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Sectron A « Terns of Reference Consuifancy Contract - Noverter 1995

FEASIBILITY STUDY FOR A NORTHERN BY-PASS TO KAMPALA CITY

TERMS OF REFERENCE

1. BACKGROUND
The Norhein Corridor Road link betwesn’ Ma'aha gn lbe KenyaiUganda border and

. Katuna and Kakutumba on the RwandasUganda border hias besn rehabiitated with the
ass:stance of funds from EEC, World B.am( and Krw

This road carries Inlernational ‘and Local lraffic between Keénya, Uganda, Rwanda.
Burundt and Edstérn Zaire, Major urban centres thit the foute traversas are Tororo.
Jinja. Kampata, Masaka. Moarara and Kabale. Of thesa, Terdro. Jinja and Masaka have
by-passes 8y- pas.ses are planned for Mbasara town and Kampala city. The more

‘urgently réquiced is thal for Kampala city.

A tentauve outs has alre=dy bean identified for the Kcmcc?a City By Pass gassing o
the soutrern pgn of the city, Yhis proposed -route leaves Jinja road around Kiraka,
passes lo the Eastern part of Mbuya and Bugolom residential aréas, and crossés the
Makivubo swamp to jcin the Masaka road tetween Kibuye and Busega roundabouls.

This roule was, however, identified witheut consideration of cther possitle alteinatives in
the Norhern gait of the city. Eavirénrental considerations escésialiy the consarvation of
weliands were algo not fully' coveced and the high cosls of campensation for indusirial.
comimercial and fesidential establishments may make the cost of conslmcung the 8y-

Pass aiong the proposed route prohabmvely expensive,

n order to decide whether the By-P4ss should pass through the solthern part of the city
of not; another feaskitily study of a gossible alternative in the northém part of the cily is
requitad. It is proposed that the By-Pass teaves Jinja road tetween Bweyogerere and
Makawa and Joins Masaka Road betvesa Natete aid Busaga. The By-Pass may o
may not utiise some of the existing roads alang its route

The 8y-Pass is expected lo: -

encourage the mavement of east-west through Iraific not to pass throbigh the -
- city centré. This will Genefit sur’l traffic which does nct intend to stop over in the -

cily.

by the per‘sfoncc‘;‘unc(fons 3t existing connecting rcads  with - Kamgala city,
where the city ceatre of lecal Waffic which at presant is confined fo very
conslrncled reads. , .

“in geheral; minimisa overldading of city ro2ds and eraale a better eavironment
~for Kampala 0 functien as 3 business cenlre. :

The Government of Uganda with the assistance of € EC is 10 fund the feasibility study of -
the Northerh By-Pass. The cost of cairying out the Faas:oility study is not to excead £ECU

60.000.
L f.&fn)'

W
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kamoaly by

Consuftancy Contract - November 1995

OBJECTIVES

The purpose of the smdy is:

To assess the ecenomic viability of constructing 2 Northern 8y :Pass laking into
account the design oarameters adopted for the scuthiern By-Pass to Kampala

ciy,

To c:'e*ermme the nmpact of the By’Pass o zhe Nerth of the city and on the city
roads network, with emphasss on the intersecling rcads;

¥0 235885 the impact ‘of the proposed Northern and Soumem by-passes on the

" enviroriment and urban land use and a comparisen of the two;

To prepare a feas:blﬁw study ¢cspart,

SCOPE OF WORK

To achieve the cb;ectwes descriced abave, the Ccnsuiian! shall include the foliowmg in
the work programme

£ASS - LSES U S LG INA A DLGCRE S

a descnot;on and analysss of Lhe Aampaia city rcad neswork “together with

" relevant maps;

an ana.ysus of e-*cnomac act ivity with the road influence area, mc'ud.ng forecasts
of internal fre*ghllpassmger rovement;

: updating of avautab'e 'rarﬁc counts and axle !oad survey together with a
prcjec'ed madel resuiting from generated traific moverment dué ta the By-Pass:

a descripticn and quanufi ication of benefits like ty to derive {frém (he construction

* of the Northern 8y-Pass ncluding the determination of the Internal rate of return
: (IRR}

- carrying oul 3 sensirty anaiysus on the econemic !'easm:!nty study in order 1o
“detesmine how changss in traific forecasts, c*‘neruc ion costs and discount

" rates would aifect the sroject:

study the 1994 10 2244 Master Pian for the de :eiopment cf Kampala city, nc.v_
avaitatle with Kampa:a City Counc:i as regacd lo Selection of an appropriate

oute;

o fiaison vwih the Mir:snes of Works, Trans'pon and Communications, Lacal
_Gévernment, Finansz and Ezonomic Planning, Lands Housing and Urban

Development, Kamzz:2 City Council and other felevant authonties for soma
information oo tha ir 2.7 al.gr'rren: of the By-fass. junciion fecations and fayout,

reccﬁnaissance suriey of the possnbre route(s)
hydralogical surviay +f e study area;
survey of ulifty s2rs %3S within the Aligomeat;

examination ¢f 2,510 pavement where 2xisting roads ar¢ to te mcorporaled
within the afignme’.

adopt typical w4333 "uon of the scuthern By-Pass and prowde detaded
construction cost 217mates.
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DATA, STAFF, SERVICES AND FAGILITIES

Tnhe Government of Uganda shall previde the Consullant with:

informaticn on traffic counls. origin-destination surveys and axle load surveys
made to date;

reports and des:gn documents of the already desvgned Scuthern By-Pass:

"¢cosis of recent road constructionirehabeitation and astimated co_sts of KCC

Phasé I rehabilitation;

information on possible loeations of matgrial and scurces for construction:
where avaitabie, lopographical and }he{eoroldgic'ai maps of lhe area:
details cn tand o\.w'nérShip;

town - planning proposals along the location of the By-Paés. padicukarly at
populated dreas;

location of exising wtility secvices and plans for future sarvices;

afl siandard documents currenty in use by Government together with any
picjected maociications;

custom and tax eiemp!ncn as per Customer Cenventions belween ACP and EU
COUﬂtFIES - -

The Consullant shail;

‘employ only thasa key staif whosa C.Vs have the "apprqvaidf'me administration;

- ensura tha proper perdfarmance 2nd behaviour of his staif,

make his own amangaments for office and cesidential accommodation: suppkes,
furnishings and agquipment, Jocal ' ransport;  tabaratory ~facilitiesispecial

Jaquipment necessary to undertake site investigations; :ypmgrpnntmg and

detivery of all draft and final documents;

treal a5 confidential all repors and decuments loaned ko him by Administration
and shaft be responsm!e for celuraing tl*em in gocd condition witen submilting

the final racorl; .

'(he Cz.we nment may attach junior proreas;onal staif end techmnans o the

Consutant for appioprtatd traning and instiucion.

—~213-
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5. REPORTS AND DOCUMENTS

51 The Consultant shall submit the following reports and docuinients in Englisht in approved
prescnt;ed format:

(a) lncephon Repon SUMMAsing Consui!am’s state of mobmsatron proposed
methadology, woek programme and details of prcgfess or the assigrment,

The report ‘shouid include Consuitant's ‘comments o0 the Terms of Referenca
and any cther factors which may an'ect final preséntation of this report.

:(b) Oraft Feash mty Study repon wilh the eccnom:c feasibility study {10 copies). To
ta presented in edited form in accordance with the standards adopted by

Administration.

(c) Final Feasiility Study report wﬂh tr‘e e"Onomlc feasibility study (10 Copies).
: Tivis repod shalt be submitted in bound foem as approved by Administration.

52 Distribution of Regont
Al reports to be distributed as follows:
. . feur copies lo the Detegation of the Commission cf e European Communities:
+  remainder fo'the Admisistration.
Time table for subdmission of reports {provisional).
{a} ihce;ﬁﬁcn repcri within 2 wéeks of agreéd starting date,

ib) Orait Fessioiiity Study report within 2 months of agfeed starting date;

{c) Finai Feasibility Study ceport within 1 moenth of receipt of -Administration's
comments on Deaft Feasitdily Study repont. '

i

. s
karr-casab-,«.,:ass.uéers'dccsmqancéfc;bQCOJS_ ' : - : e ;Z
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B.4 TRAFFIC SURVEYS AND DATA COLLECTION

B.1.1 Traffic Surveys to be carried out durifg the Study

The lolfow'idg’ traffic a:rid traffic related surveys will be cérri_ed'out to estimate the future traffic on
the @xisting naetwork and the groposed Nohém and Southern by-passes:

CrigiriDestination Survey

‘Origin/Destination surveys on 2l major Kampata rad-ai fo2ds, pre(erably mbound these

will be carried out for tvo days, with a sites surveyed on the sare days Intervidws
periods wiill bé 12 hours. However, if it is feit that that mght interviews are necéssary and
feasdle these wil be carried out: The detads of the O/D survey will be finalised afer
mobilisation. The location of theé QIO suivey points wiil be désigaed to pick up data
requu'ed to build the mode! descrited i Sectiéa 8.4.

‘In addition to.the origin and dastination of each vehlce the sur_vey will identify the

foliowmg details:

- - the vehicle lype.

- make and mogel,

- load type, .

- - number of seats and the actual number ¢f passangers.
- journey purpdsa and frequency of travel.

Traffic Counts

" Manual classified counts in eacin direction at all origin/destination sites, together with

counts at any maJO( junctions of other points considered essential within tha study area.
They will |c!ent|fy traific volumes and vehicle mix, plus details of turn:ng iraffic at certain
]unctlons :

Flows and lurning | flows. on the aoproaches {o and through the centre of Kampala along
the existing Jinja to Maszka road.

. A satof screen Ime counts w;ll be carried out across Kampala cenlre; these will be usad

to validate the madel.

The counts taken for the 1992 Southern by-pass study wil be repeated, enabiing growth
at thesa points to te determined.

Duration of Counts

Major lraffiic counls at all the O/D sitas wit be carded out for 7 days over a 12 hour
gedqod from Tam to 7 om. 24 hour traffic count will be ‘carried out for two days to oblain
cnversion factors for 24 hour flows, These will also be compered o existing data with

particular reference to the Southern by-pass study). Other count goints will have 1 days

counts for 3 12 hour pediad 7 2m to 7 pm. Additicnal 1 hour ccunls may be caried at
locations deemed necessary to validate the lraffic model, ’

Jc‘numey Time

P

Ramicala by-pass - Lsersidoc shuganda piugoo?e

Jouraey time surveys on Kampala through route.
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B8.13
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Comsuancy Conlract - November 1935

Axle Loads

' We are given lo believe that suitable axle load information is available: if however it urns
out lhat existing data on axle 163ds is not adequale, an axie load survey will be required.
Shoutd this situatiod arise the survey will be carried out aver wa days al the same time
as the O/D survéy using one of the OVD survey sites (assuming this is feasible). The
cost imptications e discussed with re Client prior to undedaking the axle load survey.

