

(i.e. Tucke¡ and Bodin[51], Alfa and Liu[t]) or the odd nodes (i.e. Orlotr[39]),

can be used as the connection node, provided the rest of the postman tour

to be constructed is optimal.

6"L"2 Optimal rnethod - dynamic programming ap-
proach

This section presents an optimal solution method to solve the CPP in a

non-directly connected subnetwork. The method is based on the dynamic

programming approach which is similar to the one fo¡ solving the Travelling
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Salesman Problem(TSP ) [3].

Consider the CPP in a non-directly connected subnetwork G(h) consist-

ing of rn(h) components ct(h),cr(h),. . . ,c^Ø)(h) as a multi- stage decision-

making problem. Without losing generaiity, since the solution u,'(å.) is a round

trip, it can be viewed as a closed walk which starts from a node of certain

component, visits each of its links at least once, and then the next un-visited

component and visits each of its links at least once, and so forth until it

finishes visiting all the remaining un-visited components, and finally returns

to the node of the beginning component. We may start at any component,

sa¡' c1(å.), in anaiyses. Suppose at some stage k(k : I,2,...,rn(h)), the

optimal tour, c.r(å.), starting from the starting node, ,{t), of component c1(å,)

one has reached the starting node, 
"jfr), 

of the component cr(ä). There are

(*(h) - k) components cj,(lL),ci"(ll),. . . ,ci^1n¡_*(å,) remaining to be visited

before returning to slt). Then ø(å.) is optimal if, and only if, the length

of its partial tour starting from 
"Í*) 

thot visits each link of c;(h) at least

once and then the remaining componell.ts c¡r(h),cjr(Il),...,cj,o(u)_u(å,) and

finally returns to slt) is optimal. Otherwise one may always obtain an im-

proved tour by choosing the least-cost partial tour starting from ,Ío) thot

visits each link of c;(h) at least once and then the remaining components

"¡,(h), "¡r(h),. 
. . t cj¡¡¿(t¿)-A.(å.) and flnally returns to slt).

Let us define
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k :stage. k : I,2,...,r"(h). At stage 1, the postman from starting node

r[t) b"gir,. to visit the links of c1(å.).

"Ío) 
: state variable on stage k. It is ihe starting node on component

c;(h)(i:7,2,...,rn(lr) and i, l7 1f k + 1), where the postman tour

ø(å) begins to visit links of component c¿ and then the remaining com-

ponents 
"¡,(h),cj,(h),...)cjn,Øt-k(å) 

and finally returns to s[t). A set

of decision variables Sjo) i. a set of nodes which are to be selected as

the starting node on component c;(h)

"t:")Glo\: decision variable on stage k. It is the selection of the starting

node on the component c¡,"(h)(j-: jr, jr,...ti^(h)-k), given that the

,rod" 
"jÀ) 

on compon ent c;(h.) has been used. as the starting node on

,(h). 4 set of decision variables U\Ðçt\k)) is a set of nodes which are

to be selected as the starting nodes on componert c¡,"

¡{n)þ¿(h.);cj,(h),cj,(h),...,tcj,n.(t,)-t"(å.)) l,1o¡,"1,r: length of the optimal par-

tial tour of. u(tt) at stage k. It starts from r(Ë) and visits each link

of c;(h) at least once and then the ^(h) - fr remaining components

cj. cjzt . . .t cj,,(t,.)-, ald finall1, returns to sfl)
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dr¡*GÍo),"Í:'l("Ío))) = length of the shortest path starting from ,,od. ,!È) oo

+(å) that passes through each link of c;(å.) at least once and reaches

z!e)1s(Ë)¡ of component c¡*

With the above remarks the CPP in a non-directly connected subnetwork

can be defined as the following typical dynamic programming problem:

/(u)(q(¿); "¡^(h), "¡^(h), 
. . . ,cj^!o)-"(å)) i"r.r,"or:

mi4.{ ,*t+. {d,r;("Í*), "r(:)("Ío)) 
-¡ /(È+1)(q(å); 

"r., 
(h), 

"u(ä), 
. . . ,

i J/clrn(h)i,(Ð1,(r))

ci^-,(h), 
"i^*r(h), 

. . . , ci.4t ¡-t(ä)) l.t-,,,['l ]]

(6.2 )

Applying the above equation recursively we begin with

¡(^(h))þ;(h)) 1"1-rur¡,"1,,= d,r(rÍ-(t')), 
"(t)¡ 

vi + 1 (6 3)

and terminate with

¡(t)(cr (h); 
"¡,(t ), "¡,(h), 

. . . , cj^-,(å.)) 1,1,¡,,1,r (6.a)

The lengtir of the optimal path is

lr.,(å) l: *l* {f(')(c'(å); "¡,(h),"¡(h),...,cj^-t(å)) 1,,,r .,,,} (6.5)
-^(1) " õt érvôl
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and the optimal tour is the one having such a, Iength.

Example

Using the dynamic programming approach, rve soive the CPP in G(1) of

the network shov¡n in Figure 4.4. The steps are displayed below. (note tirat

(h) is omitted if there is no ambiguity)

Number of componetl ¡n : 3 (c1, c2, ca)

Select c1 as the starting component S{1) : {"[t)] : {1,12,13}

(1) sÍi):1

Atstagek:3

rn-k - 3-3:0 No component left to be visited. After visitirig alllinks

of c¿) one returns to slt)

Calculate ¡{z) (c;) l,{.,,,,,,

Seiect c;:

k+L, c;*ct, c;--cz or ci:ca
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(i) c¿ : c2 .gjt) : ir!t)) : {3, 4,6,7}

¡(z)þ) l"{,) "{,¡:"2 '" 1

drrlf),s[')¡ :
¡{z) (cz)

¡(s) (cz)

¡(s) (cz)

¡(:)(cz)

I 

"{. 
) =r,,{, ) =,

l"{.)=n,r{r)=,

I ,{. ) -u, "{, 
) -,

l"{:)=7,"{r)=,

: drr(3,1) : 32

: d,n(4,1) : 28

: drt(6,1) : 3¡
: ilrt(7,1) : 3e

(ii) c¿ : ca .gÍt) : {r!t)} : {8, 10, 11}

¡(s)(ce) l,{.),,{,): drr("[t), 
"lt)¡ 

:

Atstagek:2

rn-lc-3-2:I 1 cornponent left to be visited.

Calculate ¡Q)(c¿;cj, ) l"rrl,,r,r

Select c¿,

k+I cá

Therefore

cj, * ct Components other than c1 ãle c2 and ca

Cti C;- : Cq OI C: : C2'. C;- : CtL) J! ut J!

"J1

t,,
ci --

o/



¡(z) (czi cs ) | 

"1,¡ -.,"Í,, =, 
: *i" { i::ÍT,ià iirlî:ì in liä i"ã j'n, 

} = n,
t dr"(3, tt) + ¡tr)(c:) Irr,r: 33 + 15 : +g )

From equation 6.2 we have

(i) c;: cz;ci, = cz st') : {rt')} = {3, 4,6,7} u!'z)çslz)): 1.r[')1"t')¡1 =

{8,10,11}

From equation (6.2) we have

¡(z)þz;cs) l,!,r,,!,);,ii&,Írrr( 'f,),"f)ç'l'); + ¡(')1".) 1.5,r1"12r¡,"r,r)

For s!2) - 3,

Fot 
"!') = 4,6,7, in a similar'rÃ¡ay, we obtain:

¡(z)(cz; cs) j,!rr=n,,{,)-r= 44 ¡Øþz;ce) l,!,r=.,"1r¡-r= 51

¡(z) (c2;.r) l,!rr=r,,rr¡-, : 45

(ii) c; : csi cjt = c2 ^t{') : {"[')] = {8, 10, 11} U[r)çs\rl¡ =

i"t')("5'))) = {3, 4,6,7}

From equation (6.2) we have

¡(z) þs;., ) I 

"1,r,,Í,r 
:"ffi 

,f 
daz ( 

"t'), 
u\') pp ¡ + ¡(3) 1 c, ¡ |,rz) ç,rz) ¡,,( 

r r )
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For s[2) : 8 we have:

¡(z) þs;", ) 1"5,r=r,"1r¡-, : rlin

dsr(8,3) + /{2)(c¡) ls,r: r0 * 32 = 42
d"z(8,4) + f(z)(cs) ln,r= 14 *28 = 42
dsz(8,6) + /t2)(cr) lo,r: 7 + 35 = 42
drz(8, T) + f{2)(c,g) lo,r= 6 * 36 = 42

=42

In a similar way, for s!2) : 10, 11 we obtain:

¡(z)(cs; "r) l"l'r=r0,,1,r-r: 46 ¡Ø(cz;"r) lolrr=r,,1r¡-r= 44

Atstagek:1

rn- k - 3 - !:2 2 component left to be visited. The next starting node

i, 
"(t)

Calcul.ate ¡Q)þ;; cjt t ciz) l"{,1,,r,r

Select c;, cj. cj,

k : I c; : ct cj, # q since component other than c1 ðÌl- c2 and ca

therefOre cj, = CZ; Cj, = ca or Cj, : cs; cj, : Cz

The length of the optimal tour with the sta¡ting node "Ít) it

f#ïi:::l"l,l'vuitt,,t't --' '

69

, z!1)qs[1)¡ + f(z)k2;cs) l,!,r(,Í,r),,Í,)=r]
, z!1)1s{1)¡¡ + f(z)þ";") l;,ì;,,,;r,f,",i Ì

)

¡(t)þti ci, ciz) l,{,)=r,or,r_,: min



(i) c¿: I,cj,. : c2)cj2 : ca {"Í')} : {1}, 1zl1)1"[1)¡1 : {3,4,6,7}

dn(r,z) + f{2)(cz;ce) ls,r
drr(I,4) + f('z)(cz;cz) lt,t
drr(I,6) + /{'z)(cz; cs) lo,r
drz(I,7) + f{2)þz; cs) lz,t

drr(7,8) + /{'z)(cs; cz) ls,r
drr(I,10) + ¡(z)(cs;cr) lro,r
dtz(I,11) + ¡(z)(cs;"r) lrr,r

: min

( 75+48:63 \
I lg + 44:68 I¿ \-KOì r¿+51:G5 (-""
I r+ + a5:59 )

(ii) c; : 7,cj,. : ca,c¡. : cz {tlt)i : {1},

¡(1)(cr; cz, cz) l,{,):r,"{,)_r: min

{"1')('!'))} : {8, 10, 11}

: mln
L3+42
14+46
I1+44

-ùd

:55 I
:60 i
:55 

,J
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Hence the length of the optimal tour ø(1) for s[1) : 1 is

mln I f{1)(ct;c2,ca) lu{,)=r,,{,)=r:59 ì, _
\ /{1)(cr ;ca,cz) i"{,)=r,ur,)=, : 55 Í

In a similar way) if we let

(2) s\1) :12 we yield

(3) s[i) : 13 we yield

¡(t)þt; ca) cz) l"r,)=rr,,{,)=ru: 53

Ilence the

(¡r
-i,' I f(

|./'

Iength of the optimal tour to G(1) is

t)("r;rr,cz) l"t,l-, .1r¡-,: 55 I
t)("r; 

"r, 
rr) l"i',=;;'."1,,=rr: 5z | 

: /{t)(., i cs, cz) i"r,)-rr,"{,)- ,r: 52

')("r;r",cz) l.r,l_.a .(r)_,o: 53 I'ôl -¡ù,ù1 -rr )

71



s(2)

Figure 6.3: çott"sponding augmented subnetwork of G(1)

The corresponding augmented network with above soiution is shown in Fig-

ure 6.3 and the sub-postman tour is shown in Figure 6.4. The total dead-

heading is 52 units.

C o rnp ut ati o n al f e as'ib ility

Although the dynamic programming approach presented abcve can pro-

duce the optimal solution to the CPP in a non-directly connected subnetwork,

it is very difficult to implement on the computer due to the storage require-

ments, a probiem that also encountered when using dynamic programming

method to solve the TSP. In fact, the CPP in a non-directlv connected sub-



Total length=S2
Total deadheading=1 g

Figure 6.4: Sub-postman tour u,'(1)

network can be viewed as a special case of the TSP where one is required not

only to visit each com.ponent (equivalent to the node in TSP) at least once

but also to visit the links of each component at least once. If there is oniy

one way to visit the links of each component, then the CPP in a non-directly

connected subnetwork is exactly the same as the TSP.

In solving the TSP using the dynamic programming approach, to calculate

.f(Ê) oo stage À, the number of values of /(t+t) that needs to be knorvn is

g(n,k) = (n - L)tl& - 1)!(n - /c - 1)![3] (6 6)

with 32k memorv

to be soivable for

þ
&

whe¡e z is the number of nodes in TSP. On a computer

(such as the IBf{ 7094), the largest problem size reported

TSP was 7¿ = 15i31

ND
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Since we can actualiy visit the links of a component 'oy starting from any

of its nodes, the number of ways to visit the links of a component is usually

more than one. Hence, using the dynamic programming approach, the prob-

lem size that can be handled in solving the CPP in a non-directly connected

subnetwork, is less than the one that can be handled in solving tlie TSP.

In concluding this section we can see that the key to solving the CPP in the

non-directly connected subnetwork is to determine the starting node on each

un-visited component. This is due to the links to connect the components

can also be used to make the subnetwork even at the same time. We must

state that the solution to such a problem is very difficult. None of the solu-

tion methods (heuristic or optimal) discussed so far is superior to another,

when taking into account the computational efficiency and the solution qual-

ity requirements. For the heuristic approaches, the computation is easy but

the quaiity of the solution is dependent on the structure of the subnetwork.

Orlof[37]'s method works well when the subnetwork contains only one even

component. If it contains more than one such component, the solution ap-

proach becomes exceedingly inefficient, since the solution branches expand

rapidly. Tucker and Bodin[50]'s method may produce a solution in a large

scale netrvork but such an approach requires a special method to determine

the distance between components, hence it may not be suitable for theoreti-

cal research. Alfa and Liufl]'s method, rvhich is also heuristic, works fast and
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is able to solve the reiatively large scale problem since algoriihms for solving

the general CPP in the directed network and the TSP are readily available.

The dynamic programming approach, on the other hand, is able to produce

the optimal solution all the time from the theoretical point of view, but

the large storage requirements make the practical implementation on the

computer extremely difficuit. Therefore such an approach needs to be more

computationally feasible.

The evaluations of the solution methods for solving the CPP in the non-

directly connected subnetwork are summarized in Table 6.1. In this thesis,

since we intend to use the IBM PC to perform the vehicle routing, taking

into account the solution quality and computational efficiency requirements,

the proposed solution method adopts Alfa and Liufl]'s method to solve the

SCVRP.

ññw"á Ðïscu.ssion of the Sotrutíon hzlethod to
the Sub-postrnan Torm Comeposírag Fnob-
lerrr

As we stated in Section 4.3.2 of chapter 4, the solution obtained by using

the subpostman tour composing method is only near optimal, el'en though

there exists a common node to all the subpostman tours. This is because

sometimes one ma)r not need to visit all links of a subpostman tour before
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going on to the next, provided that ali the iinks that are required to be

covered have already been visited

If we observe the problem more closely, we can see that such a problem

occurs only in the subpostman tour, ø(r), where its starting node, s,, is an

odd node in the original subnetwork G(r). In such a case we need to find an

optimal tour that starts from s, and traverses each link of G(r) at least once

and ends at another node, s',. Such a tour is often called the Open Post-

man tour and its corresponding open walk that traverses each link of G(r)

exactly once is called lhe Open Euler tour. Il can easily be proved that if a

given network contains more than two odd nodes, there exists an Open Euler

tour which begins at one odd node and ends at another(See Deo[20]). Hence

'we can see that wherever the starting node of a subpostman tour is odd in

the original subnetwork, we need to identify an open postman tour and check

the ending node of the tour to see if the condition in equation (a.6) is satisfied.
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ühapter V

Coxscla-x.s] aå'i s

The present investigation of the optimal vehicle routing design has re-

vealed that the Chinese Postman Probiem on a hierarchical network, or the

hierarchical link-covering vehicle routing problem, has received relativeiy lit-

tle attention in both the theoretical aspect and the practical aspect. Such a

problem appears not only in snow clearing vehicle routing but also in many

other real-life vehicle routing problems such as the street sweeping, garbage

collection, police patrol. etc. This thesis developed the optimization method-

ology to solve such a problem in theory and apply the developed methodology

to solve the real-life problem in practice. The Chinese Postman Problem in

a hierarchical network, in practice, can be solved optimally using the general

CPP solution and the dynamic programming method if the given network

size is relativeiy small and the links of each hierarchy are all connected. If the

links of some of the hierarchies are not directly connected, the problem be-

comes exceedingly complicated and rnay be solved only through tire heuristic
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soiution method.

In summary, the following aspects of the postman problem in a hierarchical

network are tackled throughoui this thesis:

ø The modelling;

ø The solution method to solve the problem. This includes

- Optimai solution method when links of each hierarchy of the hi-

erarchical network are connected;

- Heuristic metirod when links of some hierarchies of the hierarchical

network are not connected'

- Exploration of optimal soiution method when links of some hi-

e¡archies are not connected -introduce a dynamic programming

method

ø Practical application of the proposed solution rnethod-soh'e the SCVRP.

Directi,on of future research

In theory, the foilowing may be developed:

ø A more accurate mathematical model formulation.

o A more efficient soiution algorithm. This includes:

- A more efrcient aigorithm to solve the CPP in a non-directll'

connected subnetwork optimally;
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A more efficient algorithm to solve the subpostman composing

problem;

A solution algorithm which does not require the decomposing of

the original problem.

An algorithm to deal with the problem in the multi-postmen case

In practice, the following may be considered to be the future improvements:

ø The exact number of times for the vehicle to clear out a street, given

the number of 1anes, should be calculated more accurately. In this

thesis, \¡/e assume that to clear out one side of street with r number of

lanes, r vehicle movements are required. However, such a value may

be varied. For example, the weather conditions such as the thickness

of the snow fall, the variation of the road such as the yield turns, bus

routes, changes of the lane number, etc.

ø The width of the street shouid be considered in the vehicle route. This

is because the number of snow plows needed during the operation are

dependent on the width of the streets being cleared. Sometimes the

operations are better completed on a group of streets having the same

width before going on to the others.

o The division of the total vehicle route into segments in order to allow

several clearing vehicles to carry out the operation.
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ø The snow hauling operations should be incorporated.
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FN TN LTH P #LN BLOCK NÀME

Appendix .{
Ðistrict ff2: Priority I Streets

FROM

'l

2
2
4
4
5
5
9
9

11
11
13
13
15
15
17
17
'r9
19
21
21
23
23
¿5
25
27
27
29
29
30
30
32
32
33
33
36
36
39
39
41
41
43
43
45
45
48
48
49
49
55
55
63
63
68
68
70
70
73
73
76
76
79
79
93

2
1

4
2
5
4
9
5
'1

9
3
1

5
3
7
5
9
7

21
19
23
21
25
23
27
25
29
27
30
?q
32
30
33
32
36
33
39
35
41
39
43
41
45
43
48
45
49
48
55
49
63
55
68
63'to
58
73
70
76
73
79
76
93
79

63
63
80
80

188
188

80
80
78
78
80
80
90
90
88
88
88
88
90
90

212
212

95
95

175
i75
112
112
125
125

17 40
17 40
230
230
450
450
125
125
100
100

87
87
85
85

170
170
175
I tÊ

263
262
100
100
200
200

90
90

125
125
115
115
100
100
100
'1 00

1

1

1

1

'1

1

1

1

1
.l

1

1
.1

1

PorÈâge
Por ta ge
PorÈage
Por tage
Portage
Portage
Portage
Portage
Por ta ge
Portage
Por tage
Por Èa ge
Portage
Portage
Portage
Portage
Portage
Por t'age
Portage
Portage
Por ta ge
Portage
Portage
Portage
Portage
Portage
Portage
Portage
Poratge
Por:age
Portage
Portage
PorÈage
Por Èage
Por ta ge
Portage
Por Èage
Portage
Portage
PorÈage
Por Èa 9e
Portage
Portage
Por ta 9e
Portage
Por Èa ge
Portage
Por tage
Portage
Por ta 9e
Por tage
Portage
Por Èa qe
Por ta ge
PorÈage
Portage
Por tage
Por ta ge
Por ta ge
Portage
Por tage
Portage
Portage
Por ta ge

Ri ve rbend
Garden
Graden
Riverbend
Ri we rbend
Wi n s t.on
Wi n st, on
CaveII
CaveI I
Bour keva L e
Bour Ieva f e
Riveroaks
Riveroaks
Parkview
Parkview
Roseberry
Roseberry
Colligiate
Colligiate
Ferry
Ferry
Li bra ry
Li bra ry
DougLas
DougLas
À1bany
À1bany
Deer Lodge
Deer Lodge
Deer Lodge
Deer Lodge
Assi.niboine
Àssiniboine
OIive
Olive
Moray
Moray
Lake
La ke
9Ji ndham
Wi ndham
Thompson
Thompson
liloodbr idge
woodbr idge
ord MiLr
old Mi11
Woodhaven
t{oodha ven
Oakdean
Oakdean
Harris
Harris
I.loodland
Woodland
lJood 1a nd
tloodla nd
CounÈry Club
Country club
Greenac re
Greenac re
Go1 f
Gol- f
Daer

Garden
Ri verbend
Ri ve rbend
Graden
winston
Ri ve rbend
Cavel 1
vfinston
Bour keva 1 e
Cavel. I
Riveroaks
Bour keva I e
Parkview
Ri veroaks
Roseberry
Parkview
CoLLigiate
Roseberry
Fer ry
Colligiate
Li bra ry
Ferry
DougIa s
Li bra ry
ÀIbany
DougJ.as
Deer Lodge
ÀLbany
Deer Lodge
Deer Lodge
Àssi n iboine
Deer Lodge
Olive
Àssiniboine
Moray
OIive
Lake
Moray
windham
take
Thompson
wi ndham
woodbr i dge
Thopnson
old MiL1
Hoodbr i dge
Woodhaven
old MilI
Oa kdea n
9loodha ven
Harr i s
Oa kdea n
9Jood 1a n d
Harris
I.lood 1a n d
Woodland
Country Cfub
Hoodland
Greenac re
Councry CIub
Gol f
Greenac re
Daer
GoI f
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93 99 115
99 93 115
99 101 120

1 01 99 120

I
I
I
8
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PorEage
Portage
Portage
Portage
Portage
Portage
Por ta ge
Portage
Portage
Portage
PorÈa9e
Portage
Portage
Portage
Portage
Portage
Por tage
Portage
Portage
PorÈage
Portage
Portage
PorÈaqe
Portage
Portage
Portage
PorÈage
Portage

Dasr
Banting
BanÈing
Ki rkf iel.d
Ki rkf ield
Shelley
She J. l ey
westerood
westwood
Rouge
Rouge
Sumach
Sumach
Sea ton
Seaton
Raquette
Raquette
BesÈ
Best
Bedson
Bedson
Buchanan
Buchanan
Stewart
Stewa rd
St Charles
St Charles
Gagnon

Banting
Daer
Kirkfield
Banting
Shelley
Kirkfield
WesÈwood
ShelÌey
Rouge
west$rood
Sumach
Rouge
Sea ton
Sumach
Raquette
Seaton
BesÈ

RaqueÈte
Bedson
Best
Buchanan
Stewart
Bedson
Buchanan
SÈ Charles
S t er¡a rd
Gagnon
Sts Charles

'1 1 101
90
90

10'1 111

11 139 130
39 111 130
39 1 59 430
59 1 39 430

159 190 240
190 159 240
190 218 85
218 1 90 85
218 220 65
220 21 I 85
220 232 8s
232 220 85
232 234 8s
234 232 85
234 2s8 700
258 260 200
258 234 700
260 258 200
260 262 1 50
262 260 1 s0
262 264 1 00
264 262 1 00

I

1

1

I

1

1

1

1

1

TOTÀL CLEÀRED LENGTH: 67,960M
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,A.ppendix E
District f2: Vehicle Route For Priority I Street

FN TN LTH P #LN BLOCK NÀME TO

1

2
4
5
9

11
13
15
17
19
21
23
25
27
29
30
32
33
36
39
41
43
45
48
49
55
63
68
70
73
76
't9
93
99

101
1'1 1

139
159
190
218
220
232
234
258
260
262
264
262
260
258
234
232
220
218
190
159
139
111
101

99
93
79
76

2
4
5
9

11
13
15
17
19
21
23
25
27
29
30
32
33
36
39
41
43
45
48
49
55
63
68
70
73
76
79
93
99

101
111
139
159
190
218
220
232
234
258
234
262
264
262
260
2s8
260
232
220
218

63
80

188
80
78
80
90
88
88
90

212
9s

175
112
125

17 40
230
450
125
100

87
85

170
175
263
'1 00
200

90
125
115
100
100
115
120

90
130
430
240

85
85
85
85

700
700
150
100
100
150
200
200

85
85
85
B5

240
430
130

90
120
115
100
100
115

90
59
39
1'1
01
99
93
79
76
73

1

1

1

1

1

1

1
'1

'1

1

I
I
I
I
I
8
I
I
8
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
8
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
8
I
I
I
I
I
I
I
I

Portage
Portage
PorÈage
Portage
Portage
Portage
PorÈage
Portage
Portage
PorÈa9e
Por t,age
Portage
Portage
Portage
Poratge
PorÈage
Portage
Por tage
Portage
Portage
PorÈage
Portage
Portage
Portage
Portage
Portage
PorÈage
Port.age
PorÈa9e
PorÈage
Portage
Portage
PorÈage
Portage
Portage
Portage
Por tage
Por tage
Portage
PorÈa9e
Portage
Portage
Port,age
Portsage
Por ta 9e
Portage
Por t,a çe
Por ta ge
Por tã ge
Porta ge
Portage
Portage
Por ta 9e
Portage
Portage
Por Èage
Portage
Por Eage
Por Eage
Por tage
Por !age
PorÈage
Por tage

Ri verbend
Graden
Ri verbend
I.tinst.on
Cavell
Bourlevale
Riveroaks
Parkview
Roseberry
Colligiate
Ferry
Li bra ry
Douglas
AIbany
Deer Lodge
Deer Lodge
Àssiniboine
Olive
Moray
Lake
Wi ndhan
Thompson
I{oodbr i dge
old Mi11
v¡oodha ven
Oakdean
Harris
ûJoodland
I{oodland
CounÈry Cl-ub
Greenac re
GoIf
Daer
Banting
Kirkfield
She 11. ey
Westwood
Rouge
Sumach
Sea t on
Raquetste
Best
Bedson
Buchanan
Steward
St Charles
Gagnon
SÈ Charles
Stewa r t
Buchanan
Bedson
BeSt
Rague t. t e
Sea È on
Sumach
Rouge
lJes twood
Shelley
Kirkf ield
Banting
Ðaer
Gol f
Greenac re

Garden
Ri verbend
wi nst on
Cavel l.
Bour keva 1 e
Riveroaks
Parkview
Roseberry
Co11i g ia t.e
Fe rry
Li bra ry
Douglas
Àlbany
Deer Lodge
Deer Lodge
Àssiniboine
OIive
Moray
Lake
I{i ndham
Thompson
Woodbr i dge
OTd MiIl
9¡oodhaven
Oakdean
Harris
f¡loodland
l¡oodland
CounÈry Cl-ub
Greenãc re
Go1 f
Daer
Bant i ng
Kirkfield
SheI I ey
9¡estwood
Rouge
Sumach
Sea Èon
RagueÈte
Best
Bedson
Buchanan
Bedson
St Charfes
Gagnon
SÈ Charles
Stesard
Buchanan
Stewart
Best
Rague t t e
Sea È on
Sumach
Rouge
I.¡es twood
She J- I ey
Ki rkf ield
Banting
Daer
Gol f
Greenac re
Counrry CIub
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73
70
68
63
55
49
48
45
43
41
39
36
33
32
30
29
27
25
23
21
19
17
15
13
11

