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AL INTRODUCTION

In response to the request of the Government of the Republic of Malawi (heccinafter referced
to as "the Govermment of Malawi"”), the G ovcrnnﬁnt of Japan decided to implement the Feasibility
Study on the Reconstruction of Mangechi Road Bridge in the Republic of Malawi (hereinaftec refereed
10 as “the Study™) in accordance with the relevant Jaws and regulations in force in Japan.

Accordingly, Japan Intemational Coopcraﬁbn Ageacy (i]crcinafter refecred to as "JICA™), the
official agency respoasible for the implementation of the technical cooperation programs of the
Government of Japan, will undertake the Study, in —closc cooperation with the authorities concerned of
the Government of Malawi. Ministey of Works and Supplies (hetcinafter rcferred to as "MOWS") shall
act as the counterpart ageacy to the Japancse Study Team thercinafter teferred as” the Team") and also
act as the coordinating body with other relevant organizations fo the smooth implementation of the
Study o behalf of the Goveroment of Malawi

This document sets forth the Scope of Work with regard to the Study.

B. OBJECTIVES OF THE STUDY
The objective of the Study is to conduct feasibility study for the reconstruction project of

Mangochi Road Bridge including its approaches for the period up to the year £ 2005,

C. SCOPE OF THE STUDY
To zchieve the abjectives mentoned zbove, the Study shall cover the following items; '

1. Preliminary Bconomic Feagibility

1L.1. Socio-cconomic assessment
(1) Collection of socio-¢conomic data (population, private and public investment plans,
employment, land use plan and so on by national and regional levcl) _
(2) Collecuon of traffic and transport data including transport system, costs, priée subsidies etc
(3) Collection of national and regional development plans '
(4) Assessment of exssting social-economic conditions and impacts which a new bridge
construction will influence
(5) Forecast of future socio-economic framework

1.2. Traffic Analysis
(1) Traffic sucvey {(O-1) survey, axle load survey)
{2) Fozecast of futuze traffic demand

1.3, Economic Analysis
(1) Examination of available infocmation on vehicle aperating costs, maintenance costs

{2) Preliminary estimation of economic benefits and costs denved from new bridge altematives

o = s
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(3) Cost estimate of the brdge construction and maintenance
{(4) Estimation of the benefits deaved from the badge

{.4. Economic evalvation

(1) Calculation of economic inteenal rate of cetuem, net present values and costs-beaefits analysis

{2} Sensitvity analysis

2. Assessment of institutional capability of MOWS on road and badge construction and

3. Preliminary Bngincedag

3.1. Datz collection and analysis
(1) Sodl and geological data
(2) Climatic and seismic data
(3) Hydrological data
(4) Topographic data
3.2. Site Survey
(1) Topographic survey
(2) Soil and grological survey
(3) Hydrological sucvey
(4) Laod use survey
(5) Survey on matenals mines for construction of road and badge
3.3. Examination of design catena
3.4. Comparauve study of alternatives
(1) Swudy on the construction of new badge aﬁd approaches (routes, location, bridge type and
others) |
(2) Evaluation of altematives
3.5. Preliminary design and quantity estimate of the optimum altemative
(1) Brdge design '
(2) Approach roads

{3) Quantity eshmatc

4, Environmental Jmpact

4.1. Initia enviroomental evaluation
4.2. Eavisoamental impact asscssment

(1} Social impacts assessment

M ey V7
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(2) Namral envitonment

5. Implementation Program

5.1. Construction program

5.2. Maintenance program

0. Conclusions and Recommendations

D. STUDY SCHEDULE

The Study shall be conducted in accordance with the attached tentative schedule.

E. REPORTS
JICA shall prepace the following repoxts in English and submit thew (o the Goverament of
Malaws;
1. Inception Report
Twelve (12) copies

At the commencement of the Study;

2. Intenm Report
Twelve (12) copics
Within two and half (2.5) months after the commencement of the Study;

3. Draft Fioal Report
Twelve {12} copies

Within four (4) moaths aftec the commencement of the Study;

The wrtten comments on the Draft Finai Report from the Governmeat of Malawi shall be

delivered to JICA within one (1) month after submission of the draft final reporis.