‘Description and Analysis of Traffic Survey Results

The results of the proposed tratfic survey will e described 2nd analysed in detal  This
description and analysis will cover the folldwing aspects: '

. Tavels and siructure - dafined by velticle classas - of traffic sctually using the network at
prasent,

. origindestination matrices for each venicle ciass - and for passenger and freight traffic
separately; '

. breakdown of raffic volimeés inta lceal and inter-natienal traffic:

. an analysis of all teaffic identified 2s having the gotential to diveit n to either of the by-
passes. . .

Compilation of Traffic Forecasts giving Scope dnd Details

Forecasts of volumes of future traific n edher by-pass and the existing sgine roads wil ee
compited for. C o : : o

. normal {existing ne hvérk cnfy}:,' :

« - dwerted and genera-ted traffic .(by-pa:;;ses anly),

. six classas of vehicte wil be identified as set out'in. Section 8.5,
. thiea versigns of forecasts (Jow, medium and high),

All surveys will be designed lo forecast trafiic detais for individual sactions of either of ihe by-
passes.

The forecasts will be compiled for the following time periods:

. from 1525 ta the ¢pening of the (0ad;

. delaited annual forecasts foc a period of 20 yeais after opening of the project ad,

Yolumes of average annuat daily traific will te becken down by types of traffic and class of -
vehicle. " In addition, the prasent and futuré traffic fows will also be evaluated in terms of axle

CAgading, expresdsed in equivalent standard axies. Forecasis will be made for the "best estmate”

casa. {he optimistic ¢ase (high fiows) and for the gessimistic case (lcw Bows).

217~
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The forecasted traffic on the northern bypass will be compared to that forecast for the southern
Lypass.

B.1.4 Traffic Growth Rates

Applicable t3ffic growth rates w::!! be _'g!etived_ from data and other information presented and
analysed within the scopé of the foifowing areas: '

Population growth predictions in toth Kampala area and Uganda nationatly,
. relevant past and present traffic geowih,

. past, présent and anticipated future economic and sbcid-économic'development within
Kampala District, .

. predicted fiows of international freight volumes.

RamEata by pass - usersidocsugardativgsdls
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'TRAFFIC MODELLING AND TRAFFIC FORECASTS

‘The time scale of lhe prolert does not perm: the calsbratnon of separate AM peak PM peak and

off-peak rhodels, and it is proposed that the traffic model ‘should tepresent average conditions
during a t2-hour 7am o 7pm weekday. Traffic model assignmenls wil be for an average howr

dunng this time penod

The mcdel will not represent the centre of Kampald'in any great detai l smce the purpose of the
made! is to delerming the routing of theoogh traific and the usage of a ‘bypass. Roads foaming

' part of Kanipala thfough routes will be reoresented. Tﬂe favoured form of asagnmenl is simple
" capacty reslraint wllising speadifiow refationships. [ local, natienal ¢r regional speedifow

relationships have been eslablished, they wil te Used. If not. standard United Kingdom.
soesd/Paw refationstips, madif: ed to fit the surveyed ;oume y time and flow obsarvations. will ba

used.

Use df the TRIPS suite of programs is proposed ft is an' international standard, widely used and
well supported and is fexible d@nd ‘efficient- for the type of mcdel proposed it allows the
repeesentation of ;uncnon capauty ‘resliaiied shou!d the neod ansa. it'also has p0wenul matnx
building and matrix manigulation features. Ori térrmnaticn of the prolect the Govémment of

. Uganda it te given the option of acquiring the TRIPS suile. training in its use and copies of the

dala fites with acccmpanymg décumentation. This will be se'\ara’e'y pncod

Forecast affic flaivs will be determined from the following elements:

. Reassignmeént to ﬂe‘& routes,

. G‘enérajl economic growlin.

. Traffic geriera fion due to time reductions oﬁ éross city journeys.
o Traffic generation due ta Tocal land usa changes.

Usmg the traific moedel, with eithee by-pass and without by-0ass travel times {or jourreys through
Kampata will be established, for the base year and for fulure years of interest. : The time savings

‘resulting from provision of the bypass will be reported on.: If the data exists to Uanslate these

bmings journeys into generated strategic traific, this will b done

Locaily generated !ramc wilt be estimated by reference to forecas{ Iar:d uses in lhe area of

Jinfluence of the procosed by-passes. The City Counci's Masterplan for Kampata wil farin the

principal source of information on future tand use. It may be necessary lo underiake some trafic
counts 10 estimale trip genération from different land usé types for predicting the fikely tevel of
tratfic induced by the provisicn of either bypass and the ensuing land usa changes. The extent lo
which either by-pass wilt te tha datermining factor in bringing atout these developments will also

te assessed

wz’igw
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8.3

B8.3.1

ESTIMATION OF ROAD USER COSTS

Method of Estimating Vehicle Operating Costs’

tn crder ta quantify benafits, up- to-date esnmales of Highway Usét cesls and more paruoularly
unit vehicle operating costs (VOC's) will be produced

- The me'hod to te adopled far eshmahon of Hrghway User Costs is the Bntssh ‘Transpord and

Research Laboratory {TRL) miodel Read Transport Investment Madel Versaon 2 (RTiM2). This
method was first develoged in East Africa and modified to produce Version 2 following further
resaarch in the Canbbean. The methodology proposed for the study is genérally tha followed by

_lhe TRU model RTIM2. However madifications developed by the consultants aré mcorporateo

thesa give more realistic evakalions of vehicle depreciation.

