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PREFACE

~ In response to a request from lhe Govemment of the Republic of Zambia and the Government of
the Republic of Zimbabwe, the Gov. ernmem of Japan decided to conduct a basic design study on the
Project for Proposed New Bridge over the Zambezi River at Chirundu Border Post and entrusted the
study to the Japan International Cooperat:on Agency (JICA).

JICA sent a study team to both countries from August 11 to August 30, 1998.

The team held discussions with the officials concerned of the Government of the Republic of
Zambia and the Government of the Republic of Zimbabwe and conducted a field survey at the study
area. After the team returned to Japéin, further studies were made and the report was finalized.

1 hope that this report will contribute to the promotion of the Project and to the enhancement of
friendly relations between Japan and both countries.

[ wish to express my sincere appreciation to the officials concerned of the Government of the

Republic of Zambia and the Government of the Zimbabwe for their cooperation extended to the tean.

October 1998

( )
< gl

Kimio Fujita

President
Japan Intemationl Cooperation Agency



October 1998
Leﬁer 6f Transmittal

We are i)leascd to submit to :}oi; the basic design study repbri. on the Project for the Proposed
New Bridge over the Zambezi River at Chirundu Border Post in the Republic of Zambia and the
Republic of Zimbabwe. ' ‘

This study was conducted by Chodat Co., Ltd. under the contract to JICA, durmg the penod from
Juty 13 to Octeber 30, 1998.In conducting the study, we have exammed the feasibility and rationale of
the Project wnth due consideration to the present situation of Zambia and Zimbabwe and formulated
the most appropriate basic design for the Project under Japan’s grant aid scheme.

Finally, we hope that this report will contribute to further prombtion of the Project.

Very truly yours,

Yusuke g imura
'Project amager
Basic Design Study Team on the Project
for the Proposed New Bridge
over the Zambezi River
at Chirundu Border Post in

the Republic of Zambia and
the Republic of Zimbabwe
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Abbreviations

A. Authority and Agencies

JICA : Japan International Cooperation Agency

MLGH  : Ministry of Lecat Government and Housing, Zambia

MLGNH : Ministry of local Government and National Housing, Zimbabwe
MOQFED : Ministry of Finance and Economic Development, Zambia
MOTE  : Ministry of Transport and Encrgy

MWS  : Ministry of Works and Supply

NEPC  : National Economic Planning Commiltce, Zimbabwe

SADC  : South Africa Development Community

ZRA : Zambian Revenue Authority

ZRA : Zimbabwean Revenue Authority

B. Other Abbreviations

GL : Ground Level
oD : Origin and Destination Rescarch
PC : Pre-stressed Concrete

VAT : Value Added Tax
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Chapter 1 Back Ground of the Project

Both of the Republic of Zambia and the Republic of Zimbabwe are located at middle of intand of
southern African continent, The population of each country is 9.2million and 11.3million in 1996, the
land are is 753,000km? and 391,000km? and the p&)pulation density is 12.2/km? and 28.1/km?
respectively. o R L S

~ The most of the area at both countries are resting on high plateau of more than 1200m from sea
level and have a gentle weather of approx. 20°C of annual mean temperature and approx. 800mm of
annual rain fall. There is a clear distinction of dry and wet weather scason. |

' The republic of Zambia achieved the independence in 1964 however, the Republic of Zimbabwe
stayed in the British Commonwealth as the British Territorial Southern Rhodesia until 1980. Gross
National Product of each country shows US$400/head and US$540/head in 1995 respectively.

Since both countries are located at inland, their transportation is relying mainly on railway and
road. Railway and road net work connecting the major ports at coastal countries such as Tanzania,
Mozambique and South Africa and the major cities of intand in southern African countri¢s are
recognized as the important transport infrastructures and of which maintenance is the most important
issue of the South African Development Committee (SADC).The road sector is increasing the roll in

these days because of which superiority on the transport efficiency. '

The road net work in Zambia is poorly provided and maintained due to insufficient investment
afler the independence. Total length of road is 66,800km however, including gravel paved road, only
8,700km is paved in 1995. On the other hand, the road net work in Zimbabwe is relatively well
provided and maintained due 1o regular investment by the time of the independence. Total length of
road is 91 ,000km and, including gravel paved road, 56,000km is paved in 1996. ‘

Trunk roads at both countries are maintained as tar paved road however, due to insufficient
investment for road maintenance work after the independence, road sections exceeding durability
period, which requires repair work, are increasing in these days. In order to solve the problem, as their
policy, both Governments are planning rather to invest mainly for the maintenance work on the
existing trunk road net work than to invest for new road construction.

The international trunk road connecting Beira Port in Mozambique, Harare in Zimbabwe and
Lusaka in Zambia is known as Beira Corridor. This trunk road across the Zambezi river at Chirundu,
border post between Zambia and Zimbabwe, therefore, the existing Chirundu border post is consisting
of a bridge and each border facility at both ends. : ' '

At Chirundu border, traffic volume is increasing in these days however, due to lack of capacity of
the border facilities and superannuation of the bridge, vehicles are being forced to idle for hours for
passing through the border and there is a load limit to heavy vehicles both of which is causing low
efficiency of commodity flow on the trunk road.

Under such a circumstance, both Governments requested for the implementation of Feasibility
Study on the New Bridge over the Zambezi River at Chidundu to the Government of apan and Japan
International Cooperation Agency (JICA) conducted the study from June, 1997 to March, 1998 and
examined the plan in both of technical and social economic aspects.
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Since both countries are located at inland, their transportatian is relying mainly on raifway and
road. Raitway and road net work connecting the major ports at coastal countries such as Tanzania,
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after the indepeadence. Total length of road is 66,800km however, including gravel paved road, only
8.700km is paved in 1995, On the other hand, ihe road net work in Zimbabwe is relatively well
provided and maintained due to regular investment by the time of the independence. Total length of
road is 91.000km and, including gravel paved road, 56,000km is paved in 1996.

Trunk roads at bolh countries are maintained as tar paved road however, due to insufficient
investment for road maintenance work after the independence, road scctions exceeding durability
period. which requires repair work, are increasing in these days. In order to sofve the problem, as their
policy, both Governments are planning rather to invest mainly for the maintenance work on the
existing trunk road net work than to invest for new read construction.

The intesnational trunk road connecting Beira Port in Mozambique, Harare in Zimbabwe and
Lusaka in Zambia is known as Beira Corridor. This trunk road across the Zambezi river at Chirundu,
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of a bridge and each border acility at both ends.
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the border facilitics and superannuation of the bridge. vehicles are being forced to idle for hours for

passing through the border and there is a load limit to heavy vehicles both of which is causing fow
efficiency of commodity How on the trunk road.

Under such a circumstance, both Governments requested for the implementation of Feasibility
Study en the New Bridge over the Zambezi River at Chidundu to the Government of Japan and Japan
International Cooperation Agency (JICA) conducted the study from June, 1997 to March, 1998 and
examined the plan in buth of technical and social cconomic aspects.
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Chapter 2 bonterité of the Projéct

2-1 Objecmes of the Pro;ect

The Otto-Ben Bndge over Zambezn river at Chtrundu border bemeen Zambua and Zlmbabwe
on the route of the Beira Corridor starting from Beira port in Mozambique and Jeading to Lusaka in
7ambia through Harare in Zimbabwe, was constructed in 1939 by United Kingdom. -

The bridge is passable at only one tane due to the old deslgn and t‘urther more, the !oad is
hmned as max.55t with one vehicle at a time.

In addmon to the above condition, passing lhrough Clurundu border becomes a bottle neck of
the traffic on the Corridor due to insufficient capacity of border facilities and inefficiency of the
procedure of customs clearance, thus a new bndge construchon and 1mprovement of border
facilities are incvitable.

At SADC, the improv ement of border facnhues at Chlrundu was decnded as the most 1mponant
project for the improvement of Beira Corridor at the meeting held in August 1996,

The objective of the Project is to promote economic development in counfrics traversed by the
Belra Corrsidor and other countries to the north and south of Zambia and Zimbabwe by;

a) reducmg transportat:on costs;
b) reducing constricted cargo flow; and
¢) improving border post facilitics.

2-2 Basic Concept of the Projéct
2-2-1 Capacity of Border Post Facilities

This Projecl is the improvement of border facilitics at Chirundu. Due to increment of traffic
volume passing through the border in recent years, the modemnization and capacity increase on the

- border facilities and a new bridge construction at the border between Zamb:a and Zimbabwe
became necessary.

In order to make the target for an improvement plan quantitatively, the planned )ear is set as
2010 and the capacity of each facitity is decided based on the assumed trafTic volume of the period.

(1) Traffic Condition

The past trend of traffic volume at Chirundu is as shown in Table-2-1.

Tabte-2-1 Traffic Volume at Chirundu ' Unit:vehicle/day
1935 | 1986 | 1987 | 1983 | 1980 | 1990 | 1900 | to92 | 1993 | 1994 | 1995 | 1996 | 1997
Out 36 3 55 32 6sf 61 | 104 s6| 90| NA 2] 137
In 34 49 56 63 69 61 103 ng| o 102 NA| - 81 119
Total 70 g6 | wadl was | oaasl e s 22] ww| 92| NAG 63| 256
Out: Ouibound from Zambia 1996 is result from SATCC survey
In: Inbound to Zambia 1997 is result from JCA survey




(2) Plaﬁncd Tfafﬁc Yalume

Future 1raﬁ'10 demand at Chirundu is eshmated as shown in Table-2-2; based on the flow of
cargo and people and traf¥ic volume trend shown in Fig-2-1, :

The estimated volume of traffic was worked out by using the result of O.D. (Origin and
Destination) investigation at the Feasibility Study and the estimated cargo volume on road
transportation. And the future cargo traffic demand in 2002 and 2010 were worked out taking
7.5% of anhual traffic volume increase into account. The future traffic demand of passenger car
and bus was worked out based on the estimated number of traveler. As the result, it was known
that the traffic demand will exceed the allowable capacity of the existing bridge of 300units/day

in 2001.

