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ACTION MEMORANDUM FOR THE DIRECTOR, USAID/ZAM3IA
 

DATE: July 26, 1990
 

FROM: Jim Harmon, PDO, USAID/Zambiaf6
 

SUBJECT: 
 Regional Transport Development II, Kafue-Lusaka Road
 
Rehabilitation (690-0254) 
- Project Paper Approval
 

ACTION REQUESTED: You are requested to approve the attached Project Paper
which recommends your authorization of a grant to the Government of the
Repul-lic of Zambia (GRZ) for rehabilitation of the Kafue-Lusaka road. If
authorized, the grant will 
be funded from the Development Fund for Africa
(DFA) appropriation, in the life-of-project amount of $22,840,000. 
The FY
1990 obligation for the project will be $12 
million, with obligations of
$6,735,000 in FY 1991 and $4,105,000 in FY 1992.
 

DISCUSSION: Rehabilitation of the Kafue-Lusaka road will complete a program
of road improvement between Zambia and Zimbabwe begun under project 690-0209,
Regional Transport and Storage Development. Under that project, two sections
of road were rehabilitated: Makuti-Chirundu in Zimbabwe and Kafue-Chirundu in
Zambia. 
When the final section from Kafue to Lusaka is completed, this
multi-phase rehabilitation program will provide an 
improved road
transportation system for traffic destined for intraregional markets and the
Mozambican port of Beira. 
Successful project implementation will remove
existing traffic bottlenecks between Lusaka, Harare and the Beira port,
thereby: a) accommodating projected annual 
increases in traffic and increasing
the life of the road; b) reducing accident and breakdown rates; and c)

reducing transportation costs.
 

This project, along with others in the USAID/Zimbabwe, Southern Africa
Regional Program portfolio, will contribute to 
the SADCC transport sector
objective of assisting the majority-ruled nations of southern Africa to
overcome regional transport constraints that constitute a serious obstacle to
the region's economic growth and development. Rehabilitation of the

Kafue-Lusaka road has been identified as a priority project for donor
assistance by the SADCC Council of Ministers and appears in the transport
sector Programme of Action as Project 1.8.3. 
 It has also been given a high
priority in the USAID/Zimbabwe-sponsored 
assessment of regional transportation
projects based on such criteria as economic feasibility, regional impact and
 
absorptive capacity.
 

The purpose of the project is to continue to expand efforts to improve the
efficiency of the inter-regional transport system by reducing operating costs
and by extending the life of the road. 
 The road from the Kafue River to the
Lusaka city suburb of Makeni is 49.4 kilometers long. Assistance provided
under this project will 
reduce the roughness of the Kafue-Lusaka road and
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thereby substantially reduce vehicle operating costs, and place the
 
Kafue-Lusaka road under effective maintenance by improving the maintenance
 
capability of the Roads Department.
 

Project-funded road rehabilitation will take place during two consecutive dry

seasons in 1992 and 1993, followed by a one-year period during which the
 
construction contractor will be responsible for remedying any defects. 
 Road
 
rehabilitation and reconstruction activities will include:
 

-9.85 kilometers of reconstruction;
 
-29.85 kilometers of overlay and seal;

-9.70 kilometers of patch and seal;
 
-minor road realignment intwo locations;

-drainage structure repair and new drainage culverts; and,

-shoulder widening to conform to Zambia road standards 1A and 1B.
 

Project road reconstruction and rehabilitation have been designed to 10 year

(minimum maintenance) life specifications. This standard was chosen as the

alternative which produces the highest rate of return for the investment, in
 
comparison with other possible road maintenance and rehabilitation options.

An internal rate of return for this rehabilitation option was estimated to be
 
approximately 26%.
 

Project funds will also be used to procure construction supervision services
 
and project management support. The project will include a road maintenance
 
financing mechanism to provide a Zambian kwacha sinking fund to ensure

adequate funding of recurrent costs and foreign exchange to purchase spares

for the repair of on-hand maintenance equipment. Funding of recurrent costs
 
has been determined to be in accordance with A.I.D. policy guidance inlight
 
of:
 

(a) Government of the Republic of Zambia (GRZ) efforts under the current
 
structural adjustment program to move toward the provision of adequate

maintenance financing;
 

(b) strict adherence to A.I.D. policy which will ensure finarncial
 
integrity in the payment, monitoring and reporting systems; and
 

(c) a determination by the design team that financial support will not
 
be provided for salary supplements.
 

Other components of the project will include local and international training

for Zambia Roads Department personnel and the provision of equipment to help

ensure post-project maintenance of the rehabilitated road.
 

The authorized source/origin for project procurements isgeographic code 935,
 
aa authorized under the DFA. However, the procurement of design and
 
supervision and construction services and training will be limited to
 
countries included in geographic code 941 and Zambia. Code 941 isjustified

for the procurement of design/supervision and construction services because
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are RLDCs. Code 941 and Zambian
several of the regional beneficiary countries 

training facilities are more suitable for local conditions. Furthermore,
 

restricting procurements of construction services to U.S. firms only would not
 

provide adequate competition. Although U.S. procurement of equipment and
 

spares will be maximized to the greatest extent practicable, the source/origin
 

for commodity procurements will be geographic code 935 to ensure that certain
 

equipment items and a number of spares are compatible with on-hand equipment
 

and are not inconsistent with departmental standardization plans.
 

Project beneficiaries will include private and public sector users of the
 

road, particularly those involved in intraregional export activities. A
 

target for the eriloyment of women has been established at 20% of all
 

project-funded roadworkers.
 

Although FAA Section 110(A) requiring a 25 percent host country contribution
 

is not applicable to this regional project, the GRZ will contribute the dollar
 

equivalent of $3,064,000 (kwacha 122,560,000 at K40=$1.00) toward the
 

achievement of project objectives. These local currency funds will be used to
 

finance the sinking fund, several items of locally produced equipment,
 

in-country training, land acquisition costs and disruption compensation to a
 

few people living near the project site. Although the highest lawful exchange
 

rate as of March 1990 is kwacha 40 - $1.00, negotiations are underway with the
 

finance community that will require a gradual devaluation of the
international 

kwacha to a considerably higher level by 1993. These negotiations are
 

expected to be completed within this calendar year. Except for an
 

insignificant amount to be provided for local training in 1990, kwacha
 

disbursements by the GRZ and contractors are expected to begin in 1991 when
 

the highest lawful kwacha to dollar rate of exchange is expected to be higher
 
than the current K40 - $1.00.
 

The GRZ Roads Department will have primary implementation responsibility for
 

the work to be carried out under this project. All services, with the
 

exception of a project engineer to be assigned to USAID/Zambia, will be
 

procured on a host-country contract basis. The capability of the Roads
 

Department to assume this responsibility has been demonstrated by its
 
a similar capacity under the A.I.D.-funded Kafue-Chirundu
performance in 


project. Contracting will be in accordance with standard GRZ and A.I.D.
 

host-country contracting procedures and A.I.D. will approve the Request for
 

Technical Proposals (RFTP) and contract documents before issuance.
 

The institutional capacity of the Roads Department and its ability to maintain
 

the Kafue-Lusaka road after project-funded rehabilitation is completed has
 

been assessed as part of the Project Paper analyses. Though it had some
 

concern based upon historic budgetary and staffing constraints, the
initial 

design team has concluded that the GRZ will have the necessary institutional
 

capacity, resources and commitment to properly maintain the road. This
 

conclusion is based on experience on the previous A.I.D. funded road project
 

and in view of project interventions and the efforts of other donors to
 

http:K40=$1.00


improve departmental institutional maintenance capability, particularly in
 
Lusaka Province where this project is located.
 

The project will undertake several initiatives to improve the institutional
 
capacity of the Roads Department. Specifically, the project will provide the
 
aforementioned kwacha and foreign exchange financing mechanism, training for
 
Department mechanics and engineers, maintenance equipment and spare parts,
 
contract project construction supervision and technical assistance to
 
facilitate project monitoring and administration. Moreover, Conditions
 
Precedent to disbursement of project funds will require, inter alia, that the
 
GRZ develop an appropriate maintenance plan for the project road, dedicate
 
sufficient staff and budgetary resources through the establishment of a
"sinking fund" to achieve the plan's objectives. Covenants in the Project
 
Grant Agreement will record, inter alia, the government't commitment to
 
provide additional funds, above those amounts otherwise required by the
 
Conditions Precedent to ensure adequate maintenance of the A.I.D. investment
 
in road rehabilitation from Lusaka to Chirundu.
 

Other donors, notably FINNIDA, NORAD, DANIDA and Japan, are providing major
 
contributions to strengthen the institutional capability of the Roads
 
Department. An AfDB road rehabilitation project contains a major component to
 
improve the capacity of the Department of Roads to maintain all trunk roads
 
under its jurisdiction.
 

Summary Project Budget
 
(000)
 

Budget Line Item (A.I.D. Funds) Estimated Cost
 

A. Final Design $ 350
 
B. Construction Supervision $ 1,100
 
C. Construction $16,270
 
D. Maintenance Equipment $ 860
 
E. Training $ 20
 
F. PSC Engineer $ 735
 
G. Maintenance Spares $ 425
 
H. Evaluations and Audits $ 100
 
I. Contingency (15%) $ 2,980
 
TOTAL A.I.D. $22,840
 

Budget Line Item (GRZ Funds) Estimated Cost
 

A. Sinking Fund $3,000.00 (K120,000)
 
B. Maintenance Equipment $ 11.25 (K 450)
 
C. Training $ 18.25 (K 730)

D. Land Acquisition, Displacement of Persons $ 2.50 (K 100)
 
Contingency for inflation (100% of the sum $ 32.00 (K 1,280)
 
of items B, C and D)
 

Total GRZ funds (at ZK40 = US$1.00) $3,064.00 (K122,560)
 

http:3,064.00
http:3,000.00
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Ithas been concluded from the analysis inthe project paper that:
 

1. 	 the project is technically and economically sound and socially
 
acceptable;
 

2. 	 the technical design and cost estimates are reasonable and
 
adequately planned, thereby satisfying the requirements of Section
 
611(a) of the Foreign Assistance Act of 1961, as amended;
 

3. 	 the timing and funding of project activities are appropriately
 
scheduled;
 

4. 	 sufficient planning has been done for the implementation,
 
monitoring and evaluation of project progress; and,
 

5. 	 all statutory criteria have been satisfied.
 

The Initial Environmental Examination, contained inAnnex I(F) of the Project
 
Paper, has been reviewed and a negative determination has been approved by th(
 
AFR Bureau Environmental Officer.
 

Conditions and covenants applicable to this project are to insure sound
 
project implementation and maintenance after the road rehabilitation is
 
completed. Conditions Precedent to Disbursement and Covenants include:
 

Conditions Precedent to First Disbursement
 

1.The GRZ will provide to A.I.D. a letter of commitment, inform and
 
substance satisfactory to A.I.D. allocating to the Kafue-Lusaka road first
 
priority use of any maintenance equipment previously financed by A.I.D. for
 
road maintenance activities, to the extent that such equipment isnot require(
 
under the previously-financed activities.
 

2. The GRZ will commence operation of the weighbridge station financed b
 
A.I.D. under the Kafue-Chirundu Road Rehabilitation Project (690-0209.02).
 

3. The GRZ will provide a written statement setting forth the names,
 
titles and soecimen signatures of persons who have the authority to act as
 
Grantee's representative.
 

Conditions Precedent to Award of Construction Contract
 

1. The GRZ shall, except as A.I.D. may otherwise agree inwriting,
 
establish a sinking fund in an interest bearing account at a commercial bank,
 
no later than November 15, 1990, with deposit and disbursement procedures as
 
agreed to by A.I.D.
 

2. The GRZ shall, except as A.I.D. may otherwise agree inwriting,
 
provide a deposit of not less than kwacha 60 million into the account
 
specified inCondition I above no later than January 15, 1991.
 

3. The GRZ shall, except as A.I.D. may otherwise agree inwriting,
 
provide a deposit of not less than kwacha 60 million into the account
 
specified inCondition I above no later than November 15, 1991.
 

http:690-0209.02
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4. The GRZ will provide A.I.D. with a plan, in form and substance
 
satisfactory to A.I.D., describing the steps itplans to take to ensure proper
 
maintenance of the Kafue-Lusaka and Kafue-Chirundu roads after project-funded
 
rehabilitation Iscompleted, as well as the schedule of resources to be made
 
available for this purpose. The plan will detail how all equipment financed
 
under A.I.D. road rehabilitation projects will be allocated to the maintenance
 
of the Kafue-Lusaka and Kafue-Chirundu roads and sources of funding for
 
continued maintenance activities.
 

5. The GRZ will complete and provide A.I.D. with a thorough study of the
 
whole system for enforcing weight limitations, with resultant effects
 
including reduced axle loads and reduced wear and tear to roads.
 

C. The GRZ will complete resealing of the sections of roadway originally
 
rehabilitated by Nello L. Teer under Phase I of the Kafue-Chirundu Road
 
Rehabilitation Project.
 

5. The GRZ will provide to A.I.D. a letter of commitment, in form and
 
substance satisfactory to A.I.D., providing assurances that all land required
 
to complete the proposed road rehabilitation has been acquired.
 

Covenants
 

(a) The GRZ covenants to carry out appropriate maintenance on the
 
Kafue-Lusaka and Kafue-Chirundu roads and to make provisions for the necessary
 
staffing, training and funding to achieve this purpose, utilizing the sinking
 
fund established under the project to support the annual budget.
 

(b) The GRZ covenants that itwill provide additional funds, above those
 
amounts otherwise required by Conditions Precedent, to the extent necessary to
 
ensure adequate maintenance of the T2 road from Lusaka to Chirundu.
 

(c) The GRZ covenants that maintenance equipment provided under this
 
project shall be allocated on a first-use basis for maintenance of the T2 Road
 
from Lusaka to Chirundu.
 

(d) The GRZ covenants to provide, in a timely manner, the import
 
licenses, work permits/temporary resident visas required by personnel of the
 
design/constructicn supervision contractor and construction contractor.
 

(e) The GRZ covenants that itwill provide appropriate and timely
 
compensation to those persons who become displaced as a result of road
 
construction activities.
 

A project review meeting was held with USAID/Zambia senior staff on May 11,
 
1990. With respect to Zambia-specific issues, the RLA has determined that the
 
legislation under which SADCC funds are appropriated specifically exempts
 
projects funded with these resources from compliance with the terms of the
 
Brooke-Alexander Amendment and Section 620(q) of the Foreign Assistance Act.
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Qn May 14, 1990 	a Mission Executive Committee Project Review (ECPR) was held
 
There were some 	issues brought up during
by USAID/Zimbabwe to review the PP. 


the ECPR and itwas agreed that these issues would be clarified in the PP
 

before the Mission Director's approval.
 

The Kafue-Lusaka Road Rehabilitation Project Paper development isjustified 
on
 

the basis of an 	"umbrella" PID approved in 1986, which established the
 
sector-wide approach to alleviating transportation constraints
rationale for a 


in the SADCC region. That PID (690-0237) establishes criteria for the
 

selection of subproject activities to be carried out under the rubric of 
this
 

A discussion of 	the project's conformance to
regional sector-wile approach. 

those criteria is included inthe Project Paper section 2.2 and in the
 

Economic Analysis inAnnex Ill(B).
 

RECOMMENDATION: 	That, inaccordance with the delegation of authority inState
 

203775 dated 06/22/90, you sign the attached Project Authorization, thereby
 

approving the Kafue-Lusaka Road Rehabilitation Project inthe amount of
 

$22,840,000.
 

APPROVED 	 U4I 
Fr d E.Winch
 
Ision Director
 

DISAPPROVED :
 
Fred E.Winch
 
Mission Director
 

DATE : 7 26, 
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Attachments:
 

1. Project Authorization
 
2. Project Paper with Annexes
 

Clearances: RLA REDSO/ESA, (Draft)
 
Director, USAID/Zimbabwe (draft)
 
J. Harmon, PDO, USAID/Zambia
 
B. Wallach, PDO, USAID/Zimbabwe (draft)
 
REDSO/ESA/RFMC (draft)
 
Controller, USAID/Zimbabwe (draft)
 



PROJECT AUTHORIZATION
 

REGIONAL TRANSPORT DEVELOPMENT II
 
KAFUE-LUSAKA ROAD REHABILITATION PROJECT NO. 690-0254
 

1. 	Pursuant to Title II of the Foreign Operations, Export Financing, and
 
Related Programs Appropriations Act of 1990 (Development Fund for Africa)
 
and the Foreign Assistance Act of 1961, as amended, I hereby authorize
 
the Kafue-Lusaka Road Rehabilitation Project for the Republic of Zambia
 
involving planned obligations not to exceea twenty two million eight
 
hundred forty thousand dollars in grant funds over a five year period
 
from the date of authorization, subject to the availability of funds in
 
accordance with the A.I.D. OYB/Allotment process, to help in financing
 
foreign and local currency costs for the Project. The planned life of
 
the Project is approximately five years from the date of initial
 
obligation, with a Project Assistance Completion Date of December 31,
 
1994.
 

2. 	The Project consists of reconstruction and rehabilitation of
 
approximately 50 kilometers of road between Kafue and Lusaka.
 
Interventions include design, construction and supervision services;
 
maintenance financing, training and the supply of equipment and materials.
 

3. 	The Project Agreement, which may be negotiated and executed by the
 
officers to whom such authority is delegated in accordance with A.I.D.
 
regulations and Delegations of Authority, shall be subject to the
 
following essential terms and covenants and major conditions together
 
with such other terms and conditions as A.I.D. may deem appropriate.
 

4. 	Source and Origin of Commodities, Nationality of Services
 

Except as A.I.D. may otherwise agree in writing:
 

(a) 	Commodities financed by A.I.D. under the Project shall have their
 
source and origin in countries included in A.I.D. geographic code
 
935. All reasonable efforts will be used to maximize U.S.
 
procurement whenever practicable. Air travel and transport to and
 
from the U.S. shall be upon certified U.S. flag carriers.
 

(b) 	Except for ocean shipping, the suppliers of commodities or services
 
financed by A.I.D. under the project shall have countries included
 
in A.I.D. geographic code 935 as their place of nationality. All
 
reasonable efforts will be used to maximize U.S. procurement
 
whenever practicable. Air travel and transport to and from the
 
U.S. 	shall be upon certified U.S. flag carriers.
 

(c) 	Ocean shipping financed by A.I.D. under the Project shall be
 
financed only on flag vessels of the countries included in A.I.D.
 
geographic code 935, subject to the 50/50 shipping requirements
 
under the Cargo Preference Act 3nd the regulations promulgated
 
thereunder.
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5. Conditions Precedent
 

Condition Precedent to First Disbursement
 

Prior to the first disbursement, or the issuance by A.I.D. of documentation
pursuant to which disbursement will 
be made, the Government of the Republic of
Zambia (GRZ) shall, except as A.I.D. may otherwise agree in writing:
 

(a) provide to A.I.D. a letter of commitment, in form and substance
satisfactory to A.I.D., allocating to the Kafue-Lusaka road first priority use
of any maintenance equipment previously financed by A.I.D. for road
maintenance activities, to the extent that such equipment is 
not required

under the previously-financed activities.
 

(b) commence operation of the weighbridge station financed by A.I.D.
under the Kafue-Chirundu Road Rehabilitation Project (690-0209.02).
 

(c) provide a writte" statement setting forth the names, titles and
specimen signatures of the persons who will 
have the authority to act as
 
Grantee's representative.
 

Condition Precedent to Construction Contract
 

Prior to award of the construction contract, the GRZ shall, except as
 
A.I.D. may otherwise agree in writing:
 

(a) establish a sinking fund in
an interest bearing account at a
commercial 
bank, no later than November 15, 1990, with deposit and
disbursement procedures as agreed to by A.I.D.
 

(b) provide a deposit of not less than kwacha 60 million into the
account specified in Condition (a)above, no later than January 15, 
1991.
 

(c) provide a deposit of not less than kwacha 60 million into the
account specified in Condition (a) above, no later than November 15, 1991.
 

(d) provide A.I.D. with a plan, in form and substance satisfactory to
A.I.D., describing the steps it plans to take to ensure proper maintenance of
the Kafue-Lusaka and Kafue-Chlrundu roads after project-funded rehabilitation
is completed, as well 
as the schedule of resources to be made available for
this purpose. 
The plan will detail how all equipment financed under A.I.D.
road rehabilitation projects will be allocated for the maintenance of the
Kafue-Lusaka and KafLie-Chirundu roads and sources of funding for continued
 
maintenance activities.
 

Ce) complete and provide A.I.D. with a thorough study of the whole
system for enforcing weight limitations, with resultant effects including
reduced axle loads and reduced wear and tear to roads.
 

http:690-0209.02
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(f) complete resealing of the sections of roadway originally

rehabilitated by Nello L.Teer under Phase I of the Kafue-Chirundu Road
 
Rehabilitation Project.
 

(g) provide to A.I.D. a letter of commitment, in form and substance

satisfactory to A.I.D., providing assurances that all 
land required to
 
complete the proposed road rehabilitation has been acquired.
 

6. Covenants
 

(a) The GRZ covenants to carry out appropriate maintenance on the
Kafue-Lusaka and Kafue-Chirundu roads and to make provisions for the necessary

staffing, training and funding to achieve this purpose, utilizing the sinking

fund established under the project to support the annual budget.
 

(b) The GRZ covenants that itwill provide additional funds, above those
amounts otherwise required by Conditions Precedent, to the extent necessary

to ensure adequate maintenance of the T2 road from Lusaka to Chirundu.
 

(c) The GRZ covenants that maintenance equipment provided under this

project shall be allocated on a first-use basis for maintenance of the T2 Road
 
from Lusaka to Chirundu.
 

(d) The GRZ covenants to provide, in a timely manner, the import

licenses, work permits/temporary resident visas required by personnel of the

design/construction supervision contractor and construction contractor.
 

(e) The GRZ covenants that itwill provide appropriate and timely
compensation to those persons who become displaced as a 
result of roaud
 
construction activities.
 

7. Negotiating Status
 

The aforementioned conditions precedent and covenants have been discussed with

the Ministry of Finance and the Director of the GRZ Department of Roads who
 
have agreed to them both inform and in content.
 

FRED E. WINCH
 
MISSION DIRECTOR
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1. SUMMARY AND RECOMMENDATION
 

1.1 Project Summary
 

The project will finance the reconstruction and rehabilitation of 49.4
 
kilometers of road between the Kafue River bridge and a point of intersection
 
with a four-lane highway ten kilometers inside Lusaka city. The project will
 
be implemented primarily through a host-country contract between the
 
Government of the Republic of Zambia and a construction contractor who will
 
undertake the complete reconstruction of 9.8 kilometers of the project road
 
and widening and repairing on the remaining 39.55 kilometers.
 

Project funds will also be used to procure construction supervision services
 
and project management support. Other components of the project will address
 
the key issue of road maintenance by providing both a foreign exchange and
 
local currency financing mechanism to ensure that adequate funds are available
 
to support the efforts of the Roads Department over time. The major share of
 
maintenance financing is from a sinking fund established with GRZ counterpart
 
funds sufficient to cover all kwacha maintenance costs through the year 2000.
 
A lesser amount of foreign exchange will be provided by A.I.D. to ensure the
 
necessary funding for spares over approximately the same period. This
 
financing mechanism, although adequate to protect A.I.D.'s investment in the
 
mid-term, only provides breathing space until a more long lasting solution to
 
maintenance constraints can be achieved through the current comprehensive
 
structural adjustment program of the GRZ. This strategy was developed in full
 
recognition of the need for the GRZ to carry out necessary policy reforms such
 
as the provision of adequate financing for road maintenance and the effective
 
enforcement of limitations on axle loads. In conjunction with the World Bank
 
and other donors, USAID/Zambia will continue its dialogue with the GRZ to
 
achieve a long term policy reform solution to adequate maintenance. USAID/
 
Zimbabwe will also continue its dialogue with SADCC and SATCC to achieve
 
regional coordination on policies such as standardized axle load limitations.
 

To date the primary constraints to an optimum maintenance program have been:
 
(a)a lack of kwacha to adequately finance the routine operations of the
 
Lusaka Provincial Engineer (PRE) who is responsible for maintenance of the
 
entire segment of trunk road from Lusaka to Chirundu, and (b)a lack of
 
foreign exchange needed to maintain a stock of spares needed to keep on-hand
 
equipment in continual operation. The kwacha sinking fund will augment
 
regular Government of Zambia financing to required levels. The foreign
 
exchange will be provided through the project for the procurement of spares,
 
on behalf of the Roads Department, by the design/supervision contractor or by
 
a procurement agent to be determined. Due to the strategic importance, the
 
resultant high visability of the road from Lusaka to Chirundu and significant
 
inputs from the donor community, the Roads Department has done a satisfactory
 
job in protecting A.I.D.'s investment to date in rehabilitation of the Kafue
 
to Chirundu Road. Yet, maintenance could and undoubtedly would have been
 
better if the Roads Department atad been provided with adequate funding to
 
cover recurrent costs proposed under the financing mechanism included in this
 
project.
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Training to improve specific managerial and technical skills of the
 
'Departmental maintenance staff will be provided for Roads Department

personnel. Equipment will also be provided that will, in conjunction with a
 
sizeable infusion of capital equipment and technical assistance from other
 
donors, more than adequately address the current foreign exchange crunch in
 
the mid term. However, solutions to these long-term constraints will only be
 
achieved when necessary policy reforms are enacted to provide adequate

financing for equipment and competitive salary/benefit packages for Roads
 
Department employees.
 

Rehabilitation of the Kafue-Lusaka road will complete a program of road
 
improvement between Zambia and Zimbabwe begun under project 690-0209, Regional

Transport and Storage Development. Under that project two sections of road
 
were rehabilitated: Makuti-Chirundu inZimbabwe and Kafue-Chirundu in
 
Zambia. When the final section from Kafue to Lusaka is completed, this
 
multi-phase rehabilitation program will provide an improved road
 
transportation system for traffic destined for intra-regional markets and the
 
Mozambican port of Beira. Successful project implementation will remove
 
existing traffic bottlenecks between Lusaka, Harare and the Beira port,

thereby: a) allowing a higher volume of heavy traffic to travel at higher
 
speeds; b) reducing accident and breakdown rates; and c) reducing
 
transportation costs.
 