In the con5u!tanls modé! the ma,or porticn of depfeczanon is deemed {o be use - reiated
degendent upon the distance travetled and the quaiity of the road network with the balarice being
considered to te time_refated reﬂecmg the effects of weathér and the contmu'ng incréass in
vehicle ‘sffic ency. This difiers from the original’ TRL mede! which assumes thal vebicle

" dépraciation is totally timé dépandent and can te determined on the basis of the aga spectrum of

B8.3.2

the vehicle and the new vehicle cost,

Collaction of Data to Estimate Vehicle Operating Costs(VOC's)

Surveys of vehicle and tyre SUCp!lerS repaic and maintenance buslnesses fuel ‘and lubsicant
retaders, and transport operaiors wit be undenaken to establish the requ fred paramelers for the
model.

. Crasses of Vehicles to be used i in the Study

W

kamoala by -pass - useﬁ@ecsfvcandabfugcd!i .

Data will ba co!lected for six main classes of vehicle; these six are.’

Cars, including 4W0‘s

. Light Goods. mc!udmg pickups. vans up o about 3 tonnes ‘GVYW and 4WDs i.e. Land
Rovers, Teyota Land Cruusers Nissan falol, etc.

- Medium Geods, including a!l 2 2nd 3 ade trucks with GVW's between 3 and 13 tonnes.

. Mum ax!e trueks with 4 or more ax!es these will include both truck dnd drawbar traler

combinations and adticulated trucks. The Tatter consist of a "Horse'(the tractive unit) with
- 2or 3 axlés and an adicutated traler with 119 3 or very eécasionally 4 ax.es

g Sma!l Buses, thesa are the busas designed lo carry 12 10 33 passengers.

Large Buses, any Bus designed o carry mere than 33 passangers.

._.280...4
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Vehicle Sales Statistics, Prices and Chéractaristics:

Basic prices caliected wn!l te the fnandial price (mcludmg ail duty tax and VAT) of viehicies, lyres
etc.: the duty fres prices of vehicles and new tyres will also be collected, plus tha tax of sales tax

Gn retreads.

Tivo lists. one for lighl and one !or heavy veh:cles will be compded containing all the
major venicle makes sold in Ugandd. In view of the fact that a significant number of the
vehicles likely to Use the bypass wil ke International Transit Tralfic, Costs of heavy
vehicle makes not sofd in Uganda (where significant Aumbers dce |denlzr ed in the Q/D

suiveys) will te ob:ained from Kenya

. Visits will be made 1o the main deaters ror each make of vehicle lo obta:n prices and
vehicle spec»i‘ cations for their most popular models. For each of the main modéls the
following detals will be obtained:

- approximate number sold each year (including hisicric sales if available),
- Gross Veticle weignt (GYW ) for trucks and buses,

- T;re size,

- Number of passenger {for buses only)

- Enginé (outpt) 1.€. the Max Brake Horsé Power,

Tyre Sales and Prices:

T;re price lists will be obtsined I’rcm the main agonls of all the major makes of tyres sold in
Uganda. Data en the costs and market share of relread tyres will also ce collected.

Interest Rates:

Ratels) of interest a person cf company wou'd have o pay cna lcan to buy 2 vehicte wit b2
identified. '

“lnsurance costs:

' The fcllowing detaits oa the cost &f insuring vehicles will te obtained:

. the cost of the minimum fegal insurance required,

. " the cost of third bar‘qf_ fice and theft insurance,

W the cost of fully comprehensive insurance,

' data on the proportions of vehicles ho!dmg e=ch of the lhreo abcve types of insurance

for Mg six classes of vehicle.

The Cost of Garage Labour '

The haurly cost of iabour required for Lho vehicle cost estimation model will 52 obtained for both

flight 2nd heavy vehicles. - L200ur €osts represent the cost charged for "labour” on vehic'e repair

tifls and include 2l garage overheads to cover the costs of tools and equipment, premises,
- sugernvision. manzagement eic.

kamea'a by-pass - usersUoc saganda oGS

.
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SeCE0n 1 - digamstion and Meihodotogy Consultzncy Contract « Novemtat 1995

Fuel and Gil prices:

- Full details of fuel prices nnciudnng in-bond cosl transport costs, duty and tax. and pump prices
will he coltected. .

Wage Rates:

The lotal cost per month of a dnver and drwers assstant{s} in the case of lrucks and busas will
be obtained. The ¢ost should be for-a “slandacd méoth” and should include any noimat
allowances gad,  An attempt will aiSo be made lo estimales the average aumber of hoins per
menin that commercial vehicle are usad. plus estimates aof the percentage of non- -commercial |

use commercial venicles,

*ampala bypass - usersdocsugandapigalis : . 7 K
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B4 ECONOMIC ANALYSIS

8.4.1 Genera!

The’ economic anatysm of the Nonhem by p3ss will be cafried cut 35 detailed te!ow Howsver,
for the puipasé of comparison. fne’ économic analysis previously undertaken for the Souther by-
pass will te updated to 3 basa year of 1995 and 1o the same 20 year Bppraisal péricd specified

for the Nonthermn by-pass.