Further, the actual traffic volume in 1997 reached 25Cunits/day and in case the annual traffic
volume increase is constant, the traffic demand will exceed the allowable capacity of the existing

bridge even before 2001.

Traffic capacity ol the
e:atngbndg!

8§00 o - -—
Actual
10 e Extrapelation
s00 | T Estmate e
!
500 :

2
4 33 g
Fig-2-1 Future Traffic Demand at Chirundu Border Post
Table-2-2 Future Traffic Demand {(Unit/D)

Direction ‘ 1597 2002 2010
Zambia—Zimbabwe 111 161 252
Zimbabwe—Zambia 110 161 254
Total 221 322 506

(3) TralTic Demand and Existing Facilities

1) Necessity of the New Bridge

- As shoivn_ in 'Fig-:2-2, tra_ffic capacity of the existing bridge is 300 vehicles per day under
1Zhours operation. Future traffic demand by the year 2001 will exceed the capacity, and under
* 14hours operation, traffic demand will exceed the capacity in 2003. Qverflowed trafiic have to

divert to the other route such as Kariba dam, Victoria fa_lls route elc.

| 2) \Iecessny of Border Post Facnlliles {mprox ement

As shown in Fig-2- 3 handlmg capacnty of the border post faca!mes is estimated as 250
\ehtcles per day under 12hours operatson and as 300 vehicles per day under 14hours operation.




Future traffic demand will exceed the capacily of under 12hours operation in 1999 and even
14hours operation in 2001. Vehicles arcived during the day coutd be handled in the aflernoon

however, when the traffic volume exceeds the capacity of the border posl it wxll cause the
malfunction of the border.

o
0 .
i - -;; L 12 hours operation - J 2008
s [ B g = £ %;j ] . T
| i et et | —— 1 .
gwo rf"'—’. _ 300 vehicle fdry &0 ! / ! Yntic n W97
% %0 = . % il ! / ;
200 'f{;—— - e e T B =2 ' ,/ Capaclly of Bocder Poat
‘00 U T (U O P I i _.-20 ............. i .......................
] Llﬁ.,!;, JEEEE BUOY QU o [ — 7_{'__ - -—19— :
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Fig-2-2 Traffic Volume and the Bridge Fig-2-3 Traffic Volume and the
g g g

Capacity Border Post Capacity

(4) Bridge Facility

Existing Otto-Beit bridge is a single span suspension bridge of 360m in length and 5.5m in
width built in 1939. Bridge structure is maintained as almost sound condition however, the
passage on the bridge is limited as one vehicle at one time with max. 55t in weight due to the old
design and limited as 30 units of vehicles per hour at most.

For the new bridge, structure will be built based on the present prevailmg bndge design
standard at both countries, taking the fact that the most of vehicles (45% of total) passing through
the border arc large size cargo truck of 5 to 7 axles and there are demands of multiple axle
vehicle(over S5t in weight) into consideration. Number of carriage ways is determined as two (2)
taking the durability of bridge of more than 100years into consideration.

The existing bridge should be maintained and served for pedestrians, also served for vehicles
at the time of emergency, from the point of its effective utilization and historical value.

(5} Border Post Facilities

The border is open for 12hours from 6:00am to 6:00pm and in general, corresponding to the
present demand however, holing the problems described below.

i}y Insuflicient facilities and capacity

it} Lack of the number of stafl

iii) Lack of the standard, size and number of staff housing
iv) Inadequate passenger facility

As for Phase-1 of border post facilitics improvement plan, Zambian Government is
implementing the following items:

i} Improvement of immigration control facility

i} Construction of customs facility

i) Construction of 40units of staff housing

iv) Land acquisition for potice building

v)  Appointment of consultant for designing related facilities

i) and ii} of the above items have been completed and iii) will be completed by the cnd of
1998.



As for Phase-1 of border post facilities improvement plan, Zimbabwean Government is
implementing and planning the following items:

i} Negolfaiion for the relocation of police building
i) Commencement of detailed design for civil works from Jan. 1999

As shown in Table-2-3, border past facilities improvement plan by the year of 2010 is being
recommended from the above facts.

Table-2-3 Border Post Facilities Improvement Plan (m?)
S Zambia Zimbabwe Remarks
Facility Name
o 2002 2010 2002 2010

Freight Terminal 2,135 215 2,135 915 | New

Passenger Control Building - 1,739 - 978 | New

Pedestrian Control Building - 400 - 240 § Renovation

Drug Enforcement 178 - 209 - | New

Vehicle Inspection Unit 84 - 13733 - | New

Police Station - - 820 - | New

Guard House 105 - 120 - | New

Staff Housing 18,755 6,550 18,755 6,550 | New

1) Freight Terminal

The existing customs facitities at both countries have almost no vehicles inspection area,
roof cover, car parking area etc. which are inevitable to carry out proper customs clearance
work therefore, these facilities shali be provided at initial stage of the improvement plan to meet
traffic volume increase as shown in Table-2-4.

Table-2-4 Freight Terminal Improvement Plan (m?)

Fac.ilit Name Zambia Zimbabwe Remarks
Y 2002 2010 2002 2010
Terminal Building 2,135 a15 2,135 915
Dock_ing Bay 3,045 4,455 3,045 4,455
Parking Arca 24,540 33,205 20,200 35,793

2} PaséengerControl Building

The same as freight terminal, passenger control facility is improperly arranged.
Table-2-35 shows the improvement plan of facility by the year of 2010.

Table-2-5 Passenger Control Facility Improvement Plan (m?)
Facility ix;dmc Zambia Zimbabwe Remarks
‘ 2002 2010 2002 2010
Main Building - 1,150 - 310
Ditte  Alleration - 305 - 770 | Renovation of existing
Vehicle Theft Unit - 84 - 108 | bailding
Car inspection Unit - 200 - 360
Main Building Expansion - - - 200
Parking Arca - 12,217 - 14,476

3) Pedestrian Control Building

It is advisable to fully utilize the existing facilities for pedestrian control and they will have
to be renovated according to the increase of users in future.

— 5~



4)  Drug Enforcement

At Chirundu, illegal drug dealings are being serious problem for many years. Therefore, in
conjunction with improvement of freight terminal, passenger and pedestrian conlrol facilities,
drug control by dogs will be necessary.

3) Vehicles [nspex.tlon Umt

Vchlcles inspection is an effective melhod as the first step of cargo mspecllons declared
and for the road pavement condition control. In both countries, axle load is limited as max.8.3¢
per axle. In Zambia, weigh bridge is provided in Kafue appox.90km away frem Chirundu

therefore, the same shall be relocated near to the border and moved into border post facilities in
future.

6) Pblice Station

There is a Police Station both in ,'Zan{bié and Zimbabwe, however these buildings will have
to be refocated due to the construction of Access Road to New Bridge therefore, the new
buildings shall be built in the border post facilities.

7y Guard House

Guard house shall be newly built in order to contro! gate of in and out and guard the fence
surrounding the border post facilities.

8) Staff Housing

An operation of border post facility varies depending on the number and quality of staff.
The operation of both countries arg carried out by shift during the hour of 6:00am and 6:00pm.
They have ctearmg capagity of 20 to 25 units of vehicles per hour however, it is hardly said that
proper inspection is made well, due to insufficiency of facilities and lack the number of staff.

At the time of planned year, clearing capacity of 40 to 50 units of vehicles per hour will be
necessary and longer time will be required for proper inspection of cargoes therefore, the
number of staff shall be increased as shown in Table-2-6.

The number of staff housings shall also be provided as shown in Table-2-7,



Table-z—é Staff Provision Plan {nos.)

Zambia Zimbahwe
Present Plan Present Plan Rematks
Inunigration
Principle Ofticer - i 1 I
Senior tmmn, Officer i 1 1 3
Fmm, Ofticer 4 4 4 i6
Asst. bmm. Officer 5 4 4 -
Imm, Assistant 7 4 2 3
Support. Staff 2 3 i 3
Customs
Asst. Commissioner t 1 . -
Senior Collector 1 2 - 1
Collector 3 3 1 2
Exam. Officer 4 .3 15 18
Customs Officer 10 10 - -
Asst. Ofticer 2 8 - -
Support. Stalf 9 17 10 10
Toatal 49 67 35 57
Table-2-7 Staff Housing Plan (unit)
Zambia Zimbabwe Remarks
Customs
Floor Area 160m® { 1
140m? 6 2 G ?
120m? 9 3 9 3
110m? 24 8 24 8
100m? 30 Hi) 0 10
75m? 24 8 23 8
65m? 34 17 34 17
Immigration
Floor Area 140m? 1 |
120m® 6 2 6 2
$00m® §2 4 12 4
F5im? | 4 4 12 4
65m* i2 4 12 4
50m? 6 3 6 3
Drug Enforcement ete.
Floor Area 120m? 3 1
100m? i8 6 18
75m? 9 3 9
S0m? 3 3 3 3
287 287

2-2-2 Bridge Route Alternatives
(1) Basic Consideration for Route Location

JICA conducted the various field reconnaissance surveys of the study area and collected
data to understand the conditions of the site under the Feasibility Study. As the resull of
analysis of various data and information collectcd the followmg basic consideration items for

" route location were identified.
- a) To select the most economical and rational bndge type.
b) To select the route with less techaical problems.
¢) To preserve the natural and social environment as much as possible.



d) To avoid cutling throug}i the e_xi's'ting and future community area as much as possible.
¢) Toutilize the existing border post facilities as much as possible.
f) To keep a compatibility with the future development plans of the area.