9
5
4
2

'125
90

200
100
262
175
170
85
87

100
125
450
230

17 40
125
112
175

95
212

90
88
88
90
80
78
80

188
80
63

70
68
63
55
49
48
45
43
41
39
36
33
32
30
z9
27
25
23
21
19
17
15
13
11

9
5
4
2
1

1

1

1

1

1

1

1
'1

1
'1

,l

1

I
I
I
I
I
I
I
I
I
8
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
8
I

Portage
Portage
Portage
Portage
Portage
Portage
Portage
Por tage
Portage
PorÈa9e
Por Èa 9e
Por Èage
PorËage
Portage
PorEage
Portage
Por ta 9e
Portage
Por tage
Por taqe
Portage
P('rtage
Portage
Portage
Portage
Portage
Portage
Portage
Portage

Country Club
woodland
t{oodland
Harris
Oakdean
woodhâven
o1d Mi 11
I.Ioodbr idge
Thompson
l^rindham
Lake
Moray
Olive
Assiniboine
Deer Lodge
Deer Lodge
Albany
Douglas
Li bra ry
Ferry
Colligiate
Roseberry
Parkvi.ew
Ri ve roa ks
Bourkevale
CaveIl
winsÈon
Riverbend
Garden

Woodland
Woodland
Harris
Oa kdean
Woodhaven
old Mirl
woodbr i dge
Thopmson
vli ndham
ta ke
Moray
01 ive
Àssiniboine
Deer Lodge
Deer Lodge
ÀIbany
Douglas
Li bra ry
Ferry
Colligiate
Roseberry
Parkview
Riveroaks
Bourkevale
CavelI
I.¡insÈon
Ri verbend
Graden
Ri verbend

TOTÀT¡ DEÀDHEÀDING: OM
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Appendix C
Ðistrict f,2: Friority II Streets

FROM TO

7
10
10
12
12
14
'1 4
16
16
18
18
20
20
21
22,)
32
34
34
35
35
38
38
40
40
42
42
44
44
47
49
50
50
51
51
54
54
61
61
62
62
63
64
55
66
66
67
67
71
72
72
73
74
74
74
75
74
75
77
77
80
80
83
83

10
7

12
10
14
12
16
14
18
16
20
18
22
22
20
21
34
32
3s
34
38
35
40
38
a2
40
44
42
47
44
50
49
51
50
54
51
61
54
62
61
6?
65
66
63
64
67
62
66
72
'7 1

74
74
72
73
't5
74
77
83
74
80
77
94
75
92

88
88
78
78
80
80

100
100

95
95
95
95
95

425
95

425
350
3s0

88
88

350
3s0
120
120

90
90

125
125

80
80

340
340
150

75
260
260

30
30
10
10

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2)
2
2
2)
2
2
2
2
)
2
2
2
2
)
2
2
2
2
2
2
2)
2
2
a

2
2)
2
2
2
2
2
2
)
2
2
2
1

2
2)
2
2
2
2

2)
2
2
2
2
2

2
2
2
2)
2
¿
2
2)
2
2
2
2
2
2
2)
¿
2
2
.)

z
)
2
2
2
¿
2)
¿
2
2
2
2
2)
2
2
2
2
¿
2
2
2
2
2
2
)
2
2
2
2
¿
2
2

105
310
145
310
145
360
105
360

85
8s
30

220
30

220
290
290
105
150
105

95
95
95

150
112

Àssiniboine
Àssi.niboine
Àssiniboine
Àssiniboine
¡ssiniboine
Àssiniboi.ne
¡ssiniboine
Àssi¡riboine
Àssiniboine
Àssiniboine
Àssin iboine
Assin iboine
Àssiniboine
Ferry
Àssiniboine
Ferry
Assiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Assiniboine
Àssiniboine
Assiniboine
Assin iboine
Àssin iboine
Àssiniboine
Assiniboine
Àssiniboine
9Joodhaven
Idoodhaven
woodhaven
I.loodhaven
vgoodhaven
I.loodhaven
Assin iboine
Àssiniboine
Assiniboine
Àssiniboine
Àssiniboine
Harris
Harris
Harris
Harris
Harris
Àssiniboine
Harris
Mcbey
Mcbey
Mcbey
Country CJ-ub
Mcbey
Country Club
Councry Cl.ub
Country Club
Mcbey
Countsry Club
Mcbey
Mcbey
Mcbey
Mcbey
Country Club
Country Club

Winston
CaveI 1
Bour keva I e
Bourkevale
Bourkevale
Riveroaks
Riveroaks
Parkview
Parkview
Roseber ry
Roseberry
Col. l igiate
Colligiate
Por ta ge
Fer ry
Àssiniboine
Por ta ge
OIive
Olive
Pi nenood
P i newood
Moray
Moray
Lake
Lake
Ìilindham
windham
Thompson
Thompson
woodbr idge
Por tage
Emo
Emo
Glenda I e
Glendale
Àssiniboine
I.loodhaven
Sunnys ide
Sunnys i de
Oakdean
Oakdean
Portage
Àrmour
Àrmour
Emo
Emo
Harris
Àssiniboine
Woodland
SumrnerLands
Summerlands
Portage
Country CIub
Mcbey
Mcbey
Meadows i.de
Country Club
Meadows ide
Greenac re
Greenac re
Gol f
GoI f
Park west
Park f.¡est

Cavel1
I.rinston
CavelI
Cavell.
Riveroaks
Bour keva 1e
Parkview
Riveroaks
Roseberry
Parkview
Colligiate
Roseberry
Ferry
Assiniboine
Colligiate
Portage
OIive
Portage
Pi newood
Olive
Moray
Pi newood
Lake
Moray
?Ji ndhan
Lake
Thompson
f¡tindham
woodbr i dge
Thompson
Emo
Portage
GIenda Ie
Emo
Àssiniboine
G1 enda I e
Sunnyside
I{oodha ven
Oakdean
Sunnys i de
Harris
Armour
Emo
PorÈage
Armour
Assiniboine
Oa kdean
Emo
Summe r 1a nd
Woodland
Country CLub
Mcbey
Summe r Iands
Portage
Meadows ide
Mcbey
Greenac re
Pine vaIley
Country CIub
GoI f
Greenac re
Daer
Meadows ide
Pi nehurst
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88
88
89
90
90
91
91
92
92
94
94
96
00
00
o2
o2
10
10
12
12
19
19
20
20
20

89
90
88
88
91
90
92
83
91
80

100
110

94
102
100
112

96
119
102
142

10
20
19
21
50
75
20
22
21
25
26

120
121

125 2
902

125 2
902
802
80 2

183 2
112 2
183 2
952

110 2
852

110 2
120 2
120 2
902
852

160 2
902

130 2
160 2
952
952
85 2

220 2
350 2
852
852
8s2

100 2
902

100 2
902
902
902
852
852
852
852
80?
802
85 2
85 2
702

220 2
702

212 2
212 2
902
902
252

130 2
252
502
502
8s 2
8s 2
852
85 2
8s 2
85 2
85 2
85 2
85 2

220 2
8s 2
802
80 2

175 2
220 2
112 2
212 2
21 2 2
8s 2
852
852

Country Club
Councry Club
Country CIub
CounÈry Club
Country Club
Country CIub
Country Club
Country Club
Country Club
Mcbey
Mcbey
Brown i n g
Mcbey
Mcbey
Mcbey
Mcbey
Brown i ng
Browning
Ilc bey
Mcbey
Brown i n g
Brown i n g
Brown i ng
9Jestwood
westwood
Brown i ng
v¡estwood
Westwood
9¡estwood
Westhrood
Westerood
west.wood
VJesterood
tilest!rood
l.¡estwood
WesÈnood
Westsrood
I{estnood
I,ùestwood
I{e st erood
wesÈwood
9¡est,wood
Westwood
Àssiniboine
Àssiniboine
Assiniboine
I.IesÈwood
Westnood
9Jestwood
westnood
9fe s Èrrood
Mcbey
9¡estwood
westwood
I{esÈwood
WesËwood
ûJestwood
westeood
9Jestnood
Westwood
9le s t' !rood
9Jestnood
l¡estwood
I^te s t wood
vfestwood
wes t rrood
Sansome
Sansome
Sansome
Àssiniboine
Àssiniboine
Rouge
Rouge
Rouge
Rouge
Rouge

Pine va1ley
Pine va1ley
S. End
Pi nehur st
Pi nehur st
Hagen
Hagen
P i nehur st
Pi nehur s t
Daer
Daer
PinehursÈ
Banting
Banting
Kirkfield
Kirkfield
l{ordsworth
wordsworth
Shel ley
Shel ley
Shel ley
She I 1ey
9¡est,wood
Brown i ng
Brown i ng
l{estwood
l¡ordserort,h
I,¡ordsr.ror t,h
Carlyle Cr
CarIyIe
CarIyIe
CarIyle
Sandburg
Sandburg
Sandburg
Sandburg
HaL i burÈon
Ha I i burton
HaI i burton
Ha 1 i burton
Ki lmer
Ki Imer
Àssiniboine
V¡esterood
!üestwood
westbo i ne
Portage
Byrd
Byrd
Admunsen
Àdmunsen
I"¡estwood
Mcbey
Mcbey
Àdmunsen
Àdmunsen
Henday
Henday
Henday
Henday
Magellan
Mage I 1a n
Henday
Magellan
Sansome
Sansome
I^Iest!rood
JoIiett.
Joliett
Carol. l
CaroLL
Por ta ge
Byrd
Byrd
Davis
Davi s

S. End
P i nehurst
Pine VaIIey
Pine Vall.ey
Hagen
Pinehursl
Pinehurst
Park west
Hagen
Gol f
Banting
wordsworth
Daer
Kirkfield
Banting
Shelley
Pi nehur st
SheI 1ey
Kirkfield
ú¡estHood
9Jordsvrorth
westwood
Shelley
wordsrro r t h
San so¡ne
wordsrror È h
Brown i ng
Carlyle Cr
vJordswor È h
CarlyIe
Sandburg
Carlyle
Carlyle
Sandburg
Sandburg
Haliburton
Sandburg
Haliburton
Hal iburton
Ki lmer
HaLiburton
Àssiniboine
Ki lmer
I{estboine
Carofl
Wes t.rrood
Byrd
Portege
Àmundsen
Ayrd
Mcbey
Shelley
Àdmunsen
Àdmunsen
Mcbey
Henday
Àdmunsen
Henday
Henday
MageI lan
Henday
MageÌ 1an
Magel lan
Sansome
Brown i n g
Magellan
Joliett
I.¡estwood
Pea ry
l¡e s t, wood
Long Felloe,
Byrd
Por tage
Davis
Byrd
Ericson

121
122
122
124
125
126
126
128
128
130
131
133
133
134
134
136
136

36
37
39
40
40
41
41
42
42
42
43
43
44
44
45
45
4'7
47
48
48
50
50
50
51
51
58
58
59
60
60
62
62

122
124
124
126
130

28
33
31
34
33
36
34
37
58
36

140
139
141
140
142
112
141
143
142
144
143
145
144
147
145
148
147
150
120
148
151
150
171
136
186
160
159
162
160
163
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1 63 162
163 165
165 163
165 166
165 199
166 165
166 167
167 1 66
167 169
169 167't69 170
170 1 69
170 171
170 172
170 201
171 1 51
171 170
172 1 70
172 17 4
174 172
174 176
17 5 120
176 174
17 6 208
184 189
1 84 208
186 158
186 187
187 185
187 188
188 187
1 88 211
189 184
189 21 1

197 1 98
1 98 197
1 98 199
197 219
199 1 65
199 198
201 1 70
201 222
208 176
208 1 84
211 1 88
21 1 189
211 212
212 211
212 217
217 212
217 231
219 197
219 221
221 219
221 233
222 201
222 242
231 217
231 255
233 221
233 237
234 235
235 234
235 237
237 233
237 235
237 238
238 237
238 239
239 238
239 241
241 239
241 242
242 222
242 241
242 243

852
85 2
85 2
802

110 2
802
85 2
85 2
8s2
85 2
85 2
85 2

170 2
8s 2

245 2
175 2
170 2
852

265 2
265 2
235 2
350 2
23s 2
137 2
85 2

133 2
112 2
852
8s 2
852
8s2
852
8s 2
75 2
452
852
802
852

110 2
802

245 2
175 2
137 2
133 2
8s2
752

275 2
)1< )
852
8s 2
902
852
8s2
85 2
852

175 2
175 2
902

180 2
85 2
8s 2

260 2
260 2
155 2
85 2

155 2
80 2
802
80 2
80 2
852
852
852

175 2
85 2
85 2

Rouge
Rouge
Rouge
Rouge
À1 La rd
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Sansome
Rouge
Sansome
Sansome
Sansome
Rouge
Rouge
Rouge
Rouge
Broern i ng
Rouge
Rouge
Rouge
Rouge
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Rouge
Rouge
ÀIlard
ÀL1ard
À1Ia rd
Àllard
ÀIlard
À11ard
Sansome
Sansome
Rouge
Rouge
Àssiniboine
Rouge
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssinibione
ÀL l-a rd
Àl 1a rd
À11ard
À11ard
Sansome
Sansome
Àssinibione
Àssinibione
ÀI 1a rd
ÀL 1a rd
Bedson
Bedson
Bedson
À11a rd
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Sansome
Bedson
Bedson

Ericson
Ericson
Ericson
Ericson
Rouge
Galinee
GaLinee
Gal i nee
Galinee
Peary
Pea ry
Sansome
Rouge
Sansome
Rouge
Peary
Pea ry
Joliet,t
Joliett
Broern i ng
Brown i ng
llo rdswor th
Er Landson
Erlandson
Columbus
Columbus
Long FelIow
Long Fe11ow
Long FeIlow
Long FeIlow
Scalena
Sca I ena
Scal.ena
Sca lena
Sumach
Pontiac
Pont, iac
Sumach
PonÈiac
Pontiac
l{hitegates
whitegates
l,ùesÈ
t{es E

Rouge
Àssiniboine
Rouge
Maureen
Maureen
Barron
Barron
Sea t on
Sea t on
Raguet te
Raquet te
Raquet. Èe
Raquets te
Raque E t e
Raquet t e
Best
Best
Por Lage
Tr¡a i n
Twain
Bedson
À1 Ia rd
À1 la rd
Keats
Keats
KeaEs
Keats
Twain
Twain
Bedson
Sansome
Sansome

Davis
Er i cson
Ericson
GaL inee
Pontiac
Ericson
Galinee
Galinee
Peary
Gal i nee
Sansome
Pea ry
Peary
Joliett
whi Èegates
Joliett
Rouge
Sansome
Brown i ng
Joliett
ErLandson
westwood
Brown i ng
I.re s t
Sca I ena
west
Ca roI L
Long Fellow
Long FeIIow
Sca lena
Long FelÌow
Rouge
Columbus
Àssiniboine
Pontiac
Sumacl¡
Pont iac
Seaton
Rouge
Pontiac
Rouge
Rague t te
Er Landson
Columbus
Scal. ena
Sca I ena
Maureen
Rouge
8a rron
Maureen
Raque t t e
Sumach
Raquet Ce
Sea È on
Best
Whitegates
Bedson
Barron
Bedson
Raquette
Bedson
Twain
Por ta ge
À1 Ia rd
Best
Twain
KeaÈs
Àl la rd
Keats
Keats
Twain
Keats
Sansome
Raque t C e
Twain
Dicken's

I

2
2)
)
.'
)
2
2
2
2)
2
I
2
2
2
2
2
2)
)
2)
)
2
3
3
3
3
3
3.)

)
2
2
2)
2
2
2
2
2)
3)
3
3
3
3
2
2
2
2
2
2
2
2
2
2
2)
2
2
2
2)
2
2
2
2
2
2
2)
2

o(



243 242
243 244
244 243
244 245
245 244
245 247
247 245
247 249
249 247
249 250
250 249
250 255
255 231
255 250
259 ?.61
261 259
261 263
262 263
263 261
263 262
263 265
263 269
265 263
269 263
269 274
274 269
274 280
280 274

852
852
852
802
802
8s 2
852

185 2
185 2
802
802

295 2
180 2
295 2
100 2
100 2
'1 45 2
210 2
145 2
21 0 2
9s2

170 2
952

170 2
tE)5 ¿16s 2165 2
165 2

)
2
2
2
2
2
2
)
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Bedson
Bedso¡'ì
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Àssinibione
Bedson
À1 la rd
À1 Ia rd
ÀI Ia rd
SÈ Charles
À1 1a rd
St Charles
À11ard
St Charles
À1 Ia rd
SÈ Charles
St Charles
St Charles
SÈ Charles
SÈ Charles

Dicken's
Dicken's
Shakespea re
Shakespeare
Sha kespea re
Shakespeare
Dicken's
Dicken's
Àssinibione
Àssinibione
Coler idge
HoI t
Bedson
Àssinibione
Buchanan
Stenard
Steward
Portage
SÈ Charles
ÀIl.ard
St Charles
À1lard
Gagnon
Lepi ne
Lepine
Sansome
Sansome
Àug i er

Sansome
Shakespeare
Dicken's
Shakespeare
Sha k espea re
Dicken's
Sha kespea re
Assinibi one
Dicken's
Coler idge
Àssinibione
Àssinibione
Raquette
HoLt
Ster,rarÈ
ÀI 1a rd
SÈ Charles
À1 la rd
St,ewart
Portage
Gagnon
[,epine
St Charles
À1 Ia rd
Sansume
Lepine
Àugier
Sansome

Gr
Gr
9!

Gr

TOTÀL CLEARED LENGTH: 37,7OOm
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Appendix D
District ffZ: Components of Friority II Streets

LTH P fLN BLOCK NAME FROM TO

COMPONENT 1:

7
10
12
14
16
18
20
22
21
22
20
18
16

.14
12
10

22))
'>)
¿¿
222222))
ta
22
22
22
22))
22
22

2
2
2
2)
a

2
2
2)
2
2)
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

10 88
12 7A
14 80
16 100
18 9520 9s22 9s
21 425
22 425
20 95
18 95
16 95
14 100
12 80
10 78
788

Àssiniboine
Àssiniboine
Assiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Ferry
Ferry
Àssiniboine
Assiniboine
Àssiniboine
Assiniboine
Àssiniboine
Àssiniboine
Àssiniboine

Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Assiniboine
Àssin iboine
Assiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Assiniboine
Assiniboine
Àssiniboine

Woodhaven
Woodhaven
Woodhaven
Àssiniboine
Assiniboine
Àssiniboine
Harris
Harris
Harris
Harris
Harris
Harris
Assiniboine
Àssiniboine
Assiniboine
l.Joodhaven
woodhaven
I.Ioodha ven

Mcbey
Mcbey
Coúntry CIub
Country Club

winston
Bourkevale
Bourkevale
Ri veroa k s
Parkview
Rosebe r ry
Col1 igiate
Àssiniboine
Portage
Fer ry
Colligiate
Roseberry
Parkview
Riveroaks
Bour keva Ie
Cavel 1

PorÈage
Olive
Pinewood
Moray
Lake
ÞJ i ndham
Thompson
woodbr i dge
Thompson
Iilindham
Lake
Moray
Pi newood
Olive

Portage
Emo
GIendale
Woodhaven
Sunnys ide
Oakdean
Àssiniboine
Emo
Àrmour
Por ta ge
Àrmour
Emo
Harris
Oakdean
Sunnyside
Àssiniboine
Glendale
Emo

9lood 1a nd
Summer la nds
Mcbey
Meadows i de

CaveLl
Cavel 1
Riveroaks
Parkview
Roseberry
Colligiate
Ferry
Port.age
Assiniboine
CoIligiaÈe
Roseberry
Parkview
Ri veroa k s
Bourkevale
CaveL l
wi n st.on

Olive
Pi newood
Moray
Lake
Windham
Thompson
woodbr i dge
Thompson
l.Ii ndham
La ke
Moray
P i newood
Olive
Por tage

Emo
Glenda I e
Àssiniboine
Sunnys i de
Oakdean
Harris
Emo
Àrmour
Por Èage
Àrmour
Emo
Àssiniboine
Oa kdea n
Sunnyside
9loodha ve n
Glenda 1 e
Emo
PorÈage

Summerland
Country CIub
Meadows ide
Pine Valley

COMPONENT 2

32
34
35
38
40
42
44
47
44
42
40
38
35
34

34
35
38
40
42
44
47
44
42
40
38
35
34
32

COMPONENT 3

350 2
882

350 2
120 2
902

125 2
802
802

125 2
902

120 2
350 2
882

350 2

340 2
150 2
260 2
130 2
110 2
105 2
360 2
145 2
310 2
310 2
145 2
360 2
105 2
110 2
130 2
260 2
75 2

340 2

49
50
51
54
61
62
67
66
65
63
64
66
67
62
61
54
51
50

50
5l
54
61
62
67
66
64
63
6s
66
67
62
61
54
51
50
49

COMPONENT 4

71
72
74
75

72
74
75
83

8s
30

290
150

22
22
¿4
1a
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83
92

.91
90
88
89
88
90
91
92
83
75
74
77
80
94

100
102
1'12
142
142
141
140
139
140
141
143
144
145
147
148
150
151
171
170
201
222
242
2?2
201
170
172
174
176
208
184
189
21 1

189
184
208
176
174
172
1't o
169
167
166
165
199
198
191
21 9
221
233
237
238
239
241
242
243
244
245
247
249
250

92
91
90
88
89
88
90
91
92
83
75
74
77
80
94

100
102
112
142
143
141
140
139
140
141
142
144
145
147
148
150
151
171
170
201
222
242
222
201
170
172
174
176
208
184
189
21 1

189
'1 84
208

76
74
72
70
69
67
66
65
99
98
97

219
221
233
237
238
239
241
242
243
244
245
247
249
250
255

112 ?
183 2
802
902

125 2
125 2
902
802

183 2
112 2
150 2
290 2
105 2
952
9s2

110 2
120 2
902

130 2
502
252
902

212 2
212 2
902
252
852
85 2
85 2
8s 2
85 2
802

175 2
170 2
245 2
175 2
175 2
175 2
175 2
245 2
85 2

265 2
235 2
137 2
133 2
8s2
752
752
852

133 2
137 2
235 2
265 2
852
852
852
852
802

110 2
802
85 2
85 2
8s 2
852
85 2
802
80 2
8s 2
8s 2
8s 2
8s 2
802
852

185 2
80 2

295 2

2)
2
2
2)
2
2
2
2
2
2
2
2
2
2
2
¿
2
2
2
2
2
2)
2
2
2
2
2
2
2
a
2
2
2
2
2)
)
2
2
2)
2)
2
.,

)
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
')
2
2
2
2,
2
2
2
2
2
2

Councry Club
Country Club
Country Club
Councry Club
Country Club
Country CLub
Country Club
Country Club
Country Club
Coun!ry Cfub
CounÈry Club
Country Cl-ub
Mcbey
Mcbey
Mebey
Mcbey
Mcbey
Mcbey
Mcbey
¡irestwood
9lestwood
westwood
l.tesÈwood
f.¡esÈ$rood
li¡estwood
Westr.rood
lfestnood
l{est.r.rOod
çire S t wOod
Î{e s tvrood
Westvrood
Sansome
Sansome
Sansome
Sansome
Sansome
Sansome
Sansome
Sansome
Sansome
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
ÀÌ Ia rd
À1 1a rd
ÀI Ia rd
ÀI la rd
A1 Ia rd
À1 Ia rd
À1 1a rd
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson

Park ttest
Pi nehur s È
Hagen
Pi nehurst
Pine vaIIey
S. End
Pine va11ey
Pinehur s t
Hagen
PinehursÈ
Park wesÈ
Meadows i de
CounÈry Club
Greenac re
Gol f
Daer
Banting
Kirkfield
SheI 1 ey
Mcbey
Mcbey
Àdmun sen
Byrd
Por ta ge
Byrd
Àdrnunsen
Àdmunsen
Henday
Henday
Magel lan
MageIlan
I,fes tqrood
Joliett
Peary
Rouge
l{hi tega tes
RaqueEte
Bedson
RaqueL te
Whi Èega Èes
Sansome
JoIieEt
Brown i ng
Erlandson
WesÈ
Columbus
Sca 1 ena
¡ssiniboine
sca l- e na
CoLumbus
I{es t
Erlandson
Brown i ng
Joliett
Sansome
Peary
GaI i nee
Ga1 i nee
Rouge
Pontiac
Pont iâc
Sumach
Sea t on
Raque t t e
Best
À11.a rd
Keats
Keats
Twain
Sansome
Dicken's
Shakespeare
Shakespeare
Dicken's
Àssinibione Gr
Hol t.

