(i) . The :f;‘orecast péri'od is to be such that predictions can be made
 with a reasonsble degrec of confidence (for trmisport

infrastructure this is usually a maximum period' of 20 yearg).

) The costs and benefits are to be considered -ovér the entire

analysis period,

(vi) - The comparisons of costs and bepefits may accrue at different
' times during the analysis perjod. They must be adjusted so that
they all relateto a smgle point in time,

(vii) All financial con:qidemfions ar'e'irrclevant to the

analysis,

Sohutte (1984) has stated that "Economic evaluation, which is o money based
technique, tekes into account only the 'cost involved' factars", These 'costs involved'
are made up of facility construction costs of a project which take into account;

s -the total capital investment Including land costs,
. . facility maintenaﬁce sosty,

-+~ vehiolo running oosts which include;
~'fhe1 sosts, tj're costs, oil costs, depreciation costs, vehicle
maintenance costs,
» pocident costs,

- lime costy,



Up.until recently ive methods of analys(s have tended to look only at the economic
" performance of project, paying cursory attention to the other implications, Recently,
with  grenter publid awareness of social and eaviroimental issues, more utility

orientated methods have come to the fore,

Economtic analysis is the predominant method of measuring project performance
whilst the methods which measute problem: severity »re almost exclusively utllity

atialysis,
. .'The'ecdnordc_nndf utllity methodologiey are covered in some depth In this chapter -
| 80 88 fo give an understanding of the basio technical and present philosophies behind
thefruse. ' ' o
22,3, Introduction .

'_Burton and Stavik (!'976) have defined seven principles for economle studies, am

. abbreviated version is shown below:

@  The e&o’ncmic analysis i money-based,

()  The analysis is « stady of the future therefore:
1. The forceasts should be realistic,

2. All past investments and events are ircalevant,

@ity All alternatives, including the do nothing alternative, are to be

' considered,

.‘-




_'Pridrity nsseasmént is seen by Irick (1978) as & part of a 15 step-pmceduré whiéh‘
he calls the basie programming process, It starts with the project inftiation and goes
- through to modi’fie_atinn of the final project.

- 'The bréjeets which nre considered for priority rating 'in the mea must be
independent projects. Weston and Brighain (1'981) deseribe independent projects as
L 'p'iece_s -éf :capital ‘equipment that are being considered for different kinds of
mojeéts o tasks which eed to be accomplished", | '

. ~Inthe profect process, before belng submitted to the Core City for assessment, the
projécm will have had to be shown to bo of metropolitan signiﬁcahce' during their
submission fo the Core City so, even after priovity assessment has shown certain

projects to be lower priority than other projects, they are all of worth to thﬁ |
| metropolitan area as o whols, | |

Wilmat (1984) .prdposed that the procedures could been divided into two major
typos; tho procedures which measure the performance of & project; and the procudu:es

which mesaguie the seveity of the problem.

The methods of mensuring these procedures are based on economic analysis, utility

analysis or n combination of these two,



was ‘undertaken using the A’ﬁal’ytidal Hietarchioal Process wiich analyses pair

-comparisons..

 Assessment sheets have heen developed fo give o unified scale for each of the

' issues, To -ensﬁre- fhat the method remains durable and flexible it is essential that the

issues are given the some score.
The method has been tosted ort the CWIRSC projects for the 1992/93 financial yeat,

The results of thess tests indicate that the frst stage assessment signifioantly

reduces the number of projects going forward fdr the second stags nssesspient. None

of the projeots that would have received funding iu the past ﬁve yeat penod would

hnve been elm‘iinatcd frorn the second stage nssessment,

The saving on resowrees, by the reduction of projects poing forwerd for detailed

-aﬁﬁlysis-. wmﬂd have been significant,

“The dissertation indicates that there s no single, universal priority methodology
which can bis .appli'ed to the types of projects which the metropblithn authori'tie.s havé '
10 assess, Each metropolitan ares should assess its needs and aspirations and develop a
long term transpartation strategy which will in furn assist in selecting and/or #d_apﬂng.
the most suitable ptiority assessment procedure. '

To ensure the credibility of any nsseasmanﬁ procedure it should not promots

- projects because they nre politically correst, or 50 as to ensures that all participating
'_ authorities recelve something, It may be felt that it is necessary 16 do these things but
~ they should form part of the finaneial cantrol hot part of the priority process,

(75
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- priority lists wers used to cisure that the available moneys were allocated to the most

| moritorious projects,

With the passing of time attitudes towards transportation related issues, avadability -
-~ of information, and transport systems themselves have changed, It appears that the
prosent priomy rating system 1s unable to address thess changes and so the possibxlity

of using a new methodology needs to be i ;vestlgatod

. An agsossment of the priority assessment techniques indicates that they can be:

divnded into two dnstinct types, ecunotnio onalysis and uiillty anelysis, With the

| excepnon of the Durban Metropohtan von all the motropolitnn arens in the Ropublio
“uge utility analysis techniques,

The present motliod used in the CWRSC area, olthou.gh sufficient for its time, is not
robugt or flexible onough to address the changing priorities, nspirations or types of
project fut forward for l‘unding in the areq,

A nsw two stoge methodology is proposed. The first stege uses a successive sub-
setting technique to ¢liminate the projects which, as they don't address sufficiently the
needs of the m'oa,' ligye no chance of recelving funding, The scoond stage uses a

detailed sufficlency rating techuique to assess the remaining projects,

Five ssues relating to transport projects have been {dendfied ag being of major
import in 1ne area, These are glven a welght by adalysing locel authorlty officials -
" views and relating them to the papulation of the relevant local authorlty. The annlysis



The Centra! Witwatersrand Reglonal Services Council (CWRSC) inotudes the
 towns and citles of Alexandra, Dieprﬁeadow, Dobsonville, Iohanheshurg, Raﬁdb’urg,
Rooderport, Sandton and Soweto, It forms part of the ares once covered by the
| Iohannesburg Metropohtan (JOMET) area for which Johannesburg City Council

Manngcment Comnnttea acted s the Cors City.

. One of the funstlons of the CWRSC is the allocation and distribution of Central and
_ Pi'ovi_ncia_l Govetnment TFunds for the implementation of transportation projects.,

In the nineteen sixties there wes plenty of money available for projec@
Jllustrated by the fact that the construction work proposed in the first ten year

transport plan for the area in the 1960's was completed In six years, -
The second teanaport plan, which was formulated in 1972, hes stiil to be completed.
- - As money became Jess and lesa availahle for transportation projects in the
Repubtic, the development of & systemeatic method of priority rating beoame thore and

mote important,

Vollowing the Driessen report (DOT)1974 the Core City offiolals developed &
methadology for assessing the priority of 'projects in the JOMET aren. The subsequent
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' Exnstmg priorlty assessmeni prnceduras are reviewed with a view to

identifying a methodology which will be appropriate for nse in the Ceniral

‘Witwatersrand Regional services Counc_ll area, It is concluded that a two - |
- stage methodology is most apprapriate, adopting a suceessive sib-setting .
technique and a detailed sufficiency rating techuigue respectively. The

methodology is tested on the 1992/93 project list.
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* He also étatéﬁ tl, 't the formulation considers ail benefits and costs ta all goals in .

ohe snutneration,
The methodology does have a disadvantage which was described by Hill (1968),
The system does not appear to recognise that costs and be.efits have only
instrumental value, a eriterla of maximising net benefits in the abstract is therefore
meaningless and there iy 10 way of knowing whether the costs and benefits Hsted are
relevant, -
 Bweet in 1986 deﬁelop’r:*. for South’ Afrles, o similar sufficiency rating system
which short-isted projects using thres criteria and then assessing the projects In texms
of value for money. Two levels of sorting were applied. to the projects, firstly on level -
 of betiadt and secondly on value for money.,
The three criteria that S_'weet selected were!
a) Pioblem Severity,
b)  Success rafing. :
| ¢)  Estimation of the benefits,
Two other jssues that Swest considered necessary to addregs were

o) Value for money.

) Pre uct Selection,

17



- $ - indicates a monetary value is used, -
M indicéte_s. a quant.itative non monetary value is used,
i iudicates that the item is intangible,

. Indicates that thete is no cost or benefit acerued to this

section,

Onee the matrix has been prepared the costs and ben. Ats that acorue to each sector

are normalised; usually subectively by an individual assessor o by a comittes,

- apgregated and compared for each plan,

“This method has several advantages, these are :
() The method lays & basts for & retional decision,

(ii-) The decision maker {5 able to balanee the monstary aspects against
~ Intangible aspeots,

(ili) Sectors of the community which will bear the cost and benefits are
identified, '

(iv) With this method 1t is possible to appi‘aise_those ¢lements that are
high in cost ot low in behefits, |

Lichfield says the methad will Jead to 2 more "educated”, rosponsible and rational

' ﬁﬂlicy decision,

16
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by Lichﬁeld(l%()) and Sweet's adaptation of this method for the South Afrjcan

- gituation,

Lichfield in 1960 developed a methodology of putting monetary values,
quantitative values and intangibles info a matelx format and comparing the accrued

costy and benefits for each project under investigation,

‘The concept of the method is best {llustrated by the theoretical outline as shown in
Lichfield's paper and shown in Table 2,1, |

_RANA ) PLANB
BENEFITS | COSTS | BENEFITS |  COSTS
N __ PRODUCERS
x 1 s | 8 [ =1 84 {1 8|
S T GO N S IO TS (N S O N S I
z i M| - Il « I M| -« | m]| .

" The different sectors which sre affected by thie two plans are considered as
. produosrs dex_mted by X, ¥ and Z and congumers denoted by X, Y}, and Z,,

- The cost and benefits on both capital and annunl basls are indicated as follows;

15 : .



 Goals achievement,
Successive sub«setﬁng. _
One of the best illustrations in South Africa of Sufficiency Rating is the method
developed by Sweet(1986), The Goals Achievement methodology Is best illustrated o
“using the system developed by Hill(1968), and Successive Sub.setting is best
 illustrated by the methodology developed by Harness and Sinka(1984). -
| The three techniques are discugsed below.

- Z:3.2. Sufficlency Rating

Sufficiency fatin_g technicjues select items which are considered important to the
. communlty, '

The simplest form measures'how well & project achieves set goals ot objectives,

-This-'ia usua_l:ly’ undertoken by mensuring criteria which reflect these goals and

 objestives, The scor'es. are very often assessed on an linear scale of 0 to 10, as _in the

method developed for the Georgla Depariment of Tranisport (Mek and JYones 1976).
- These criterla aro then weighted In relation to their importance to the community, -

. 'The total weighted scores can then be taker In descending order ot, bs described by
.~ Shaffer and Fricker in 1987, as a percentile of the maximum scote, A priority list is

then davglopad from this information,

Thé_re are mony variations of this technique using diffecent scoting scales and

~ different items, Two techniques are shown hers, The balance sheet method developed

14



f) Value for money is ot the samo for d_iiferént sectors of the

k c’dxmnunity. ‘This is especially relevant to South Aftica with its
diﬁe’rin_g scs.jal struotures, Because of this the social aspectsof
projects are difficult to measure ih a monetary way (Bax;a 1984)

g) Broad assumptions are 2 nade duving the analysis and g0 the final

_ estimates can only be app: oximutions Sweet(1986),

h) Weston and Brigham (1981) stated, "There 1s no single rate of interest in
the economy; at any given time, there is an aray of different rates", If this

- staternent s fmu it is difficult to decide whioh rate of interest to use,

1) Starkie in 19‘?9 also atated that the sensitivity to sall changes In the
discount tate is hlghly significant,

2.3.1. Introduction :

In an altempt to ovetcome some of the shortcomings of the eeonomic analyuczﬂ

| muthods, ut{hty analysis methods have ‘been doveloped,

" These methods, although sumerous, have certain charnoteristios in common, They

all have gbals againgt which préjects are measured or an assessment of the problem

severity, Some of the mathods conbine thess two,

~ There ate thnéq major techniquus usec_l Tor the utility analysis of projeots, these are;

'Sufﬁuiency Tefing,

13
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With the extonsive usage of the methods various disadvantages have come to the
 fae | |

a) 1t is hard to determine the life expectancy of avond or facility, As
Masim et af stated in 1979, "Bach type of rosd has bean determined to
. havea different useful life".

.b) To be éff_‘eetive.', sconomic analysis requires large amow:tS" of complex

- data, Starkie (1974) recommmend that the data is updated every two
 years. The initial data collection and the update ¢ . time consuming
-and expensive, | o - |

6) There is uncertaiiuy in the future of details and stcéuracy of costs for |
example, few people in 1970 forecast the rapid rise in fuel cost in
1972 et this is one of the major factors in economic analysis of

transport projects,

' d) Beonomic analysis does not take into account environmental, politioal or

soclal aspects of n project. Only the single goal of economic efficiency
(Rl 1968) is considered, Since Hill made his observations fn 1968 the
methods hiave tried to address these pr_obl_ams but Roe stated, in 1987', that
cost/benefit analysis still fails t'o'providfe. an acceptable method of o
handling the problems associated with dispérate. triterle,

¢) Economic analysis only shows how a projest will performm, not the
: sev'ei-i_ty of the existing conditions which may have 2 major influencs on
the priority of a project, also economio analysis cannot mensure the
. gecondary {mpoets of a project,

12




" With the extensive usage of the methods various disadvéhtages have come to the

fore:

8) It s hard to determine the life expectancy of a rand or facility, As

Masom et & stated in 1979, "Each type of road has been determined to
have a different useful life". |

- B) To be effective, cconomic analysis requires large amounts of complex

~ data, Starkie (1974) recommend that the data is updated every two
years, The initial data collection and the update can be titne consuming

and expensive.

" ¢)'There is uncertainty in the future of details and accuracy of costs for

- example, few'people in 1970 forecast the rapid rise in fuel cost in
1972 yet this is one of the major factors in econotnic analysis of
| transport projects,

| d) Econormc analys:s does not take into account environmental, political or

socml aspects ofa pro_]ect Only the single goal of economic efficiency

| _([-Iill 1968) is cons1dered. Since Hill made his observatlons in 1968 the
inethods have tried to address these problems but Roe stated, in 1987, that
cost/benefit analysis still fails fo provide an acceptable mettiod of
handling the problems nssociated with disparate Esf_it‘eria. '

e) Economic analysis only shows howt a project will perform, not the
soverity of the existing conditlons whmh may have a major mﬂuence on
the prionty of n project, also economic analysis uannot measure the

' secOndary Impats of a project.
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238, D'iseuﬁs'it.?n. of Ee’oﬁomic Methods

‘Economic analysm s an,advmwed numencal process of project evaluation based on

* monetary date. alone (Wﬂmot 1984) There are two basic types of analysm, namely

| the absolute measurement methods, which measure the difference between the .
benefits and costs, and ﬂ1e cost/benefit ratio methods, The absolute methods show the
 maximum benefit whilst the cost/benefit ratio methods give an, indicatibn of value for

money, -

 Shaffer and Fricker (1987) hiave indicated that the most apprqpriéte methods for -
- ashessing mutually exclisive projects are the Equivalent Uniform Annual Cost
~  method or the Present Worth Cost miethod as if both costs and benefits are used then

“there must b_'e a commo'n_goa_l-,_ . to put a routs between town A and town B. _
~. The main advantages of economic analysis of projects are;

a) It is relétively simple 'i_f there are many items which cart be given a cost,

such as wear and tear or maintenance,
b) Thei_e is a wealth of information on the costs.

~ ¢) The methods are trled and tested having been used extensively
in the past for many diffetent types of analysis.

 d) The spproach used is 4 systematio approach and as such high quality of
- persontiel Is not necessary for any standard type of project.

) 'I'he metlmds mdlcate which of the prmects under consideration W111 yield
the grestest net economie baneﬁt (Baxa 1978),

11 r



L 226 The Rate of Return (ROR)

- This method determines the rate of return that will equalise the present worthy of

costs and the pregent worth of benefits, that Ie it finds the rate of zeturn which will =

- - bulanee the bonefits against the costs, To be e~ nomically justifisble the scheme mmst

- have 1 rate of return that is equal to or greater than the balancing rate ofretufn.

~With this method the discount rate is actually calonlated and so gives a more
_ comprehensnble result With different projects the projects w:th ihe Iowest discount

" rateis the better.

The ROR wr § is calculated from:

J Ot
= (1+£) o] (1+1)'

2._2.7-. The Boﬁefi__t Cost ratio (B/C)

- This method, unlike the NPV method which finds the difference between the
beneflts and costs, finds the ratio of the benefits to the present worlli of costs. A

~ project must have fi_ ratio of more than 1 to be economically justifinble,
This metho_d uges o single discount rate as in the NPV method,

This is shown as:

H bf

B BT
R
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taken into account by a discount ratc., The results aré glven in absolute Lenns and for

there t¢ be a beriefit they must be greater that zero. If they are zero or negatwe there -

s no economic reason for undertaking the project.

- Using the symbols which have been usau previously with the additions of;

5, = benefits in year ¢ due to the project

¢, . = costsinyeart
~ the mettiod can be expressed as;
NPF '. ™ K]
o "2y

2.2.5, The Equivalent Uﬁi{orm Annua) Net Return (EUANR)

This method is similar to the NPV method but the net present value of the projectis

multiplied by the appropriate capital recovery factor and is sxpressed as an equivalent

“uniform annual net retuen, This is done annually for the projects,

© Soif. b. = annual benefits
then; |

EUANR = o 25|
o (141)' -1

g e,




 This method oﬁly takes'account of the cust of & project and s0 is.bést suited' to

- rankmg alternatwe projects, for example, whether route A or toute B is best as a by-

pass, rather than mdependent pmJ ects, as it assiames beneﬁts will be the same for all

e ‘altematn/es

22,3 The Present Worth of Cost (PWC)

: This method s similar to the ETVAC method except that the equivalent uniiform
ansiual cost; defined by T above, are discoﬁnted to their present worth, A discount rate
is used to take *he time value of morney into account. Both this method and the BUAC

method assume'that the ex;:endit‘ure' is a minimum so that the project with the low i

- cost present worth of costs i is constdered the best. Usmg the symbols used prcwously,

th1s methcd can be expressed as:.

(1+_;)"—1

- PWC=C+ 7
| i(1+1)

- As vm:h the BUAC methodology thls method only considers the costs of 8 pro_;eot

aud 50, 3 with the EUAC method, is best sujted to ranking alternatives,

The next four economic methods come under the heading of cost-benefit analv

-~ that is“tha cost (usually discounted to present day value_s) are compared in some 1

to the benefits (also discounted to present day values).