(2} Pormulation of Alternative Routes
As the result of field reconnaissance survey and analysis of data colle’ctéd three (3)
alternative routes, A, B and C were identified as shown in I|g2 -4, Dnmensmns of each

alternative route are shown in Table-2-8.

(3) Evaluatloa of Alternative Routes

The ¢valuation of a!tematwe routes study was conducted from the pomt of techmcal
economical and environmental aspects. From the Table2-9, the Alternative Route-A was
selected for a new bridge constructton and 1mprowement of the border post facitities.
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Fig-2-4 Location Plan of Each A!tumalne Route
Table-2-8 Dimension of Each Alternative Route
Items Route-A Route-B ‘Roule-C Remarks
River cross point (from exisling upsiream|  downstream|  downstream
bridge)] about 100 m about 50 m] about 225 m
River widith (m) 330 300 310}
Bridge length (m) 400 3804100 380]
Road length (m) Zim=400| Zim=150 Zim=625
‘ Zam=425 Zam=3560 Zam=3570

Total length (road +bridge) (in) 1,225 1,190 1,570
Max, tongitudinal prade (%) 3.0 30 5.0
[Mini. curvature (m) 55 35 75
No. of houses to be demolished 25 10 6
Max. cutting height (im) 15.0 4.0| 1.0
Max. embankment height {m) 4.0 49| . 6.0
Existing custom facilities To be used To be used - difficult
Excavation volume {(m3) 67,000] 10,000 23,000
Embankment volume (m3) 7,000| 7,000 42,000,
Pavement volume (m3) 8,200] 7,100| 12,000}




Table-2-9 Comparison of Each Alternative Route

. : ~_Alt. Route -A Alt. Route -B Alt. Route -C
a) Economic aspect A and B are almost A and B arc almost Higher than A or B ]
. ' : equal cqual
b) Technical aspect No major issues Horizontal alignment | Difficult to use present
' - - is very tight facilitics

¢) Environmental

No major issues

Private housing to be
removed

Enormous

d) Community

No major issues

No major issues

Issues in Zambia side

¢} Border Post Facilities

Utilized

Utitized

Not utilized

f) Development Plan Police housing to be Interfere with future Interfere with future
- removed plans plans
g) Others Traffic control is easy | Horizontal alignment
is very tight

Overall Evaluation

O

A

2-2-3 Bridgc Type Alternatives

‘The bridge type alternatives study was carried out based on the selected bridge for Alternative
Route-A. Taking the geometric and soil conditions and technical and economical aspects into
account, following four (4) alternative bridge types were identified.

Alt.] Suspension Bridge

Ali.2 Cable Stayed Bridge (Symmetric)
AlL.3 Cable Stayed Bridge (Non Symmetric)
Alt.4 Three Span Continuous PC Box Girder Bridge

_ The characteristics of each alternative bridge type are as shown in Table-2-10. As the result of
comparative study as shown in Table-2-11, Three Span Continuous PC Box Girder Bridge was
selected as the most economical bridge.




Table-2-10 Comparison of Bridgé Alternalives
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Table-2-11 Summary of Comparative Study of Each Alternative Bridge Type

Route "A" (100 m upstream from existing bridae); Tn Zimbsbwe side, relocation of houses for police

Route officials is required. High cut of hill also is needed. Existing border facilities are used. Formation fevet of
: bridge : 395 (0 400 (from Zimbabwe side) .
Bridge Type Suspension Bridge " Cable Stayed Bridge Cable Stayed Bridge PC Girder bridge

General Description

400 m singk span
bridge, concrete girder,
without pler in the Fiver,
Main cable anchored in
the ground, na local

Symmetsical type with 2
% 200 m spans, one pice
inthe river, 103 m high
pylons in the middle of
bridge, concrete girder,

Non symmetrical type
with max, 180 m span
two piers in the river,
some 95 m high pylons,
concrete girder,

3 spans PC box girder
with max. 160 s span,
tao piers in the siver,
one of which is very
fear 10 curtent flow,

experience with concrete | sufficient experience suflicient experience sufficient exporience
girder. available. available. available.
Construction cost
: ? 178 X 1.64 A 115 A 1.00 @
Balanced Balanced .
‘ . . S Two piers
Brid Carefol altealion cantilever-out cantilever-out \raction in th
ftdpe - - . . . construction i 1he
g N must be paid for A | construction, pier | O | construction, pier | O f O
= Structure R R TIVEE, N2ar current
3 girder construction tocated on shallow focated on shallow a
= . . aw
& river bed river bed
<
o . Temporary beidge Ternporary bridge Temporary bridge
River . .
No peeblem © | Near river center, O | near rivee centes, O | near flow center, A
= Control k .
o casy easy difficult
§ 2 Matural No sericus o Pp![utihg riyer A Polluting river A Poliuting river A
i S .. | Factoss prablem waler anlicipated water anticipated waler anticipated )
=
LE E Social Relocation of A Relocation of A Retocation of A Relocation of A
u Factors ofTicials’ houses officials’ hovses "~ | officials’ houses offictals” houses
Harmonizes with ; . . . .
Aesthelic aspect L . @ | Very impressive O 1 Empressive O | Notimpressive Pl
existing bridge
: Cable maintenance Cablz maint¢nance Cable maintenance Less maintenance
Maintenance R A R 1 a X FaX " * ©
required reguired required works
N B Mostly local
Local economy Less than ather Local materials Lo<al miaterials y
o . Fal G O | materials f fabor @
conlribution alterpatives and labor used and labor used od
U5
Total evaluation T O N S
Recommendation No Second No First




2-2-4 Design Standard

‘Th_e British Standard is used for designing new bridge structure since both countries are using
similar standard modificd from the British Standard for designing civil structures.

2-3 Basic'Desigh
2-3-1 Design Concept
(1) Natural Conditions

Both of Zambia and Zimbabwe are relatively cool weather and there is no big difference in
annual temperature of high and low because of high plateau. The dnfference in temperature of all
concrete member is set up as 15°C~30°C and between members as 5C. ‘

From the past record of earth quake in the region, seismic factor at horizontal is dec:ded as
0.1.

There is clear distinction of dry and wet season and in wet scason which is from December to
April, total precipitation is measured as approximately 800mm. Thercfore, some protection for
concrete placing work against rain fall will be required during the season.

(2) Social Conditions

The Zambezi River Authority was enacted in 1987 to operate, maintain the Kariba complex
and also to collect, accumulate and process hydrological and environmental data on the Zambezn
River.

At Zambia side of Chmmdu the populauon reaches 10,000 and at Zlmbabwe side, the
populatlon is estimated as 3,000 in 1994/5. Both countries are supplying water to the inhabitants
by pumping up the river water from upstream of the existing bridge.

Along the river bank of both sides, trees and bushes are forming green beit and furiher these
area are served for wild animal’s path. At Zimbabwe side, there is a Game Park at downstream of
the river. There are fishing activitics at downstream of the river also.

Taking the above fact into account, civil works design shall be carefully conducted in order to
minimize the influence to those environmental condilions.

{3) Utilization of Local Contractors and Local Materials

Although there are several experiences such as road and minor construction, Zambian
contractors have fess experiences on big scale of civil structural work like this Project and there
arc certain limits in both of number and grade of skilled workers.

rise building construction with full support from their parent companies in European countries
and their grade is seemed to be higher, however, there are less experiences on big scale civil
structural works too. Further, they almost never have any experience 10 construct foundauons in
the river of big Nlow all through the year.

Therefore, for bridge construction, Japanese side will conduct technical control and the
employment of workers will be made either subcontract to a local contractor or direct
employment and for access road construction, local contractors will be fully emplo:, ed.

From the point of price and procurement, follomng materiats will be procured Iocally and the
rest will be procured from South Africa and/or Japan.

a. Concrete Apgregates : Zambia
b, Cement : Zambia
¢. Reinforeing Bar : Zimbabwe

iz



é.  Oiland Fuels : Zimbabwe
e. Timber _ : Zimbabwe

Relaiive!y small size of censtruction equipmént owned by tocal contractor are only available

in both countries. Heavy conslruction equipment nccessary for this type of Project are to be
mobilized either from South Africa or Japan.

4) Ability for Maintenance and Management of the Implementation Agency

Maintenance work for the existing bridge is being carried out by Chinhoyi office of Ministry
of Transport and Energy (MOTE) in Zimbabwe. Three workers are provided in every day for
maintenance work such as road surface and drainage cleaning, application of lubrication oil to
expansion joints etc. No guidance or manual for maintenance work is provided.

Large scale maintenance work is carried out by a contractor through open bid system,
however, no big amount of fund can be allocated for routine maintenance work. Therefore,
reinforeed concrete structure is selected as the bridge structure which is more or less maintenance
free and destructible and corrodible parts such as bridge rail, expansion joint, bridge bearing and
drainage pipe are to be designed as non destructible and corrodible one as much as possible.

{5) Scope of Design

The objects of the design are limited as a new bridge and access road at both side.