Benefits will accrue to private and public sector users of the road,
 
particularly those involved in intra-regional export activities.
 

Rehabilitation of the Kafue-Lusaka road has been identified as a priority

project for donor assistance by the SADCC Council of Ministers and figures in
 
the SADCC Programme of Action (project 1.8.3). The project has also been
 
given a high priority inthe USAID/Zimbabwe-sponsored assessment of regional

transportation projects based on such criteria as economic feasibility,
 
regional impact and absorptive capacity.
 

1.2 Recommendation
 

That the Director of the A.I.D. Mission to Zambia, approve the project as
 
described to provide a grant of $22,840,000 (twenty-two million, eight hundred
 
forty thousand dollars) from the Development Fund for Africa (DFA) to the
 
Government of the Republic of Zambia (GRZ) to implement rehabilitation of the
 
Kafue-Lusaka road.
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2. PROJECT RATIONALE
 

2.1 Problem Statement
 

Several major road systems serve intra-regional and overseas trade of the
 
Southern Africa Development Coordination Conference (SADCC) region. Botswana,
 
Zambia, Malawi, Zimbabwe and Tanzania are linked through a series of road
 
connections including the Lusaka-Kafue-Chirundu-Harare-Beira network.
 
Although built to satisfactory standards, many of the regional trunk roads
 
which serve international trade require rehabilitation. This isthe result of
 
less than adequate maintenance, excessive vehicle loads, civil disturbances
 
and general neglect associated with a historical lack of emphasis on regional
 
development.
 

Efficient transportation within the region isvitally important for economic
 
growth and regional integration. SADCC intra-regional trade is compromised by
 
unreliable deliveries and costs associated with deteriorating road and rail
 
infrastructure. SADCC trade with the outside world ishighly dependent on
 
expensive alternative transportation routes. The present high cost of
 
transporting the region's commodities to external markets through the ports of
 
the Republic of South Africa, compared with potentially lower costs through
 
efficiently operating SADCC corridors, significantly increases the delivered
 
price of SADCC goods and renders them less competitive on international
 
markets.
 

Although much of the region's international trade is shipped by rail, certain
 
types of cargo can be more efficiently moved by road. In Zimbabwe and Zambia,
 
a missing rail link between Harare and Lusaka issupplanted by road, and a
 
road also parallels the Livingstone-Lusaka railway. The two roads combine at
 
Kafue for the final leg into Lusaka. Rehabilitation of the Kafue-Lusaka
 
segment isnecessary because the road is not in a maintainable state due to
 
serious deterioration of the existing surface from heavy traffic and lack of
 
maintenance.
 

2.2 Relation to A.I.D. and SADCC Priorities
 

A.I.D.'s support to SAOCC and its programs began in 1982. In1984, A.I.D.
 
first articulated a regional strategy for providing assistance to the SADCC
 
region that focussed on three sectors: transport, agricultural research and
 
training. The Southern Africa Regional Program, Regional Development Strategy
 
Statement (RDSS) for the period FY 1991-1995 retains the emphasis on
 
transportation and includes plans to allocate more than half of all A.I.D.
 
resources available during the planning period to this sector. The selection
 
of this project for funding under the regional program strategy isfully
 
consistent with the ROSS objective "to install capacity and improve efficiency
 
in infrastructure that serves regional cooperation, provides access to
 
regional and external markets and fosters economic growth". Inthe
 
USAID-sponsored assessment of regional land transportation projects,
 
rehabilitation of the Kafue-Lusaka section of road ranked first among road
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projects and within the top ten infrastructure rehabilitation and capital
 
projects.
 

This project contributes to the SADCC transport sector objective of "assisting

the majority ruled nations of southern Africa to overcome regional transport
 
constraints which are a serious obstacle to the economic growth and
 
development of the region".
 

The proposed project, along with others inthe regional program portfolio,

will contribute to the A.I.D. Africa Bureau goal of sustainable, broad-based
 
economic growth inAfrica. In contributing to this overarching goal, the
 
project purpose reflects the Africa Bureau's FY 1989-91 Action Plan, Strategic
 
Objective 1-3: "to improve equity and efficiency in providing key goods,
 
including transportation".
 

A.I.D.Is support of regional efforts inSouthern Africa complements existing
 
and planned A.I.D. bilateral programs. Although regional by virtue of its
 
impact and linkages with other SADCC member-countries, the project
 
implementation activities will occur exclusively within the Republic of
 
Zambia. As such, it has been developed inclose collaboration with
 
USAID/Zambia and is consistent with the Zambia Mission's bilateral strategy,
 
as described in the FY 1989 Country Development Strategy Statement, to
 
"increase production (especially for export) and real income from both a)
 
small farms and b) small scale rural and agri-business enterprises". Insofar
 
as the project seeks to reduce transportation constraints for Zambian
 
exporters and increase the profitability of Zambian exports through transport
 
cost savings, the Kafue-Lusaka Road Rehabilitation Project is consistent with
 
and responsive to the Mission's strategic priorities.
 

The Kafue-Lusaka Road Rehabilitation Project Paper development isjustified on
 
the basis of an "umbrella" PID approved in1986, which established the
 
rationale for a sector-wide approach to alleviating transportation constraints
 
inthe SADCC region. That PID (690-0237) sets out the following criteria for
 
selection of subproject activities to be carried out under the rubric of this
 
regional sector-wide approach:
 

I. short to medium term importance of transportation constraints to
 

the import/export sector of SADCC countries;
 

2. 	 relative priority within SADCC countries;
 

3. 	 economic feasibility of the project as measured by the estimated
 
internal rate of return;
 

4. 	 total system reliability within the proposed project corridor;
 

5. 	 capability of host country to finance recurrent costs and maintain
 
the project;
 

http:A.I.D.Is
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6. 	 medium to long term impact of the transportation system on economic
 
growth in the region;
 

7. 	 priority of the project within SADCC programs; and
 

8. 	 system security within the proposed project corridor.
 

Justification for the Kafue-Lusaka road project has been measured against
 
these parameters and determined to be fully appropriate. The basis for this
 
determination is as follows, in the order of the eight criteria listed above
 
(see also the Economic Analysis attached InAnnex Ill(B):
 

1. Constraints on transport to the ports of the Indian Ocean and an inability
 
to use the transport route to Lobito on the Atlantic Ocean resulted in
 
excessive freight costs to the countries of SADCC for imports and exports.
 
For example, a UNDP study estimates that in 1982, freight costs as a
 
percentage of value of imports were 16.42%, 11.96% and 12.84% for Zambia,
 
Malawi and Zimbabwe respectively. Although major donor and host-country
 
commitments have been made to rehabilitate the major transport corridors,
 
overall improvements inperformance will begin to be seen only in the medium
 
term. For Zambia inparticular, the road to Zimbabwe (and thence road or rail
 
to the port of Beira) isessential, as the TAZARA railway system isnot able
 
to accommodate its exports, particularly copper, and imports, particularly
 
fertilizer and industrial goods.
 

2. The Southern Africa Transport and Telecommunications Commission (SATCC)
 
has included the road from Harare to Lusaka as a priority project in its
 
program of action since its Inception in 1981. This section of road is
 
included in the Beira Port Transport System Development Plan, Project 1.5.1,
 
as the highest priority project to get traffic from the landlocked countries
 
of SADCC to the nearest ocean port. The road also serves the traffic from
 
Kazungula to Lusaka and is included in Project 1.8.3 that serves the
 
Botswana-Zambia corridor. The section from Kafue north to Lusaka is the only
 
section of either road route still requiring rehabilitation.
 

3. The internal rate of return for the project will be approximately 26% (see
 
Annex Ill(B), 3.4).
 

4. A 	simultaneous approach to rehabilitation of the major elements of the
 
transport system from Zambia to Beira in Mozambique was organized by SADCC in
 
the early 1980's: harbor depth, cargo handling at the port, civil works at
 
the port, rehabilitation of the railway and its motive power and rolling
 
stock, and rehabilitation of the road into Zimbabwe. No part of the system is
 
currently an impediment to the system as a whole.
 

5. See Maintenance and Sustainability Analysis, Annex Ill(F) and the 611(e)
 
Justification and Certification, Annex I(E).
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6. The existence of a reliable Zambia-Beira transport system will contribute
 
to economic growth inthe region by facilitating importation, at lower cost,
 
of industrial goods, perishable consumer goods and agricultural inputs,
 
enabling more efficient distribution of food grains from within and without
 
the region and carrying exports to the nearest Indian Ocean port.
 

7. See (2)previous page.
 

8. There are no external threats to the road corridor from Lusaka, Zambia to
 
Harare, Zimbabwe. The corridor from Zimbabwe to Beira inMozambique is
 
operating in daylight only, because of threats from insurgency, but transit
 
traffic has nonetheless increased from 0.7 million tons in 1984 to 1.3 million
 
tons in 1988.
 

2.3 Other Donor Activity
 

A number of other donors are either actively implementing or considering major
 
road rehabilitation projects inZambia.
 

The Government of the Peoples' Republic of China and the German technical
 
assistance program (GTZ) are rehabilitating national "feeder" roads in the
 
Central and North Western provinces. The Chinese project covers 400 kms from
 
Lusaka to Kaoma. The Germans are rehabilitating approximately the same length
 
of road further north and west (M8) connecting the town of Zambezi with the
 
Mutanda Mission (see map inSection 2.4.1).
 

The Danish foreign assistance program, DANIDA, isappraising a project to
 
reconstruct a road through the Copperbelt connecting Chillabombwe with Kapiri
 
Mposhi and then veering north towards Tanzania, from Kapiri Mposhi to Mkushi.
 
A decision on this project is expected incalendar year 1990.
 

Somewhat further along inthe design and mobilization stages are European
 
Community (EC) and Norwegian foreign assistance (NORAD) trunk-road
 
rehabilitation project initiatives on the main road between the Copperbelt in
 
the north and Lusaka and the front line states to the south. The Norwegian
 
assisted-effort will cover part of the distance (115 kms) between the border
 
town of Livingstone and the city of Kafue, connecting north, over the
 
A.I.D.-rehabilitated road to Lusaka, or south, over the A.I.D.-rehabilitated
 
road to Chirundu and Zimbabwe. Selection of a construction contractor for the
 
NORAD project has been finalized. The EC project will provide 200 kms of
 
major road reconstruction between Lusaka and Kapiri Mposhi, passing through
 
the provincial capital of Kabwe. The EC has selected an Italian firm, Initec,
 
as the principal construction contractor for this work, however, the final
 
tendering process isnot expected to be completed until the end of 1990.
 

The longest and most technically-difficult stretch of road under consideration
 
for donor-funded rehabilitation runs due east from Lusaka to the Malawi border
 
town of Mchinji, some 600 kms in all. Negotiations between the African
 
Development Bank and the GRZ are expected to be completed shortly for the
 
funding of this project.
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Other donor-funded activities involving the Roads Department but not directly

focussed on road rehabilitation include an Italian project underway since 1985
 
to construct 320 kms of new road in the Northern Province. This project is
 
80% completed, with a life-of-project budget estimated at over $51 million.
 

Both the Japanese and the Canadians have provided plant and equipment for road
 
works. The Japanese contributed $2 million in 1982 and $1.2 million in1987/8

for the purchase of heavy trucks and resealing units. Under a current
 
agreement Japanese graders and tipper trucks valued at $5 million were
 
scheduled to arrive by the end of July 1990. InJanuary 1990 the Japanese

signed an agreement to provide $6.7 million in new equipment for road
 
maintenance and repair. The Canadian CIDA Program donated 80 road graders in
 
1978 and has just signed a $1.1 million agreement to rehabilitate 20 graders

owned by the Roads Department. In1989 DANIDA donated $1 million for the
 
procurement of a road resealing unit and NORAD provided $1 million inspare

parts for on-hand equipment. Additionally, FINNIDA has already provided

equipment valued at $2.5 million and is scheduled to provide approximately

$1.6 million more inequipment from 1990 funding in conjunction with current
 
road maintenance project interventions inZambia. All equipment provided by

FINNIDA isdedicated to the Lusaka Province (which includes the Kafue-Lusaka
 
road).
 

Other donor activities that improve the institutional capacity of the GRZ
 
Roads Department include a very effective road maintenance project currently

being implemented by FINNIDA and the road rehabilitation component of the AfDB
 
project to reconstruct the road from Lusaka to the Malawi border.
 
In 1988, FINNIDA launched a pilot road maintenance activity in Lusaka Province
 
inwhich three experienced road maintenance engineers work with and train
 
departmental road maintenance crews inpatching, compaction of the road base,
 
road resealing, proper drainage techniques and other essential activities.
 
Since the Kafue-Lusaka road runs directly through Lusaka Province, A.I.D.'s
 
investment under the project will benefit from this sustained departmental

effort to improve its institutional maintenance capacity. As one of the roads
 
of primary economic importance in Lusaka Province, the Kafue-Lusaka road will
 
be guaranteed a significant level of effort under this FINNIDA project. Its
 
proposed expansion into other provinces also confirms commitment to developing

sustainable Roads Department maintenance capabilities.
 

As indicated above, and on the map which follows, the African Development Bank
 
has approved funding to rehabilitate an approximate 600 km stretch of trunk
 
road from Lusaka to the Malawi border at Chipata. Resulting from their mutual
 
awareness of the critical importance of road maintenance, the AfDB/GRZ project

will include a major road maintenance component which will include a
 
fully-equipped resealing unit, a crusher plant to provide crushed stone for
 
pothole patching, and training of staff located in the project area to conduct
 
routine and periodic maintenance.
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Since 1989, NORAD has provided a senior maintenance engineer who heads up the
 
maintenance section of the GRZ Department of Roads. The objective of this
 
activity is two-fold. Inaddition to supplying planning and management
 
expertise, he provides on-the-job training to departmental staff in planning,
 
budgeting, and monitoring road maintenance activities. The presence of the
 
NORAD engineer allows the department to upgrade the skills of people already
 
within the organization and to promote from within, thereby helping alleviate
 
problems recruiting and retaining new management staff. He made a significant
 
contribution to maintaining the A.I.D. investment in the Kafue-Chirundu road
 
by working closely with the Lusaka Provincial Roads Engineer inplanning the
 
recent resealing of various sections rehabilitated under Phase I. In addition
 
he provides a great deal of flexibility in staffing at the Department because
 
he has a facility to provide additional technical assistance and plans to
 
second four Norwegian engineers with experience invarious disciplines for six
 
months duty inZambia during 1990.
 

Approximately eight years ago, the World Bank financed the Mumbwa workshop for
 
in-house maintenance of equipment. The workshop, discussed in section 2.1 of
 
the Institutional Analysis, is a departmental facility located near Lusaka
 
that provides maintenance and overhaul services for engines, plant and
 
vehicles owned by the department and serves as a central spare parts
 
facility. The Kafue-Lusaka road rehabilitation project will provide
 
mechanical training at a Federal Republic of Germany (FRG) facility for
 
mechanics, many of whom will be placed at Mumbwa as well as Lusaka Province.
 
This training, at a local facility established by the World Bank and staffed
 
by the FRG, is a good example of coordination among donors to achieve common
 
objectives.
 

All of these activities are coordinated by the GRZ Department of Roads and
 
reflect the high priority that donors have ascribed to the rehabilitation of
 
the road transportation network within and through the Republic of Zambia.
 
Extensive discussions on road maintenance strategies have been carried out
 
between the World Bank, various bilateral donors and the GRZ. However, to
 
date each rehabilitation project has been a discrete activity, wholly-funded
 
by the sponsoring donor agency and the GRZ. Coordination of related
 
maintenance intervention strategies has mainly been inthe provision of
 
equipment. Co-financing of road rehabilitation work has not been attempted by
 
the various donors assisting the Roads Department. The primary reason has
 
been identified as a difficulty incoordinating the approval and contracting
 
processes. Furthermore, the Bank's recommended approach, based on in-country
 
discussions, places emphasis on each donor providing for the adequate
 
maintenance of its particular rehabilitation activity.
 

Other donor activities, the majority of which have begun inthe last few
 
years, are viewed by the Project Paper design team as appropriate and timely
 
complements to A.I.D's road rehabilitation efforts.
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2.4 	 Previous A.I.D. Experience with Road Rehabilitation Projects in Southern
 
Africa
 

A.I.D. has implemented several transportation projects in southern Africa,
 
including the Botswana-Zambia (BOTZAM) road, the Blantyre-Tete-Harare road,
 
the Southern Perimeter road in Lesotho and the Makuti-Chirundu-Kafue road
 
connecting Zimbabwe and Zambia.
 

General experience with transport infrastructure projects financed by A.I.D.
 
and other donors has revealed that economic returns are highest for
 
rehabilitation and maintenance projects. This has been consistently borne out
 
in the economic analyses of projects in southern Africa and is demonstrated to
 
be the case for the Kafue-Lusaka road rehabilitation as well.
 

To a 	great extent this project is based on lessons learned from the recently
 
completed Kafue-Chirundu Road Rehabilitation Project (690-0209.02). The
 
proposed project is very similar to Kafue-Chirundu in terms of the type of
 
work required, proposed contracting procedures, monitoring of project
 
implementation and financing and the economic environment inwhich the
 
activity will be undertaken.
 

In addition to a strong technical similarity to Kafue-Lusaka, the
 
Kafue-Chirundu project is an especially good example of lessons learned
 
because the latter experienced several implementation problems that were
 
successfully resolved. A project evaluation carried out in November 1987 was
 
particularly useful in highlighting issues and providing guidance for
 
corrective actions. Specific examples of lessons learned and corrective
 
measures taken are described below.
 

2.4.1 Selection of the Construction Contractor
 

A major problem under Kafue-Chirundu stemmed from the selection of a
 
construction contractor that had neither the technical capability nor the
 
financial resources to perform in accordance with the contract. In spite of a
 
mobilization advance and up-front financing of equipment by A.I.D., the
 
construction firm did not have sufficient capital or expertise to carry out
 
the work to the satisfaction of the engineering consultant. From the April
 
1983 commencement of the contract through February 1986 when the contractor
 
was expelled from the job, the contractor completed only 25 to 30 percent of
 
the work, even though the total contract period was scheduled for only 20
 
months.
 

In retrospect, it appears that the problem was related to an insufficient
 
analysis of contractors' technical competence and financial responsibility at
 
the prequalification stage. The primary mistake was probably made in
 
prequalifying construction contractors without the help of the engineering
 
consultant financed by A.I.D. to supervise the work. For reasons of time
 
pressure, both the engineering consultant and construction contractor had been
 
hired simultaneously. The critical technical expertise of the engineering
 
consultant was therefore not available to assist the Department of Roads and
 

http:690-0209.02
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.A.I.D. to properly prequalify construction contractors and eliminate those
 
with insufficient credentials, including the availability of necessary
 
financial resources.
 

For the selection of a second construction contractor, the construction
 
supervision engineering consultant and the Roads Department diligently
 
evaluated prequalification documentation and their recommendations were
 
thoroughly reviewed by USAID/Zambia, the RLA and the Regional Engineer. To
 
avoid a repetition of the previous experience, under a collaborative approach

between the GRZ and A.I.D., a qualified group of construction companies was
 
short-listed. The resulting award to a locally-based construction contractor
 
produced a job that was completed on schedule, at a cost below the original

project budget.
 

Inthe project implementation section of this Project Paper, emphasis has been
 
placed on the selection process for both the construction supervision

consultant, and the construction contractor. Responsibilities of the Roads
 
Department and A.I.D. are spelled out in detail, along with a step-by-step

description of the complete contracting procedure. Further, all the required

inputs from A.I.D. technical advisors are laid out inthe implementation
 
schedule. These inputs must be identified and sequenced early to facilitate
 
timely scheduling due to the reliance of the host country contracting process
 
on approvals by the A.I.D. Regional Engineer and Legal Advisor.
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.2.4.2 Monitoring of Project Implementation by A.I.D.
 

A second significant problem encountered during the Kafue-Chirundu project
 
implementation was a lack of continuous, day-to-day monitoring by A.I.D. when
 
serious implementation problems occurred during the tenure of the first
 
construct-!,n contractor. It is likely that A.I.D. could have reduced the
 
negative impact by staying more closely abreast of issues before they turned
 
into serious implementation problems. The November 1987 evaluation of the
 
project indicated that the slow decision to terminate the first contractor was
 
caused by a lack of "rigorous or thorough technical evaluation of the project
 
to date".
 

The level of project monitoring of the Kafue-Chirundu project was dictated by
 
the staff assigned to USAID/Zambia. Due to understaffing and other
 
considerations at that time, the project was assigned to the Mission's
 
Executive Officer, along with his full complement of regular duties. Adding
 
to the difficulty with project oversight, the Mission had three Executive
 
Officers during the period. In hindsight, this experience indicates that
 
monitoring of project implementation should not be underemphasized by A.I.D.
 

In order to assure that the importance of close monitoring by A.I.D. of the
 
Kafue-Lusaka project is recognized, and considering the continuing
 
understaffing at USAID/Zambia, a PSC Engineer position has been included in
 
the project budget to assure adequate coverage by the Mission. The Roads
 
Department has agreed to this use of project funds because they appreciate
 
timely, accurate guidance on A.I.D. host-country contracting procedures and
 
any assistance A.I.D. can provide in coordinating project activities.
 

2.4.3 Engineering Design
 

The Kafue-Chirundu road project was criticized for the lack of adequate
 
up-front technical design work. In fact, there were very few design drawings
 
when the first construction contractor was ready to commence work at the
 
site. Consequently, the engineering consultant, who was hired at
 
approximately the same time as the construction contractor, had to prepare
 
drawings on an ad hoc basis in an attempt to keep the construction contractor
 
working and avoid claims for standing time.
 

Adequate engineering design work was provided for the second Kafue-Chirundu
 
construction contractor. Due to the major delay resulting in the termination
 
of the first contractor, the engineering consultant had sufficient time to
 
complete all design work before the signing of the second construction
 
contract in April 1987.
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Preliminary work on the Kafue-Lusaka project design included a very thorough,
 
up-front feasibility study and cost analysis. This study, which closely
 
resembles a low-level engineering design, provided a detailed, realistic
 
estimate of project costs and was the basis of the engineering technical
 
analysis for the Project Paper. The project also provides for essential final
 
design work by thoroughly detailing the duties of the engineering consultant
 
inthe project implementation responsibilities section and procurement plan.
 
Adequate time to select the consultant has been built into the project
 
implementation schedule to ensure that all design work will be completed early
 
enough to allow construction to commence on schedule.
 

2.4.4 Payment Procedures
 

The lack of timely payments was identified as a major problem under the first
 
construction contract for the Kafue-Chirundu road project. ThE
 
A.I.D.-approved contract stated that disbursements were to be made to the
 
construction contractor within 30 days of the receipt by USAID/Zambia of an
 
invoice approved for payment by the Roads Department. According to
 
USAID/Zambia, very few payments were made on time. The primary reason was
 
that the 30 day payment period was unrealistically short. However, the
 
problem was compounded by a rather hit-or-miss system of transmitting payment
 
documentation to the Regional Financial Management Center (RFMC) inNairobi
 
for certification of disbursements. Problems also existed with the subsequent
 
follow-up by USAID/Zambia on documentation sent to RFMC for payment and the
 
lack of feedback to Zambia once the paperwork was received for processing and
 
certification.
 

This problem was corrected during the A.I.D. review of the IFB for the
 
selection of the second construction contractor for Kafue-Chirundu. The
 
Director of RFMC visited Zambia and established a more realistic payment
 
period, with a promise that payments to the construction contractor would
 
receive expedited review and approval for payment. This agreement, along with
 
a general improvement inthe USAID/RFMC system to process and track payments,
 
ensured that all payments to the second construction contractor were made on
 
time. This was one of the most important actions to reduce misunderstandings
 
and hostilities which developed between the first construction contractor, the
 
Roads Department and A.I.D.
 

RFMC will be the responsible accounting station for this project until the
 
A.I.D. Mission to Zambia gets its own controller inAugust 1990. Procedures
 
are inplace to ensure timely administration of payments and accounting data.
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3. PROJECT DESCRIPTION
 

3.1 Project Objectives
 
The goal of the project isto syort the development of a stronger foundation
for economic growth in southern Africa. 
 This goal will be achieved throug


1) increased regional exports as a 
function of improved road reliability
and concommitant transportation cost savings making regional products
more competitive inSADCC markets;
 
2) increased extra-regional trade using more cost-effective SADCC
transportation corridors; and,
 
3) foreign exchange savings as vehicle mechanical wear, breakdown and
accident rates are reduced.
 

The project purpose isto improve the efficiency of the inter regional

transport sse byrdcinpertn costs aand by extendin the ifeofthe
road. Project-financed road reconstruction an 
 rehabilitation will: 
reduce
the roughness of the Kafue-Lusaka road and thereby substantially reducing
vehicle operating costs, and place the Kafue-Lusaka road under effective
maintenance by improving the maintenance capability of the Roads Department.
 
Following completion of the project there will be: 49.4 kms of rehabilitated
road; a projected annual increase inroad traffic of 2.5%; better trained and
equipped personnel 
at the Zambia Department of Roads; and a 
decrease inroad
accidents and vehicle breakdowns.
 

3.2 Project Components
 

3.2.1 
 Final Design and Construction Supervision
 
The project will provide funding for final engineering design and construction
supervision services. 
A consulting engineering firm will be hired to carry
out final road reconstruction design (including the preparation of appropriate
tender documents), soils collection and analysis, and continuous site
inspections to ensure that the construction contractor adheres to design
standards and specifications. 
 The consulting engineering firm will provide
monthly reports to the USAID/Zambia Project Officer, through the Ministry of
Works and Supply. These reports will 
provide objective assessments of the
performance of the construction contractor and recommendations for the
improvement of project implementation. A representative of the consulting
engineering firm will participate inperiodic meetings with the GRZ Department
of Roads and the construction contractor to discuss and resolve any issues
arising from inspection site visits or implementation progress reports.
 



3.2.2 Construction
 

The project will undertake to reconstruct 9.85 kms of road, to overlay and
 

seal 29.85 kms and to patch and seal 9.7 kms. Additional project-funded
 
construction will include a minor realignment of 2 stretches of road to
 
improve visibility and road widening to ensure conformance with Zambia road
 

specifications. The contractor will be responsible for completing all
 

proposed roadwork in accordance with final design drawings and specifications.
 