2.2.4, The Net Present Value (NPV)

This method deté.rmihes the difference between the present worth of an additional

_ :inveshnent end the present worth of the benefits resulting from the .additional

: investment that s, the costs and benefits of 2 project, The ‘time value of the money is



Schutte is adamant that the three main cost components are the only compon"‘nts to

be taken mto conmdemnon _

Schutte went on to identify six main economic evaluation techniques in use at

present, these are:

@) The Equivalent Uniform Anral Cost (EUAC).
(i) 'The Present Wotth of Cost (PWC).
(i) The Net Present Value (NPV)
~(iv) The Equwalent Uniforrn Annoal Net Return (EUANR)
* (v)Rate Of Return (Re....
(vi) Banefit Cost ratio (B/C).

22,2, The Equivalent Uniform Annual Cost (EUAC)

~ This meﬁzod takes the total cost of such project and expresses it as an eqmvalent
_umform annual cost. The total cost includes all constructxon, maintenance and macl- |
~user costs. 'I'hc method takes a discount rate and applies it to the 1mtzaI capital cost to

convett it to a future compound amount, the future being the forseast period. To this is
o added the annual costs of the p'réjeﬁt. | o

UsingT = annual costs

C = construction costs .

i = discount rate per annum,

-and '» = number of years

 Gm EUAC T+C[ (“"')_",}
o (L+d)’
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Figure 2.5 illustrates a single oategory, two level system, The projects are looked at
in relation to one category, e.g. vehicles per hour, and divided into two levels,

L LA
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L |

13 S —

E F
B :

Figure 2.6 shows n multl category, two level system. In this system there can be

~ humerous eatagﬂnea which are divided nto two lovels,
Some of ihe advantages of the systoro are: .
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' Three 6ther niethods of sub-gelting are shdwn it Figures 2.'4. 2,5 and 2.6.

R A B
E |B.
A C
n I
L | P LE,
1 -
P .

. Tigure 2.4 shows a.-sing_le category multi lovel situntion. A and B have the highest
© rating In the category but the difference between these two is not significant,

28

a=



- Measure 1

Levat of [nportanee

A

Loval of [miporianss

Me_nsure 2

| Tha relatwe lmportance of the two measures is reflected in the slope of the lines
| separating fhe sub groups,

The metsod of sﬁb-_sening desoribed by Haeness and Sinka & 1 multi level/multl -
category system. The generalised diagram of this Is shown in Figure 2.3,

The lev’elé':nfe shown on the vertical scale and the cntcgofies are shown on the

horizontel sesle, -

27
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In first subset C has many more vehicles in the peak hour than the other projects A,
B, D, B, Fand G, | | o |

The next factor is the number of accidents, ihe differonce i accident statlstics for
~ projests A, B, D, E and I' is small while project C has very feiw accidents and so s put

* intp a lower category, -

The third category considers the present road surface condition. The condition of
the road surfice of prajects B and D 1s much worse than projeots &, E or F,

- The final category i the cost of the projects. In this cxample project 1 is more cost
- _ef-fective'thm_x project 1D, T 13 more cost effective than project E which in turn is more |
cost effective than project A, ' ' ' B

 'The final listing comes out as C, B, D, F, B, A and G, With thls methodology the
relativa importance of different types of catogory needs to be ranked. Then the
projects are split into subgroups accordin_g to the tiost impottant priorlty measice,

. Before the categoriss can be ranked the relative importance of the categoties must -

 be alearly understood.
© If some of the measures have & similar importence irade off curves must be

developed o combine the measures. Figure 2.2 shows how two mensures may be

combined to subgeoup projects,

20



catsgory can only le placed aj:’proximntel_y- into & stoall umber of groupa. Also the

- projeots in each group will have the same priority,

These group or subsets can also be divided into additional smaller groups: using

different oriteria. -

The method is best illustrated by a simple example using the flow diagram shown
In figure 2.1,

ViRhr.  NodAce, PRSC.  Cost

Tn Figure 2.1 four categories are defined, vehioles per pesk hour, number of
accidents, present road surfice condition and project costs,



~ off arbitrary assumptions cohcenﬁng the interrelationship of the measurés of
~ achievement of individual objectives, the aggrogation of benefits and costs referring to
' different objectives and finally, the use of indices which cannot be understood in

* ferms of o single unit of measurement and 5o 13 diffleult to interpret,

The major advantage of the goals achieve.nent method is that it compares, in &

structured manner, the qualitative aspeots of different projests or plans,
- There are several disadvaﬁtages to the system:

‘The large combination of groups and goals may cause non sonformity ir the

weighfing.

Lichfield (1970) has ctiti.cised the method for its complexity in tertos of the groups-
_ '_.inderstanding of the {ssues especially In relation to tranisportation projects, .

There is also the problem of goal selestion,
2.3,4, Suecessive Sub-sctting

The methodology of successive sub-setting was developetd by Hermess and Sioka
(1984) to 'overocme' the problem which is sometimes expetienced by sufﬁcieﬁny
| rating n sthods of not giving sufficient highlight to the importance of each ocategory.
The method_ agsumes that the best project for each problem hus been sstablished and

can take intt account subjective and low scouracy data,

- It also nssumes that due to the limits of netrasy for easuting impacts of the

improvement those cannot be measursd precisely and that the projeots in each

-~



oy B, 7, sud § awe desosiptions of the goals, These ar glven the relative welghts of
. .2’_3}5,&1“(14: o - .

Vari'oﬁs groups of people or sectors arc soleoted a3 4, b, o, d, and e, Thes‘e.' groups
are relevant to the cost and benefits and a relattve weighit iy given by the groups ezther
to the goals ag awhole or for cach individual goal, The letters A to N are the oost and
beneﬁts that ean eittier be in monetary units, non-monetary units or gualitative terms,

* the dnsh (- indicates thnt no cost ot benefit is acorued to that group ftom the plan.

I shnuld be noted that a group may suffer both costs and bancﬂts from & parucular

- 'plan(

"The cost and Eeﬁeﬁts are recorded in oaoh oell by the parties who ure affeated, |

The summat_ion'sigu' indicates that for certain goals the summation of the costs and |
benefits are meaningful and useful. '

. HiM propaseé two wa_yﬁ-of maasmhag the qualifailve goals, a nominal soale which
* clasaifies and numbors the entitios, acl an ordinal scale which ranks the entities,

I-I1li also proposes two methcds of companng the nffecuveness of nlwmative plnns. .
The fixst is to present the whole goals-aachievenmnt fAccount to the decision makes 5o
that they are presented with tha achievements of the objectives withy respect to the-
- weights of the geals for the cntlre conununity, - '

: The sccdn_d fnethb_d 'cdmbincs.' the weights of the goaly nnd thelr inéidance is
~ assigned to tho mensures of achlevement of the objectives, The welghted indices are
thon summed and the proferred plan fs that with the largest Jndox, Hill statos that this
second .mcﬂmd, glthough providing a compatlson of plavs, is subjeot to ihe orlticisms
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In the memoddlogy the goals are set :md their relative value established, the |

objectives are then definied. The consequences of each action is assessed in terms of |

- thesa objectives and the incidence of the beneﬁts and costs of eacht action measured in

terms of achlevement of the goals,

The relative weight of each pd_pu_intion group Is established, These weights reflect

the conimunity‘s valyation of the vatious objectives and incidents of benefits and |

* costs, Tt is impotant that the sectors of the public who are affscted by the conrses of

 actions are identified,

~ The weights' applied to the incidence of objectives are the communities‘ distribution

~ of the benefits refating to the objecuve. S0 the aggregated incldcnt weights represent

the communities concept of equzty of firness,

 The tabulation of the analysis is shown in Table 2.3,

Cooidasctigions  w B ' y

C Rewlewelgn 3 T T i
_ Mee - Cows  Ben Ko Cour  fGew B Cwle  Ben  Rewhe  Coste  Ben
fickiener  weight - T gt welght .
Gromp 1 A 55 { N Q
Grawph 3 n 4 R0 2 8
- Grovpe i L | k] ' ] 3 M, | ¥ w
Grapd 2 2 T 4 2
Group ¢ 1 i .K l 4] H ] T 1
' S .
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Project selection Iy the final stage of the Sweet procedure, when the projects are '
sorted in order of their value for money ratmg, _ _ ; |
- The procedure has several advantuges thege ate, it soreens the projects to provide s
' subset of the more worthwhile projects (Wilmot 1984), 'I‘he system procedurs presents
value of benefits less the costs and 5o 1s similar to the net present value system used
. for economie analysls. The pmqedure I3 easy to use, and inexpensive but Sweet

recommended thiat it should only be used as a first stage analysis.

Wilmot (1984) also identified o major draw back of the system in that it is too

goarse to be acceptable by most decision mekers for the allocation of thoneys.
‘233, Goals Achievement Matrix

- This methodology was developed by Hill in 1966. Is also based upon the balance
- . sheet concept of Lichfield (1960). The method measures the oxient that different

aotions schieve set goals,

‘In ._ this - ivay' benefits show progress towards the goals and _dosts represent
" tetrogression from the goals, Where quantitative units are used both cost and benefits |
should uss the same units and where no measurable units are used benefits reprosent
. progréés towards the qualitative state whiisl; dis-benefits perform the same as cost in
that ﬂiey detract from the qualitative state, | |

"

Hill states that this differs from the traditional concept of costs and benefits as costs
have traditionally been defined as land, labour and capital resources; here they are
~ defined as goods and services used for the establishment, maintenauce and operation -
“of the project, whilst beﬁeﬁts are the value of immediate products, or services,

resulting from the courses of actions for which the costs wers incurred, -
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- Other issues.
) Value for Money. -

- To obtain the vaiua for money of a project the cost of each project is assessed asto -
- whether it offers above or below average value for money The assessment of valus
: for. money is undertaken on & statxstmal basis, Ta do this analysxs a cost norm for the |
“proposed projects, within an order of benefit, is estimated and the cost of each project
- within the otder of benefit is compared with this norm, |

The cost norm is defined as the standard cost of providing a given level of beneﬁt;
In practice this is estimated by taking the average costs (tir' estimated cost) of the
j:rojecté wifhin & benefit ordet e.g. the cost of all the ﬁrojects having three high ofder
- 'betieﬁts in the pmblem 'severity/su.ccess rating/level of benefit table are averaged s

-givesihe cost horm, The projects within a level of benefit are put in order of the value

| for money below:
Very good |  Less than half of the norm;
Above a{.erage - Less then the norm.
- Average - _ Similer to the norm,
Belowavermge Worse than the novm,
- Poor Mote then twice the norm,
 Rejected _ Pro]ects offering negligible benefit are
| dropped from detailed consideration,
by Proj eét Selection,

=



 The benefit prqvidec_l lby_z.t pmjéct is the prdduct of the degree of problem relief
o _ 2chi¢vai' and the sevetity of that problem. ’Ifhe'beneﬁts are givén a high, medium,

idw or hegligible index rating so that if a project'completely s3lves a high rated
problem the success rating is high, if partmlly solved a ratmg of medium is given and

if barely solved alow rahng is given

An example of weights is shown in Table 2.2

Order ofl’mblem - Problem | "Success | Level of
e Sevetity | Rating Benefit
| Hi_gho:derproblerhs' . | H I—I H.
o - " L
i L L
' Medhum order M H M
A problems
M M L
‘Low order problems L H L
o . L L .

mmz.mnmmﬂmms_mmﬂmum

As stated abova H mdlcatas high, M mdicates medium, L indicates low and -
mdmatcs nsgliglble effect



| After the .t,ln*ee criteria have been. rated on a scale of zero, low, medium or high

..mportance, the value for money is assessed and the pro_] jects are put into pnonty order

on the basm of the:r Value for money,

A summary of how Sweet addresses the three criter. i" -+ ws.

- d) Problem Severity,

Swoet purported that the problem severity relates to both the intensity of the

| ‘problem, and the numiber of persons affected by it. So problem severity it assessed by |

subjectively classifying the prdbiém- into either high, medium or low imporr_anée on-

the basis of the prbblem_severity and the number of people affected.

b §u_ccess Rating,

Itis assuméd that all the projects have a degree of success in solving the problems

or they would not have been considered. The assessment of the degree of success

- each project is expected to have is done in exactly the same way as the problem .

seventy-aasessment, that is, it is _allocated a high, medium or low ra_hng. A_ high

rating indicates that the -roblem has been solved, a medium rating indicates 2 '
~ particulat solution of approximately 50% and a low rating indicates a. smail but
 significant solution of about 20%. Any detrimental effects are indicated by a negatwe |

sngn e g H would mean a high detrimental effect o,

LY

" The problem severity and success rating are tsed to caloulate an index of benefits,

c) Eétimating Benefits,
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Threa tenms are estiblished to prbvide' weights. for the categories and éﬁteria. The

7 teamsarer

(®)  The Study team: this consisted of Core City offiolals and the
consultant, -

(b) ‘The technical team: this consisted of engineats, planners and
traffic officers from the constituent Lacal Authorities,

{6 The decision-making teant  this consisted of town clérkﬁ,_ -
chairpersons of mansgement commities, reprosentatives from
the Transvaal Provineinl Administration, the Deportment of
Transport aud the East Rand Development Board,

A tetn-pomf scale questionﬁaire' is used fof rating, with the study tcam providing |
initial values which seﬁ('e ad & guide for the techuienl team. Tho techuical team .then'
finalise the welghis of the project criterls and prepares initlal weights for the category
and sub-category weights for the guldance of the decision-making team, The decision-
making téam finalise the weiglty of the categoriés and sub-categories and estabilish
‘the wejghts applicabls to the different soclo-economio pophlation groups.

The _afddy team develops performance groups for cach criterin, This is dons |
subjeotively using the limiting values of the criterin and what js accept. 3le 85 a low
and high rating, The rags is belween 0 and 10.

ﬁsiﬁg information oktained from the weighting, o priority index is caloulated vsing

the following formula using threa levels: categordes, sub-catogories and sib-sub-
categories, The formula used for caloulating the index is:
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) hhprovement or rehabilitation projects.

| ah

These _cﬁtegories are firther subdivi;lgd into seven sub-categories of;
: (a)_ |

»

©

@

(e)

@®
Thess sub-categories are furthier divided info specifio types of projects,

“Twao sets of eriteria were then developed for the specifio types of projects these ae:

New consituction projects.

Car and trucﬁ
Bus.

'C-_iombi-taxi.

Rail,

Pedesivian,
Motoreycle,

Bloyels,

Problem saverity oriteria.

Project performance critera,

g



The methodology has six basic steps (Wilsot 1985),

 ® 

@

(@

o

{®)

®

If many projecs are to. b"e prioritized (sﬁy, in excess of twice the

avallablo budget) thon the Sweet procedure is used to clavify the
- projects Into categories (This procedure has now been dropped dus to

 the conrseness of the Sweet procedure),

The projects ave classified into different vategories, The categories

include projects that ave evaluated using similar criteria and for which

relative importance of the criferia are similar.

The assistance of decision makers is employed to assign importance

atings to the criteria in ench catogory and to the catagoties themselves,

“Ench 1:_&0j ect is xated on the criteria relevant to it,

The rnﬁngs‘ are then multiplied by the weightings of the criteria and

| categories and the results sze summed to obtain 4 number xgprpq_ei;ting

the priority of the project as detormined from the quantitative criterfa.

“The-values are nomnalised to account for the difforent number of

ctitotia possible for different i«mjeefs.

- ‘The final category weights ave esiablished by the decision-m'aking

teams, Note is taken of the values suggested by the technical group,

The decision making teams are also used in the final stage of the

analysis when subjective evaluation of the benefits matrix was required
In arrlving at the final priovifes, '

- The ;frojéct; are divided iﬁm two ontegories:
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| A teffic demand index is calculated from information obtained from the
' transportatwn analysis

Tmﬁ'lﬁ Demand Index = My \{( _.. Yonanuoes X Lioss
The traffic demanid tndex is obtained in the following mayner,

where Mm'., w8 the moming peak hour traﬁ‘ c ot the link for the yeat 2000 _
on the 2000 network,

(WC)M,,,, = g the volume/capacity ratio on the link is the peak hour
- demand in the year 2000 Is ossigned to the 1985 network, If

“the link does not exist in 1985 dan equivalent lnk is

gelected, | | | |

Cyss™ I8 the peak hour count on the link in 1985,

M= is the modelled penk hour traffic on the link, or equivalent, in
 the 1983 network.

The projests are then sarted in descending order of traffic demand index tb_ providy
& priority list. o

4

24,5, East Rand

The Rast Rand Metropolitan Area commissioned n study in 1984 to investig_ata
priority agsessment procedures, From that study a methodology wag developed,
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These are, in prioity order:

Priority' | L.

®

1)

Priority 2.

®

®

-~ Public transport projects

‘First priority: - small public transpart projects. These are

projects costing less than R200 000 and with a completion

period of one year or less. They include such items as lay-byes

and shelters,

Second priority: Large public transport projects, these would

include sueh items as bus termini,

Tmfﬁc control projects

- First priority: Latge traffic control projects, These fnclude aren

wide traffic control systenis,

Second priority: Transport System__s _Ma:mgémeut. (TSM). '_[’ha__

- term bere s used to indieats small projects such as interssotion

I_’riqﬁty 3.

'improvements, They are considered together as a proup,

* Road construction projects

Y

These projects are motivated by their network effects and an
pconomic analysis, This anelysis is performed using a
DELTRAN modal (De Leuw Cother 1983)

’I‘ha roud prcuects are only nccapted to the priority hist if they provide an inerense in
' cupacity onthe DELTRAN network analysis,
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" () New projects are added to the list in a partioular priority position.
~ “The methodology is .applied in the following manner:

()  An initinl priority list is prepated by the Core Clty taking
. subjective account of the fol'lowing factors
. the volume/eapacity ratio
«  the economic worth of the projeét, usuglly in the form
of internal rate of return
« the availability of the final design
- - political factors : _
- how well the project fulfills the transport gosls of the
~aren | .. |
. netwdrk contribution

- equity and fairness, |

() The fist Is considered by the decision makers nnd amended as

necessary,
244, Darban
The Durban Metropalitan Authority have divided thelr projects into two categories:

{a) On-going projects - these ate projects on whioh maney has been spent in the

previous financial yéar

- () Puture projects - these are projects which are sohe™ved to start in the current '
finaneial year.

Ench of these categories is further divided into three sub-categories:
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- The maintenance, minor works and public transport works are not generally given a

 priority except as follows:

@

©

Priotity is given to those projects which improve or promote public transport.