It is impossible to expect the effect of the border post facilities improvement plan only by a
new bridge construction, thus the following works including phase construction will be required
as the responsibility of both countries.

a) Freight Terminal with Car Park.
b) Passenger Control Building

¢} Pedestrian Controf Building

d) Vehicles Inspection Unit

e} Drug Enforcement

f) Guard House

{6) Utilization of the Existing Bridge
The existing bridge will be maintained and served for pedestrians, also served for vehicles at

the time of emergency, from the point of its effective utilization and historical value.

(7y Construction Period

There is about Smonths’ wel season at the project site and the performance of work is
drastically dropped by rainfall in 3months during the period. Therefore, the working peried is
limited as 10months in a year. Also to take the construction of bridge of 400m in length with two

~ foundations in a river into account, total construction period is estimated as 36months.
2-3-2 Basic Design
{1) Over All Plan

The scope of work of the Project is as shown in Fig-2-7.

a. Bridge : 400m in lehglh, vertical gradient of 1/80 and 100m upstream parallel to the

. existing bridge _ S
b. Access Road : 300m in length at Zambia side and 240m in length at Zimbabwe side.



{2) ¥Facilily Plan
1}  Planc Plan

Plane pIan is as shown in Fig-2-7 and the access roads are joined to the existing road with
curve. '

a.  Bridge : Two carriage ways of 3. Sm in wldth hard strip of 0.5m in wldlh al bolh s:de and
maintenance foot way of 0.75m in width at both side. (Flg -2-5)
b. Road : Two carsiage ways of 3.5m in width, hard strip of §.5m in width at both side and
shoulder of 1.0m in width al both side. (Fig-2-6)

10.300
0/40 . 950 ~
.750 (fmtw-y) 8.000 (carriagevmy) - 0,
500__{{1-“1 sirip) 7000 )

3.500(umcleos) | 3,500 (traffc fane) |

Fig-2-5 Carriage Way Layout

e 10:00 o0 ;
e nim‘rq;g: g-.gi;;._f_;ﬁ IR ]

1
1
+

#

T

Fig-2-6 Road Section
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GENERAL PLAN OF THE PROJECT

P77 7] Existing Border Facilities

B Scope of Work of Japanese Side
Bovder Facilities by 2002
(Renovation and Construction)

Bovder Faeilities by 2010

(Renovation and Costruction)

L AMBIA

Fig-2-7 Over All Plan —15—




2) Sti‘uclura! Plan

Flow and stream” of /ambeu fiver are comroilcd by Kanba Dam approxmately GOLm
upstream of Chirundu and thete has been no' flood since the closure of spill gate in 1981.
Controlled discharge of water is being made for power generation purpose in these days,

Mean water level for design is GL372.5m and designed flood water level is GL374.0m. The
deck surface of new bridge is G1.395.0m~400.0m and there is enough clearance from the civer
water level. Average speed of flow is 0.6m/sec at normal condition and 1.1m/sec at flood time.

a. Foundation Plan
Foundation of abutments are direct foundation resting on weathered rock.

b.  Sub-structoral Plan

Foundation of br:dge piers are direct foundation and pier body has combined shape of
round and rectangle taking the depth and flow of the river into consideration.
Steel tube pile sheet pile cofferdam is adopted as temporary cofferdam in order to secure
the safety of work and to minimize the river occupancy area.
¢.  Super-structural Plan

Three span continuous PC girder (12(}rﬁ+160m+120m) is adopted for super-structure.
Side span of 120m in length was decided to secure animal path in front of abutment and from
the point of balance.

d. River Training

Since the abutment is more than 20m away from the river water and located high place,
no river training work will be necessary.

(3} Basic Design Drawing

Basic Design Drawing of the bridge is as shown in Fig-2-8.
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Chapter 3  Implementation P'lan

In this chapter, only the implementation plan for the scope of work of Japanese side which is a
new bridge construction with access roads at both ead is deseribed.

3-1 Implementation Plan
J-1-t  Implementation Coneept
{1y Characteristics of the Project

Since the Projeet is raid across two countrics, it Is necessary to provide facility and stafT for
the supervision individually, however, from the topographic condition, it is economical to provide
a temporary access road to the river bank and a temporary bridge from Zimbabwe side in order to
construct foundations, picrs and the cantilever portion of superstructure.

A camp which facilitates offices for both of consuitant and contractor, conerete batching plant,
material stock yard and contractor’s accommodation will be set up at Zimbabwe side and a camp
which facilitates offices for both of consultant and contractor, material stock yard and contractor’s
accommodation will be set up at Zambia side, taking the supply route of construction materials
and equipment and the layout of temporary facilities into consideration.

As prescribed in 2-3-1 Design Coneept, procurement of basic materials for constrection will
be made from both countries and the employment of construction workers wilk equally be made
from both countries in general.

{2} Utilization of L.ocal Contractors and Consultants

As prescribed in 2-3-1 Design Concept, contractors in both countrics have less experiences to
canstruet big scale civil structural works like the Project, however, it is reckoned that they have
basic knowledge of construction itsell and have enough capacity and ability to camry out the works
vnder the control of Japanese contractor with utilizing heavy construction equipment brought by
Japarese,

For the supervision of the Project, engineer{s) from local consultant will be fully employed to
aim effective and smooth supervision and also to promote technical transfer of the works to them
through on the job training.

(3) Dispatch of Technicians

Since there is almost no cxpericnce to build temporary bridge and temporary cofferdam for
the construction of bridge picrs in the big flow of river and skifted worker for this type of works is
not easily available in both countries, technicians will be dispatched to the site from Japan to
instruct local workers. A mechanical engineer will also be deployed from Japan to maitain and
look after heavy construction cquipment.

(4} Implementation Ageney in Recipient Country

Both countrics have already established the steecing committee to promote the Project
therefore, all the procedure and refated work for the execution of the Project will be done through
the committee.

J-1-2  {mplementation Conditions

{1} Procurement of Materials and Employment of Warkers

Since the base camp will be set up at Zimbabwe side, materials such as concrete aggrepate
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Chaﬁter 3 Implementation Plan

In this chapter, only the mlp!emcmanou plan for the scope of work of Japanese side which is a
new brldge construction with access roads at both end is described.

3-1 lmplementatmn Plan
3-1-t Implemenlétion Con'cept
') Charactéristics of tﬁe Projccl

Since the Project is rald across fwo countnes it is necessary to pmwde facility and staff for
the supervision individually, however, from the topographic condition, it is economical to provide
a temporary access road to the river bank and a temporary bridge from Zimbabwe side in order to
construct foundations, piers and the cantilever portion of superstructure.

A camp which facilitates offices for both of consultant and contractor, concrete batching plant,
material stock yard and contractor’s accommodation will be set up at Zimbabwe side and a camp
which facititates offices for both of consultant and contractor, material stock yard and contractor's
accommodation will be set up at Zambia side, taking the supply route of construction materials
and equipment and the layout of temporary facilities into consideration.

As prescribed in 2-3-1 Design Concept, procurement of basic materials for construction will
be made from both countries and the employment of construction workers will equally be made
from both countries in general.

{2) Utilization of Local Contractors and Consuitants

As prescribed in 2-3-1 Design Cencept, contractars in both countries have less experiences to
construct big scale civil structural works like the Project, however, it is reckoned that they have
basic knowledge of construction itself and have enough capacity and ability to carry out the works
under the control of Japanese contractor with utilizing heavy construction equipment brought by
Japanese.

For the supervision of the Pro;ect engineer(s) from local consultant will be fully employed to
aim effective and smooth supervision and also to promote technical transfer of the works to them
through on the job training.

{3) Dispatch of Technicians
" Since there is almost no experience to build temporary bridge and temporary cofferdam for
the construction of bridge piers in the big flow of river and skilled worker for this type of works is
not easily available in both countries, technicians will be dispatched to the site from Japan to
instruct local workers. A mechanical engineer will also be deployed from Japan to maintain and
look after heavy coastruction equipment.
(4) Implementation Agency in Recipient Country
Both countries have already established the steering committee to promote the Project
therefore, all the procedure and related work for the execution of the Project will be done through
the committee.
3-1-2  Implementation Conditions
(1} Procurement of Materials and Employment of Workers

Since the base camp will be set {:p at Zimbabwe side, materials such as concrete apgregate

HIS_



and cement from Zambia will be mainly transported through the border and nearly half niamber of
required workers from Zambia will also come to the work through the border. Therefore, some
special arrangement and consideration for them to pass through the border for example issue of
the I/D card will be necessary to have smooth progress of the work without causmg any delay in
the construction schedule,
Further, the project site is Iocatcd intand country, therefore the lranSportation of lmponed

materials and cquipment becomes very important factor to kecp the construction schedule as

planned.. Therefore, it is necessary 1o carry out the schedule control with enough period by
cont‘ irming customs clearance procedure in each counlry, securing transportation route and
conﬁrmmg requ1red time of lran;portallon

(2) Counter Measure for Wet Season

Ram fall is mamly concentrated from December to February and there is long hollday perlod
from the end of year to beginning of the ycar and performance of work will be dropped drasticatly,
therefore, special care will be required to program the work. Water level of the river will not
increase much but some protection work will be required for placing concrete during the perlod
Some protection work against the erosion of fill portion to prevent the mud to flow into the river
will also be required.

(3) Monitoring for Environlnenfai Effect

Following monitoring work shall be carried out during the period of construction to determine
and minimize environmental effeci caused by the Project.