4. Final Report
Seventeen (17) copies
Within one (i) month afier the reccipt of the wotten comments on the Draft Final Report from

the Govemnment of Malawi.
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F. UNDERTAKINGS OF THE GOVERNMENT OF MALAWI

1. To facilitate the smooth conduct of the Study, the Government of Matawi shall take necessary

rmcasuees;

(1) to sccure the safety of the Japanese Study Team

(2) to permit the members of the Team to enter, leave and sojoutn in Malawi for the duration of

their assignments therein, and cxempt them from foreign registeation requiremeats and consular fees

(3) to exempt the members of the Team from taxes, duties and any other charges on cquipment,

machinery and other material brought into Malawi for the conduct of the Study

(-1} to exenmpt the members of the Team from income tax and charges of any kind imposed on or in
connection with any emoluments or allowances paid to the members of the 1eam for their seevices

in conncction with the implementation of the Study

(5) to provide necessary facilities to the Team for the remittance as well as utihzation of the funds

introduced into Malawi from Japan in connection with the implementation of the Study

(6} to secure permission for the Team for entry into povate propetties or special areas for the

conduct of the Study

(7} to secuze permission for the Team to take all data and documeats (including maps aad

photographs) refated to the Study out of Malawi ; and

© (8) to provide medical services as needed, while its expenses will be chargeable on members of the

Feam

2. The Goverament of Malawi shall bear claims, if any anises, against the members of the Tear
resulting feom, occurning in the course of, or otherwise connected with, the discharge of thcir duties
in the implementation of the Study, except when such claims arise from gross negligence ot willfui

misconduct on the part of the membes of the Team.

3. The counterpact agency shall, at its own expenses, provide the Team with the followingin

cooperation with relevant organizations;

,Lcj/[ _ _ _ %ﬂ o . _ LL?/U:
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(1
(2

) data and information related 10 the Study available in MOWS, including maps and photographs
) countempart personnel "
{3) to provide office with appropratc area and necessary equipment for the Study Team

{4) credentials ot identification cards

- G. UNDERTAKINGS OF JICA
For the implementanon of the Study, JICA shall take the followmg measoees:

I. to dispatch the Team to Malawi at tts owa c:«fpcnse; and
2. to pursue technology transfer to the Malawian countecpact personael in the cousse of the Study.
H. OTHERS .

JICA and MOWS shall consult with each other in respect of any matter that may arise from or

16 conncectioa with the Study.



TENTATIVE STUDY SCHEDULE
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MINUTES OF MEETING
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FFIG FEASIBILITY STUDY
ON
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The preparatory study team for the Feasibility Study on the Reconstruction of Mangochi Road
Bndge in the Republic of Malawi (hereinafter refecred to as "the Swody”) organized by the Japan
Intemational Coopecation Agency theceinaftec referred to as "JICA") headed by Mr. Kazuhiko
YAMAGISHI visited the Republic ofMala.wi fcom 15t November to 8th November, 1997, and had 2
senies of discussions with the government of Malawi, reprc.scnted by Ministry of Works and Supplics

(heteinaftee referred to as "MOWS”). List of patticipants 1s shown in Attachment 1.

As a result of the said discussions, both sides reviewed and came to an agreement on the Scope

of Work (hereinafter refeered 10 as "S/W™) of the Study, and signed it on 7th November, 1997,

This document summanizes major items discussed between both sides and is meant to

supplernent the S/W for the smooth conduct of the Study.

1. Recoafirmation of the project justification

MOWS reafficmed the study tearo that this projec-t s still high on Government's poionty.
MOWS informed the study team that the desigh of(he road from Mangochi through Chipondé, Nitaja,
Naminga to Liwonde has been completed and the tendering brocess started in October, 1997 with a
prequalification execcise. Completed Tender Documents and a l_'*'casiB{!ily Study Repost were subaoutted
to the study team for inspecton. As a result of the upgrading of this road, the only bottleneck will be
the Mangochi Bridge. | o

MOWS informed the team that plans are underway for the European Union (EU) to fund the
rebabilitation of the M10 road from Mua to Monkey Bay to a Class 1 bitumen road.

MOWS also informed the team that the Development Bank of Southera Afaca (DBSA) bave
expressed intecest to fund the improvement of the M-angochi to Makanjtla road along the eastera shore
of Lake Malawi. Completion of the coastruction of this road will attract tounsm and agriculm;aj

development.

2. Tite of the Study _
Both sides agreed to use "The Feasibility Study on the Reconstruction of Mangochi Road
Badge 1n the Republic of Malawi” as the title of the Study.

3. Study Area
Both sides agreed thar the Study should caver the existng Mangochi Road Bridge,. approaches,

and environs.

7y N s
U | “7 75
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4. Tasget vear
Both sides ageeed that the target year of the Study shall be 2005.

Desirable schedule of this project may be as follows;

Phase 1 Feasibility Study 1998. 2. - 1998. 8.
iI Detaded Design 1999 - 2000
T Construction 2000 - 2002

5. Fconomic evaluation

MOWS requested that the full scale study team should use the HHDM-HI for cconomic analysis

and evaluation. The Japanesc side agreed.