_ The 'DQT manual on the cost/benefit analysis of public transport projects

(DVV 1985) is occasionally used to evaluate some ptlbiic tratigport brojects;

Minor works are funded on a fist-in-first-out basis, All these minor projects
should contribute to the transport goals of mobility, reasonable costs, minimum

. side effents and convenlence,

Projects are furthermore funded n such a way that aquity and fairness to the .
various Local Authoritias is achieved, '

-Roadzproject's are given 5 priority by the following method:

@

®

Bach Local Authority gives  priority to the projects In their area. The priority

misthod is tho ohaioe of the Looal Authority and the Core City assumas that it

reflects the neads and preferences of the local community, Thése _-prioriiies are

reviewed every six months by the Core City, -

All the road projects are collated in priority order by the Core City, This new
list conslsts of updating the existing priority fist by the following method:

() - When a project has been completed or postponed it i3 deleted from the

lisft'_.

(i)  Anychanges in priority order between projecty are taken ito account.

35



243, Cﬁp’e-Tﬂwn

The Cnpe Town Metropohtan Authority goes through & detalled pro_lect
ident:ﬁcatlon procedure durmg which the projeot is identified as:

Maintenance.
Road pro;ect (the route does not mclude & bus route).
Road project (the route includes a bus route),
- C.ommuter parking,
| Other parking.
. Bus terminus,
Modal transfer project..
Mirnor transport project.

_ Mmor transpOrt prq;ects are pmJects such a3 pedestrzamsatnon and bicyele prqjects.
; (CAPMET 1990)

“The pr_&jeéts_- are gsae#s;d. wader four major -héadings:
) aj- Mdinteﬁanca. Thse projests only receive Prbv_inaial moneys,
b) Miﬁnr works, incfuding miitior public tfaﬁapc':rt .projec_ts.
- ¢) Major _p'ubliﬁ: trangport projécts.
d) Road projects,

This order of project categories Is also the priority order to which subsidies are
allocated,
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- A subjective scoring --system‘ha# been developed which allows each project to be
rated out of 10 for.each of the criteria, | |

' The scores of aach criteria for the projects are multiplied by the weight. The |
- welghted scores are then totalled for ench pl‘Ojth. The prqlects are than sorted in

'decreaslng order.

- Only projests having & c‘apitai cost of more that R500 000 undergo an economic

analysis. The items taken irito account in this economic analysis are, construction costs,

" CRITERIA _WEIGHT
Level of service 57

Rosd Classification 13
Traffic volumes 8

1 Traffic growih 3
| Reduction of accidents 13
‘Reduction of accident rate é
TOY AL 100

Table 2.4 The Bloemfoniein Criteria and Weights

" maintenance costs, operating costs, accident costs and time sosts,

~ Some of the smaller local authorities are allocated moneys for prajects ',which do not
~ qualify for money, according to the prioritisation methodology, in an attempt to gain

equity in funding,
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2.4.2. Bloemfontein
ihe methodology used by the Bloemfontein Metropolitan area dmdes the
implementation projects into two categonas, namely, pubhc transport projects and

p_rmte transport projects (Bloemfontein 1990),

- Tho public transport projects are not given a priority but are given preforence over

any ptivate transport projects.
The rond 'projects ate given a priofity,

A utility analysls methodology, recommended by the Department of Transport
(1980), is usod Tnitially fourteen obj'ectives relating to Bloemfontein were selected and

| pre-determineci weights were supplied to these objectives. These weights were =

- adjusted to take into acoount the fact that public transport projects were not included,

Criteria were selected fof the measurements of each objective, When thers was

more than one criterta for an objective, the welght of the objective was distributed -

- between the oriteria,
- Over a period of time, following discussions and testing, tho fourteen- oh]eotiveé B
were reduced to six, These six were gwen weights accordmg to the totals of their

partial woighta

~ 'The criteria and weights are shown in Table 24,
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© 2.4.1, Infroduction

- There are eight metropolitan authoritles in the republic, namely: |

 Bloemfontein.
Cape ’I_‘owh.
_ Durban.
| East Rand, -
Johannesburg,
© PortBElizabeth,
' Pi'etmﬁaﬁt'zburg.

" Pretoria.

- _The'_nlemodology used by these metropolitan authorities for giving a pridriiy t6

.u:eir_'transpartétion profects ig looked at in detail. The Johaanesburg methodology is

* the Jast to be studied.

In 1_9_80. the Departmient of Transport issued the 'Guidelines and re_quiraments for
the preparation of an Usban Transport Plan’, Siuce then these gliidelinea hai : been
{nterpreted in a different way by each of the Metropolitan areas.

i\'

" The Committee of Urben Transport Authorities (1990) commissioned Jordaan and

Joubert to conduct a stady into the different methods of priority assessment used by
the Metropolitan Authorities, Much of the followiny work of this chapter is based on

- their report. Where the information s unclear the Core City officials of the ares were

contacted directly,
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o) 'Ihatthe :s.eﬁsitiviif is controlled by the order in which factors are chosen for
© sub-setting. | |

) Thereis m }iéed for the dstexmination of welght in the basic form,
' §) _Iﬁ_ﬁcgurate and subjective dag‘ can be used,
' d) It 18 flexible and easy to ﬁaa;
._e). An {ﬁ.deptﬁ knowl.e.f:lge of how the date @e cdilgcted is 'ﬁot' needed,
f) The it%rati_vg _naturé'of the process fﬁdilitatq thé .angiyais‘ of many projects.

Shaffer sad Fricker (1987) have highlighiod sovetal disadvanteges of the
© me'thqdol_ogy they are: ' |

&) Because of the subjective or approximate basis of the data, inacouracy and

inconsistency among the decision makers can ocour,

b) The weighting of satégo_rles of similar importance is difficult and inthe
- opinion of the autiior of this dissertation, poorly explained in the literature, -

6} If a project scores badly in the first subset it cannot regain the groﬁnd it has

lost no matter how well it scores in other categories,
- d)ltis hard to rate ditferent types of transport projects as the major

category for say a road project may not be the same as thet of a public
| trﬁnspo'rt projéct. |
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T PUBLIC ~PRIVATE
| TRANSPORT | % | TRANSPORT | %
] | PROJECTS | | PROJECTS |
| 000R  1645,5 21 6301,8 79
1979 : o '
_ No | 11 27 | 29 73 |
T [000R 4786 27 12767 73
1980 | ]
[ o 16 21 T 62 79
T | 009R 2443 13 15641 87
L) U N _ - - '
_No N/A | NA-
T [000R 3035 46 6558 54
1982 o . ]
: No | NA N/A
S CO0R Information not available
1983 '
1. No _ :
000R 116 2| 9478 9%
S 3 12 | 21 |88
T | B00R 2050 21 7741 79
1988 _ - _
No 3 11 24 89
_ T 000R G670 - |24 20873 76
1986 . - _' _
_No 16 s 49 75|
B 000R 16085 [} 35650 69
1987 | _ - - S
T i e
"TO00R. 13405 15 | 79299 85
1988 . _ . R B
T 5 s
TO00R "8575 11 68822 80
1989 |- : . o -
No 35 |40 49 50
T | 00UR 23528 21 927¢0 |7
1990 | N ; S
o “No 22 28 57 72
T [aovR 20490 16 108613 84
191 L
5 - " No 30 36 53 164

-
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first identified ns projects of importance to the metropoltan area, This ideﬁtiﬁcation is
- atrived at by either the historie inclusion of the proj et in the Concept 2000 document
- (JOMET 1984) or from appmVal given by the Technical Liaison Commsittes (TLC)

for the ayes,
~ 252, Analysiy of Past Usage

‘The proposed expenditure on proposed public and privafe transpoit projects, during
the petiod 1979 to 1991, iz shown in Table 2.8, The amounts shown are for projects
' which wete approved by the TLC s being of metropolitan significance,

Tt oan be seen that a very lugh percenmgs of the submitted projects and pmpused
- expenditme wag related to private trnnspoxt projects, althongh approxunately 70% of
teips to the Johannesburg Central Bustness District (CBD) during the morning peak
perlod are hy public transport.

. The signifieance of his 70% is zealised whe it 8 noted that the allocation of
o prioritieé'-is to me_nionﬁng homebased work ttips and that the Iohﬁmesburg_ CB_D,
glthough anly 60% 6f its potential available :Elodr gren iy used, at pfesent attracté mors
'_than 10 times the mimber person {rlps than the next mejor trip atiractor in the B

_ metropolitan ares,
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The f‘mal proJect scote is detennined by muItipI}'mg the project total by the project '
urgency factor,

'I‘he projects ate then given a priority from the resultant number in descending

order,
. . 2.4&93 Sllmmﬂry

With the exception of Durban the methods used are utility «nalysis with varying_

- numbers of erlteria, This uuhty analysis is usually in the fotm of sufﬁciency tating,

Durban gwes d priority to lts projects by .givmg each project a traffie cl_emqnd indices
based on economic analysis, Durban algo attempts to assess in detail the effeots of the

traffic volumes ort the network.

Many of the Metropo}li_tlan. anthorities altocate a portion of money to all the local
| authorities in the area even {f the local authoﬂty does not have a project above thé
_ ménatnry cut of linb oh ihe ﬁriority list, This may indicate o perveived need to firstly,
~ fund small projects’\vhich with the present rating systems would not scote very highly
| ﬁnd isccundly, to ensure that the smaller Jocal ruthorities show interest in the workings -
of the Mctropolimn areas and continue to support the system of sttateglc transport
plmming

8.0 e 5 Ih -:lill_mnngﬁh ure Sgﬂtgm. _ Y
25,1, Introduction
The projects which nte put on the annual priotity list are selected from the first year

of the five year implementation programme. This implementation progranmme Farms
part of the Interim Transport Plan and is updated on an annual basls, The projects ave
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Gtin | wt
1 Importance of providing _thls_.service. N 51
Statﬁtofy requirements, - 37
Degree of comimiiment, o | o2
"Sai’bl.y of tha cunnnumty. . _ 3,0
| Direct income beuefit for the Counil 3 1,7
Avoidance of Counoﬂ.expenditure. s
| Costbenefitto the public. - 20
Community benefits, | 2,9
{ Quality of the environment, o R | 14
Eduéatio.nal or trainihg benefit. _ . | 1,8
| Leisvre value, - . : | 7
Info1mationn1 value, I T |
" Necessity for higher tates. _ : 1,0
| Necessity for adchnonal pemonml or equipment, 1,0

The _c_rit'eria._ are gseored ibr. each project. These sc_ofes m'é then weighted from the |
~ table and totalled, A project ntgency factor Is applied as follows: -

- Ifthe project starts durlng the gecond year for which the

sssesament is made the factor i 2,

- Fbr every year fhiat the project conld be delayed dedunet 0,1
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3, Projeets on whiph funds have been spent already, in priority oxden.

4, N&w projéots on which no expenditure has yet been made, in'priority

order,

The system used for priority nagessmont of metropolitan projects in groups 2, 3 and
- 4 above is the same as that need by Pretoria City Couneil,

Onte the prnject has been assassed ag fulling into one of the mqior groupa it is

further allooated to one of three- sub-groups These sub-groups are:

1,  Those prcuects for which a contract hag been signed oratender

aceepted,

. -2.. Those projects that have histoncally been accepted by the Pretotia City

Council as a contintous respmwlbxlity.
3 Gcnaml projects, which are to be givetia priority,

- The g_c_:naral projects ate given 8 score ona S-point scale for 14 criteria,
These eriteris ate each given a welghting as shown in Table 2.7,
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' Aséessmé_nt Faétor | _ Measurement Critexia _Wt."
| Traffic congestion, V/C dwring peak hour, L '25 '

| Bconomio efficiency. | Veh, running cost savings per unit| 25

construction ¢ost.
Accossibility. | Savings in daity passenger travel time, -~ | 20
| Road Condition. = | Pavement Manapement System - condition | 18

index,

Social Envi:onment.' Residents - beheﬂti_ng_ minus udvérsely. 13
_ _affebtcd_residentg. '

2,4,8, Pretoria

"4he Pretoria Metropolitan Aren has divided it's prqects into four meajor groups.
These groups in dmandmg order of prioxity are: '

1 Speoial p;'o_lécts for which no priority is assigned,
"2, High priority projects. These are projects that!

(n)  Supply highly effective copaoity.
| ()  Optimise existing fheilities,
(&)  Provide fhetlltles essentlal to the Minctioning of the system,

{d)  Facilities for modes not relé . t on external energy sources,
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The non-road projects, which comﬁﬁse minor works and ad hoe caﬁitai works, are

o gwen a subjective priority rating based on the rﬂnkmg of exxstxng projects in the
1989/90 Tmnaport Plan Astiendment and the urgency of the new pI‘O_] eots. '

The committed road projeots are funded befote any new road projects,

3..

" The remeining road projects ate piven a priotity as follnws:

Five assesstment factors have been deirslc:ped which have been given &

welghting by the Technlcal Linison Committéa (TLC), These factors

' -were selented to reflect the goals, objectives and pohcies of the

PEMET Transport Plan,

© The welghting was undertaken on an jndivaisd basis by memb‘ex;s
~ of the TLC, distributing 100 points bty vuis ine assessment factors,

Each road project Is scored out of 10 for each of the essessment

' factors, ‘These scores are then normahsed by awardnng 10 fo the

hlghest snormg project. o

The scave is then mulﬂplied by the Weighting assigned to each
facl.or end the factor scores are then totalled to give a priority

| rating index,

- The jan:jeots are then ranked in descending order necording to this

index,

Tlie factars along with thei weighting ate shown in Table 2.6
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A high score is allocated 5 points, 2 medium score is allocated 3 pomts, a low gcore -

is allocated 1 point and a not applicable s allocated 0 points.

The project is then assessed aguinst three major objectives which are rated in’

R '-_priorify order, '_Tlmse objectives are such items as safety, Bach of these objectives o

containg five sub-_-objectlw"/__és, these sub-objectives are such items as, 'the reduction of

mi.dent_sl. )

- 'The projects are then rated in this same high, medium, low and not applicable way
against eight criteria whioh reflect the project significance and ‘six criteria which

reflect the p’rojedt impact,

The seores are added for each broject to obtuin an initial total score. To this total is .
_ added two bonus points for each non-zero seore in the first set of objectives and_one
bonus point for each no'n_»zero sco_ré in the second set of objectives, The projects are

then ra_h_ke& i descending order of their total score.
2.4.7. Port Elizabeth

: Port Ehzabeth Metropohtan Aren has dimded it's PI‘OJectS into ﬁve gmups (PEME’I‘ -
' 1990) these are:

. Plamaiﬁg and administration, N
: . Inﬂastructure 'rﬁaintenaﬁce-. '
= Expropristion and demolition,
- Minor works, -
« Capital works.
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Tlns allocation process is Hterative as some of the projects may 'initia_liy be allocated
| | _xho;e_ than the maximum allowable sﬁbsidy a8 set down by the DOT or Natal
- Provincial Administration (NPA) as set out in Table 2.5, -

| meofpmje_gt | DQT_%'__ __NPA%
Rt | o | 10
Public Transport | | 60 I 20
 Signal 50 | C10

Priority ranking for () above is undertaken os follows, An 'Implementation

| Assa_s‘sment Form' is completed for each project which gives details of the project,
_ | Ffom fhis __infonﬁation the project ié rated against _fo.ur goals:
| ) Moﬁiiity,_ |
- (i%)'(idt;?enience,
| (i) l_{easﬁnable cost.. \

(iv) Minimal side efféots,

 The rating is done on the basis of high, medium, low or not applicable.
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2 Roadprojects
' _.3. - Publiéh'ahsportpréjects.
_ _. 'i‘!:e aveilable sﬁbsidie§ arg-dix:rid;d _ﬁmongst these gﬁaups as folléﬁs': |
Léw ’Eudéet projects; io%.
‘Road projects, 30%.

Public transport projects, 60%.

Gruup 1 low budget Pprojects are not gmn a priotity ranking and to date all proiects
in this j;roup have recewed subs;dy Any moncys over go to the other two groups,

“The moneys are allocated to the road plfOJthS and pubho transport proJects ag

 follows:
(&) . 25%ofthe moneﬁr i divided equally between all the proposed projests,

(®  25% of the evailuble money is divided proportionally to the project

. cost.

(o) - 50% of the money is aliocated betWeen the three highest - ranked

pro,]ects on the follotmng basis:
= 50% to the first ranked projeot,

~ 30% to the second ranked project,
= 20% to the third ranked project,
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' P = the smallest priority value obtained among the set of
Pl‘DjBGtS bemg rrwewed

P = thé largest priority value obtained among the set of _
pro_}ects being rwneWed '

The resulting priotity indices for the projects are normalised between the range of 0
and 10, A benefit matrix is then dev'elOped. for the tdp 30 implementation projecty

o -these are listed in descending order of the normatised priority indices, and subjective

rating g_re pro?iﬁc_d for the fo!lowin_g oriteria:
@)  Degres ofprior comrit-ent.
| ()  Impact on system continuity.
| '_(iii) | -Consigteﬂcy thh :ggional plaﬁning.
” év)  Soclo-political dgsirab_ility.

w 'I'he subjectwe importanice rating that the relevant Local AuthOnty
geve to that prOJect '

The rating is given as high, medium or low, as in the case of the Sweet procedure,

A

2.4:6. Pistermaritzbuyy

Pistermantzburg Metropohtan Authority (PMBMET 1987/92) divide their projects
tnto threc ;,roups

| L Low budget projects which cost less than RSO 000. |

43



1S R |
Wm W,,;WMZW e o

 whes-, : P _=. initial priority value for project -
| W, =  weighting of category k tor which project ¢ is
relevant
Wy = weighting of sub-categow g for whmh prO_lect |
| .i is relevant
W, = weighting of sub-sub category k for .which'
| project iz relévait
W, = 69 for problem: severity olteria or 6,5 for
| o .project performance criteria _
- Ny = number of critena in subsectmn s for whlch the
| ~ project ! isyelevant,
R, = rating of criteria ¢ for Wlﬁch project ¢ is
- relevant _
W, = weighting of cnteria ¢ fo“ which pmJect ! 1s_

© relevant

The Pi's ¢  all the projeots are normalised to vary between 0 and 10 by calculating the

priority Index (%) from:
P, P, ]
PL, %10
["les 'an'ln
where,

P, = priority value from the Index formula above.
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Figure 3,1 is an adaptation of Irick's flaw chart and is considered thore applicable to

' the Central Witwateisrand Area as it gives more floxibility within miy one ao_ﬂon.
Some of the actions mentloned by Irlck, such as Executlve and Legislative review.' are

o e:ther not apphcable to the structure of the Regional Sarvices Counetl or can he
o imiuderl in puch actmns ng finanmal contlol. | |

L LR Wit . - e oA
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1) Concerning the availability of land, 1 it is mining ot government land which wiil

riot by released the project cannot go akiead and so it should not hove been put forward

for asgessment.