- 8.4.2 E_‘.ene'ﬁts

" Benefits will accrue 0 users and non-users of the selected by-pass: it will be impodant to make
accurate éstimates of both as, in the context of a congnsted urban netwcrk each is kely fo be

significant.

Users of the road may benefit from savings n vsﬂ'nc'e operating costs and from ¥me savings.
Usérs may éxparience reducticn in the distances of their journe ys and ray aiso be able to travel
at speeds closer lo the optimum thus y:eldmg fuel savings. However, by far the most significant
benefits are I:kely m come from savings in jcumey lsmes

As l:rar’nc diverls tegm emstmg heavily trafficked roads in’ the netwerk to the new ‘road thoss
remamlng on these roads will éxpedence’ congestior. relief. Time savings lo these non-users wil
féem a significant component of averatl eaeits. To a certain ex!ent non-use:s may also

experience $ome savings in vehicle operating cosis

“The volume of traffic !ukely 10 Use the proposad bypass will be estimated us:ng Lhn TRIPS model'
described in Séction 8 4, .

: Estumates of the vaIL.a of workmg and non-working ime will be made in order to quanlafy Lhe
benefits of time savings. The resuils of 2 small sample survey wil atiow the determination of
groportion of (nps made in working and non-warking time.  The value of time Savings for those .

“involved in work trigs will ba estimatéd on the assumptson that wage costs represent marginal
productivity and that time saved travelling ¢2n te fruifully divertéd to other economic activty.

. The surveys will also be used a5 a means 1o datermine the wagesfsalaries of drivers if no cther

~ sources of infermation are avaiiable. Wage ‘costs will also include ‘addilional costs faling on
employers {scc*al cverheéads for instance) ‘and these will te added to estinalés  of

“wagesisalaries, Although savings in rion-working lime are clearly worth less than savings in

. working time the; suil have a value: al the margin peccle are not indifferent Eetween an extra
micile’ spent Iraveting and m:ghl te wﬂ!nr'g to pay for any reducticn. Esnmales of the value of
nen- wor‘«.mg time viail lherefere also be made

~E nvurcnmentallamemty benents will accrue to residents of Kempala who exper.ence reductaons in .
. traffic and its detiimental effects! e g, noisa, polfution and accidents. "It is unlikely that there will
“be scopa within the resolirces of the study for undeﬂakmg lha niecessary wxmngness-to 355

sUrveys to quantify these benefits and they may be treated in quamatwe tetms only uniess other
means of quantification are possible (e.g. through examining changes in fand grices).

*AMPAID By PASE « L3RrTEOC BN OUSECEE ' o ' . . a Q
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Sacuch B - Organisabon and Methodalogy Consultancy Contract « Novemper 1995

B.4.3

Bd.4

Costs

Co:.ls will include Cf\nstrucnon chsts, and operatmg and mamtenance costs for the new road Gver -
the 20 year-appraisal period, as well as consideration of reduced mainteénance costs 4n other .

paits of (he hetwork due b lower taffic level$ caused by the project.  As well as the financial
cosls of fand acquisticn, sue!ab!e astimates of Lhe trie e"OﬂOﬂ‘HC cost of land Lsed Op in the

project will be made where these ditfer.

{tis possible that the new road by increasing speeds may tead to aii increase in accident costs
oa the network. [Lis uniikely thal it will be possible 1o quantify this effect accurataly, in which case
il wil be lreated in qualitative terms only. .

Economicifinancial analysis

‘The project \ wnll te analysed in toth economic and financial terms Financial prices will te the

critical variables influencing driver behaviour and will detérming the level of diversion to the
project road as well as the resgonsa of drivers remalning on the existing nedwerk. Fitancial costs
wiil therefore be usad in any MODELLING work. Economic of fésource costs will te usad for
assessing the value of the project to the aation as a whole and will take inlo account faciors
outside the scope of financial anarysus The econgmic appraisal wil seek lo idedtify and méasure
all the relevant costs and henefits of the preject and vaiue thed in' tefms of their umpact on the
use of national resource costs.

I there is suf’ c.ent]y wedl deve oped market in land (and adequate information on fangd prce s) it
may be possible to use changes in Jand prices as & proxy for some of the tecefts and
distenefits of the project to the city and ds econon. mprovements in amenity for areas

“experencing less tratfic will be reflecled in rising fand prces (values will move closer to thase in
areas which akeady have lower, traffic volurmes). More :mpodanﬂy the value of the peoject to the -

local economy through which the bypass runs will be reflected in dsing fand peices which will
mave closer ta thode of areas which currently have better access, Any dishenafits should also

i be futly reflected in land price.

In economic analysis, it is important to draw a distinction betweﬂn economic and Anancial casts.

 Financial costs are given at markel prices and represenl the actual cos.s paid by private sactor
_operatwes Economic cosis regrasent the real usa of nalional resources and need not te the

same as financial cosis if there are distorticrs in the economy s(ich as exchange rate contols.,
unemgloyed or under-employed 1abour, of 2xcess monopoly decfits - Subsidies, indirect taxes
and import dulies merely represent Wranslers “of tescurces rathier than their consumptaon and

* shauld be sublracted from market pncﬂs to yield economnc prices.

The pro;ectwul te appraised by ¢ comoanson to lhe next best al tematwa and lhe resulbng streams
of costs and benefits will e generated The eccnomic appraisal of the project road will examine
four measures of economic viability.