6. Eoviconmental sucvey

Both sides agreed that the full scale study team and MOWS would coopecate to cacry out

cavironmental survey.

7. Steenng Committee

Both sides agreed that the Goveroment of Malawi would establish a Stecang Commmittee
coasisting of Sections of MOWS (Plaaning, Brdges, Highways, Constwuction, Planning & Evalvation),
Ministry of National Heritage, Ministry of Forestey, Fishernies and Environmental Affairs, Ministey of

Finance, Natiooal Economic Council co-opted as required.

8. Uadertaking of the Government of Malawi
(1) The Japanese side requested MOWS to provide the office space for the {uli-scale study team.
MOWS zgreed.
(2) The Government of Malawi shall provide the full-scale study team with copies of all available

data , reporis aad any information considered relevant for the execution of the Study.

© 9. Undectaking of JICA
(1) The Malawian side requested that the MaJawian couaterpart personnel take advantage of training
in }apén telated to the Study to promote effective techaology transfee. The Japanese side promiscd
o coni-ey this request to the JICA Headquarters in Tokyo.
(2) The Japanese side ageeed that JICA would bear the costs to collect new data and information if
required in the course of the Study.
(3) The Malawian side requested that JICA will bear the following costs:

(2) fee of necessary equipment {electricity, telephone, fax machine, furniture}

Ao L 5 7
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{b) approprate numbers of vehicles to be used while the full scae study team is in Malawi

‘The Japanesc side pronised to convey these requests (o JICA headquarers.
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THE MALAWIAN SIDE

1.

L R

Me M. A Kammalere
Me J. A. Makunje

Me E. L. K. Mwakhwawa
Mr. B. Kapoteza

Mr. B. Nayeja

Me. L.S. Siwande

THE JAPANESE SIDYE

1.

ol

Me. Kazuhitko YAMAGISHI
Mr. Koichi KITO

Me. Masahiro ISHIDA

Mr. Ketichi SAKAEBARA

Mr. Tetsuo SEKI

Attachment 1

PARTICIPANTS LIST

Secretary, Ministry of Works and Supplies (MOWS)
Acting Director of Roads, MOWS

Deputy Director of Roads, MOWS

Chief Civil Engincer, MOWS

Civil Engineer, MOWS

Chief Planaing & Evalvation Ofticer, MOWS

Team Leader, Preparatory Study Team
Study Planning, Preparatory Study Team
Bridge Maintenance Plansing, Prepacatory Study Team

Natural Coaditions/Environment, Preparatory Study Team
€p 3 !

Assistant Resident Represeatative, JJCA Malawi Office
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SECRETARY TO THE TREASURY
P.O. 80X 30043
LILONGWE 3

MALAWY

Ref. No. 31/3/1 ' 19th Harch, 1897

Hizs Excellency the Ambassador,
Embassy of Japan,

P.0. Box 34180,

Luseka,

ZAMBIA.

(Attn: Mr M. Yuuki)

Your Excellency,

REQUEST_FOR CONSULTANCY SERVICES : MANGOCHI
BRIDGE OVER THE SHIRE RIVER

He ha@e-the honour to forward herewith the terms of reference
for a feasibility study on the Construction of the Hangochi Bridge
over the Shire river. '

The main objective of the proposed study is to determine the
econowic and technical feasibility of replacing the current bridge
with a permanent structure in order Lo provide a more durable and
stable crossing over the Shire river in Mangochi district.

The purbose ‘of this letter is to officially request the
Government of Japan to consider financing the proposed feasibility

study.

We should be most grateful for Your Excellency’s kind
congsideration of our request.

Please accept, Your Excellency, the assurances of my highest
consideration. '

Tam, Your Excellency,

S AV
) .
John M. Hhango

for : " SECRETARY_TO THE TREASURY
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TERMS_OF_ REFERENCE FOR CONSULTANCY SERVICES FOR AN
ECONOMIC FEASIBILITY STUDY o
OF _THE MANGOCHI BRIDGE OVER THE SHIRE RIVER

TITLE OF THE PROJECT:  FEASIBILITY STUDY FOR THE MANGOCHI
' - BRIDGE OVER THE SHIRE RIVER

LOCATION OF THE PROJECT : The project is located in Mangochi
district- in the Southern part on the
shores of Lake Malawi.

i) Current Situation of the Sector:

The total road network for Malawi is ahbout 14,594 Kilometers
of which about 18 per cent is paved. The primary network
consists of main and secondary roads. 0f this primary
network, the major part has been bituminised providing a high
quality all weathexr surface. For example all major road links
with neighbouring countries are all of bitumen surface; the
road linking Blantyre to Mwanza en-route to Zimbabwe through
Mozambique was completed and opsned to traffic by 1987. The
road linking Lilongwe through Mchinji to Lusaka, Zambia was
completed in late 1978,