- The main advmt_rige of the -memodolegy Is its cuse of application and it must be
realised at the time of development, In 1977, there wera no other rational methads in

use i:i Sout11 Aﬁ:lca.
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The system doss tiot nddress public tranaport prqlects, Transpnrt System

3 Management (TSM) projects, maintenance prOJects, or contmuity of funding.

With usage various problems have emerged:

1) “The public transport aspects of road projecié, only address the bus usage. Since the
methodolagy was developed the Combi taxi has cotne to the fore as & major form of

public transport,

b) The volume/capnelty ratio does not have a tir  scale. There is no indication as to -

- whether the present volumes should be used or future yoor volumes. This is espectally
- relevant with the time benefit nspeats for if the roud is Rally utilised soon after it ig

opened it menns that it was under-designed.

6) The provision of a paved pedestrian facility is important but many of the pooret

 councils enn only afford to provide « graded, grassed facility, and it may be dangerous

© on many major routes to huve pavements,

dy Cunucmihg relief to adjoining routes, many of the roads put forward for -sﬁbéidy

are the only aocess to the areas and so can provida 1o rehefto othier routes as thera are

no other routes,

&) Ifarond iy built to the correct standards major maintenance need only be

undertaken every 15/20 years and so digturbance to traffic fldw is for a relatively short
period. If on a major dusl cartlagawny all the two-way traffie can be diverted down.

one carringeway when the road need maintalning, the facility was very over-designed

in the ﬂrst place,
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indicate that an :ittempt was made to address the economy of the aren by_emplmish:g
the need to get workers to their place of work during peak perfods,

- From the-'r&ndom nature of these weightings it can be assumed that fhey were

arrived at in o subjective manuer,

Existing condition 17 :

Maintenatics : _ 2 [ 8 Maintenance

Traffle 36 ' 30 | Traffle

Land Avalable 4 10 {Lond Avallability

Time Bepefit = 4 10 | Time Benfit
SUB-TOTAL | 63 56

SARETY -

|| Pedesirian Facility B .

Accldents | - 13 | 10 | Accidents

- SUB-TOTAL w10 '

Usage 34 12 | Usnge

Relieftoroutess {4 - 20 | Relief'to Routes

| GRANDTOTALS | 100 100

It can be seen from the tabls that nearly twice as much emphasis s put on the safety
 uspeots of & road improvement project compared to @ new road projest and fhnt five

timen | hs .much empliagis i3 placed on fhe rélicf to routes agpect of a4 new rond
' .compared io {hat of 0 road boprovement project,
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{v) Accident expeotation «

© (vD) Availability of land «

{vii) Tixﬁu benefit -

- (iv) Eaée of mointenance «  this is similar to the case of maintenance item of

improvement projects except that the allocation of poinis

pan range between O to 8,

this ltem reflects the way in which the new road reliaves

ctngestion on alternntive toutes and the type of route

that Las besn relieved, The score s between 0 and 10,

up 10 ten points are allocated 0. this item and the
assessment tnges from mining of Government land
which will not be refeased, to the ground befng available

in full, The scores for this item range from 0 to 10,

this itern which is alloeated 0 to 10 _pdints reflects the
pertod of time to elapse bofore maximum benefit is
gained,

’I‘ablu'z.'m cdﬁsoﬁdﬁfua the scores and groups then under the general areqs of,

economics, safety, public transport and environment,

There {s o cost/bensfit emalysis procedure propossd 2s sn ennexe to the

- mpthodology. The procedure only tokes into account trgvel costs between two

alternative routes tnd 50 6ould not be nsed for most of the projects that have been put

forward for priority mting over the years,

- 'There is rio documentation available s to how tho prosent welghting was arrived ot

but the weightiﬁga', along with the points allocation sheet aud their application guides,
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© (vitfyTimobonefit~  this Is rcored fiom 0 to 4 and reflects the petiod of ime

elapsed before the raximum benefit of the project is -
achleved,

b New Major Reads.

The assessment of new major ronds s based on i ot performedce, this is

 measured by assessing the neven iters listed below:

@) Traffic loading - the points are allogated In proportion to the
o volume/capacity (V/C) ratio. The maximuxﬁ points of 30 |
is allocated to a V/C ratlo of 1, Thete is o indication as
to whether the ratio should relate to fiture or present
traffic volumes. It is assumed. by Cote City staff when -
nssessing the pI‘OJects that future traffic ﬁgures ghould be
- used,

(t) Relisf to adjoining trafflo zoutes - fhis item is givon & points weighing ranging

from 0'to 20. These points are allocated according to
percentage reliof to adjoining routes with the maximim
points being slven to a reliaf of 58% ot over, '

(iii) Aid!o public u*ansporh the expeoted public transport usage is reflected in this
“ifem. The score ranges from 0 to 12, The first 9 poltits
 reflect the likely Inorepse of buses and can be agsessed

 either by the nssessing the improvement of service or the
expested bus volunes, The reinaining three polnts are
allocated to bus priorities or bus lanes.
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E jncreased bus ﬁcﬁessibility which is allocated. four

 (iit) Acoident expectation -

" (iv) Podestrian fuoilitles

.. polnts to & peemancnt bus lane,

“this item rofleots the hnpréveme;m o the road wlich
‘will assist in tho safoty of the vehicle users and

pedestrians, It incledes sueh detnils as alignments,
provision of central islands, and turning bays. The
weiglting is from 0 to 6,

- the proposed future famlines for pedestmann e
- meagured from 0 t0 4. Tho score is bused manly on the

provision ofa pnvcd sidewalks.

(v) Rehefto ad,;omng roads «this xtem measures the rahef to ndjoining roples the

" score whick ranges from 0 to 4 is allocated on a

(v1) Baso of malntenance -

(vii} Availability of land -

percentage of relief to these adjacont routes, The

amount of rellef can be assessed either. ftom

transportation studies or subjectively.

_ tha cose of maintenance is gcored out of 2 points, The

minimum volue of zero s allotted to 2 single
catringeway whilst two polnts ute allocated to a dual
ontriagewny of which half can be closed while

mainienance is undertakon,

as the :le implies this item mensures the avallability of

~ land, from land which will not be release through to all

the required land beilng available, The scores for this
ttem remgafmm 010 4, ‘
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- {v) Geometric alignment -

(vi) Aceident record -

categories the highest of which is allocated. slghteo

pointa,

the condition of the alignment of the existing rond s
“allocated three points fiom four categories.

the avetage accident records ars used to give an average

equivalent accident number. The score tanges from zero
~ to seven, With this system the types of decidents are

 allocated points;
fhtal 10
serious 5
ininor 2
no_ injury 1

(\ui) Public transport rahng iliis item is based on the number of buses which use the

_ route, The anticipated maximum number of buges is

fifty in the peak hour In both directions, This meximum
mumber is allovated six pofnts,

The project petformatice items are:

' (i) Level of service -

this like traffic loading is based on volume/capucity ratio
using peak hour, off-peak and interseation ratmg. The
maximum pomts are aighteen,

{ii) Public transport measures -this item, which iy aIlocI:ate'd s meximum of cight

points, ranges ﬁ'om no improvement, 1o poiﬁts, through
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7) New road projects.

o.) Existing Road Projests,

The items to be ornsidered when assessing the improvement of an existing road are

divided into present condition and project petformince,

The present condition items are:

(1) Pavement condition -

this item is given a total score, or welighting as it ls |

termed on the matXing sheets, of ten points, The score

i divided into six categories ranglng from a road; which

_ (if) Surface water dainage -

has been't‘econstruétad'.within the last four to five years

to & carriagewsy which requires reconstrustion,

the drainage is given u total soore of four polnts from

fhree oategoties, The minimum scote of zero is given
when there is adequate drainage and the maxinm of 4

i given where there is stﬁnding wates ektehding in the
channels for more than 500 mm from the edgs of the

~ ohannel for some time after the rain has ceased.

(&) Pedestrian facilitios -

(@) Traffic loading -

fhis criteria is allocated two points and is measured in
thires categories from fhe situation where there is &
sidewalk to where there is no pedestrian facilites,

this item {s measured in one of two ways either out of

thres categories which ars allocated sit points each and
a project can fulfil all three 'chtegori_as ot out of five

87 1

am




(iif) Second claim - ';iuhlic trﬁnsport:

 ‘These are public trausport project which have not received an allocation from

- the UTF fttnding in the previous financial year.
(iv) Second claim «  piivate transport:

"I_'hese are private trinsport projects which have not received an allccatioh
from the UTF funding in the previous financial year,

Urban Traffic Cantrol (UTC) systems are classified us first claim pubhc tran.;port

projects
One of the niajor problems With this' clagsification, is that al'though a project in the

fourth group may be given a significantly higher priotity rating than any pro_qect inthe -
second group there is very litile chance of it ever recemng imoneys,

25,4, Present Priority Methéduiogy-
| _ The full documentation of the ﬁriority rating system is given in Apﬁendix A

The present methodology, which is a sufficiency rating system, was developed by
Carlisle and Webst_er_ in 1979, The system entails scoring the'projects on rating sheets,
Points are given for both problem severity and project parfonnande..'rhe projects are
then ranked in -de_scending arder of the scores,

“The privais projects are divided into two:

- &) Bxisting road projects,
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- 2.5.3, Present Distribution of'Monejrs

During 1988 it was decided by the TLC that the priority list be divided into four

seotions, These sections in priotity order ate: -

(@  first claira - public ttansport,
| (i) First claim - private ttansport,
(if)  Second clsim - public transport.

(iv)  Second claim . privﬁta transport,
The dﬁﬁhiti_on of these sections is:
() Fistolaim« * publio transport:

- Thes_é ére putlic ttansport projects for which monejr was allocated to and
- gpent in the previous financiel year I the local authdrity does ot #pend ol
~the moneys allocated to a project In this section, any moneys over muy be
 spent on any othei‘.prﬁjaot the local authority has within this categoty. This hes
the disadvantage that local authorities may spé_rid minini.al amounts 'on. px;qjects
just to keep thaxﬁ in this category and then allocate the money o some 6_1:]:‘101: :

project,

(i) First Clafm» - private transport;
These, like ths firal claim public tramspost projects, are terroed - on~going
“projeats for which moneys were allacated and spent in the previous financial

- year. Also similar is the spanding of minimal amouats on a projest to ensure

that it remains in this category,
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It can also be seen that there was a shm'p increase in antlcnpated expendlture from
1986 ’I‘l'us may be because of the substantial merease in the Urban Transport Fund
_ (UTP) ﬁ'om that tnne, a8 shown in ’I‘able 2.9.

YEAR | 79580 | s0/8L | 812 82/83

UTF. | Ra78M | ReSIM | RSOIM | R3STM

| vear | same | wams | ssms | sem

YEAR | gvse | sa/e9 | 89/90 90/91
UTF_ | RaM | RaM RISM | RILTIM

- Table29 UTF Available : . Yor JOMET Projeets 1979/1991

Up to and including the 1985}86 finaneial year the public transport projects were
slotted into the pnomty list on a subjective basis. The followmg year the list was
divided into two secuons, public transport and private transport. The public transport

'_ projects were not assessed i in priority otder but wexe allocated moneys ﬁ-om any -

avallable fundmg before the private transport projects. If the funding did not promde' '.
for all the publie uanSport pro,}ects the moneys that were available were allocated ona.

pro rata basm
- With this préference to public transport projects'ﬂxe number of these projects

appearing in 1he five year programmes, submitted by each of the constituent local

authontles increased sxgmﬁcantly
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relevat aspects of the 'prohlem'aré selected and weighted according to their relevance
" to the area, Critetia avé then developed to measure how well the project addresses the

problem,

 The NTPS(1984) identified eleven different isgues pertaining to transport which

may bg Iooke{.i at when gs_sessing & p?oject, these ara:

B) Le'gal aspects,
b) Policy;
1.5). Practics, sft_andarﬁs, norm§ and guidelin_es‘._
&) Enginnering.. _

K] Finance, |

1) Econpmic. .

8) ‘.Sc.v_c.i.al. | -
h) @vimmenm;
) Achl.avament.of_objectives.

~ j) Suategie,

- k) Politoal,



(i) The road sHould have a design period of 20 years.

- (ili) The expected usage, by the year 2005, shonld be 3000 person

| trips/lahé during the peak hout. These levels of usage may be found
ﬁom transportatmn gtudies ot by using an annual compotmd growth
rate of 2 2%

(iv) Additional works, such as bridges, lsmdscapmg and storm-water
facilitles should be considered as part of the whole project and must be
- inoluded in the estimate,

(e 'I‘ransport Systems Mamagement (TSM) Projects, - _ .
(i) TSM projects, a8 thelr name nmplies, should be a system not ad hot
item puch us mdwldunl signal nings, white lining or individual
 intetseotion improvemonts,

Gy TSM ji_rojects must have had a stidy undertnken to assess the cost,
- person volumes, environmenial impact and public attitudes, to the -
proposals before they can be cons:dered a5a proJect of metxopohtan

- worth,

(i:i) The axpeeted usage, by the year 2005, should bs 3000 parson _
trips/lane during the peak hour, These levels af usage may be found
using the same methods as in paragraph (d) (itf).

* 'The gecond stnga assessment is n fote detailed analysis of the problems which the
projects address, and to what extent these problems have besn solved. To do this,



~ authorities,  From information gained during these discussions levels of usage for the
dii‘ferent types of projest were artived al; The prcuects would be reqtured to reach
these levels before they went forwazc to the second stage of analysis.

- 'The proposed levels are s follows:

| (a) Teaxi facnlities.
' _ More than 300 taxis should arrive and depart daily from the faclhty,
| or tnore than 70 taxis should arrive and depart during the peak hour, i :
or more thnn 1000 passengers sbould bs using the facility dunng the peak -

hOUl“ ’

{b) Bua fac111t1es.
More than 128 buges shnuld artive and depart daily fmm the facility; .
or mora than 30 huses should arrive and depart duting tlle peak hour;-
. or more than 1000 passengers should be using the facility during the peak

hour. '

(c) Perle and Rada facilities: _
Ths facility should be more than 8 kin away from the CBD it serves
and there mugt be faciittles for 100 cars ormore,

~ {d) Road related projaots. |

(i) The minitium classification of road should be class 3 road, minor
atterinl/major collector, a8 defined in Appendix B1 of "Guidelines for
the Provislon of Bnginesring Services for Residentlal Townships,"
DCD (1983),



Each project or phase st be clearly defined as must cotitract goals, in terms of

-work and time,

Informanon on how the estimated costs wete arrived at and 8 slce-tch plan, for each-

| prq]eﬁt ot phase, must be provided.
 Publio tranSpoﬁ prqiécts must be divided into three types;

() Bus projeots.
(i) Taxi projects.
(3id) Park and Ride projects, -

‘Maintenance prbjects will only be accépt'ed i‘fthéy form part of TSM prq_iect.

A financial plan for the firoject must be supplied. This should show where the funds _ |
for tha project will come from ifthe UTF cannot supply funds,

It was decided by the working group that until the new system had been tested the
first stage rating, which was to have been a multi lev:l- system of aub-scﬂmg, should
~ be a single leval system, |

- The principal reason for ﬁndertaking transportation projects 1s to move peopl,
' _'aspeuially during the peak perlod, 50 it was decided that the single eategory of the first
© siage ;umlysis shnuld tefiect this,

Disoussions were held with personmal who worked with the taxi assoclations, the

bus departments, maintenance depattaents and road departments of the local
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| Allafredvefion,

o de\';eldp and tost the syster for the ared it becnine necessary to set up a working
group, This group teported to the Technical Lialson Committes. ' |

" The author ohwlred this group.

 The first undertalc_ihg wag 1o lay down certain principles about the acceptance of
projects for priority assossmert, these were:

Each ptdject mugt be & stand alone project, If the project is divided into phages,
‘each of these phiases must stand nlone e, bensfit Is gained from 8 project or phase
oven i_f the project or plinse does not continue,

| Bridge projects will not be congidered a8 stand alone projects or phases unless they
* are immedintely usable with to further constrisction work necessary,

Each stand alone projeat or phase when completed, would not be considered ag an
on-going project when assessing the next phase.
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Thﬁ 'secohd'stage analysis uses é. sufficiency rating methodology., The igsues which
‘have an influenice on transport, or transport has an influence on, are selected and
wexghted agamst each other, Assessment sheets which reflect these issues are
developed, ' |

The use of the ﬁrst level wxll reduce the use of resources as descnbed in item & The
remmning items from to g will be addressed in the more detailed analysis of the

second level,

" With the weighting of the Issues that ﬁre relevant to &...sport tather than the c_ri_teﬁa
' Which are used to ngsess these issues it will be easier to reflect any changes that
© sovisty puts on these igsues, This addresses items b, §, and k, The issues should glso
reflect the  goals and object:ves of the area 1o satxsfy item j.
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The first stage analykis, although using the Sweet pﬁhciples of short listir_&g the
_ projeets,' does not use his methodology as it is agreed with Wilmot that the method is

. too coarss to be acoeptable to the decision makers in the area.

It s proposed that, for the first stage analySis, asingle category; single level form of
"suhnsettmg be use for each type of project ie, pnvate transport pro_]ects (mads), pubhc '

trans;:ort prujacts, TSM pmJects and malntenance projects,

The caxegory decided upon would be ﬂ:e most sxgniﬁcant for that type of proj eot, ag

selected by the deuxsmn makers in the ares,

Once _th_a_ mndunts of money avatlable is known, the projests whose accuniylated
value fulls within the appropriate leve], will undergo the more detailed analysis, The
~ system is illustrated in Figure 3.2, |

The vertloal axis gives the accumulative value of the projects, In the illustration the
available funds yon out between lavels 2 and 3, All the projects below the thad level
e, Ievels 1 and 2 go forward for further analysis,

-accumulative lwe‘”
value of o
' lovel 3

_projects.




(1) Dorability:

Any methodology rust be durable that is, it must be able to stand up to
. changing situations, .

(1) Flexibility:

* The method must be flexible enough to be adaptable to any situat:on which
surpasses the durabxlity of the system.

() Goals and objectives:

B The me_tbnd.haust be in keéping with the goais and objectives of the aren, as set
+ outin the LUTSPLAN for the area,

(k) Weightings:

It is important to ensure that the correct weighting procedure is maderthk_an, The
~ municjpalities should be represented in proportion to their population.