1) Monitoring for River Water Pollution

To carry out periodical river water test at up and down stream of the river.
2) Monitoring for Animal and Plant Effect

To carry out monitoring of the effect to wild animal and plant caused by construction works.
3) Monitoring for Social Effect

To carry out monitoring of the change to the regional social environment caused by
construetion worker.

The environment monitoring staff will prepare a monthly report which will summarize the
result and shall be included in a general monthly progress report submiited to the MWS and
MOTE. The staff shall also attend monthly meeting to report the result whenever required.

3-1-3 Scope of Work
(1) Scope of Work of Japanese side

a.  New bridge of 400m in length
b. Access roads of 300m at Zambia side and 240m at Zimbabwe side

(2} Scope of Work of Recipient Country
Border facitities

Cargo Termina! with Parking Area
Passenger Control Building

Pedestrians Control Building

Drug Enforcement Commission

Police Station

Vehicle Inspection Unit and Weigh Bridge
Drug Enforcement

®op A o

- 19—



h. Guard House and Perimeter Fenc;ing
The cost esiimétions bome by botﬁ Governments are shown in Appendix 5.
3-1-4 Construction Supeh'ision
(1) Basic Plan-
Construction superviéion will be pérforméd 1o the foiioxﬁng items,

To check method of stalement presented by contractor.

To hold a kick-off meeting among the party concerned.

To inspect the works and give instructions.

To check and give approval to construction plans and shop drawings presented by
contractor. ‘

To inspect supplied materials.

To monitor work done and issue the certificate.

To prepare progress report of the works.

To monitor and give advise to the works performed by both countries.
To examine completion of works and issue completion certificate.

To assist of handing over the Project after completion.

To prepare final report after completion of construction supervision.

To carry out inspection work at the end of defect liability period of one year from the
completion.

o oe

—a T Mo

{2) Conditions

lmplémentation conditions are as prescribed in 3-3-2 and for the construction supervision,
monitoring 1o the environmental effect to the surrounding area during construction will be
required to minimize the effect.

(3) Organization

Organization of construction supervision is like below and one Japanese engineer, (wo local
engineers and one environmental monitoring staff’ are to be stationed at full time during the
Project.

Engineer Local Engineer
Super Struclure

(Stationed in
Engineer Zambia)
Sub Structure

Chiel Engineer Supervising Engineer [.ocal Engincer

(Stationed in Base Camp) (Stationed in
Zimbabwe)

Steering Commillee Counletpart Local Staff

Environment
Monitor Staft

~20-



3

-1-5 Procurcmcnt Plan

Procurement pian for major constructlon cqulpment and matenals are as shown in Table 3-1.
Local procurement is limited as aggregates, cement, reinforcing bar, timber, shuitering and
scaffolding and smatl scale construction eqmpment

Table-3-l Procurement Plan

Equipment and Materials Japan Local §. Africa Transpott Reason of Sglection
Bultdozer Q land Except for small size of ¢quipment
Back Hoo C Lang owned by each contractor, heavy
Dump Truck & Land | equipment are not available focally and
Cram Shell O Land they are 10 be procured in South Afiica
Tractor Shovel O Land Evea in South Africa, piting equipment
E | Truck Crane O land are not easily available therefore, they
Crawler Crane 0] Land have 1o be procured from Japan
Q | Vibro Hammer O Sea
Motor Grader < Land
U | Road Rolkr O Land
Tire Roller Q Land
1 { Vibration Roller O Land
Concrete Pump O Land
P | Concrete Plant o Land
Agitator Truck O Land
M | Engine Geneeator O Land
Air Compressor O Land
E | Piling Rig C Seca
Diese! Hammer O Sea
N | Wagen O Sea
Jack O Land
T | Grout Pump O Land
Giant Breaker QO Land
Portiand Cement O Land
Fine Apgregate O Land
Coarse Apgrepate O Land
M | Sand O Land
A | Crushed Stone O Land
T | Asphatt O Land
E | Timber O Land
R | Metal Form O Land
1 | Reinforcing Bar o] Land :
A | PCWire O Land Not available locally.
L | Sheath O Land Not available locally.
S Y Anchor O Land Not available locally.
Section Steel O Sea Cheapest from Japan,
Steel Pipe Sheet Pile O Sez Not avaitable even in South Africa
Bridge Bearing o Sea Large size is not produced.
Expansion Joint O Sea Large size is not produced.
Bridge Raiting Q Landg Not available tocally.
Fuel and Oil 0 Land '

Equipment and materials of sea transportation will be unloaded at Durban Part of South Aftica
and land transported to the site through the border between South Africa and Zimbabwe. Beira Port
is nearer to the site however, due to many uncertainty such as inefficiency of cargo handlmg etc. it
is decided that the route will be through more reliable port in South Africa.

__2';_‘_'
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3-1-6 Tmplementation Schedule

lmpteménlétioh schedule of the Project is as shown in Table-3-2 of next page.

3-1-7 Responsublhty of Two (*overnmenls

Both countrics and the Japanesc Governments share the responsibility for the project
implementation as shown in Table-3-3.

Table-3-3 Responsibility of Each Govemnment

: Tobe Tobe
No. ftems ' coveredby | covered by
Grant Axd Recipient
1. | To secure tand inciuding camp yard. ' ®
2 To clear, level and reclaim the site when needed. ' ®
3 To demolish existing bu:1dmgs and i‘acnlmcs on bridge route and border facilities. e
4. | To constiuct bridge and access road. ' @
5 To construct border facilities, ®
6 To provide electricity supply to temporary camp yard al both countries,
1y Distribution line to the £amps with 400v transformer : ®
2) Drop wiring in the camps ' ®
1 To supply potable water 1o camp )ards ®
8. | To provide telephone lines to camp yards. ®
9. 1 To oblain permit to use satellite communication system. L J
To bear the following commissions to (he lapanese foreign exchange bank for the
10. . .
banking services based upon the B/A.
1) Advising commission of A/P ®
2) Payment comemission b
" To ensure unloading and customs clearance at porl of disembarkation in recipient
© | country.
1) Marine (Air, Road) transportation of the products from Japan to the recipient :
country ®
2) Tax exemption and customs clearance of the products at the port of disembarkation &
3} Internial transportation from the port of disembarkation to the projed site ®
To accord Japanese nationals whose services may be required in connection with the
12 . . e tgie
supply of the products and the services under the verified contract such facilities as
may he necessary for their entry into the recipient country and stay therein for the *
performance of their woik,
13 | To exempt Japancse nationals from customs dulies, internat taxes and other fiscal :
" | tevies which may be imposed in the recipient country with respecl to the supply of the ®
products and seivices under the verified contracts.
14 To maintain and use properly and effectively the facilities constructed provided under
© | the Grant,
05 To bear all the expenses, other than those to be bome by the Grant, necessary for
" | construction of the facilitics,




3-2  Operation and Maintenance Plan

© Maintenance and operation of the bridge will be equally shaced and carried out by both
countries, Actual maintenance work will be carried out by the central provincial office of MWS at
Zambia side and by Chynhoi office of MOTE at Zimbabwe side.

In the Project, due to the concrete structure bridge, only the periodical check will be the major
work, however, the periodical maintenance will be required for pavement, expansion joint, bridge
railing, drainage etc. o

Far the routine work, 2 persons shall be deployed daily.

Maintenance and repair : Routine work- * » - Cleaning and inspection for pavement,
expansion joint, drainage system, bridge
railing, bridge bearings.

Periodical repaic: - Repairing for damaged or defect portion found
by routine work and repairing of pavement.

An annual maintenance and control cost is estimated as foltow:

1) Cleaning US 4,500
2) Repairing :U$ 3,000
3} Others :Us 950

Total US 8,450

Annual budget for roads and bridges maintenance at both countries in 1998 are
US$36,099,000 in Zambia and US$13,859,000 in Zimbabwe and percentage of the maintenance
cost of the new bridge is 0.01% and 0.03% respectively which being in the range of allocation.
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Chapter 4 Project Kvaluation and Recommendation

4-1 Project Effect
4-1-1  Technical Propriety

The new Chirundu bridge is a PC concrete bridge of 2 lane carriage way, erccted on two
nwber of concrete piers provided in the Zambezi river. The existing Otto-Beit bridge has no picr in
the river however, due to the flood control done by Kariba daw, pier and foundation construction in
the river became possible which caused lowering the construction cost of bridge. Further, since the
materials for concrete structure such as aggregate, cement reinforeing bar and pre-stressing wire are
readily available locally, it is effective to utilize them and to cimploy local warkers in order to lower
the construction cost.

The whole bridge structure 1s built on site therefore, it is well expected to transfer the
techniques such as constrection technique and constmction supervision of pre-stressed conerete
bridge.

4-1-2  Economic Propriety and Effect
The benetits from the implementation of the Praject are considered as follow:
{1} Increase of Traflie Capacity on the Bridge

The traflic capacity on the existing bridge is limited as 30units/hour which is converted as
250units/day due to onc way aliernative traffic, one vehicle at one lime and traveling speed
hamit. And at time of congestion, vehicles are forced to idle for hours.

The new bridge will be able to correspond to the future traffic demand and will eliminate
the idling time of vehicles for passing through the border.

{2) L.ift of the Heavy Vehicle Traveling Limit

The load Hmit of the existing bridge is 55ten however, in southern African countrics,
vehicles exceeding 55ton are traveling on road quite often and between Harare and Lusaka,
those vehicle have to divert to Kariba route at the moment. Those keavy vehieles will be able to
travel on the new bridge without diversion.