Pinehurs t
Hagen
P i nehur st
Pine Val1ey
S. End
Pine vaJ-1ey
Pi nehur st
Hagen
Pi nehur s t
Park west
l.leadow s i de
Mcbey
Greenac re
Gol f
Ðaer
Banting
Kirkfield
Shelley
westwood
Àdmunsen
Admunsen
Byrd
Por ta ge
Byrd
Àmundsen
Mcbey
Henday
Henday
Magel Ian
Magel 1an
Sansome
JoIieËt
Pea ry
Rouge
lthi tegat.es
Raquefte
Bedson
RaqueÈte
whi tegates
Rouge
JoI i et t,
Brown i ng
Erlandson
I.{e s È
Columbus
Sca lena
Àssiniboine
Sca lena
Columbus
WesÈ
Er Iandson
Erown i ng
JoIiet,t
Sansome
Peary
Gal, inee
Galinee
Ericson
Pontiac
Pontiac
Sumac h
Sea ton
Raque È t e
Best
Bedson
Keats
Keats
Twain
Sansome
Dic ken ' s
Shakespeare
Sha kespea re
Dicken's
Àssinibione
CoI er i dge
Àssini.bione
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255
250
249
247
) Â-Ê

244
243
242
241
239
238
237
235
234
23s
237
233
221
21 9
197
198
199
165
163
162
160
159
160
162
163
165
166
167
169
170
171
151
150
120
1i9
110

96
110
119
120
175
120
121
122
125
126

250
249
247
245
244
243
242
241
239
238
237
235
t?ô.
235
237
233
221
21 9
197
198
199
165
163
162
160
159
150
162
163
165
166
167
169
170
171
151
150
120
119
110

96
110
119
120
175
120
121
122
125
126
128
130
133
134
136
137
136
158
186
187
188
211
)1)
217
231
255
231
217
212
211
188
187
185
158
136
134

295 2
802

185 2
852
802
852
852
8s2
852
802
802

155 2
260 2
260 2
155 2
852
852
8s2
852
452
802

110 2
852
852
8s2

212 2
212 2
8s2
852
8s2
802
852
8s2
852

170 2
175 2
802

220 2
952

160 2
8s2
852

160 2
952

350 2
350 2
852
85 2

100 2
902
902
8s 2
85 2
802
852
702
702

220 2
112 2
8s 2
85 2
85 2

275 2
8s 2
902

180 2
180 2
902
8s 2

275 2
852
8s2
8s 2

112 2
220 2
852

Eedson
Bedson
Bedson
Eedson
Bedson
Bedson
Eedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
ÀIl.a rd
À1 1a rd
ÀL 1a rd
ÀI 1a rd
ÀI La rd
ÀI 1a rd
À11ard
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Sansome
Sansome
Sansome
llestwood
Brown ing
Brown ing
Brown i ng
Brown i ng
Brown i n g
Brown i ng
Brown i n g
Brown i n g
9lest,wood
Westwood
Westwood
I{esÈwooC
westwood
Westr.rood
t{esÈwood
WesÈwood
9¡eStnOOd
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Assi.niboine
Assiniboine
Assiniboine
Àssin i boine
Àssinibione
Àssinibione
Àssinibione
Àssinibione
Assini.boine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssi.niboine
westwood

Àssinibione
CoIer idge
Àssinibione
Dicken's
Sha kespea re
Sha kespea re
Dicken's
Sansome
Twain
Keats
Keats
À11-a rd
Twain
Portage
Twain
Bedson
Best
Raquet t e
Sea t on
Sumach
Pontiac
Pontiac
Ericson
Er ic son
Davis
Byrd
Portage
Byrd
Davis
Ericson
Ericson
Galinee
GaI i nee
Peary
Rouge
Peary
Joliett
Sansome
westr.rood
Shelley
9¡ordsnorth
Pi nehurst
wordsworth
Shelley
9Jest,nood
WordsworÈh
Brown i ng
wordsrror Èh
Carlyle
Carlyle
Sandburg
Sandburg
Hal i bur t.on
HaLiburton
KiImer
Westwood
West,boine
westwood
Carofl
Long Fello$
Long Fel. 1o$,
Scalena
Rouge
Maureen
Ba rron
Raque E t e
Bedson
Raque t t e
Ba r ron
Maureen
Rouge
Scalena
Long Fellow
Long FeIlow
Caroll
Àssiniboine

Ho 1t
Àssinibione
Dicken's
Shakespeare
Sha kespea re
Dicken's
Sansome
Twain
KeaÈs
KeaÈs
ÀI La rd
Twain
Portage
Twain
ÀI La rd
Best.
Raguet Èe
Sea È on
Sumach
Pontiac
Pontiac
Rouge
Ericson
Davis
Byrd
PorÈage
Byrd
Davis
Er ic son
Ericson
GaI i nee
Galinee
Peary
Sansome
Peary
JolieÈt
9lestwood
Brown i ng
SheIley
f¡ordsbrorth
Pi nehur s t
wordsworÈh
SheI I ey
9Jestwood
wordsworEh
9Jest!rood
wordsworth
CarIyJ.e Cr
Carlyle
Sandburg
Sandburg
Hal-iburton
Ha 1 i burton
Ki lmer
Àssiniboine
Iirest,boine
l¡esterood
Ca rol I
Long FelIoe,
Long Fel1ow
Sca L ena
Rouge
Maureen
Ba r ron
Raquet t e
Bedson
RaqueÈ te
Ba r ron
Maureen
Rouge
Scalena
Long FeIlow
Long FelIow
Ca ro1 I
I.¡estldood
KiLmer

Gr
Gr

28
3'1
33
34
36
37
35
58

186
187
188
21 1

212
217
231
255
231
217
212
21 1

188
187
186
158
136

99



134 133
133 131
130 128
128 126
126 125
125 122
122 121
121 120
120 1 50
150 148
148 147
147 145
145 144
144 143
143 142
142 112
112 't02
102 1 00
100 9+
94 80
80 7?
77 74't4 73
73 74
74 72
72 71

COMPONENT 5

802
852
852
902
902

100 2
85 2
85 2

220 2
8s2
8s2
8s2
8s2
852
502

130 2
902

120 2
110 2
9s2
952

105 2
220 2
220 2
302
852

100 2
145 2
952
952

210 2
210 2
170 2
165 2
165 2
165 2
165 2
170 2
145 2

259 261
261 263
263 265
265 263
263 262
262 263
263 269
269 274
2't 4 280
280 274
274 269
269 263
263 261

2
2
2)
2
2
2
2
2)
2
2
2
2
â

2
2)
2
2
')
2
2
2
2
2

2
2
2
2
2
.)

2
2
2
2
2
2
2

WesÈsrood
Westerood
vlestrrood
Westl'ood
westwood
I.¡esÈlrood
Westwood
Westl.,ood
vJestwood
ÞJesÈwood
westrrood
I.¡estrrood
West!rood
Westwood
westerood
Mcbey
Mcbey
ltc bey
Mcbey
Mcbey
Mcbey
Mcbey
Country CIub
Country Club
Mcbey
Hcbey

ÀI 1a rd
À1Iard
AlLard
À1 la rd
St Charles
St Charfes
St Charles
St Charles
St Charles
St Charles
St Charles
St Charles
Àllard

Kilmer
Ha I i burcon
Hal iburt.on
Sandburg
Sandburg
Carlyle
CarIyIe Cr
wordswor t h
Brown i ng
Sansome
Henday
Mage 1 lan
Henday
Henday
Àdmunsen
WesÈwood
Shelley
Kirkfield
Bant.ing
Daer
GoI f
Greenacre
Mcbey
Por Èage
CounÈry CIub
Sum¡ne r 1a nds

Buchanan
SÈewa rd
St Charles
Gagnon
Àl La rd
Portage
À1lard
Lepine
Sansome
Àugi er
Sansome
Lepi ne
SÈ Charles

Hal, i burton
Halibureon
Sandburg
Sandburg
CarIyIe
Carlyle
!¡ordsnor t,h
Brown i ng
Sansome
Magellan
Magel].an
Henday
Henday
Àdmunsen
Mcbey
Shel I ey
Kirkfield
Bant i ng
Daer
col f
Greenac re
Country CIub
Por Èage
Mcbey
Summerlands
Woodland

SÈeerart
St Charles
Gagnon
St Charles
Port,age
À1 Ia rd
Lepine
Sansume
Àugier
Sansome
Lepine
ÀIlard
Stehrart

100
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Äppendix E
District f2: Vehicle Route For Priority II Street

LTH P #LN ClD BLOCK NÀME FROM

7 10
10 12
12 14
14 16
16 18
18 20
20 22
22 21
21 23
23 25
25 27
27 29
29 30
30 32
32 34
34 35
3s 38
38 40
40 42
42 44
44 47
47 46
46 45
45 48
48 49
49 50
50 51
51 54
54 61
51 62
62 67
67 66
66 64
55 63
63 68
68 70'70 73't3 74
74 72
72 71
71 72
72 74
74 75
75 83
83 92
92 91
91 90
90 88
88 89
89 88
88 90
90 91
91 92
92 83
83 75'75 74
74 77
77 80
80 94
94 100

1 00 102
102 112
112 142
142 143

88
78
80

100
95
9s
95

425
212

95
27

112
125

17 40
350

88
350
120

90
125
80

180
210
170
175
340
150
260
130
110
105
360
'f45
310
200

90
125
220

30
85
85
30

290
150
112
183

80
90

125
125

90
80

183
112
150
290
105

95
ôE

110
120

90
130

50

¿
2
2
2
2
2
¿)

c
c
c
c
c
c
c
c
D
D
D
D
D
D
c
c
c
c
c
c
c
c
c
D
D
c
c
c
c
c
c
c
c
c
D
D
D
c
c
c
c
c
c
c
c
L

c
c
c
c
c
c
c
c
L

c
c
c
c
c
c
c

¡ssiniboine
Àssiniboine
Assiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Assiniboine
Fe rry
Portage
Portage
PorÈage
Portage
Portage
Portage
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
l{oodbr i dge
9¡oodbr i dge
Portage
Portâge
liloodhaven
I{oodhaven
woodhaven
Àssiniboine
Àssiniboine
Àssiniboine
Harris
Harris
Harris
Por tage
Portage
Por tsa ge
Country CIub
Mcbey
Mc bey
Mcbey
Mcbey
Country CIub
Country Club
Country Club
Country Club
CounÈry CIub
CounÈry CIub
Country CIub
Country Club
Country Club
Country Club
Country Club
Country CIub
Country Club
Country Club
Mcbey
Mcbey
Mcbey
Mcbey
Mcbey
Mcbey
Mcbey
Westeood

101

wi n ston
Bourkevale
Bourkevale
Riveroaks
Parkview
Rosebe r ry
CoI1 igiace
Àssiniboine
Ferry
Li bra ry
Douglas
Albany
Deer Lodge
Deer Lodge
Portage
OIive
Pinewood
Moray
Lake
windhan
Thompson
Àssiniboine
o11 Mi I r-
woodbr idge
old Mi11
Port,age
Emo
GIendale
Woodhaven
Sunnys i de
Oakdean
Àssiniboine
Emo
Àrmour
Harris
Woodland
woodl.and
Por Èage
Country Club
Summerl-ands
}Joodl. a nd
Summerlands
Mcbey
Meadows ide
Park l.¡esÈ
Pi nehurst
Hagen
Pinehurst
Pine Va1ley
S. End
Pine ValIey
Pi nehur s t
Hagen
Pinehurst
Park Hest
Meadows i de
Country Cl.ub
Greenac re
Go1 f
Daer
Banting
Kirkf ield
Shel J. ey
Mcbey

CaveLI
Cavell
Riveroaks
Parkview
Roseberry
CoIl-igiate
Ferry
Portage
Li bra ry
Douglas
ÀIbany
Deer Lodge
Deer Lodge
Àssiniboine
OIive
Pi newood
Moray
Lake
I,{i ndham
Thompson
üroodbr i dge
old Mi1L
Portage
old MiIl
woodhaven
Emo
GIenda I e
Àssiniboine
Sunnyside
Oa kdea n
Harris
Emo
Armour
Por Èâge
l.loodl-and
I.loodLand
Country Club
Mcbey
Summerlands
I{oodland
Summerland
Country Club
Meadows i de
Pine Va1ley
Pi nehur st
Hagen
Pinehurst
Pine vaIley
S. End
Pine vaIley
Pinehurst
Hagen
P i nehurs t
Park west
Meadows ide
Mcbey
Greenac re
Gol. f
Dâer
Bant ing
Kirkfield
SheI Iey
wes terood
Àdmunsen



142
141
'1 40
139
140
141

43
44
45
47
48
50
51
71
70

144
t+5
147
148
150
151
171
170
201
222)^)
222
201
170
172
174
176
208
184
189
21 1

189
184
208
176
174
172
170

41
40
39
40
41
42

69
67
66
65

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
(-
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
C
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
D
c
c
c
c
c
c

252
902

212 2
)1) )
902
252
85 2
85 2
8s 2
8s 2
85 2
802

175 2
170 2
245 2
175 2
175 2
175 2
175 2
)/l-q, )
85 2

265 2
235 2
137 2
133 2
852
75 2
752
8s2

133 2
137 2
235 2
265 2
8s2
8s 2
85 2
8s2
802

110 2
802
8s 2
85 2
8s 2
85 2
8s 2
802
80 2
85 2
852
85 2
85 2
802
8s2

185 2
802

295 2
295 2
80 2

185 2
852
802
85 2
85 2
8s 2
852
802
80 2

155 2
260 2
700 1

100 2
145 2
9s2
9s2

210 2
210 2

wesÈwood
westwood
west\rood
t{estHood
westwood
westerood
llest wood
I.Iestwood
wesÈwood
çJest.erood
westwood
Sansome
Sansome
Sansome
Sansome
Sansome
Sansome
Sansome
Sansome
Sansome
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
À1lard
ÀIlard
À1lard
Àllard
À1 1a rd
Àl1a rd
Al La rd
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedsoa
Bedson
Por t,a g e
ÀI 1a rd
ÀI la rd
Àl-Iard
À1 1a rd
St CharLes
St CharLes
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Mcbey
Àdmunsen
Byrd
Port age
Byrd
Àdmunsen
Àdmunsen
Henday
Henday
MageI 1an
Magellan
llest,wood
JolietÈ
Peðry
Rouge
lJhitegates
Raquecte
Bedson
RaqueEte
WhiÈegaÈes
Sansome
Joliett
Brown i ng
Er landson
West
Columbus
Sca I ena
Àssiniboine
Sca lena
Columbus
9Jes!
Er Iandson
Brown i ng
JolieEt
Sansome
Peary
Gal i nee
GaI i nee
Rouge
Pontiac
Pontiac
Sumach
Sea t on
RaqueÈ t e
Best
Àl la rd
Keats
Keats
Twain
Sansome
Dicken's
Shakespea re
Sha kespea re
Dicken's
Àssi.nibione
Hol È
Àssinibione
Coler idge
Àssinibione
Dicken's
Sha kespea re
Sha kespea r e
Dicken's
Sansome
Twain
Keats
Kea t, s
À1 la rd
Twain
Bedson
Buchanan
S tewa rd
St Charles
Gagnon
À1 1a rd
Portage

'!

Admun sen
Byrd
Por Èage
Byrd
Àmundsen
Mcbey
Henday
Henday
Magellan
Magellan
San some
Joliett
Peary
Rouge
whitegates
Raque t t e
Bedson
Raquet te
v¡hitegates
Rouge
JoLiett
Brown i n g
Erlandson
West
Cofumbus
Scalena
Àssiniboine
Sca 1 ena
Columbus
west
Er la ndson
Brown i ng
JolietÈ
Sansome
Peary
Galinee
Galinee
Ericson
Pont iac
Pont iac
Sumach
Sea Èon
Raquet t e
Best
Bedson
Keats
Keats
Twain
Sansome
Dícken's
Sha k espea re
Sha k espea re
Dicken's
Àssinibione
Coler i dge
Assinibione
HoI I
Àssinibione
Dicken's
Shakespeare
Sha k espea re
Dicken's
Sansome
Twain
Keats
Keats
À1 1a rd
Tsra i n
Por ta 9e
Buchanan
Stenart
SÈ Charles
Gagnon
St Charles
Por ta ge
À1 1a rd

201
222
242
222
201
170
172
174
176
208
184
189
211
189
184
208
176
174
172
170
169
167
166
165
199
198
19?
219
221
233
aa1

238
239
241
242
243
244
245
247
249
250
255
250
249
247
245
244
243
242
241
239
238
237
235
234
259
261
263
265
263
262

199
198
197
21 9
221
233
237
238
239
241
242
243
244
245
247
249
250
255
250
249
247
245
244
243
242
241
239
238
237
235
234
258
261
263
265
263
262
263

Gr

Gr

Gr

Gr



263
269
274
280
274
269
263
261
2s8
234
235
237
233
221
21 9
197
198
199
165
163
162
160
159
160
162
163
165
I ttb
167
169
170
171
151
150
120
119
110

96
110
119
120
175
120
121
122
125

269
2't4
280
274
269
263
261
?Eq
234
235
237
233
221
21 9
197
198
199
165
163
162
160
159
160
162
163

65
66
67
69
70
71
51
50

2
2
2
2
2
2
2
2
I
2
2
2)
2
2
2
2
2
2)
2)
2
2
2
2
2
2
2
2
2)
2
2
2
2
2
a

2)
)
2
2
2
2
2
2
2
2
2)
3
J
3
3
3
3
3
3
3
2
2
2
.)

3
3
3
3
3
3
3
2
2
2
2
2

c

c
c
c
c
U
c
D
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
L

c
c
c
c
c

170 2
165 2
165 2
165 2
165 2
170 2
145 2
100 2
700 1

260 2
155 2
852
852
8s 2
85 2
152
80 2

110 2
852
852
852

212 2
212 2
852
852
8s2
802
852
8s2
85 2

170 2
175 2
802

220 2
9s2

160 2
8s2
852

160 2
95?

350 2
350 2
8s2
85 2

100 2
902
902
852
852
802
85 2
702
702

220 2
112 2
8s2
8s2
852

275 2
85 2
902

180 2
180 2
902
852

275 2
8s 2
85 2
8s 2

112 2
220 2
85 2
80 2
8s 2
8s2
902

St. Charles
St CharLes
St Charles
St Charles
St Charles
St Charl.es
À1 La rd
AL l-a rd
Portage
Bedson
Bedson
À1 la rd
ÀL Ia rd
ÀI lard
À1 1a rd
À1 1a rd
ÀL 1a rd
Al. la rd
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Sansome
Sansome
Sansome
Þ¡estrrood
Brown ing
Browning
Brown i ng
Brown i n g
Brown i ng
Brown i ng
Brown i ng
Brown i ng
Westwood
wesÈwood
Westrrood
westwood
t7e s t.w ood
I^¡e s twood
WesÈwood
Wes t,rrood
ÞJest¡rood
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Assiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssin iboine
Àssinibione
Àssinibione
Àssinibione
Àssinibione
Àssiniboine
Àssiniboine
Àssiniboine
Àssin i boine
Àssiniboine
Àssiniboine
Àssiniboine
we s t qrood
west,grood
9Jestwood
westnood
westwood

À1 1a rd
Lepi ne
Sânsome
Àugier
Sansome
Lepine
St Charles
SÈewa rd
Buchanna
Por Èage
Twain
Bedson
Bes t
Raque t t e
Sea ton
Sumach
PonÈiac
PonEiac
Ericson
Ericson
Davis
Byrd
Port,age
Byrd
Davis
Ericson
Ericson
Galinee
Galinee
Peary
Rouge
Peary
Joliett
Sansome
WesÈwood
Shelley
wordsrrorth
Pinehurst.
wordsworth
ShelIey
WesÈirood
ç¡ordswort h
Brown i ng
wordsworth
CarIyle
CarIyIe
Sandbur g
Sandburg
Hal i bur ton
HaL i bur ton
Kilmer
west,wood
úIestboine
9lestwood
Carol I
Long FelIow
Long Fellow
Sca lena
Rouge
Maureen
Barron
Raque t t. e
Bedson
Raque È t e
Ba r ron
Maureen
Rouge
Sca lena
tong FeIlow
Long Fellow
CarolL
Assiniboine
Kilmer
HaI iburton
Haliburton
Sandburg

Lepi ne
Sansume
Àugier
Sansome
Lepine
ÀILa rd
Stewart
A1 1a rd
Bedson
Twain
À1 Ia rd
Bes È
Raquecte
Sea ton
Sumach
PonLiac
Pontiac
Rouge
Ericson
Davis
Byrd
Por tage
Byrd
Davis
Ericson
Ericson
Gal i nee
Galinee
Pea ry.
Sansome
Pea ry
Jol ieÈt
I.¡estwood
Brown i ng
SheIley
wordsnorth
Pi nehur s t
vJordsr.rorth
Shelley
westwood
9¡ordsno r th
gJes Ènood
wordsworth
Carly).e Cr
CarIyle
Sandburg
Sandburg
Hal iburton
Haliburton
Kilmer
Àssiniboine
west.boine
Westwood
Caro11
Long Fel1oH
Long FeIlow
Sca lena
Rouge
Mâureen
Barron
Raque t t e
Bedson
Râque È t e
Barron
Flaureen
Rouge
Sca I ena
Long Fellow
Long FeLlow
CaroIl
Westwood
KiImer
Ha1 iburÈon
HaJ.iburton
Sandburg
Sandburg

26
28
31
?2

34
36

120
119
110

96
110
119
'1 20
175
120
121
122
125
126
128
130
133
134

36
37
36
58

137
136
158
186
187
188
21 1

212
217
231
255
231
217
212
21 1
'1 88
187
186

186
187
188
21 1

212
217
231
255
231
217
212
211
188
187
186
158
136
134
133
131
128
126

58
35
34
33
30
28
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126
125
122
121
120

50
48
47
45
44

125 90
122 1 00
121 85
120 85
1 s0 220
148 85
147 85
145 85
144 85
143 85
142 50
112 1 30
102 90
1 00 120
94 110
80 95
77 95
7 4 105
73 220
70 125
68 90
63 200
65 310
66 145
67 360
62 105
61 110
54 130
51 260
50 75
49 340
48 175
45 170
46 210
47 180
44 80
42 125
40 90
38 120
35 350
34 88
32 3s0
30 1740
29 125
27 112
25 27
23 9s
21 212
22 425
20 95
18 95
16 95
14 100
12 80
10 78
788

2
?
2
2

)
2
2
2
2
2
)
2
2
2
2
2)
2
1

1

1

2
2)
2
2
2
2
2
2
1

1

3
3
2
2
2
2
2
2
2

2
t
)
2
2
2
2
2
2
.)

2
2
2)
2
2
2)
2
I
I
I
J
2
t
)
2
2
2
2
2
I
I
2
2
a

2
2)
2
2
2
I
I
ö
8
I
I
2
2)
2
2
2
.)

2

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
D
D
D
c
c
c
c
c
c
c
c
c
D
D
c
c
c
c
c
c
c
c
c
D
D
D
D
D
D
c
c
c
c
c
c
c
c

West,wood
!¡est$rood
westvrood
Westwood
westrdood
l¡estwood
westçrood
l.¡esterood
t{es trrood
West$ood
westwood
Mcbey
Mcbey
Mcbey
Mcbey
Mcbey
Mcbey
Mcbey
CounÈry Club
Portage
Portage
PorÈage
Harr i s
Harr i s
Harr i s
Àssiniboine
Assiniboine
Àssiniboine
9¡oodhaven
}Joodhaven
Woodhaven
Portage
Portage
woodbr idge
woodbr i dge
Àssiniboine
Àssiniboine
Assiniboine
Àssiniboine
Assiniboine
Àssiniboine
Àssiniboine
Por Èage
Portage
PorÈage
Portage
Portage
Portage
Ferry
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Àssiniboine
Assiniboine
Àssiniboine

Sandburg
CarIyle
Carlyle Cr
ç¡ordshror t h
Brown i ng
Sansome
Henday
Magellan
Henday
Henday
Àdmunsen
I.¡estwood
Shel I ey
Kirkfield
Banting
Daer
GoL f
Greenac re
Mcbey
Country CIub
l.loodland
woodland
Port,age
Àrmour
Emo
Harris
Oa kdean
Sunnys i de
Àssiniboine
GIenda 1e
Emo
Þloodha ven
old Mitt
Portage
old Mi l1
9ùoodbr i dge
Thompson
9li ndham
La ke
Þloray
Pinenood
Olive
Àssiniboine
Deer Lodge
Deer Lodge
Àlbany
Douglas
Li bra ry
Portage
Ferry
Colligiate
Roseberry
Parkview
Riveroaks
Bour keva Ie
CaveI I

CarIyle
Carlyle
vfordswo r th
Brown i.ng
Sansome
MageI 1an
Magel lan
Henday
Henday
Admunsen
Mcbey
SheI ley
Kirkf ield
Banting
Daer
GoI f
Greenac re
CounÈry Club
Por Èage
woodLand
9loodIand
Harris
Àrmour
Emo
Àssiniboine
Oakdean
Sunnys i de
filoodhaven
Glendale
Emo
Portage
old Mi11
r.¡oodbr idge
old Milr
Àssiniboine
Thompson
f{indham
Lake
Uoray
P i n er¡ood
Olive
Portage
Deer Lodge
Deer Lodge
À1bany
Doug la s
Li bra ry
Fer ry
Àssiniboine
ColligiaÈe
Roseberry
Parkview
Ri veroa k s
Bour keva Ie
Caveff
wi n ston

143
142
112
102
100

94
80
77
74
73
70
68
63
64
66
67
62
61
54
51
50
49
48
45
46
47
44
42
40
38
3s
34
32
30
29
27
25
23
21
22
20
18
16
14
12
10

2
2
2
2)
2

2

* C - CLEÀR OUT. D - DEÀDHEÀDING
TOTÀL DEÀDHEÀDING: 8,322 M
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FN TN LTI{ P #LN BLOCK NAME

Appendix F
District f,2: Friority III Streets

FROM TO

1

2
3
3
3
4
5
6
6
6
7
I
9

10
11
12
13
14
15
16
17
18
19
20
23
24
25
26
27
28
29
31
33
34
35
36
37
37
37
38
39
40
41
42
43
44
¿t
46
46
46
47
48
50
51
52
s3
53
53
54
55
55
56
56
57

3
3
1

2
4
3
6
5
7
8
6
6

10
9

12
11
14
13
'l 6
15
18
17
20
19
24
23
26
25
2A
)1
31
29
34
33
37
37
35
36
38
37
40
39
42
41
44
43
46
45
47
48
46
46
60
53
s3
51
52
54
53
56
55
57
58
55

237
130
237
130
243
243
225
225
175
270
175
270
370
370
340
340
350
3s0
370
370
390
390
370
370
120
120
430
430
150
150
670
670
150
150
420
150
420
150
130
130
280
280
310
310
260
260
210
210
180
390
180
390
150
220
370
220
370

75
25
10
10
05

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

2
2
2
2
2)
4

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
4
4
2
2
I

2)
2
2
2
a

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
a

2
2
2
2
2
2
2
¿
2
2
2
2

220
105

Ri verbend
Garden
Ri. verbend
Graden
Ri verbend
Ri verbend
winston
wi n ston
wi ns t.on
Parkside
f.tinston
Parkside
CaveIl
Cavel L
Bour keva 1e
Bour keva 1e
Riveroaks
Ri veroa ks
Parkvien
Parkvies¡
Roseberry
Roseberry
Colligiate
Colligiate
Library
Li bra ry
Douglas
Douglas
Àlbany
Àlbany
Ðeer Lodge
Deer Lodge
OLive
Olive
Pi newood
Moray
Pi newood
Moray
Moray
Moray
Lake
Lake
windham
Wi ndham
Thompson
Thompson
woodbr idge
ûroodbr idge
woodbr idge
old MiIl
woodbr idge
old MiÌ1
Emo
Gl-enda 1e
Àshc ro f t
GIenda 1 e
Àshc ro f t,
Àssiniboine
Àssiniboine
Oa kdean
Oa kdea n
Oakdean
Oakdean Cr
Oa kdea n

Portage
Portage
Graden
Ri verbend
Graden
Portage
Portage
Parksi.de
Parkside
wi n s t,on
Àssiniboine
Assiniboine
Por tage
Àssiniboine
Portage
Àssiniboine
PorÈage
Assiniboine
PorÈage
Àssiniboine
PorÈage
Àssiniboine
Por Èa ge
Àssiniboine
PorÈage
S. End
Portage
S. End
Portage
S. End
Portage
Portage
Àssiniboine
Àssiniboine
Àssiniboine
Portage
Moray
Pi newood
Pi newood
Àssiniboine
Portage
Àssiniboine
Portage
Àssiniboine
Portage
Àssiniboine
Portage
old Mi 1l
old Mi 1Ì
Woodbr idge
Assiniboine
Portage
woodhaven
Woodhaven
E. End
Àssiniboine
Àssiniboine
GlendaLe
9Joodhaven
Portage
Oakdean Cr
Oakdean Cr
Oa kdea n
Oakdean Cr

Garden
Ri verbend
Por t,age
Por tage
Por tâge
Graden
Parkside
Por tage
Assiniboine
Àssiniboine
Parkside
wi nston
Àssiniboine
Por t age
Àssiniboine
PorÈage
Àssiniboine
Por Èage
Assiniboine
PorÈage
Àssiniboine
PorÈage
Àssiniboine
Portage
S. End
Portage
S. End
Portage
Deer Lodge
Por tage
PorÈage
Por Èa ge
Por tage
Por Èage
Moray
P i newood
Lake
Portage
Àssiniboine
Pinewood
Àssini.boine
Por tage
Àssiniboine
Portage
Àssiniboine
Portage
Old MiTI
Portage
Àssiniboine
PorÈage
old Mi L1
I{oodbr i dge
Sunnyside
Àssiniboi.ne
Àssiniboine
woodhaven
E. ENd
Hoodhaven
GI enda I e
Oakdean Cr
Por Èa ge
Oakdean Cr
Oa kdea n
Oakdean Cr
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s7 59
58 56
59 57
59 60
59 62
59 66
60 59
60 50
60 61
61 60
62 59
63 64
64 63
66 59
68 69
69 58
69 71
69 72
70 71
71 69
71 70
72 69
75 78
76 77
77 76
77 78
78 75
78 77
78 82
79 80
80 79
80 81
81 80
81 82
82 78
82 81
82 83
83 82
83 84
84 83
84 8s
84 87
85 84
86 87
8? 84
87 86
87 88
88 8'7
90 97
91 95
92 9s
93 94
94 93
95 91
95 92
95 96
96 95
96 9?
97 90
97 96
97 98
98 97
99 100

100 99
1 01 102
102 ',r 01
102 103
103 102
103 104
103 105
104 103
104 106
105 103
106 104
106 107
106 113

200 3
220 3
220 3
.1 10 3
360 3
105 3
110 3
150 3
360 3
360 3
360 3
460 3
460 3
105 3
760 3
760 3
212 3
330 3
200 3
212 3
200 3
330 3
100 3
239 3
237 3
190 3
100 3
290 3
553

2s0 3
250 3
290 3
290 3
373
5s3
373

330 3
330 3
133 3
133 3
140 3
204 3
140 3
503

204 3
603

133 3
133 3
225 3
360 3
150 3
260 3
260 3
360 3
150 3
337 3
337 3
115 3
225 3
115 3
603
603

280 3
280 3
28s 3
285 3
230 3
230 3
883

320 3
883
75 3

320 3
753

145 3
903

.)