To address the prdblem_é highlighted in 3.3 it is proposed that & two stage priority = -

. 8ystem be used.

" The first stags is similat to the principles proposed by Sweet in that it short lists the
projects to go forward to the second stage analysis,



The ﬁgures indxcaﬁe that a a0 enormous argount of resounccs in terms of time and
: ‘money went mto assessing projects which had 11ttle or no chance of receiving

. moneys

Ofthn projeats dsgessed only one L.ird managed to scote more than 75% of the

marks avmlable from the ratmg system,
() En\&mnm&nt: |

 The envitonmental lobby, which was negligible in the 1970's, is now
promitient faree which must be addressed, in both the richer and poorer areas,

(¢) Continuity of funding!
. The 'continﬁi'ty df‘ﬁmding of projects must be addressed, it is enormously
. expensiveto re-start ) progect which hag been mten:upted through lack of
funding. '
63 _P"ublic transport:

: Approximately T0% of the work force, in the aren, use publlc tlansport,
. mcludlng taxm, to got to work,

- (g) TSM and mainienanoe: |
© With the present monstary constraints best use of existing facilities should be

_ pi‘bmdtad by encouraging appropriately formulated TSM and malntenance
projects. ' |



"The CWRSC atea has some very pronounced problents, many arishig from the
large sociofecondmic gap between the wealthy, skilled, uppet income, white
population and the poor, unskilled, lower inéome, black population, These problems

are; -
* (a) The lack of data:

Inmost of what were the white subutbs there are large amounts of reliable data
available, but in niany of what were the black areas there is little if any data on
such ifems as acaldents, income levels, environmental values, car usage or even

pbpula’tiom ;
(b} The modal split

*Thére are lasge differences in modsl split within the ares, A peak hour traffic

- count in the nbrtherh'suburbs gaVe a volume of 1200 vehicles, The modal split
ind occﬁﬁanoy statistics for the arss gave a usage of 1900 persons, whilsta - -
- count nf_19_00_ vehivles on, Iramik Road in Dijepmeadow, when taking modal

 split and_occupancy for this aree. into account, gave a person count of 25 000
persons dusing the peak hour,

(c) The lack of fesources:

 In the financlal year 1991/92 loval enthorities requested subsidies, from the
. Utben Transport Fund for 82 projects, 31 of these were public transport praject
which wert not given o p'_rioﬂty. Of the remalning 51 projects, which were
allogited a p_ric_’:i'ity, only 4 (7,8%) received subsidy, The total moneys requested _
amounted fo over R50M. The moneys recelved a:hounted. to R10M. |
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. Ffom.the assessment sheets of the prése'nt.methodt:logy it can be seen that only the |

peak period movements 6fr (otor vehicles on roads are addressed. Tl:us 'indicates'_ul a't_ _

* there are issues that are either poorly addressed or not addressed at all.

" Some of these issues were highlighted in chapter 2. The full list is shown below:

| (i)_Pu_biiQ transport projects |
B -(ii) 'I'_;ané_port .S'ysfems_'.lv{anagément ('I‘SM) projects.
i) Mnintenancg projects._ |
(i&) ContmmtyOf fundmg
_‘ Items ﬁhhh are poorly addrgssed_ by fhe present sy'si:em are!
. (i).' The..vqlpme:/capa.cit.y aspects,
(_ii) lf'..c?_..destr'i'm faclhtles

With these issues in rnmd it was dec:ded that the present method because O

'mﬂa:ublhty, could not be sat:sfactonly adapted to address these 1tems and §0 a new
 system was reqtured : A

All areas have problems some of which may be unique to that area, Any prionty

g aystem should address these problems,
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Political | - Lol

e | | Perception
B -—-ﬁ’ _ _Proj.éct-

Initiation
| L.A. Priority |<—‘—_

- Subtmssion fo | Transportation -

I CoreCity | Studies

| Abceptance' :
- of Project

- Priority |
Sl

N Iﬁiplementatiorile“‘ Rilgrluaiﬁggrlx .

| Monitoring -

If the present method has _bemi used for the past twelve years why develop a new
system? e ' '
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The aggregated wenghting for the questionnmre was undertaken usmg an EXCEL

spreadsheet. The results are shown i Table 5.1,

" Question No. | Aggregnted Wolight _

1 | |  0,4526

2 1,7048

3 ' 1,8369
4 0,8565

5 04375

6 0,3169

7 1,399

8 1,6799

X 9 . 0,7493
. 10 o 3,1154
o 08553
R R N T

13 L _ 0,101

W o e
5 0,7930

A copy of fhe_ full spreadsheet is shown in Appendix D,

The population ratios, which were obtained from the Metropolitan Planning
Depariment of Johannesburg City Couneil; are shown in Appendix E,

89



| f;“.'['.il[ff; '.
I
} thi.s may.b.e..vnitheui-
. :!ﬁTJ“ZWilnri,
;*, | T r;Jge*p?w,lnr!! .

" This methodelogy is best illustrated by ez';aiﬂplc:

LA Relative Population  Pair Comparison Score

1 %6 T I0N
2 % 3
3 20%() 15D

- Wl Inp,, +W2 lém +ypyin "3;.'
=06 (In0.3)+ 02 (hi' 2002
w 0,6(1 ,zoé,o) +0.2 (1 .'0935) + 0.2 t-1.6094j
- ._o,-;m +"o.z.1'94_- 0.3219
= 08245

80 1 = exp («8245)
= 04384
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The scores given to each comparison was based on a natural loparithmic scale,

me left o nght the score as answered read; -2, «1, 0, 1, 2, For zmalysis it read; ln .

2,10, In o,m In 2, which approxlmatr*d to; 0,14, 0,3, 1,3, 7.

Johannesburg offiolals c_ompleted tha questionnaire independently of ench other.
Before anelysis thege results needed {o_ be combined to give  unified score for sach

" comparison,

Todo thig the foll_oﬁ«i_ng method was adopted;
I #y is the unified weighting’ foi'j then,

In»
prz,.

“where » is the Individual weighting,
- and 7 is the number of answers, - |

The scores from each locel authority were wmghted according to the residantml |
papulahon of that Iocal authonty

8o Ietiin_g C Pm ’ZP: |
- where _Pj is the populatioﬁ of the loaz_Ll nuthority (LA) i, then,
.

TR

 To aggregate these weightings lot vy; be the ratlo for issuef for L.A. 4, then the
_weiﬁh_te;l_ aggra’gate ratio for J will be:
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5.4.6, Randburg

Thé Town Engineer, the Deputy Towl Engineer and the Aqsistaht Town Engineer

_ I-‘rom the roads and atorm water dwxsion, discussed tha issues and arvived at a
- combmed get of results, '

5.4.7. Roodepoort

The Deputy City Engineer completed the questionnalre,

- 548, .Snndto'n

The Deputy Town Engineér completed the questionnatre,

54,9, Sowelo _

R The_ Senlor Aslstant Englneer and the Assistant Engineer completed the :

Queationnaire indiﬁidually and then nrrived ata combined sot of rosulis,

It can be seen from i,nspécﬂon, that the set out of the matrix shown in Apperidix [

does not conform to the set out shown in 5,3, This non-conformity was to give a more

random nature to the gquestionnaire,

Before any analysts could be undertaken the quostions wete armnged so 85 to

conform to the 5,3 lay-out, e.g. comparison 7 reads D - B whilst for analysls it sinould
read B-D.



 After several ininor chunQe_s the questionnaire took the format shown in Appendix

The response to the qucsﬂbmxairé- by sach lucal suthority, Is deseribed bélow:

542 Alexandra

The questionnaire was completed by the city ehgineer, using ndvice requested ftom

one of his assistants,

5.4.3. Diépmadow '

 In the abserios of the city engineer his assistant along with the Chief Traffie Officer

and Engineering Advisor, complated the questionnaite individually discussed their
angwers and arrived at a slngle combined set of rosults, |

5,44, Dobsonville

The Town Cletk, and two of his assistants submitted & combined set of results,
5:4.5, Johannesburg

Thdquestionnaire was completed by four City Council officials, the ncting Director
Mal:répolltan Planning, the acting Deputy Direstor Metropolitan Planning, the acting
Assistont Director Metropolitan Plarming (road plnnning and traffic engmeermg) aud

the Chief Professional Offtcer (public transport):

_ Their indivxdual resulis wore ..ombined into & singlo get by the method shown n |
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Where;

2.

. where n 1o the nimber of issues to be welghted,

Inthe methodology the numbet of issues i5-6 and the number v. questions is ?5,
The pair comparisons are shown below:

AB AC AD AE AT
B-C BD BE BF
¢D CE CF

DE DF

BT

Als problem solution,
B igeconomie,

C is environmental,
Disfinenclal,

T i3 sooiel. o
F 1 problem severity,

S.iAnnllmﬂnn;

5.4.1. Introduation

Ths qucstidnnai.re was firat tested nsing oore oity stafF,



Al Ay A3 Aj A5 Ag
‘B, By By By Bs Bg
Ci C €3 C4 C5  Cg
Dy Dy D3 Dy D5 Dg
Bl B By B4 By Eg
| F{ '.Fz - Fy  Fa Fs  Fg

1 is the most and 6 Is the least relevant quiestion,
The fofmat_-tbr the questionnalre was;
‘As F4 By Dy C Bg
By Ay Fg Ep Dy G
Cs By A3 F® By Dg
D5 G4 By Ay Fy B
Es Dy C3 By Ap Fg

Fs B4 D3 Cy By  As -

This arrangement of the questions was to ensure t}mt the respondent was onentated
{nto the field of tra:wportation and that no iSsue dominated the questions. .

 Asthe pm-posa of tlus quesnammrc wasg anly orientation the answers were not
' annlysed - ' o A

' In the second questionnaire, which was used fo aualyse the welghtings, each lssue _

was compared with every other issue,

The number of questions needed to nccomplish this is given by the formula:
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A level of inconsistency of up to 0,8 is ac'ceptable.

The system 15 shown by example:

If A =208 nnd B =20C then A should = 400(';
If A netunlly = 380C, it is acoeptable, '
If A sotually = 350C, it is not acceptable,

' This method wug wsed in preference to the usual lineat seale method of weighting
as with a lineat' scale it is normal to give a weighting to an issue by comparing it with -

the issuu that bas just been given o weighting not against all the other issues,

'The linesr method questionnaiva was, however, used to orientate the respondents to

traasport related matters,

Tw0 questnonnmres were used, The ﬁrst, as stated above, was to orientate thu

: respondent to lrmmpnrtadon raiatad projects.

- The second was used for the welghting ofthé different ikéues._

An example of the first questionnaite is shown in Ap_p'endix B,

W

 ‘The basis of this questionnaire s that the quastions are divided into six sets, one for
each iysus. The matrix of the questions is shown below:

g



'The different issues of a project; financial, economic, so'pial, envifonmen_tal,

N pfob_iam severity and problem solution, need to be given a weighting whiok reflets

 thelr imﬁortande to the area, Ta ensure that the methodology is _t_:l-exib'lé the method of

obtaining these weightings should be such that it can be revised as and who;i: required,

- - 'To ensure that the method is equitable the total weighting should be » compostte of
 the individual weighting of each local authority in proportion to its population.

The w@l_ghting’ wﬁ's-uhdertnken initially by council officials from the constituent

- local authorities of the métl'ppolitan ared who are involved with the transportation

projects, in the area.

The method selected for finding the welghts wes the Analytioal Hierarchioal

- Process (AHR) (Saaty 1978), With this method cach {ssue is compared againstevery

other 1ssue,

Inconsistencies in compmisons are measured against an acceptable value, If this
value {8 not met the questioninaice will need to be reassessed,
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" mode of ttanspoft. The 1989 public transport étudy' of the Greater Sowsto areq found
that 30'000 peopie used faxis to commuts to work, yet there was only one official taxi
rank in the area, and even that facility had no exclusive taxi infrastructure, "

Projeots should seeks fo redress this discrepancy.

- (£) Economie,

 Thete has been extensive work done on time costs and vehicle running costs in the

" area, These costs are used extensively in the transportation models used in the aten. _

Care must be ﬁkan_to ensure that the relevant ec'on'qmic benefits are addressed and

that dup_licﬁtion'dne's not ogcty in the allocation of costs and benefits,

* 'The selestion of & project because of political reasons or beoause it is feltall local R

authorities in the area should receive soniething so as to give them ownership of the -

system should not be allowed; If it is thought necessary to use these forms of '
 selection, and it is very likely that political influences wiil influence the selection of

: _ pro__i_ects,'.the_y ghould fm:m part of the _-financial-. control requirements,
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| stage at which the pro_]ect is at, i.e, whether the project has been started and if it has at
 what stage is the construction at.. Another mmcauon of commitment is whether the
local autho_nty would undertake the project if there were no regional funds available,
o Tt is also i;nportant_that'a fménciél plan has been prepared so that the as_sﬁmﬁtions
u_#s_éd inthe .cos_ti.ng of the project can be assessed and to assist in the monitoring of the o |

" project.

®) Environmental,

~ Most transpo_rtatidn pr_ojécts have an effect on the environment ih_sbme wa'.y.. This
issue sho_.ufd reflect tﬁe éffect_.é p'ftha project on the etiviroriment w:thm the

o community and whether all practiﬁa.l'meamueé have been takes to protect the

- environment.

‘(c) Problem Seventy

This § lssue addresses the prcsent condition of the exlsting facllity In soms cases

| there may at present be no fanility, this should also be taken into account. The existing’
3 Safety aspeots of a fuoility should also be reﬂépted. '

(d) Problem Soluuon

- This should reflect whethei problen'- + dentified in the;ushﬂcahon of thz project -
have been addressed, This will inc, safaty problems that were 1dent1ﬁed.
B (e) Social. |

I'here is at the moment a large dwcrepancy in the facilities available to the dxfferent

_ economic strata in the area,

It is vsually the poorer sectors which use public transport for sommute to and from
work as they afa eoonomically unable to afford to use é._; vivate car, The available

- public tra_néport facilities are insufficient for and do not reflect the numbere using this
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The working group studied these issues and selected four as being relevant to the

'. implel_néntatibn projﬁc'ts- in the area, These four ate:

3 m_mw;
) Boonomie.
i) Soolal,
iv) Bnvironmentsl,

_ Items; a) Legal, b} Policy, ¢) Practice, standards, notm and guidelines,
d) Engineering, 'i) Achievetent of objectives and j) Strategic, are external items

| which it muist be assumed the projests have conformed to before they were submitted
1o the TLC for approval. Ttem k) Political, which ray have a major iﬁﬂuence onthe

promotion of projects, should not form part of this priority assessment mothodology.

“Two additional jssues were included by the warking group as being relevant tothe

aren, These were:

Probiem Severity.
" Problem Solution,

_ The working groups interpretation of the issues is shown below,

- (<) Finaneial,

The financial aspects of a project are soncerned with the finnacial commitment that

the relevant local suthority hes to the project, An indication of this commitment is the

c 0
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* level to which funding will reach, The~ levels, for the last five years, are
indicated to the leRtof the table

By tonparing the highlighted projects with the extent of the funding it can be
Seen_that the first stage aualysis encompasses all of the projects that would have

' receive_d moneys nsing the detailed analysis of the second stage method.

- Next, the _weighti_ngs artived at in Chap.ter 5 are applied to the issues. The _ﬁrst

* project, the Western Bus Termirus in Roodeport, is shown in detal] below.

fodewe f oA LB [ CID | B | F |

Ry 43 Baurs Torm, West Untvelghied 110 10, [{] 10 |8 10, | S _I

Woghted | U2 [ 262 | 170 | 116 ] 100 | 101 | 9534

. The w'eighting' fuctors used ave;
A-.?inminl o
B-Environmental 2,62

- G« Prob, Severity 17

. D.Prob.Solution 116

E-Soclal 238
- F«Economle 1.02

. The full weighted list is shown in Table 7.3, The fill scoring details are shown
__in'Appe'ndi:; G. '
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47
48

49

50
31
52

s

54

55

- 56

57

58

59

60
61
@
6

65 .

“Jo 13 Wemmer Pan Road -

40.5
Ro 56 Fairlands 40.5
Jo 89 Mary Fitzg,ld Taxi 40.5
Jo 69 Crownwood Road 40
Ra 16 Bond Street 40
- Ra 14 Oak Avenue 39.5
Ro 102 Peter Road 39
- Ra 15 Hans Strydom Drive 39
Ra 42 Pretoria Avenue 37
Ra 12 Jacarandn Street 355
o 36 A3 | 355
Ra 8 President tha Drive 355
Sa  Boulting Avenue 35
' Ra6 Hendrik Verwoerd Drive 34,5
~ Jo 39 Club Street | 325
Su Katherin/Graystone Int, 3225
Sa. 5th Awnue Sandown 31
Jo 32 D.F Malan Avenue 27.5
Jo 81 Jan Smuts Avenue 25

The projects which would huve been put forward from the fixst stage analysis,
~ which was based on the requirements listed in section 4.3, are highlighted {n bold.

An important consideration in declding the cui-off point for further analysis is the
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i A 35 e i epene 8 iRt b

45

R

46

24 Ro 54 Corlett Drive | )
25 Dm0 Dube-Meadowlands Taxi 45 'The project to which fundi
26 S621 Tkwosi Taxi w48 would have reached in tha
27 Jo _An_derson Streef_ _ o 4ds -finaneial'yenr'1989f90 _
28 Jo 57 Faraday Busf’I‘axl Term. 44 | The project to whick fundix
29 Ro46 Maro Road 44 would have renched in the
30 8012 Old Potoi. Rosd 435 finunolal yoars 1986/89 _
3L Ro26 Ontdelders Rond 435 |
32 Jo 56 Comaro Road 43,5
33 Ra43 Mengaan Road 435
3'4_ So 16 Komo Street 435
35  Dm3 Vincomt 435
36 Ro32 Jim Fouchs Phase 2 43
37 Ro 34 Wilgerood Phass 2 25
38 Ro371.G:Strjdom Phase 2 42
39 o7 PTAl o 42
40 Ro$ Hambueg Phase 2 42
41" Jo 87 London Road 415
Ra 25 Vstethout Road 413
43 Re7 Hoofi Road 41
44 JoB4AS 41
45  Ro 100 H.Potgiete"WNicolRd, 41
Jo 82 M2 40,58



- Ro 43 Western Bus Term.

.