This construction work will be procured through a host-country construction
 
services contract with a U.S., Zambian or geographic code 941 firm. (A
 
detailed explanation of and rationale for this eligibility requirement is
 

contained in the procurement plan and Annex I(G), Proprietary Procurement and
 

Source/Origin Determinations.) Based upon previous A.I.D. experience in
 
southern Africa, it appears that a sufficient number of technically qualified
 

firms can be drawn from those located in the U.S., Zimbabwe, Botswana, Malawi,
 
Zambia, or other geographic code 941 countries. However, specific experience
 
with the recently completed Kafue-Chirundu Road Project strongly indicates
 

that Zimbabwe and Zambia will be the primary source countries of regionally
 
owned firms offering competitive bids. A recent survey indicates that several
 

other code 941 firms currently working in Botswana would also be interested in
 

bidding. There are no U.S. construction firms located in Zambia or the
 
southern Africa region.
 

3.2.3 Traininq
 

as
The project will provide specialized training to Roads Department personnel 

part of an effort to ensure that the Kafue-Lusaka road will be properly
 
maintained after project-funded rehabilitation is completed.
 

Ten field mechanics, selected by the Department, will attend a four-week
 
training program offered in Lusaka twice a year. The curricula will be
 
tailored to meet the requirements of the Roads Department and will focus on
 

heavy equipment maintenance and repair, including: engines, gearboxes, brakes
 
and hydraulic systems. This training is intended to reinforce and broaden the
 

skills base of field mechanics working on a wide variety of roadwork
 
equipment. This training has been identified as a primary need of the
 
Department by the Director and is consistent with a departmental policy to
 

upgrade the skills of personnel who maintain equipment. The curriculum will
 

specifically include the maintenance and repair of equipment to be procured
 
for the Kafue-Lusaka road rehabilitation.
 

The project will also sponsor one Roads Department engineer each year, to
 

attend a four-week Road Maintenance and Construction Management course at
 

ESAMI in Tanzania. Participants will be selected on a rotating basis, in
 
collaboration with other-donor sponsored candidates, to ensure that the entire
 

Roads Department engineering staff will eventually have an opportunity to
 
attend the course. Course curriculum focuses on management rather than
 
technical issues and is intended for senior road engineers from the SADCC
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.region. Itallows participants the opportunity to learn how construction and
 
maintenance management techniques are applied in practice to improve the
 
overall planning and management of road maintenance.
 

3.2.4 Maintenance Equipment
 

Project funds will be provided for the procurement of road maintenance
 
equipment to be used, on a priority basis, for the maintenance of the
 
Kafue-Lusaka road after rehabilitation is completed. This equipment will be
 
consigned to the GRZ Roads Department, which will be responsible for its
 
periodic maintenance and repair. Moreover, a letter of commitment from the
 
GRZ, attesting that the project road will be given first priority use of the
 
equipment provided under the Kafue-Chirundu Road Rehabilitation Project, has
 
been established as a Condition Precedent to Disbursement of project funds.
 

Maintenance equipment to be procured will include:
 

-amechanical horse (truck tractor) and spares
 
-aroller unit and spares
 
-asemi-trailer
 
-2 tippers (dumptrucks)
 
-a truck-mounted bitumen distributor
 
-2chip spreaders
 
-a sweeper
 
-aline striper
 
-abitumen storage tank
 
-afarm tractor and spares
 
-a vibratory (or impact) compactor, and
 
-a fuel storage tank.
 

This set of equipment issimilar innature and composition to that provided
 
under the Kafue-Chirundu project. It isenvisaged that the bitumen and fuel
 
storage tanks will be procured locally with kwacha provided as part of the GRZ
 
contribution. This equipment isthe minimum sufficient for project road
 
maintenance and isnot inexcess of project requirements. Maintenance
 
equipment procured for Kafue-Chirundu will be at or near the end of its useful
 
life by the time itwould be required for Kafue-Lusaka maintenance.
 

3.2.5 Maintenance Financing
 

The project identifies three primary weaknesses of road maintenance as: a
 
shortage of forex for spares and new capital equipment, a shortage of
 
operating expenses to cover recurring costs, and a difficulty inretaining
 
staff at the Roads Department due to low salaries. The project will address
 
these concerns through a joint GRZ/A.I.D. financing strategy which will ensure
 
adequate maintenance. To provide a realistic estimate of financing
 
requirements, an engineering firm was hired to assess maintenance needs over
 
time and recurring cost estimates for the complete section of road from Lusaka
 
to Chirundu. Based on estimates of requirements and corresponding costs
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projected outward for 10 years, an estimate of the required kwacha and foreign

exchange budgeting was calculated. In view of these estimates, a two part

financing solution was developed inwhich: (a)K120 million in GRZ-owned
 
counterpart funds will be provided in a sinking fund to supplement the normal
 
budget levels available and (b)$425,000 will be provided in project funds to
 
procure and ship spare parts needed to keep on-hand equipment in continuous
 
operation. The sinking fund will ensure adequate funding for recurring
 
maintenance costs and a new GRZ subsistence scheme designed to make take home
 
pay more realistic. (Subsistence allowance rates for travel away from an
 
officer's designated location of assignment are detailed in a relevant excerpt

from the GRZ Personnel Division Circular No. BI of 1990, discussed further in
 
Annex III.F, Road Maintenance Analysis.) The foreign exchange to finance
 
spares will be provided to the Provincial Roads Engirne~r (PRE) of Lusaka
 
Province. The required spares will be procured on behalf of the Department of
 
Roads by the design and supervision consultant or another procurement agent to
 
be determined. Complementary training to maximize the utility of the spares

will be provided by FINNIDA which has an ongoing road maintenance project to
 
educate the staff of the PRE of Lusaka Province in proper maintenance
 
techniques and management procedures. As part of its activity, FINNIDA has
 
established an office at derartmental headquarters with a complete staff to
 
procure equipment and spares.
 

These efforts are recognized to provide only short term solutions to financing

and personnel constraints. The intent of these measures is to provide

breathing space to allow the GRZ to implement the current structural
 
adjustment program. USAID/Zambia will continue its dialogue with the GRZ in
 
areas such as adequate maintenance financing and the critical issue of
 
enforcement of axle load weight limitations, which will be studied by the GRZ
 
to satisfy a CP in the project agreement. USAID/Zambia will coordinate its
 
efforts with the World Bank and other donors who are currently engaged in
 
dialogue with the GRZ on the structural adjustments including reforms in the
 
budgetary allocation process, civil service and parastatal sectors, and
 
foreign exchange allocation system.
 

This financing program, detailed in the Road Maintenance Analysis, is designed
 
to protect A.I.D.-financed rehabilitation efforts under Phases I and IIof the
 
Kafue-Chirundu Road Rehabilitation Project, as well as the upcoming

Kafue-Lusaka Road Rehabilitation Project. In carrying out the analysis, the
 
Roads Department's maintenance efforts to date on the Kafue-Chirundu road have
 
been evaluated to provide a realistic benchmark of performance as well as
 
costs that may be expected in the future on the complete stretch of road from
 
Lusaka to Chirundu.
 

3.2.6 Project Administration
 

3.2.6.1 Implementing Agency Responsibilities
 

The Roads Department of the GRZ Ministry of Works and Supply will have primary

implementation responsibility for the work done under this project. The
 
Director of the Roads Department, will serve as the GRZ Project Coordinator
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and Engineer. He will be assisted by the Roads Department administrative and
 
technical staff and by an engineering consulting firm engaged to supervise
 
final engineering design and construction.
 

The scope of work and request for technical proposals (RFTP) for the
 
engineering consultancy will be developed by the Department with some
 
assistance from the USAID/Zambia Project Officer. Contracting will be in
 
accordance with standard GRZ and A.I.D. host-country contracting procedures
 
and A.I.D. will approve the RFTP and contract documents before issuance.
 

All services to be provided under the project, with the exception of
 
international training, audits/evaluations and a project engineer to be
 
assigned to the A.I.D. Mission to Zambia, will be procured on a host-country
 
contract basis. The capability of the Roads Department to assume this
 
responsibility has been demonstrated by its performance in a similar capacity
 
under the Kafue-Chirundu project (690-0209). Their capability to implement
 
host country contracts under this project has also been reviewed and approved
 
by the Controller of the Zimbabwe A.I.D. Mission, the design team, and the
 
A.I.D. Mission to Zambia. Preparation of the invitation for bids (IFB) for
 
construction services will be done jointly by the Roads Department and the
 
consulting engineers. The contract documents will be prepared in the standard
 
GRZ format with appropriate A.I.D. regulatory clauses appended as required.
 
Prior to A.I.D. approval of any host country contracts, the Director of the
 
A.I.D. Mission to Zambia will certify in writing that the Roads Department has
 
adequate host country contracting capability. Disbursements will be made in
 
local currency to Zambian contractors and in dollars to non-Zambian firms.
 
Project monitoring, reporting and financial arrangements will remain as
 
established for the Kafue-Chirundu project.
 

3.2.6.2 A.I.D. Responsibilities
 

Although this is a Southern Africa regional project, project implementation
 
authority will be delegated by the Director, of the A.I.D. Mission to
 
Zimbabwe, to the Director, of the A.I.D. Mission to Zambia. A Project Officer
 
will be designated by the Director of the A.I.D. Mission to Zambia. He/she
 
will be responsible for project monitoring, periodic reporting, management of
 
A.I.D. project evaluations and audits, and liaison between the A.I.D. Mission
 
to Zambia and the GRZ Project Coordinator on matters relating to project
 
implementation.
 

The project accounting station will be RFMC (until the A.I.D Mission to Zambia
 
gets a controller in August 1990). Engineering support will be provided by
 
the REDSO/ESA Regional Engineering Officer (REO), as required. A schedule of
 
routine engineering oversight will be established by the A.I.D. Mission to
 
Zambia Project Officer and the REDSO/ESA, REO. Legal assistance will be
 
provided as necessary, by the Regional Legal Advisor (RLA) at the REDSO/ESA
 
office in Nairobi, Kenya. The Regional Contracting Officer (RCO) located in
 
REDSO/ESA, Nairobi or the A.I.D. Mission to Swaziland, will be involved in
 

The A.I.D. project
consultations on contract preparation and approvals. 

development backstop officer (AFR/PD/SA) will assist in arrangements for CBD
 

publications and receipt of prequalification data, as required.
 

A summary cost estimate and financial plan follows.
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3.3 Summary Cost Estimate and Financial Plan 

($000) 

ACTIVITY AID Host Country Total 

US $ Local Currency US $ Local Currency US $ Local Currency 

US$ Equivalent US$ Equivalent US$ Equivalent 

Final Design 350.00 (A) 0.00 0.00 0.00 350.00 0.00 

Construction Supervision 1100.00 (A) 0.00 0.00 0.00 1100.00 0.00 

Construction 13016.00 (A) 3254.00 (H) 0.00 0.00 13016.00 3254.00 

Maintenance Equipment 860.00 (B) 0.00 0.00 11.25 (J) 860.00 11.25 

Training 20.00 (C) 0.00 0.00 18.25 (K) 20.00 18.25 

PSC Engineer 735.00 (D) 0.00 0.00 0.00 735.00 0.00 

Spares (procured by agent of 425.00 (E) 0.00 0.00 0.00 425.00 0.00 

Roads Dept) 
Evaluations, Audits 100.00 (F) 0.00 0.00 0.00 100.00 0.00 

Land Acquisition 0.00 0.00 0.00 2.50 (L) 0.00 2.50 

Sinking Fund 0.00 0.00 0.00 3000.00 (M) 0.00 3000.00 

Contingency/Inflation 2492.00 (G) 488.00 (I) 0.00 32.00 (N) 2492.00 520.00 

TOTAL 19098.00 3742.00 0.00 3064.00 (0) 19098.00 6806.00 
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Summary Cost Estimate and Financial Plan
 

(Notes to table on the proceeding page):
 

(A) Taken from Section 14.3 of Feasibility Study/Cost Analysis, prepared by

John Burrow and Partners, dated August 1989. 
 Amount represents an
adjustment to the John Burrow estimate to eliminate work on 3.9 km from
Lusaka (roundabout at Independence Avenue and Cairo Road) to Makeni. 
 A
further adjustment was made by the design team to account for a one year
delay (to 1992 and 1993) in project implementation from that (1991 and
1992) envisaged by Burrow. For details 
see Section 5.3.1, Project Cost

Table and the Costs Section of Annex III.A, Technical Analysis.
 

(B) Taken from actual 
costs of similar equipment procured competitively by
the Roads Department in Nov/Dec 1989 using A.I.D. Handbook 11
procedures. 
 Prices were adjusted upward to reflect estimated costs at
the time of the proposed procurement. See illustrative Equipment List,

Annex II.D.
 

(C) Taken from cost estimates provided by Roads Department and the designated

training institutions.
 

(D) Taken from actual long-term PSC costs provided by the Executive Office,

of the A.I.D. Mission to Zambia.
 

(E) Taken from Maintenance Study by John Burrow and Partners, dated March
1990. The required amount of $325,000 was stated in current costs by the
consultant. 
 These costs have been escalated by 8% per annum to allow

for inflation and slight errors in original estimated values. 
 Shipping

costs will be covered in a 15% contingency.
 

(F) Based on contract TA to supplement REDSO/ESA staff on 1 mid-term and I
final evaluation ($60,000), and 1 non-federal Final Audit ($40,000).
 

(G) 15% contingency for inflation is based on 
line items for design,

construction supervision and construction services, which comprise the
major share of project dollar costs. 
 For these 3 items, John Burrow

included a standard 10% 
contingency in the feasibility/preliminary

engineering study based on a survey of several 
firms which provided
illustrative rates for bill 
of quantity items. 
 Based on on a review of
actual 
bill of quantity rates in the current construction contract for a
NORAD road rehabilitation project, this estimate was adjusted to 
15% by

.the desiqn team to correct an underestimation by Burrow.
 

(H) Estimate of local currency cost component of the construction contract
taken from the Feasibility Study/Cost Analysis prepared by John Burrow
 
and Partners.
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(I) The 15% contingency is also used for the local cost component of the
 
construction contract since it is envisaged that these funds will most
 
likely be disbursed indollars to non-Zambian owned firms. If a Zambian
 
owned firm isawarded the construction contract, all contract financing

will be disbursed inkwacha that was purchased indollars; thus the 15%
 
contingency associated with dollar cost increases will still be
 
applicable.
 

(J) Funds to be provided through standard A.I.D./GRZ Counterpart Agreement.

Amount is taken from actual cost of similar equipment previously procured

by Roads Dept, adjusted upward to estimated cost at time of proposed
 
procurement. Kwacha in this and all other line items are converted at
 
the rate of K40 - US$1.00, the highest legal rate inZambia as of March
 
1990.
 

(K) Funds to be provided through standard A.I.D./GRZ Counterpart Agreement.
 
Amount is taken from actual costs provided by Roads Dept and training

institution, adjusted upward to estimated cost at time of proposed
 
procurement.
 

(L) Taken from Maintenance Study by John Burrow and Partners, dated March
 
1990.
 

(M) Taken from March 1990 Maintenance Study by John Burrow inwhich
 
maintenance costs for years 1990-2000 were estimated (incurrent kwacha)

and converted inthis table, to a dollar equivalent. GRZ funding will be
 
provided from counterpart funds.
 

(N) Escalation factor of K1,280,000 which equals the loss of kwacha
 
purchasing power for training, equipment and land acquisition from
 
expected inflation during 1990-1993 (inflation contingency is estimated
 
at 100% of costs based on current estimates). The highest lawful
 
exchange rate as of March, 1990 isK40 = US$1.00, however, negotiations
 
are underway with the international finance community which will require
 
a gradual devaluation of the kwacha to a considerably higher level by

1993. These negotiations are expected to be completed within the year.

Except for an insignificant amount for local training in 1990, kwacha
 
expenditures under the project are expected to begin in 1991, a time when
 
the highest legal kwacha to dollar rate of exchange isanticipated to
 
increase. Escalation factors have been built into the project

contingency to reflect the predicted devaluation of local currency and
 
related inflation during this period.
 

(0) Represents a GRZ contribution of K122,560,000 (equivalent to US$
 
3,064,000, converted at the current exchange rate of K40 - US$1).
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4. PROJECT IMPLEMENTATION
 

4.1 Implementation Responsibilities
 

4.1.1 Roads Department/Ministry of Works and Supply
 

The Roads Department of the Ministry of Works and Supply (MOWS) will have the
 
primary responsibility for rehabilitation work to be done under this project.
 
The work will be carried out using A.I.D.-approved host country contracting
 
procedures. Rehabilitation work will be completed by a construction
 
contractor which will be supervised on-site by a consulting
 
engineering/construction supervision contractor. The consulting engineers
 
will complete final design, and provide construction supervision services. As
 
Engineer incharge of the works, the Director of Roads will direct the
 
construction supervision services contractor. The Director will delegate
 
necessary powers to the construction supervision contractor to effectively
 
monitor and control the quality, pace and cost of construction work. Upon

completion of final design and tender documents by the consulting engineer,
 
construction services will be procured by the MOWS under a separate host
 
country construction contract.
 

The Director of Roads is an experienced, competent engineer with knowledge of
 
both field operations and contract administration. Actual project management
 
will be delegated to the Deputy Director, or another senior engineer, both of
 
whom have extensive experience inmanaging major road rehabilitation
 
projects. This experience includes the successful management of the recently
 
completed A.I.D.-financed Kafue-Chirundu Road Rehabilitation Project

(690-0209.02). The Deputy Director or his designee will have direct line
 
management authority over the final design and supervisory engineering firm
 
hired to monitor construction work. Due to the large number of major planned
 
trunk road rehabilitation projects during the time frame of the Kafue-Lusaka
 
project, it is envisaged that the supervisory engineering firm will be
 
delegated a wide range of powers by the Director of Roads. This isthe normal
 
mode of operations employed by the Roads Department to maximize their limited
 
staff resources. With close coordination between the chief engineer of the
 
construction supervision firm and the Roads Department project manager, this
 
procedure has been proven effective on the Kafue-Chirundu Road Rehabilitation
 
Project.
 

The Roads Department has demonstrated the ability to effectively administer
 
host country contracts for both construction supervision and construction
 
services under the Kafue-Chirundu Road Rehabilitation Project. A key to this
 
success was a recognition by the Director of Roads that both the construction
 
supervision firm and the A.I.D. Mission to Zambia as the financier were
 
integral team members in achieving project objectives. Throughout the
 
duration of construction, the Roads Department maintained a spirit of
 
cooperation and open communication with the A.I.D. Mission to Zambia and
 
adhered to guidelines established with regard to required A.I.D. approvals,
 
payment procedures, etc. Inthe audit of the Kafue-Chirundu Road
 
Rehabilitation Project, "Audit Report No. 3-690-89-17", RIG/A/N stated:
 

http:690-0209.02
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"The audit disclosed that the project objective of facilitating movement

of key commodities between Zambia and Zimbabwe was achieved, 
as
construction was substantially complete, the overall quality of
 
construction was excellent, and provisions were made for future

maintenance of the road. In addition, internal controls over $12.1
million of disbursements were adequate to ensure that work was

satisfactorily completed inconformance with applicable contractual
 
requirements and A.I.D. regulations."
 

A prequalification solicitation for final design/construction supervision
services will be prepared by the Roads Department, in consultation with
A.I.D., RLA and the Regional Engineer (REO). The solicitation, requesting
expressions of Interest, qualifications, financial capability, details of
ownership, etc., will be advertised inboth the Commerce Business Daily and

regional newspapers. 
 The Roads Department will provide prequalified firms
with an A.I.D.-approved Request for Technical Proposals. 
 Upon receipt of

A.I.D. approval of the Department's evaluation of technical proposals, the
Roads Department will negotiate with the highest ranked firm, and subject to
successful completion of negotiations, will submit a draft contract to A.I.D.
for review, comment and approval. After approval by A.I.D. the contract will
be submitted to the GRZ Central Tender Board for approval. Pursuant to Tender
Board approval, the contract will be signed and funds committed by A.I.D.
 

Construction services will be procured using Handbook 11 formal competitive
bidding procedures. The Roads Department will receive and evaluate bids and
 propose an award to A.I.D. for approval. Following approval by A.I.D., and
subsequently by the GRZ Central Tender Board, the contract will be signed, and
 
funds will be committed.
 

In addition to contract administration, Roads will review documentation and
 approve all payments to both the construction supervision and construction
contractors. 
 Payment documents will be reviewed by the Department's Executive

Engineer for Contracts, and approved by the Director of Roads prior to
submission to A.I.D. for payment. 
 Payment procedures will be inaccordance
 
with standard A.I.D. procedures.
 

Maintenance equipment will be procured using A.I.D.-approved host country
contracting procedures. However, the procurement will be carried out on
behalf of the Roads Department by the design/supervision contractor. Handbook
 
11 (HB 11) procedures will be utilized.
 

4.1.2 A.I.D.
 

The Project Officer will be the A.I.D. Mission to Zambia General Development
Officer (GDO). 
 To assist indaily monitoring and implementation activities,

the project will fund an experienced engineer under a personal services
 
contract (PSC) who will report to the GDO. 
 The PSC engineer's primary tasks
will be on-site monitoring, advice to Mission management on 
technical issues
and implementation progress, resolution of implementation problems and
assistance in the preparation of project related documentation. The role of
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the PSC engineer will be particularly important during the period of project
 
implementation for several reasons. For the next five years, itappears that
 
the Roads Department will be under an unusually heavy workload of monitoring
 
and contract administration actions resulting from a massive GRZ trunk road
 
rehabilitation program. Inaddition to normal activities for road maintenance
 
and rehabilitation activities, four other major rehabilitation efforts will be
 
funded by NORAD, EEC, AfDB and DANIDA. Thus, itwill be prudent for A.I.D. to
 
maintain especially close contact with the Department to stay abreast of
 
critical events and to assist in averting or minimizing potential bottlenecks.
 

As shown in the implementation schedule, the REO and RFMC inREDSO/ESA will be
 
critical to effective project implementation. The REO will make routine
 
visits to monitor construction progress, advise Mission management on
 
technical issues, assist with the preparation of project documentation and
 
provide required clearances for implementation actions by the Mission. The
 
assistance of the REO will be especially critical during the early stage of
 
the project to provide necessary inputs on the review of advertisements,
 
prequalification documentation, and host country contracts.
 

REDSO/ESA/RFMC will be the accounting station for both dollar and local
 
currency disbursements financed under the USAID grant. Direct Letters of
 
Commitment will be issued to the final design and construction supervision
 
contractor, the construction contractors, suppliers of road maintenance
 
equipment for the Roads Department and the institution providing international
 
training. Host government local currency disbursements will be made by MOWS
 
under a standard GRZ/A.I.D. counterpart funds agreement and will be monitored
 
by the A.I.D. Mission to Zambia and the RFMC.
 

The RLA, REDSO/ESA will provide legal assistance throughout the duration of
 
project implementation. He/she will confirm the satisfaction by the GRZ of
 
Conditions Precedent, review and approve advertisements, prequalification
 
documentation, and host country contracting procedures and contract documents,
 
and review and clear project implementation documentation, and advise Mission
 
management if legal issues such as host country contractual disputes arise.
 

The RCO, REDSO/ESA or the A.I.D. Mission to Swaziland will provide assistance
 
as needed for the A.I.D. review of host country contracts for design and
 
construction supervision and for construction contracts. It should be noted
 
that the Roads Department is familiar with procedures and appreciates the
 
rationale behind Handbook 11 contracting procedures due to recent experience
 
inthe Kafue-Chirundu Road Rehabilitation Project. It istherefore unlikely
 
that issues related to a lack of understanding of A.I.D. rules and regulations
 
will arise.
 

Necessary administrative arrangements for training will be made by the
 
USAID/Zambia project and training officers.
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4.2 Implementation Schedule
 

The timetable of implementation actions that follows has been divided into
 
four principal areas. Several actions will be taken to compress the
 
contracting period for the procurement of both final design and construction
 
supervision services and construction services. Advertisements for the
 
prequalification of both contractors will be made at the earliest possible

times. Advertisement will request expressions of interest and qualifications
 
from firms eligible for rehabilitation work, subject to the availability of
 
funds.
 