2
2
2
2
2
2
2
2
2)
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2)
2
2
2)
2
2
2
2
¿
2)
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2)
2

Oakdean
Oakdean Cr
Oakdean
Emo
Oakdean
Emo
Emo
Emo
Sunnys í de
Sunnys i de
Oa kdea n
Àrmour
Àrmour
Emo
lJood Ia nd
9JoodIand
woodland
Summe r lands
Woodland
vtoodland
woodLand
Sum¡nerlands
Meadows ide
Greenac re
Greenac re
Greenacre
Meadow s i de
Greenac re
Meadows ide
GoI f
GoÌ f
GoI f
col f
Meadows i de
Meadows i de
Meadows i de
Pãrk l.lest
Park l.¡esÈ
Pine VaIIey
Pine valley
Vardon
Pine Valley
vardon
Braid
Pine Valley
Bra id
Pine valley
Pine ValIey
Pinehurst
Hagen
P i nehurs t
Daer
Daer
Hagen
Pi nehurst.
P i nehur st
Pi nehur st
Pi nehur s t
Pi nehu rs !
Pinehurst
Compton
Compton
Banting
BanÈing
Kirkf ield
Kirkfield
Kirkf ield
Kirkfield
KirkfieLd
Byron
Kirkfiel-d

Ki rkf ield
Byron
Kirkf ield
9¡ordsvrorth
wordsl,orth

Oakdean Cr
Oa kdean
Emo
Oa kdean
Emo
Oa kdean
Sunnyside
Sunnyside
Emo
Àssiniboine
Assiniboine
Por t,a ge
Ha rri s
Harris
Portage
Summerlands
Summerlands
woodLand
Por tage
Mcbey
Mcbey
Mcbey
Country CLub
Por ta ge
Mcbey
Mcbey
Greenac re
Meadorrs ide
Greenac re
Portage
Mcbey
Mcbey
Meadows ide
Gol f
Park HesÈ
Greenac re
Ì,feadows i de
Country Club
Country CIub
vârdon
Pine VaIley
vardon
E. End
E. End
Braid
Pine Valley
Bra id
Country Club

Country Club
Country CIub
Country CIub
Por ta ge
Mcbey
Pi nehurst
Hagen
Hagen
Brown ing
Brown i ng
Compton
Compton
PinehursÈ
w. End
Por ta ge
Mcbey
Por ta ge
Mcbey
Mcbey
Byron
Byron
Ki rkf ield

Byron
Byron
Ki rkf ield
I^lo rds wo r È h
Kirkf ield
Kirkf ield

Emo
Oakdean
Portage
Sunnys i de
Àssiniboine
Harris
Oaxdean
Woodhaven
Àssiniboine
Emo

Emo
Harris
Portage
Oakdean
Summe r Lands
PorÈâge
Mcbey
Mcbey
Mcbey
Summer Iands
Po r Eage
Woodland
Greenac re
Mcbey
Portage
Meadow s i de
Country CIub
Mcbey
Park west
Mcbey
Portage
Meadows ide
Mcbey
Greenac re
Greenacre
col f
CounÈry Club
Meadows i de
vardon
Country CIub
E. End
Braid
Pine valley
Pine VaIIey
vardon
E. End
Country CIub
Braid
Compton
Pi nehur s t
Hagen
Mcbey
Portage
Country CIub
CounÈry CIub
Brown ing
Hagen
Compton
Country Club
Brown i ng
n. End
Pi nehur s t
Mcbey
PorEage
Mcbey
Por Ea ge
Byron
Mcbey
Byron
Kirkfield

Byron
wordsrror th
Kirkfield
Byron
ÀIdr ich
Shel 1 ey
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107
107
'l 07
108
109
109
109
110
110
11'1
112

106
109
116
109
107
108
110
109
121
112
111
113
105

145 3
8s3

106 3
803
85 3
80 3
88 3
883

280 3
30s 3
903

395 3
903

395 3
s0 3
403
50 3
40 3
383

160 3
383
553
403
55 3
403

125 3
125 3
280 3
112 3
603

330 3
603

330 3
180 3
210 3
310 3
130 3
200 3
112 3
210 3
21 0 3
340 3
210 3
340 3
210 3
70 3

215 3
70 3
503
s0 3

250 3
410 3
410 3
410 3
410 3
4'1 0 3
410 3
335 3
112 3
125 3
425 3
180 3
125 3
80 3

210 3
80 3
85 3

210 3
85 3
35 3
35 3

205 3
85 3

215 3
205 3
110 3

Wordsworth
I,to rdswor t h
À1dr ich
Wordsworth Pl
wordsworth
words$rorth Pl.
l.¡or dsr.ror È h
wordsworth
words!rorth
Shel Iey
Shel I ey
SheIley
wordswor ch
Shelley
Shel l e:'
Poole
Shelley
PooLe
SheIley
Àldrich
Shel-1ey
Shel 1 ey
Drummond
Shel I ey
Drummond
SbeIIey
SheLley
wordswort.h
wordshror Èh
Carlyle Cr
Carlyle
CarIyIe Cr
Car).yIe
Thac keray
Sandburg
lreaC OC k
Brown i ng
Reynolds
Brown i ng
Frost
Sandburg
Robert Serv.
Haliburton
Robert Serv.
Ha1 iburton
Con n or
KiImer
Conno r
Westboine
WesÈboine
Byrd
Àmundsen
Amundsen
Henday
Henday
Magel Ian
MageÌ Lan
Joliett
l.rordswor È h
Carol. l
wordsworÈh
Thac keray
Ca roI I
Ca ro1 I
Leacoc k
CaroI I
Ca roI Ì
F rost
Caro1l
Ca roI l-
Caro11
Ca rol L
CoI umbus
KiLmer
Carol1
Ca rol l-

Aldr ich
ÀIdr ich
wordsworth
vù. End
wordsworth PÌ
wordsv?o rth
I"¡ordse¿orth P1
Brown i ng
Brown i ng
Portage
!-1c bey
Mcbey
SheI I ey
wordsworth
wordsworth
w. End
PooIe
She I J. ey
PooIe
Shel 1 ey
Aldr ich
À1dr i ch
w End
Drummond
Shel Ì ey
Drummond
Brown ing
Westwood
9test,wood
wesÈwood
$tesÈwood
I^l End
westwood
I"¡estwood
WesÈwood
west,wood
Reynolds
Brown i n g
Reynolds
É¡esÈwood
9¡estwood
westwood
westwood
west.wood
wesÈwood
Westwood
ç¡estwood
E ENd
Àssiniboine
S End
!¡est,wood
WesCwood
westwood
I,{estwood
Westwood
Westrrood
westirood
Sansome
caroll
wordsrro r t h
CaroLl
Caroll.
Thackeray
Thackeray
Ca roI 1
Leac oc k
Leac oc k
Carol. I
F rost
Frost
Colurnbus
Co1 umbus
CarolI
Caroll
Kilmer
Kilmer

Ki rk f ield
lirordshroreh P1
Shel Iey
Wordsworth
ÀIdr ich
w. End
Brown i ng
wordswôrth PI
Westwood
Mcbey
Portage
[.tordswo r t, h
Kirkf ield
Mc bey
PooIe
SheIley
wordsworth
r.¡ End
Àldrich
wordsrror th
Poole
Drummond
SheI I ey
Àldr ich
W End
Brown ing
Drummond
Brown i ng
Carroll
r.¡ End
9testwood
Westwood
l.¡estwood
CaroIl
westerood
Caro1l
Rouge
f.rhitegates
I,fhitegates
Caro1l
Westwood
West,Hood
westwood
Westwood
westerood
E End
Caroll
VJestwood
S End
Assiniboine
Davi s
westwood
westwood
Westwood
wesÈwood
wesÈrrood
I{es t rdocd
9fordserorth
we s t $rood
Thackeray
Browning
Westwood
I.to rd swo r t h
Leac oc k
I^¡e s t wood
Thac keray
Fros t
westwood
Leac oc k
Columbus
Fros t
Kilmer
Er Ia ndson
I{e s È wood
Columbus
Assiniboine

112
'l 13
113

3
'l 4

12
15
15
IJ
14
16

5
5
5
6

16
107
115
118

122
123
124
124
126
126
127
127
127
128
129
130
132

116
117
118
118
118

19
21
21
)t

18
tÞ
17
19
18
10
52
23
24
)a
22
53
29
54
74

55
26
33
33
30
32
35
57
34
38
37
61
43
41
46
44
49

73
21
53
75
24
52
54
26
53
55
28
54
s6
55
57

205
206

33
33
34
34
35
37

138
140
141
143
144
146
147
149
151

52
52
52
53
53

147

153
154
154
154
155
155
155
156
156
156
157
157
157

181
134
156
158
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157
158
160
161
tþt
161
162
164
16s
166
168
169
171
172
<aa

173
173
174
174
1?5
175
175
176
177
1'17
177
177
178
178
179
180
180
180
181
181
181
182
182
182
183
183
'l 83
184
185
185
185
186
187
188
189
190
191
191
191
192
192
193
194
194
194
195
195
196
19'7
198
200
201
202
202
202
203
203
204
20s
205
205

185 180 3
110 3
160 3
250 3
160 3
250 3
250 3
420 3
420 3
420 3
420 3
250 3
250 3
85 3

175 3
8s 3

250 3
80 3

130 3
425 3
250 3
80 3
80 3
80 3

21 0 3
370 3
753

210 3
125 3
370 3
125 3
423

260 3
85 3
823

375 3
753

260 3
200 3
375 3
200 3
803
803

180 3
115 3
205 3
115 3
205 3
180 3
180 3
125 3
125 3
78 3

370 3
783

125 3
370 3
125 3
75 3

380 3
75 3
80 3

380 3
80 3

110 3
110 3
85 3
85 3
85 3

380 3
85 3
85 3

380 3
85 3
85 3

200 3

Kilmer
Ca roI 1
Byrd
Byrd
Byrd
Davi s
Ðavi s
Ericson
Ericson
Galinee
Ga 1i. nee
Peary
Peary
JoI i ett
JoI i ett
Joliett
wordswort,h
Brown i ng
Brown i ng
wordshror t h
t{ordserort.h
Brown i n g
Er Iandson
Er landson
Er Iandson
Cortez
Cook
ErLandson
Erlandson
Cortez
Erlandson
Er landson
Ber i ng
Columbus
Er landson
Col.umbus
Cook
Bering
Cook
Columbus
Cook
Columbus
Cofumbus
Kilmer
Long FelIow
Long FeIlow
Long Fellow
Long Fellow
Scalena
ScaJena
Sumach
Sumach
Sumach
Canoe
Sumach
Sumach
Canoe
Sumach
Sumach
ManiÈou
Sumach
Sumach
Man i t,ou
Sumac h
Pon t, i ac
Pont iac
whit,egates
I{hitegates
whitegates
Be Ic our t
9fhitegaÈes
Whicegates
BeIc our t
l.¡hiÈegaÈes
r.thi tegates
Reynolds
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Caroll
Àssiniboine
Rouge
Davis
Davi s
Byrd
Rouge
Rouge
Rouge
Rouge
Rouge
Rouge
Sansome
Rouge
Wordswor t,h
I.tordsrrorth
Joliett
Rouge
Rouge
Brown i ng
Brown i ng
v¡ordswor th
Rouge
Portage
Cortez
Erlandson
Er l-andson
CorÈez
cor Èez
Erlandson
Ber i ng
Bering
Erlandson
Erlandson
Columbus
Erlandson
Ber i ng
Cook
Bering
Cook
Columbus
Cook
Rouge
Long Fe11oe,
Kilmer
Kilmer
Àssiniboine
Àssiniboine
Àssiniboine
Rouge
Portage
PorÈâ9e
Canoe
Sumach
Canoe
Canoe
Sumach
Man i tou
Man i tou
Sumach
Man i tou
Man i tou
Sumach
À1 Ia rd
À1 la rd
À1 1a rd
Sansome
Bel-c our t
BeIc ou r t
I.¡hi Èegates
BeIc our t
Bel.c ou r t
I.¡hi tegat.e
Reyn olds
Reynolds
whiÈegates

Long FeIlow
KiImer
Davis
westwood
Rouge
Rouge
Byrd
Rouge
Rouge
Rouge
Rouge
Sansome
Rouge
vùordsworth
San some
Rouge
Brown i ng
t{ordserorEh
Reynolds
CaroI I
Joliett
Rouge
Cor t ez
Rouge
Cort ez
Erfandson
Ber i ng
Cor t ez
Bering
Erlandson
Cor t ez
Columbus
Cook
CaroI I
Ber i ng
Cook
Erlandson
Erlandson
CoLumbus
Erlandson
Ber i ng
Rouge
Cook
Caroll
Àssiniboine
Assiniboine
Ki lmer
Kilmer
Rouge
Assiniboine
Canoe
Canoe
Canoe
Sumach
Canoe
Man i tou
Sumach
Canoe
Man i tou
Sumach
Man i tou
À1 Ia rd
Sumach
Man i tou
À1 la rd
À1 Ia rd
Be 1c our t
Sansome
BeLcourt
Whitegates
Belcourt
Reyn olds
whitegaÈe
BeIc our t
Brown i ng
Brown i ng

57
61
40
60

162
161
165
164
168
166
171
169
173
151
172
175
175
127
152
173
'17 4
177
176
178
179
182
177
180
177
178
181
182
156
180
183
177
180
183
181
182
184
183
157
186
187
185

85
89
88
91
90
92
93
91
94
91
92
95
96
94
97
94
95

200
198
202
201
203
204
202
205
202
203
206
127



206 127
206 205
206 207
206 2?6
207 206
207 209
207 216
208 209
209 207
209 208
209 210
209 215
21 0 209
210 21 3
210 214
212 213
213 210
21 3 214
213 212
214 210
214 213
214 215
215 209
215 214
215 216
216 207
216 215
216 217
217 21 6
21 8 219
219 218
220 221
221 220
222 223
223 222
223 224
223 225
223 248
224 223
224 226
225 223
226 206
226 224
2?6 227
227 226
227 228
227 229
228 227
228 229
228 248
229 227
229 228
?29 230
230 229
230 231
230 2s0
231 230
232 233
233 232
235 236
236 235
236 237
236 241
237 236
238 240
240 238
241 236
242 256
243 247
244 246
246 244
247 243
247 248
248 223
248 228
248 247

112
85

410
175
410
112
160

90
112

90
75

140
75

23s
150
85

135
78
85

150
78
80

140
80
80

160
80

395
395
480
480
470
470
85
85

160
330
320
160

95
330

75
95
95
9s
55

250
55
30

245
250

30
260
260
110
350
110
450
450
355
355
200
495
200
340
340
495
240
640
320
320
640

80
320
245

80

3
3
3
3
3
3
3
?

3
3
3
3
3
a

3
3
3
5
J
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3.3
3
3
3
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Brown i ng
tthitegates
[,lhitegat,es
Brown i ng
9¿hitegaÈes
Whitegates
Barron
I,¡e s È
9¡hitegat,es
wesÈ
Whit.egaÈes
I.¡e s t
whiÈegaÈes
I"ùhiÈegaÈes
Cora
Maureen
whi t,ega tes
Maureen
Maureen
Cora
Maureen
Maureen
west
Ì.faureen
Maureen
Barron
Maureen
Barron
Ba r ron
Seaton
Sea t on
Raquette
Raquet t e
Raquette
Raquette
Raqueute
Haul. ta i n
Àddison Cr
RaqueÈte
Raquet,te
Haul Èa i n
Brown i ng
Raquet.Èe
RâquetEe
Raquetste
RaqueÈ È e
Tr i gwel 1
Raquet t e
Raquet t e
Àddsion Cr
1r i gwe1l
RaqueÈ t e
RaqueÈÈe
RaqueÈte
Raguet ¿ e
Holt
Raquet t, e
Best
Bes È
T¡ra i n
Twain
ÀI Ia rd
Twain
A1 Ia rd
Keats
KeaÈs
Twain
Sansome
Dicken's
Sha kespea re
Shakespeare
Dicken's
Adds i on
Àddsion Cr
¡ddsion Cr
¡dds i on

109

l.thitegates
Bfown i ng
Brown i ng
whi tega tes
Ba r ron
Barron
l.¡hit.egates
Rouge
west
whitegates
wes!
Whitegates
Cora
Cora
whitegates
Àssiniboine
Maureen
Whitrgates
I.thitegat,es
Maureen
Cora
Cora
i'rlaureen
9Jest
f¿est
Maureen
Barron
Maureen
Assiniboine
Portage
À1 lard
PorÈa9e
À1 Ia rd
Sansome
Haul ta i n
Haul ta i n
RaqueÈte
Raquette
HauIÈain
Haul ta i n
Raquet. te
RaqueEte
Browning
Brown i n g
Trigwell
TrigweIl
Raque t È e
Àddsion Cr
Àddsion Cr
Raquette
Raquet t e
Tr i gwel I
Trigwell
Ho1 t
HoII
RaqueÈte
Assinibione
Portage
À1 Ia rd
Bedson
À1. 1a rd
Twain
À1 1a rd
tsedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Bedson
Adds i on
Àdds i on
Àddsion Cr

Reynolds
Reynolds
Ba rron
Raquet te
Brown i ng
West
Maureen
Wh i tega t,es
Barron
Rouge
Cora
Maureen
ütest
Maureen
Maureen
whitegates
Cora
Cora
Àssiniboine
tlhitegates
I,ithi tegaEes
West
whi tegates
Cora
Barron
I"lhitegat.es
West
Assiniboine
Mâureen
ÀI 1a rd
Por tage
À1 Iard
PorÈage
Haul ta i n
Sansome
Haul ta i n
Raquet t e
Àdd i son
HauI!a in
Brown i ng
Raquet Èe
whitegaÈes
HaulÈain
Tr i gwel I
Brown i nq
nddsion Cr
Raquette
Tr i gwel I
Trigwell
Àdds i on
Raque t Èe
Àddsion Cr
HoI t
Trigwell
Àssin ibi one
Bedson
Hol È

Al lard
Por tage
ÀI 1a rd
Bedson
Bedson
Bedson
Twain
Bedson
Bedson
Al. la rd
t¡ End
Bedson
Bedson
Bedson
Bedson
eddsion Cr
RaguetÈe
Raguette
Bedson



249 257
250 230
250 251
251 250
251 252
251 253
252 251
253 251
253 254
2s3 255
254 253
255 253
256 242
25? 249
258 259
259 258
260 261
261 260
264 265
265 264
265 268
266 268
267 271
268 265
268 266
268 271
269 270
269 271
270 269
271 268
271 267
2'71 269
271 273
272 273
273 271
273 272
273 276
274 275
274 276
275 274
276 273
276 274
276 278
277 278
2'78 27 6
278 277
278 281
279 280
280 279

260 3
360 3
315 3
315 3
110 3
8s 3

110 3
8s 3
80 3

230 3
80 3

236 3
240 3
260 3
260 3
760 3
238 3
238 3
100 3
100 3
75 3
603
603
753
603
85 3
s03

100 3
50 3
8s 3
603

100 3
80 3
603
80 3
603
70 3
s03

100 3
503
70 3

100 3
70 3
70 3
70 3
70 3
85 3

100 3
.1 00 3

Àssinibione
Ho] t
Col.er idge
Coler idge
Ga ). swor thy
Coler idge
Ga l. swor thy
Coler idge
Masef ield
Coleridge
MasefieLd
Col er i dge
Sansome
Àssinibione
Buchanan
Buc hanan
Steerârt
Stewart
Gagnon
Gagnon
Gagnon
Denn i s
Br enda L ee
Gagnon
Denn i s
Gagnon
Lepi ne
Lepine
Lepine
Gagnon
Brendalee
Lepine
Gagnon
Suzanne
Gagnon
Suzanne
Gagnon
Sansome
Sansome
Sansome
Gagnon
Sansome
Gagnon
Jeane t t.e
Gagnon
Jeanette
Gâgnon
Àugier
Àugier

Bedson
Bedson
Bedson
Galsworthy
Cole r i dge
Galsworthy
E End
Mase f i e]d
Coleridge
Masefield
E End
Àssin ibione
9¡ End
T,' ENd
ÀL la rd
À1 Ia rd
Portage
ÀIl-ard
Por ta ge
À1. Ia rd
À1 1a rd
9¡ End
w End
Denn i s
Gagnon
Denn i s
SÈ Charles
SÈ Charles
E End
Brenda I ee
Gagnon
Gagnon
Lep! ne
w End
Suzanne
Gagnon
Suzanne
SÈ Charles
SÈ Charles
E End
Sansome
Gagnon
San some
r.¡ End
Jea net te
Gagnon
Jeane E È e
E End
St Charl.es

vr End
Raquet te
Ga L srdorÈhy
Bedson
E End
Masef ield
CoLer idge
Ga 1s¡ror t hy
E End
Àssinibione
Coler idge
Masefiel-d
Bedson
Bedson
Portage
Portage
À1 la rd
Portâ 9e
À1 Ia rd
Portage
Denn i s
Gaqnon
Gagnon
À1 Ia rd
w End
Br enda I ee
E End
Gâgnon
St Charles
Ðenn i s
r.r End
St CharLes
Suzanne
Gagnon
Lepi ne
I.¡ End
Sansome
E End
Gagnon
St Charles
Suzanne
SÈ Charles
Jeannette
Gagnon
Sansome
w End
Àug i er
St Charles
E End

Gr

Gr

TOTÀL CLEARED LENGTH: 89,610M
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TN

A.ppendíx G
District f2: Components of Friority IIÏ Streets

LTH P #LN BLOCK NÀME TO

COMPONENT '1

COMPONENT 2

COMPONENT 3

225 3
270 3
270 3
175 3
175 3
22s 3

Ri ve r bend
Graden
Garden
Ri verbend
Ri verbend
Riverbend

I.li n st on
Parkside
Parkside
wi nsÈ on
gJinsÈon
!tinston

Cavell
Cavell

Bourkevale
Eourkevale

Ri veroa k s
Riveroaks'

Parkview
Parkview

Roseberry
Roseberry

Col.l-igiate
Colligiate

Li bra ry
Li bra ry

Douglas
Douglas

À1bany
Àlbany

13237
3 2 130
2 3 130
34243
43243
31237

5b
68
86
67
76
65

32
32
32
32
aa

32

2)
2
2
2
2

Por ta ge
Ri ve rbend
Portage
Graden
Portage
Graden

Portåge
winst,on
Àssiniboine
Parkside
Assiniboine
Parkside

Garden
Por tage
Ri verbend
Portage
Graden
Portage

Parkside
Àssin i boine
wi nsÈ on
Àssiniboine
Parkside
Portage

Portage Àssiniboine
Àssiniboine Portage

Portage Àssiniboine
Àssiniboine Portage

PorÈa9e Assin i bo i ne
Àssiniboine Portage

Portage Àssiniboine
Assiniboine Portage

Portage Àssiniboine
Àssi.niboine Portage

Portage Assin iboine
Àssiniboine Portage

Por ta ge
S. End

Por tage
S. End

Portage
S. End

S. End
Por ta ge

S. End
Por tô ge

Deer Lodge
Portâ9e

32
329

10

32
32

350 3 2
3s032

13
14

32
32

32
32

34
34

32
32

32
32

32
32

28
27

10 370
9 370

COMPONENT 4

11 12 340
12 11 340

COHPONENT 5

14
13

COMPONENT 6

15 16 370
16 15 370

COMPONENT 7

17 18 390
18 17 390

COMPONENT 8

19 20 370
20 i9 370

COMPONENT 9

23
24

24 120
23 120

COMPONENT 'I O

25
26

26 430
25 430

COMPONENT 1 1

27
28

150
150

111



COMPONENT 1 2

32
32

29
31

32
32

32
32

39
40

41 42 310 3 2
42 41 310 3 2

31 670
29 670

Deer Lodge
Deer Lodge

Ofive
Olive

Pi ner¿ood
Moray
Moray
Moray
Moray
Pinewood

Lake
Lake

t{ i ndham
I.lindhan

Thompson
Thompson

woodbr idge
vJoodbr i dge

'¡oodbr 
i dge

oId Mitl
old Mirl
woodbr i dge

Emo
Emo
Oakdean
Oa kdean
Oakdean
Oakdean
Oakdean
Oakdean
Oakdean
Oa kdean
Oakdean
Emo
Emo
Oa kdean
Emo
Sunnyside
Sun nys i de
Emo

GI enda L e
Àssiniboine
Àshcroft
AshcrofÈ
Àssiniboine
GlendaLe

Àssiniboine Portage
Assiniboine Portage

Portage
Portage

Àssiniboine
Pinewood
Àssiniboine
Pi newood
Portage
Moray

PorÈage
cld Mil]
Àssiniboine
woodbr i dge
PorÈage
old Mill

9Joodha ven
Sunny s i de
Emo
Oakdean Cr
Oakdean Cr
Portage
Oakdean
Oakdean
Oakdean Cr
Oakdean Cr
Emo
Oakdean
Harris
Àssiniboine
Oa kdean
Emo
¡ssiniboine
Sunnyside

Woodhaven
GIenda 1e
Àssiniboine
E. End
Woodhaven
Assiniboine

Portage
Por Èage

Moray
Àssiniboine
Pinewood
Portage
P i newood
Lake

old !'ri11
Àssiniboine
old Mirl
Portage
I{oodbr i dge
Portage

Sunnys i de
Oakdean
PorÈage
Oakdean Cr
Por ta ge
Oakdean Cr
Oakdean
Oakdean
Oakdean Cr
Emo
Assiniboine
Harris
Oa kdean
Emo
Sunnyside
Àssiniboine
Emo
woodhaven

Àssiniboine
woodhaven
E. End
Assiniboine
GIendaIe
woodhaven

COMPONENT 1 3

33 34 150
34 33 150

COMPONENT 14

35
37
38
37
36
37

37 420
38 130
37 130
36 150
3'7 1 50
3s 420

32
32
32
32
32
32

COMPONENT 15

40 280
39 280

Portage Assiniboine
Àssiniboine Portage

Portage Àssiniboine
Àssin iboine Port,age

PorEage Àssiniboine
Àssiniboine Portage

COMPONENT 1 6

COMPONENT 1 7

43 44
44 43

COMPONENT

26032
26032

'lI

45
46
47
46
48
46

32
32
32
32
32
32

32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32

32
32
32
32
32
32

46 210
47 180
46 180
48 390
46 390
45 210

COMPONENT 19

50
50
59
57
56
55
56
58
56
57
59
59
66
62
59
60
61
50

60 150
59 110
57 220
56 105
55 110
56 110
58 220
s6 220
57 105
59 200
62 360
66 105
59 105
59 360
60 110
61 360
50 360
50 150

Cr
Cr

COMPONENT 20

51
53
53
52
54
53

s3 220
54 125
52 370
s3 370
53 125
s'r 220

COMPONENT 21

Lt2



63
64

64 460
63 460

Armour
Àrmour

Woodland
Ì.¡oodland
9Jood 1a n d
woodland
I.Ioodland
Woodland
Summe r Lands
Summerlands