. Ne; p(esenl vaiue;

. Economic internal rale of return;
. Genefit: cost ratio; and

. Fiestyear rate of return.

i
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Section B + Organisaton and Meihodology Cansultancy Conlact « November 1995 .

The first year rate of return will be calculated o give an indication of the optimal Biming for the
project.

Relevant costs for each optlon “wll comp;ise capﬂal and mamlenance costs and mcla..de desagn
and supenvision costs. The project’s quantifiabie benefits will be measuréd in terms of savings in
vehicle operating costs and time to diverted and generated traffic over a Menty year project

period following prolert cornpletion,

All costs and benefits will be expressed in the constant pnces of 1985, Cosls and benefits wili be
discounted to 1995 0 exprass them in terms of present values at the apgropriate discount rate
whichi reflects the opportum!y cost of capital for Uganda’ This discount rate will be determined
through discussion with the personnel of the relevant abthority,

8.4.6 Sensitivity tests

THe' robuslness of the conchusions reachﬂd will be tested by applying vanations in the kay
parameters us=-d in the analysis as follows:

. Varialion in construcuon costs H-20%

. Vazriation in traffic forecasts;

. Combined variation in lraific forecasts and cons;mcuon costs: and
. Variation in discount (ate,

kairgala by-pass - usersidoc shug andanjugc0s
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B.5

B.5.1

B.5.2

"'SELECT'ION OF ROUTE

.S:tudjr of Masterplan

Coples of the 1985 to 2005 Mastet Plan for the develspment of Kémpa!é City will be obtained
and studied to determing 3 Aumbar on possib:e route corriders for the bypass ' :

Selection of the poss:bfe comdors will take into accoun! the” progosed fulure deveEopmenl and
tand use in tHé north of Kampala :

' Disc_iis:sibns with Ralevant Bodies

-~ The possible foute corndors will te drscussed al length with representatives of the Ministries of

Works, Transport and- Comniunications : (MOWT & C), Local Government, Finance and

 Economic Planning, ‘Lands, Housing and Urban Development, Kampafa City Council and ‘other

B.5.3

refévant authorities to obtain funher information and to discuss the difficuitias fikely fo be
encourtéred along gach possrb’e corrrdor

'Foilowmg thess drscussrons the corridors will be ranked in ocder of preference and the favoured

two or thres mvesngated further,

‘Reconnaissancé Survey

A reconnaissance sdrvey wil be undedaken along the routes of the favoured corridors.

'The survey wil seek to identify areas of potential diffi culty aﬂd particular attention will be pard o

tandtake problems, eifect on “sarvices, use of existing ‘roads, drasnage problems, and
enwronmenlal impacl:

~ An'interim report rankmg the corridors in order of pre‘erence and recotamending the preferred_

alignment to be investigated furher will te prepared 2nd submmed to the Ministry of Works,
Transport and Commumcahons for comments. .

Following submlss:on ol‘ the interim report , 2 meeting will e held with representatives of EU.
NAO and MoWTEC o raview thé prefiminary findings and agiee ugen a preferred roule for the

Northerm by-pass.

S
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Sacton 8 - Omanisabian and Methodology

B.6

8.6.1

8.6.2

8.6.3

PRELIMINARY ENGINEERING

Consultancy Contract - Novémber 1995

Survey and Mapping

'Maopmg at' a scalg of 1.2 500 for. the ared o bé traversed by the proposed foule m!l be

purchased, This maoping will be digitised to produce a Digita! Tereain Model of tha area. .\Where

‘necessary, the maoping will be supplemented by a topograpmca! survey in order to locate any
fealures of developmeants which are not covered by the mapping.

Whare the ,orbpdse’d folte is 1o make use of an existing read, cenue-line 'spot levels will be taken

at 50m intervals.

Draihage Studies

Deiai led hydrological 2nd hydraulic studies will be conducted to determing the requirements for
drainage siructures and assess the adequacl of any existing structure. This wilf comprisa:

' collection and srudy of etlsbng hydrological da2ta lo assass catchment charactedslics
and peak run-offs;

. assassment of the ééoaciiy of any existing structures to be used; and

. préposals ior new r’ramage structures such as cuiverts, sunface water drains and
dilches. .

Methédbloglj for ifiis stddy

Data Collection

We will obtain all available data inchiding:

Maocing

. Topographical maps
. Sal maps

. Geological maps

Me’.éoro!oq'ica}'ba ta

> Palterns of fai nfa!l (daely month.y annual vanabﬂ.ty ‘coth lemporanty and partiaily)

. Rainfall storm data {mtensﬁyﬂrequenc,vfduratmn dala for slorrns up to 24 hours) -

: kafrpa-’a dy-pass - usersfdor:ytéaoda'ciugcozs
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Catchment Characteristics

’ Land usage {forestplantation/other)

. Soll tyge (well drainage/peorly drained)

. Physical characteristics (1:2.500 and 1:50,000 maps)
. River Channel Charactenstscs

. Oimensions, slopas

y . Roughness

¢ Capacity

. Historic flood levels

Existing Orainzae Structures

« © Typeand dimensions
' Hydraulic Capacity
. Evidence of stress (overtapping)

Local Knowledde

. Oasign Crilérié

. Locaily used prediction metheds
- ‘Local pubfications

The data coliection exercisa wil be careied out dﬂring a site visit followed by a desk study.