The latest road link to be completed is the Karonga-Songwe
which forms part of the Northern Transport Corridor, a multi-
modal transport system designed to provide access for Malawi's
international trade to the port of Dar-es-Salaam, in Tanzania.
Under this project the Malawi government has carried out port
improvements on ports along lake Malawi, rehabilitation of
some roads has also been carried out, while in Tanzania Malawi
cargo centres have been established. The cargo centres
consists of dry goods and fuel transshipment facilities for
Malawi' s international trade. '

ii} Problems to be solved in the sector:

a) To continue improving the road network in order to
facilitate the opening up of domestic and
international trade routes; o -

b) To improve the utilization of the existing road
infrastructure; o e
ch To h=lp the people in the oroject areas gain access

to incoms generating activicies i.e. agriculture;
fishing; and also to social services such as
nospitals and schools.

ToRKE 1
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" The consultant shall familiarize himself and comply with

SCOPE _OF THE S$STUDY

The objectives

The abjective of the study is to determine the econocmic and
cechnical feasibilitvy of replacing the current bridge with a
germanent structure in order to provide a wmoxe durable and
stable crossing over the Shire river in Mangochi district.

Description
The study consists ci:-
i)  Review of the existing data on the project;

ii} Collection of economic, operating and physical data
that may be necessary to support the technical and
economic feasibility study of the bridge;

iii) Comparative economic studies for a different
location and design options;

iv) bPreliminary engineering survey and design for the
preferred location and design options including,
preliminary cost  estimates and implementation
schedule,

DETAILED TERMS OF REFERENCE OF THE STUDY

General

The consultant shall co-operate fully with Government
Ministries and Deparctments responsible for transport issues.
He shall liaise closely with the Ministry of Works and
Suoplies throughout the period of the services, keeping them
fully informed at all cimes.

rroW
[
0 —

laws, customs and practices in Malawi in relation to
works. = ' '

All available data will be supplied by the Government, but ihe
consultant will be solely responsiple for the interoretation

TQRKB 2
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5.2

[¥3]
)

and analysis thereof.

All activities of the consultant shall be carried out in
strict accordance with the general regulations: for:works,
supply and service contracts financed by thez Japanese
Government and the general conditions for- serviceé¥cdntracts
financed by the donor. He shall be responsible for-providing -
all resources necessary to complete the services in accordance
with these rzoulations and conditiens.

ECONOMIC FEASIBILITY

in order to justify the investment, the consultant will
carry cut a thorough economic evaluation of the project.
in addicion, he should comment on the role of the vroject
in relation to both the national and regional development

plans.

With regard to transport 1links between Malawi and

Mozambigue, the consultant shall describe the existing
transport system { road, rail, lake, ports and shipping,
aviaticn, pipeline etc) and assess possible constraints
and botrlenecks,

The consultant shall examine the transport supply and its
eificiency such as:

[y
—

“The capacity of the different wmodes of
transport and their utilisation;

ii) Public and private transport enterprises;

Jer

14
e
—

Competition in the suvply ( orice subsidies,
transport charges, government intervention in
transport pricing}; '

iv} Constraints on the transport supply ( such as
availability of fuel, spare parts, transporc
costs, and transvort prices);

V] The impacc of this vroject : on the
transporcacion of agricultural goaods in tike
vroject catchment area.

-3

he consultant shall analyse the sconomic potential as

TeRKS 3
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well as the potential for inter-regional and ocean going
trade in the project area focusing on:

i) Population, { past, present, and future
growth}, employment by sector, unemployment
rate, migration, socio-cultural aspects;

ii) Ccconomic resources in agriculture, mining,
2nergy, manufacturing and fourism;

)
-
e
o
U g

xploitcaclion of the economic votential, { pasc
- 10 vears and the fucure develcoment;

iv}) Constraincs on <tne exploitation of the
ecenonic potential, { woricing, transporc,
institutional, building, marketing, role of
skilled labour, financing etc.};

v) Private and public investments both realised
and prejected, nature of investments, amount,
location, results achieved or expected;

vi} Exchange of goods, {nature, origin and
destination) in the bproject area between
neighboring countries;

vii} Covernment plans and targets, prospects and
constraints.

The consultant shall indicate measuves appropriate for
the improvement of the economic and social sitwation of
the population in the project area, which do not require
major funds and which can be realised relatively quickly,

and which would be assisted or made possible by the
proposed improvements in the construction of the bridge.
He shall estimate the costs involved and assess the
henefits to the population resulting from the project.