Implementation Schedule
 

Proposed Responsible
 
Dates Activity Organization
 

1. Initial/General
 

05/90 Project Paper completed USAID/Zimbabwe
 

07/90 Project authorized USAID/Zimbabwe
 

07/90 	 Project Grant Agreement signed USAID/Zambia, GRZ
 

07/90 	 Initial Condition Precedent satisfied USAID/Zambia, GRZ
 

01/91 	 Condition Precedent for first K60
 
million satisfied USAID/Zambia, GRZ
 

06/91 Conditions Precedent to construction
 
contract award satisfied USAID/Zambia, GRZ
 

11/91 Condition Precedent for second K60
 

million tranche satisfied USAID/Zambia, GRZ
 

12/94 PACD (12/31/94)
 

2. PSC for Monitoring Project
 

10/89 	 Issue world wide cable, place
 
advertisement in Engineering News Record
 
and Civil Engineering Magazine AID/W, USAID/Zambia
 

12/89 	 Receive CV's and SF-171 from interested
 
applicants USAID/Zambia
 

03/90 	 Review CV's and issue recommendation for
 
prospective candidate for PSC USAID/Zambia, REO
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Proposed Responsible
 
Dates Activity Organization
 

06/90 Draft PIO/T for PSC engineer 	 USAID/Zambia, REO
 

07/90 Issue PIO/T for PSC engineer 	 USAID/Zambia
 

08/90 PSC contract signed 	 USAID/Zambia
 

09/90 PSC candidate arrives in Zambia 	 USAID/Zambia, PSC
 

12/93 PSC departs Zambia 	 USAID/Zambia, PSC
 

3. Engineering Supervision Final Design Consultant
 

09/89 Draft ad for prequalification 	 USAID/Zambia, REO,
 
GRZ
 

10/89 	 Publication of advertisement for
 
expressions of interest and
 
prequalification data. USAID/Zambia, GRZ
 

10/89 	 Publication in Commercial Business Daily
 
(CBD) and local/regional newspapers AID/W
 

03/90 	 Draft Scope of Work/RFTP and A.I.D.
 
review USAID/Zambia, REO, GRZ
 

03/90 	 Review of prequalification documents
 
completed by A.I.D. USAID/Zambia, RLA
 

07/90 RFTP issued to prequalified firms 	 Roads Department
 

09/90 	 Receipt of technical proposals by
 
Department of Roads GRZ/CTB
 

10/90 	 A.I.D. approval of evaluation and
 
authcrization to Roads to negotiate with
 
No. 1 firm. GRZ/CTB, USAID/Zambia,
 

REO
 

11/90 Roads negotiates and submits draft
 
contract to A.I.D. GRZ, USAID/Zambia/
 

RLA
 

11/90 AID approval of contract provided 	 USAID/Zambia, RLA
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Proposed Responsible

Dates Activity Organization
 

01/91 Preliminary design drawings complete Contractor
 

01/91 Preliminary tender documents completed Contractor
 

04/91 Final design drawings/tender documents
 
completed Contractor
 

05/91 Final design drawings/tender documents
 
reviewed and approved by A.I.D. USAID/Zambia
 

USAID/Zimbabwe, GRZ
 

11/91 Mobilize engineering supervision
 
personnel at construction site Contractor
 

12/93 Complete construction supervision Contractor
 

4. Prequalification of Construction Contractor
 

12/90 Prequalification documents drafted GRZ, REO, USAID/Zambia
 

12/90 Prequalification questionnaire
 
reviewed/approved USAID/Zambia, REQ
 

12/90 Draft advertisement for GRZ, USAID/Zambia
 
prequalification
 

12/90 Publication of prequalification
 
advertisement inCBD and regional/local
 
newspapers AID/W, USAID/Zambia,
 

Regional USAID, GRZ
 

02/91 Receipt of prequalification data GRZ, USAID/Zambia
 

02/91 Review/recommend shortlist GRZ, USAID/Zambia, REO
 

03/91 Approval of shortlist GRZ, USAID/Zambia, REO
 

5.Construction Contractor Selection
 

05/91 IFB approved REO, USAID/Zambia, RLA
 

05/91 IFB issuance GRZ , USAID/Zimbabwe
 
USAID/Zambia, RLA
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Proposed 	 Responsible

Dates Activity 	 Organization
 

06/91 Site visit 	 GRZ, REO, USAID/Zambia,
 
Prospective Contractors
 

08/91 Bids received 	 GRZ/CTB
 

09/91 Evaluate/recommend contractor award 	 GRZ/CTB
 

10/91 Review and approval of contract 	 USAID/Zambia, RLA, REO
 

11/91 	 Award contract and notify contractor to
 
proceed GRZ
 

03/92 Mobilization complete/start work 	 Contractor
 

12/93 Complete construction 	 Contractor
 

01/94 Start maintenance period 	 Contractor
 

12/94 End maintenance period 	 Contractor
 

4.3 Procurement Plan
 

The Project Paper design team has determined that the 	Roads Department has the
 
institutional capability to effectively implement host country contracts for
 
the three basic elements included in the project: final design/construction

supervision services, construction services and the procurement of road
 
maintenance equipment/spares. A certification that the Roads Department is
 
capable of implementing required host country contracts, in compliance with
 
A.I.D. regulations in HB 11 and State 185082, has been made in writing by the
 
Director of the A.I.D. Mission to Zambia as Annex I(I) to this project paper.

As discussed in the institutional analysis, it is the standard practice of the
 
Roads Department to contract for major trunk road rehabilitation such as the
 
rehabilitation of the Kafue-Lusaka road.
 

Host country 	contracting is the only practical alternative to carry out major

construction such as the rehabilitation of the Kafue-Lusaka road. Only the
 
Roads Department has the required expertise and authority in Zambia to direct
 
construction, issue variation orders, provide engineer's decisions, acquire

land, and a host of other day-to-day actions. A.I.D. has neither the
 
expertise on Zambian laws and regulations nor the authority to administer a
 
construction contract in Zambia. Further, Handbook 11, Chapter 2 states that
 
it is usually appropriate that the borrower/grantee, acting through a
 
designated contracting agency other than A.I.D., contract for construction
 
services required to implement projects. The construction supervision
 
contractor acts as an extension of the Director of Roads in monitoring tlhe
 
quality, cost and schedule of construction so it would not be practical to
 
attempt an A.I.D. direct contract.
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A contract will be finalized at the beginning of project implementation with
an engineering consultancy firm for final design and construction

supervision. The maintenance equipment/spares will be procured under Handbook

11 host country procedures. Purchasing will be carried out by the

design/construction supervision firm on behalf of the Roads Department.
 

Ithas been demonstrated under the Kafue-Chirundu project that the most
critical 
element inconstruction project implementation is the thorough and
thoughtful selection of both a final design/construction supervision and a
construction services contractor. 
The Kafue-Chirundu project foundered under
a weak construction contractor but proceeded on 
to successful completion once
 a capable contractor was hired. 
 It istherefore imperative that the Roads
Department exert the utmost care and diligence inthe prequalification and
selection of both contractors. Itisequally important that A.I.D. provide
sufficient technical expertise to complete necessary reviews and approvals at
critical points in the procurement process. 
 As detailed in the Implementation
Schedule, RFMC, the RLA and REO are being programmed by the Mission to provide
TOY assistance at appropriate times to review and approve host country
documents and procedures. These include prequalification, solicitation and
 
contract documents, as well as 
the GRZ evaluation of bids and award
proposals. 
The process of timely review by A.I.D. will be facilitated by
specifying that copies of prequalification data, technical proposals, and bids
be sent to the A.I.D. Mission to Zambia along with original submissions to the
Roads Department. 
 In addition, the Mission will hire an experienced PSC
engineer under a Personal Services Contract to coordinate closely with the
Department during all 
phases of project implementation. The PSC will advise
the GRZ on A.I.D. Handbook 11 contracting procedures and keep the Mission's
Project Officer informed of implementation progress at all times. Given the
size and complexity of the proposed host country contracting process, recent
experience of the Mission dictates that close monitoring of implementation is
 a critical element to achievement of project objectives.
 

The source and origin of procurement of design and supervision and
construction services under the project has been Jesignated as A.I.D.

geographic code 941 and Zambia. 
The RLA will review prequalification

documents, to establish the eligibility of interested firms under code 941.
Although the authorized source/origin under this DFA funded activity is
geographic code 935, per DFA guidance, expansion of procurement authority to
code 935 will be exercised only for certain commodities based on reasons of
compatibility with on-hand equipment and consistency with departmental

standardization plans.
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4.3.1 Final Design and Construction Supervision
 

With the assistance of the A.I.D. Mission to Zambia, the RLA and the REO, the
 
Roads Department will place an advertisement in the Commerce Business Daily,
 
local and regional newspapers for expressions of interest and qualifications
 
to conduct final design and construction supervision. The advertisements will
 
be placed prior to obligation to expedite the prequalification and contracting
 
for design and supervision services. Subject to obligation and availability
 
of funds, it is anticipated that a final design and supervision contract will
 
be signed by November 1990. The objective is to complete the design,
 
preparation of A.I.D.-approved IFB's for construction services, and
 
prequalification of construction contractors by March 1991.
 

These activities must be completed thoroughly to ensure satisfactory road
 
rehabilitation, and on schedule to allow enough time to complete the selection
 
process and signing of a construction contract by November 1991.
 

An RFTP for design and supervision services will be prepared by the Roads
 
Department in close consultation with the Regional Engineer. The document
 
will be reviewed by RLA and RCO prior to issuance to prequalified contractors.
 

The Roads Department will receive and evaluate technical proposals from
 
prequalified engineering consultants and submit its ranking to the Mission for
 
review and approval. If the evaluation methodology is judged sound by the
 
A.I.D. Mission to Zambia, the Regional Engineer and the RLA, the Roads
 
Department will be instructed to negotiate with the firm ranked number one
 
technically. The Roads Department and this firm will negotiate and propose a
 
draft design and supervision contract for A.I.D. approval.
 

The contracting process will be implemented by the host country, yet itwill
 
nevertheless be essential for the Mission's project officer and PSC engineer
 
to be in close contact with the Roads Department at all times during the
 
prequalification, selection, contract negotiation and award process to ensure
 
that Handbook 11 contracting rules and regulations are adhered to. Timely
 
TDY's by the Regional Engineer and RLA will be critical. Close coordination
 
with RCO and RFMC will be essential on the negotiation and formulation of the
 
draft contract by the Roads Department so that A.I.D. will be able to approve
 
the document without a serious delay in project implementation. For instance,
 
it is anticipated that the construction supervision contract format should
 
reflect monthly billing rates for the provision of manpower and reimbursement
 
for items such as travel, communications and household effects. It is
 
critical that A.I.D. provide this type of input at the beginning of
 
negotiations to ensure that the Roads Department knows the parameters
 
acceptable to A.I.D. An A.I.D. representative will act as an observer during
 
negotiations to answer questions on rules and regulations.
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4.3.2 Construction Services
 

A.I.D.-approved advertisements advising 
 construction firms of the
availability of prequalification forms will be placed inthe CBD, local and
regional newspapers. Prequalification forms, approved by the RLA and the
Regional Engineer, will be available from the Zambian Embassy inWashington
and various A.I.D. Missions aruund the SADCC Region. 
 It is anticipated that
A.I.D. will approve the Roads Department's prequalification of contractors and
that IFB's developed by the Roads Department and approved by A.I.D. will be
sent to prequalified firms by May 1991. 
 As in the final design and
construction supervision contracting process, copies of prequalification data
and bids will 
be sent to A.I.D. along with original submissions to the Roads
 
Department.
 

Prior to the submission of bids, all firms receiving IFBs will 
be advised of a
pre-bid site visit and follow-up meeting at which the Roads Department will
receive questions and provide official responses. It isanticipated that the
Roads Department will receive bids inAugust 1991 and that A.I.D. will approve
a contract by October 1991. 
 The Roads Department will then seek GRZ Central
Tender Board approval and a contract will be signed by November 1991. 
 This
will allow the contractor 3 
to 4 months to mobilize, with construction work

starting inMarch 1992.
 

Adherence to the timing of events detailed inthe Implementation Schedule is
critical to allow the contractor two full 
dry seasons to complete the work.
As in the procurement of construction supervision services, it isessential
that the Mission coordinate closely with the Roads Department to ensure that
all host country procurement documentation and procedures conform to Handbook
11 regulations. This will 
be especially critical on the development of
prequalification forms and the IFB. 
 Although the Roads Department has
previously developed documents inconformance with A.I.D. rules. A.I.D.
administrative procedures are sufficiently complex that the Roads Department
will require intensive assistance from the Mission to facilitate their work.
It isanticipated that the PSC engineer hired under the project will
concentrate his efforts on coordination with the Roads Department during this
phase of implementation. Timely assistance from RLA and the Regional Engineer
will be required to review documentation and provide necessary approvals. 
 The
controller from the A.I.D. Mission to Zambia will assist inthe approval of
the contract, and inparticular, finalizing and explaining payment procedures

to all contractors.
 

4.3.3 Road Maintenance Equipment
 

4.3.3.1 Responsible Agency
 

The Roads Department will be the responsible agency for the procurement of
road maintenance equipment and spares for on-hand equipment which will be
procured under Handbook 11 host country contracting procedures. The Roads
Department has demonstrated its capability to administer A.I.D.-financed
 
procurements under the Kafue-Chirundu Road Project for which a 
similar set of
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equipment/spares were competitively procured using HB 11 host country

procedures. Even though the Roads Department was faced with an extremely

tight time schedule imposed by the Kafue-Chirundu Road Project PACD, all units
 
were procured and shipped on time and all equipment has arrived incountry.
 

However, due to an anticipated heavy workload at the Roads Department

(monitoring a number of major country-wide road rehabilitation projects), the
 
procurement will be carried out by the engineering consulting firm contracted
 
to provide final design and construction supervision services or other agent
 
to be determined. Procurement capabilities of potential contractors will be
 
assessed inthe prequalification of consultants. A further examination of
 
procurement capabilities will be made during the Roads Department's evaluation
 
of technical proposals and the A.I.D. review of award proposals.
 

Responsibilities of the final design and construction supervision contractor
 
or other procurement agent will include the review and refinement of
 
specifications prepared by the Roads Department. Due to the dollar amount and
 
rather standard nature of the required equipment, it is anticipated that
 
formal bidding (IFBs) will be utilized. Itwill therefore be important to
 
define specifications more precisely than isnormally done by the Roads
 
Department, which generally procures competitively through an informal
 
solicitation of quotes. The procurement agent will develop IFBs, advertise
 
the procurements inthe appropriate A.I.D. bulletin, receive and evaluate
 
bids, and submit results of the evaluation to the Roads Department for
 
approval. Due to the value and proposed frequency of purchases of spares for
 
on-hand equipment, it is anticipated that Handbook 11, Chapter 3 small value
 
procurement procedures will be used. The procurement agent will arrange for
 
insurance and CIF Lusaka shipments, and ensure that the necessary information
 
and clearance documentation isreceived by the buyer in a timely manner. The
 
procurement agent must also process insurance claims on behalf of the Roads
 
Department if necessary.
 

It is anticipated that a fixed price for the above services will be negotiated

with the final design and construction supervision consultant. (Although it
 
is not anticipated at this point, the design team believes that an alternate
 
procurement services agent could handle the procurements in a satisfactory
 
manner if arrangements with the design/supervision consultant are not
 
advantageous to A.I.D. and the GRZ.)
 

4.3.3.2 Source and Origin
 

The rationale underlying this procurement plan isto maximize U.S. procurement

to the maximum extent practicable, while utilizing the flexibility authorized
 
under the DFA sparingly to expand eligibility for the procurement of goods and
 
services on an item by item basis, as needed to achieve project objectives.

Pursuant to an individual assessment of each procurement item, the authorized
 
source will be first expanded to geographic code 941 and Zambia, and as
 
required to achieve project objectives, finally expanded to geographic code
 
935 for the procurement of a selected few commodities.
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Procurement from code 941 countries was authorized in 86 State 074147 for
countries in the SADCC region. 
A number of SADCC countries will benefit from
better inter-regional trade resulting from improvements to the Harare-Lusaka
 
corridor.
 

The anticipated source of the goods and services to be procured follows
below. 
Additional details on the rationale for the choice of source/origin
for project procurements is included as Annex II.G, Proprietary Procurement
and Mission Director's Determination for DFA Source/Origin.
 

Equipment
 

Out of 13 items comprising a road resealing unit, valued at approximately
$600,000 F.O.B. not including spares, eight items with an 
approximate value of
$230,000 are expected to be procured from the U.S. 
(for details see Annex
lID, Equipment List). 
 For these items, U.S. source/origin units are very
competitive and sufficiently compatible with on-hand equipment at the
Department. 
 For the two items valued at approximately $75,000, the
source/origin will be either the U.S. or code 941. 
 The U.S. is a competitive
source of supply for these units which include a farm tractor and truck
trailer. However, units from code 941 
sources of supply may offer stronger
local dealerships and local service capability, and therefore may be easier
for the Roads Department to maintain. 
Two tipper trucks and a truck-mounted
bitumen distributor valued at approximately $195,000 must be procured from
geographic code 935 sources because the Roads Department has standardized on
either Mitsubishi or Mercedes Benz models. 
 Spares valued at approximately

$100,000 will be procured for all items.
 

Under the Kafue-Chirundu project, a source/origin waiver was approved to
permit the procurement by the construction contractor of various soils testing
equipment from code 935 because project equipment had to be compatible with
on-hand British equipment at the Roads Department. Additional British
equipment, valued at approximately $75,000, will be required to ensure the
required compatibility to achieve the objectives of this project.
 

Approximately four right-hand-drive vehicles (pick-ups) will be procured by
the construction supervision contractor for use 
in completing final design and
construction supervision. 
The authorized source of procurement for these
vehicles will 
be geographic code 935, due to the unavailability of
right-hand-drive units made in the U.S. and the suitability of Japanese light

duty vehicles in Zambia.
 

Approximately $425,000 in spares will 
be procured by the design and
supervision contractor or other procurement agent from code 935 source and
origin because most on-hand Roads Department equipment is of European or
 
Japanese origin.
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A proprietary procurement justification for the bitumen distributor and
 
tippers is included as Annex II.G, Proprietary Procurement and Mission
 
Director's Determination for DFA Source/Origin.
 

Training
 

Short-term local mechanical training for 10 departmental staff per year will
 
be provided for four years at the GTZ-operated Industrial Training Center
 
(ITC) in Lusaka at a cost of approximately kwacha 730,000. This type of
 
training is best carried out at a local facility where programs can be
 
tailored to suit the needs of the Roads Department and local conditions, and
 
where the number of participants can be maximized. Short-term international
 
training inroad maintenance and construction management will be provided by

the Eastern and Southern Africa Management Institute (ESAMI) inTanzania.
 
This four week course will be provided for one engineer per year during the
 
four year life of project, at a total cost of approximately $20,000.
 

Final Design and Construction Supervision
 

U.S. engineering consultancy firms traditionally have been strong competitors

for design and supervision and are expected to provide the primary competition

under this project. U.S. firms are familiar with A.I.D. regulations and have
 
been proven to assure quality workmanship. However, to provide for the
 
possibility of associations between U.S. and local or regional firms with
 
specific relevant experience in Zambia, the eligibility to bid will be
 
expanded to include geographic code'941 and Zambian firms.
 

Construction Services
 

Itwill not be practical to restrict the eligibility to bid on construction
 
services to U.S. firms only. There are not any U.S. construction firms based
 
inZambia or southern Africa so it isvery doubtful that they could ensure
 
adequate competition unless they bid inassociation with Zambian or geographic

code 941 Firms. industry sources indicate that there are approximately five
 
construction companies of code 941 ownership working inneighboring countries,

with sufficient size and capabilities to complete the work. Inaddition it is
 
possible that several other firms currently working in Botswana may satisfy

code 941 ownership requirements. Itappears that two locally-based firms
 
would meet the ownership requirements to qualify as Zambian firms. One of
 
these firms has indicated a desire to form an association with a U.S. firm if
 
a suitable opportunity arose and it isconceivable that similar arrangements

between U.S. and regional or Zambian-owned firms could significantly enhance
 
competition to the benefit of the project.
 

4.3.3.3 Procurement Method
 

All procurements will be made under host country contracts in conformance with
 
rules contained inChapter 3 of Handbook 11. The design team and the
 
Controller of the A.I.D. Mission to Zimbabwe have reviewed and approved the
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Roads Department's host contracting procedures. 
 Furthermore, a written
certification that the Roads Department has sufficient contracting capability
has been made by the A.I.D. Mission Director to Zambia, (see Annex I(I)).
Details of the Roads Department's contracting procedures and the review
already carried out by A.I.D. are 
contained in Annex III.E., 
Financial

Analysis. 
 Formal competitive bidding will be utilized to procure construction
services and, in all probability, road maintenance equipment with
advertisements placed in the appropriate A.I.D. bulletin. 
Competitive

negotiated procedures will be used to procure design/supervision services.
The equipment/spares procurement will be carried out by the design and
supervision contractor or an alternative procurement agent to 
be determined

later. 
The Regional Commodity Management Officer assigned to 
assist the
A.I.D. Mission to Zambia will coordinate closely in drafting and placement of
advertisements, drafting of IFB's, 
review of procurement procedures and other

A.I.D. requirements such as 
approval of awards.
 

4.3.3.4 Financing Method
 

RFMC will issue Direct Letter(s) of Commitment to host country contractors,
 
who require such, under contracts financed with U.S. government funds.
 

4.3.4 Shipping
 

The eligible source for ocean shipments financed under the project will be
A.I.D. Geographic Code 935. 
 The GRZ will monitor 50/50 cargo preference
shipping requirements through the Roads Department's procurement agent in
accordance with instructions issued by A.I.D. in a Project Implementation
Letter (PIL). Shipments on appropriate vessels will be arranged on behalf of
the GRZ by the design/supervision contractor 
(or other procurement agent of
 
the Roads Department).
 

4.3.5 Receipt and Utilization of Commodities
 

The road maintenance equipment includes a complete periodic maintenance
resealing unit. 
The equipment will be consigned to, 
received and utilized by
the Roads Department. 
Upon completion of customs clearance, the equipment
will first be checked by a representative of the Director of Roads and then
included in the Roads Department's master inventory. 
 Pursuant to a covenant
in the Grant Agreement, the equipment will be allocated on a first use basis
to maintenance of the Kafue-Lusaka road. 
 The road maintenance equipment
detailed in the equipment list in Annex II.D is 
the minimum requirement
sufficient to maintain the project road. 
The units to be financed are not in
excess 
of project requirements, even though some of the units have a capacity
somewhat in excess 
of minimum requirements. For instance, the bitumen
distributor will allow for the resealing of many kilometers, but obviously, it
is not divisible to match its capacity exactly with that of project
requirements. The equipment will be deployed by the Director of Roads to 
a
province where a section of trunk road is 
scheduled for resealing. The
Provincial Roads Engineer in that Province will be responsible for the
 



- 36 

maintenance and safeguarding of the equipment until the resealing unit is
 
deployed by the Director of Roads to another resealing maintenance activity.
 

The soils testing equipment, procured by the construction contractor will be
 
initially entrusted to the construction supervision firm. The equipment will
 
be utilized by the supervision contractor, at a temporary laboratory set up at
 
the construction camp, to test the quality of materials used in the
 
construction works. During construction, the construction contractor will be
 
responsible for the maintenance and repair of the equipment. Upon completion

of the works, the equipment will revert to the Roads Department and be
 
deployed to the Roads Department's laboratory at its headquarters in.Lusaka.
 

The vehicles used by the supervision firm will be maintained and repaired by

either the design/supervision or construction contractor throughout

construction and will revert to the Roads Department upon completion of
 
supervision. At that point, they will be logged into the departmental
 
inventory and deployed by the Director of Roads as needed to carry out the
 
normal functions of road maintenance.
 

4.3.6 Personal Services Contractor
 

An engineer will be hired under a personal services contract (PSC) to assist
 
the A.I.D. Mission to Zambia with project implementation. It is anticipated
 
that offers will be received and evaluated, and a contract signed by August,

1990. The contractor should be on the job in Zambia by September, 1990. The
 
duration of the contractor's services is anticipated to be three and a half
 
years.
 

Household furnishings, housing and other support services for the Persoral
 
Services Contractor will be procured by the Executive Officer, A.I.D. Mission
 
to Zambia, and paid for from project funds.
 

4.3.7 Gray Amendment
 

The nature of the design, supervision and construction services, and the
 
institutional relationships under which the contractors for those services
 
will operate, dictate that the contracts be host country, rather than A.I.D.
 
direct contracts. The contractors who will carry out the final design and
 
construction supervision and the construction services will both be under
 
contract to the GRZ. Only the GRZ Roads Department has the required expertise

and authority in Zambia to direct road construction, issue construction
 
contract variation orders, provide engineer's decisions, acquire land and
 
carry out other required actions. There is no formal mechanism for A.I.D. to
 
direct that the Government award a contract to a firm covered by the Gray

Amendment. However, the Requests for Technical Proposals (RFTPs) and the
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Invitations for Bids (IFBs) for construction will state that responding firmsof U.S. origin or consortia of U.S. and geographic code 941 are encouraged tosub-contract, wherever pcssible, with Gray Amendment firms. 
 The eventual
prime contractors will 
also be encouraged to sub-contract with Gray Amendment
firms for any procurement of U.S.-origin goods or services subsequent to the
award of the prime contracts.
 

4.3.8 Procurement Schedule for Maintenance Equipment, Audit and
 
Evaluations
 

Proposed 
 Responsible
Dates Activity 
 Organizations
 

06/92 
 PIO/T issued for mid-term evaluation team USAID/Zambia
 

10/92 PSC/institutional contracts signed with 
 USAID/Zambia

evaluation contractors
 

10/92 
 Ads placed inA.I.D. Bulletin for road 
 USAID/Zambia

maintenance equipment 
 AID/W
 

11/92 Competitive procurement IFBS issued for 
 Construction
road maintenance equipment on behalf of 
 supervision

GRZ utilizing Handbook 11 procedures 
 contractor
 

04/93 Road maintenance equipment contracts signed 
 Construction
 
supervision
 
contractor
 

01/94 Road maintenance equipment begins to arrive 
 Roads Dept.
 
inZambia and iscleared through customs
 

05/94 
 PIO/T issued for final project evaluation USAID/Zambia
 

05/94 PIO/T issued for contractor to carry out USAID/Zambia

Non-Federal Audit
 

06/94 PSC/institutional contracts signed 
 USAID/EXO

with evaluation contractors
 

07/94 
 Contract signed with Non-Federal auditor 
 RCO/ESA
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4.4 Training Plan
 

4.4.1 Objectives
 

4.4.1.1 Mechanical Training
 

The GRZ Roads Department places a high priority on the continuing education of
 
staff mechanics and engineers. The Roads Department is responsible for the
 
routine maintenance and repair of a wide variety of equipment obtained from
 
different donor agencies and GRZ sources. The mechanical equipment under
 
their charge, including bulldozers, graders, compressors, tractors, stone
 
crushers, dumptrucks, loaders and tippers, is a matter of particular concern,
 
as mechanics must continually upgrade their skills to effectively service this
 
varied physical plant.
 

Training provided under the project will be tailored to the requirements of
 
Department of Roads mechanics and cover engines, gearboxes, brakes and
 
hydraulic systems. Itwill be conducted bi-annually in Lusaka for a duration
 
of 3 to 4 weeks. This training is intended to reinforce and broaden the
 
skills base of field mechanics working on Roads Department equipment in every
 
province in the Republic of Zambia. The curriculum will include the
 
maintenance and repair of equipment to be procured for the Kafue-Lusaka road
 
rehabilitation.
 

4.4.1.2 Road Maintenance and Construction Management
 

One engineer, designated by the Director, Roads Department, will attend a
 
four-week road maintenance, planning and management course during each year cf
 
project activities. The course will focus on management rather than technical
 
issues for an intended audience of senior road engineers. The objectives of
 
the course will be: 1) to bring together those involved in the management and
 
planning of road maintenance; 2) to improve skills and knowledge of the
 
participants in the management and planning of road maintenance; and 3) to
 
indicate how various techniques, including vehicle operating cost
 
calculations, management systems and others, are applied in practice to
 
improve the overall planning and management of road maintenance.
 