Analysis ¢

Fottowing the data collection exercise, we wilk

. pcavide a comprehensive catchment descnpbon covermg chma!e geciogy,
dtaanage land usage elc.
. Select the mast appmpnare n:wethod_ of flood ‘dete(mihatioﬁ.
'. Derive locally app{icéb!e rainfall l’requehcy inlensity durat_ion curves.
+ Analyse available flocd data using standard statistical techniques,
. Prepare ﬁood predictionls, |

- $izing of Drainage Structures |

~ Based on the above flcod runoff caleutations, the existing drainage structuies will be assessed
-and whera necessary new suuctures will ba prepased and sized taking into accouni the rqad
‘vedical alignment, the existing watercoursa dimensiods and foundation conditions, The adogled
return penod for which the structure will be sized will be dependenl upon the type of structuta and
on the size ofcatchment. butin all cases the effects of exireme foods on the local environment

will be examined in reaching decisions.

- A '-'/
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et T YISO AND BEINICOOGY Consuitancy Conlract « MNovemer 1938

Hydrological Reports

The hydeglogical and hydrauhc analyms will be submitted in the F eambn!lty Report. This
saction of the Repart will comment on the appropriate design rétuin periods tobe
adopted for each type of structure. To summarise. the hydrological/hydraulic report will

contain:

. : Detaded hydroiog:cal analysis,

. Detaled data major water courses

. Survey data for majoc waterCourses
. {aslgn standards

. " Capaoly of existing siructures.

B.6.4 Pavement An’al'ysié

The Térms of Reference requnre the adoplion of the "‘pavement deygned for lhe Southein by-
pass for the purpose of comgarison, "However, we propose to check this pavemént structufe
against TRL Road Nete 31 or any ather pavement design standards agresd with the Client.

Whete it is intended to make usa of existing coads. a pfogramriie of nondes('ru’clive testing will
te carred oul to determine the cause or causas of any fadure and to establish the resicual vatue
of the existing road, " In general. additional mateaat tasis vl also be required o support the

evidenca from the non-destructive tesis.

The non-destructivé lesls will compnse a saries of Dynamac Cene Penelrometer {(DCP) tests
carried out 2t 500m cantras along the outer wheel path of each fane. The tests will be staggered

such that the road is sifectively lested every 250m.

Where the existing read has an asphaltic concrete sudace. cores wiil be taken prior to the OCP
testing to éstablish the surfacmg thickness and lo provide samples for laboratory testing.

A series of teést pils wnH theh be dug to conﬂrm or heip identify the reasons for the obsewed'
" behaviour of any particular pavement fayer and to prowde information for the subsequent_

| pavement design over these sectnons

The laberatery tests which will be carned on maienal sampled from the road pavemenl wﬂi be as

folows:«
. Road baselsub-base: ~ Grading and classification -
: " In-situ density 2nd moisture con tenl
CER value (aiter 4 days soak}.
. Subgréde: Gra_diﬁg and'ciaséiﬁcation

la-sity density and moisture content
CB8R value {after 4 days soak).

B.6.5 Road Alighment

o The design of the honzontal augnment for tha selected mute will Commence as soon as Mapping
“of the area to be baversed has been prépared. :

kampala by-Pass - ysersidot sLgandajugddls
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" Sectan 8 - Grganisation and Methodoiogy

B8.6.6

B6.7

Consuitancy Contract - Novenoer 1895

The route se!ecircn'vrrll te based on the tedet ihat the fine should be 3 shont as possible whilst
satisfying economic, social and enviconmental demands, gealogical peoblems {(both drift and
solid), lopography (rnc!udrng chorce of waterway crossmgs) and satisfying desrgn standards
Whe_n designing the azignment wa will specificaily consider;

Hodzontal Aliqomént

+  Compliance with agréed standards in Uganda

. Subsequent ease of phasing vertical and horizontal alignments
. Land Use and Environmental irmgact

. Minirium destruction of crops, buildings and other assels

. Link road and junction requirements

. Sutable crdssing goints of waterways

Vertical Ahgnment

. Complrance with agresd staridards in Uganda
Optimum earthworks with regard ta required s.andards and overall project costs

Necassary clearance for waterways.

Genera!
. Environmental Impadt
. Dasrupnon to exrst:ng senm.es and uumes

- In addition; greal care wil te laken to easuré thal the. road deSrgn slandards matr:'t ihe

respecuve types of terrain andloc urban environment and that necessary changes are introduced. -

Engineering Plans

We will produce olan and IOngrtudinal seclions of the proposed alignmeat at a scale of 1:2. ‘OO
horizontally and 17250 vedically. The plans will Show the road ¢entre-line, chainages of horizontal

“curves, location and description of all drainage and bridge works, the road resecve “boundary

together with fand utilisation and other rels vant natural and cadastral mforma tion 35 necessary

Typical cross sections, as adopted for the soulhern by-pass will be produced .

General atrangement drawings foc each ma;or structure will te produced at 2 scale svitable for
each location. :

Cost Estimates

Northern by-pass
Estimaled ceastruction quantities will b taken off the p"reparéd 1:2.500 raad plans.
Estrmated quantities for any bridges or majcr culvéits that are requrred wifl be ldken from the .

general arrangement drawings and wilf take into account the types of fomdauons {o be used al
each location.