These effects will influence not only to cargo transport of both countrics but also to commedity
flow in SADC countries. The benefit from the implementation of the Project will directly be to
drivers and/or distributors who use new bridge and indirectly to people of SARC countries by the
stabilization of price of goods and the improvement of international competitiveness of export
items.

4-2  Recommiendation

Due to concrete structure, the new bridge will relatively not require a big cost for the
maintenance.

Following work will be required for the maintenance work.

{1) Routine work

Cleaning ( Cleaning of pavement and drainage)
Inspection and repair of damaged portion ( bridge railing, expansion joint ¢ic.)
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Chapter 4 Project Evaluation and Recommendation

4-1 Project Effect
4-1-1 Technical Propriety

The new Chirundu bridge is a PC concrete bridge of 2 lane carriage way, erected on two
number of concrete piers provided in the Zambezi river. The existing Otto-Beit bridge has no pier in
the river however, due to the flood contral done by Kariba dam, pier and foundation construction in
the river became possible which caused lowering the construction cost of bridge. Further, since the
materials for concrete structure such as aggregate, cement reinforcing bar and pre-stressing wire are
readily available locally, it is effective to utilize them and to ¢mploy local workers in order to lower
the construction cost.

The whole bridge structure is built on site therefore, it is well expected to transfer the
techniques such as construction technique and construction supervision of pre-stressed concrete
bridge.

4-1-2  Economic Propriety and Effect
The benefits from the implementation of the Project are considered as follow:
(V) Increase of Traffic Capacity on the Bridge

The teaffic capacity on the existing bridge is limited as 30units/hour which is converted as
250units/day due to one way alternative traffic, one vehicle at one time and traveling speed
limit. And at time of congestion, vehicles are forced to idle for hours.

The new bridge will be able to correspond to the future traffic demand and will eliminate
the idling time of vehicles for passing through the border.

(2) Lift of the Heavy Vehicle Traveting Limit

The load limit of the existing bridge is 55ton however, in southem African countries,
vehicles exceeding 55ton are traveling on road quite often and between Harare and Lusaka,
those vehicle have to divert to Kariba route at the moment. Those heavy vehicles will be able to
travel on the new bridge without diversion.

These effects will influence not only to cargo transport of both countries but also to commodity
flow in SADC countries. The benefit from the implementation of the Project will directly be to
drivers and/or distributors who use new bridge and indirectly to people of SADC countries by the
stabilization of price of goods and the improvement of international compelitiveness of export
items.

4-2 Recommeadation

Due to concrete structure, the new bridge will relatively not require a big cost for the
mainfenance. . . »

Following work will be required for the maintenance work.

(1) Routine work

Cleaning { Cieaning of pai'enll'gnt and drainage)
Inspection and repair of damnaged portion ( bridge railing, expansion joint etc.)
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(2) Periodical work

Replace of expansion jomt ( approx every 10 year:. )
Resurfacing of pavement (every 7~ 10 ) cars) -

Item (l) is conmdercd to be hgh! work and w:!l be possnble to carry out as a part of trunk road
maintenance work currenlly done in both counties. However, item (2) will requnre certam amount of
cost therefore, proper allocation of fund will be necessary. ‘

Taking the tendency of fund allocation for road sector in both countrles mto conmderatmn it is
advisabte to adopt tolling system for preparing the fuad for ltem {2) to the new bridge in order to
maintain the project effect reasonably.
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(2} Periodical work

Replace of expansion joint ( approx. every 10 years )
Resurfacing of pavement (every 710 years )

Item (1) is considered to be light work and will be possible to carry out as a part of trunk road
maintenance work currently done in both counties. However, item (2) will require certain amount of
cost therefore, proper allocation of fund will be necessary.

Taking the tendeacy of fund allocation for road sector in both countries into consideration, it is
advisable to adopt tolling system for preparing the fund for item (2) to the new bridge in order to
maintain the project effect reasonably.
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Appendices

1. Member List of the Survey Team
‘ I F'Giant Aid Pro;ect Study Deparlmem
Mr. 8. Umenaga Team l.eadee JICA
: i Grant Aié Div. Encnomlc Cooperation Burcau
Mz, N. Murayama Grant Aid Specialist Ministry of Foreign Affairs
L Chicl Engineer/Operation ani! Director, Infernational Div,
Mr. Y. Kajimura Maintenance Planning ‘ Chodai Co., Ltd,
B oo Construction Planning/ Senior Engineer, Intemational Div.
Mr. M. Komagamire Cost Estimate Chodai Co., Ltd.
2.  Survey Schedule
Date Movement

Accommodation

Activities

Aug. 12 (wed) Armive {0 Harare Harare _ o o

13 (thu) Harare Courtesy call on the Japanese
Embassy, HCA and MOTE
Explanation . of contents and
tentative schedule of the study.

14 {fri) Harare Zimbabwe  Revenue  Authority,
Immigration Office and Police
Office of Ministry of Home Aftairs.

15 (sat) Harare to Chirundu Makuti Field survey

16 (sun) Chirundu to Lusaka Lusaka Field survey .

17 {mon) Lusaka Courtesy call on the Japanese
Embassy and JICA :
MWS and Ministry of Finance and
Economic Development.
Explanation . of contenls and
tentative schedule of the study

8 (tue) Lusaka Explanation - and discussion of the
project at the joint meeting.

19 (wed) Lusaka Explanation and discussion of the
project at the joint meeting.

20 (thu) Lusaka Signing of Minutes of Meeting
Zambia Revenue Authority
Reporting Japanese Embassy and
JICA.
Leave Lusaka (Officials)

21 (fri) Lusaka Visit MOWS, Roads, Building Dept
Provincial Office, Central

22 {saf) Lusaka Reporting

23 (sun) Lusaka Reporting

24 (mon) Lusaka to Chirundu Makuti Field survey, Local Governmen!

25 (tue) Chisundu to Harare Harare Field survey, MOTE Chinhoyi

26 (wed) Harare Discussion with MOTE

217 {thu) Harare Visit ZRA, Immigration, Police -

28 (fii) Harare Reporting, JICA, Embassy of Japan

29 (sat) Leave Harare Lo '
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3. Listof Party Concerned in the Recipient Country
Republic of Zambia
MWS : T.S.Masaka At;:ti'ng= Permanent Secretary

J.D.Mawita Director of Roads
V.M.Mooya Deputy Director of Planning

S.Lungu Senior Executive Engincer
P.Banda Executive Engineer, Roads Dept.
N.M.Jere Chief Architect, Building Dept.
C.N.Chipepo Enviro_nmenial Ofticer

MLGH : F.B.Mukozomba Principal Planner, DPPH

ZRA : $.M Lisomba Deputy Commissioner

: R.S.Nkunika Project Manager, Building Project
: B.V.Lumanba  Head of Inspectorate, Customs and Excise Div.
MOFED : N.C.Ngomalala Acting Senior Economist, External Resources
Immigration : P.E.Mutantika  Chief Immigration Officer
JMphepo Assistant Chief Immigration Officer

MWS : Ministry of Works and Supply

MLGH: Ministry of Local Government and Housing

ZRA : Zambian Revenue Authority

MOFED: Ministry of Finance and Economic Development

Republic of Zimbabwe

MOTE : N.Kudenga Director Roads
G.Nemahchena Deputy Director, Planning & Design, DoR
D.Musana Chief Engineer, Bridge Design
A.AZindoga  Deputy Chief Engineer, Bridge Design

B.Dziva Provincial Road Engineer, Mashonaland West
R. lizuka JICA Expert
MLGNH T;G.Msusa Acting Director, Construction & Local Government Works
G.Odhong Principal Architect, Housing Develop.
Cuslo_ms : W.Kwedza Assistant Director, Customs & Excise
Immigration : S.J. Mbewe Deputy Chief bmmigration Officer
R.Mubaira Project Manager
NEPC : C.Dube Head of Planning

Police : AMaxwell Chief Superintendent
MOTE : Ministry of Tr_anspbrt and Energy

MLGNH: Ministry of Local Government and National Housing
. NEPC : National Econamic Planning Committee
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4. Minutes of Discussion

Minutes of Discussion held on the 18” t0 20" deliglrsi 1998 is as aftached on the next page.
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Minutes of Discussions
: on
the Basnc Design Study
. on
the Pr()]ect for the Proposed New Bridge
Over the Zambezi River at Chirundu Border Post
between :
the Republic of Zambia
; and
the Republic of Zimbabwe

Based on the results of the Feas;blhty Study, the Japan International Cooperation Agency (SICA)
decided to conduct a Basic Design Study (hereinafler referred to as “the Study™) on the Project for the
Proposed New Bridge at Chirundu Border Post (hereinafter referred to as “the Project”).

JICA sent to the Republic of Zambia and the Republic of Zimbabwe (hereinafter referred to as
“both countries”) a Study Team (hereinafler referved to as “the Team™) headed by Mr. Satoshi Umenaga,
Second Project Study Division, Grant Aid Project Study Department of JICA which is scheduled to stay
in the countries from August 12 to 29, 1998.

The Team held a series of dtscussmns with lhe officials of both countrics and conducted a field
survey of the study area.

In the course of discussions and field survey, the three parties have confirmed the main items
described on the attached sheets. The Team will proceed with the further works and prepare the Basic
Design Study Report.