~On the basis of the economic potential in the project

area, the consultant shall indicate possible future
investment projects appropriate for increasing the inceme
and employment of the population in the sectors of
agriculture, mining, manufaccuring, energy, and tourism.

The consultant shall identify existing institutional
constraints and indicate which policy measures appear
necessary to ensure the economic and financial viabilicvy

ToRKB 2
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of the proposed project.
Traffic Analysisa

The consultant shall determine the type and.volume of
existing traffic using the bridge by analysing all
existing statistical data, and by conducting and
analysing such traffic counts and origin and destination
studies as are required to determine the nature of the
craific and the present volume of freight and passenger
movements.

Traffic studies will include:

i) Txisting traffic composition, occupancy, and
volume counts taking account of seasonal
variacions;

ii) Origin and destination studies; and

iil) Forecasts of annual average daily traffic
composed of normal, generated, and diverted
traffic, by appropriate vehicle type.

Traffic surveys shall include counts on a 24 hour basis
in order to record long distance and cross-border traffic
moving at night.

The consultant shall identify, describe, and quantify

existing and potential traffic generating factors in the
immediate areas served by the bridge, or in areas likely
to be influenced by its future iamprovements, based on the
econonic development of the region and the future needs
for road transport. Such needs will result, inter alia
from:

1} copulation growth and changes in the rural and
urhan poopulation distribution;

ii) national and regional economic growth;

iii} development | of = agriculture, - industry,
carmerce, and tourism within the project area;

1=
[,
——

b -

development = of social services, medical
facilities and schools;

ToRXB 5
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5.2.11

5.2.12

5.2.13

5.2.15

iv) other factors identified by che conrsultant.
Based on the above analyses, the consultant shall make:

i} detailed annual traffic forecasts for a period
of 10 years with present and future inter-
regional trade after the completion of the

DrYoject;
i) more general projections ¢ Iuture vraffic by
class of vehicle Zor the following 10 years.

Although greater =mphasis is given Lo accurate
forecascing in cthe earlier part of the project’'s life,
all traific forecasts shall be given at three growth
rates, namely, low, medium,and high. The consultant
shall use the medium level of forecasts for use in the
final evaluation of the project, but shall use the other
two in the sensitivity analysis.

In developing the final trafiic forecasts, the consultant
shall give particular attention to the future mix of
vehicles in the traffic population. Due attention shall
be given to changes in vehicle sizes and types that will
arise when improvements are made in the condition of thne
bridge.

Economic costs

The consultant shall examine all available information on
vehicle operating costs and road maintenance costs, and
shall produce valid current estimates of such costs for
the present structure and the proposed new structure.

Since the greatest element of measurable and guantifiable
user benefits to be derived from the improvement of roads
and bridges are, in practice, derived from savings in
vehicle operating costs, the consultant shall give
varticular attention to the developwent of valid current
estimates of such costs. Tn particular, and where a
computer based highway investment model has been used, or
based on a programme develoved by an international agency
or research organization, the consultant shall ensure
that all individual factors units costs {such as tyres,
fuel, crew wages, insurance} which are inputs into tine

‘model ave derived from direct investigations of local
sources OL subpply.

ToRKZ &
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5.2.16

wy
(2%

17

5.2.19

S.2.20

5.2.21

The consultant shall carefully decail in the report all
the data, agsumptions, and parameters which have been
used in develeping esleates for thc current vehlcle
operating costs.

For construction costs, the consultant -shall give
estimates broken down into foreign and localicurrency
components according to  the details given for
constructicn costs in paragraph 5.3.17.

For maincenance cosis the censultant shall ensure thac
such costs are strictly related to current and forecastc
traific volumes, and shall detail in the reports all thas
data assumpticns and parameters wnich have been used to
develop estimates of current and future maintenance
costs, winich shall be split into foreign and local costs
given in paragraph 5.3.17. :

In determining the economic costs for all factors in the
project, the consultant shall ensure thak all costs are
net of all taxes and duties, or any other transfer
payments Lo government. Shadow prices which reflect the
true scarcity of the value of resources shall be used in
all calculations. :

Economic analysis

The congultant shall undertake evaluations of the
economic viability of the project for the twenty years
following the completion of the construction of the
bridge. Fer this, the economic costs of the construction
of the casign standard being evaluated shall be compared
with the relevant level of economic user benefits derived
from implementing the project at a different design

- level. The design which results in the greatest user

benefits in relation to costs shall be determined as the
optimum design and shall be selected for 1mplementatlon.

User benefits shall be expressed prlmarlly in terms of:
i) savings in vehicle operating costs;

ii} savings in maintenance éxpenditure;

tii) 510ua1 value of thn bridge structure at the
enc of the evaluation perlod

tvi any other factor that the consultanc may

ToRKB 7
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5.2.22.