Meadows ide
Meadows ide
Meadows ide
GoI f
GoI f
GoI f
Gol f
Meadows i de
Park west
Pine valley
va rdon
Vardon
Pine val1ey
Pine VaIley
Braid
Bra id
Pine valley
Pine valley
Pine valley
Park vfest
Meadows ide
Greenac re
Greenac re
Greenac re
Greenac re
Meadows ide

Pi nehur s t
Compton
Compton
Pinehurst
Pi nehur s t
Pinehurst
Pi nehur st
Hagen
Hagen
P i nehur st
Pi nehur st
P i nehur st

Daer
Daer

Banting
BanÈing

Kirkfield
Kirkfield
Kirkfield
Ki rkf ield
I^tordsworth
wordswor þ-h

Portage
Harris

Summerlands
Mcbey
Por cage
Mcbey
Summerl-ands
PorËage
woodl.and
Mcbey

Country CIub
Greenac re
Greenac re
Meados¡s i de
Mcbey
Portage
Mcbey
GoI f
Meadows ide
Country Club
Pine vaIley
E. End
vardon
Braid
Pine valley
E. End
Country Club
Braid
vardon
Country Club
Park 9¡est
Meadowside
Mcbey
PorÈage
Mcbey
Greenac re

Country Club
Pi nehurs t
w. End
Compton
Brown i n g
Brown i ng
Hagen
Pi nehurs t
Country Club
Hagen
Country CLub
Compton

Portage
Mcbey

Por tage
Mcbey

Pôr:age
Mcbey
Bj¡ron
Byron
Kirkfield
Àldr ich

Harris
Porgage

Mcbey
Portage
Mcbey
Summerlands
Port.age
Summerlands
Mcbey
t*toodl-and

Greenac re
Park I,¡est,
Gol f
Mcbey
Portage
Mcbey
Meadows ide
Greenac re
Count,ry Club
vardon
E. End
Pine Valley
Bra id
Country Club
E. End
Pine VaIIey
Bra id
vardon
CounÈry Cl-ub
Meador¡s ide
Greenac re
Mcbey
Port,age
Mcbey
Meadorrs i de
Country Club

Compton
w. End
Pinehurst.
Brown i ng
CompÈon
Hagen
Brown i ng
Country CIub
P i néhur sÈ
Country CIub
Hâ9en
Country CIub

Mcbey
Por tage

Mcbey
Por Èa ge

Mcbey
Byron
Byron
wordswor th
Àldr ich
wordswor¿h Pl

32
32

COMPONENT 22

69
71
'to
71
69
68
69
72

71
70
71
69
68
69
72
69

212 3
200 3
200 3
212 3
760 3
760 3
330 3
330 3

COMPONENT 23

75
78
82
81
80
79
80
81
82
83
84
85
84
87
87
86
88
87
84
83
a2
78
77
76
77
78

78
82
81
80
79
80
81
82
83
84
85
84
87
88
86
87
87
84
83
82
78
77
'76
77
78
75

100 3
55 3
373

290 3
250 3
250 3
290 3
373

330 3
133 3
140 3
140 3
204 3
133 3
603
603

133 3
204 3
133 3
330 3
5s3

290 3
237 3
239 3
190 3
100 3

COMPONENT 24

90
97
98
97
96
96
95
9s
91
95
92
97

97
98
97
96
97
95
96
91
95
92
95
90

225 3
603
603

1'',|5 3
'1 15 3
337 3
337 3
360 3
360 3
150 3
150 3
22s 3

939426032
949326032

32
32

COMPONENT 25

COMPONENT 26

99 1 00 280
1 00 99 280

COMPONENT 27

1 01 102
102 103
103 104
104 106
105 107
'1 07 109

285 3
230 3
883
75 3

.1 45 3
85 3

2
2
2
2
2
2

113



109
110
121
152
153
154
126
129
't26
154
155
156
181
180
182
180
178
177
179
177
182
183
182
17'7
176
177
178
180
181
183
184
183
181
156
157
158
157
134
157
185
187
185
186
185
157
1s6
155
12A
155
i54
153
124
122
123
122
124

110
121

181
180
182
180
178
177
1'79
177
182
183
182
177
176
177
178
180
181
183
184
183
181
156
157
.1 58
157
134
157
185
187
185
186
185

52
53
54
26
29
26
54
55
s6

2
2
2
2
2
2
2
2)
)
I
2)
)
2
2
2)
2
2
2
2
2
2
2
2
2
2
2
2
2)
2
2)
2
2
2
2)
2
2)
2
2
2
2
2
2
2
2)
2
2
2
2
2
2
2

2)
2
3
2
2
2
2
2
2
2
2
2
2
2
2

883
280 3
112 3
125 3
803

21 0 3
21 0 3
21 0 3
310 3
8s 3
35 3
8s 3
823

260 3
260 3
125 3
210 3
370 3
370 3
753

200 3
200 3
75 3
803
803

210 3
125 3
823

37s 3
803
803

375 3
8s 3

205 3
110 3
110 3
215 3
215 3
180 3
20s 3
205 3
115 3
115 3
180 3
20s 3
3s 3

210 3
2'1 0 3
8s3
803

180 3
330 3
603
603

330 3
180 3
125 3
425 3
803

130 3
130 3
80 3

250 3
33s 2
335 3
85 3
85 3

250 3
425 3
112 3
280 3
88 3
80 3
803
85 3

106 3

wordsqrorth
wordsworth
wordsworth
CaroIl
Ca rol 1
Leac oc k
Sandburg
Sandburg
Leac oc k
CaroÌ1.
Carol1
Columbus
Erl,andson
Ber i ng
Ber i ng
Erlandson
Er Landson
Cor tez
Cortez
Cook
Cook
Cook
Cook
Er Iandson
Er landson
Er Iandson
Er landson
Er fandson
Columbus
Columbus
Columbus
Columbus
Columbus
CaroIl
Caro1L
Ca rol 1
Ki lmer
Ki lmer
Ki l¡ner
Long Fellow
Long FeIlow
Long FeIlow
Long Fellow
Kilmer
CarolI
Caro1l
Frost
Fros t
Ca roL Ì
Caroll
Thac keray
Carlyle
Carlyle Cr
Carlyle Cr
Carlyle
Thac keray
Ca rol 1
wordsnor t h
Brown i ng
Brown i ng
Brown i ng
Brown i ng
wordsnorth
Jol i et, t.
Joliett
Joliett
JolietÈ
t¡ordsworÈh
I.¡ordswor t h
Wordswor th
wordsl{o r th
Wordswor t.h
f.lordsworth P1
l¡ordsworth Pl.
Wordswor.th
Aldr ich

114

Wordsr¡orth Pl
Brown i ng
tilestwood
I{ordsr¿or th
Thac ke ray
CaroIl
Westwood
9¡es t!rood
Westwoód
Leac oc k
Frost.
Caroll
Col umbus
Erlandson
Cook
Bering
Cor tez
Erl.andson
Er landson
Er landson
Ber i ng
Columbus
Ber i ng
Portage
Rouge
CorÈ ez
Cortez
Bering
Er fandson
Cook
Rouge
Cook
Erlandson
Columbus
Ki Imer
Àssiniboine
Ca roI I
West.r¿ood
CarolI
Ki l¡ner
Àssini.boine
Ki lmer
Àssiniboine
Long Fell.ow
Kilmer
CoLumbus
Carol.L
t¡estwood
Frost
Leacoc k
CarolL
west¡rood
westHood
r{ End
westwood
t¡esteood
Thac keray
Caro11
wordsnorth
Rouge
Reynolds
Rouge
Brown i ng
ç{ordsworth
San some
wordsworth
Rouge
Joliett
Brown i n g
Ca roI 1
I{e s t Idood
Brown i ng
wordsworth
r{. End
wordsworth PI
wordsnorth

Brown i ng
t{estwood
Carroll
Thac keray
Leac oc k
9¡es twood
wesÈwood
9Jes tî{ood
Ca rol- I
Frost
Columbus
Erl-andson
Ber i ng
Cook
Erlandson
Cor t ez
Cor t ez
Erlandson
Erlandson
Ber i ng
Columbus
Ber i ng
Er landson
Rouge
Cortez
Cortez
Ber i ng
Columbus
Cook
Rouge
Cook
Erlandson
Ca rol I
Kilmer
Àssiniboine
Ki lmer
ûfestwood
Ca rol 1
Long FeLlol{
Àssiniboine
Ki lmer
Assiniboine
Ki lmer
Carol1
Columbus
Frost
WesÈwood
Ca roI ]
Leac oc k
Thac keray
I,testerood
Westwood
9r End
WesÈwood
wesÈwood
Carol1
wordsworth
Brown i ng
Rouge
Reynolds
Rouge
ttordsworth
Jol iect
Sansome
Wordsrro r t h
Rouge
wordsworth
Browning
Ca rol I
vJe s t erood
Brown i ng
l.lordsworÈ,h P1
w. End
I.lordswo r t h
Àldrich
Shelley

53
52
75
74
27
74
75
73
51
73
72
73
75

152
121
110
109
108
109
107

57
56
55
28
55
54
53
24))
23
22
24

153
152
175
174
127
174
175
173
't 51
173
172
173
175
152
121
110
109

08
09
o7
16



16
o7
o6
13
15
16
18
19
18
17
18
16
15
14
15
13
12
11
12
13
06
o4
o3
o5
03
o2

o7
05
13
15
16
18
19
18
17
18
It
15
14
15
13
12
11
12
13
06
04
03
05
03
o2
01

160 3
145 3
903
503
383
55 3

125 3
125 3
403
40 3
553
383
403
403
503

39s 3
903

305 3
395 3
903
75 3
883

320 3
320 3
230 3
285 3

2
2
2
2
2
)
2
2
2
2)
2
2
2)
2
2
2
2
2)
2)
2
2
2

2
2
2
2
2)
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2)
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2)

À1dr i ch
I.¡ordswort.h
l.tordslrorth
Shel ley
Shel 1 ey
SheIley
Shelley
SheJ ley
Drummond
Drummond
Shel ley
Shelley
Poole
Pool.e
Shelley
Shel Iey
Shelley
She ). I ey
Shelley
wordsworth
Kirkfield
Kirkfield
Byron
Byron
Kirkfield
Kirkf ield

Reynolds
wbi tegã tes
whit.egates
Belc our t
Belcour !
I{hitegates
whi tegates
I¡¡hiÈegat,es
9lhi tega t.es
IlIhi tegates
Brown i ng
Raque t t, e
Raquette
Haulta i n
Haul Èa i n
RaqueÈte
Raque t t e
Rague t t e
RaqueE te
Raquet Èe
Raquet.te
Raguet Èe
Raquet t e
Þlol- t
CoI e r idge
GalsworÈhy
Ga I swor thy
CoIer idge
Masefield
Masefiel-d
Col er i dge
Coler idge
Coleridge
CoLeridge
HoÌ t
Raquet È e
Raque t t e
RaqueÈte
Raquet t e
Àddsion cr
¿ddsion Cr
Àddison Cr
Àddsion Cr
Raque E t e
Trigwell
TrigweJ, I
Raque t t, e
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Shelley
Àldr ich
Kirkfield
ç.¡ordsr,ror t h
PooIe
Al-dr i ch
Drummond
Brown i ng
Sheì.J-ey
VJ ENd
Ðrummond
ÀIdr ich
Shel Ì ey
w. End
PooIe
I.¡ordsrror th
Mcbey
Por Eage
Mcbey
SheIIey
l.lordswor Èh
Byron
Kirkf ield
Kirkfield
Byron
Mc bey

Brown i ng
Reynolds
Belcour t
t{hitegates
whitegate
Belcour t
Sansome
BeLc our t
Belcourt
Reynolds'
9JhitegaÈes
Brown i ng
Haultain
Raque t t e
Raquet te
Haul ta i n
San some
HauI ta i n
Haul. Èa i n
Brown i ng
TrigweIl
Addsion Cr
Trigwell
RaqueÈ te
Bedson
Coler i dge
E End
Ga1 swo rt hy
Coleridge
E End
Masef ield
¡ssin ibione
Masefield
Ga l- sr.ror thy
Bedson
Hol t
Àssinibione
Hol È

Tr i gweJ- J.

Raque t t e
Àdds i on
Raque t. t e
Àdds i on
Àddsion Cr
Raque t t e
Raque t t e
Tr i gwe 1J.

lgords$ror th
Kirkfield
SheIley
Pool.e
AIdr ich
Drummond
Brown i ng
Drummond
T.I ENd
She l. 1ey
ÀIdrich
Poole
w End
SheI Iey
I¡¡ordseorth
Mcbey
Portage
Mcbey
I^¡ordswo r t h
Kirkf ield
Byron
Byron
Kirkfield
Kirkfield
Mcbey
Por Èage

Whitegaces
BeLcour t
Belcourt.
Iithitegates
9Ihit,egate
Sansome
BeLcourt
Belcourt
Reynolds
Brown i ng
Raquett.e
HaulÈain
Haul ta i n
Raquet t e
Raquette
Sansome
Haul.tain
Haul la i n
Brown i ng
Trigwell
Àddsion Cr
Tr i gwel I
HoL È
Bedson
Galsuorthy
E End
CoIer i dge
Masef ieLd
E End
CoIer i dge
Assinibione
Masef ield
Ga 1 swor thy
Bedson
Raque t t e
¡ssinibicne
Hol t
Trigwell
Àddsion Cr
Adds i on
Raque È t e
Àdd i son
Raquet te
Trigwell
Raque E t, e
Raquet,te
Brown i ng

COMPONENT 28

127 205
205 203
203 202
202 204
204 202
202 201
201 202
202 203
203 20s
205 206
206 226
226 224
224 223
223 225
225 223
223 222
222 223
223 224
224 226
226 227
227 228
228 229
229 230
230 250
230 251
251 252
252 251
251 253
253 254
234 253
253 255
255 253
253 251
251 250
250 230
230 231
231 230
230 229
229 228
228 248
248 223
223 248
248 228
228 227
227 229
229 227
227 226

200 3
85 3
85 3

380 3
380 3
85 3
85 3
8s 3
85 3
8s 3

1't5 3
953

160 3
330 3
330 3
8s 3
85 3

160 3
953
9s3
553
30 3

260 3
360 3
315 3
110 3
110 3
85 3
803
80 3

230 3
236 3
85 3

315 3
360 3
1'1 0 3
110 3
260 3
30 3

245 3
320 3
320 3
245 3
55 3

250 3
250 3
953



226 206
206 207
207 216
216 207
207 209
209 210
210 213
213 212
212 213
21 3 2't4
214 215
215 216
216 217
217 216
216 215
215 214
21 4 210
210 21 4
214 213
213 210
210 209
209 215
21 5 209
209 208
208 209
209 207
207 206
206 20s
205 127
127 206
206 127

COMPONENT

753
410 3
160 3
160 3
112 3
75 3

235 3
85 3
85 3
7e 3
80 3
80 3

395 3
39s 3
80 3
80 3

150 3
150 3
783

135 3
75 3

140 3
140 3
903
903

112 3
410 3
85 3

200 3
112 3
112 3

29

2
2
2
2
2
2
)
2)
2)
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2

Brown i ng
vJh i tega tes
Ba rron
Barron
whi tegates
I.lhi Èegates
I.thiÈegates
Maureen
Maureen
Maureen
Maureen
Maureen
Barron
Ba r ron
Maureen
Maureen
Cora
Cora
Maureen
I.lhitegates
9Ihi Èegates
west
West
!{est
I{est
Whitegates
I{hitegates
9¡hit,egaÈes
Reynolds
Brown i ng
Brown i ng

Hal iburton
Robert Serv.
RoberÈ Serv.
Hal- i burton

Connor
Connor

9¡esÈboine
I^lestboine

Byrd
Davis
Davis
Byrd
Byrd
Byrd

Àdmunsen
Àdmunsen

Henday
Henday

Magellan
Magel Ian

Ericson
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Raquet te
Brown i ng
9¡h i tega tes
Mâureen
Ba r ron
West
Cora
!¡hiÈegates
Àssiniboine
l^Ihitrgat,es
Cora
west
Maureen
Àssiniboine
Ba r ron
vJest
Maureen
Whitegates
Cora
Maureen
Cora
whitegates
Maureen
whitegat,es
Rouge
West
Barron
Brown i ng
9Jhi Èegates
Reynolds
whi ÈegaÈes

l{estwood
lJesÈrrood
westerood
9les twood

wesÈwood
E End

Westnood
Eyrd
Rouge
Davis
Rouge
Davi s

westwood
Westwood

vJe s t wood
l.7es twood

wes twood
I.testwood

Rouge

whi Èega tes
Ba rron
Maureen
Whitegates
West
Cora
Maureen
Àssiniboine
lJhitegaees
Cora
WesÈ
Ba rron
Àssiniboine
Maureen
çlest
Cora
whi tegates
Maureen
whitegat,es
Cora
West
Mãureen
whi Èegates
Rouge
Þlhitegates
Ba rron
Brown ing
Reynolds
Brown i ng
l{hitegates
Reynolds

t{estrrood
I{esterood
WesÈwood
westwood

E End
westnood

Davis
Rouge
Byrd
Rouge
Davi s
t¡es tirood

I.¡esÈwood
l.¡esÈwood

Westwood
west.wood

westwood
l{est,wood

Rouqe

32 1 33 210
33 1 30 340
30 133 340
33 132 210

32
32
32
32

COMPONENT 30

134 135
135 134

COMPONENT 31

70
70

32
32

50 3 2
5032

32
32

32
32

32
2a

137 138
1 38 137

COMPONENT 32

140 161 250
1 61 162 250
162 1 61 230
161 160 150
160 161 160
161 140 250

COMPONENT 33

141 143 410
143 141 410

COMPONENT 34

144 146 410
146 144 410

COMPONENT 35

147 149 4'1 0
149 147 410

COMPONENT 36

Àssiniboine S End
S End Àssiniboine

32
32
32
32
32
32

164 16s 420



1 65 164 420

COMPONENT 37

166 168 420
168 166 420

COMPONENT 38

Ericson

GaLinee
Galinee

Peary
Peary

Sca I ena
Scalena

Sumach
Sumach
Sumach
Sumach
Sumach
Sumach
Sumach
Man i t'ou
Man i tou
Sumach
Sumach
Canoe
Canoe
Sumach

Pontiac
Pont iac

Dicken's
Àdds i on
Àdds i on
Dicken's

Sansome
Sansome

Seaton
SeaÈon

Raquette
Raque t te

Best
Best

Twain
Twain
Twain
ÀI la rd
Àl la rd
Twain

Rouge

Rouge
Rouge

Rouge
Sansome

Portage
Canoe
Canoe
Man i tou
Man i tou
Àl 1a rd
Manitou
Sumach
Sumach
Manitou
Canoe
Sumach
Sumach
PorÈage

ÀL1ard
ÀIlard

Bedson
Bedson
Àddsion Cr
Bedson

w End
Bedson

Portage
À1 La rd

PorEage
A1 1a rd

Por tage
À1 ]a rd

Bedson
À1. La rd
Bedson
Twain
Bedson
À1 La rd

Rouge

Rouge
Rouge

Sansome
Rouge

Canoe
Canoe
Manitou
Man i t'ou
À1 1a rd
Manitou
HaniÈou
Sumach
Sumach
Canoe
Canoe
Sumach
Sumach
Canoe

À1 Ia rd
À1Iard

Bedson
Àddsion Cr
Bedson
Bedson

Bedson
I., End

À1 1a rd
Portage

À1 Ia rd
Por Èage

Àl- Ia rd
Portage

A1 Ia rd
Bedson
À1 Ia rd
Bedson
Twain
Bedson

1 69 171
171 1 69

250
250

32
32

32
32

32
32

32
32

32
32

32
32

32
32

32
32

COMPONENT 39

188 189 180
189 188 180

COMPONENT 4O

Àssiniboine Rouge
Rouge Àssiniboine

190 19'1
1 91 192
192 194
194 195
1 95 197
197 1 95
195 194
194 196
196 1 94
194 192
192 1 91
191 193
193 191
191 190

COMPONENT

125 3
78 3

125 3
?5 3
803
80 3
75 3

380 3
380 3
125 3
78 3

370 3
370 3
125 3

41

2
2
2
2
2
2
2
2
2
2
2
2
2)

1 98 200
200 1 98

110
110

COMPONENT 42

243 247 640
247 248 80
248 247 80
247 243 640

COMPONENT 43

256 242 240
242 256 240

COMPONENT 44

218 21 9
219 218

COMPONENT

220 '221 470
221 220 470

COMPONENT 46

232 233 4s0
233 232 4s0

COMPONENT 47

235 236 355
236 241 495
241 236 495
236 237 200
237 236 200
236 23s 3s5

COMPONENT 48

32
32
32
32

480
480

45

32
32
32
32
32
32

LT7



238 240
240 238

340
340

32
32

32
32

32
32

32
32

32
32

Keats
KeaÈs

Shakespeare
Sha ke spea re

Àssinibione
Àssinibione

Buchanan
Buchanan

Sterrart
S tewa rd

Gagnon
Gagnon
Denn i s
Denn i s
Gagnon
Brendalee
Brendalee
Lepine
Lepi ne
Lepine
Lepine
Gagnon
Suzanne
Suzanne
Gagnon
Sansome
Sansome
Sansome
Sansome
Gagnon
Jeanette
Jeanette
Gagnon
Gaganon
Gagnon
Gagnon
Gagnon
Gagnon
Gagnon
Gagnon

Àugier
Àugier

Bedson
Bedson

Bedson
Bedson

Bedson
w End

À1 Ìa rd
À1 1a rd

Portage
AI Ia rd

PorÈage
Àl 1a rd
Gagnon
w End
Denn i s
Gagnon
9¡ End
Gagnon
St charLes
E ENd
SÈ Charles
Lepine
Gagnon
f,{ End
Suzanne
Gagnon
St Charles
E End
St Charles
Sansome
Gagnon
w End
Jeanette
Àugier
Jeanet È e
Sansome
Suzanne
Brêndã I ee
Denn i s
À1 1a rd

E ENd
St Charles

Bedson
Bedson

Bedson
Bedson

w End
Bedson

Portage
Portage

A1 1a rd
Portage

À1 Ia rd
Denn i s
w End
Gagnon
Brendalee
w End
Gagnon
SÈ Charles
E End
St Charles
Gagnon
Suzanne
w End
Gagnon
Sansome
St Charles
E End
SÈ Charles
Gagnon
Jeanne t te
w End
Gagnon
Àug i er
Jeanet È e
Sansome
Suzanne
Lepine
Denn i s
A1lard

.PorÈa9e

SE CharLes
E End

COMPONENT 49

244 246 320
246 244 320

COMPONENT 50

249 257 260
257 249 260

COMPONENT 51

258 259 260
259 2s8 760

COMPONENT 52

260 261 238
261 260 238

COMPONENT 53

Gr
Gr

264 265
265 268
268 266
266 268
268 271
271 267
267 271
271 269
269 270
270 269
269 271
271 273
273 272
272 273
273 276
276 274
274 275
2'75 27 4
274 276
276 218
278 277
277 278
278 281
281 278
278 276
276 273
273 271
271 268
26A 265
265 264

COMPONENT

100 3
75 3
603
603
85 3
603
603

100 3
503
s03

100 3
80 3
603
603
70 3

100 3
s03
503

100 3
70 3
70 3
70 3
85 3
85 3
70 3
70 3
80 3
85 3
75 3

100 3

q^

2)
2
2
2
2
2)
2
2
2
2
2
2
2
2
2
2
2
2)
2
2
2
2
2)
2
1

2

279 280
280 279

100
100

32
32
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Appendix I[
Ðistrict frZ: Vehicle Route For Priority III Street

LTH P #LN C/D* BLOCK NÀME

1

3
2
3
4
5
9

10
9

11
13
14
13
15
16
t5
17
18
17
19
20
19
21
23
24
¿5
25
26
25
)1
28
27
29
30
32
33
34
35
37
38
3'7
36
39
40
39
41
42
41
43
44
43
45
46
47
46
48
49
50
60
59
57
56
55
63

3
2
3
4
5
9

10
9

11
13
14
13
15
16
15
17
18
17
19
20
19
21
23
24
23
25
26
25
27
28
27
29
31
32
33
34
35
37
38
37
36
39
40
39
41
42
41
43
44
43
45
46
47
46
48
49
50
60
59
57
56
55
63
64

237
130
130
243
188

80
370
370

78
80

3s0
3s0

90
370
370

88
390
390

88
370
370

90
212
120
120

95
430
430
175
150
150
112
670

17 40
230
.1 50

88
420

32
32
aa

32
18
18
32
32
18
18
32
32
18
32
32
18
32
32
18
34
34
18
18
32
32
18
32
3213
32
32
18
32
18
18
32
22
32
32
32
32
18
32
32
18
32
32
18
32
32
18
32
32
32
32
18
22
32
32
32
32
32
18
32

30
30
50
25

c
c
c
c
D
D
c
c
D
D
c
c
D
c
c
D
c
c
D
c
c
D
D
c
c
Ð
c
c
D
c
c
D
c
D
D
c
D
c
c
c
c
D
c
c
D
c
c
D
c
c
D
c
c
c
c
D
D
c
c
c
L

c
D
c

Ri verbend
Graden
Ga rden
Ri verbend
Por ta ge
Porta ge
CaveÌ ]
CaveÌ I
Port,age
Por tage
Ri veroa k s
Riveroaks
Por tage
Parkview
Parkview
Portage
Roseberry
Roseberry
Portage
CoIl igiate
Colligiate
Por tage
Por tage
Li bra ry
Library
PorÈage
Douglas
Douglas
Portage
Àlbany
Àlbany
Portage
Ðeer Lodge
Por cage
Por tage
Olive
Assiniboine
P i newood
Moray
Moray
Moray
Por tage
Lake
Lake
Por¿age
wi ndham
Windham
Portage
Thompson
Thompson
Por tage
Woodbr i dge
woodbr i dge
woodbr i dge
old Mi 1L
Por ta ge
Woodhaven
Emo
Emo
Oa kdea n
Oakdean
Oa kdea n
Porgage
Àrmour
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Portage
Ri ve rbend
Portãge
Graden
Ri ve rbend
winston
Por tage
Àssiniboine
Vavell
Bour keva I e
Por tage
Àssiniboine
Riveroaks
Por t age
Àssiniboine
Parkview
PorÈage
Àssiniboine
Roseberry
Port,age
Àssiniboine
Coligiate
Fer ry
PorEage
S. End
Li bra ry
Portage
S. End
DougIa s
Por tage
S. End
ÀIbany
Por Èa ge
Deer Lodge
Àssiniboine
Àssiniboine
Olive
Àssiniboine
P i newood
Àssiniboine
P i newood
Moray
PorÈage
Àssiniboine
Lake
Portage
Assiniboine
1.7i. ndham
Por tâ ge
Àssiniboine
thompson
Por tage
o1d Mi 11
Assiniboine
r{oodbr i dge
OId Mi]I
Por tage
Woodhaven
Sunnyside
Emo
Oakdean Cr
Oakdean Cr
Oakdean
Por tage

Garden
Portage
Ri verbend
Port,äge
wi n ston
Cave11
Assiniboine
Por tage
Erourkevale
Riveroaks
Àssiniboine
PorÈa9e
Parkview
Àssiniboine
PorÈa9e
Roseber ry
Àssiniboine
Por tage
CoLligiaÈe
Àssiniboine
Portage
Fer ry
Li bra ry
S. End
Portage
Douglas
S. End
Portage
Àlbany
Deer Lodge
Portage
Deer lodge
PorÈage
Àssiniboine
OIive
Portage
P i newood
Moray
Àssiniboine
P i n ewood
Por Èage
Lake
Àssiniboine
Portage
windhan
Assiniboine
Portage
Thompson
Àssiniboine
Por Èa9e
woodbr idge
o1d Mi rI
Àssiniboine
old Mi11
Portage
Woodhaven
Emo
Sun nys i de
Oa kdea n
Portage
Oakdean Cr
Portage
Harris
Harris