Lusaka, August 20, 1998

-k L % >/ Py

Satoshi Umenaga [mg P.M. Kodzwa
Leader Achng Pelm enl Secrclary Permanent Secretary
Basic Design Study Team Ministry of Works Ministry of Transport
Japan International and Supply and Energy
Cooperation Agency ZAMBIA ZIMBABWE

O sl
Wilness:
W. C. Ngomalala
Acting Senior Economist
External Resources Mobilization
Ministry of Finance
and Economic Development
ZAMBIA




ATTACHMENT

1. OBIECTIVE

The objective of the Prbject is to promote economic development in countries traversed by the
Beira Corvidor and other countries to the north and south of Zambia and Zimbabwe by;

a) reducing transporiation costs;
b) reducing constricted cargo flow; and
¢) improving border post facilities.

2. PROJECT SITE

The proposed site of the Project is as shown in Annex-1.

3. ORGANIZATION OF PRGJECT IMPLEMENTATION

Roads Department of Ministry of Works and Supply (MWS) in Zambia and Department of Roads
of Ministry of Transport and Energy (MOTE) in Zimbabwe are responsible for the administration and
execution of the Project. The Joint Steering Committee consisting of officials of MWS and MOTE is

the coordinating body for the Project lmplementatlon inctuding the construction of border post
facitities .

4. STATUS OF THIS MEETING

The three parties have been holding Tripartite Meetings from the time of the Feasibility Study and
this being the 9™ Tripartite Meeting.

5. COMPONENTS OF THE DRAFT BASIC DESIGN

The Government of Zambia and the Government of Zimbabwe (hereinafter referred to as “both

Governments”) have agreed and accepted in principle the components of the Draft Basic Design Report
presented by the Team.

6. JAPAN'S GRANT AID PROGRAMME

Both Governments have understood the system of Japan’s Grant Aid Programme as explained by
the Team and as described in Annex-2.

7. NECESSARY MEASURES TO BE TAKEN BY BOTH GOVERNMENTS

Both Governments will take necessary measures described in Annex-3 for smooth implementation
of the Project provided that the Grant Aid by the Govemment of Japan will be extended to the Project.

2 FURTIHER SCHEDULE OF THE STUDY

8-1 The Team will conduct further studies in both countries until August 29, 1998

8-2 JICA will complete the Final Report in accordance with the confirmed items and wnil f'orward it
to both Governments by the end of November 1998.

9. OTHER RELEVANT ISSUES

Other relevant issues for implementing the Project are as described in Annex-4. .

e
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Proposed Project Site




Annex-2

Japan’s Grant Aid

1 Japan’s Grant Aid System
(1) Grant Aid Froccdure

1) Jépa.n's Grant Aid Program is executed through the following procedures.

Application (Request niade by a recipient country)

Study (Basic De.ign Study conducted by JICA)

Appralsal & Appm\al (Appraisal by the Government of Japan and a\p]:omval
by Cabinet)

Determination of (The Notes exchanged bem'een the Governments of

lmplementation Japan and the recipient country)

2} Firstly, the apphcanon or request for a Grant Aid project submitted by a recipient counm is
examined by the Government of Japan (the Mumstry of Foreign Affairs) to determine whether or
not it is eligible for Gram Aid. If the request is deemed appropriate, the Govemment of Japan
assigns JICA (Japan International Cooperation Agency) to conduct a study on the request.

Secondly, JICA conducts the study (Rasic Design Study), using (@) Japanese consulting firm(s).

Thirdly. the Govemnment of Japan appraises the project to see whether of not it is suitable for

Japan's Grant Aid Program. based on the Basic Design Study report prepared by JICA. and the
results are then submitted to the Cabinet for approval.

Fourthly, the project. once approved by the Cabinet. becomes official with the Exchange of Notes
signed by the Governments of Japan and the recipient country.

Finally. for the implementation of the project. JICA assists the recipient country in such matters as
preparing tenders. contracts and so on,

(2) Basic Design Study

1} Contents of the Study

The aiin of the Basic Design Study (hereinaﬁer referred to as “the Study™), conducted by JICA on
a requested project (hercinafter refemmed to as “the Project”) is to provide a basic document

necessary for the appraisal of the project by the Japanese Govemnment, The contents of the Study
are as follows;

a) Confirmation of the background, objectives, and benefits of the requested Project and also

institutional capacity of apencies concemed of the recipient country necessary for the
Project’s implementation.

b) Evaluation of the appropriateness of the Project to be implemented under the Grant Aid

Scheme from a technical, social and economic point of view.
¢) Confirmation of items agreed on by both parties concerming the basic conéept of the Project.
d) Preparation of a basic design of the Project.

e) Estimation of costs of the Project.

The contents of the oniginal request are not ‘neccssadi)'r approved in their initial form as the
contents of the Grant Aid project. The BasicADcsign of the Project is confirmed considering the

- 1 . . _ p
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.guidetings of Japan's Grant Aid Scheme.

The Govcmment of Japan requests the Govemnment of the recipicnt country to take whatever
measures are necessary 1o ensure ils self-reliance in the implementation of the Project. Such
measures must be guaranteed even though they may fall outside of the jurisdiction of the
organization in the recipient country actually implementing the Project. Therefore, the

implementation of the Project is confirmed by all relevant organizations of the recipient country
throuph the Minutes of Discussions.

2) Selection of Consultants

For smooth implementation of the study, JICA uses (a) registered consultant firm(s). JICA se'ect
(a) firm(s) based on proposals submlned by interested firms. The firm{s) selected carry{ies) out
the Basic Design Study and wme(s) areport, based upon terms of reference set by JICA.

The consulting firm{s) used for the Study is{are) recommended by JICA 10 the recipient country to

also work on the Project’s implementation afier the Exchange of Notes, in order to maintain
technical consistency. .

{(3) Japan’s Grant Aid Scheme

1)  Whatis Grant Aid?

The Grant Aid Program provides a recipient country with non-reimbursable funds to procure the
facilities, equipment and services (engineering services and transportation of the products etc.) for
economic and social development of the country under principles in accordance with the relevant
laws and regutations of Japan. Grant Aid is not supplied through the donation of materials as such.

2) Exchange of Notes (E/N)

Japan’s Grant Aid is extendad in accordance with the Notes exchanged by the two Governmenis

concerned. in which the objectives of the Project. period of execution. conditions and amount of
the Grant Aid. etc., are confimmed.

3) “The period of the Grant Aid™ means the one fiscal vear which the Cabinet approves the Project
for. Within the fiscal year. all procedures such as exchanging of the Notes, concluding contracts
with (a) consultant firm(s} and {a) contractor(s) and final payment to them must be completed.
However in case of delays in delivery, installation or construction due to unforeseen factors such
as weather. the penod of the Grant Aid can be funther extended for a maximum of one fiscal year
at most by mutual agreement between the two Govenuments.

%
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4)

5)

6)

Under the Grant Atd, in principle, Japanesc produc(s and services mc!udmg trans;:ort or those of

. the rec:paenl counny are {0 be purchascd

When the two Govcmments deem il necessary, the Grant Aid may be used for lhe purchase of the
producls of services of a third country.

However the poime contracwrs namely, consu!hng constmctmg and procuxemem ﬁrms are
limited to “Japanese nationals”. (The term “Japanese nationals” means persons of Japanese
nationality or Japanese corporations controlled by persons of Japanese nationality.)

Ncccssnty of “Verification”

The Govemmem of recupnenl country or its dcmgnatcd authomy will conclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by the

Government of Japan. This “Verification” is deemed necessary to secure accountability to
Japanese taxpayers. :

Uudénakings required of the Govemment of the Recipicnt Country

In the implcmcntation' of the Grant Aid project, the recipient country is required to undertake such
necessary measures as the following:

a) To secure tand necessary for the sites of the Project and to clear, level and reclaim the land

prior to commencement of the construction.

b) To provide facilities for the dismibution of electricity. water supply and drainage and other

incidental facilities in and around the sites.

¢} To secure buildings prior to the procurement in case the installation of the equipment.

d)

To ensure all the expenses and prompt execution for untoading. customs clearance at the port
of disembarkation and internal transportation of the products purchased under the Grant Aid.

e) To exempt Japanese nationals from customs duties, intemal taxes and other fiscal levies
which will be impased in the recipient country with respect to the supply of the products and
services under the Verifted Contracts.

)

To accord Japanese nationals whose services may be required in connection with the supply

of the products and services under the Verified contracts, such facilities as may be necessary

for their entry into the recipient country and stay therein for the performance of their work.

g) “Proper Use” _
The recipient country is required to maintain and use the facilities constructed and equipment

purchased under the Grant Aid properly and effectively and to assign staff necessary for this
operation and maintenance as well as to bear all the expenses other than those covered by the

Grant Aid.
h} “Re-export”

The products purchased under the Grant Aid should not be re-exported ﬁom the recxplcnt
country.

S1) Ban!-.mg Arrangemenls (BIA)

* The Government of the reapsr.n{ counﬁ'y or ils designated aulhonty should open an accoum
in the name of the Government of the recipient country in a bank in Japan (hereinafter
referred to as “the Bank™). The Government of Japan will executc the Gram Aid by making
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paymén'ls b 3apaﬁese yen 10 cover the obligations incurred by the Government of the
recipient country or its designated authority under the Verified Contracts.

+ The payments vﬁll_bc made when ﬁaymc_nt requests are presented by the Bank to the
Government of Japan under an authorization to pay issued by the Government of the
recipient country of its designated authority.

2 Remarks

Both of “Flow Chart of Japan's Grant Aid Procedures™ and “Major Undertaking to be taken by Each
Government” are shown in following pases.