M |
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Sectan 8 - Orgamsaton and Methadology Consultancy Conlesct - November 1995

The quantities will be valued using the’ lnformanon grovided by the Govemmenl of Uganda onthe -
cost of recenl road constructionrehabiitation projects and estimated costs of Kampala City

Roads Phase il Rehabilitation Project.

An estinate of the cost of land ‘acquisition will 3lso be made.

Southetn by:pass

For the purposé of companscn with the Northern by- pass construction cos‘s “and land acquisition
casis previously éstimated for the Scuthern by-pass will be updaled using the rates derived for

the Nodthern by-pass.
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B7

B8.7.1

B.7.2

‘B.7.3

© ensutancy Contract - Novemoer 1533

ENVIRONMENTAL IMPACT ASSESSMENT

Basic Objectives

This component of the sxudy witl assess the mmact of the proposed Northern and Soulherrr by
p3ssas on the environment and wiban fandusi and will make a comparison of the two. Tha
study will cover indigenous people, and environmental effects in pamcular

Overall Approach

Thée methodology proposed for the envirenmental study is based on éxperience and will laké into
account tie guicelings given in the ” "Environmental Manual® pub!rshed by the Eurogedn Unaon in

June 1693,

The me!hodoIogy will be carried out in four main stages:

{i ' Identification, descr rp!:on and mapp'ng of the Northern aod Scuthern by passas

{ii} Review ci existing data

(i) - Field data collection

(v Assessment of enviranmental imeacis of the two by-passes and recommendations of

the preferred alignment.

Identification of Areas of Impact

The areas of environmental impact for each by-pass will be identiied using existing avaltable

- 1:2,500 and 1:£0.000 scale topographic maps and coafirmed in the field,

' B.7.4 Review of Existing Data

We will collect and assimilate’ 2l existing reports, data and information that is available i

' Ugandar o

' Usrna thrs information, a detailed basatine profite of the study area will be prepared field dzta

o!rec.ron will complete the profife and bring it up-to-date.

P
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B.7.5 Assassment of Environmental Impacts

The environmantal impacts wilt be considered Onder three categories 35 follows:-

P.hysibal Inipacts

. Clearing of vegelation and fefling of rees o , _
Removal of stiuctures or sites of scenic, acchitecturai archaeological or hisiorical
significance ) . . _

. Mechanical disturbance e.g. through operation ef vehicles and heavy machinesy during
conslructian ) :

. Establishment of qarries

. Establishient of drdinage iinés. trenches. elc.

. " Water shed modification ’

Social Impacts -
. Effect on animal habils

. Habitat change
. - Land degradation
. - Loss of species - both fiora and fauna
. L Air and neisé polluticn
. Water poliution
* Social-econemic .
« - Crealicn of émployment . _
. " Loss of community fand {farmland. gasture, built-up aceas)’
A Charcoal, fuel wood and building matenal .
. Providing new of improved Zccess to previously inaccessible e undaveloped landfarea.

8.7.6 Impact of Women in Development -

Impact of Women in Development is handied by the study as 3 discrete activity. Some fiald work

“coupled with the collegticn of existing information will be conducted in oder 1o ‘eslablish a basis
for analysing the retationship bétween the ceasiruction of the road and human activityhwell-being.
Spacific atention will 22 paid lo the altitudes and benaviour of women. To this end, the foliowing
factors wii be idenlifiec and analysed.

. Present economic activities, and fixely changes in job dpportunities.

. Parcaotions on eavircnment, heaith and ecenemic aspects in relation to the impioved
(0ad network will be evalusled. This wil include an analysis of Whe expected
improvemients in -social services, & g. heaith, education. el with spedific regard o
women and children. assess the adequacy of any existing struciure. '

. Changes in work patterns with regard to the distance and time spent in the coflectica of
" water and wood, and utifisation patterns will te anticipated.
. - The demographic préfife will be reviewed and fulurg trénds e.g. immigration, will te
‘assassed. Paiticutar attention will te paid to the possible impact the road may have on
. immigration patterns especially a5 they refale o househald structure and the work foad
of wornen, ’

W
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Sacidn 8 - Orgarvsahon and Methodology Cdns-a;rira'ncy Contract - November 1955

B.8. REPORTS AND DOCUMENTS

As ‘required by the Terms of Ralference and agresd during conlract negotiations. the following
reports will be submitted 3t the times shown befow.

-

Incep’iicri Regest:
" Interim Report

« Drait Fina! Regord:

+ Final Regort, -

- & copies within 4 wesKs of the date of nolification distnbuted as follows:

-t copies to NAO:

- o copigs o MOWTAC;

- two copies to EC Cig.

6 copies within 8 weeks of the dale of notification distnbuted 3s follows:

- bwo copies lo NAQ;
- wo copigs o MOWTAC,
- bwvo coptes to EC Clg.

10 copies within 5 weeks of receiot of the Sugerviser's comments on
tha Intenm Reagort , disinbuted g5 follows:

- tA0 cooies ta MAQ:
- four coples o MOWTC;
- fdur capies to EC Dlg.

12 copies within 2 wesks aitar reéeip! of the Supardsor's comments on

the Crait Final Repert, di$lhb0ted as {ollows:

- two copies 1o NAO:
- four coples o MOWTAC:
-sixcopies o ECOg. "~

A stzled in minite (i) of thé minutes of mesting held on 14 March 1985 behween NAO and the
EC Delegation, ihe Oraft Feasiblity Report will include a comparison of the Southern and.
*. Northern Bypassas and make a cecommendaiian on which is the most attractive,
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