4.4.2 Institutions
 

4.4.2.1 Mechanical Training
 

The mechanical training will be conducted at the Industrial Training Centre
 
(ITC), based in Lusaka. ITC is a training institute registered with the
 
Department of Technical Education and Vocational Training in Zambia. It was
 
founded in 1985 as a cooperative venture between the Federal Republic of
 
Germany and the GRZ. It is governed by a Board of Directors which includes
 
representatives from private industry and Government of Zambia enterprises.
 
The ITC is run independently in management, finance and program
 
administration, is staffed with qualified Zambian and German expatriate
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lecturers and operates both long and short-term courses focussing on
 
The training
theoretical (25%) and practical (75%) mechanical training. 


centre is equipped with new and modern maintenance and testing equipment
 
provided by the German foreign assistance program.
 

4.4.2.2 Road Maintenance and Construction Management
 

Training in road maintenance and construction management will be provided by
 
the Eastern and Southern African Management Institute (ESAMI) inTanzania.
 
ESAMI is a management training institute specializing incontinuing education
 
for engineers and management professionals. Itwas established in 1976 as a
 
joint venture between the Government of Tanzania and the International Labor
 
Organization (ILO). ESAMI offers an annual four-week course on road
 
maintenance, planning and management which has been attended inthe past by
 
engineers from the GRZ Roads Department. The Roads Department has requested
 
that project funds be provided to finance the attendance of one engineer at
 
the annual course, during each year of project activities. The
 
project-financed engineer will be accompanied by two other Roads Department
 
engineers funded by NORAD and ODA respectively.
 

4.4.3 Participants
 

4.4.3.1 Mechanical Training
 

One Roads Department mechanic from each province inZambia will be selected to
 
participate ineach ITC course. The course curricula will be modified or
 
varied as a function of Roads Department requirements. Therefore, selection
 
of course participants will be made on the basis of 1)the particular types of
 
equipment being maintained by the prospective participants, and 2) their
 
respective workloads and availability during the training periods.
 
Participants may be allowed to attend more than one project-funded course.
 

4.4.3.2 Road Maintenance and Construction Management
 

The project will provide funding for an engineer, chosen from the Roads
 
Department staff, to attend the ESAMI Road Maintenance and Planning Management
 
Course inTanzania. As the course content does not vary from year to year,
 
different individuals will be chosen to participate ineach of the four years
 
of training covered within the life of project. Other donors are expected to
 
continue to fund additional participants at the ESAMI course. Participants
 
will be selected on a rotational basis, and by the end of the four years of
 
project-financed training, virtually the entire engineering field staff
 
(numbering 22 in*August, 1989) will have attended the course under financing
 
provided by either A.I.D. or another donor.
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4.4.4 Training Costs
 

4.4.4.1 Industrial Training Centre (Lusaka)(ITC)
 

ITC presently charges 600 Zambian kwacha per participant, per week, for
 
tuition only. Lunch for participaits costs 30 kwacha per day. The ITC
 
director estimates that tuition and other costs will escalate by 50% per year
 
for each of the next five years to cover inflation, kwacha devaluation and to
 
allow for the eventual elimination of German foreign assistance subsidies.
 
ITC training costs for 1990 can therefore be estimated as follows:
 

10 participants @ K900/week X 8 weeks (two 4-week sessions) =K72,000
 
+ 400 lunches X K45 - K18,000. Total 1990 = K90,000.
 

Applying the cost escalator for subsequent years yields: 1991 = K135,000;
 
1992 = K202,500; 1993 = K303,750.
 

Total estimated ITC training costs: kwacha 731,250 ($18,282 as of the March 1,
 
1990 rate of exchange).
 

The GRZ will contribute transportation costs, housing and salaries for
 
training participants.
 

4.4.4.2 ESAMI
 

The four-week ESAMI course currently costs $3,200 per participant. This
 
includes: roundtrip transportation from Zambia, housing, food, insurance,
 
tuition and a pocket allowance. These costs are based on a 1989 NORAD-funded
 
course participant. Assuming a 20% annual cost escalation for the
 
Tanzania-based institute, total ESAMI training costs will amount to $20,612.
 

The GRZ will contribute all transportation costs, housing within Zambia and
 
salaries for training participants.
 

4.4.5 Training Administration
 

The implementing agency for project-funded training activities will be the GRZ
 
Roads Department. The selection of participants, establishment of curricula
 
at ITC, enrollment and registration payments and logistical arrangements will
 
be coordinated from the Roads Department headquarters in Lusaka. Foreign
 
exchange components of the ESAMI training will be payable from A.I.D. Mission
 
to Zambia project accounts upon request and certification by the Director,
 
Roads Department.
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4.5 Monitoring, Evaluation and Audit Plan
 

4.5.1 A.I.D. Project Monitoring
 

The A.I.D. Mission to Zambia Project Officer will review monthly

implementation reports prepared by the construction supervision contractor and
 
submitted to the A.I.D. Mission to Zambia through the GRZ Ministry of Works
 
and Supply. Monthly implementation reports will include at least the
 
following:
 

-assessment of progress to date;
 

-problems encountered during the reporting period;
 

-recommended solutions to problems identified;
 

-adherence to work plan and schedule;
 

-comparison of project construction expenditures with physical progress
 
of the work and any related recommendations; and
 

-general recommendations.
 

The Project Officer, accompanied by the PSC engineer and/or the Regional

Engineering Officer (REO), will make on-site inspections and verify progress

toward meeting project objectives. These inspections will generally be made
 
on a monthly basis, in conjunction with scheduled site visits by the GRZ Roads
 
Department Project Manager or his designee. Follow-up meetings, chaired by

the Roads Department Project Manager and attended by the construction
 
supervision contractor, will be held to discuss any implementation issues
 
arising from the site visits and to allow the construction contractor an
 
opportunity to respond to those issues. The A.I.D. Mission to Zambia Project

Officer and REO will endeavor to attend these meetings as observers.
 

4.5.2 Project Evaluation
 

Two project evaluations will be held prior to the PACD. A mid-term evaluation
 
will be conducted after the first dry-season construction period, and a final
 
evaluation will be scheduled one year after construction has been completed.
 

The evaluation will: (1) measure the achievement of the project purpose

"to continue and expand efforts to improve the efficiency (making the
 
best use of the existing resources) of the inter-regional transport
 
system by reducing operating costs and by extending the life of the
 
road", and (2)evaluate the effectiveness of the project inputs and
 
outputs.
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The project evaluation will consist of the following:
 

1. Introduction (including discussion of planned informant and
 
eventual users).
 

2. Project goals/purpose/outputs/inputs (goals and purpose should be
 
explicit, stated with respect to what is to change in terms of results).
 
Among criteria to be addressed concerning this section are:
 

A. 	 Adequacy of the resealing and rehabilitation design;
 
B. 	 Performance of the engineering construction;
 
C. 	 Performance of the construction contractor, specifically, whether
 

the construction work was carried out to specification and in a
 
timely manner;
 

D. 	 Performance of the GRZ Roads Department in project administration;
 
E. 	 Re-evaluation of the GRZ road maintenance capabilities;
 
F. 	 Performance of the PSC engineer to facilitate project monitoring
 

and implementation; and
 
G. 	 Performance of the A.I.D. Mission to Zambia Project Officer,
 

Controller, etc.
 

The project purpose will be analyzed by examining the road roughness.
 
Road roughness is a commonly accepted engineering standard of the quality
 
of the pavement and the effectiveness of the maintenance of the
 
pavement. It is measured using a bump integrator and isexpressed in
 
centimeters per kilometer. Pavements in good condition have a roughness
 
of about 1500 centimeters per kilometer. Severely deteriorated pavements
 
will have a roughness index of about 7000 to 8000 centimeters per
 
kilometer.
 

Baseline data on existing road roughness were collected by the consultant
 
and the GRZ during the development of the project paper, and projections
 
of the road roughness with and without the project were made by the
 
consultant for the years 1989-2012. These data will provide the basic
 
measure of the achievement of the project purpose. If the evaluation
 
shows that the roughness isat or below the rate projected by the
 
consultant, it can be accepted that the purpose of the project was
 
achieved. If the measured roughness exceeds that projected by the
 
consultant, the implication isthat the project purpose isnot being
 
achieved.
 

3. Managers' questions: What are the major decisions which might have
 
to be made during project implementation for which information isneeded
 
for informed decision-making? What are the major areas of uncertainty
 
about inputs and outputs and the likelihood of purpose/goal achievement?
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4. Illustrative criteria for measuring progress and impact. Progress
 
will focus on monitoring construction activities during the
 
implementation of the project. Impact, as defined, relates to how the
 
road project will change people's lives, livelihoods, and behavior.
 

It is characteristic of projects involvirg rehabilitation and
 
maintenance of primary roads that the impact is scattered widely and
 
unlike the impact for agricultural roads, cannot be easily traced to
 
final recipients.
 

The direct beneficiaries will be the commercial transporters who benefit
 
from reduced vehicle operating costs. However, since international road
 
transport is competitive, and will become even more competitive in
 
future years, the savings invehicle operating costs will be largely
 
passed on to users, such as bus passengers and shippers of freight.
 
However, the impact will be difficult to measure.
 

Though the benefits are large inthe aggregate, the benefits are small
 
on an individual basis. For example, the reduced cost of transport
 
because of the road improvement may decrease from $100 per ton to $95
 
per ton. This reduction intransport cost may be obscured by a change
 
inanother important factor that influences cost, such as the use of
 
more modern trucks. However, itwill be almost impossible to assess the
 
impact of this road project directly. Fortunately, the impact can be
 
calculated indirectly by using well known engineering relations between
 
road roughness and vehicle operating costs for the basic vehicle types
 
such as private car, taxi, bus, pickup truck, small truck, and large
 
articulated truck. Since the users of each vehicle type are also known
 
(high income groups use car, low income groups go by bus) estimates can
 
be prepared of the benefits accruing to each user type.
 

Road roughness data therefore can serve two purposes: (1)measure the
 
achievement of project purpose, and (2)assess the impact of the project
 
on beneficiary groups. Impact will be monitored during the life of
 
project and assessed at its conclusion (or afterwards). Impact will
 
also focus on social soundness issues such as:
 

- employment of women inproject-funded activities; 

- identification and distribution of project beneficiaries; and 

- performance of the construction contractor inminimizing disruption 
and destabilization of the physical and cultural environment inthe 
immediate impact zone of the project. 

5. 	 Methodology: Data collection and analysis methods will be specified
 
early inproject implementation.
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6. 	 Evaluation team composition: The evaluation team will be composed of the
 
following technical specialists:
 

- A project Evaluation Officer; 

- A Civil Engineer;
 

- A Social/Behavioral Scientist;
 

- A Transportation Economist; and
 

- Appropriate GRZ Officials. 

Project funds will be allocated for the purposes of conducting two
 
proposed evaluations. Additional funds will be earmarked for a
 
non-federal audit of the effectiveness of project controls over
 
expenditures, and related issues. It is anticipated that the evaluation
 
teams will be comprised of REDSO/ESA specialists and supplemented, where
 
necessary, by contract technical assistance procured through a REDSO/ESA
 
or an AID/W project evaluation IQC.
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5. SUMMARIES OF ANALYSES
 

5.1 Engineering Technical Analysis Summary
 

5.1.1 Current Status of the Project Road
 

The project road consists of the Zambia trunk road T2 between Lusaka and the
 
Kafue bridge. The total length of the road is53.3 kms, linking the capital,
 
Lusaka, with the important industrial town of Kafue and continuing to the
 
bridge crossing at the Kafue River. The dual carriageway section of road
 
between km 0.0 and km 3.9 will not be part of this project.
 

The road has been in service approximately 20 years. Ithas not been properly
 
maintained during this period, and as a consequence, it is now in varying
 
stages of distress. There are some sections where the pavement condition is
 
relatively good, with only limited areas of block cracking and good riding
 
quality. However, there are sections of road where the pavement exhibits
 
cracking at the surface which permits moisture to penetrate the protective
 
surface membrane, affecting the base, sub-base and sub-grade causing road
 
failure at these sections. Contributing to the general road deterioration is
 
a growth of vegetation and silting of side and mitre drains which resulted in
 
failure of the underlayers and deformation of the surface, evidenced by block
 
cracking in the pavement. Lack of shoulder maintenance has resulted in
 
dangerous dropoffs and edge ravelling on virtually the entire length of the
 
project road. Longitudinal cracking and edge failures are also evident.
 

Inorder to assess the current condition of the road and the rehabilitation
 
requirements, engineering consultants, John Burrow and Partners Zambia Ltd.,
 
were hired to perform an engineering feasibility, preliminary design and cost
 
analysis inJune, 1989. As part of the engineering design, pavement
 
deflections (Benkelman beam test), soil analysis (test pits and dynamic cone
 
penetration tests), roughness, potholes and drainage surveys were conducted.
 
In addition to the surveys, a pavement assessment and economic analysis using
 
HDM III, The World Bank Highway Design and Maintenance Standard Model, were
 
undertaken and rehabilitation proposals were formulated.
 

5.1.2 Proposed Interventions, Design Standards and Methodology
 

The information obtained from the Burrow's report has been incorporated into
 
the Technical Analysis. The rehabilitation program proposed inthe Burrow's
 
report will upgrade the road with a pavement design life of 10 years to its
 
original class standard, adequate to handle the projected 2.5% annual traffic
 
increases. The Burrow's report was reviewed by USAID/Zimbabwe REO and
 
REDSO/ESA engineer and found to be based on sound road engineering
 
principles. Traffic data was obtained from a traffic study conducted by
 
Coopers and Lybrand Associates, Zambia Ltd., and available traffic data from
 
the GRZ Roads Department.
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Standard axle surveys were obtained from a Kampsax Carl Bro study conducted in
 
1985/1986. That study indicated that approximately 10% of all truck traffic
 
was overloaded. This overloading factor was used by John Burrow and Partners
 
in developing design criteria and the various design options included in the
 
technical and economic analyses in this project paper. The traffic data and
 
standard axle surveys have been reviewed and the resultant design criteria are
 
based on the Zambia Roads Department standard road design for the weight and
 
number of axle loadings, with the 10% overload factor built in. Design

criteria were also based on a number of other reliable sources which can be
 
found in the reference section of the Technical Analysis.
 

Road sections which have extensive damage in the form of severe pavement

deformation, extensive cracking and potholing have high Benkelman beam
 
deflections. These sections will either require reconstruction or
 
strengthening by overlaying with additional layers of pavement material. 
 The
 
analysis has identified which sections require strengthening and which require

overlay. Overlay thickness requirements greater than 120 mm will be
 
reconstructed by removing and discarding the existing bituminous layer,

scarifying and recompacting the roadbase and adding a 300mm selected gravel

sub-base and 150 mm crushed stone roadbase, with a double bituminous surface
 
treatment. Sections where the lower pavement layers are structually sound but
 
require strengthening as indicated by high Benkelman beam deflections will 
be
 
overlaid with a dense bitumen macadam (DBM) base course material (50-120 mm
 
thickness depending on deflection readings and subgrade strength) including a
 
single surface bituminous treatment as a crack reflection layer before the DBM
 
is placed and a double surface bituminous treatment afterwards to improve

riding quality and reduce oxidation effects on the DBM layer. Finally,

sections which are structurally sound and have a rough riding surface and
 
surface cracking will have any potholes patched and will receive a double
 
bituminous surface treatment.
 

5.1.3 Reconstruction and Rehabilitation
 

The proposed rehabilitation will conform to the Zambian Road Department's
 
Design Classes as discussed in Section 2.JB in the Technical Analysis.
 

The project will finance the reconstruction (including drainage structure
 
modification and replacement where necessary) of 9.85 kms, overlay and seal of
 
29.85 kms and patch and seal of 9.70 kms of the Kafue-Lusaka Road during the
 
1992 and 1993 dry seasons ending in mid-December, 1993. The existing

alignment is generally acceptable, however, there are two locations (km 7.5
 
and km 12.5) where realignment will be necessary. The chart shown on page 48
 
identifies the section of road and the type of rehabilitation proposed. The
 
estimated costs to perform the rehabilitation (including realignment and
 
drainage structure work) are shown on the following page.
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Project Cost Estimate*
 

U.S. $
 

1. Preliminaries 2,893,950
 

2. Accommodation of traffic 1,191,050
 

3. Borrow pits 384,800
 

4. Site Clearance 583,000
 

5. Earthworks 1,091,800
 

6. Shoulders to Existing Pavement 406,000
 

7. Existing Pavement Preparation 404,900
 

8. Sub-base and base 2,936,200
 

9. Dense Bituminous Macadam Base 2,382,900
 

10. Surface Treatment/Crack Sealing 2,155,000
 

11. Pavement Repair Work 206,700
 

12. Drainage Improvement 1,256,400
 

13. Miscellaneous Items 373,100
 

(A) Subtotal 16,265,800
 

(B) Detailed Design 350,000
 

(C) Construction Supervision 1,100,000
 

(D) Total (A)+(B)+(C) 17,715,800
 

Contingency 15% of (D) 2,657,400
 

Total Construction Cost 20,373,200
 

Rounded to 20,500,000
 

*For an explanation of how the project cost was arrived please refer to tables
 
9 and 10 inANNEX Ill(A).
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tafue-Lu@aka Road (Phase 1)
 
Rehabilitation Program
 

KAFUB SRIDCE 53.5 1.15 

52.15 .2 
51.95 1.75 

50.2 .2 
50.0 .3 
49.7 .2 
49.5 5.0 

44.5 .45 

44.05 1.45 

42.6 .2 
42.4 2.8 

39.6 .2 
394 3.75 

35.65 .2 
35.45 3.1S 

32.3 .6 
31.7 4.7 

27.0 .5 
26.5 1.0 
25.5 .2 
25.3 .3 
25.0 .2 
24.8 2.3 

22.5 .2 
22.3 .2 
22.1 .6 
21.5 3.0 

18.5 .4 
18.1 .6 
17.3 .5 
16.6 1.3 

15.5 .2 
15.3 .1 
15.2 .1 
15.1 .3 
14.6 .2 
14.6 1.0 
13.6 .3 
13.3 .6 
12.7 .6 
12.1 1.3 

10.8 .7 
10.1 1.0 
9.1 .3 
6.6 1.0 
7.8 
7.5 

.A 
.4 

7.1 .4 
6.7 .9 
5.9 1.9 
3.9 

Total 9.05k.0 29.85km 9.70km 
(Reconstruct)(Overlay (Patch 6 Seal) 

4 Seal) 

LUSAKA 0.0 

f" Reconstruct 

- Overlay & Seal 
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The Foreign Assistance Act, Section 611(a) requires that no agreement or grant
involving an obligation of over $500,000 of U.S. funds shall be made until
engineering, financial and other plans necessary to carry out such assistance
and a reasonably firm estimate of the cost has been made.
for the reconstruction and rehabilitation program was 

The cost estimate
 
reviewed and adjusted
for inflation and contingency by the Regional Engineering Officer.
cost estimates were prepared by a The base
consulting engineering firm (John Burrow and
Partners) located in Lusaka, Zambia. 
 The firm undertook comprehensive site
surveys of the existing road alignment, drainage areas and roadway platform
and pavement. 
The firm also investigated water and quarry sites to ascertain
the availability of construction materials. 
 The work performed by the
Burrow's consultants will 
serve 
as the basis for the final construction
drawings and contract documents, supplemented as appropriate by Roads
Department estimates to be prepared at the time of the construction contract


tender.
 

The consultant which prepared the feasibility/preliminary engineering study
had included a 10% contingency (standard) in the cost estimate based on 
a
survey of which several firms provided illustrative rates for bill of quantity
items. 
 However, after review of tender documents, current actual bill of
quantity rates confirmed indocuments for a Norwegian Agency for Development
(NORAD) financed road project (Kafue-Monze), the contingency was
15% adjusted to
to correct a slight under estimation in estimate rates used by the
consultant.
 

In view of the above the Regional Engineering Officer has determined that
611(a) requirements have been satisfied.
 

5.2 Economic Analysis
 

5.2.1 Methodology
 

In its economic analysis of the Kafue-Lusaka road segment, the consulting firm
used the usual with-and-without-project analysis to arrive at
the total system cost for a an estimate of
number of investment alternatives. Total 
system
cost is defined as the sum of economic construction cost, maintenance cost and
vehicle operating cost. To accomplish the task, the World Bank's Highway
Design and Standards Model 

construction scenarios. 

(HDM I1) was used to produce a set of alternative
Traffic figures were taken from the Department of
Roads while the vehicle operating costs (VOC) were based on 
experience in
other parts of Africa, especially Kenya, on similar roads under similar
conditions. 
 The relationships between the various VOC variables, the road
type, and their consequent values 
are incorporated in the model 
as default
values.
 

The official 
rate of exchange of US$1 
= 
KIO was used for the financial
analysis and a weighted shadow price of US$1
The US$ I K50 for the economic analysis.
= 
K10 rate was used to accumulate and convert current locally based
costs into dollars for purposes of calculating project costs for design,
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supervision and construction servicis. The US$1 
= K1O rate was the highest
legal 
rate of exchange when the project was designed. It isestimated by the
consultant and design team that at least 80% of these costs are foreign
exchange, and therefore not subject to fluctuations inthe value of local
currency. The remaining 20% 
are kwacha related, mostly for labor and locally
purchased materials, and have undoubtedly been subject to some fluctuation as
the kwacha continues to be devalued. 
 However, labor rates and material costs
continue to rise in a
close relationship to devaluations, so the overall
effect on total 
project costs related to devaluations of the kwacha will be
negligible. The shadow price of US$1 
-
K50 was arrived at by adjusting the
existing parallel market rate of US$1 
- K60 by about 80 percent to take intoaccount the fact that road construction of the type contemplated in theproject consist of about 80% foreign costs. 

The average shadow rate used inthe evaluation isnot significantly affected
by the devaluation of the kwacha to US$1 
= K40 which occurred inMarch 1990,because the parallel market rate did not change. 
 It still stands at US$1 = K60. Since the local cost element in the total cost isonly 20% of total
cost, the devaluation has only a marginal effect on 
the weighted shadow rate
of US$1 - K50. Therefore, the economic analysis on 
the Kafue-Lusaka road

performed prior to the devaluation is still valid.
 

Under the HDM III model, 6 alternatives were considered: 
 3 maintenance
alternatives starting from a 
bare minimum of just maintaining the existing
road, through normal maintenance and 100% pothole patching, to intensive
maintenance which includes some surface dressing; and 3 design alternatives
which widen the road to Class IA and IBstandards, and apply thicker pavements
which have useful lives ranging from 10, 15, and 20 years. The alternatives
 were applied to two one-kilometer sample lengths of road representing average
conditions: one on the Makeni-Chilanga section and the other on the
 
Chilanga-Kafue section.
 

5.2.2 Principal Findings
 

As the following table indicates, the 2 least cost options of the 6 considered
 were the high end option of the maintenance alternatives (Option 3) and the 10
 year design alternative (Option 4), with the total 
system cost of the former
being slightly lower. 
It should be noted, however, that the financial cost
for constructing the Option 4 road is about 15% higher than that for Option
3. The consultant recommended dropping Option 3 because itwas not deemed
realistic to assume that the required high level of road maintenance would
immediately materialize. 
 Instead, Option 4 which ismuch less maintenance

intensive was recommended, USAID concurs with that recommendation.
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The other rehabilitation options (Options 5 and 6) would require significantly
 
higher up-front capital costs and yield little, if any, incremental savings in
 
maintenance costs or vehicle operating costs. The 15 and 20 year design lives
 
(Options 5 and 6) yield a longer "structural" road life, however the
 
requirement for periodic maintenance is not reduced as a result of a longer

"structural" road life. Resealing would still have to be done at 7 year
 
intervals. On the basis of HDM III data shows no cost savings on both vehicle
 
operating costs and maintenance costs as a result of preferring Options 5 and
 
6 to Option 4.
 

To verify that the least cost option, Option 4, would produce enough transport
 
savings to justify the road expenditure, USAID calculated the economic
 
internal rate of return (IRR). The other rehabilitation options (5 and 6)
 
were included in the IRR calculations, for comparative purposes. The minimum
 
maintenance alternative (Option 1)was considered to represent the
 
without-project case. That is,the analysis assumes that the GRZ will carry
 
out the expenditures contained in the minimum alternative, even in the absence
 
of the project.
 

The incremental benefits were assumed to be the reduction in transport costs
 
resulting from the road improvement while the incremental costs were those
 
associated with the higher costs required to raise the standard of the road
 
design. Based on this approach, the IRR for Option 4, 25.8%, was the highest
 
for the rehabilitation options. (see Annex Ill(B) for calculations for IRRs).
 

This high IRR was obtained using rather conservative values for costs and
 
traffic flows. It would take unrealistic changes in the variables to reduce
 
the IRR below 12%, the point at which we might begin to question the
 
feasibility of the investment. For that reason, no sensitivity analysis was
 
deemed necessary. Furthermore, no attempt has been made to quantify the
 
benefits that are likely to occur as a result of a decrease in road accidents.
 

Based on the least cost and the internal rate of return analyses conducted for
 
this project, the Mission is confident that the whole project will provide a
 
rate of approximately 26%.
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Average Annual Economic Road Costs (Millions of Zambian Kwacha)

Per Year Per Kilometer for the Two Sections of Road
 

Option 


1 

(do minimum)
 

2 

(periodic maintenance)
 

3 

(periodic maintenance)
 

4 

(rehabilitation
 
10 year design life)
 

5 

(rehabilitation
 
15 year design life)
 

6 

(rehabilitation
 
20 year design life)
 

Section A Section B 
(Makeni - Chilanga) 

per Km 
(Chilanga - Kafue) 

per Km 
Whole Road 

per Km 

Cost Cost Cost 

10.117 3.823 5.250 

9.283 3.437 4.772* 

8.557 3.060 4.316* 

.8.783 3.287 4.543* 

8.840 3.327 4.587* 

8.893 3.370 4.632* 

* 
Whole road economic costs, include technical assistance, project supervision

and evaluation costs estimated at ZKIO0 
million (economic costs) for the whole
 
road length (49.4 km).
 

Source: Kafue-Lusaka Project Feasibility Study/Cost Analysis, John Burrow &
 
Partners, 1989.
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5.3 Social Soundness Analysis
 

5.3.1 Intra-regional Context of the Road
 

The Kafue-Lusaka road directly contributes to the intra-regional flow of
 
commodities in southern Africa. This is especially true for Zimbabwe, Zambia,
 
Malawi, Botswana and eastern Zaire which utilize the road for imports and
 
exports. While most of the commodities originate from and are destined for
 
countries within the region, a small proportion of the traffic consists of
 
international trade outside the region. The road also facilitates the
 
movement of passengers from one country to the next.
 