( 30=31 )

280
280
100
310
310

87
260
260

8s
210
180
180
390
175
340
150
110
220
105
110
100
460



64 63
63 68
68 70
70 73
73 76
76 77
77 78
78 75
75 78
78 82
82 81
81 80
80 79
79 93
93 99
99 101
01 102
02 103
03 104
04 106
06 107
07 109
09 110
10 96
96 97
96 95
95 96
95 91
91 959s 9292 9s97 90
90 97
9'7 98
98 97
97 96
96 110
10 121
21 152
52 153
53 '1 54
54 126
26 i29
29 126
26 154
54 155
55 155
56 181
81 180
80 182
82 180
80 178
78 177
77 179
79 177
77 182
82 183
83 182
82 177
77 176
76 177
77 178
78 180
80 181
8'1 183
83 184
84 189
89 188
88 189
89 184
84 183
83 181
81 156
56 157
57 158
58 157

1

1

1

1

1
a

1

1

1

1

1

1

1

1

1

1

1

1
't

1

1

1

1

1

1

1

1

1

1

1

2
È'I
I
I
2
2

2
2
2
2
2
I
I
I)
2)
2)
2
2)
2
2
2
2
2
2
2
2
2
2
2
2
2)
2
a

2
2
2)
2
2)
2
2
2
2
2
2
2
2
2
2
2)
2
2
2)
2
2
2
2
2
2
2
2
2
2
2
2
2

c
D
D
D
D

c

c
c
c
c
c
D
D
D
c
c
c
c
c
c
c
D
c
c
c
c
c
c
c
c
c
c
c
c
D
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
D
c
c
D
c
c
c
c
c
c

460
200

90
125
115
239
190
100
100

55
37

290
250
100
115
120
285
230

88
75

145
85
88
85

115
337
337
360
360
150
150
225
225

60
60

115
8s

280
112
125

80
210
210
210
310

85
35
8s
82

260
260
125
210
370
370

75
200
200

75
80
80

210
125

82
375

80
8s

180
180

85
80

375
85

205
110
110

Àrmour
Por ta ge
Por Eage
Por Eage
Portage
Greenac re
Greenac re
Meador¡ s i de
Meadows ide
Meadow s i de
Meadow s i de
GoI f
Gol f
Por tage
Portage
Portage
Kirkfield
Ki.rkf ield
Kirkfield
Kirkf ield
wordsworth
wordswort,h
wordserorÈh
Brown ing
P i nehur sÈ
P i nehur st
Pi nehur s t
Hagen
Hagen
PinehursÈ
Pi nehur s t
P inehur s t
P inehur s t,
CompÈon
Compton
Pinehur st
Brown i ng
wordsworCh
wordsworth
Caro1 I
Ca roI I
Leacoc k
Sandburg
Sandburg
Leacock
CaroIl
Carol 1
Columbus
Erlandson
Ber i ng
Bering
Er Iandson
Erlandson
Cortez
Cortez
Cook
Cook
cook
Cook
Er Iandson
Er 1a ndson
Er landson
Erlandson
Er Iandson
Columbus
CoL umbus
Rouge
Sca L ena
Sca Lena
Rouge
Columbus
Columbus
Columbus
Carol1
Ca rol 1
Carotl
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Harris
Harris
Woodland
woodland
Country Club
PorÈage
Mcbey
Greenac r e
Country CIub
Greenac r e
Greenac r e
Meadows i de
Mcbey
Go1 f
Ðaer
Banting
Portage
Mcbey
Byron
Byron
Ki rkf ield
Àldr ich
Wordsworth Pl
wordsvro r t h
Brown i ng
Brown i ng
Hagen
Pi nehur s t
Country Club
Hagen
Country CIub
Compton
Country club
Pi nehur s t
w. End
Compton
Pi nehur s È
Brown i n g
vlesÈwood
l.Tordsnorth
Thac ke ray
CaroII
I^IesLwood
l.test wood
WesLerood
Leacoc k
Frost
Carol1
Columbus
Er Ia ndson
Cook
Ber i ng
Cortez
Er landson
Erlandson
Erlandson
Ber i ng
Columbus
Bering
Portåqe
Rouge
Cor t ez
cor t ez
Bering
Er landson
Cook
Col umbus
Rouge
Àssiniboine
Sca 1 ena
Rouge
Cook
Er 1a ndson
Columbus
Kilmer
Àssiniboine

PorÈage
Woodland
}{oodland
Country Club
Greenac re
Mcbey
Meadows i de
Country Cl.ub
Greenac r e
Park west
Gol f
Mcbey
Por ta ge
Daer
Banting
Kirkfield
Mcbey
Byron
Byron
wordsworth
À1dr ich
wordsworÈh PI
Brown i ng
P i nehurs t
Compton
Hagen
Brown i ng
CounÈry CIub
P i nehurst
Country CLub
Hagen
Country Club
Compgon
w. End
Pi nehur s t
Brown i ng
9¡ordswor t h
I"testwood
Carroll
Thackeray
Leacoc k
West,wood
westwood
Westnood
Caroll
Fros t
Columbus
Er Ia ndson
Ber i ng
Cook
Er landson
Cor Èez
Cortez
Er landson
Er Iandson
Bering
Columbus
Ber i ng
Er landson
Rouge
Cortez
Cor tez
Ber i ng
Columbus
Coo k
Rouge
Sca lena
Àssiniboine
Rouge
Columbus
Cook
Er Iandson
Caroll
Ki Imer
Assiniboine
Kilmer



157
134
IJþ
137
138
137
136
134
135
134
157
185
187
185
186
'r8s
157
156
155
128
130
133
132
133
130
128
155
154
153
124
122
123
122
124
153
152
175
174
127
20s
203
202
204
202
201
202
203
205
206
226
224
223
225
223
222
223
224
226
227
228
))q
230
231
230
250
251
252
251
253
254
253
255
253
251
250
249

185
187
185
186
185

34
36
3'7
38
37
36
34
3s
34
57

2
2
3
2)
3
2
2
2
2
2
2)
2

)
2
2)
2
2)
2
2
2
2)
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2)
2
2)
2
2
2
2
2
2
2
2
2
2
2)
2
2
2)
2
2
2
)
2
2
2
2
2
2
2
.)

2

c
D
D
c
c
D
D
c
c
c
c
c
c
c
c
c
c
c
c
D
c
c
c
c
D
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c
c
c
c

c
D
c

215 3
8s 2
70 2
503
503
702
85 2
70 3
70 3

215 3
180 3
205 3
205 3
115 3
115 3
180 3
205 3
35 3

21 0 3
8s 2

340 3
210 3
210 3
340 3
85 2

210 3
8s 3
80 3

180 3
330 3
603
603

330 3
180 3
125 3
425 3
803

130 3
200 3
85 3
85 3

380 3
380 3
8s 3
85 3
85 3
8s 3
85 3

115 3
9s 3

160 3
330 3
330 3
8s 3
85 3

160 3
9s3
953
553
30 3

260 3
110 3
110 3
360 3
315 3
110 3
1.1 0 3
85 3
80 3
80 3

230 3
236 3
85 3

315 3
802

260 3

Ki lmer
I,¿estr.rood
Àssiniboine
Westboine
Hestbo i ne
Àssi,niboine
l{estHood
Connor
Connor
Ki Imer
Kil-mer
Long Fel1ow
Long Fellow
Long FeIlow
Long FefLow
Kilmer
CaroIL
Caroll
Frost.
9¡eStrrOOd
Robert Serv.
Haliburt,on
Haliburton
Robert Serv.
wes t rrood
Frost
Ca rol L
Ca rol I
Thac keray
Carlyle
CarIyIe Cr
CarIyle Cr
CarIyle
Thac keray
Caroll
9Jordsrror t. h
Brown ing
Brown i ng
Reynolds
whi tega tes
whit,egates
Be Icour t
Belcour t
whiEegates
whitegates
WhiÈ,egates
Whitegates
I.lhitegates
Brown i ng'
Raquet t e
Raquet t e
Haul ta i n
HauL ta i n
RaqueÈte
Raquette
Raquette
Raquette
Raguet te
Rague t t e
Raque È t e
Raque t t e
Raque t È e
Raque E È e
HoI È
Coleridge
Galswort.hy
GaLsHort.hy
CoIer idge
Masef ield
Masef ield
Coler idge
CoIe r i dge
Col.er idge
CoIe r i dge
Bedson
Assinibione Gr

t2r

Caroll
KiImer
we s t erood
Àssiniboine
S End
I.ûestboine
Àssiniboine
wes t,erood
E End
I"¡e s t wood
Carol1
Ki lmer
Àssiniboine
Ki lmer
Àssiniboine
Long Fe1low
Ki Ìmer
Columbus
Ca ro1 1
Sandburg
l.lesEnood
westwood
I{es t,wood
Westwood
HaLiburÈon
westwood
Fros È
Leac oc k
Ca ro1 1
Ilestwood
West!rood
TI ENd
westwood
westwood
Thac ke ray
Ca rol. L
9¡ordsworÈh
Rouge
Brown i n g
Reynolds
BeIc our t
whi.tegates
I{hitegate
Be 1c our È
Sansome
Belc our t
Belcourt
Reyn o lds
9Jhitegates
Brown i ng
HauI Èa i n
Raquet Èe
RaqueC te
Haul ta i n
Sansome
Flaul ta i n
Haul ta i n
Brown i n g
Trigwell
Àddsion Cr
Trigwell
Hol. t
Àssinibione
Raquet t e
Bedson
Cole r i dge
E End
calsworthy
CoIe r i dge
E End
Masefield
Àssinibione
Masefield
GaJ-sworthy
Coleridge
Bedson

Westwood
Àssiniboine
Westboine
S End
¡ssiniboine
l.tes twood
KiLmer
E ENd
lA¡estwood
Caroll
Long Fe11oe,
Àssiniboine
KiLmer
Àssiniboine
KiImer
CaroLl
Col umbus
Frost
I"¡est.Hood
Hal.iburton
lJestwood
v¡es Èhrood
l.¡esÈwood
ç¡estnood
Sandburg
Caroll.
Leac oc k
Thac keray
westirood
I.¡est,wood
r.r End
I{esÈwood
t{estwood
CarolL
wordsYro r t h
Brown i ng
Rouge
Reynolds
l¡hitegaEes
BelcourÈ
Bel.cour t
!'lhitegates
l.¡hi t.egate
Sansome
Belcour t
Be Ic our t
ReynoLds
Brorrn ing
Raque t t e
Haultain
HauIÈain
Raque t t e
Raque t. t e
Sansome
Haul ta i n
Haul !a i n
Brown i ng
TrigweIl
Addsion Cr
Tr i gwe1J.
HoI t
Àssinibione
Hol t
Bedson
Galswort,hy
E ENd
Coleridge
Hasefield
E End
Coler idge
Àssinibione
Masefield
GaIsrrorthy
Bedson
Àssiniboine
9¡ End

(130=132)

57
56
55
28
30
33
32
33
30
28
55
54
53
24
22
23
22
24
53
52
75
74

127
205
203
202
204
202
201
202
203
205
206
226
224
223
225
223
222
223
224
226
227
228
229
230
231
230
250
251
252
251
253
254
253
25s
253
251
250
249
257

Gr



257
249
250
230
229
228
248
247
243
244
246
244
243
247
248
223
248
228
227
229
227
226
206
207
21 6
207
209
210
213
212
21 3
21 4
215
216
217
21 6
215
21 4
210
21 4
21 3
21 0
209
215
209
208
209
207
206
205
127
206
127
174
175
173
151
173
172
173
175
152
121
110
109
108
109
107
116
107
106
113
112
11'1
139
159

249
250
230
229
228
248
247
243
244
246
244
243
247
248
223
248
228
227
))q
227
226
206
207
21 6
207
209
21 0
213
2'12
21 3
21 4
21 5
216
217
216
21 5
21 4
210
214
213
210
209
21 5
209
208
209
207
206
205
127
206
127
174
175
173
151
173
172
173
175
152
121
110
109
108
109
107
116
107
106

260
80

360
260

30
245

80
640

85
320
320

85
640

80
320
320
245

55
250
250

95
75

410
160
160
112
75

235
85
85
78
80
80

395
39s

80
80

150
150

78
135

75
140
140

90
90

112
410

85
200
112
112
130

80
250
33s
33s

85
85

250
425
112
280

88
80
80
8s

106
160
145

90
?oq

30s
130
430
240

13
12
'l 1

39
59
90

2
2
2
¿
2)
2
2
2
2
2
2)
2
2
2)
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2)
)
2
2
2
2
2
')
2
2
2
2
2
2
1

2
2
2)
2
2
2
2
3
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
I
I
I

c
D
c
c
c
c
c
c
D
c
c
D
c
c
c
c
c
c
c
c
c
c
\-
c
c
c
c
c
c
c
c
c
c
t-
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
L
c
D
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
D
D
D

Àssinibione Gr
Bedson
HolE
RaquetEe
RaqueCte
Àddsion Cr
Adds i on
Dicken' s
Bedson
Sha kespea re
Sha k espea re
Bedson
Ðicken' s
Àdds i on
Àddsion Cr
Àddison Cr
Addsion Cr
Raque t t e
TrigweIl
Tr i gwel I
Raque t. t e
Brown i n g
I.rhitegat,es
Ba r ron
Barron
whitegaÈes
WhitegaÈes
t{hitegat,es
Maureen
Maureen
Maureen
Maureen
Maureen
Bar ron
Barron
Maureen
Maureen
Cora
Cora
Maureen
whi.tegates
whiÈegates
I.¡est
f{esÈ
I.te s t
I.tes t
f.fhitegates
Whìtegates
l¡hitegates
Reynolds
Browning
Brown i ng
Brown i ng
Brown i n g
I.¡ordsworth
Joliett
Joliett
Joliett
JoI i et t.
wordswor th
wo rdswor th
wordswort,h
wordsworth
Ì.Iordsworth
wordsworth Pl-
wordsworth PI
wordsworth
À1dr ich
ÀIdrich
!ùordsvrorth
I.¡ordswor th
el.^l l -rr
SheIley
Portage
Por tage
Portage

w End
Àssiniboine Gr
Bedson
Hol ¿
Tr i gweI l
Raquet ¿e
Àddsion cr
Bedson
Dic ken' s
Bedson
Bedson
Sha kespea re
Bedson
Bedson
Àdds i on
Raguet t e
Adds i on
Àddsion Cr
Raquet t e
Raquet t e
TrigweIl
Raquette
Brown ing
I{hitegaÈes
Maureen
Barron
West
Cora
Whitegates
Àssiniboine
whitrgates
Cora
west
Maureen
Àssiniboine
Barron
t¡est
Maureen
whit,egates
Cora
Maureen
Cora
whit.egates
Maureen
I.¡hitegates
Rouge
west
Barron
Brown i ng
Whitegates
Reynolds
whiÈegat.es
Reynolds
Rouge
Brown i ng
wordsl{or th
Sansome
I.¡o rdsHo r th
Rouge
JolietÈ
Brown i ng
Caroll
wescwood
Brown ing
wordswo r th
t{. End
words!ror th PI
wordslrort,h
Shelley
À1dr i ch
Kirkf ield
lgordsworth
Mebey
Shel I ey
westwood
Rouge

Bedson
Col.er i dge
RaqueÈ Èe
Tr i gwel I
Àddsion Cr
Àdds i on
Bedson
Bedson
Shakespeare
Bedson
Bedson
Dicken's
Bedson
Àddsion Cr
Raguette
Àddi son
RaqueÈÈe
Trigwell
Rague t, t e
Raquet t e
Brown i n g
tì,hitegaÈes
Barron
Maureengrhitegates
t{est
Cora
Maureen
Assiniboine
l,{hitegates
Cora
Hest,
Barron
Àssiniboine
Maureen
West
Cora
l¡hitegates
Maureen
I{hi tegates
Cora
West.
Maureen
whitegates
Rouge
Whitegates
Barron
Brown i n g
Reyno).ds
Brown i ng
9JhiÈegat,es
Reynol.ds
Rouge
wordsHorth
Jol-iett
Sansome
wordseor th
Rouge
wordsworth
Brown i ng
CaroLl
Wescwood
Brown i ng
wordsworth Pl
f¡¡. End
9lordserorth
Aldr ich
SheI 1 ey
T.lordsworth
Kirkfield
Shelley
Mcbey
Portage
Flestvrôod
Rouge
Sumach

t22



190
191
192
194
195
197
198
199
16s
163
162
161
160
'r 61
140
141
143
144
145
147
149
147
146
144

43
41
40
61
62
64
6s
66
67
69
71
68
66

191
192
194
195
197
198
200
165
164
162
161
160
161
140
141
143
144
146

149
147
145
144
143
141
140
161
162
163
165
166
168
169
171
169
166
165
199
198
197
195
194
196
194
192
191
193
191
190
218
21 9
218
220
221
220
232
234
258
259
261
263
265
268
266
268
27 1

267
27 1

269
270
269
27 1

273
272
273
276

125 3
783

123 3
753
80 3
452

110 3
.l 10 2
420 3
8s 2zso 3

160 3
160 3
250 3
902

410 3
85 2

4'1 0 3
852

410 3
410 3
85 2

410 3
8s2

410 3
902

250 3
250 3
8s 2

420 3
802

420 3
8s2

250 3
250 3
420 3
802

110 2
110 3
852
803
753

380 3
380 3
125 3
78 3

370 3
370 3
125 3
85 1

480 3
480 3
85 1

470 3
470 3
85 1

85 1

700 1

260 3
100 2
145 2
95 2
75 3
603
603
85 3
603
603

100 3
503
50 3

100 3
80 3
603
603
70 3

c
c
c
c

D
c
D
c
D
c
c
c
c
D
c
D
c
D
c
c
D
c
D
c
D
c
c
D
c
D
c
D
c
c
c
D
D
L
Ð
c
c
c
c
c
c
c
c
c
D
c
c
D
c
c
D
D
D
c
D
D
D
c
c
c
c
c
c
c
c
c
c
c
c
c
c

Sumach
Sumach
Sumach
Sumach
Sumach
À1 Ia rd
PonÈ iac
Al 1a rd
Ericsoñ
Rouge
Davis
Byrd
Byrd
Byrd
WesÈwood
Àmundsen
Westwood
Henday
tJe s twood
Magel-Lan
MageI Ian
westwood
Henday
Westwood
Àmundsen
westlJood
Byrd
Davis
Rouge
Ericson
Rouge
Galinee
Rouge
Peary
Peary
Galinee
Rouge
AI 1a rd
Pontiac
AIlard
Sumach
Sumach
Manitou
Manitou
Sumach
Sumach
Canoe
Canoe
Sumach
Por tage
Sea t on
Sea ton
PorÈage
Raquette
Raquett,e
Por Èa 9e
Portage
Por tage
Buchanan
À1 la rd
Àl I rad
Àl la rd
Gagnon
Denn i s
Denn i s
Gagnon
Brendalee
Brenda L ee
Lepine
Lepi n e
Lepine
Lepine
Gagnon
Suzanne
Suianne
Gagnon

PorÈa9e
Canoe
Canoe
Man i tou
Manitou
Sumach
À1 Ia rd
Pon t. i ac
Rouge
Ericson
Rouge
Davis
Rouge
Davi s
Byrd
westvrood
Àmundsen
t¡e s twood
Henday
li¡esthrood
!¡estnood
Magel Ian
9JestwOod
Henday
l.¡estwood
Àmundsen
lilestwood
Byrd
Davis
Rouge
Ericson
Rouge
Galinee
Rouge
Sansome
Rouge
Gal.inee
Rouge
À11ard
Pont iac
À1lard
Man i Èou
Sumach
Sumach
Manitou
Canoe
Sumach
Sumach
Portage
Sumach
Por ta ge
ÀI 1a rd
Sea ton
Portage
À1.1a rd
Raquettee
Best
Bedson
À1 la rd
Buchanan
SÈewart
St Charles
À1 1a rd
Gagnon
l{ Eno
Denn i s
Gagnon
w End
Gagnon
St CharLes
E ENd
SÈ Charles
Lepi n e
Gagnon
w End
Suzanne

Canoe
Canoe
Manitou
Man i tou
À1 Ia rd
Pontiac
A1 la rd
Rouge
Rouge
Davis
Byrd
Rouge
Davis
I.testwood
Àmundsen
l.lesLwood
Henday
I,¡estwood
MageIIan
WesÈirood
I.tesÈwood
Henday
Westwood
Àmundsen
westerood
Byrd
Davis
Rouge
Ericson
Rouge
Galinee
Rouge
Peary
Sansome
Rouge
Rouge
Ericson
Pont iac
À1 1a rd
Sumach
Man i Èou
Manitou
Sumach
Sumach
Canoe
Canoe
Sumach
Sumach
Canoe
Sea t on
À1 la rd
PorÈa9e
RaqueÈte
ÀI1a rd
Portage
Best
Bedson
Buchanan
Portage
SterrarE
St Charles
Gagnon
Denn i s
T{ ENd
Gagnon
Brenda f ee
f.r End
Gagnon
SÈ Charles
E End
St Charles
Gagnon
Suzanne
r.r End
Gagnon
Sansome

( 1 99=200 )

( 163='1 64 )

(145=146)

(167=168)

165
200
198
197
195
194
196
194
192
191
193
191
190
218
21 9
218
220
221
220
232
234
258
259
261
263
265
268
266
268
27 1

267
27 1

269
270
269
27 1

273
272
273

L23



276
274
275
274
280
279
280
274
276
278
27'7
278
2A1
278
276
273
27 1

268
265
264
265
263
261
260
261
259
258
234
232
233
237
236
23s
236
241
242
256
242
241
236
237
238
240
238
237
233
232
220
21 I
190
1s9
139
11'1
112
113

15
16
18
19
18
17
18
16
15
14
15
1?

06
04
03
05

274
275
274
280
279
280
274
276
278
277
278
281
278
276
273
27 1

268
265
264
265
263
261
260
261
259
2s8
234
232
233
237
236
235
236
24'l
242
256
242
241
236
237
238
240
238
237
233
232
220
21A
190

100
50
50

165
100
100
165
100

70
70
70
85
85
70
1O
80
85
75

100
100

95
145
238
238
100
760
700

85
450

85
200
355
355
495

85
240
240

85
495
200

80
340
340

80
85

450
8s
85
85

140
430
130
30s
395

50
38
55

125
125

40
40
55
38
4A
40
50
90
75
88

320
320
230
285
120
280
280

1

2
3
5
6

3
3
J

2
3
3
2
3
3
3
3
3
3
3
J
3
3
3
3
3)
)
3
3)
3
1

1

3
2
5
3
3
3)
5
3
2
3
3
2
3
3
2
2
3

'1

3
3
3
3
3
3
3
3
3
J
?

3
3
3
3
3
3
3
3
3
3
1

3
3

2
2
¿
2
2
2
2
2
2)
2
2
2
2)
2
2
2
2
2
2
2
2)
2
2
I
8
2
2
2
2
')
â

2
2
2
2
2
2
2
2
2)
t
)
I
I
I
I
I
I
2
2
2
2
2
2
2
2
¿
)
2
2
2
2)
2
)
2
2
2
2
8
2
2

c
c
c
D
c
c
D
c
c
c
c
c
c
c
c
c
c
c
c
c
D
D
c
c
D
c
D
D
c
D
c
c
c
c
D
c
c
D
c
c
D
c
c
D
D
c
D
D
D
D
D
D
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
D
c
c

59
39

Sansome
Sansome
Sansome
SÈ Charles
Àug i er
Àug i er
St Charles
Sansome
Gagnon
JeaneÈte
Jeanette
Gagnon
Gagan on
Gagnon
Gagnon
Gagnon
Gagnon
Gagnon
Gagnon
Gagnon
A1 }a rd
ÀI Ia rd
SÈewarÈ
SÈewarÈ
Àl La rd
Buchanan
Portage
PorÈage
BesÈ
À1 La rd
À1 1a rd
Twain
Twain
Twain
Bedson
Sansome
Sansome
Bedson
Twain
All-ard
Bedson
Kea t. s
KeaEs
Bedson
À1 la rd
Best
Portage
Por Èage
Portage
Portage
Por tage
Por Èage
Shel 1 ey
Shel ley
SheI Iey
Shel 1ey
Shel 1ey
Shel I ey
Shelley
Drummond
Drummond
Shelley
SheIley
PooI e
Pool e
St¡e 1 I ey
9¡ordsHor t.h
Kirkf ield
Kirkfield
Byron
Byron
KirkfieLd
Kirkfield
Portage
Bant ing
BanÈing

Gagnon
St Charles
E End
Sansome
St CharLes
E End
Àugier
SÈ Charles
Sansome
Gagnon
vJ End
Jeane t te
Àugier
Jeanet te
Sansome
Suzan ne
Brenda f ee
Denn i s
À1. ]a rd
Portage
Gagnon
SÈ Charles
ÀlLard
Port.age
SteHart
Àl Ia rd
Buchanan
Bedson
Portage
Best
Bedson
À11-ard
Bedson
À11ard
Twain
Bedson
w End
Sansome
Bedson
Twain
À11a rd
Bedson
Bedson
Keats
Bedson
A1 la rd
Bes t
Raguet te
Sea t on
Srrmach
Rouge
lJestwood
Portage
Mcbey
wordsrdor t h
PooIe
Àldr ich
Drummond
Brown i. n g
SheI ley
r.¡ End
Drummond
ÀLdrich
SheI 1 ey
w. End
PooIe
Shelley
I.¡o rd swo r t h
Byron
Kirkfield
Ki. rkf ield
Byron
Mcbey
Kirkfield
Portage
Mcbey

St Charles
E ENd
St Charles
Àugier
E End
St Charfes
Sãnsome
Gagnon
Jeanne t te
r^r End
Gagnon
Àugier
Jeanette
Sansome
Suzann e
Lepi ne
Denn i s
ÀI ]a rd
Por tage
À1 la rd
SÈ Charles
Stewa r È
Portage
Al Ia rd
Buchanan
Portage
Bedson
Best
À1 la rd
Bedson
Twa in
Bedson
À11ard
Bedson
Sansome
w End
Bedson
Twain
À1lard
Bedson
Keatss
Bedson
Bedson
À1 1a rd
Best
Por ta qe
Raquet Èe
Sea ton
Sumach
Rouge
Wes trrood
Shelley
Mcbey
wordswort,h
PooIe
Àldr i ch
Drummond
Brown i ng
Drummond
w End
SheIley
Àldrich
PooIe
w End
SheIIey
wordsworth
Kirkf ield
Byron
Byron
Kirkfield
Kirkfield
Mcbey
Portage
Banting
Mcbey
Por Èa ge

103
102
101

99
100

18
19
18
17
'1 I
16
15
14
15
13

106
104
103
105
103
102
101

99
100

99

124



99
93
94
93
79
80
81
82
83
84
85
84
87
87
86
88
87
84
83
82
78
77
76
73
'70
71
69
68
69
72
69
71
70
68
63
55
56
58
56
57
59
59
66
62
59
60
61
54
53
52
53
51
53
54
bl
60
50
49
48
46
45
43
41
39
36
37
35
34
33
32
31
29
27
25
23
21

93
94
93
79
80
81
82
83
84
85
84
87
88
86
87
87
84
83
82
78
77
76
73
70
71
69
68
69
72
69
71
70
68
63
55
56
58
56
57
59
62
66
59
59
60
61
54
53
Ê?
53
51
53
54
61
60
50
49
48
46
45
43
41
39
35
37
35
34
33
32
30
29
27
25
23
21
19