(%3}
™
s
Lt

5.2.25

- e
. mavy have on the position of women in development in the

consider relevant for the analyses.

In view of the fact that many indirect econemic and
social benefits arising from the improvements in road and
bridge conditions are "intangible" or are difficult to
auantify accurately, the consultant shall- undertake
detailed gualitative analyses of these benefits. Only
when such benefits can be firmly demonstrated in
guancitative terms shall they be included in the economic
analysis. In all ocher cases these tenefits will not be
included in the economic evaluation of the project, hut
may ©oe wused as secondary justification for the
implementation where appropriate.

The evaluation shall e expressed in terms oi:
i) the economic internal rate of return (EIRR};

ii} first year rate of return to indicate the
optimum year of construction and opening of
the bridge; ’

" iii) the net present value (NPV)} in relation to the
‘ governwent’s current opportunity cost of
capital;

iv) the benefit cost ratio for:
a) each country (Malawi and Mozambique);.
b) : the bridge project;

cl regional aspects.

' The consultant shall also undeftake sensitivity analyses

on the results of the finally selected design standard.
In these, apart from the levels of traffic forecasts
vreviously discussed in paragraph 5.2.11, all costs and
penefits shall be varied by up to plus or minus 20 per
cent, or at another level deemed appropriate for the
analyses and agreed with the government.

Impact on Women in Cevelopment

The consultant shall ‘ndicate the impact that the project
[

ToRKB 8
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5.3

proposed project area. These indications shall cover
such areas as:

i) changes in job opportunltlea particularly
- relevant to women; .

ii) the improvement in social sexrvices
patticulally appropriate for women and
cnildren, such as health, medical services,
and education;

changes in work patterns such as water
carrying and wood gathering and any other
factors considered appropriate by the
consultant.

=
e
[y
—

PRELIMINARY ENGINEERING

General

Within the scope of the feasibility study, the consultant
shall conduct all topographic surveys, aerial surveys or
satellite imagery ( if required), hydrological studies,
sub-surface explorations, materials survey, and other
field and laboratory examinations of optional sites,
location of suitable construction materials, and water,
and the preliminary engineering. This shall comprise
inter alia:

1} topographic surveys, plans and profiles of
proposed sites;

ii) materials testing, soils investigation and
pavement evaluation to identify and test
appropriate materials for the construction and
maintenance of the bridge;

iti} hydrologicai and hydraulic studies.

Pesign standards

The geometric and loading standards to be used will be as
agreed in writing with the Government of Malawi. The
consultant shall be responsible [for the design details

ToRKB %
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within this framework. The mechcdologies employed for
the design of the pavement, earchworks, drainage and
structures shall conform with the latest techniques while
ensuring use of available materials. At all times, a
balance must be made between capital and maintenance
CoSts.

The metric system shall be used throughout. The
standards for the design of bridges as adopted by the
Goverament of Malawi shall be adhered to at all times,
wnere this is not possible, adeguate explanation shall be
given wnere c¢ifferenc standards are recommended and
supseguently adopted.

Climate, Topography, Geology and Vegetation

The consultant shall describe the climate conditions of
the study area, vroviding details of:

oo
-

rainfall {monthly distribution and intensity,
including rain days per wonth);

ii} temperature { minimum, medium, maximum, and
monthly ranges throughout the year);

iii) other climatic features of importance {(e.g.
wind, erosion, effects of extreme temperatures
on the alternative wearing course designs}.

The consultant shall provide a topographical description
of the project area ( bridge site) and the effects of
relief on the vertical alignment.

A catalogue of the relevant geological features of the

study area including a description of the soils and rocks
encountered on the proposed sites, and their effect and
influence on such factors bridge location and design
shall be compiled by the consultant. The influence of
geclogy and availability of construction materials and
water are to be regarded as of great importance by the
consultanc. The consultant shall provide, as far as
possible, information on the quantities, guality, and
potential sources of water required for construction
puUrposes.

" A descriotion of the tyve and density of the vegetation

as well as existing and potentcial agricultural land use

TORKB 10

T 3121



5.3.10

ot

within the study area, shall &te provided by the
consultant. : : :

Mapping, and Aerial Photography

No relevant aerial photographs exists. The consultant
shall assess the need for, and include in his proposal
the <est of, any mapping, aerial photegraphy, or
satellice imagery considered necessary for the study.

Hydrology and Drainage Investigations

The consultant shall provide a complete description of
the nydrological {esatures of the area, including:

i) information about soils drainage at the
proposed site, such as sub-soil drainability
drainage impedance, flocding etc.;

ii) characreristics of required water crossings.