1
2 Jo52LongDist. Taxi 55
3 Jo90 Kidorado Bus/Taxi Torm, 53
4 . Dm’7 Immik Drive 52.5
5 Ro17 Westlake Phsse 1 51.5
| 6 Jo 72 Lenasia Rose Av, _51.5
7 Dm9 Barngwansth Bus Tern, 80
3 Jo28Nvord§tBusTerm, 50
9 5023 Wite City Taxi - 093
10 _Jd 16 8.W. Buﬁ--w_ny 49,5
11 Jo58 Sowcto Highway 4
12 Ro40 Wostlake Phase 2. 475
13 Do2 Indingliiai Taxi 45
14 Jod8 Nuwtow;; Bus Term. . 47
15 Ro Gordon Road Phase 2 465
16 Dol JomasTaxl 46,5
17 Jo 50 Westgate Bus Termn, 6
18 Ro101Van Wyl Rl West 46 |
15 8022 Mal’nfi Taxi 435 The projoit to which money
20 | Ra3 River Road 45 . would have rerched tn the
21 _Ral Republic Rond 45 fnanclelyenr 199192
22 Ro9 Maraisburg Road 45 |
Ra 38 Taxl/Bus Eneility 45

<3
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For:_the piurposes of this pa;ier a1l the projects put forward in the 1992/93 financial -
year wete analysed in detal] so that an assessment of the level reached by the projects
that w_oiild have been put forward for the flrst stage analysis can be made,

o During September 1991 each of the constituent local authorities in the area was
visited and the relevant assessment sheets completed with the aggistance of local

authority offiolals for each project, No problems were encountered.

 Johannesburg did heve sufﬁc:ent infonnntion to put forward & TSM project but .
decided not to. '

- The un-weighted assessmaut sheets of each projeot wore totuued and these totals
et faen piit in priority oude, ' '

 The miuweighted list :ﬁfpxojecte is shown in Table 7.2,
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- Jo 50 Westgate Bus Term, - o

Jo 52 Lotig Dist, Taxt
Jo 57 Favaday Bus/Taxi Term,

~ Jo 58 Soweto Highway

Jo 66 Comaro Road -
Jo ‘72 Lenasiz Rose Av.
Jo 90 Bldorado Bus/Taxi Term,

~ Ral Republic Road
'Ra3 RiverRoad

© Ra 38 Taxi/Bug Facility
© Rad3 Mangean Road

Ro. Gordon Road Phase 2
Ro 101 Van Wyk Rd. West
Ro 17 Westlake Flase 1

Ro 26 Ontdekkers Road
Ro 40 Westloke Phiase 2

© Ro 43 Western 3us Teun.

Ro 46 Mare Road
Ro 54 Cotlett Drlve.

" Ro 9 Maraisburg Road

%0 12 Old Pateli, Road

- 3¢ 16 Yomo Street

S0 21 Tkwest Taxi

So 22 Marafl Taxi
8023 White City Taxd




The system was appliéd__'to the 'project list put forward for the 1992-1993 financial

year,

A first singe analysis of all the projects using the requitexnents set out in Chapter 4

wes undertaken, The projects which would lm been put forward for further analysis

are shown, in alphabetical order of the tovims o_ir citles, in table 7.1,

D 10 Dube-Meadowlands Taxl
© Dm3 Vineent - o |
Dm 7 Tamik Drive
Dm 9 Baragwenath Bus Tetm,
‘Do 1 Jonas Taxi |
Do 2 Indingilizd Taxk
Jo. Anderson Strest
_ Jo 16 8.W, Bus-way
Jo28 Noord St, Bus Term,
Jo 48 Newtown Bus Teim,
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’ The pitblic trmlsp.ort address the aspects of pagsenger comfort and sﬁf_ety.'

The park and ride projects look at the security and convenience of the _facility,

' _Thé'dssesament gheets reflected firstly the income levels of the community being
served by the fuclllty and secondly, the extent to which the facility sefves publio

transpott, s public ttanspott ugers are predominantly 2 captive clientele,

" As stated in chapter 4 care must be taken not to duplicate the economic analysis

| | indertaken by any modelling work on the 'diﬁ‘ererit projects, Adcouht st also be
~ taken of the disadvantapes of econorile analysis hjghllghted in chapter 2, especially -

the costs involved in data collection.
" The method deoidecl upot by thu committes was to divide the capital cost of the '
stand alone prmect or phase by the inerense in ecapacity that the project wul provide :

duting the peak hiour, This will given rundfperson ratio for each project.

When the rand/person ratio had been caleulated they wete then normalised between

“therange 010 10, - on
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The measurc of need of a project s glven by the severity: of the pmblcm The
‘agsessment shects were ‘divided Into thres gectlons: |

' Privafc trahspcrt projects including TSM prcjccts.
- Public transporst projects.
Park and ride p. ects,

Thc assessment sheetc fox private trnnsport should reflect the prcsent provision of

_ pedcstnm safcty mensures in areas that have o high incidence of accidents and the -

 prosent usage of the fucility

The nSScscment shests for public transport should reflect the safety and comfort of
' paSseng_cts and _lcck ot the present pmvis_icn of safety railings and tciIcts_._

- The nicasurcc for park and rldo losk mors to encouraging the use of such facilities,
by the provision of guarda and seourity fencing, Safety, at present, dccs not appeat to
b an losus which iceds to be nddvessed ns thete have been no pcdesmmcfvchmlc
. accldents at any of the park and ride fn_cilitlcs in the are,

These assensment sheots should reflect whether an attemipt has been made to
address the deficlencles highligh by tho problem soverlty Ismua.

'I‘hc private tmnapcrt should included such measures as nligmncnt and vislbihty, the
provision of ccntral islands and pedestrion walkways,



To accommodate this resolution 1 is proposed that {n the first year of the new
" methodology, all prajects are ratf-d"against each o{her In subsequent years the projects
that have receWed moneys from the region in the previous year are rated separately..
" from the other projeots. '

Three other _conditioné should be 'impﬁéed.

.A ﬁnamial plan i_nuat be formulated for each project outlining such items as how

- the cost of the project was _arrived at, how the prof ect wiil be ﬁnaﬁeed if funding from |
“the region ia not gvailable in the ﬁrsf or sﬁbsequent years of the piojeét, and a list-of

~ the major target dates of the pfoje_ct 50 tliat progress reports may be systematicatly

- mudo on the project, -

At least 50% of the allocated subsidy rust be used during the financial yeas, This
* must be on the project as described in the ﬁnancial programme, Ifnot the projest wﬂl
not be considered 2 having oontmuity of ﬁmding as desertbed above, - '

Meoneys must not be transferred bstween projects. 1f' any moneys have not been
-used on o project they must be raailocated in tle region ag per the priority lst,

The environmental issu‘e.i.s riot oﬁly_whether the project will increase pollution in
termy of alr, nolse, or vibration but should include & wide range of énvironmantal
jesues, Thase ate whelher communities are severed, whether traffic is attracted away |
_' rroxn residential areas, and whether nn attempt has been made, in the design of the
facillty, to keep it in sympathy with the surrommding aren, especially if there is no
aiternative to the proposed project.



.A_ssessrnenf'sheet's needed o be developed which reflected the .diffemht issues,

~ These _need'ed.to have a scale against which projec.;.e_s could be scored relative to each

other,

Expéft advise was souglt for the dévelopm’ent of these sheets Fom highway

‘engineers, highway maintenance engineers, public transpott engineers, accolntants

and land use planuers it the area,

~ The maximum soore is arbiiary but for ease of caloulations the maxinum score for

o each lssue wos seleoted agten, -

" The agsesament shee_ts'are shown in Appendix'F_.

The assessme_f:ht sheets for the finance, were developed to demunstrate the financial |

commitrment thet the local authority wete prepated to accept.

The regionnl counci] considers continulty of funding so important that it has taken a
vesolution to ensure that any project which has recelved regional funds in the previous
financial year has preference over projects which have not received funding,

g1 ¢



__ The results from the spread sheet were used as input data for the AHP programme, .
which gives a welghtmg to each 1s=me and the level of mconmstency ofthe )

comparlsons

The A"P programme was run on the Johannesburg Metropohtan Plannirg
Departtnent computer

 The tesulls ofthe analysis are shown in Table 5.2,

__ISSUE ___ WHIGHTING
_Envirommenl | 262
Sedsl | s
_ :Problem Severlty ' o 1,71
| _ Problem Bolution | _ L L16
 Financial | 12
' Beopomic QL 1,02

* The leve] of ineons'istgncy was 0,8, This is an aocéptable level,
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_ "The methodology wag accepted by the Clentral Witwaterstand Techni 1Lisison -
~ Comunittes at it's meeting on 25 October 1991,

 The resolution ot the meeting tecommended that the methodology be accepted
for piority assessment of transportation projects in the region,

r _ 1l



~ Until the level of funding can be antivipated with a greater degres of confidence, it

is thought that the criteria for the first stage cut off should remain the same.

The se’ttiﬁg’ up of a working group to agree on the methods of measuring the
relevant issues of a transport project is important as it ensures that all the
ixﬁ,portd:it transportation issues pertainiing to the area were included in the

methodology and reduces any personal bias, The working group members wete

~ drawn from both the publie aﬂd‘i:rivate transport sectors so ensuring that a

divetsity of views were represented,

The methodology is durable enough to allow for the future incluslon or

exclusion of any issue which increases or decreases in impont. '

The flexibility of the system means that the weightings can easily be changed

by repeating the questionnaire process but the number of issues anﬁlysed should
_ be kept to a8 few a3 possible as the number questions in the questionnaire

 increnses geometrically.

| Ifthereisa reasséssment of the weightings all the local authorities must

- participate.

To ensure the technical credibility of any .isessme'.r}t procedure it should net
profiote projects because they are politically correct, nor should it include projeats
jﬁst so that :ill' the pnrticiﬁating authorities receive sdmeth‘ing. It may be felt that it
ig necessary to do these things but they should form part of the financial coritrol

~+not purt of the priority process,
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:Un_til the level of funding can be anficipated_ with a greater degree of confidence, it
~  isthought that the criteria for the first stage cut off should temain the same. |

The seiting up ofa wo'rkiﬁg group to agree on the methods of meamrin?g the
-refevant i jssues of 8 transport project is important as it ensures that all the _
importa.nt transportatxon jusues pertammg to the area were included in the
| methodology and reduces any personal bias, The working group members were
drawn from boﬁ; i‘_.he- public smcl private tmnéport sectors 50 ensuring that a

diversity of views were represented,

'Th.e methodolt)gy is durable enough to allow for the future inclusion or

exclusion of any issue wljcl increnses or decreases in import.

'. The flexibility of the sy!stem means that the weightings can easily be changed
by repeating the questionnaire process but the number of issues analysed should

bo kept fo us few ay poss1ble as the ramber questions in the quesiuonnaire -

- increases geomehically

- Ifthere is a reassessment of the weighﬂngs all the local authorities muét |
participate, o

- To énsur_e the te_chhical oredibility of any assessment provedure it should niot
promote projects becouse they are politically correct, nor should it include projects
- just 8o that all thé patticipatiog authorities receive something. It may be folt that it
is mecossary to do these things but they should form part of the finongial comtol
not patt of the privtity process,
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'Tho scoring sheets are given a uniform soore of 10 and the issues are given a
-Welghtmg whioh reflects both the weighting that the local authority offinials of

" eacharen give to them and the population of their respective arens,
The method used to give the weighting is the Analytical Hierarchical Process.

e methodology was used to assess all of the projects submitted for funding
-+ during the 1992/93 t‘méncial year, All the projects were assessed to see if the dual

: methodoldgy Would give a reasonable feduction in the number of projects for -

- ‘detailed analysis whilst ensuting thet all the pI‘Q]ectS that would have recewed _
fundmg are included in the detmled assensment, '

- From chapter 7 it can be seen that the number of projects put forward for further
analysis would have been reduced by 47%.

In the unwelghted priority list the cut off lme of the first nssessmont falls
N between projects 32 and 36, All the prupeuts that have received funding in the past |
would have been iriofuded for firther analysis,

 From -th§ weighted list it onn be see that the out off line fails genémlly between
projects 29 and 42, One project which would no.t have gone forward fof furthe:
analysis moved ta number 23 on the list, All the projectg that would havs repeived :
- funding in the past would have gone ¢ for further analy;is. _

The available moneys, for the 1992/93 year resulted in less than 23% of the

 projects receiving UTF funding and using the first stage assessment all projects

rébeiv_lng moneys would have been put forward Tor the second stage assessment,
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 ‘The proposed methodology has two stages, The first stage uses a single
category, single leve] successive sub-setting technique to selest projests which go |

Torward to the _secon_d stage assessment which uscs a sufficlency rating teclmiqué.

The su'p-setting technique addresses the major transportation strategy of the
area which is to transport people to theit place of wort during peak periods and so |
uses the petson trips during peak periods as its categoty and the propiosals set out

inchapter 3 as it's fevels,
~'The sacond stage sufficlency rath-.g teélmique looks at and assesses the projé_ct
in  Jogical fashion,
The s#oﬁng-sheats refloot the issues of;
* Financial
Beonomie
Social
Environmental

Project Severity
I’rq__le.nt Solution.

‘The scors sheets are eagy to understand and ensy to complete,
Ttis neceasmfj for corapletion of these sheats to be undertaken by one person to

engure continuity of scorlng,
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With this its mind it s important that the decision on the type of astessment
st be undertaken by persons with an appreciation of the different methods,

 Rach of the sight metzopolitan areas in the Republic use & different method.
This indicates that there Is not niecessarily oneldeal methodology fhat cast of
- ghould be tsed,

" The systam outlined in this dissertation provides & method of measuring
 different issues pertaining to transpott projects.

‘The problems pertalning to the CWRSC aven were highlighted in chay ..»

These problems arst -
" “The lack of data.
~ The lack of resouroes,
The durability of the method.
The flexibility of the method, - _ |
Weighﬁn'gé of the different cétegnﬁ_es‘
The different modal splits in the region,
The incrense in envitonmental awareness.
" The continuity of fimding of projects,
"The inclusion of TSM and mainienance pi-qj eets,
The addrossing of the goals and objectives in the area,

r _ 107

B s e ¢ s R L



: m_:::: 9

' Th& conclusions fall into two groups, those dealtng with the priority assessment
in general and those dealing wi‘rh the pnority assessment of projects in the
 Witwatersrand aree.

- Tt can Yee seoh from the literature survey that there are many different methhds
of priority assessment, anh of the metropolitau area in the republic has a d:ffemnt' |

"mathodolugy.

- This variety of methods does not necessanly imply indecision, but reflects the
fact that ench avea has dlﬂ-‘erent needs, problems and values. This also inchcates

~ that there s no singls panacea for giving priorities to projects.

Each area must be studied and nn assessment made of #'s need. A method or
 combination of methods for giving & priorlty to the projects can then be
formulated,
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~+ Using the first stage analysis for the priority assessment would have reduced the
siutaber of project needed for the detailed aalysis by 529%, & considerable saving

in resources,

The Usting arvived at appears to be reasonable, As expected the weightings have
had an étféct on the order of projects especially in raising the priority of the
projects which providé_d facilities for the pootet sectors and were anvironmenfally_

 friendly, this was done whilst stil addressing the ofhet issue§ that are important to -

the aren,

105



e
49

50

52
53
54

55

56

57
.58

59
60
61

62

64

65

© As with Table 7.2, the projects which would have been put forward from the

~ first stage analysis, which was based on the requirements listed in section 4.3, are

Jo 13 We_mmer Pan _Road
Ro 32 Jim Fouche Phase 2

" Ro 34 Wilgerood Phase 2

Ra 25 Ysterhiout Road

'  Ra 12 Jacaranda Street

e 16 Bond Street

- Ra 15 Hans Strydom Drive
“Ral4 OskAvenue

Re 6 Henfirlk Verwoerd Drive

“Re 42 P:.Jto:ria Avenue
| Sa Katheriuf(}raystone Int,

Ra g -President Foche Drive
Jo' 8 A3 . '

. Ba Boulting Avenue

1o 39 Club Street

~Sa 5th Avenve Sandown
Jo 32 DF.Malan Avenue

~ Jo 81 Jair Smuts Avenye

68,06

68.02
67.835

| 6548

64445
62.76
61.39

613

59.85
58.86
58767
57.2
57.1
57.1
5473
54,145

4544

435

in bold. Al of these projects would have recelved funding,
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24

25

26
28
29

30.

31

32
1
- .'.34
35
36
37

38
39

40

4
42

s |

) 44

- 45
A

47

* Ro 101 Van Wyk Rd, West
Dm3 Vincent Road

Jo 48 Newtown Bus Term. |

- Ro26 Onfdekl:ers Road -

Ra3 River Road
Jo 87 London Road

" Jo 89 Mary Fitzg,ld Taxi

Ro " Gordon Road Phaso 2
Ro 54 Corlett Drive
Ro 9 Maraisburg Road

_Ra1l Republic Road |
Ro 100 H. Potgieter/W. Nicol R
" Ra 43 Mangaan Road

Ro 56 Fairlands

Jo 82 M2
© Ro 46 Mare Road
Jo 69 Crownwood Road

Jo 66 Comaro Road
Jo84 A5 |
Ro 7 Hoofd Road

© Ro 37 1,0.5tldom Phase 2 |
Ro 102 Peter Road
| Ro 5 Hamburg Phese 2
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75.16

75.02

74.38

73.61
7342
721
732

Taio
T

7211

71.94
71,38 -
713

- 7112

704 -
69.2
68.7
68;62
68.42

68,36

68.24
68.2



Bmimmamg_nnﬂ_n \c and number

‘Ro 43 Western Bea Term,

1 9534
% . Jo52Long Dist. Taxi 92.1
'3 Yo90Nidorado BugTaxiTerm. 9163
&  JoT2LemaslaRe.Av. 8735
5 . S023 Whito City Taxi - 8621
6  Rol7 Westlak_e Phase 1 84.24
47 - DmY Bﬁra'gwnﬂnth'Bils Term, 83.20°
8 Jo165W. Bus-way 8235
9 Do? Indingiizi Taxi 81.88
10 Jo28Noord St. Bus Term, - 81,73
11 Dol JomasTax 81,63
12 Dm7 Jownik Drive 81.15
13 Dm 10 Dube-Meadowlands Tasi 8078
14 - Jo50 Westgate Bus Term. 80.56 |
15 Ra38Taxi/Bus Facility 7905 Tho praject to whieh fundir
16 . Jo 58 Soweto Highway 7847  would have reached in the
17 __ 8012 O Poteh. Rond 7854 financial yoars 1986/92
18 8022 Marafi Taxi 78.46 -
19 $o16Komo St, Taxi 7731
20 S0 21 Yeweat Taxi 75.84
21 . Ro 40 Westlake Phase 2 7558
23 | Jo 57 Fhraday.Bus!Ta'xiTerm. 7532
2B 7P | 75.18
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2,  lmpraved Publlc Transport Measures "

'Gr*.ading'
o " No improvement fo Public Transport,
T | Prqm&_tés a P'ar-k._and Ride route only.
_ 2.l : | ) Suf‘Fi cient car;t*l ageﬁ_a_y nhow avallable for future bus

 lane If requipred,

- Improved passenger comfort,

b |  Improved road ;nanles Increased bus acces"sibllity.
5 .lfnpr&ed b_u's's_p_eads ahd regularity this_ op other roads,
G- _ lmproved bua spaeds and regularity to be malnta!ned fcr-

.many years in this o ather- roads,
'- k2 | ?.-'-‘)ia.ak hauir bus‘ lane .!'hcor-por-atad into scheme,

8.  Permanent bus lane incortpor-atéd'into scheme,

' & Accldent Expectation _

v o

- Gpading '
0. No notIcable ImpﬁOVemént n atignment, hazardous sections
not Improved. :

1 Pravlsl’an of a smai] bypass.

- Pr-ovtsion of right turn bays, padestrian cr'osslngs, :mproved
' slaninyg ahd vlstbillty.. :

3, o Pr-ovi'slon of rnedian [sland without tur'ning bays,

r

4, Pr\ovlsran of central lsland with right turn bays, some lmproVement
o in angnment. , :

5. GO_Od alignment to design standards, cantral island wlth rl ght
turn bays, improved vistbility,

Fl



Gr-a_d_ing

0.
.
2.
3. .
4..'