Information on traffic crossing the Chirundu, Kazungula and Victoria Falls
 
border posts indicates the importance of the Kafue-Lusaka road in
 
intra-regional trade. Out of a total of 354,859 tons of cargo which passed

through the three posts in 1988, 58 percent was transit cargo, that is, not
 
from or for Zambia.
 

The major importance of this and all SADCC transport routes is to lessen the
 
countries' dependency on routes through the Republic of South Africa and to
 
strengthen trade between SADCC nations.
 

5.3.2 The National Context of the Road
 

5.3.2.1 The Immediate Impact Zone
 

The immediate impact zone is from the Lusaka suburb of Makeni to the Kafue
 
River bridge, approximately 50 kms.
 

Chilanga, 14 kms from Lusaka, is the only town between Lusaka and Kafue. 
 It
 
is the site of Chilanga Cement Ltd, an agricultural research station, a
 
botanical garden, shops and normal social facilities.
 

Kafue town currently has a population of some 21,000 people. The largest

employers are Kafue Textiles and Nitrogen Chemicals of Zambia.
 

Several businesses are adjacent to the road outside of city limits. These
 
include a soybean oil processing plant, a stone quarry and other medium-size
 
manufacturers. Some 15 sellers of crushed stones line the road in front of
 
the quarry and a few people sell handicraft items and food.
 

5.3.2.2 The Zambian Context
 

Kafue-Lusaka is part of the major road route which connects southern and
 
northern Zambia. This section of road will effectively be an extension of the
 
recently completed Kafue-Chirundu Road Rehabilitation Project (690-0209) and
 
will complete an unbroken stretch of high standard trunk road between Lusaka
 
and Harare. It playf, a role in Zambian imports and exports as well as in
 
domestic traffic.
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An analysis of cross-border traffic movements at Chirundu, Kazungula and
 
Victoria Falls for the year 1988 reveals that 147,536 tons of Zambia's
 
external trade passed through the three border posts. Sixty-one percent of
 
the volume of imports was destined for locations other than Kafue or Lusaka
 
and 66 percent of the export tonnage originated in locations other than Lusaka
 
and Kafue. Virtually all of the traffic used the project road.
 

In addition to the external trade traffic on the road, the Kafue-Lusaka road
 
also plays a major role indomestic marketing of agricultural commodities.
 
Commercial farmers inthe Southern Province and the sections of the Central
 
Province within the road catchment area produce cash crops and rely on
 
commercial agricultural inputs such as fertilizer. Since nearly 50 percent of
 
the population of Zambia is urban based, road transport of food to the urban
 
areas isan integral part of the agricultural marketing system. Conversely
 
farmers purchase fertilizer and other agricultural inputs from Nitrogen
 
Chemicals of Zambia (NCZ), most of which will be hauled by road to ten
 
regional depots. Up to seventy-five percent of Zambia's fertilizer use occurs
 
inSouthern, Central and Eastern provinces with direct or indirect linkages
 
from the NCZ plant in Kafue, over the project road.
 

5.3.3 Direct Beneficiaries
 

5.3.3.1 Road Construction Workers and Supervisors
 

An estimated 500 jobs will be created to implement the project. Twenty
 
percent of the new jobs created will be targeted for women. Discussions with
 
large construction firms inZambia have confirmed that this target isfeasible.
 

Inaddition, members of the Roads Department will receive short-term out of
 
country training to improve mechanical services and management of road
 
maintenance crews.
 

5.3.3.2 Commercial Transporters
 

Commercial transporters will benefit interms of: a) reduced hauling time, b)
 
fewer accidents, c) reduced operating costs.
 

5.3.3.3 Other Commercial Users
 

Besides the commercial transporters, there are numerous other types of
 
companies which use the Kafue-Lusaka road with their own vehicles. This
 
traffic isprimarily domestic rather than intra-regional and involves
 
commercial farmers, wholesale traders and manufacturers.
 

5.3.3.4 Passengers
 

All passengers will benefit from an improved flow of traffic due to better
 
road surface and improved shoulders and laybys which should lessen travel
 
time. People living within the immediate impact zone will benefit from better
 
bus stops.
 



- 55 

5.3.3.5 Pedestrians
 

Currently the road shoulder is often less than a meter wide. Under the
 
project the shoulder shall be two meters wide, except for a stretch of some 7
 
kms in the Chilanga area which will be three meters wide. The extension of
 
the shoulders will make walking along this major highway much safer for
 
pedestrians.
 

5.3.4 Indirect Beneficiaries
 

5.3.4.1 Malawi, Zaire and Zimbabwe
 

All socioeconomic classes in neighboring countries will indirectly benefit
 
from the rehabilitated road facilitating external trade. The poor shall
 
benefit when food is imported (such as relief food supplies to Malawi in 1988)
 
and from the availability of essential products like kerosene for lighting.
 
Owners of medium and large scale farming operations will acquire imported
 
fertilizer more cost-effectively and should be able to export their cash crops
 
more efficiently. Vehicle owners will have better access to petrol and diesel
 
fuel.
 

5.3.4.2 Zambian Companies
 

The main Zambian company utilizing the project road is Zambia Consolidated
 
Copper Mines (ZCCM), owned by the Zambia Industrial and Mining Corp. (ZIMCO).
 
A large proportion of the imports transported on the project road are directly
 
or indirectly for ZCCM and its 94 principal subsidiaries. As of March, 1988
 
employment in ZIMCO and its subsidiaries accounted for some 38 percent of
 
formal sector employment.
 

5.3.4.3 Zambian Consumers
 

Rural and urban consumers will benefit from improved efficiency in marketing.
 

5.3.5 Sociocultural Feasibility
 

5.3.5.1 Female Road Workers
 

The target of 20 percent for employment of women on the roadworks isdeemed
 
feasible based on conversations with representatives of construction firms and
 
rural men and women in the immediate impact zone.
 

5.3.5.2 Disruption and Displacement
 

Some trading stalls of semi-permanent materials which are selling fruits and
 
vegetables are in the road corridor. In addition, a maximum of approximately
 
30 family compounds are reported to be within the corridor. Legally, these
 
people who have built houses and other structures within the road corridor do
 
not have to be compensated if their presence impinges on the rehabilitation of
 
the road. However, past practice indicates that the contractor, on behalf of
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the Department, will offer to compensate the people affected utilizing GRZ
 
funds covered by a project covenant to be included in the ProAg. 
 The
contractor may also offer casual employment to 
a member of a displaced

family. The estimated cost of this compensation is less than kwacha 100,000
 
in total.
 

5.3.5.3 Diversion of Traffic
 

Diversion of traffic will necessitate a path parallel to the existing road and
within the road corridor. Seven sites have been identified where the

deviation road could pose a threat to the inhabitants of compounds near the
 
diversion road. The project contractor will take measures to minimize the

disruption caused by deviations located in the proximity of existing

households and will provide, on 
behalf of the Roads Department, compensation

as required to those most affected to allow them to build houses further from

the flow of traffic. 
 The GRZ normally funds this type of expenditure from its

operations budget and has agreed to covenant to this compensation procedure

for disruption/displacement in the ProAg.
 

5.3.5.4 Realignments
 

Two minor realignments will 
occur near Lusaka to eliminate dangerous blind
 
spots. It is important to note that realignments will make the existing

curves a bit smoother but will not significantly encroach on lands outside the

existing right of way. 
 If required, minor compensation will be paid to three
 
or four smallscale farmers where the realignment cuts through existing

fields. A condition precedent to disbursements for construction services will
be included in the project agreement to ensure that the GRZ has taken all
 
necessary actions to purchase required land. 
 As is the case in all minor

disruptions to residents along road rehabilitation activities, the GRZ uses a
 
reasonable approach to provide compensation as needed. However, any
compensation in this case will be very minimum and will be paid out of the GRZ

operations budget. In consideration of intrahousehold social dynamics, the
 
amount of compensation will be made known to all 
adult family members, not
 
just to the male head of the affected household.
 

5.4 Institutional Analysis Summary
 

5.4.1 Overview of the Department of Roads
 

The Roads Department of the Ministry of Works and Supply is responsible for

the planning, construction and maintenance of 21,000 kms of primary and
 
secondary roads. 
 The Department is comprised of a headquarters in Lusaka and

nine provincial organizations. The headquarters is responsible for
 
coordination, planning and centralized provision of services. 
 The provincial

organizations carry out the Department's primary task of road maintenance.
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5.4.2 Organization of the Roads Department
 

Headquarters iscomprised of the Offices of the Director and Deputy Director
 
of Roads and functional Sections of Planning and Design, Maintenance,

Administration and Contracts. Headquarters also isdirectly responsible for
 
the Soils Testing Laboratory, the Training School and the Mumbwa Workshop.

The Director of Roads will be the engineer incharge of project construction
 
works, but will delegate powers necessary to monitor road rehabilitation to
 
the construction supervision contractor. A senior executive engineer will be
 
delegated project management responsibilities by the Director. Contracts will
 
be the only functional section with major project implementation

responsibilities. The Executive Engineer for Contracts isexperienced in
 
A.I.D. host country contracting and will have the primary responsibility for
 
the development of prequalification, solicitation and contract documents as
 
well as selection of both the final design/construction supervision and
 
construction services contractors. Contracts will review and certify all
 
payments to these contractors prior to requesting dollar disbursements by

A.I.D.
 

Training is provided for road foremen at the Departmental facility located in
 
Lusaka. By the end of September 1989, 90 road foremen will have graduated and
 
been deployed to supervise road maintenance crews in the provinces.
 

Provincial organizations headed by Provincial Roads Engineers are responsible

for the maintenance of primary and secondary roads within each of the nine
 
provinces. Each province isbroken down into districts and further subdivided
 
into maintenance zones. (There are 127 zones country wide.) Each district
 
and zone has a manager, functional staff and a basic complement of maintenance
 
equipment. Periodic maintenance isdone in-house, whereas major maintenance
 
and rehabilitation/reconstruction works are contracted out.
 

5.4.3 Institutional and Management Capability
 

Adequate staffing is a serious ongoing problem at the Roads Department,

particularly at the managerial and professional level. The main cause is the
 
low salary and weak benefit package imposed on the Department by GRZ
 
regulations. Therefore, the Roads Department must rely on expatriates

provided through foreign assistance or local contracts to fill most senior
 
engineering positions. For instance, the Deputy Director, Senior Engineers in
 
the Contracts and Maintenance Sections and 7 of 8 Provincial Roads Engineers
 
are expatriates. Three experienced expatriate roads engineers are working

closely with the Provincial Roads Engineer (PRE) in Lusaka Province under the
 
long-term FINNIDA Road Maintenance Project. These engineers have and will
 
continue to provide needed technical and maintenance management training to
 
the staff of the Lusaka PRE, responsible for the maintenance of both the
 
Kafue-Chirundu and the Kafue-Lusaka roads. The Roads Department has
 
experienced more positive results inthe hiring and retention of technicians
 
and clerical staff, due possibly to a salary/benefit package at this level
 
which ismore competitive with the private and parastatal sectors.
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Training is provided inmaintenance management at ESAMI in Tanzania for
 
Provincial Roads Engineers and other mid to senior level managers. In-house
 
training for road foremen at the Lusaka school has proven successful and has
 
developed into the cornerstone of a bottom-up training philosophy employed by

the Director of Roads. Since retention of road foremen has been higher than
 
professional level staff, the bottom-up staff development program has proved

beneficial.
 

While the Roads Department faces major obstacles in hiring and maintaining

adequate staff, this will not be a major constraint to project

implementation. Since the Kafue-Lusaka Road Rehabilitation Project involves
 
major rehabilitation, all works will be contracted out to a construction firm
 
which will be supervised by an engineering consulting firm. Further, the
 
Contracts Section, with primary responsibility for project implementation

responsibilities, is headed by an expatriate engineer who i experienced both
 
with Zambian and A.I.D. procedures. Road maintenance is a problem area, as it
 
is inmost developing countries. However, inaddition to on the job training
 
under the major FINNIDA Road Maintenance Project in Lusaka Province, the
 
project will provide training in both maintenance management and shop floor
 
procedures for mechanics.
 

5.4.4 Equipment
 

Equipment isdeployed by the Director of Roads to the provinces as needed.
 
The Department has a sizable inventory of plant/vehicles/equipment but
 
experiences problems with repair, periodic maintenance and stocking of spare

parts. However, road maintenance equipment with sufficient capacity to
 
maintain the Kafue-Lusaka road will be financed by the project. This will
 
complement ongoing major equipment procurements by FINNIDA that support their
 
current maintenance activity in Lusaka Province. Inaddition to maintenance
 
equipment, the FINNIDA procurements have included a major stone crushing

facility, with three long-term technical advisors, which has alleviated the
 
maj - constraint of adequate supplies of crushed stone inthe maintenance of
 
the trunk road from Lusaka to Chirundu. A significant amount of spares will
 
be procured along with A.I.D.-financed road maintenance equipment to ensure an
 
adequate safety stock of parts for several years of operations. Also, the
 
project will provide foreign exchange to be used by the design/supervision

consultant or other agent to procure a safety stock of spares, on behalf of
 
the Lusaka PRE, to ensure that equipment iskept incontinual operation. This
 
foreign exchange maintenance intervention, inconjunction with ongoing
 
procurements under the FINNIDA project, will adequately provide for necessary
 
spares to alleviate a major constraint experienced by the Department and
 
ensure that the Roads Department has sufficient operational plant inthe out
 
years. The Roads Department will therefore be able to continually manage the
 
major impediment of providing sufficient equipment to protect the A.I.D.
 
investment in road rehabilitation from Kafue to Lusaka as well as the recently

completed works from Kafue to Chirundu.
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5.5 Environmental Analysis
 

On July 27, 1989, inconsultation with the Africa Bureau Environmental
 
Officer, the USAID/Zimbabwe Regional Engineer completed an Initial

Environmental Examination and determined that the project would not have a
detrimental affect on the environment (see ANNEX I.F). 
 Following that initial

examination, consulting engineers, John Burrow and Partners, Zambia, Ltd., who
completed the technical analysis of the project, determined that suitable

gravels and stone for construction would be available from borrow pits already

existing along the road alignment, and that use of those borrow pits would be
most economic for the project. Thus, the borrow pits will be opened by

clearing bush cover of recent years, the topsoil and overburden will be

stripped, the gravels scraped up for use and the pits recovered after use.

There will be, therefore, no detrimental effect on the environment inthe area

of road construction and no further environmental analyses are deemed
 
necessary.
 

5.6 ROAD MAINTENANCE AND SUSTAINABILITY
 

5.6.1 General Constraints
 

A primary concern of this and most other road rehabilitation projects in
developing countries issustainability. Except for certain rural roads under

the auspices of the district councils, maintenance throughout Zambia is

carried out by the Roads Department. As identified in the Institutional
 
Analysis, there are a number of general constraints to effective road

maintenance country wide, including insufficient funding for recurrent
 
Departmental costs and detrimental GRZ employment policies.
 

However, the primary constraint to adequate maintenance on a national level,

as identified by a 
recent World Bank mission to Zambia, is inadequate

funding. 
 The purpose of the mission was to carry out preliminary analytical

work in several sectors in preparation for the proposed structural adjustment

program. As a result of their preliminary investigation, the World Bank

representative in charge of the road assessment advised he would recommend

that adequate funding for maintenance be provided before any more Roads

Department capital projects are started. 
A brief analysis of the Department's

country wide budget line item for resealing and regravelling roads will

illustrate the World Bank's concern. 
 The Bank's recommended levels of

adequate funding are: K398.6 million (1991), 
K446.6 million (1992), and K446.6

million (1993), as 
opposed to only K132 million actually budgeted in 1990. A
major step to assure adequate road maintenance was achieved when these funding

levels were included inthe GRZ Public Investment Program (PIP). It is

expected that the Bank will continue to strongly encourage bilateral donors
 
involved inroad rehabilitation projects to concentrate on financing

mechanisms to protect their own investments.
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It iswith this in view that a maintenance intervention strategy to protect

the A.I.D. investment in road rehabilitation has been developed. Within the
 
scope of a 50 km stretch of road, it is doubtful that A.I.D. can effectively

address each and every constraint to adequate road maintenance throughout

Zambia. For instance, A.I.D. does not have as much leverage as the Bank to

effect any significant macro level changes in the salary/benefits package

offered to all Zambian civil servants. Therefore, the design team believes it
 
is not practical for A.I.D. to attempt to leverage macro structural changes

that will be most effectively encouraged by the Bank and IMF. Given the
 
indications of the Bank's proposed strategy, it
seems most practicable for
 
this project to limit interventions to maintaining the road from Kafue to

Lusaka as well as the recently completed A.I.D.-financed section from Kafue to

Chirundu. The focus of the Maintenance Analysis is to assess whether a
 
limited maintenance strategy would be effective, and if 
so, how best to
 
achieve desired results.
 

5.6.2 Assessment of A.I.D.-Financed Road Rehabilitation
 

A consulting engineering firm was hired to carry out the required assessment.
 
Their scope of work included an evaluation of the Department's performance to

date in maintaining the Kafue-Chirundu Road, much of which was originally

rehabilitated approximately eight years ago under A.I.D.-financing. An
 
additional task was to specifically evaluate the maintenance operation of the

Lusaka PRE, who is responsible for maintaining the A.I.D. investment. Due to
 
the strategic importance of the Lusaka-Harare corridor and the resultant high

visibility of the A.I.D.-financed road work, it was felt by the design team
 
that the general assessment of departmental capabilities in the Institutional
 
Analysis might not accurately reflect the actual maintenance of A.I.D.'s
 
investment. The engineering consultant was 
also requested to detail
 
personnel, equipment and funding maintenance requirements to protect the

A.I.D. investment in road maintenance and to provide realistic recommendations
 
on 
how the project might best address the issue of maintenance of the T2 road
 
from Lusaka to Chirundu.
 

The consultant's report, included in Annex III.F, Road Maintenance and
 
Sustainability Analysis, concluded that, contrary to generally held
 
assumptions, maintenance carried out by the Roads Department to date on Phases
 
I and II of the Kafue-Chirundu project was better than might have been, given

the serious resource constraints faced by the GRZ. For instance, prior to the
 
assessment by John Burrow engineers, the Department had already completed

resealing of approximately one half of the Phase I work. 
 This significant

periodic maintenance effort was carried out on schedule within the regular

maintenance allocation of the Lusaka PRE. 
 The remaining periodic maintenance
 
of the Phase I sections was started after the end of the last rainy season 
in
 
April and is currently approximately 75% complete.
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The consultant's report highlighted inadequate funding as the primary
 
constraint to effective routine (continual) and periodic (resealing every 7 or
 
8 years) maintenance. This shortage of financing was primarily inthe area of
 
local currency needed to pay subsistence allowances for technicians and
 
operational level personnel and to procure locally refined bitumen, petroleum,
 
cement, etc. Itwas interesting to note that operational level management was
 
assessed to be experienced and adequate, insharp contrast to general
 
assumptions. A glaring need was identified for a minimum amount of foreign
 
exchange funding and a procurement mechanism to purchase spares on a timely
 
basis to keep equipment in continual operation. This was highlighted by a
 
lack of routine naintenance beyond walking distance from the maintenance camp
 
which had occurred during a three week period while a truck was out of
 
operation due to the lack of spares.
 

The consultants worked closely with the Lusaka PRE to develop estimates of
 
levels of kwacha funding required by the Roads Department from 1990 to 2000 to
 
adequately maintain the Kafue-Lusaka road as well as the Kafue-Chirundu road.
 
An estimate of required foreign exchange for spares for on-hand equipment to
 
augment funds expected from other donors and regular GRZ sources was also
 
developed. On the contrary foreign exchange for the initial procurement of
 
capital equipment did not appear to be a major constraint. This is primarily
 
because of a major ongoing FINNIDA road maintenance project scheduled to be
 
continued for approximately nine years which provides a great deal of
 
equipment dedicated to the Lusaka Province. In addition, the foreign exchange
 
burden to purchase capital equipment has been reduced due to equipment to be
 
provided under this project as well as units provided by A.I.D. under the
 
Kafue-Chirundu project and from other donors.
 

The limited compensation package which the Roads Department is able to offer
 
isand will continue to be a major constraint to hiring and retaining
 
managerial and professional staff. The issue of remuneration for civil
 
servants is government wide and beyond the control of the Roads Department.
 
Fortunately, the FINNIDA maintenance project will provide long-term technical
 
assistance in Lusaka province where A.I.D.'s investment in road rehabilitation
 
islocated. A recent increase inthe GRZ subsistance allowance promised to
 
provide a much more remunerative package for GRZ operational level staff in
 
the field. Insum, the Burrow report indicated the Department would now be
 
able to offer a major inducement to field supervisors to more effectively
 
manage and monitor road maintenance, if sufficient budgeting was available.
 

5.6.3 Recommendations of Assessment-Maintenance Interventions
 

The overall conclusion of the report was that the Roads Department has the
 
capability to properly maintain the T2 Road from Lusaka to Chirundu if
 
sufficient funding was provided. This is incontrast to other areas in the
 
country where a number of constraints to effective maintenance by the
 
Department exist. These constraints, including a lack of trained staff and
 
departmental stone crushing capacity, might possibly make the choice of
 
contract maintenance more attractive in a number of provinces. However, in
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Lusaka Province where the Kafue-Lusaka road is located, the critical elements
of of departmental crushing capability, maintenance management/supervision and
major inputs of equipment/spares are being provided by the long-term FINNIDA
 
maintenance project.
 

The consultant worked closely with the Roads Department to develop: (a)
required kwacha budget levels to provide for adequate routine and periodic
maintenance of the A.I.D. investment until the year 2000, and (b)estimates of
required foreign exchange over the next ten years to top-up amounts expected
to be provided by the Bank of Zambia and other donors for spare parts. 
 These
estimates of required local 
currency and foreign exchange form the basis of a
financing strategy which isthe primary maintenance intervention of the
project. The financing package, in conjunction with the provision of training
and road maintenance equipment, will provide adequate safeguards for the
A.I.D. investment in the rehabilitation of the Kafue-Lusaka and the recently

completed Kafue-Chirundu roads.
 

The local currency financing mechanism isbased on the concept of a sinking
fund. 
 The GRZ has agreed to provide K120 million inGRZ-owned counterpart
funds to be deposited inan interest-bearing sinking fund account. This sum
will 
ensure adequate funding for routine and periodic maintenance, given a set
of realistic assumptions on future rates of inflation, increases inGRZ
budgeting and interest paid on the sinking fund. The GRZ will finance the
sinking fund through a 
standard local currency counterpart fund agreement
currently used to support a 
number of A.I.D. projects. The fund will top-up
funding levels that would have been otherwise expected, based on an analysis
of trends in the GRZ budget. Further details, including a table summary of
the sinking fund, are included inAnnex III.F, Road Maintenance Analysis.
 

The consultant's report recommends that $425,000 be provided to the Lusaka PRE
over the next 10 years to top-up expected foreign exchange inputs and ensure
that spares are available to keep equipment incontinual operation. This
foreign exchange will be utilized to procure a safety stock of spares. 
 The
design and supervision contractor (or other procurement agent to be
determined) will 
use the A.I.D. foreign exchange to procure necessary spares
on behalf of the Department of Roads (Lusaka PRE). The spares will be
procured on an as needed basis, with the final disbursement made for a bulk

purchase prior to the PACD inDecember 1994.
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6. CONDITIONS, COVENANTS AND NEGOTIATING STATUS
 

6.1 Conditions Precedent to First Disbursement
 

1. The Grantee will provide to A.I.D. a letter of commitment, in fo'm and
 

substance satisfactory to A.I.D., allocating to the Kafue-Lusaka road first
 

priority use of any maintenance equipment previously financed by A.I.D. for
 
not required
road maintenance activities, to the extent that such equipment is 


under the previously-financed activities.
 

2. The GRZ will commence operation of the weighbridge station financed by
 

A.I.D. under the Kafue-Chirundu Road Rehabilitation Project (690-0209.02).
 

3. The GRZ will provide a written statement setting forth the names,
 

titles and specimen signatures of persons who have the authority to act as
 

Grantee's representative.
 

6.2 Conditions Precedent to Award of Construction Contract
 

The Grantee shall, except as A.I.D. may otherwise agree in writing:
 

1. establish a sinking fund in an interest bearing account at a
 

commercial bank, no later than November 15, 1991, with deposit and
 

disbursement procedures as agreed to by A.I.D.
 

2. provide a deposit of not less than kwacha 60 million into the account
 

specified in Condition 1 above no later than January 15, 1991.
 

3. provide a deposit of not less than kwacha 60 million into the account
 

specified in Condition 1 above no later than November 15, 1991.
 

4. provide A.I.D. with a plan, in form and substance satisfactory to
 

A.I.D., describing the steps it plans to take to ensure proper maintenance of
 

the Kafue-Lusaka and Kafue-Chirundu roads after project-funded rehabilitation
 
as the schedule of resources to be made available for
is completed, as well 


this purpose. The plan will detail how equipment financed by USAID road
 

rehabilitation projects will be allocated for the maintenance of Kafue-Lusaka
 

and Kafue-Chirundu roads and sources of funding for continued maintenance
 

activities.
 

5. complete and provide A.I.D. with a thorough study of the whole system
 

for enforcing weight limitations, with resultant effects including reduced
 

axle loads and reduced wear and tear to roads.
 

6. complete resealing of the sections of roadway originally rehabilitated
 
by Nello L. Teer under Phase I of the Kafue-Chirundu Road Rehabilitation
 
Project.
 

http:690-0209.02
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7. provide to A.±.D. a letter of commitment, in form and substance
 
satisfactory to A.I.D. providing assurances that all 
land required to complete

the proposed road rehabilitation has been acquired.
 

6.3 Covenants
 

1.The GRZ covenants to carry out appropriate maintenance on the

Kafue-Lusaka and Kafue-Chirundu roads and to make provisions for the necessary

staffing, training and funding to achieve this purpose, utilizing the sinking

fund established under the project to support the annual budget.
 

2. The GRZ covenants that itwill provide additional funds, above those
 
amounts otherwise required by Conditions Precedent, to the extent necessary to
 
ensure adequate maintenance of the T2 road from Lusaka to Chirundu.
 