115
260
260
100
250
290

5l
330
133
140
140
204
133

60
60

133
204
133
330

55
290
237
115
125
200
212
760
760
330
330
212
200

90
200
100
110
220
220
105
200
360
105
105
360
110
360
130
125
370
370
220
220
125
130
360
150
340
175
390
210

85
87

100
125
150
420

88
150
230

17 40
670
112
175

95
212

90

3
3
2
3
1

I

3

Portage
Daer
Daer
Portage
GoI f
GoI f
Meadows i dê
Park west
Pine Val1ey
Vardon
vardon
Pi ne Va 1).ey
Pine Va1ley
Bra id
Bra id
Pine Val1ey
Pine va11ey
Pine ValIey
Park wests
Meadows ide
Greenac re
Greenac re
Portage
Por ta ge
t{oodland
ttoodland
l,{ood}and
vJoodland
Summerlands
SunmerLands
woodLand
lJoodland
Portage
Por ta ge
PorÈa ge
Oakdean
Oakdean Cr
Oakdean Cr
Oakdean
Oakdean
Oakdean
Emo
Emo
Oakdean
Emo
Sunnyside
Àssiniboine
Àssiniboine
Àshc ro f t
Àshcroft
Glenda I e
Glenda 1 e
Àssiniboine
Àssiniboine
Sunnys i. de
Emo
l{oodha ven
Port,age
old MilI
woodbr i dge
Porta ge
Portage
Portage
PorEage
Iloray
Pi newood
Àssiniboine
Olive
Por ta ge
Portage
Deer Lodge
Por Èa ge
Portage
Portage
PorÈage
Por ta ge
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Bantinq
Portage
Mcbey
Daer
Portage
Mcbey
GoIf
Meadows ide
country CIub
Pine ValIey
E. End
vardon
Braid
Pine val1ey
E. End
Country Club
Braid
vã rdon
Country Club
Park wesÈ
Meadows i de
Mcbey
Greenac r e
Country CIub
Portage
Mcbey
Summerlands
PorÈage
I.loodland
Mcbey
Summerlands
Mcbey
9Joodland
9Joodland
Harris
Portage
Oakdean
Oakdean
Oakdean Cr
Oakdean Cr
Emo
Oakdean
Harris
Àssiniboine
Oakdean
Emo
Sunnys ide
Woodhaven
Àssiniboine
E. End
Àssiniboine
I{oodha ven
Glenda 1e
I{oodhaven
Àssiniboine
Sunnys i de
Emo
woodhaven
Portage
old Mi1L
woodbr i.dge
Thompson
I.f i ndham
La ke
Por ta 9e
Mcray
P i newood
Àssiniboine
Olive
Àssiniboine
Por ta ge
Deer Lodge
Àlbany
Douglas
Li bra ry
Ferry

Daer
Mcbey
Portage
coI f
Mcbey
Meadows ide
Greenac re
Country Club
va rdon
E. End
Pine Va). 1ey
Braid
Country Club
E. End
Pine valley
Braid
vardon
Country Club
Ì'leadow s i de
Greenacre
Mcbey
Portage
Country Club
lJoodland
Mcbey
Summe r Ia nds
Portage
Summe r lands
Mcbey
I.loodland
Mcbey
Port.age
Iiloodl,and
Harris
Oa kdean
Oakdean Cr
Oakdean
Oakdean
Oakdean Cr
Emo
Assiniboine
Harris
Oa kdean
Emo
Sunnys ide
Àssiniboine
lJoodhaven
Glenda 1e
E. End
Àssiniboine
I{oodhaven
¡ssi.niboine
t{oodhaven
Sunnys i de
Emo
woodhaven
Por ta ge
old Mi 1t
woodbr i dge
Portage
Thompson
I{i ndham
Lake
Moray
Pi newood
Lake
OIive
Por ta ge
Àssiniboine
Deer Lodge
Portage
À1bany
Doug Ia s
Library
Fer ry
Col. ligiate



I
I
I
I
¿
2
I
I
2
2
2
2
¿
2
I
2
2

19
17
15
13
1'1
12
1'1

9
5
6
I
6
7
6
5
4
3

7
5
3
1

2
1

9
5
6
I
6
7
6
5
4
3
1

3
3
1

1

3
3
3
3
3
3
1

3
3

D
D
D
D
c
c
D
D
c
c
c
c
c
c
D
c
c

88
88
90
80

340
340

78
80

225
270
270
175
175
225
188
243
237

Por ta 9e
Portage
Port.age
Por tage
Bour keva I e
Bourkevale
Por t,age
Portage
winston
Parkside
Parkside
l.¡i nston
winston
r,¡insEon
Portage
Ri verbend
Ri ve rbend

Col1i9iaÈe
Roseberry
Parkview
Riveroaks
Portage
Assin iboine
Bourkevale
Cavell
Portage
winston
Àssiniboine
Parkside
Àssiniboine
Parkside
wi nds ton
Portage
Graden

Roseberry
Parkviev¡
Ri veroa k s
Bour keva Le
Àssiniboine
Pórtage
Cavel-1
winston
Parkside
Àssiniboine
Winston
Àssiniboine
Parkside
Por tage
Riverbend
Graden
Portâge

*C - CLEÀR OUT D - DEADHEÀDING
TOTÀL DEÀDHEÀDI NG : 18 ,7 42 T4

726



Appendix I
List of the Cornputer Prograrn

PROGRÀM SCVRPGM(INPUT, OUTPUT, NÀMEDÀTÀ, LENGDÀTÀ, PRIOÐÀTÀ) ;

* * * ** *tr * ** rr * * * * *tr**tç*** * Ê* t* * * t* ** ** ** ** * * ***r. ** Ê *È **Ël{lr** * ** * )
* SCVRPRGM is a comput.er program designed to solve the snow*)
* clearing vehicle routing probÌem (scvRp) in a hierarchicaL *)
* street network system. IÈ contains Èhe following nain *)
* procedures:
*
* 1. BULDNTWK - a procedure* c(]), c(2), ..., c(PL)
*
*
*
*

*)
*)

thaÈ bui l-ds the sub-neEworks * )(Pt = # of prioriÈies) *)
*)

the connected*)2. MÀKECONN - a procedure for constructing
sub-networks G(1 )r, G(2)* , G(pL)*

* 3. MÀKEEVEN - a procedure for constructing the even
Ë sub-networks G(1)**, G(2)**, ..., G(pL)**
ta

*)
*)
*)
*)
*)

*

*
4. POSTTOUR - a procedure for finding the EuLer lours on*)

the sub-networks G(1)**, G(2)**, ..., G(PL)*o *)
*)

* INPUT .

(*(* ,.)
(* NETI^'ORK - N x N matrix contains che network dat,a *)
(* IÈ has six fields for each street block: *)
(* 1. Name *)
( * 2. From-Name * )
( * 3. To-Name * )
(* 4. Number of l-anes *)
(* 5- LengÈh *)
( * 6. Priority * )(* *)
(* ourPUT : *)
(* optimal routes for each of priority lewels *)
(* *)
( ** x * * * * * r * * *** ** * * ** * * * * ** * ** * * * * * * * * * * * * ** ** * * r * * * * ** * * * * * * * * )

CONST
N = 200; (* Number of nodes in network *)
PL = 3; (* Number of priority levels in network *)
MÀXNttM = 99999;

TYPE
ÀRRN = ARRÀy[1..N] oF TNTEGER;
ÀRRNN = ÀRRÀY[I..N,1..N] OF INTEGER;
BOOLÀRRN = ÀRRÀy[1..N] OF BOOLEÀN;
BooLÀRRNN = ÀRRÀy[1..N,1..N] oF BooLEÀN;

TRÀNSPDÀTÀTYPE = RECORD
NODE : O..N;
ÀMOUNT : O..MÀXNUMi
END;

NODETYPE = ÀRRAY[I..N] OF TRÀNSPDÀTÀTVPE;

EDGE = RECORD
LENGTI{ : O. .MÀXNU},T;
PRIO : O..PL;
END;

*)
*)

N - number of nodes in the Ëotal network *)
PL - number of priority levels *)
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EDGEPOINTER = @PEDGE;
PEDGE = RECORD

FNODE : O..N;
TNODE : O..N;
NÀME : STRING( 51 ) ;
LENGTH : O..MÀXNUM;
PRIO : O..PL;
PREV, NEXT : EDGEPOINTER;
INIT, FINÀL : INTEGER;
CLEARED : BOOLEÀN;
END;

ITEMPOINTER = @ITEM;
ITEM = RECORD

ROr.IPosI , COLPOSI : INTEGER;
VÀL : INTEGER;
NEXT : ITEMPOINTER;
END;

NÀMEPOINTER = @PNÀME;
PNÀME = åffi3å3t, coLPosr : TNTEGER;

EDGENÀME : STRING(51 );
NEXT : NÀMEPOINTER;
END;

NODEPOINTER = @PNOÐEi
PNODE = RECORD

NODE : 0..w;
NEXT : NODEPOINTER;
END;

vÀR
I, J, K, P, L: INTEGER;
EDGEMÀXNUMO : ÀRRÀY[I..N,1..N] OF EDGE;
DIST, PRED : ÀRRN;
LÀST : BOOLÀRRN;
OK, PÀTH : BOOLEÀN;
T.¡GHTTÀB , PRT OTÀB , SHRTTÀB : I TEMPOI NTER;
NÀMETÀB : NAMEPOINTER;
CURRENT, NEWEDGE: EDGEPOTNTER;
HEÀD, TÀIL, SUBNTIIK : ÀRRÀY [I..PT] OF EDGEPOINTER;
NÀMEDÀTÀ, LENGDÀTÀ, PRIODÀTÀ, NTWKDÀTÀ : TEXT;

PROCEDURE NEWTÀIL ( NEWEDGE : EDGEPOINTER; P : INTEGER );
(* Insercs an edge at Èhe tail of the list ")
BEGIN

NEWEDGE@.PREV := TÀIL[P] ;
NEWEDGE@.NEXT := NILi
TÀIL [P] @.NEXT := NEWEDGE;
TÀIL[P] := NEWEDGEi

END; (* NeerÈail *)

FUNCTION RV ( LST: ITEMPOINTER; I, J: INTEGER ): INTEGER;

(* This procedure finds real value in position (i,i) of a data table *)

vÀR
TÀBLE : ITEMPOINTER;
FOUND : BOOLEÀN;

BEGI N
TÀBLE := LSTi
FOUND:= FÀLSE;
WHILE (TÀBLE <> NIL) ÀND (NOT FOUND) DO

IF (TÀBLEG.ROT,JPOSI = I ) AND (TÀBLE@.COLPOSI = J) THEN
BEGI N
Rv := TÀBLE@.VÀL;
FOUND:= TRUEi
END

ELSE
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TÀBLE := TABLEG.NEXT
END;

FUNCTION RN ( LST: NAMEPOINTER; I, J: INTEGER ): STRING(s1);
(* This function finds edge name in posi.tion (i,i) of a data table *)

vÀR
TÀBLE : NÀMEPOINTER;
FOUND : BOOLEÀN;

BEGI N
TÀBLE := LSTi
FOUND:= FALSE;
WHILE (TÀBLE <> NIL) ÀND (NOT FOTJND) DO

IF (TÀBLEG.ROWPOSI = I) AND (TÀBLEG.COLPOSI = J) THEN
BEGI N
RN := TÀBLEG.EDGENAME;
FOUND:= TRUEi. 
END

ELSE
TÀBLE := TÀBLE@.NEXT

END;

PROCEDURE SHO9¡LIST ( NTT.JK: EDGEPOINTER );
(* Displays the List in order as enÈered so far *)

BEGIN
CURRENT := NTe¡Ki
WRITELN;
REPEÀT

WITH CURRENT@ DO
BEGI N
ltRrrELN('EDGE (',FNODEi2,',',TNODE:2,', ) L =',LENGTH:2) ;
END;

CURRENT : = CURRENT@.NEXT;
IJNTIL CURRENT = NILi
WRITELN;

END; (* ShorrList *)

PROCEDURE SHORTESTPÀTH( N,MÀXNUM,S,T :INTEGER;
VAR PÀTH :AOOLEÀN;
VAR FINÀL :BOOLÀRRN;
VÀR DIST,PRED: ÀRRN);

( * ** * * * * * * * * * * *** * ** * * Ê * ** * r. *** * *** * * ** Ë * * * ** * * * ** * * *Ê** r! ** * ** *
(* This procedure finds Ehe shorÈest patsh from one node to Ê

(* another in the neÈwork *
( * ***** tr* r * ** **r * Ê * * *** * ** * * f * *È * * * * ** ** * * * * * ** * *** * **** *** * ***

\IAR U,V,Y,RECENT,NEWLÀBEL,TEMP:INTEGER;

BEGI N
FOR V:= 1 TO N DO

BEGI N
DIST[V]:= MAXNUM; (*INF = WEIGHT OF À.NON-EXISTENT EDGE*)
FINÀL [V] := FALSE;
PREDlvl := -1

END;
DIST[S]:= O; FINÀL[S]:= TRUE;
PÀTH:= TRUE; RECENT:= Si

( *INITIÀLI zÀTIoN ovER* )

WHILE NOT FINAL[T] DO
BEGI N

FOR V:=1 TO N DO
IF (RV(WGHTTÀB,RECENT,V) < MÀXNUM) ¡¡¡O (NOT FINÀL[V] ) THEN
BEGI N

NEWLÀBEL:= DIST IRECENT] * RV(WGHTTÀB,RECENT,V) ;
IF NEWLÀBEL < DISTIV] THEN
BEGI N
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DIST [V] := NEWLÀBEL;
PRED[V] := RECENT

END
END;

TEMP: = MÀ),.NUM;
FOR U:= 1 TO N DO ("FIND SMÀLLEST LÀBELED NODE*)

IF (NOI TTNÀL[U]) ÀND (DIST[U] < TEMP) THEN
BEGIN

V . =Il'
TEMP:= OTST[U]

END;
IF TEMP < MÀXNUM THEN
BEGI N

FINÀL [Y] := TRUE;
RECENT:= Y

END
ELSE
BEGI N

PÀTH: =FÀLSE i
PINÀL [T] := TRUE

END
END ( *çWHI LE* )

END; ( *sHoRTEsrPÀTH* )

( * * * * * lr* * * *** *** *** ** * * * É l! * * ** * lr* lr lt * * )(* *)
(* MÀIN PROCEDURE 1 BULDNT¡TK *)(* *)
( ***************t *È*t***tr********'**** )

PROCEDURE BULDNTI.JK;

( ***lr****r********r*********Ê******************************r*** )
(* This procedure reads in tt¡e net?rork daÈa and builds sub- *)
(* network for each priority LeveL *)
( * * * * * * ** * * * * ** * * * È* * * * * * * * * * * * * * È* * * tr* * * * * r. * * r r.* * * * * * * *r* * * * ** )

vÀR
I, J, K, L, P : INTEGER;
PRE, POST : EDGEPOINTER;
CURRITEM : ITEMPOINTER;
CURRNÀME : NÀMEPOINTER;
NM : STRING( 51 ) ;

BEGÎN (* BULDNTWK *)
(* Read in edge name data from NÀMEDÀTÀ *)
RESET( NÀMEDÀTÀ ) ;
NÀMETAB := NfLi
FOR I:= 1 TO N DO

FOR J:= 1 TO N DO
BEGI N
REÀDLN(NÀMSOAC¡, NM);
NEW ( CURRNAI'IE ) ;
I.TI TH CURRNÀME@ DO

BEGI N
EDGENÀME := NM; ROWPOSI := I; COLPOSI := Ji
END;

CURRNÀME@.NEXT := NÀMETÀBi
NÀMETÀB := CURRNAME
END;

(* Read in edge length data from LENGDÀTÀ *)
RESET(reNCOeTÀ);
ÞTGHTTÀB:= NILi (* Initialize length table *)
FOR I:= 1 TO N DO

FOR J:= 1 TO N DO
BEGIN
REÀDLN(tE¡¡COet¡, L) i
NEW(CURRITEM);
WITH CURRITEMG DO

BEGI N
VÀL := L; ROÍ.'POSI := I i COLPOSI := Ji
ENÐ;

CURRITEMG.NEXT := WGHTTÀBi
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WGHTTÀB := CURRITEM
END;

(* Read in edge priority daÈa from PRIoDÀTÀ ,')
RESET(PRIODATÀ) ;
PRIOTAB:= NIL; (* tnitialize pri.ority table *)
FOR I:= 1 TO N DO

FOR J:= 1 TO N DO
BEGI N
REÀDLN(PRIODATÀ, P);
NEW(CURRITEM);
9TI TH CURRI TEM@ DO

BEGI N
vÀL := Pi ROWPOSI := Ii COLPOSI := Ji
END;

CURRITEMG.NE¡(T := PRIOTÀBi
PRIOTÀB := CURRITEM
END;

FOR f :='l TO N DO
BEGI N
FOR J:=1 TO N DO

wRrTE(RV(WGHTTÀB,r ,J):5, " ) ;
HRITELN;
END;

WRI TELN ;(* Builds shorÈest distance matrix *)
SI{RTTÀa := NILi
FOR I:= 1 TO N DO

E.OR J:= 1 TO N DO
BEGI N
SHORTESTPÀTH (N,MÀXNUM, I,J,PÀTH,LÀST,DIST,PRED) ;
NEW(CURRITEM);
WITH CURRITEMG DO

BEGI N
vÀL := DISTIJ]; ROWPOSI := Ii COLPOSI := Ji
END;

CURRITEMG.NEXT := SHRTTÀBi
SHRTTÀB := CURRTTE.M
END;(* Euild subnetwork for each priority level *)

FOR K:=1 TO PL DO
BEGI N
HEÀD [K] := NTLi
TÀIL[K]:= NILi

(" First edge *)
FOR I:=1 TO N DO

FOR J:=1 TO N DO
BEGI N
rF ( Rv(WGHTTÀB,I,J) < 10000 ) ¡¡¡p ( nv(PRroTÀB,r,J) = K ) THEN

BAGI N
NET.T (CURRENT);
f.II TH CURRENTG DO

BEGIN
FNODE:= Ii TNODE:= Ji
NÀME:=RN(NAMETÀB,I ,J); IENCTH:= RV(WGHTTÀB,I ,J) ;
PRIO:= RV(PRIOTÀB,I,J); INIT:= O; FINÀL:= O; CLEÀRED:= TRUEi
END;

IF (gE¡O[X] = NIL) ÀND (TÀIL[K] = NIL) THEN
BEGI N
CURRENT@.PREV := NIL; CURRENT@.NEXT := NILi
HEÀD [K] : =CURRENT ; TÀI L [K] : =CURRENT
END

ELSE (* append Èo an existing list *)
NEWTÀIL (CURRENT,K);

END
END;

SUBNT!¡K [K] : = HEÀD [K] ;
END;

END; (* BULDNTWK *)

PROCEDURE I NI TIÀLI ZE ( SUBNTT.TK : EDGEPOINTER ) ;

BEGI N
WHILE SUBNTWK <> NIL DO
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BEGIN
WITH SUBNTWK@ DO

BEGI N
INIT .
FI NÀL
END;

SUBNT!¡K
END;

END;

:= SUBNTWKG.NEXT;

PRoCEDURE DUPEDGES (v¿R SugNtw¡t : EDGEPOINTER;
DUP : BOOLÀRRNN;
P : INTEGER);

( * * **trx x ** * * * * * * * * *** * Ë * * * *tr * * * * * * r * * *.* * * ** * * * Ê * ** * * * * * * ** *** * * )
(* This procedure duplicates Ehe eges of a given subnetwork *)
(o to form a augmented subnetwork *)
( **+r*lr*********t************rr*rrìk************************t**Ët t * )

vÀR
r, J,9TORKINGNODE : INTEGER;

= 0;
:= 0;

PATH
LAST
DI ST
PRED
CURRENT

BOOLEÀN;
BOOLÀRRN;
ÀRRN;
ÀRRN;
, NEWEDGE: EDGEPOINTER;

BEGIN
FOR I:= 1 TO N DO

FOR J:= 1 TO N DO
IF DUP[I,J] THEN

BEGIN
SHORTESTtrÀTH ( N ,MÀXNUM, I , J , PATH , LAST,DI ST , PRED ) ;
WRITE('PUPT.TCTÀING SHORTEST PÀTH FROM, ) ;
9]RITELN(I:2,' TO 

"J.2,', 
: 

"DIST[¡]:2);WORKINGNODE:= J;
9'I{ILE WORKINGNODE <> I DO

BEGIN
9¡RrTE('UUpr-¡CÀTrNG EDGE ' ,WORKTNGNODE:2,', ,') i
I,'RTTELN ( PRED IWORKINGNODE] :2 ) ;
NEW(NEWEDGE ) ;
WITH NEWEDGEG DO

BEGI N
INIT:= O; FINÀL:= O;
FNODE: = PRED IWONTTNCNODE] ; TNODE: = 9JORKINGNODE;
NÀME : = RN(NAMETÀB,PRED IWORKINGNODE],WORKINGNODE) ;
LENGTH:= RV(V¡GHTTÀB, PRED IWORKINGNODE], WORKINGNODE)
PRIO := RV(PRIOTÀB, PREDIWORKINGNODE], WORKINGNODE) ;
CLEÀRED := FÀLSE;
END;

NEggTÀI L ( NEWEDGE , P ) ;
T.TORKTNGNODE: = PRED IwOnK¡NCNODE] ;
END;

END;
WRI TELN
END; ( *.OupIedge* )

( ****************r*t ***r**********r.** )*)
MÀIN PROCEDURE 2 MAKECONN *)

*)
( *********rÊ**r*********Ê************ )

SUBNTWK : EDGEPOINTER;
P : INTEGER );

(*
(*
(*

PROCEDURE MÀKECONN (
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( * * * * * * tr * * * r. * * È * * rr * * * * * Ê * * * * * * *. t * * Ë * rr * rÈ * * * * * * * * * f * * tr rr tr * * *r * * * * * * )
(* This procedure first checks the given sub-neterork Èo see *)
(* if it is connected. If it is not" i.È then uses the TSP ap- *)
(* proach to connect Èhe components(*

*)
*)

(* The procedure contains the following main sub-procedures: x)
(* - *)
(* 2.1. IDTCOMPT - it identifies the component.s as well as *)
(* the shortesÈ paths between each pair of them *)
(* *)
(* 2.2. TSPCoNN - iÈ determines the best stralegy to con- *)
(* nect the components *)
(* *)
( ***lr*********t ***tr***rb*t ****4*****lrrr******************x******* )

MWDF
CONNDÀTÀTYPE = RECORD

DI ST : O. .MÀXNI,'M;
CONN : BOOLEÀN;
FN : O..N;
TN : 0. .N;
END;

CoMPTCoNNDATÀTYPE = ÀRRÀY[1 ..N,1..N] OF CONNDÀTÀTYPE;

vÀR
I, J, NOC : INTEGER;
X : ARRNN;
ROUTE : ÀRRN;
TOTÀLCOST : INTEGER;
COMPT : COMPTCONNDATÀTYPE;
OK : BOOLEÀN;
DUP : BOOLÀRRNN;

PROCEDURE IDNTCOMPT ( SUBNTWK : EDGEPOINTER;
VÀR COMPTCONN : COMPTCONNDÀTÀTYPE;
VÀR NOC : INTEGER );

vÀR
CURRENT : EDGEPOINTER;
WCOMPTÀ, WCOMPTB, WCOMPTC, NEI.iNODE : NODEPOINTER;
COMPT : ÀRRÀY[1..N] OF NOÐEPOINTER;
I, J, K, M, Q, FN, TN, TOTÀLCOST : INTEGER;
FOUND, CYCLECOMPLETED, ÀLLCOMPTEDGETRÀCED, NWNODEFOUND
NEXTNODE, NUMOFCOMPT : INTEGER;
REPLY : CHÀR;

PROCEDURE FNWNODE ( NTWK: EDGEPOINTER;
EXÀMEDNODE: INTEGER;
VÀR FOUND : BOOLEÀN );

VAR
CURRENT : EDGEPOINTER;

BEGIN (* FNT.TNODE *)
CURRENT:= NTWK;
FOUND := FÀLSE;
WHILE (CURRENT <> NIL) ÀND (NOT FOUND) DO

IF (CURRENTG.FNODE = EXÀI.TEDNODE) ÀNÐ (CURRENT@.INIT
FOUND := TRUE

ELSE
CURRENT: = CURRENT@.NEXT;

END; (* r'w¡¡oDE o)

PROCEÐURE CCDIST ( SCOMPT, TCOMPT : NODEPOINTER;
VÀR TOTÀLCOST: INTEGER;
VAR FN, TN : INTEGER );

: BOOLEÀN;

(* This procedure finds the shortesÈ distance from component *ì
(* to component *)

= 0) THEN
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vÀR
9TCOMPT : NODEPOINTER;
SPOINT, EPOINT, MINVÀL, TEMPCOST, TEMPFN, TEMPTN: INTEGER;

PROCEDURE PCDIST ( MINVÀL : INTEGER;
SPOINT : INTEGER;
WCOMPT : NODEPOINTER;
VÀR TEMPCOST : INTEGER;
VÀR TEMPFN, TEMPTN : INTEGER );(* This procedure finds Èhe shorÈest distance from poinÈ to *)

(* component *)

BEGIN (* PCDIST *)
VüHILE WCOMPT <> NIL DO

BEGI N
EPOI NT : = 9JCOMPT@ . NODE ;
IF RV(SHRTTÀB, SPOINT, EPOINT) < MINVÀL THEN

BEGI N
MINVÀL := RV(SI{RTTÀB, SPOINT, EPOINT);
TEMPFN:= SPOINT;
TEMPTN:= EPOINTi
END;

WCOMPT := WCOMPT@.NEXT;
END;

TEMPCOST := MINVÀL;
END; (* PCOTST *)

BEGIN (* CCDIST *)
MINVÀL := MÀXNUM;
WHILE SCOMPT <> NTL DO

BEGI N
SPOINT := SCOMPT@.NODE;
9¡COMPT : = TCOMPT;
PCDIST (MINVÀL, SPOINT, WCOMPT, TEMPCOST, TEMPFN, TEMPTN);
IF TEMPCOST < MINVÀL THEN

BEGI N
MINVÀL := TEMPCOSTi
F.N := TEMPFN;
TN := TEMPTNi
END;

SCOMPT := SCOMPTG.NEXT
END;

TOTALCOST := MINVALi
END; (" CCDIST *)

BEGIN (* IDNTCOMPT *)
CURRENT:= SUBNTWKi
NTTMOFCOMPT := 0;
9JHILE CURRENT <> NIL DO (* Find an un-treat,ed edge *)

WITH CURRENTG DO
IF (r¡¡lr = o),ÀND (er¡¡¡r, = 0) THEN

BEGIN
NUMOFCOMPT := NUMOFCOMPT + 1;
INIT := 1;
NEXTNODE := TNODE;
CURRENT := CURRENT@.NEXT;
IF CURRENT <> NIL THEN

BEGI N
ÀLLCOMPTEDGETRÀCED := FÀLSEi
? .- a. ?L -- a t ¿ I ,
END

ELSE
ÀTLCOMPTEDGETRÀCED := TRUEi

REPEÀT (* unEil all edges of a component are traced *)

CURRENT := SUBNTWK;
CYCLECOMPLETED := FALSEi
REPEÀT (* unitl a new cyc].e is completed *)

I.¡I TH CURRENT@ DO
IF (INIT = O) AND (FNODE = NEXTNODE ) THEN

BEGIN
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INIT i= li I:= I + 1; NEXTNODE :s TNODEi
CURRENT := SUBNTWK; (* Start from beginning x)
END