Sufficient information shall be obtained by the
consultant based upon the guide lines provided by the
Government of Malawi and supplemented by other relevant
sources of information, to justify, and provide the basis
for the preliminary engineering design of all systems and
structures, and for feasibility costing purposes. The
consultant shall be fully responsible for obtaining all
the data and information necessary for him to carry out
hydrological and drainage investigations and designs.

investigation of optional sites

The consultant shall investigate all possible sites for
the construction of the proposed bridge. Evaluation of
all feasible sites shall he carried out taking into
account the following among other factors:

i) existing road links, and their residual value,

if any;
ii) landuse including existing settlements;

iii} locations of sources of suitable materials;

ToRKB 11
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5.3.12

5.3.14

5.3.15

iv) hydrological and drainage characteristics;
v) environmental effects.

Account shall be taken of any previous studies of the
project, but results of these shall not be considered to
be binding in any way. The consultant shall comment on
the implications, merits and problems associated with
2ach alternative site, and- - previde reasons for the
selaction and recommendacicn ci one particular site.

Preliminar? Soil Investigations

The consultant shall undertake all preliminary soll
investigations and tasts, and identify cype and sources
of construction materials necessary for the economic
feasibility, final design and construction of the bridge
and associated infrastructure. These should be taken
into account when selecting the final bridge site.

Preliminaxy Design

Based on traffic studies, economic analysis and the
geotechnical tests, the consultant shall, develop at
least two, and not more than three preliminary designs
for the bridge project, and shall ascertain the merits
and demerits of each to determine the. final design to be
adovted for the bridge, whose design life should be taken
as 20 years. It will be necessary for the consultant to
provide thée comparative data for the construction and
maintenance costs for the different designs considered,
in order to support the final design adopted for the
bridge project. '

The consultant shall prepare preliminary design drawings,

using the format and title sheets as reqguired by the

Government, as follows:
i)  Location plans, scale 1:50,000;

ii} - 3ridge plans, scale 1:5,000 showing the center
" line, with chainages of cross-sections,
horizontal curves, location, description and
references to all drainage and road works;
right of way demarcation indicating land
utilization; and orher relevant natural and
cadastral information;

ToRKB 12
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5.3.16

iii) Typical cross-sections of the proposed design
shall be prepared at scales acceptable to the
government,

Environmental JYmpact

The consultant shall conduct analyses which shall detail
the positive and negative effects of the development of
:he project on the environment, and shall recommend
appropriate solutions to minimise and undesirable effects
resulting from improvements to the bridge. The analysis
snall include, but not limited to the following factors:

i the role of the project in the development

plans at the national and regional levels;

ii} preservation of the areas and landuse of the
parcicular value including agricultural land,
natural conservation areas, cultural and
historic sites, forests, and other important
natural resources, etc;

iii) assessment of the direct impact on agriculture
and demography, particularly the utilisation
of fuelwood and water resources;

iv) disturbance of vegetation, and pléns for the
re-vegetation;

v) -the prevention of soil erosiaon and
sedimentation; '

vi) the prevention of health hazards arising from
pounding water and pollution of water courses
and / or sources;

vii) measures for  the réhabilitation of

construction materials borrow pits and
quarries; '
viii) health and sanitation for  the

construction labour units;

ix) the avoidance or reduction of visual
intrusion, and; :

«} the prevention of undesirable roadside or

TeRKB 13
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bridge side developments and visks, and
requlations and measures to limit negative
impact on adjacent communities and areas.

5.3.17 Cost Estimates

dased on the study analyses and findings the consultant
snall furnish:

i}

ii)

5.3.18 The cask

a preliminary guantities 2astimate with an
accuracy of plus or minus 20 per cent for the
vroposed constyuction. The principal
guantities shall include common excavation,
rock excavation, determination of the spans
and types of foundations; and

preliminary c¢ost estimates with an accuracy of
plus or minus 20 per cent for the construction
of the bridge and associated road works. This
estimate shall be based on locally derived
unit oprices appropriate for the estimated
quantities in $.3.17 (i)} above. The estimate
shall give details of foreign and local costs
by main work items, as well as taxes and
duties to be paid.

estimates shall include the following

components:
1)

i1}

Foreign currency:

a) imported equipment, materials and
supplies;

b) identifiable foreign component s of
domestic manufactured equipment,

materials and supplies;
c} salaries of expatriate personnel;

d) = profit and overheads of foreign firms
where avppropriate.

Local currency:

a) right-of-way acguisition { which will not

ToRKB 14
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be included in the economic evaluation of
the project};

b) local materials, supplies, and services;
<) salaries and wages of local employees.