3. The GRZ covenants that maintenance equipment provided under this

project shall be allocated on a first-use basis for maintenance of the T2 Road
 
from Lusaka to Chirundu.
 

4. The GRZ covenants to provide, in a 
timely manner, the import licenses,

work permits/temporary resident visas required by personnel of the
 
design/construction supervision contractor and construction contractor.
 

5. The GRZ covenants that itwill provide appropriate and timely

compensation to those persons who become displaced as 
a result of road
 
construction activities.
 

6.4 Negotiating Status
 

The aforementioned conditions precedent and covenants have been discussed with

the Ministry of Finance and the Director of the GRZ Department of Roads who
 
have agreed to them both in form and in content.
 



ANNEX I: LEGAL EXHIBITS
 

A. 	 PID Approval Cable (690-0237)
 

B. 	 Statutory Checklist
 

C. 	 GRZ Request for Assistance
 

D. 	 SADCC Programme of Action Listing
 

E. 	 FAA, Section 611(e) Certification
 

F. 	 Environmental Determination
 

G. 	 Proprietary Procurement and DFA
 
Source/Origin Determinations
 

H. 	 Gray Amendment Certification
 

I. 	 Certification of Host Country
 
Contracting Capability
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idAC:1D TBAT Thl TRANiSPORT SiCTOs IS SUi-1C11.NTLY
 
Ci ITICAL )'CR Ttb SALC= HEUION TO LAY CLAIM TO A t'AJ0it
PORTION 0)' TfiE FUN-IS LI -LT TO BYk AVAILAILI TO V~iz. cA
EIGIONiL PROGRAM OVI; TH i Na'r FIVt TI;ANS. Tlii blCTOR 

CCNC)Pl '~ &%S 'k:02b1 PIt' IACCPTID, A14D COMMITTU:
ACELID THAIT THk P111 PROVIDED A GOCD RATIONAIL ioI'. MAJORAID A.SSISTANLIj IN T::k TL~pNSPOkT SiCTOR WOi THY Nk.AT

'FkVlJAL TLAPS. IT NOTED THI 50WAb ThAT LOLS PILLION
LCP I(.TAL IN Tzik P'lu %ILL NOT p.CJT',hLLY 1k AUTdOb>IZED AT

ONCI, -1UT WILL tj i i~tilviNT ON T.0-7 PHi~MEAL JPP0-WA C4
1ACE IND'IVIDjUAL ACIIVITY. TH-. MISSION SuOULD TA:.1 CAU:10 ihl'Uhlk CONSISTIN-1 'ITkh'MNT 0~' RTUhi iCTJVITI)S,
~L~SINCI A POTiNTIAL )OR C(,N1UINI hik1ACUIN
 
1XILTS iOR T-1% ilF~rid OF UMiRfll,.. ACTIVITY. AIA'/..


LhI-l-lANS Io 1RE.i&u MiSsJCN INTINLS rCil AuC1IVIjj
FI'2AhATL iiIJLCTl INCLUVIN3 SfPA~t.' Phioj~C'..

NUII1US ANi' ChS INLICAIINU 'LAT IACi PkOJICT IS All 

UNClASzlI }f.T 
 1U..5D
 



-- 

PNGLA5S iL)
 

Nl-kb.F)DLh1" LNTIIY., ZN TuLIS CASk THi FIlID CIN 
tAk CIS"

DOLSi 1i MILLION AUTdC0ITY F'OR. iACd ACTIVITY.

AITEINATIVkLT 
 If A SINGL} JOLS 5, MILLION POJ'CT WITH
SUB-ACTIVITIS 
IS INIENDEFt 
AN Al HOC DOA MUST byRI(EUISTEj ONCL THI CUMULATIVE TOTAL 0' ACTI¥ITIES
 
IXCELDS DOLS 10 MILLION. 
 SINCL TdIJS AMOUNT IS FICIEDID
WITH TU1l 
 'IRST TkO POJCTS, FF'FICTIVY)LT THIS hIANS ANADJ HCC DCA i HH [' L,. i'.ATI VITY. TH' TWO"ICRTflCOMING PPS, AND )U''UR P'S, SHOULD 
It tOTH CLIAR

AND CONSISTINT ON THIS POINT.
 

IJUII 
 THE PROPCOAL FOR SYNOPSIS CAbLJS ON FUTURE ACTIVITIS,

kITH FILLD APPOVAlI LIILY lOR MOST PPS, 
IAS ACCIPTABLE

10 INS COMMITTik AND CIIAIRMAN, W-0 CON5IDf'rITHAT

FCLICY CONSILITATIONS ANb THL 
RELATIVE RANKING OF
PROPOSALS CCULD LE ALD.ESSED ON THE BASIS 01' THLSYNOPSIS CAbLiS, hND THAT TECaNICAL FACTORS COULD F1DIAII tll'U M S*I iflCI'IVILY IN THI FIELD BY SARIP/HAIARE,

RIDSO AND TI' IIISSIONS INVOLVID.
 

1. PRCHII 1r COUNIRIES - OF TnE TWO ACIIVITIIS *INTHE PID, TH MAL.wl NORTHERN COHNkIDOR, ON THE bAlIS OFJACTS hNwlt TO Tbi lCiR, APPiJ.IiS TO POS. NO PMiUbL.EM
W .iICARDINC PhOIIkITID COUNTRI)S. 
 CARE SHOULD BE lAiEN,
hCmkVER, 'HAT Tidl TA GFANT TO UNCTAD DOLS NOr PROViDE

D'IRILCT.ASSISTANCL TO THE kROHIbLI.ID 
COUNTRIES. AS IS

STANDARD WITH Thi 
HECIONAL PROGRAP, 
A LECAL OPINION
FPEPARID bY 1U, 
PLA SHOULD BE ANNkXID 1'0 THE PP Y'ULLYRIVIhING THk JILIVAhT )'ACTS 
AND DEMONSTRATING THAT
UNDIR ThE PROJLCT AS blSINtD,"I-lhkT AID ASSIlTANCL
WILL NOT bF Pi OVII,D TO T.HE 
PROHIBITED COUNTRIES. 
ISS~z OF THE PHCHIEITED COUNTRIFS SHOULD ALSO If 

THE 

DISCUSSiD IN T'h 
 SfNCPSIS CABLE FOR lACd ACTIVITY.
 

C. LCNOR COCiBDINATION - ALTHOUCH 
 HIS IS BASICALLY A
WCALC FAN RiSPONSIzILITY, 
 T.E MAWAI NORTiLRN CORRIDOR
PP D.SIGN SliGUI.D kNSU},L TzaAT AID RLQUIIMINTS AR' BUILTINTO tID DOCUMiNTS. TIlb wILL hEQUIRE CLOSEMONITORING
IT SARP )NGIhhk., 
RLA AND IQC ENGINE.RS. THE WORLD BAN,
IS XPICIINC TO MANidl 
AND FINANCi A&I AND SUPERVISION
CF CCNSTRUCTION iCR Th£ NORTI1RN CORRIDOR AS A WHOLE.
L'JSPITE A SUCg'STICN BY Ali/TUI/.',C THAT AID ASSUME
RISPONSILILITY IOR 'dIS FUNC'IION CN TrE PCRTION OF THECVIPAIL FRCJLCT ulICd tl ARi )INAICING, THE CHAIiMAN SAVNO CCMP}LLINM, RLASON TO 
.ISTLR TJIE AhIlANGLMENTS MADE BYTHE WORIL IAN 
 OP. A,1 WOl, .,ND CONSTRUCTION SUPIRVISON.

THIS ALILRATION OULD CUST AlIt MOkk, COULD COMPLICATEAND MELAY PhOJICT IMPLIMI'TATION, AND IN ANT 
CAST' WhS

£11MID TC Bk UNNICISSAbY 
IN VIlW OF THE PhCPOSED USL OF
A U.S. IQC 
,IRM 1O R1IVI}2u SPCI"I1CA'IIONS AND BID

DCCUMINTS PJ.PARID S TF. BAN'-k'INANCEI) FILM. AS AMULII-DONOR i.UhT, ASSUhANCt. MUST 1E SOUGaT F'RO 
 OTEN
 
IT
 
#612b
 

NhNN
 

UNCLASSIIILL 
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-- 

-- 

AIDAC NAIRObI, FOR RIDSO w 
DCNORS, THAT TdkIR PLIDCED INPUTS WILL bi DILIVERLD ON
TIME. 
 CP PIOR TO IDISIURSEMENT CIN
SAFIGUARD, BUT TOY IP 

Sk USI.D AS

UOULD ALSO STATE, WITH SUPPORTING
gil T'CTS, TUAT Wt HAVI FkASONABL ASSURANCES PhIOR TO
OkLICATION THAT OTHER DONOR AID WILL bE FORTHCOMING IN A
TIMFLY MANNER. LANK AND COM ARX IN 
UST POSITION TO
.COOIDINAT ThIS MiTTIR.
 

-- D. TECHNICAL HILP ON DISIGN - PER DISCUSSION WITH
MORRIS AND LIGHT, k 
ARI PROCEEDING WITU IQC 
 Y):LP ON
PREPARATION OF 
I1D DOCUME;NTS AND RFP. 
 OULD APPRECIATE
CAbLID Scw FROM SARP TO 11PEDITE PROCESSING OF WORK
CRDER'. 
 ALSO AFR/TR/ENC IS EXPLORING POSSIEILITY OF
SiNrING INGINEIR hITs 
PORT CONSTRUCTION 
:XPIRILNCE IN
MID-JUNI TO SIRVE ON PP TE:AM.
 

F. COM-GOT AGRiIMINT - WH.T IS STATUS OF GOM-COT
AGRIkMINT ON Thi.AUTCNOMOUS USL 0) PORT FACILITILS AT
rAR, 
SIMILAR TO AGREEMENT WITH ZAMBIA? 
 MISSION SHOULD
ChICK TO DITIRMIN, WT ETR THIS AGRE;MENT WILL It-SIGNED
EY THE TIMk TJ 
 PP IS COMPLETID. 
WORLD BANX FAST AFRICA
TRANSP0 T OkFIC. PREDICTS A JUNE SIGNING OF COM-GOT
AGRI'LMINT, hUT THIS SHOULD BE MONITOFLD CLOSELY
MISSION AND 01'CRIEED IN IRE PP, 
,Y THE 

INCLUDING ASSESSMENT OF
hCW t"UCl AUTCNCMY MALA61 
bILL HAVE. 
 SINCE A SUCCESSFUL
GOM-COT AGREIMINT ON POhT FACILITIES IS ONE OF THE: 
MAJOR
PILLARS ON 
iHICU Td 
 ECONOMIC RATIONALE OF THE OVERALL
NCRTHERN COI 
ILCR CONC1PT,,i5.',, T.HE PP MUST..STATI THE
.SIS5 FOR ASSURANCES THAT Th. 
COM-COT PORT AGR'EMENT
WILL hi SUCLSSfULLY R.ACdID AND SIGNED WITHIN A
 
IASONAILL TlM' P}IRIOD h61ICH WILL NOT ADV.eSkLT AFFLCT
THIi PROJtCT'S IPPLIMINTATION SCHIDULI. 
 FURTHERMORE, IF
ThE GCM-COT PORT AGREEMLNT IS 
NOT SIGNID bY THE TIME OUT
FROJICT I OThg),iWISY hl'AI.Y 
TO bE ObLIGATED, A CONDITION
PRICIDiNT TO DISBURSIMINT WILL Bk MADE PART OF Thk GRANT
ACRIILMNT, A.QUIRINU A SATISFACTORY PORT AGREEMENT
BETtkEN THE TWO CCVfJhML.NTS.
 

. "- y. MIS;,ION h ,PONSIbILITY 
- CCMMITTEI CONSENSUS,
SUPPORTED DY CHAIRMAN, WAS TBAT QUESTION Or MISSION VSRICICNAL MANAGkMLN'[ RISPONSIBJLITY IS A MATTER TO hi'HCmDED FOR iAcd PROJECT ON A CA51-1T-CAS1 BASIS. IN
MALAWI NORTHERN CORRIDOR PROJICT, THE COMMITTEE AGREED
THAT CIRCUMSTANCiS FUPPORT GIVIl!C USAID/MALAWI OVIRALLPANAGCEMI.NT R.SCKNSIILITy, WITH ONGOING HELP FROM SAR?AND AEDSO AS tJ11DED. PP SHOULD RkFLICT THIS DLCISION,
ALONG WITH A b'UI. IXFLANATION O 
THI DIVISION 0' LABOR
AMONG AIL MANACMINT ENT TIFS. 
 SINvCE 'IOJFCT
AND IMPL£MEITATION AUThOhIITY APkR'OVAL
 
tOR THi SAMP PROGRAM IS)CRMALLY DILLGATED TO THk DIRJCTCR O1 USAIDI/IMBAbWl. AFLDELEGATION BY USAID/Z TO USAID/MALAWI WOULD br
 

0. FIhAL T'ICINICAL b}.SIGN IJND COST ISTIMATI - SI'CLTHk CVIRILL )'INAL DiSIGN AND 1UbD"'_ 
FOR MALA6I CUhILIiDO( 

UNCLASSI F'IlD 
 srATz 1,b125/02V.Z 

http:PANAGCEMI.NT


( xUf~AA~ STAG)166125/Uje 
ARE ifINIC DONi E 
CkRMAN FIRM OF GIILC AND ,ILL
PIAD? EhOEI VOCT biTHI IND OF JUNI AND PkhIHAPS LTLR, OUR PPfUGET WILL PROkbALY HAVk TC.EEPRELIMINARY TLCHNICAL .01SIC'N. 

bASED MAINLY ON
HOWXVER, SINCE CHANGESTCHNICAL OfTIONS CAN A)FICT INCOSTS SUPSTANTIALLr ANDSINCE BUDGIT NOW B1lIN. 
PREPARED bT GITEC MAY BE
SICNIFICANTLY i.OV1 
IARLIfR ESTIMATES (ACCORDING TOIANK"S fAST Aki'ICA 
 IRANSPORT DIVISION), THE PP'TFAM
SHOUID INSUR, THAT THE LATEST AVAILAJLE TECHNICAL AND
COST INYCUMATION


AINTAIN IS TA(.N INTO ACCOUNT AND SHOULDCLOSt COORDINATION WITV WORLD BANI AND CCII ONU T[.HE.MATIF. OF Thl CONSTAUCTION DI'SIGN AND COSTFSTIMATIS. 
 IN LIMT CF IHESE ANTICIPATED COST INCREASESM'IOND THE PAIP ISTIMATENCRTHFRN CORNIL R, 
OF'DCLS 9.5 MILLION FOR THETHI DOA IN PAiA 3 B),LOW IS WRITTENWITH SOMI FLIXILILITYPAXIIUM TO PERMIT AUTIIORIZATIONAMOUNT OF A0) ZoLS 11.5 MILLION, If NLCLSSARY, TO


AVOID lhE 
Nk1b IOR AN AMkNDFD DOA.
 
-- . H'CJ):Cl' SILICTION CRITLRIA 

PID WER' CENtkJiLLY ACCEPTE,)l 

- CRITERIA OF PACE 9 OF 
bUT SHOULD bH £XPANDI;D, 

LIFINED, 

Cl 

ANtED AND REVIEWID PERIODICALLY IN THE COURSE
6 SARP LISCUSSIONS WITH 
 ,CC. 'UTUR,SYNOPSIS CAiLIS
SHOULD DiMONSTIAT). HOW SE'LYCTFkD ACTIVITIESChIdTLIA E TERi MEET THLSE,UAN 'OSSIBLi ALTERNATIVE CHOIC,.LS
 
-- I. INVLVi.,, '0) OT R A1U MISSIONS  rLLVANT AID
MISSIONS IN 
SiI)CC COUN'rII ShOULD bF CONSULTED AT Tlik
FCRMATIV, ST'ACi Oi 'PIhOMSA 
 FOk FUTURL TVA.N'SPORTACTIVITI.S UNIb). 
 T IS P1iOJECT.
 

-- J. IOJFCI' ANALYS S 1Oh NOTHIAI)N CORRID R PP 
- THEPROJFCT PAPki, 
SHOULD INCLUDF FINANCIAL AND
 
ADMINIS1RATIV 
 ANALYSES, NOT MLNTIOhlED 
IN .PID OUTLINI OF
 
-6125
 

KNNN
 

UNCLASS'Ik.D 

STATE 166125A42
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AIDAC NkIRDbIg FOR AIDSO 

PP" RIQUILHMENTS. COSTS ASSOCIATUb WITh RELATED

ACTIVITILS IN TANZANIA SHOULD BE TAj.EN I1TO ACCOUNT.
ICONCMIC ANALYSIS SbCULD,P.OVIDY REASONABLE BASIS FOR
 

.
 ASSUMPTION TflAT RErLUCTION IN 1HANSPORTATION COSTS WILL
 
HAVE A 'IDESPHLAD IMPACT ON DiVkLOPMENT AND GRQW'Td,
 

-- X. PRCCURi.MINT AN) CONTRACTING GUIDELINES - PER

•PRINCIPLES ISTABLISHID IN STATI 74107 ON RiGIONAL

MANPObiR MANAGiMINT PROJfCT (MADIEC), 
TAE APPROPIIATI
 
AUTHCRIZID GIO,'RAPdIC CODE FOR THE. NORTHERN CORRIIOR
 
PFOJICT WOUL) ni 
CODI 941 FOR FOiiEIGN EXCBAN't COSTS AND

ANY bENkICIARY SADCC COUNTRY FOR LOCAL COSTS. 
HOST
 
CCUNTR CONTACTI'; IS CONSIDEEEU APPROPRIATE IN VIEW 0f
KALAWC'IS FAVORApLF PAST R.&CORD IN MANAGING AID-'UNDID 
CCNSTRUCTION CCNThiT.T.,
 

-- L. 611(E) CihT[ 'ICATION 
- IdE MISSION IS REMINDED OF
THE R11D FCE AA/AIR CONCUPRENCk IN THE DIR]C2OB'S 611(k)
CERTIYICATION, ,uICH 15 NOT INCLUDED IN Ti:[E DOA. THIS 
CAN bE ACCOMPLISHjD BY AN EICIIANGI OF CABLES, 

V. IIk. - APPEOVAL OF INITIAL i'XVIRONMENTAL
 
IXAMINATION WILL !'OLLOV SY 
 SLPTIL.
 

2. SAhP, AND 
IN THL CASi OF ThE NORTHERN CORRIDOR

ACTIVITY, USAIC/MALAWI, SHOULD TAE.ACCOUNT OF ABOVE
 
CCI M'NTS DUSRING PR'PARATION Of PkS. 
 UNDER NOiKMAL DOA
140 PROCIDUhiS, DIAECIOR OF USAID/ZIMPAPbE, IN CAPACITY
 
AS DIRICIOR OF StIP,.MhY:4UTLQRIZ1 THESE TWO:POJLCTS

WITU RIDSO CCNCURHINCL 
dLN LiSICt, IS COMPLTED, WITH 
1iPE GRANT AGh.,ilENT kOR NOTTidfiN CORRIDOR FIECUTID WITHTHE COVEIRNMI'NT C' MALAWI. hOVkVIR, IN THIS INSTANCE, IN
 
VIta OF CUR vSIRE TO tAV. THII 
 TWO ACTIVITIES
 
AUThCRIZED BY 
JUNi 30 If AT ALL POSSIbLE, hE bELIEVE
 

1HAT MISSION APhIhOVAL WITdOUT FORMAL RFDSO CONCURRLNCX
 
IS WARRANTED. T-IS kICIPI1ON IS ]1ASID ON Tli 
MISSION'S
FULL CAPACITY TO RIfVIW AND APIRCVE THE PROJECTS AND THE
 
IXT}NSIVE RE15O INVOLVIr, NT It THE ECONOMIC ANALYSIS AND


gull INVISONM'NTAL ASSESPSMEN
 . FOR IX). NO]TAF.RN CORRIDOR AND

THF PARTICIPATION OF AN AID/V PROJECT OFFICER AND
 
PIRHAPS AN AID/h PORT INGINIEN ON TiHL PP TIAM.
 

w. 
AA/AJE h:hilY DiLIGATL5 AUL'HCE'IY TO THE DIIECTOR,
USAID/ZIMBA .W:,TO AUTtlORIZE 
HE NORTHERN CORRIVOR
 
PIiJiCT IN AN AMrOUNT NOT TO EXC11D DOLS 
11.5 MILLION AND
THI REGIONAL.TiCNICAL ASSISTANCi AND IRAINING PROJiCT
 
ItN AN AMOUNT NOT TO 
IXC1ED DOIS 1.5 PILLION. ThLSI AD
11CC LFLICATIONS 0Q'AUTHOITY LiIALL bk ,}A)ICISID ON ALL
TfL TiRMS AND CONDITIONS OF DOA 14 IXCLFT kO TUE
AMOLNT IN ThE CASE Of TH. NORTIILRN CORRIIDOR P'hOJLCT AND
THE HEQUIRIMiNT 'OR REDSO CONCURRLNC. SUULTZ 

NNNN
 

UNCLAS5IlDU 
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5C(1) - COU1'TRY CHECKLIST 

Listed below are statutory criteria applicable
to' (A) FAA funds general].7; (13)(L) Development
A:;sIs.tance Cund. only; or (1)(2) the. Economic 
Support Fund only. 

A. CEIFPAr, . R I. 'R j.,,.r'y 7'. !.TIYL I, 

Ti74-1-9 .0-9A ppP.r9- i a.1, i[ n:3._ A,_t.op 
. I. Has the President No 

certified to the Congress that the
 
government of the recipient country is 
failing to take adequate measures to 
prevent n;zrcotic drugs or other 
controlled substan,:es which are 
cultiv,ted, produced or processed

illicitly, in whole or in part, 
in' such
 
country or transported through such
 
country, from being sold illegally

within the jurisdiction of such coun'try 
to United States qoiverrfZent.,personnel 
or their dependents or from entering

the United States unlawfully?
 

2. . 
. (These N/A 

provisions apply to assistance of any

kind provided by grant, sale, loan,
 
lease, credit, guaranty, or insurance,
 
emcept assistance from the Child
 
Survival Fund or relating to
 
international narcotics control,

disaster and refugee relief, narcotics
 
education and awareness, or the
 
provision of food or medicine.) If the
 
recipient is a "major illicit drug

producing country" (defined as a 
country producing during a fiscal year 
at least five metric tons of opium or
 
500 metric.. tcns of coca or marijuana)
 
or a "m-ajor drug-transit country" 
(defined as a country that is.-a
 
significant direct s>).irce of llicit
 
drugs significantly affecting the
 
United States, throuch which such druos
 



-4

ar- t:rar sp rtr , or through which

sigrificant sums of drug-related

profits are laundered.I with the

knowledge or complicity of the
 
government): 
 (a) Does the country have
in place a bilateral narcotics 
nrj rer:inl- with the United States, or a
multilateral narcottics agreement? and 
(b) hfas the Prosid]tnt in the March 1 
Iiternational Narcoti:,::; Control 
S:ratejy Re'.port (IN73CP.) determine] and 
cert fi ed to thQ Corig us:; (without
Couqr:3ssional enactment, within 45 days
of continuous session, of a resolution 
disapproving such a cert'ification), or 
has the President determined and
 
certified to the Congress on any other

date (with enactment by Congress of a 
rk.so].ution approving such
 
certification), 
 that (i) during the
 
previous year the country has
cooperated fully with the United States
 
or taken adequate steps on its own to

satisfy the goals agreed to 
in a

bilateral narcotics agreement with the 
United States or in a multilateral
 
agreement, to prevent 
licit drugs

produced or 
processed in or transported

throuch such country from being

transported into the United States, to
 
prevent and punish drug profit

laundering in country,the and to 
prevent and punish bribery and other
 
forns of public corruption which
 
facilitate production or shipment of
 
illicit drugs or 
discourage prosecution

of such acts, o'. tha 
 (2) the vital
national interevts oZ the United States 
require the provi.'ion of such
 
assistance?
 

3. 15. 6 _O..q_ Q_t_5 _ (This section N/Aapplies to the same categories of 
assistance subject 
to the restrictions
 
in FAA Sec. 481(h), above.) If
recipient country is a "major illicit 
drug producing country" or "major

drug-transit country" (as defined for
 
the purpose of FAA Sec 481(h)), has the

President submitted a report 
to
 



Congress listing such country as one: 
(a) which, as a matter of government 
policy, encourages or facilitates the
production or distribution of illicit 
drugs; (b) in which any senior official
of the government engages in, 
encourages, or facilitates the 
production or distribution of illegal
drugjs; (c) in which any member of aU.S. o3'el'nmWunt agency has suffered or
beein threatened with violence inflicted 
by or with th! cop li'ity of any
government officer; or (d) which fails 
to provide reasonable cooperation to
lawful activities of U.S. drug
enforcement agents, unless the 
President has provided the requiredcertification to Congress pertaining to 
U.S. national interests and the drug
control and criminal prosecution
efforts of. thiat country? 

4. A _. iQ(. If assistance is to agovernment, is the government indebted 
to any U.S. citizen for goods or 
services furnished or ordered where: 
(a) such citizen has exbausted 
available legal . ff~~ies, (b) the debt 
is not denied or contested by such 
government, or (c) the indebtedness 
arises under an unconditional guaranty
of payment given by such government or 
controlled entity? 

No 

5. FAA. ....... If assistance isto a government, has it (including any
government agencies or subdivisions)
taken any action which has the effect
of nationalizing, expropriating, or 
otherwise seizing ownership or control 
of property of U.S. citizens or
entities beneficially owned by them 
without taking steps to discharge its
obligations toward such citizens or 
entities? 

No 



7. 

6.FAA ,: .:.: . 02 0()( . ) 2-(-.,G,22,0 
"-~ ~ ~~I - ... .. .- L ( 9 _ 

Api.) r ;.) r I t; i1) ;. A L ; .... 5rI2 
__ 5.._.. Isr c-i [ i'nt: ( u nI:rI y ;j (QIIIItflilnist cOUntry?