ELSE
CURRENT := CURRENTG.NEXT;

IF CURRENT = NIL THEN
CYCLECOMPLETED := TRUEi

UNTIL CYCLECOMPLETED; (* a new cycle is completed *)
CURRENT:= SUBNTWKi
1.= T - l.. ,,
NFINOÐEFOUND: = FÀLSE;

REPEÀT
I,JITH CURRENTG
rF (lNlt = ¡)

BEGI N

DO
ÀND (FÎNÀL = O) THEN

FINÀL:= Ji INIT:- -1;
NWNODEFOUND := FÀLSEi
NEXTNODE:= FNODEi
J:= J + 1;
FN9¡NODE ( SUS¡¡TWI(, NEXTNODE, NTTNODEFOUND) ;
I F' NOT N$¡NODEFOUND THEN

BEGIN
I:= I - 1;
CURRENT:= SUBNT9JK;
END;

END
ELSE

CURRENT:= CURRENTG.NEXT;
I,JNTIL ( T = Q ) OR ( NWNODEFOUND );
IF Nç¡NODEFOUND THEN

CURRENT : = SUBNTVJK;
IF I = 0 THEN (* À11 links have been traced *)

ALLCOMPTEDGETRÀCED := TRUEi
IJNTIL ÀLLCOMPTEDGETRÀCED ;
T.TRITELN(' ** COMPONENT',NUMOFCOMPT:2) ;
COMPTINUMOFCOMPT] := NILi
J':= J - 1; Q := Ji
CURRENT := SUBNT9JK;
REPEÀT

WITH CURRENT@ DO
BEGI N
IFFINÀL=J THEN

BEGIN
FINÀL := 0;
NE!'(NEWNODE);
NEWNODE@.NODE := TNODE;
NET,¡NODEG . NEXT : = COMPT IHUUONCOUPT] ;
coMPT [NUUOFCOl,rpr] : = NE!{NODE igrRrrELN (' (' ,FNODEz2,', ,' ,TNODEz2,'.) ' ,LENGTHi2,', , ' ,PRrO:2);
J := J - 1i
CURRENT : = SUBNT9TK;
END

ELSE
CURRENT := CURRENT@.NEXT;

END;
TNTIL J = 0;
9JRI TELN ;
END

ELSE
CURRENT := CURRENT@.NEXT;

NOC := NUMOFCOMPT;
FOR I:= 1 TO NUMOFCOMPT DO

FOR J:= 1 TO NUMOFCOMPT DO
IFI<>JTHEN

BEGI N
WCOMPTB := COMPTII];
WCOMPTC := CO¡4PT[J] ;
ccDrsr ( e¡coMprB, r.¡coMPTc, ToTÀLcosT, FN, TN );
CoMPTCONN Ir,¡] .OtSr := TOTÀLCOST;
CoMPTcoNNIr,¡] .r'N := FNi
COMPTCoNNIr,,:] .t¡¡ := TNi
END;

END; (* IDNICOPMT *)
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pRocEDURE TspcoNN ( N, MÀxNuu : TNTEGER;
VÀR W : COMPTCONNDÀTÀTYPE;
VÀR ROUTE : ARRN;
\/ÀR TÍ"TEIGHT : INTEGER);

vÀR
BÀCKPTR, BEST, COL, FWDPTR ' ROI^7 : ÀRRN;
r, INDEX : INTEGER;

PROCEDURE EXPLORE ( EDGES, COST : INTEGER;
vÀR RO9J, COL: ÀRRN);

Var
ÀvorD, c, coLRowvÀL, FrRST, r, J,

LÀST, LOWERBOUND, MOST, R, SIZE: INTEGER;
NEWCOL, NEI"¡ROI.¡, ROIIRED, COLRED : ÀRRN;

FUNCTION MINIMIZE ( I, J : INTEGER ): INTEGER;
BEGI N
IF I <= J THEN MINIMIZE2= f
ELSE MINIMIZE:= J
END;

FUNCTION REDUCE( VAR ROI." COL, ROT.¡RED, COLRED: ÀRRN ): INTEGER;

vÀR
I, J, TEMP, RVALUE : INTEGER;

BEGIN
RVÀLUE:= O;
FOR I:= 1 TO SIZE DO

BEGI N
TEMP: = MÀXNIJM i
FOR J:= 1 TO SIZE DO

TEMP:= MINIMIZE ( TEMP,WIROWII] , COL[¡] ].OTST );
IFTEMP>OTHEN
BEGI N

FOR J:= 1 TO SIZE DO
rF r^¡[Row[r] ,cor.t¡l l.orsr < MÀXNUM THEN ?wlnor¡[r],co¡.[J]l.DIST := Ir[RowIr], cort¡ll.orsr - TEMP;

RVALUE := RVÀLUE + TEMPi
END;
ROWRED[I] := TEMPi
END;

FOR J := 1 TO SIZE DO
BEGI N
TEMP := MÀXNUMi
FOR I := 1 TO SIZE DO

lEMp:= MrNrMrzE ( re¡¡p, w[RowIr] ,coL[¡] l.prsr );
IFTEMP>OTHEN
BEGI N

FOR f:= 1 TO SIZE DO
IF er[Rowlr] ,coLt¡l I .orsr < MÀXNLJM THEN

wlRow[r],cor.[¡] I .orsr := w[Rowt¡],co¿t¡ll .Drsr - TEMP;
R\¡ÀLUE:= RVÀLUE + TEMPi

END;
COLRED[.:]:= TEMP;
END;

REDUCE:= RVÀLUEi
END; (*Procedure REDUCE*)

PROCEDURE BESTEDGE ( VER R, C, MOST : INTEGER );

vÀR
f , J, K, ZEROES, MINCOLELT, MINROI.¡ELT : INTEGER;

BEGIN (O SESTEDGE *)
MOST:= -MÀXNUMi
FOR I:= ,1 TO SIZE. ÐO

136



END;
IF ZEROES > 1 THEN MINCOLELT:= O;
IF ( UINROWELT + MINCOLELT ) > I'IOST THEN

EEGI N
MOST:= MINROI¡ELT + MINCOLELT;
R:= I;ã.-ç.- U t
END;

END;
END; (* BESTEDGE *)

BEGTN ('' EXPT.ORE O)
SIZE:= N - EDGES; (*Number of rows,cols left in mat,rix*)
COST:= COST + REDUCE ( ROW, COL, ROWRED, COLRED);
IF COST < TWEIGHT THEN

BEGIN
IFEDGES=(N-2)THEN

BEGIN (*Last Ewo edges äre forced*)
FOR I:= 1 TO N DO BESTII] := FI,¡DPTRII] ;

BEGI N
rF wlRow[1] ,coL[l] l.orsr = MÀxNttM THEN ÀvorD:= 1

ELSE ÀVOID:= 2i
END;

BESTIROWI1]I:= COL[3 - AvOrD];
BEsr[Rowt2] I := coLlÀvorD] i
Tç.¡EI GHT : = COST i

END
ELSE

BEGI N
BESTEDGE(R, C, MOST);
LOT.¡ERBOUND: = COST + MOST i
FwDPTR [Row [R] I : = cor, [C] ;
BÀCKPTRICOL[C] ] := ROW[R] ;
LÀST:= COLICI;
WHILE FWDPTR[LÀST] <> O DO LÀST:= FWDPTR[LÀST];
FIRST:= now[R];
WHILE BÀCKPTRIFIRST] <> O DO FIRST:= BÀCKPTRIFIRST];
COLROWVÀL : = W ILÀST,FIRST] .DI ST;
9¡[LÀST,FIRST] .DIST := MÀXNUMi
FoR I:= 'l TO R - 1 Do NEe¡RoI.i[I]:= nOw[I]; (*Remove¡rvr!L¿J,

FOR I:= R TO SIZE - 1 DO NEWROWII]:= RO9¡[f*r];
FOR I:= 1 To C - 1 DO NEÌ.rcOL[r]:= COLII] ; (*Removevvut.J t

FOR I:= C TO SIZE - 1 DO NEWCOLII] := COL[I+1];
EXPLORE ( EDGES + '1 , COST, NEWROW, NEWCOL );
9¡[LÀST,FTRST] .DrST := COLROWVÀL; (*Restore previous
BÀcKpTRIcor.tc]l:= 0;
FI.¡DPTRIRowIR]l:= 0;
IF LOWERBOUND < TWEIGHT THEN

BEGI N
wlnow[R] ,cor,[c] l.Prst := MÀxNUMi
EXPLORE ( EDGES, coST, RO$r, COL);
w [Row IR] "col [c] I "Drsr : = o;

END;
END;

END;
FOR I:= 1 TO SIZE DO

FOR J:= '1 TO SIZE DO
rF w[Rowtr],cor,[¡]l.orsr = o THEN
BEGI N

MI NROI.¡ELT : = MÀXNUM i
ZEROES:= 0;
FOR K:= 1 TO SIZE DO

BEGI N
rF w[Row[r] ,cor.[n] l.prsr = o THEN
ELSE

MI NROWELT : = MI NIMI ZE (MI NROT.¡ELT,
END;

IF ZEROES > .1 THEN MINROI.JELT:= 0;
MINCOLELT:= MÀXNUMi
ZEROES:= 0;
FOR K:= 1 TO SIZE DO

BEGI N
rF w[Row[n] ,cor.[,:] l.ursr = 0 THEN
ELSE

MlNCOLELT : = MINIMI ZE (MINCOLELT,

ZEROES:- ZEROES + 1

w[Rowlr ] ,cor [n] I .orsr) ;

ZEROES:= ZEROES+1

wIRow Ix],cor, [.J] I -orSr) ;

Row* )

Col* )

va Lue* )
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FOR J:= 1 TO SIZE DO
wIRoü¡[r] ,cor.[¡] I .orsr

nownep Ir ] +
END; (* Explore *)

BEGIN (orspCON¡IECT*)
FOR I:= 1 TO N DO
BEGI N

RowII]:= IicoLlrl:= r;
FwDprR[¡]:= o;
BÀCKPTRI¡]:= O;

ENÐ;
T!¡EIGHT: = MÀXNI'M;
EXPLORE( 0, 0, ROr.¡, COL);
INDEX:= 1;
FOR I:= 1 TO N DO

BEGI N
ROUTEII] := INDEX;
INDEX:= BESTIT¡¡OEX];

END;
END; (" rspcoNNecr ")

BEGIN (* UANECONN *)
FOR I:= -I TO N DO

BEGI Nnourelrl := o;
FOR J:= 1 TO N DO

BEGIN
ouPtt,¡l := FÀLSE; xIr,J] := 0;
coMPTIr,¡] .otst := MAXNUM;
coMPT[¡,¡] .CO¡¡¡¡ := FÀLSEi
coMPT[1,.¡].rN := 0;
coMPTIr,,:].rN := 0;
END;

END;
ÍDNTCOMPT (SUBNTWL, COMPT, NOC);
IFNOC>1THEN

BEGIN (x Searching for the best connect,ion sÈrategy *)
OK := FÀLSE;
FOR I:= '1 TO NOC DO

FOR J:= 1 TO NOC DO
IFI<>JTHEN

WITH COMPT[I,J] DO
BEGIN
wRrTE('SHORTEST DISTÀNCE FROM COMPT 

"f 
iz,', TO COMPT ' ) ;

wRrTELN(J:2, ' rS: 
"ÐrST:3,' 

( 

"FNi2,', 
, 
"TN:2,',)'.);END;

WRI TELN ;
TSPCONN ( NOC, MÀXNUM, COMPT, ROUTE, TOTÀLCOST );
g¡RITE ('THE BEST CONNECTION STRÀTEGY IS: [');
FOR r:=1 TO ( NOC - 1 ) pO

BEGIN
coMPTlnoureII],RourE[r*l ] I -coNN := TRUEi
trRr rE ( noute Úl :2, 

" 
' ) i

END;
coMpr[noure[¡¡oc],RourE[1 ] I .coHH := TRUEi
wRrTE (ROUTEINOCI : 2,"" ROUTE[1 ] :2) ;
WRITELN ('] WITH TOTAL COST : 

" 
TOTÀLCOST:2 );

WRITELN;
FOR I:= 1 TO NOC DO

FOR J: = 'l TO NOC ÐO
IF COMPTIr,¿] .CONN THEN

DUplcoMprIr,g] .FN, coMPTIr,¡].tNl := TRUEi
END (o Searching for best connecti.on starÈegy *)

ELSE
OK := TRUEi

IF NOT OK THEN DUPEDGES (SUBNTWK, DUP, P);
END; (* u¿xEcoNN *)

:= erlRowIr], coL[J]l .Drsr
COLRED[J];

( *******x***********t

138

t***r******* )



(* *
(* MÀrN PRoCEDURE 3 MÀKEEVEN *(* *
( x********** È*Ê jrÈ**t *t ******rt** * **tr**

PROCEDURE MÀKEVEN ( SUSNTWN : EDGEPOINTER;
P : INTEGER );

* * ir * * * * * * * * * *f * * * ** * ** ** * * * * ** *i. *** * **tr** ** tç * * *lt** ** **** * * * ** *
* This procedure checks the given sub-network if it is even.** If iÈ is not, Èhe procedure then usese max-flow min-cost *
* approach to determine the best straÈegy to make t,he sub- *
* netr.rork even ***
* The procedure contain the following main sub-procedure: ***
* 3.1. TRÀNSPORT - it determines Èhe besÈ. ser of edges ro *
* be duplicated Èo make Èhe sub-netr.rork even *
* Ê ** *** * * * Ê * * * * * * * Ê* ** ** Ê * * * * * *t ***tr*** * r! Ê * È n ** * ** ** * È Ê * * * * * * *

NVDF
DEGREE = RECORD

INDEG: INTEGER;
OUTDEG : INTEGER;
END;

vÀR
À, B : NODETYPE;
C, X : ARRNN;
KO : INTEGER;
OUTDÀTAFILE : TEXT;
NODEDEG : ÀRRÀY [1..N] OF DEGREE;
ABSDEG : INTEGER;
CURRENT : EDGEPOINTER;
I, J : INTEGER;
INCOUNT, OUTCOUNT : INTEGER;
DUP : BOOLÀRRNN;
OK :,BOOLEÀN;

PROCEDURE TRÀNSPORT(
M,MÀXNUM :INTEGER;
\,ÀR À :NODETYPE;
VÀR B :NODETYPE;
\¡ÀR C,X:ÀRRNN;
VÀR KO :INTEGER);

( ************r**r*****************************i**************** )(* This procedure uses Ehe TRÀNSPORTÀTION algorithm to de- *)
(* termine the best strategy to duplicate the edges of a non- *)
(* even subneterork Èo make it even *)
( ***********Ê**************Ë********f trr*Ê*.***r**********x****** )

vÀR
r ,J,SE,R,RÀ : INTEGER;
LAB , LÀ8 1 , LÀ82 : BOOLEÀN ;
U,w,EPS :ÀRRN;
v,K,ÐEL :ARRN;

BEGIN (" TR¡NSPORT *)
FOR I:=1 TO M DO U[l]:=0;
FOR J:=1 TO M DO
BEG] N

R: =MÀXNUMi
FOR I:=1 TO M ÐO
BEGI N

x[r,JJ:=o;
SF: =C [f ,¡] ;
IF SF < R THEN R:=SF

END;
v [.¡] : =n

END;
LÀ81:= FALSEi
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REPEÀT(" INILIÀLIZÀTION oP ROÍ^I ÀND coLUMN LABELS *)
FOR I:=.1 TO M DO
BEGI N

wIr]:=o;
EPS II ] :=¡ [I ] .AHOUNT

END;
FOR J:='l TO M DO
BEGI Nx[¡]:=0;

DEL [J] : =O;
END;
REPEÀT (*UNTIL LÀB* )(* PROCESS OF LÀBELLING ROI^TS ÀND COLUMNS*)

LÀB:=TRUE; (*LÀB BECOMES FÀLSE WHEN À COLI,,¡MN IS LÀBELED*)
LÀ82:=TRUE; (*LÀ82 IS FALSE IF BREÀKTHROUGH*)
I . 

=ô 
.

REPEÀT (*UNTIL I = M OR LÀ82 = FÀLSE*)
¡.=l+1i
SF:=EPS II] ; EPS II] :=-SF;
IFSF>OTHEN
BEGIN (*ROW I BECOMES LÀBELED *)

R¡:=uII];
J:=0;
REPEÀT

J:=J+1;
rF (oer.[¡] = 0) ÀND (v[J]-RÀ = cIr,J])
BEGIN (*ELEMENT I,J IS ÀDMISSIBLE*)

K[J] :=I; ("COT.UUN J CÀN BE LÀBELED*)
DEL IJ] : =SF i
LÀB: =PALSE;
IF B[J].ÀMOUNT > O THEN
BEGIN ( *BRE¡TITI¡ROUGH* )

LÀB:= TRUE; LÀ82:= FÀLSE;
SF:=A8S(DEL[J] );
R:=B[J].ÀMOUNT;
IF R < SF THEN SF:=R;
B[J].ÀMOUNT:=R - SF;
REPEÀT

i:=tt[J];
xIr,J] :=xII,JJ+SF;
J:=er[I];
IFJ<>OTHEN

x I r , J ] : =x I r , J ] -sF
UNTIL J = 0;
À [r ] .ÀMouNT:=À [r ] .¿uou¡¡T - sF;
r. -^ .u . -v t
REPEÀT

J:=J+1;
LÀ81:=g[J].ÀMouNT <= 0

UNTIL (J = N) OR NOT LÀ81;
IF LÀ81 THEN
BEGIN

SF: =0 ;
FOR I:=1 TO M DO

FOR J:=1 TO M DO
BEGI N

R:=XII,J];
IF R > O THEN SF:=SF+R*C[I,J]

END;
KO: =SF

END (* LÀB *)
ENÐ ( *BRE¡IIIHROUGH* )

END (* LÀBELING COLLIMN J *)
UNÎIL (¡ = U) OR NOT LÀ82

END (" SF > 0 *)
UNTIL (T = I¿) OR NOT LÀ82;
IF NOT LÀB THEN
BEGIN (* L¡BELI¡¡G ROWS FROM COLI'MNS *)

LÀB: =TRUE;
FOR J:=1 TO M DO
BEGI N

SF:=DELIJ];
IFSF>OTHEN
BEGIN

FOR I:=1 TO M DO
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IFEPSII]=OTHEN
BEGI N

R:=xII,J];
IFR>OTHEN
BEGI N

w[r]:= J;
IF R <= SF THEN EPSII]:=R
ELSE EPSIT]:=SF;
LÀB: =FÀLSE;

END
END; ( or , EPs Il ] :=0" )

DELIJ]:=-SF
END (*SF > 0*)

END (* J *)
END ( *NOT L¡BO )

UNTIL LÀB; ("END OF LÀBELING*)
IF LÀ82 THEN
BEGTN

R: =MÀXNUM;
FOR I:=1 TO M DO

IF EPS[I] <> O THEN
BEGI N

RÀ:=UII];
FOR J:=1 TO M DO

IFDELIJ]=OTHEN
BEGI N

SF.:=C[¡,¡] + RA - V[J];
IF R > SF THEN R:=SF

END
END; (o r, EpsIr] <> o*)

FOR I:=1 TO M DO
IF EPs[I] = 0 THEN ulrl:=u[r]+R;

FOR J:=1 TO M DO
IF DELIJ] = O THEN V[¡] :=V[J] + R;

END (* LÀ82 *)
UNTIL LÀ81

END; ( r' TRÀNSoRT * )

BEGIN (* M¡KEVEN *)
FORI:=lTONDO

BEGIN
À[I].ÀMouNT:= 0; À[r].NoDE:= 0; BIr].ÀMouNT:= 0; BIr].Nooe:= 0;
FOR J:=1 TO N DO

BEGI N
ClI,Jl := MÀXNUM; X[I,J] := 0; ÐUPIr,J] := FÀLSE;
END;

END;
FOR I:= 1 TO N DO

BEGIN
INCOUNT := O; OUTCOUNT := O;
CURRENT : = SUBNTI{K;
WHILE CURRENT <> NIL DO

BEGIN
IF CURRENT@.FNODE = I THEN OUTCOUNT := OUTCOUNT + 1;
IF CURRENT@.TNODE = I THEN INCOUNT := INCOUNT + 1;
CURRENT := CURRENT@.NEXT;
END;

NODEDEGIT ] .TNOEC := INCOUNTi
NODEDEGIT] .OUTOEC := OUTCOUNTi
END;

WRITELN;
OK := TRUE;
FOR I:= 1 TO N DO

IF NODEDEG [I ] . INDEG > NODEDEG [T ] .OUTPEG THEN
BEGIN
OK := FÀLSE;
ÀBSDEG := ÀBS(NoDEDEGIr] .r¡¡peC - NODEDEGIr] .ouroeC) ;
WRITELN ('ODD NDOE: ' ,f12,'(' , ÀBSDEG:2, ')');
À[I].NODE := Ii À[I].ÀMOUNT:= ÀBSDEG;
END;

FOR I:= 1 TO N DO
IF NODEDEG [I ] . INDEG < NODEDEG [T ] .OUTOEG THEN

BEGIN
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ÀBSDEG := ÀBS(NODEDEGIT] .¡NDEG - NODEDEG[T] .OUIOEC) ;sIr].Nooe := r; aIr].¡¡rouNt:= ÀBsDEc;
WRITELN ('ODD NDOE: ', ,Ti2,'(', , ÀBSDEG:2, ')');
END;

FOR I:= 1 TO N DO
fF NODEDEG [I ] . INDEG > NODEDEG [¡ ] .OUTOEG THEN

BEGI N
FOR J:= 1 TO N DO

IF NODEDEG [J] . INDEG < NODEDEG [¡] .OUIOEG THEN
C[I,J] := RV(SHRTTÀB,I,J) ;

END;

T^'RI TELN ;
TRÀNSPORT (N, MÀXNUM, À, B, C, X, KO);
FOR I:= 1 TO N DO

FOR J:= 1 TO N DO
IF XII,J] <> O THEN

DUPII,J] := TRUEi
IF NOT OK THEN DUPEDGES (SUShITWK, DUP, P) i
END; ( * CHECKEVE¡¡ESS ,. )

( ************************rf *********** )(* *)
(* HÀIN PRoCEDURE 4 PoSTToUR *)(* *)
( *******r**************t *r******le***** )

PROCEDURE POSTTOUR( SUBNTWK : EDGEPOINTER;
P : INTEGER );

( **********Ê***tc**L*****tr*ìÈ******t t!*t ********************x***** )(* This proceudre finds an Euler Èour in a given connected and*)(* even sub-network *)
( *****x**tr*********t*****************f ***********************tr* )

vÀR
CURRENT : EDGEPOINTER;
r, J, K, M, FN, TN : INTEGER;
F.OUND, ÀLLTRÀCED, NWNODEFOUND : BOOTEÀN;
NEXTNODE, CLENGTH, DLENGTH : INTEGER;

PROCEDURE FNWNOÐE ( NTWX: EDGEPOINTER;
EXÀMEDNODE: INTEGER;
VÀR FOUND : BOOLEÀN );

vÀR
CURRENT : EDGEPOINTER;

BEGIN ( *T¡¡WNODE* )
CURRENT:= NTWK;
FOUND := FÀLSEi
WHILE (CURRENT <> NIL) AND (NOT FOUND) DO

IF (CURRENT@.FNODE = EXÀMEDNODE) AND (CURRENTG.INIT = O) THEN
FOUND := TRUE

ELSE
CURRENT : = CURRENT@.NEXT;

END; ( *FI.INOÐE* )

BEGIN (" POSTTOUR *)
CLENGTH:=O ; DLENGTH:=O ;
CURRENT:= SUBNTWKi
WITH CURRENT@ DO

BEGI N
INIT := 1;
NEXTNODE := TNODE;
END;

f .=2i J:=1 ;
ÀLLTRACED ;= FÀLSEi
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REPEÀT I until aI] resÈ edges are traced ]
CURRENT := SUBNTWK;
REPEÀT ( * unitl a new cycle is cornplet,ed * )

IF (CURRENTG.INIT = O) AND (CURRENTG.FNODE = NEXTNODE) TI{EN
BEGI N
CURRENT@.INIT := 1i I:= I +-I;
NEXTNODE := CURRENTG.TNODE;
CURRENT := SUBNT9¡Ki (* StarÈs from the beginning again *)
END

ELSE
CURRENT := CURRENTG.NEXT;

UNTIL CURRENT = NIL; (* e neçr cycle is completed *)
CURRENT:= SUBNTWK;
r.= I - 1.
NWNODEFOUND:= FÀLSEi(* Back tracking *¡
REPEÀT (* untif a new working node is found *)

WITH CURRENTG DO
IF (INIT = I) ÀND (T'IH¡T, = O) THEN

BEGIN (o Perm. label an edge *)
FINÀL:= Ji INIT:- -.I;
NL¡NODEFOUND := TRUEi
NEXTNODE:= FNODEi
J:= J + 1;
FNWNODE ( SUBNTWK , NEXTNODE, NI.¡NODEFOUND ) ;
I F NOT NT^TNODEFOUND THEN

BEGI N
I:= I - 1;
CURRENT:= SUBNTWK
END

END
ELSE

CURRENT:= CURRENT@.NEXT;
UNTIL ( I = Q ) OR ( NWNODEFOUND );
IF NWNODEFOUND THEN

CURRENT : = SUBNT9{K;
IF I = 0 THEN (* ÀlL edges have

ÀLLTRÀCED := TRUEi
ttNTIL ÀLLTRÀCED; (* a!.1 egdes are

( * ouÈpuÈ Èhe Euler tour * )
J := J - 1;
CURRENT := SUBNTWK;
REPEÀT

AI.¡I TH CURRENTG DO
IFFINÀL=J THEN

BEGrN (* outputing a mat,ched edge *)
FINÀL := 0;
I7RITE(NÀME:5-1 ,' (' ,FNODEi2,', , ' ,TNODE:2,'.) ');
T.TRITELN ( LENGTH Z 4, 

" "PRIO 
: 2 ) ;

IF CLEÀRED THEN
CLENGTH := CLENGTH + LENGTH

ELSE
DLENGTH := DLENGTH + LENGTH;

J := J - 1;
CURRENT := SUBNft{Ki
END (* output,ing *¡

ELSE
CURRENT := CURRENT@.NEXT;

UNTIL J = 0;
WRITELN;
T^¡RITELN('TOTÀL TENGTH: 

" 
(CLENGTH + DLENGTH) :5) ;

WRITELN ( 'TOTÀL CLEÀRED LENGTH: , ,CLENGTH: 5 ) ;
9TRITELN('rOr¿r DEÀDHEÀDrNG: 

"ÐLENGTH:5) 
;

WRI TELN ;
END; (* POSTTOUR *)

BEGIN (* Main program SCVRPGM x)
BULDNTWK;
FOR P: = .'I TO PL DO

BEGI N
CURRENT := UEÀD[P];
WRTTELN( 'SUg¡letWORK G(' ,P:1 ,' )' ) ;
SHOWLIST (SUSHTWX IP] ) ;
MÀKECONN (SUBNTI.TKIP], P) ;
WRITELN('SUBNETWORK G(' ,P:1 ,')*' ) ;
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sHor.¡Lrsr (suBNTe¡r< [p] ) ;
MÀKEVEN (SUBNTWK[eJ, e) ;
I{RrrELN('suBNETwoRK G(',p: 1,' )**' ) ;
sHowLrsr (suBNTwn [p] ) ;INITIÀLIzE (Sug¡¡TwK Ip] ) ;
f.¡RI TELN ;
WRITELN(,**** POSTMÀN TOUR FOR PRIORITY '"p:1,' *r**');
PosrrouR (sugb¡rwx Ip] , p) ;
WRI TELN ;
END;

END. (* Main program SCVRPGM *)
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