I'n addition, the consultant shall present separately a
detailed analysis of the taxes and duties elements of the cost
estimaces,

REPORTS AND TIME SCHEDULE

Reports

The consultant shall prépare and submit the following
reports. All reports shall be in the English language
and prepared on metric size paper:

i) Inception Report: Summarizing initial £findings,
and giving proposals for the
conduct of the services in ten
(10} copies to the Government
of Malawi, and two (2) copies
to the donor directly.

1i) Progress Reports: The consultant shall produce
progress reports at two (2)
months intervals showing the
programme , progress,
difficulties, staff employed
and other salient points
including photographs, in ten
{10) copies to GoM and Ltwo (2)
copies to the donor.

iii} Draft Final Report: Giving findings, analyses and
" recommendations in  ten (10}
ceopies to the Government of
Malawi, and two {2} copies to
the donor directly.

tv) Final Report; N Incorporating all modifications
based on the comments. by the
GoM and the donor in fifteen

ToRKB 15
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{15) copies to GoM and two (2}
to the donor directly.

.2 Time Schedule

.2.1 The consultant shall commence the study within thirty

(30) calendar days of the effective date of the contract.
The effacrive date shall be the date on which the
consultant is awarded the contract.

.2.2 The following shall bpe observed in carrying out the

duties:

Schedule of Execution
i) Effective date of the contract T M

ii} Commencement of service ( within 30 days

aft?r effective date of contract) : Mo+l
iii) Inception report o O A
iv}) Dbratft final report : : M+ 4
v} Comments and approval_by donor aﬁd GolM

on the Draft Final Report : M+ 5
vi) Final Report : M+ 06

TERMS OF PAYMENT OF FEES

.1 Description

.1.1 " Terms of payment of fees shall be detailed in the

proposed contract format to the letter of invitation for
submission of proposals.

.0 RESPONSIBILITIES.OF THE GOVERNMENT O MALAHI

ToRKB 16
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.2

.

.1

Documents

The GoM shall provide the consultant with copies of all
data, existing photographs, reportsg and any information
considered relevant for the execution of the consultant’s

Cwork.

If required and cavacities available the services of the
Materials Laboratory and Survey departments will be made
avairlable t£o the consultant on such terms and conditions
to be agreed uvon by the consultant and the GoM.

Lialson

The consultant shall submit his detailed work programme
to CoM for review and approval prior to commencement of
services not later than thirty (30) calendar days after
the signature date of the contract. '

In connection with the work of the consultant that
requires the cooperation of government and other public
agencies, the government will provide liaison and is to
ensure that the consultant has access to all information
recquired for the completion of the design.

As the design progresses, the consultant’s project
manager shall maintain close liaison with GoM and shall
submit regularly, according to the work programme, draft
design proposals for earthworks, pavement, alignment
bridge structure and other technical aspects of the
design for approval.

Training of Counterparxt Staff

The consultant shall provide a training plan for
counterpart staff, and on its approval by the GoM, it
shall be implemented accordingly.

GoM will assign qualified counterpart staff to work with
the key versonnel of the consultants in so far as the
exigencies of the services allow.

Privileges and Ilmmunities

The consultant shall pay all Malawi Customs Duties except

ToRKB 17
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on all equipment, spares, materials or other things

‘required:rand certified by the GoM as heing necessary for

the purposes of carrying out the work covered by this
agreement—and*imported into Malawi by the consultant or
obtained from the bonded warehouse, shall bhe free from
any duty imposed by any written law relating to Customs
and Excises; vrovided that such duty shall ‘become
payable, unless such items not expended are either re-
exported from Malawi not more than three months after the
completicn or are used by the consultant on other
orojects on behali of the GoM, or become the property oL
the CoM.

The consultant shall comply with Labour aad immigration
Regqulations. Uowever, in the event of any problems
arising therefrom, the Ministry of Works shall offer
assistance in obtaining the necessary permits.

RESPONSIBILITIES OF THE CONSULTANT

responsibilities of the consultant

All data, reports, information obtained from the GoM in
the execution of the services of the consultant shall be.
properly analysed and reviewed by the consultant. The
responsibility of the correctness of using such data
shall rest with the consultant. All such information,
data, revorts, etc, shall be treated’as confidential.

The consultant shall make his own arrangements for all
necessary office and living accommodations,
transporcation, supplies, surveys, investigations,
testing, secretarial services, etc, in connection with
this work. ' '

The consultant may carry out laboratory and other tests
in the government'’'s laboratorxry in Lilongwe on such terms
and conditions as may be agreed with the GoM. In such
cases, the consultant shall be responsible for defining
and supervising the tests.

Efe bbb L& b b bbbl bbbl
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