G,

1. . Level of Service -

improved Major Roa

Not a bus poute
 Park and Ride bus route only

) 148 buses per pea.k hour in beth dir'ecttons_

610 buses per pask hour In both directions

1120 buses per peak hour in both dlrev:tfons

21-50 buses per peak hour In both directions

Over 50 buses per peak hour In both directions

—

. .

- .__Aga}n thls can be divided Into pesak hbur- voiumé/cap.a-qlty, off~peak hour
votume /capagity and Intepsection rating to assist grading

@Gradipg

-3

Ayt

a-11

1

Y2-18

186-18

-

P
L]

Full readway not utilise;d, eveh'tn patks, hoadway overdesigned,

- Berefit to & small number of Motorlsts, volume very much less

than espacity.

~ 'Roadway flowing full in peaks, reduction of hazards, intersécticns
relleved. . ) ' B

'-Roadway ful[y utilised and-intersect!an's flowlhg nearly futl

put freely, Level of sarvice G

‘Roadway fully utillsed, but large savings In travel times level

of service D op £,
. ¥




16-18 Volumes _a’t capacity Jevel during most of the day, lntersec_tions

loaded, L.evel of service E for 8 hours or more,

'

Geometrle Allgnment’

5.

‘Grading
0, Good geometric alignment commensuraie with deslgar speed,

T * -curvi-llinear alignment, some Interference caused by right turns,
2. BadMnks in road, turneut Bays te aveld plght tupners,

3.  Severs| curves at sub-standard deslgn spaeds, poor slght

., distance, bad kinks and tendency for motorists to cut corners.
6 Acz:l'dernt Record:

4

Takfhg_a\rehagﬁ annuﬁl accldent record, determine average eq_mv'ale.n-t' accldent
rurmber (EAN) over all the Intersections and In-blocks In sectlon consldered,

“T'o determine the [EAN accidents have to be welghted In the following way:

Fatal neeldents x 10, serlous Injury X §, minar Injury x 2, no tnjury x 1.
6 EMNoioa

1. EAN ofa-5 .

2. EAN of 6-8

3, EAN of 8~12 | - _ '

4 EANef1a-1?7 . B

5. EAN of 18-25 5

6. EAN of 25-39

7 - E.'AN of 4.0:01" more o .

7 '-_P_ubn_.c_ Transport Ruting

%



Boely standing watep Ih chantel extending more \ha'n 500 miv out
' from the edga of carriageway some time after- F-ain has ceased.

3, | Pedesirian Facliltles

Grading

0 * - Paved sidewalk, al lowance been made for pedestrians at
Intensectl STy T-

1,  Sldewalk In poar coniditlon, no pedestrian chdsslngs at
intercactions, *

2. No al.léwanc'e made for pedesirians.

4, Théfflc Loadlng
_-tr; order to ald evaluation the traffic lbading can be divided into three
categories each worth about 6 peints.

f. . Pask Hour Volume/Capactty
‘2. Of-Pesk Hour Volume/Capaclty

3, : :'Inigrs"ectl-oh Rating
Grading (Total) . -

© 0-3  Peak hour Valunes less than capaclty, Intergections clear

each cycle.
H7 Paak hqur Volumas at capaclty but helow capacity throughout '

most of the day, Intersections flow freely.

‘B-11 Peak hour volumag&. at capaclty, off peak volumes less than
o capacity, Interaactt'ons'stickfrfg glightly wi th'r]ght_iUrners aie,

12418 Off peak volumes nearing capaclty, Intersections regularly
.« not clearing due 1o turning movements blacking, publie
transport preblems ate, Parking Impeding flow,



' Deteﬁmi_na-ticsn of Welghtings

In ;:.,'-'der that schemé?s may be ranked on a commah basis, 'below are
-recommended standards upon whlch Tndivl dual road alements may be
ranked. '

A, Existing Major Road

T Pav_eme‘-ht_ -Cohdl__t_-iqn

Grading

0~1 - “Reconstructéd or resurfaced with premix carpet
_ w.nh{n' last fc:ur to' five years. o

z-:s_ . Generally in good condition with good rldabinty.
No surface distress evldent. D

4 Average sur-faca condltions wi th possibly some

patchlng nacessar-y. o
A

7. General datertooatlon of sur face with regular
. patch!ng requtred.

L

8-9 Poor sl.rr-faca requlrlng to be rasurfﬁcad.

10 Cahr!agewéy In very poor conditlon requiring
~ imminent reconstructlon,

2, Sunface Water Drainage

_Grading .

¢ - Garrlageway pbofi_l'e and dratnage deanhg adecuately
- with surface water durling raln.

’

-2 No water running In the channels more than 500 min from

: ' the edge of cerrlageway while raln Is falitng, hor any
standing watep 6><Lendi'n-g fmore than 500 mm out from the
edge of carriagewsy soon Bfier rain has ceased,



" 2. Draw up'a short |ist.of schemes In relation to flhance avallable, ©
3. Carryout cos_t/be_.hefit- analysis on short list of schemes,

4. I cost/benefit caleulations Indicate a flnancial returh above a
‘stated level, then scheme moves Into firm pragramme, E

8, 1f scheme has pooR cost/benefit return then 1t should be réuapprai}s'ad
to see i proposal balnq considered Is of too high stahdard,

It should be noted that the ¢~ “eneflt a alysis does not reveal absolute _
finanelal beneflts but compares beneflis in relatlon to the competing schemes. '



PROJEGT PRIORITY ALLOCATION

_This ts a relatively simple method whereby dltferent highway projects, on an
dvé’rall pr-p.sr-amme', tnay be allocated & prioi-ity thug ¢{iminating as far as -
possible subjective assessment, : R

~ To agsess scheines readily, _téklng into aécouht the majority of aspects which

" both promote and comprise highway improvements, a sufficiency railng schew
dule Is completed giving an overall ratlng for each scheme, This then &llows
it te ba'ﬁanked with otﬁeh schemes from all over the Metropolitan area aithough -
the.y may dl‘ffer- Tn the!r Goncept,

. Tha process entails grading of impr-wements Ly usthg a system of mark!ng each
ttemised eleme'nt of extating condltions and proposed design. Esch elemerit is
atlocated a weighting factor In accordance with its merlt compared with other
elements\ Draft ranking sheets are attached as Annexure A for the two cases

" of an Improvemant to an exlsting highway and a completely new highway., The .
procadure is tofr-fn'g' the corresponding rumber in agcordance with each item -
‘marked; The summation of all items then gives a 'score! fop the pro]ect based
cn a h!ghway needs princlple.

' *_"After' mssessing all schames n the programme, a final table can be prepaf?ed of
- ralatlve project priorlty. The schemes can then be carpried out Ih descendlng'
order urtl] the budget allocation Is raached. However, at this stagene -
finsnei ai assessmeni has been taken ihto account except indirecily whépra it is.

'r‘eflected In the wstghtt ngs glven In the rankings.

A futl cast/benefit analysls on each scheme would be complex and time consumlng
and In view of the appr'oxlmate construction costs that may only ba avallable,
' deter-mlne financlal benefits in any great detall would be unnuecessary. It ls
 consideréd, revertheless, that some form of cosi/beneflt exerclse should be
Imposed In order to contlrm that projects undeurtalcen represent & faip ﬂnanclal
return to the community. A slnplified analysis is therefsre carrled out,
taking Into avcount travel costs enly, on the schemes that, from the ranklra
“fable, come “\ithin the annusl Budget, .

The operational stages of & project priorlty exerclse are therefore:

C . Rank schemes In order of priorlty on a hghway needs basls and
o we, wproposed design,
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social upliftment of needy areas

1.2 3 4.5 6 7 89 10
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pavenents are provided

L .
. 1

-

1?‘ "12 8 1.4 15. 1.6 |7 |B _19'. i19|
" public opinion of a project

12 34 5 6 7 8 9 10
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. preservatien of recreation facilities
S » 23 4 8 6 7 8 9
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- promotion of road projects _
| 123 4.5 6 7 8 9. 10

 al1.loca1 authorities get something’
o S 1.2 %5:4 5B 6 7 8 9 10
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promotion of industrial areas

i 2 3 4 B 6. 7 8 8 10
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effect on residential areas
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condition of existing facility, if any

.

1-2 3-4 §.
Tt
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1

promotion cf'urhan traffic ccntroll.

-

il 23 i"d_’ 15|

imp#nvehent of exlsting conditions

1.2 3 4 8
PR TRV VO A M|

pfomatioh'df'privatisation'"

1'2 3 "4 85

cost: effectiveness

l '2"3.1.4.5

position of project on L.A priority list

12 3'4 5
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promotion of pnbiiq:tranaﬁort' 
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continuity of project.
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minimise social cost durinq construction
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. I.nfor-.énatlén Radulred for COStZ_Eenaﬁ__F An'alys.ls . ) .
. N ) . *”

. 1
\ gt
. &

T ’ .

L«eﬁ'g_.ih of improvement L & T From design and existing
Base year an_nhal_ft;:-w g, Deduced from 1965/85
: ' _ : Hetwork and 1876 counts
'Growfh' .fa.ctur." B _ g - ‘ ditto
Asises'se'd flow o q ‘Bage year flow x growth factor
' Effective width . w/{w-a) - From design
Indreased width | Dw ditio _
Base year speed v, : Deduced from 1965 network of
B : : ! 1876 measurements
- Changs In flow : - fd
Change In speed  Av Formulae
: _As'se-ssgcl'spe;e.d S \Y - ' Formulae & basa year spoed

“Fhe chenge In sp.eed. s related ta the change Ih flow and may be found from the
following forulee, Please note that factors should be applied to converi from
Imperial to metrle mlts;_ ' '

~ Ghange In Speed/Change In Flow (Existing Roads)

. gentral rban . - Av & -
L ' : 3{w=a
F] ) L, .
Faster Urban ~ ' Av. - T Ag
_ ' ' _ Wea
" Rural S IV w " da
S ' ' I ; : . oW
New Roads
-cantrg! Urban _ ‘ SOV = 3. Sﬁ‘wa—js- or 24 m/hr whichavar s less
Faster Urban V = 43w -_'*'WLCLOO or 38 m/he B 0o
Rural {single .c/wﬂ?s) '. AVARC R T .9_’*‘.53.9529. or 48 m/he t ton
Qual carrlageways Average speed agssumed io be 46 m/h



“Annéxure B

Cost/[aeneﬂt Ahalysls

sirnpl}fi ed procadur'e taking into account travel custs only.

Q_q:fi;_tr*uaiibn Cosis. -
. As'estimate,

.

: .F‘fnahcial B'enafizs- '

' lefer-enre 1 cost of Journey on pmposed hlghway Improvement and co st
ofjour-ney on exlsting highway (1. . [Do nothing situation)

 pasleally annual iravel costs are;

Annual flow x Journey coats per vehlcle pep km X length of improved hlghway
Cand Jour'nay cogis are made up of the vehfcfe opepatlng costs plus value of
road Lusers ttma. . :

Vehleals cperatrng casts vary with gpeed and may ba obtalned frorn tables
produced by Nutional 'lnstitute for Transport and Rosad Research,

-F.lﬁ'ad users time aiso varles with spesd and may be represanted by

M

. L.ength of ImproVed hlghway
o - average spead of Vehiclas
o p

Costs per km may therefore be represented by .
AVerage speed of VENICIoE

whar‘a C'J ls the value af raad useprs time In r-and pep houm

C Areallsile flgure will hnve to be assigned for © but scouracy Is Mot
necessarily assentlal ag the same value wiil bo {aken for all schemas,

"_I‘he mogt ugeful cost/beneflt analysis Is where the Internal Rate of Ra turn
. 18 found which In affect glves an lnterast rate for tha amount of monay [hvaestad,

A accurate assessment poqu!res the ﬂnaneia: benafits to be caleulatad for avep
year of expecied life of the Improvament whieh for this purpose may bea taken

o, a8 20 years, Howsver- In view of the gimplifled approach being taken, it will
only be necessary o detarmina the benefiis evary fiva yeurs and interpolate
fop the Intarvening vears,

e A.,ﬁquhstandar-d form ]s attached for culculatlng banef] ts, !
%



Annaxure A, (aan't;;_;' o

NEW MAJOR HOAD, . ..
. L F 'l""‘ "'f..'

SCHENE :

{Ring appropriote figure and tolal)

Element - 07 o Welghting Co : G.D'_Dd _ . ‘ o Poor .
Traffic loading W o B 2 % B 4 28R
o ' © 80 19 8116 18 14 1 12
‘ 1 o9 o8 76 5 43 2 1 o
',Renermadjommg 0 20.19 18 17 16 15 14 18 12
Hnmas S : e .
e .9 8 76 5 4 832 1, 0
'_J_l.idto-puhlic.trjah‘spnf: o1z 12 11 10 9 87 6 5 43 2.1 6
Ease of maintance L 8 1 .6 5 4 3 2 1 0
Accidentespection . 109 8 765 3 2 1 0
Avallabildy ofland - .+ . 109 8 785 4 3 2 10
Tiine bonefit is achig\'gd o - 10 9 8 7 6. ‘5 3 2 1 -0
. S
. N.'t;l e:  Spaclal factors. a'pparlainin:g tor paf:-icular
, schemes may supersede above analysis
. v S Lt :
+ I' !
. . . . . ‘. - ¥y - T R - .
Ovenal! rating ... ' it/ 100 .
M
) ) ro,



MPROVEMENT TO EXISTING MAJOR ROAD

 SCHENE .-

T e _ .
Y« (Ringap; opriate ligure and total)

A. Existine Majnr Rad - '
e . ' . Rating _ ]
g Keighting _Poor - Good "+
1. Pavement Condition ~ ~* 10 109816 543210
Lo, . - . o
- *2.  Surface Water Oralnage 4 4 3 2 P e
3. Pedestrain Faclities T2 e 2 1o
4. Trffic 18 6 F 43 2.1°0
" , o L6 S 4 32 10
AR . . 6§ 5.4 32 1 0
5. Geomelric Alignmaﬁf_ "3 . 3 2 . F N 0
'8, Accident Retord. _T ‘T 65 4321 0
~ *7 Public Transport Rating 6 6 5 432 1 0
o . . Existing Major Road mting —mmmm—y'50
v B. 'Thnrb\"e_ﬁ_l_fgior Road ' W
Blement  «. . Weighting Ga_oﬂ .. Poeor B
2+ Lesel of Service 8. 6543210 .
| o : §543210
oL o343 21 0
2, Public Transport Measures™ . 8 87 65 4 3210 .
3, Accident Expectation i 6, . 6 5.4 32 10 .,
4. Pedestrain Faeilities 'y : $ 3 2 1 0 v
" 5. Relial to adjoining routes 4 4 3 ,2 1 0 ,
. 6 Ease of maimance "9 2 Leooo
7. Availability of Land 4 £ 321 0, 7
8, ‘Time Benefi: is uchicved * 4 13 21 0
: ; Improved Mejor Road ratmg et/ 50
a\ole Speeial faciors nppennimng lo paruculnrschmuns may o v
supersede nbo\'e analysis, _ . o b
£ o"j
. . Overall Haling _........‘.-.’.....'......-...fl 60
» - " '



2_'-3 smg]e. carrlageway - \Ight 1r~aﬁtc - 1o, anernative
route or Whir:h to deviate traff'c.

4-5 .slngle carriageway ~ able to close ha!f road and
© . allow ohe-way trafiic on other half.

5-7 Duat carr-iageway heavy thaff'c - r..losur-a of one
'_ carriageway for malntenance and using the other
half for two-way traffic would caus® some congestion,

8, Dual carriageway - closure of ane carri'ageww fopr
- maintenance and using the othep for two-way traffic
WOuId hot cause any cangestion o

whenu the whcle road (el ther s:ngle or’ double car-rlageway)
can be glosed for maintepance purposes, the trarf;r.: being
dewated vta an alternative poute. '

5, _Aq:iden_t_'-ER;;ect'ation o

A new. rcute can be assumed to have beeri designed to correct safety standards
. andtrafile w:ll use this route instead of an e¥  hg alternative which due to
‘possible inferior safety standards should hav i reduction of accidents.

_Grading |

__ f |

© 1 new routs ser-ves a nuwly davelaped area and witl not
‘relieve exlstlng roads. '

.

N ) MNew route reljevas reasonabiy well desighed alternative
' routes which are becoming congested,
T3-4 New routa relieves cangeated single Iana roads.

_ 5_-»6 _ New route pelleVes congested a!ternatwe ones wlth severa|
priority junctrons.

"~ 7-8  New route relieves use of mirior roads not Intendad fop
through trafilo. . o

-'9-‘10 New route relieves use 6f miher roads In a resjdentlal area,

“The grading wili also have to take account of the amount of relief to alternative
roltes and If they contaln congested intersections with poor accident records,



1.
Y

3,

-
5-

7.}

B

10[.
]2-

2 o

Likely to become & Park and Ride route only.

Improved passenger comfort,

 Improved bus accessabllity.

Jmprove bus speeds and regular]ty both on overall bus route ahd other

roads, -

Improves bus speeds and regularity both oh overall bus route and other -
roads for- many. years.