Flow Chart of Japaﬁ’s Grant Aid Procedures
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Major Undertaking to be taken by Each Government

Tobe Tote
No. licms covered by covered by
Girant Aid Recipient
L To securc land mcludmg camp vard: ®
b Toclear. fovel and reclaim the site when ncodcd et
£ To dcmohsh gxisting bu!ldmts and facilitics on bndgc route and border facilities. ®
1. | Toconstruct bridee and aceess r0ad. hd
To construct border facilitics. o
6. To provide elecinicity supply fo'lctﬁporan' car=p vard at both countries.
1) Distribution line to the camps with’400v transformer d
2) Drop wiring in the camps ol
7.1 To supph potable waler 1o camp vards L
2| To provide telephone lines to camp vards. d
9, To obtain pérrm't 10 use satcllite comniunicau'on svstem. .
jo | To bear the following commissions to the Japancse forcign exchange bank for the
" | banking scrvices based upon the B/A-
1) Advising commission of A/P ht
21 Pavinent comumission ®
" To ensurc unloading and customs clearance at port of disembarkalion in recipicnt
T | country.
1} Marinc (Air, Road) lransponalwn of the prcducls from Japan to the recipient
L]
countny -
D Tax c\cmpnon and cusloms clcarancc of the products at the port of discmbarkation bl
3) Intermal transponiation from the port of discrbarkation o the project siic hd
12 To accord Japancse nationals whase services may be required in connection with the
- | supply of the producis and the services under the verified contract such Facilities as °
may be necessary for their entry into the recipicnt countey and siay therein for the
performance of their work.
13 To exempt Japancse nationals from customs dutics. internal laxes and other fiscal
| fevies which may be imposed in the recipicnt countey with respect to the supply of the ®
products and services under the verificd contracis.
1 To maintain and use properly and eMectively the facititics constructed provided under *
| the Grant.
15 To bear all the expenses. other than those 1o be bome by the Grunt. necessarv for .
"~} construction of the facibiiics.
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Annex-3
N[‘CFSSARY MFASU RES 'I 0 BE TAKFN BY BO fH GOVFRNM[‘NTS

The following necessary measures should be taken by both Governments provided that the Gtanl
Aid by the Government of Japan wnll be extended to the Project:

1.To prOVIde data and mformatlon necc:saxy For the iject

2.To secure the land necessary for the execution of the Pro;ect such as the R:ght of Way, Iand for the
bridge, access roads, tcmporary camp yards, workmg area and others

3.To clear any structures e\ustnnb on the Pro;cct site before the conn‘ncncement of thc construchon

4.To make passab!e all roads and bndges Jeading to the Project site before the commencemem of inland
transportauon of inaterials and equipment.

S.To providé facilities for the distribution of electricity, water supply and télephone line te camp yard.

6.To obtain permil 1o use satellite communication system.

7.To bear commissions to the Japanese bank for its banking services based upon'the Banking,

Arrangement, namely the advising commission of the “Authorization to Pay” and payment
commission.

8.To ensure prompt unloading, tax exemption, customs clearance a1 the port of disembarkanon in each

country and prompt internal transportation of the materials and equipment for the Project purchased
under the Grant Aid.

9.To exempt Japanese nationals from custorns duties, intemnal taxes and other fiscal levies which will be

imposed in the recipient country with respect o the supply of the products and services under the
Verified Contracls.

10.To accord japancse nationals whose services may be required in connection with the supply of
products and the services under the Verified Contracts, such facilities as may be necessary for their
entry into both countries and stay therein for the performance of their work.

11.To provide necessary permissions, licenses and other authorizations for implementing the Project.

12. Yo maintain and use properly and effectively the facilities coristructed under the Project.

12.To coordinate and solve any issues related to the Project which may be raised by third parties or
inhabitants in the Project area during the implementation of the Project.
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Annex-4
OTHER RELEVANT ISSUES
I. Customs and Immigration (Zambian éide)
1-1 Imposing of Value Added Tax (VAT)
Import VAT : This may be deferred on capital equipment if the equipment is 1o be re-exported.
Domestic VAT :a) This is charged on all local pur'éhéses. Should the Projécl register for VAT
then the VAT paid shall be refunded. The refund takes place within a month.
b) Onimported materials VAT paid may also cefunded in the same manner.
¢) The Project could also appiy for deferment of import VAT but only if they are
requested.
1-2  Customs Duty

Customs Duty  : Full rebate on capita] cqﬁipment imported for re-exportation.
: Imported materials which are scheduled to enjoy full rebate.(Statutory instrument

vequired for this).
Personal Effects : Full rebate on first entry or residence for each member of the construction team.

1-3  Immigration

Inside the Project area, which includes border post (acilities, all the personnel engaged in the
Project will be entitled to move within the area with no restriction on the production of Identification
Cards (ID). _ :

Japanese personnel will require to obtain work permit from both countries.

2. Customs and Immigration {Zimbabwean side)

2-1  Customs Clearance

2-1-1 Equipment

The taw provides for the duty free importation of plant and equipment on the understanding
that it will be re-exported at the end of the Project.

2-1.2 Materials

The law provides for the duty-free importation of materials which will be incorporated in the
construction of the Project subject to the issuance of a duty free certificate by the Secretary for
Ministry of Transport and Energy.

2-1-3  Personal effects : Japanese personnel

The law provides for the duty free importalion. olf personal effects by Japancse personnel who
will have been given Temporary Work Permits by Zimbabwe Immigration.

2-2  tmmigration
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2-2-1  All Japanese nationals who wish 1o be workmg on the Project are reqmred to apply and obtam
Work Peinits.

2-2-2 Thc Zimbabwe Government will endeavor speedy processing of the penmts as was
agreed in thc Protocol ag.reemem

2-2-3 Japanese nationals and olher personnels workmg on the Pro;cct wm only be reqmred to carry
the Project 1D’s which will allow them free movement within the agreed Project area. They will,
however, be expcctcd to go through official Security check points.

3 Trucks and Equxpment

. Trucks and equipment (o be used in the Project will be given registration numbers to make them
identifiable with the Project for easy agcess in both countries.

4. Joint Contract for Consultant and Construction Agreement.

Joint signing of the certificates and the contracts was proposed by both Governments.

5. Counterpart Training

Both Governments requested for the technical training in the course of Detaited Design and Bridge
Construction.

At Detailed Design stage, the trammg of two engmeers from each country in Japan was proposcd
and at Bridge Construction stage, provision of two engincers on site from each countyy for supervising
the work on condition that accommodation and fransportation costs are covered by the Progcct was

proposed. However the Team responded by advising that the request may not be met in view of the
self-help effort philosophy.

6. Bridge Geometry

Both Governments requested to widen the footwalks to one meter on the both side of carmiage way

of the bridge in order to accommodate pedestrians in case the exisling Otto-Beit bridge is closed for
unforeseeable reasons.

7. Agreed Minutes between both Governments

Agreed Minutes for the implementation of Grant Aid project between the recipient Governments
will be prepared.

8. Tolling System

Iniroduction of tolling system for securing maintenance cost of new bridge was dlscussed and
{urther study on the matter is to be pursued.
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13, B.J. Silunawe
14. S M Linsomba
16, R.S. Nkunika
16. H. Muchindu
17. J. Mphepo

18. W.C. Ngomalala
Zimbabwe

19. G. Nhemachena
20. A A. Zindoga
21. R. Mubaira

22. W.Xwedza
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24. 8. Umenaga

25. N. Murayama
2. Y. Kajimura

27 M. Komagamine
28. R. Yizuka
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Annex-b

Position

: Permanent Secretary, MWS
: Director of Roads, MWS
: Deputy Director of Plaxning, MWS
Journ'al.ié't, Z15
: Senior Exécutive Engineer, MWS
: Exebutive Engineer, Road Dept., MWS
: Executive Engineer, Road Dept., MWS
: Accountant, MWS
: Chief Architect, MWS
: Environmental Qﬁii:er, MWS
: Environmental Officer, MWS
: Pn'ncipal' Pl-anner, DPPH, Ministry of LG1I
: Provincial Planning Officer, DPPH, MLGH
: Zambian Revenue Authority
: Zambian Revenue Authority
: Zambian Revenue Authority
g Immigration, Zambia
: External Resource mobilisation, MOFED

: Deputy Director, Planning & Des'ign, DoR, MOTE
: Acting Deputy Chief Eng., Bridge Design Branch, MOTE
: Project Manager, Immigration, Zimbabwe

: Assistant Director, Customs & Excise, Zimbabwe
: Principal Architect, Housing Develop., MLGNH, Zimbabwe

: Team leader, Study Team, JICA

: Member, Study Team, Ministry of Foreign Affairs
: Member, Study Team, Chodai Co., 1td.

: Member, Study Team, Chodai Co., itd.

: JICA Expert, DoR, MOTE

: Assistant Resident Representative, JICA Zambia
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5. Cost Estimation Borne by the Recipient Country

Zambia Zimbabwe
US$1,000 US$1,000
1. Dueto the construction of New Bridge
I.and acquisition 147.4 -
Demolition of buildings 330.6 2204
Temporary power supply 110.2 140.8
Temporary water supply 2584 190.5
Telephone lines 16.1 211
Tota) 862.8 573.0
2. Construction of Border Facilities (-2002)
Cargo terminal 9,311.0 13,729.9
Passenger terminal 2,334.0 4,000.0
Pedestrian control building 238.0 65.7
Drug enforcement building 201.0 211.7
Vehicle inspection unit 116.0 29.2
Police 550.0 2263
Gnuard house 227.0 598.5
Staff quarters : 9,765.0 5,138.7
Land acquisition and Compensation 270.0 —
Total 23,012.0 24,000.0
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