Provislon of substantial bus priorities mher‘ than bus lanes. '

Provislon of peak hour bus lane.

Pr-ov.isian of permanent bus Ia_ne-

AS an altarnatwa analys:s or m conjunction with the sbove the gradlng c:an be
' found in r-elahan to the pred!cted bus volumes. -

2 Low bus vc'.lumes bredtcted

s . -

5 ' Medium bus vélumes predicted '- B

6 o : .

7. _ ’

8 High bus volumes pr*edl'.ct_éd

9 | o ‘

4,  Ease of Malntenance

Grédihg e _ . _ .

0-1- Slingle car‘r'iageway hewy industrla)l trafflc - no aliternative pou;e

. on whlch to deviate traff'c. ' _ .



o
Assess ultimate beneflt to be derived compared with beneflt avelfable
immediately the Improvement is completed. The score therefore to .
reflect partod of time to elapse before maximum benefit is galned.

New Major Read

1, TrafficLoading

| Traffie Loading Is taken ast-

. F'r-mected anume Dur'Tng F‘eak Houpr - : o o . .
Theoret!cal capaclty - (Expressed as & percentage)

 Projected volumnes to be obtained from traff'c asslgnment Whare Posstble
otherwise by estimation. Theoret‘icat capacl{y calculated from the Highway
Capacl Ly Manual HRG special REport 8?)

4

G'r-adi.ha _ Traffle L_.oad_tng grading ~  Traffic Loading |

-y - T [ . 51-53
i { 1~3 ' 17 : " 54-56
2 4o 18 5760
3 “peto T 6168
4. a1 20 . B4-66
5 - 1416 - . 21 §7-70 -
- 17-20 - S 22 o 7173
7 21«23 . 23 7498
8 2426 24" 77-80
N ' 27-30 . 25 | 81-83
10 31-33 26 . B4-8E
n 34036 . 27 87-90
12 az-40 = 28 91-93
13 4143 29 - 84.96
14 h4-46 a0 574100
15 47-30 |



' A higher scor-e rnay be given than arnount of rellef indicated I rnajor mtersectlons

in the vrcinity will beneﬂt from reduced congésglon.

6.  Ease of Maintenance

‘Grading

' smg[e carriageway - no alternative route an which to

'devIate traffic.

: 'Single carriageway - able to close half road and altow
one-way tra'rﬂc. on other- half.

Dugl carriageway haavy traffla - closure of one carriageway
for malntenance and using the other half for two-way tpaffic

. would causg séme congestion.

20

Dwual ca’r-riageWay - clcsure of one carrlageway for malntenance
‘and Llsing the other for two-way trafile’ Wnuld not cause any

c:ongestwn or}

' where _the whole road (either single or double carriageway)

“céin be closed for maintenance purposes,

7. Avallsblllty of L_and

Gr- ading

0.

| N

{

 Mlning or Gpverhment 'lar_ur' . celeased,

.-Exprapriatiq§h reé_uir_e‘d, .h.oi.:r,l'rig ar- bul [dings to be deﬁdllshed._ .

g Expropriation r;'e_\quf red, .nb major st.r-L:Aatur'aI. dep‘noilﬂon nece"ssa'r.y..
..S"é.r"vlucfes aliaaadﬁ/ zdbtai'n'ec'l, flnal transfer. not yet takan-. |

Ground avallable, no expropriatidn or regotiation hecessapy.

8 - Time menefitis Achieved Welghting 04



L
. . . - o

6.  Good allgnment, grade SEpuPEtIOH obvious improvements in
' safety features, access Hmlted '

Cu pedEStrlar;'F"a_c]Hti'es

Grading’
6. - No .pr-dvisian made for pedestrians.
1. sidewalk rélaygd or smoothened - ho hoticeable improvement
to pedesirlan facillties. | ' ' ' o
2 sidewalk rebullt or In good condition. Some allowance for
. p_edastr‘i‘ans at in;ebsections;' o
. 3. 'Widened and Improved sidewalks, ho obvious pedesirian/

-'_ motomst conf!lct points.

_ 4 . 'Wide uncongested and even sidewalk, ararde separ-at: oh
' oo spacial pedestrian cansiderat;ons at mtersect;ons

. B, .« Relisf to Adjelning Roads
This may be found by reassigning traffic movements by means of sophisticated

: 'cornp"ut'or programs from existing traffic network ésSIgnment; If this 1s not

possible then sub]ectlve opln!on based on axt&nslva Iocal knowledge of the

" area will be necessary.

 Gradt _n'g"

-8, Nerellefto 'a_ajoinin'g-rqads.
SN PURIE . 10% relief to adjoining roads,

-

' 2.’? v 11 = 159 relief to adjoining roads.
8, 16~ 20.% rellef 10 adjoining roads.

4, - Over 205 relief'tt_: adjoining roads.
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well being | _. . continuity of funding

. continuity of funding _ _  cost effective

oz | s N

inprove axiéﬁiné_faciliﬁy - well being

..;?  |  1 ﬁ Ty "

cost aeffective - o provida P.T. to poor area .

|2 | o+ | o |+ | &

continulty of fﬁnding'. . improve existing facility -

2 L 0 1 2



ﬁell;being | ' , adntinuity of funding

2 1 0 1] 2

dcntinuity.of-funding'.”" o - cost. effective

2 ] e | L |z

. improve exleting facility  well being

gost effectiva o  provide P.T. to poox ares

. qontinuiﬁy of funqinq o | _ .improva existing facility

N 1 o I 2




well baing

2 1

environmental impact

environmental Impact

L | r

provide P,T. te poor area’

T2 ]

improve existing facility

2 r

cost aftfactive

I

pfovi’de-f’_;"l‘-; to poor arean

wall being

- improve existing facility

T

environmental impact

.




~well being o cost: effective'

L'_z" X | o [ 2

enﬁiroﬁméntal Inpact | © continuity of funding -

. provide P.T. to poor areas - . . improve existing
S _ - S © facllity

S 0 1 2,

cost effective environmental impact

I WUV WA N R N

- gontinuity of funding --"pr:ovide P.T. to poor areas

I I DN N
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projecte ‘are bullt to _'r9cogni?.s'ed' standards

12 3 4 5 6 .7 8 9 10
(R Y SR R SO T S RN O IR

'réinstatemeht of oricinal condition of area after construction -
' ' 1 2 °3.4 5 6 7 8 9 10
L ! [ | | | PO | 1 I J

environmental impact.

1 2 -3-I4 5 6 7' a" 5 10

direct access between home and work K

- adequate precautions taken during construction _
' ' "'il;?é-fa_.4 5, 6,7 8 9 '103

S

protection of historical bujldings .
o o L 234 s s 78 s 10
TR AU SO A a1 )

© pe&”  -ians are separated from traffic

1 23 4.5 6 7 8 9 10
SR SR T SRR SR TR M T S

{

 the safety aspects of a project

1.2 &3 4 5 8 7 8 .9 .10
(AL BURON A B

12 3.4 5°6 7.8 9'10
AR S Nl T E S el



soclal upliftment of needy areas

i 2 3 4.5 6 7 89 10
,-lli"f.rli_l.I_

'pavemgnts_are provided

1.2 3.4 5 6 7 8 9 .10
ST Rl R SV R o I Rt Rt B

{

a .pﬁbiic‘opinion of a.project

1 2 3°4.5 6 7 8.9 10
(TR S VI SN A SRR T : ]

pfééer#atibn_af recreation faeilitiés 

1 2.3.4 5 6 7 8 9510
L _ S PR v }

promotion of road projects

all local authorities get something:
R 1.2 3.4 & 6 7 8 9 10

© promotion of ihdustrial areas

effect on residential areas

R Y



Cost of stand alone project.

Increase in capacity of Facility.

Method. :

. fhe capital cost is divided by the increase in capacity.
When this was been done for all the projsats the ratioa
, are narmalisad betWeen the range of ¢ to 10.



SOCIAL

Which income group does the facility serxve in terms of the regional
TUTSPLAN? e '

Allocation
of points
-3+ high income _ . _ o1
2, medium income - 3
‘3. low income 5
How does the facility serve public transport
1, public transport facility ' 5
2. dedicatad public transport route 4
3. major public transport route 3
4, winor public transpert rnmute _ 2
5. no significant amounts of public transport 1

on the route,



' bark and Ride Facility

1, A paved area will bes provided
A paved area wlll not be provided

Zs'Thera will be 1 gua&d
~There will not be s guard

3, There will be covered parking _
there will not be covered parking

4. The Zacllity will be fenced
The faaility will not ke fenced

‘5. The facility will be visible from a main
© road
. The facility will nct be. visible ﬁrom a
main road



public Traneport Pacility
1.. A hard stand for passengers will be provided

A hard stand for passengers will not be
provided

2. Shelters will ke provided
Shalters will not ke provided’

3¢ sBafety r&iis Wii1 be provided
_ Bafety rails will not be provided

4.  Tollets will be provided
. Tellets will not be provided

5. Accessibility will be improved
. Accassibility will not be improved



" . :: D . o

Alignment /vigibility will be improved
Alignment/vigibility cannot be improved

 Aligmment/visibility will not be improved -

. Central islandlwiil,be prcvide&/ia provided-

. Central igland cannot be provided
 Central island will not be provided

‘A hard pedestrian path will be provided

. A pedestrian path should not be provided

5,

E I

(majox arterial)
A pedestrian path will be-graded
A hard pedestrian path will not be providad '

A barrad road_surface will'be'prbvidéd
The road will be reconstructed

fhe exis&ing'rcad:surﬁade will zemain

No pawking will be allowed on carriageway
Some perking will be allowed on carriageway
Parking will bé allowed on sarriageway



2y

A

-

There is a paved area for cars

There are no paved areas for cars

There is a guard
 There is not a guard

There is covered parking |

There 1s no covered parking

_ The facility is fenced

The facility is not fenced

Tha facility is visible from-almainfroad

' The facility is not visible from a main road



“Publlo Tvanspoit Fao

1. There is a hard stand for passengers
' Thare is no hard stand for passengars

. 2., fThere are shelters -

There are no sheltexrs

3, There are safety ralls
 There are no safety rails
4, There are tollets
There are no tollats

5.  Accessibility to the facility is good
Accessibllity to tha facility is bad



SEVERTTY

 Alloeation
of points
:_ EII;Ii_vg_ te T ran_.'sg' ort Faollity
1. The aligﬁmant' is good ' I 0
Tha alignment is bad | o 1
2, There is a_center'isianﬁ ' _ ' 0
' There is no center island ' o
' 3;' There is a pédastrién waikway - : : 0
There is ro- pedegtrlan walkway - 1
4. : The road surface is good ' . o
' The road surface is bad _ '
~Thexe is_nofroad'surface S 2
. 8. . There. are stormwater dvains . . O. :
_ There are no stormwater drains | o N
. 6. The faaility}.
" Doas not exist 4
Is at capacity 4
Is .8 of capacity 3
Is .7 of capaclty 2
‘Is .6 of capaclty 1

I under .5 of capaclty : - 0
- ximum capacity should be 3000 persons, 200 taxis or 50 buses
lane, during peak houxr -

e



ey

8

A community will not be severed
A community will be severed hut
additional link will be provided

A community will be savered

"Air pbilutioh wi1i decrease

Alr pollution will remain the same

aip pollution will incresss

'_Noise pallution will decrease

Nolse pollution will remain the same

" Nolse pollution will inorease

Trafeic will be'attracted-td'naw facility

Traffic patterns will remain the same - o
fraffic will intrude into residential arsas

The facility is in keeping with the
environment of the area

-The facllity is not in kaapinq with

the environment of the araa

Aillocation
of points



Money is belng spent on construction of the -

project at present, the project did recelve

subsidy during this year and monay will be
gpent on constructieon during the next

‘finaneial year.

-Ménay is baing spent on construction of the

project at present and money will be speht
on construction during the next financial

- year.

Monsy will be spent during the next financial
year although the project is not yet under way.

Dépénding_oﬁ availability of additional .

~funding outside the L,A., this project will
. procead during the next financial year.

PR

Allqcat
. of poir

'..10'

7.8

2.5






Population ratios as at December 1989

- Local Authority

 Alexandra
Diepmeadow
Dobsouville
. Yib,

Randburg

~ Roodepoort
 Sendton
Soweto

'Population
(to the nearest thousand)

157 000
264000
51000 -
818000
89000
157000
103 000 -
719 000

Ratios

00667
0120
0.0216

03467

00377
00667

0.0437 -

- 03049



.. Ao B2 Co ™ Drvg

A Flnandal

B Enwirohmontal
€ Prob, Taverlty
»] Frob. SD".IﬂQﬂ
E Baelil -

'F Ecohyamle

Ra 48 Weater Bos Torei,
Jo B2 Long Diet, Taxl

“ Jo BE Elderade Bus/Texs Tarm,

Jo'72 Larinala Moga Av,

8o 2% White Clty Taxi

Fg 17 Waalluko Phasa 1
Bm 6 Barogwanath Bua Tarm,
7 dn 18 B Busiveay

Do & Indinglilz] Taxf

do 28 Nuoed Bt Bus Term,

Do 1. Jones Taw

m 7 Immik Drive

D 10 Dubs-ttaadowlands de_

Jo BG Wagtgnts Bus Torm, -
R4 38 Taxl/Bug Facitty .
Ja B8 Sowato Hlghway
012 0d Peted. Rond-
© 8o 22 Muspfl Toxl .
-82 14 Kamp Sirqat
B 21 Miwvusi Tax)
R 40 Whikhake Phaie 2 .
Jo 67 Fhessiny BusiTaxl Farm,
e 7 B7a
He 101 Vion Wyk R, Wast
bm 8 Vineant .
Jb 48 Hewtown Hus Yemt.
Jdg  Anderadn Streat
16 26 Ontdokkore Road
#lir 3 River Roay
Jit B7 Londun Ropd
Ja B8 Mery Flig,id Tax
Re  @titdon Rosd Phose 2
" Ru S -Mam Durpg Roacd
Aa 1 Hapubue Apad
o 160 M,PatpletariiNloo! R,
" fia 4% Mangivan Koad
fit 68 Fallonids -
Jo 82 M2 .
flo 4 Mara Road )
do 48 Crawnwobd Rond
Jo 86 Comars Aond
Jo B4 AB )
Re7 Hoofd Road
Ra 37 J,@,8tl|dam Pheaa 2 -
Ro 102 Petar Road
Ao B Hnmbyrg Phano 2
Ja 13 Wammer Ppn Foad
Ha 42 Jim Poushe Phosa 2
Ao 84 Wilgorgad Phiaee 2
An 286 Yitarhout Rend
Ra 12 Joonrantls Straot
A 10 ol Strant
An 16 Ht 2 Bteydsm Orive
Ha 14 Qak Avonug :
Ra & Hondrlk Verwosed Delva
R4 42 Pratosin Averiue )
8s  Katherin/Graystong Int,
Ha B Prasldent Fashe Orive
Jo I8 AT .
8¢ Boulting Avesar
Jo 88 Qlub Straat
Sa  Bth Avewg Suniiown
Ju 42 DF\Malan Avenve
Jo 81 Jdan Bnivte Avtina

1,12.

482
1.1

1,18 -

238
1,02

A
1420
11.20

6,60

240 -

4,80
8,40
B ldu
‘B0
2.80

it2p

280
B.40
2,80
11.20
5.80
11.20
11,20

8.40
‘580

8,40
3‘40
L1

- B

| 26.20

26.20
28,20
26,20
29,68
AW06.20
20.60
30,36
20,96
0,96
23,68
26,20
24,80
6,20
24,20
18,24
8,20
20,58
28.20

1804

20,86

" 20,08
. .20,88
20,86

20,94
18,84
20,96

20,98
20,96

%0,88
20,908

2090
- 20,88
. 208
20,99

20,20

. 20.84

28,20

20,08
20.98
1B.34
18.34
?0.90
20,88
26,20

- 20,98

18.54

. 20,90
* 20,98

20,98
26,20
1310
18,34
10.34
20.80
20,96
23,54
1310
10,48
20,88
18,34
20.08
2088
108,34

-

17,10
10.26

. 1538
16,98

16,89
410
8
. 8,68
1308

613 -

1.a?

16,38
8,04
6.18

ERTEY

12,83
10.20
426

10,24 -

1a64
8,84
1118

13,68
18,68 -

- A48

SR

17,10
15.38
1710

T8

13,08
13.60
18,68
1838
12.8%
17:40

1740

1240

13.68 -

17,10

1740

17,10

18,08 -

13,08
17,10

13.08
18,068
142

6,34
12.83
1A

B.56

16,20

11.87
8.84
3.86

1A

1740
8,84
15.30
8,08
0,00
347

o
11,80
10,44
10.44

a.42.

1044

10.44 .

10,44
10.44
1044
1044

- 2B

9,28
8.2
442
12
812
I ﬁ!\

A4
1044

2,32
10.44

1044
10.44
. 1044

8.28
11,80
11.80

8.28

348
10,44
10,44

1044
1044

11,60
9‘23'

11,80

.28
10,44
11.40
11,60
11,60

8,12

1044 . .
. B8R

p.2a8
8,28
10.44

10.44

11,60
Q.28
a ] 23
8.34
a laa
6,08
B2

10,44
10,44

11,60
1044
6.80
6.28
9.28
0,88

E
1804
23.80

22.80 -

19.04

| ZaBo

11,40
23.80

" 23.80
24,68
23,80

23,80

. amas

28.80.
24,80

18,04
10,04
23,80
23.80
24,80
11,80
23.50
18,04
14.28
19,04
21,42
14,28
14.28
11,80

1688

48,89
ha2

A1.80

11,80

8,62

11,80
882
962

1438

8,82
11.80

11,80

11,80

862
14

11,80

14,28
g
.52
8,52
2,82

BB2
862

AL
282
4

14,28

714
:1:}H]
7.14
‘478
B.52
478
Tt

B5.34
82,10
81,63

BLAE
- BBy

8424 -
88,21
82,30
B1.48
pL73
61,63
83,16
BO78
80,88
76,08
78,87
78,88
78,48

C7ndL

76,44
76,48
7h.82
764D
75,14
75.08
%02
74,082
7448
7341

78042
7821

73,20

724,370
. 7298
72N

71,86
71.58

71,30
Al

70,40
80,20
88,70

- BB.A2

68,42
68,38
68,24
a8.26
64,08
88,02

T

LY
8445
92,76
81,38
8130
B8.86
56,89

_BR.7?

67.20
67,10
E7,0
64,78
64,98
48,44
43,60
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