[I. :;'j, hl;i thaL Prv onj ii:: (a)dI:,'rrmirl, tjtat, as:; -lt C _:eto thecoiiilir7 i:; vit'l to t:he security of the1j11i . -:,j 1tate;, 1.1ta: the r(c i.pienut'mintO r, i.r; not: controto I by th-2Ti1Lrtr. F,31:u al CoJiiruiij st conspi racy, andlIat: .ic:i 3:-, i.-.l3a1 (rr ,il1 furI:hpr
p r rlur ', 1I-; il, j Ir ]tr r[rt' ir]r-'t - Of tile(; '.' Pi CCrnir', frOir inte.rnationalcommunism, or (b) removed a Countryfrom applicable restrictions onas7istance to comimlnist: countries uponldetermination and report to Congressthat: such act ion is important to thenational .interest of the United' t.s? Will assistance be providedt2 it,.2r directly or indirectly to*.'- oIa, Camnbodia, Cuba, Iraq, Libya,Viertnam, South Yemen, Iran or Syria?Will as,;istance be provided toAfghanistan without a certification, orWi ll as;:;is-:ancer be provided insideAfghaiiistar through theSoviet-controlled give'rnment ofAfghanistan? 

FtA $-_3o--_GQJ Has the country
permitted, or failed to take adequatemeasures to prevent, damage ordestruction by mob action of U.S. 

No 

No 

to all parts 

8. _A_--5.2-0- Has the countryfailed to enter into an investmentguaranty agreement with OPIC? 

No 

9. F.tA _2 -,-
(a)--Fr.e. 

Ct_o _j,59_ 7__La_a _ en0 ! _e _. ( a)
Has the country seized, or imposed anypenalty or sanction against, an), U.S.fishing vessel because of fishingactivities in international waters?(b) If so, has any deduction requiredby the Fishermen's Protective Act beenmade? 

NoN 



---

Ar;t;r ~.513(3 r Qk' cnjjn a
I{a th . 'governmenit of the recipient
country been in d',feauIL for more thansix months on interest or principal ofany loan to the country under the FAA?(b) Has the country ben in default forInure than 
one year on interest orprincipal 
on any U.S. Joan under a
[ror3ram for which the FY 1990
Appropriation5 Act 
appropriates funds?
 

i. A. 
 If contemplated

assistance is development loan or 
to
come 
from Economic Support Fund, has
I-he Administrator taken into account

the percentage of the country's budgetand amount of the country's foreign
e:'change or 
other resources spent on
military equipment? (Reference may be
made to 
the annual "Taking Into
Consideration" memo: 
 "Yes, taken into
account 
by the Administrator at 
tirie of
approval of Agency OYB." 
 This approval
by the Administrator of 
the Operational

Year Budget can 
be the basis for 
an
affirmative 
answer Okriag the 
fiscal
 year unless significant changes 
in
circumstances occur.)
 

12. FAA-5_ c_6__{Lt.j 
 Has the country

severed diplomatic relations with the
United States? 
 If so, have relations
been resumed and ha';e 
nea bilateral
assistance aareeinents 
been negotiated
and entered into since such resumption?
 

13. ---S._2..Q 
 What is the payment
status of 
the country's U.N. 

obligations? 
 If the country is in
arrears, 
were 
such arrearages taken
into account 
by the A.I.D.
 
Administrator in 
determining the
current A.I.D. Operational Year

Budget? (Reference may be made 
to the
"Taking into Consideration" memo.)
 

Yes 

N/A
 

No
 

As of May 11, 1990,

not inarrears.
 

/
 



14. F , t',h,President 
deLermTlined that th,_ recipient country
grants sanctuary from prosecution to 
any individual or group which has
coumitted an act of international 

No 

15. 

terrorism or otherw,;e supports 
internationa] Ler r, r i rn? 
E.-L. 9 :). Ap r.O [ri,.at[9D$ .c .,9¢ 5 
lias the country b,.?rn determined by the
Prsidjen:L to: (a) (Ifant nanctiiary from 
pron,:cution to any in']ividual or groupwhich has committed an act of 
international terrorism, or (b)
otherwise support international 
terrorism, unless the President has 
waived this restriction on grounds of 
national security or for humanitarian 

No 

reasons? 

16. I $r;,A9_.5$PCj__ji Has the 
Secretary of State determined that the 
country is a high terrorist threat' 
country after the Secretary of
Transportation has r)!I:ermined, pursuant 
to snction i.115(e)(2) of the Federal
Aviation Act of. 195,. Ahat an airport
in the country does not maintain and 
administer effective security measures? 

No 

17. FAA_ 3~5Lb. Does the country
object, on the basis of race, religion,
national origin or sex, to the presence
of any officer or employee of the U.S. 
who is present in such country to carry
out economic development programs under 
the FAA? 

18. EaA_a __669, 670. Has the country,
after August 3, 1977, delivered to any
other country or received nuclear 
enrichment or reprocessing equipment,
materials, or technology, without 
specified arrangements or safeguards,
and without special certification by
the President? Has it transferred a 
nuclear explcsive device to a 
non-nuclear weapon state, or if such a 
state, either received or detonated a
nuclear e:plosive device? (FAA Sec. 
r20E permit3 a spec:ial waiver of Sec. 
669 for Pakistan.) 

No 
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19. AA.$ 
 __ 1.he,_.. If (:,un1:ry is a 
non-nucr: ,ir w,.';ipori :st-aI-o, has it, on or
aft:c-r August 8, 198,5, exported (or
ati:enpted to e'2port) illegally from the
United States 
any material, equipment,

o" technology which wou ld contribute
 
significaIntly to thQ ability of a 
cottry to maru'. tact:urr, a nuclear 
,'xp iro; ive device? 

20. 	 .T$1)7 . ,:.... 7.. . Was the
coi)'r0. ry rI.V:e:;, r)t.,J :.':thr! Meet 
 ing of 
Mii:ters of Foreign Affairs and Heads
of Delegations of the INon-Aligned
CounLtries to 
the 36th General Assembly

of 
the U.N. on Sept. 25 and 28, 1981,and did it f.ail to disasociate itself 
from the communiqi issued? If so, has
the Presidlent taken it: into account?
(P.rEerence may be made to the "Taking 
into Consideration" memo.) 

21. 	 . 19_0Ap pr ria ti.O n 
Has the duly elected Head of Government
of the country bee2n deposed by military
coup 	or decree? If assistance has been

terminated, has 
the. P 
sid6!nt .notified
 
Congress that 
a democratically elected
 
government has taken ofice prior to
 
the resumption of assistance?
 

22. 9.19Ap jO_,sA ,_

Does 	the recipient country fully

cooperate with 	 the international 
rr.f,,,ee assist'inca or anizations, the
United States, and other governments in
facilitating lasting solutions to
 
refugee situations, including

resettlement without respect 
to race,
 
sex, religion, or national origin?
 

No 

While 	Zambia was
 
represented and
 
failed to disas
sociate itself 
from the commun
ique, this was 
taken Into consid
eration by the 
Ad inistrator at 
the time of approval 
of the Agency OYB.
 

No
 

Yes
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B.* FU3QnJ.$ORrE.S.lCRI-A iFP, ..CQUUT?. 

EZ I.1 1 If'.I.Y 

a. F-AA. S.ec _ . Ha tile Department of.State determined that this government hasengaged in 
a consistent 
pattern of gross
Violations of internaI:ionally recognized
human rights? If so, can it bedemonstrted that contemplated assistance
will directly benefit the needy?
 
b. Fy _. 
Wfa7 the President certified 
that use 
of
DA funds by this country would violate
any of the prohibitions against 
use of
fund to pay for 
the performance of
abortions as 
a method of family planning,
to motivate or 
coerce 
any person to
practice abortions, to 
pay for the
performance of 
involuntary sterilization
 as a method of family planning, to 
coerce
or 
provide any financial incentive to any
person to undergo 's.t%4il .ations, 
to pay-.:
for any biomedical research which
relates, in whole or 
in part, to.methods
of, or the performance of, 
abortions 
or
involuntary sterilization 
as 
a means
family planning? of
 

j, 12. 2.~J g~~_ ,, -V_-c-----LLJ]ic5___C__upl nt Z__Xo -- -. _fIA_ 

a. _ Has it beendetermined that 
the country has engaged
in a consistent pattern of gross
violations of 
internationally recognized
human rights? 
 If so, 
has the President
found that the country made such
significant improvement in 
its human
rights record that 
furnishing such
assistance is 
in the U.S. national
 
interest?
 

b. YQA0a4 
 r " At Sec.
.5-__)dj.. 
 Has this country met
eradication its drug
targets or 
otherwise taken
significant steps 
to 
halt illicit drug
production or 
trafficking?
 

NO* 

No
 

N/A 

N/A
 



5C(.2) - PROJECT CIIECKLIST 

Listed below are statutory crit:nria applicable
to projects. 
 This section is divided into two
 
parts. 
 Part A includes criteria applicable to
all projects. Part B applies 
to projects funded

from s[:ecrific sources only: B(t) applies to all

projects funded with Development Assistance;F3(2) appi.ie:; to projli't:s funded with Development
Assistance loans; and B(3) applies to projects

funded from FSF.
 

CROSS REFFERENICES: IS COUITRY CHECKLIST UP TO 
DATE? HAS STANDARD ITEM
 
CHECKLIST BEEN REVIEWED FOR
 
THIS PROJECT?
 

A. QE. .__ _ 

1 aA lf'/iAiA. to bee?-4s
obligated for an 
activity not previously

justified to Congress, or for an amount

in excess of amount previously justified

to Ccngress, 
has Congress been properly Yes
 
notified? 
 CN expired on
 

November I, 1989.
2. F.A-.Se 
 L.. Prior to an obligation

in e:;':?s3 Of _1;OU,000, will there be:
(a) engineering, financial or 
other plans

necessary to carry out -the assistance;
and (b) a reasonably firm estimate of 
the
cost to 
the U.S. of the assistance? 
 Yes 

3. E__. 6-__ If_.{) legislative

action is required within recipient

country with respect to an obligation in 
excess cf $500,000, what 
is the basis for
 
a reasonable expectation that such action

will be ccmrpleted in time to permit
orrerly accr.plishment of 
the purpose of
the assistance? 
 N/A
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i.u4I. 	 FA. ,S, c... 1[~b) Y.E 990 A pj.rQ]2 ai QfI. 
A;t.$2I' .. 5._. If project is for 	water orwat2r-rr:l ate d Iatrd resource construction,
have benefits and costs been computed to
tQh extent practicable in accordance withthe principles, standards, and 	 proceduresest:abli1hrd pursuant to the WaterRes;oujrc '; Pl.aniing Act (12 U.S.C. 1962,9- f- i.)? (See A.I.D. Handbook 3 for
guide 1inrs . ) 

5. "..AA_$r.__ 
assistin e 
total U.S. 
$1 million, 

(). If project is capital(_,g.. construction), and 
assistance for 
it will exceed


has 	 Mission Director 
certified and Regional Assistant 
Administrator taken into consideration

the country's capability to maintain and
utilize the project effectively? 

6. 	P, A ,. . Is project susceptible
execution as 	

to 
part of regional or

multilateral project? 
 If so, why is
project 
not 	so executed? Information andconclusion whether assistance will 
encourage regiunal deveoqnept, proigrams.
 

7. 	E,.eq__QJ.{. Information and
conclusions on whether projects will encourage efforts of the country to:(a) 	 increase the 	 flow of international
trade; (b) 	 foster private initiative andcornpetition; (c) 	 encourage developmentand 	 U -,f cooperatives, credit unions,
and 	savings and 	 loan associations;(d) 	 discourage monopolistic practices;
(e) 	 improve technical efficiency ofindustry, agriculture and 	 commerce;
(f) strengthen free labor unions, 

and 

8. 	 -A-$e0 I -Lb-. Information and
conclusions oi how project will encourage

U.S. private trade 
and 	investment abroad
and 	 encoucage private U.S. participationin foreign assistance programs (includinguse of private trade channels and theservices of 
U.S. private enterprise). 


Yes 

Yes. 	 It is a 
regional project
 
under Southern
 
African Development 
Assistance
 

(a)Yes, a major
 
objective is to
 
increase imports
 
and exports
 
(b)N/A
 
(c)N/A
 
(d)N/A
 
(e)Yes, the project

will increase
 
efficiency of market
 
-ing by reducing
 
transport times and
 
costs
 
(f) N/A 

N/A 
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9 	. ..... . . 3 6 h-C. D e s c r i b e s t e p s 
taken) to assure 
that, to 
the 	maximum
extent possible, the country is
contributing 
local currencies 
to meet the
cost of contractual and other services,
and 
fcreign currencies owned by the U.S.are 	utilized in 
lieu of dollars. 


10. 	 FIA$ JLj 
 Does 
the 	U.S. own
excess 
foreign currency of
and, 	 the country
if so, what arrangements have been
made for 
its 	release?
 

11. 	U__1A99__tpA 

assistance is 	

$ I ffor 
the 	production of any
conunodity for export, is
likely 	 the commodity
to be in surplus 
on world markets
at the time the 
resulting productive
capacity becomes operative, and is such
assistance 	likely to 
cause 
substantial
injury to 
U.S. producers of the same,
similar or competing commodity7?
 
12. 
 - Pil99 


Will the assistance (except for programs.
in Caribbean Basin 'tinititi've -countries
under U.S. Tariff Schedule "Section 807,"
which allows reduced tariffs on 
articles
assembled abroad from U.S.-made
components) be used directly to procure
feasibility studies, prefeasibility
studies, or 
project profiles of 
potential
investment 
in, 	or 
to assist the
establishment of facilities specifically
designed for, 
the 	manufacture for export
to 
the 	United States or 
to third country
markets in direct competition with U.S.exports, of textiles, apparel, footwear,handbags, 
flat goods (such as 
wallets or
coin purses worn on 
the 	person), work
gloves 
or 
leather wearing apparel?
 
13. 	FAA--S.- -c-
L-

6 ) 10. Will the
assistance: 
 (a) 	support training and
education efforts which improve the
capacity of 
recipient countries to
prevent loss of biological diversity;
(b) 	be provided under 
a long-term
agreement 
in which the recipient country
agrees 
to 
protect ecosystems 
or other
 

Th e h o s t c o u n try i s
 

contributing local
 
currency to finance
 
local costs of land
 
acquisition, training

maintenance and
 
equipment procurement
 

No 

N/A 

No
 

No
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wildlife habitats; 
 (c) support efforts
to 
identify and survey ecosystems in
recipient countries worthy of
protection; 
 or 
(d) by any direct
indirect means or

significantly degrade
national parks 
or similar protected areas
or introduce exotic plants or 
animals
 

into such areas?
 
14. FAA. 
 If a Sahel project, has
a determination been made that 
the host
government has 
an adequate system for
accounting for 
and controlling receipt
and expenditure of project funds 
(either
dollars or 
local currency generated 
 N/A


therefrom)?
 

15. Y- -3-- 

Dg.g.I0pej_" 
 If assistance is
made to to be
a United States PVO 
(other than 
a
cooperative development organization),
does it obtain at least 20 
percent of
total annual funding for international 
its
 

activities from source&& other."than the N/A
United States Government?
 

16. F]y-13--_p_ 
 rn ' ' 7. If
assistance is 
being made available to
PVo, has a
that organization provided upon
timely request any document, file, or
record necessary to 
the auditing
requirements of A.I.D., 
and is 
the PVO N/A
registered with A.I.D.?
 

17. Y-1YL a3 
 ActSec. 514. If
funds 
are being obligated under 
an
appropriation account to which they were
not appropriated, has 
the President
consulted with and provided a written
justification to 
the House and Senate
Appropriations Committees and has such
obligation been subject 
to regular

notification procedures? 

N/A
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interpreted by conference report). 
 Has

confirmation of 
the date of signing of
the 
project agreement, including 
the
amount involved, been cabled to State L/T
and A.I.D. LEG within 60 days of the
agreement's entry into 

to 

force with respect
the United States, and has the full
 
text of 
the agreement been pouched to
those 
same offices? 
 (See Handbook 3,
Appndix 6G for agreements covered by N/A
this Provision). 

19. Te__-_.c 51 4 (as interpreted byconference report), Dme_.jagMe_r__
Conve r JonAc-t-of_975$ c . Does theproject use 
the metric system of
measurement in its procurements, grants,
and other business-related activities,

except to the extent that such use isimpuactical or 
is likely to cause
significant inefficiencies or 
loss of
markets to 
United States firms? 
 Are bulk
purchases usually to be made in metric,
and are 
components, subassemblies, and
semi-fabricated materials 
to be specified
in metric units when "onomically

available and technically adequate? 
 Yes
 

20. JF _31 9_UprjjtI_auinr e r __be _ j " wo n i _
 
Will assistance be designed so 
that the
percentage of women participants will be
cemonst rably increased? Yes 

21. E-1 99---A P-P-Q _r. QI t 2If assistance is furnished to a foreign (a) N/Agovernment under arrangements which Ib) N/Aresult in the generation of local 

currencies, has A.I.D. (a) required that 

N/A
 

local currencies be deposited in 
a
separate account established by the
recipient government, (b) entered into an
agreement with that government providing
the amount 
of local currencies 
to be
generated and the 
terms and conditions
under which the currencies so deposited
may be utilized, and 
(c) established by
agreement the responsibilities of 
A.I.D.

and that government and
to monitor 

account for deposits into and
disbursements 
from the separate account?
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Will such local currencies, 
or an
equivalent amount of local currencies, be
used only to carry out 
the purposes of
the DA or ESF chapters(depending on of the FAAwhich chapter is 
the source
of the assistance) the
or for
administrative requirement,-of the United
States Government? 

N/A
 

Has A.I.D. taken all appropriate steps
ensure that the equivalent 
to 

of localcurrencies disbursed from the separate
account 
are used for the aqreed purposes? N/A
 
If assistance is 
terminated 

will to a country,
any unencumbered balances of funds
remaining 
in a separate account be
disposed of 
for purposes agreed
recipient governmen1t to by the
and the United 
 N/A
States Government?
 



a.
 9 9_A PP_r_Le. a5-j . c 
(as interpreted by conference report for
original enactment) If assistancefor agricultural isdevelopment activities
(Specifically, 
any testing or 
breeding
feasibility study, variety improvement
introduction, consultancy, publication,

or
 
conference, or training),

activities: are such


(1) specifically and
principally designed to
agricultural exports by the host country
to a country other 

States, where the 

than the United
 

increase
 

export would lead 
to
direct competition in that third country
with exports of 
a similar commodity grown
or produced in the United States, and can
the activities reasonably be expected'to
cause substantial injury to U.S.
exporters of 
a similar agricultural
commodity; 
or 
(2) in support of research
that is intended prima.iy,_to benefit

U.S. producers?
 

b. p__eC J 
 .
 Is special emphasis
placed on use of appropriate technology
(defined as 
relatively smaller,
cost-saving, labor-using technologies
that are generally most 
appropriate for
the small 
farms, small businesses, and
small incomes of 
the poor)? 

C. EAA.5 
 1Lb_. Describe extent to
which the 
ac tiv ity recog nizes the
particular needs, desires, and capacities
of 
the people of the country; utilizes
the country's 
intellectual 
resources to
encourage institutional development; 
and
supports civic education and training in
skills 
required for effective
participation in governmental and
political processes essential 
to
sel E-aovernment.
 

N/A
 

N/A
 

The program will

impro gra nspor-


improve transpor
tation within the 
country. 

/ 



d. F_.A_$¢c.,_.O.Ca.). Does the activity

give reasonable promise of contributing

to the development of economic resources, 

-or to the increase of productive
capacities and self-sustaining economic
 
growth?
 

e. e.c.J0_ i_l 13_2]J2JU._aS .

Describe extent 
to which activity will: 
 (1) The project will
 
(1) effectively involve the poor in 
 employ 400-500
development by extending 
access to laborers to carry out
 
economy at local level, increasing intensive road

labor-internsive production and 
the use of rehabilitation.
 
appropriate technology, dispersing 
 Advertisements for
investment from cities 
to small towns and construction super
rural areas, and insuring wide 
 vision and construction
 
participation of 
the poor in the benefits services'will be placed

of development on a sustained basis, in the U.S. 
using appropriate U.S. institutions; (2) N/A

(2) help develop cooperatives, especially (3)The rehabilitated

by technical assistance, to assist rural 
 road will support selfand urban poor to help themselves toward 
help efforts to increase
 
a better life, and otherwise encourage 
 efficiency of ag. marke
democratic private and 
local governmental ting

institutions; (3) suppcrb;-±heself-help 
 (4):The construction 

efforts of developing countries; (4) 
 contract will have a 20%
 
promote the participation of 
women in the target for employment

national economies of developing 
 of women
 
countries and the improvement of women's (5) Improved regional

status; and 
(5) utilize and encourage road network will
 
regional cooperation by developing stimulate intra
countries, 
 regional trade.
 

f. F.AA-9  3, A.1.._ __.0510_]=24_y_ ; Y 1990 A 2opi tiSA , 

A Does the project fit the
 
criteria for the source 
of funds
 
(functional account) being used? 
 Yes
 
g" [YA--90_A p r .Ioin_sc t. Ti tl1e I I, 

un _I~bgin "Sb-S_ _h9 rLq A.A i ca,. DA, 
Have local currencies generated by the
 
sale of imports or foreign exchange by

the government of a country in
 
Sub-Saharan Africa from funds
 
appropriated under Sub-Saharan Africa, DA
 
been-deposited in 
a special account 
 N/A

established by that government, and are 
these local currencies available only for
 

http:F_.A_$�c.,_.O.Ca
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use, in accordance with an agreementthe United States, for development 
with 

activities which are consistent with thepolicy directions of 
Section 102 of the
FAA and for necessary administrative

requirements of the U. S. Government? 

h. FAAS.j.O Is emphasis placed on
use of appropriate technology (relatively

smaller, cost-saving, labor-using

technologies that are generally mostappropriate for the small farms, smallbusinesses, 
and small incomes of the 

poor)?
 

i. F-,A.-$-C.s h.OI ) Will therecipient country provide at least 25percent of the costs of the program,project, or activity with respect
which the assistance is 

to 
to be furnished


(or is the 
latter cost-sharing

requirement being waived for a
"relatively least developed" country)t
 

j. -1-- -- 2_). If the activity
attempts to 
increase the institutional

capabilities of priviate:'brNiza'tions 
or
the government of the country, or 
if it
attempts to 
stimulate scientific and
technological research, has it been
designed and will it.be monitored to
ensure 
that the ultimate beneficiaries 

are 
the poor majority?
 

sk. FI-5_e_ __Z3-b_). Describe extent towhich program recognizes the particular

needs, desires, and capacities of the

people of 
the country; utilizes the
country's intellectual resources 
to
encourage institutional development; 
and
supports civil education and training in
skills required for effective
participation in governmental processes
essential 
to self-government.
 
1. f-Y-- _n$ A n9___I_~!i_!d,er
b3jdin--"P_QpQ_au_ g_b_Q__AdS 535. 
Are any of 
the funds 
to be used for the
performance of abortions as a ,,..-thod ,ffamily planning or 
to motivate or 
coerce 
any person to 
practice abortions?
 

N/A
 

N/A. This is a regional
project under Southern 
Africa, Development
Assistance. The GRZ,
however, is contributing 
over K48,000,000 to the
 
project
 

N/A.
 

The program will improve

transportation within
 
the country.
 

No
 



- 20 -


Are any ol the funds to be used to pay 
for the performance of involuntary 
sterilization as a method of family 
planning or coerceto or provide any
financial incentive any toto person No
 
undergo sterilizations?
 

Are any of the funds to be made available 
to any organization or program which, as 
determined by the President, supports or 
participates in the management of a 
program of coercive abortion or No 
involuntary sterilization?
 

Will funds be made available only to
voluntary family planning projects which 
offer, either directly or through

referral to, or information about access
 
to, a broad range of family planning N/A

methods and services?
 

In awarding grants. for natural family

planning, will any applicant be
 
discriminated against because of 
such
 
applicant's religious or conscientious
 
commitment to offer onlynzratral family :N/A
planning?
 

Are any of the funds to be used to pay

for any biomedical research which
 
relates, in whole or'in part, 
to methods
 
of, or the performance of, abortions or
 
involuntary sterilization as a means of No
 
family planning?
 

m. FAA Will the project

utilize competitive selection procedures

for the awarding of contracts, except
 
where applicable procurement rules allow 
 Yes
 
otherwise?
 

n. 
 i_ 7iU.__6¢_Because host country.
 
What portion of 
 the funds will be contractors will be 
available only for activities of utilized, it is likely
economically and socially disadvantaged that little or noenterprises, historically black colleges 
 portion of the funds

and universities, colleges and 
 will be available for
universities having a student body in such groups.

which more than 40 percent of the
 
students are Hispanic Americans, and
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private and voluntary organizations which
 
are 
controlled by individuals who are
 
black Americans, Hispanic Americans, 
or
flative Americans, or who are economically
 
or socially disadvantaged (including
 
women)?
 

0. E.AL .cj8_LCr. Does the assistance 

comply with the environmental procedures 

set forth in A.I.D. Regjlation 16? Does
 
the( a.,.5istance place 
a high priority on

conservation and sustainable management

of tropical forests? 
 Specifically, does
 
the assistance, to the 
fullest extent
 
feasible: 
 (1) stress the importance of

conserving and sustainably managing

forest resources; 
 (2) support activities
 
which offer employment and income
 
alternatives 
to those who otherwise would
 
cause destruction and loss of 
forests,

and help countries identify and implement

alternatives to colonizing forested'
 
areas; 
 (3) support training programs,

educational efforts, 
and the
 
establishment or 
strengthening of 
institutions to.imprq,p ..
Corest
 
management; 
 (4) help end destructive
 
slash-and-burn agriculture by supporting

stable and productive farming practices;

(5) help conserve forests which have not
 yet been degraded by helping 
to increase
 
production on lands 
already cleared or
 
deg ra-Jed; (6) conserve forested
 
w tershedo and rehabilitate those which
 
have been deforested; (7) support

training, research, and other actions
 
which lead to sustainable and more

environmentally sound practices for
 
timber harvesting, removal, and
 
processing; 
 (8) support research to
expand knowledge of tropical forests and

identify alternatives which will prevent

forest destruction, loss, 
or
 
degradation; 
 (9) conserve biological

diversity in forest 
areas by supporting

efforts 
to identify, establish, and

maintain a representative network of
 
protected tropical forest ecosystems on a
world',wide b3Eis, by making the_

establishment of 
protected areas 
a
 

Yes
 
1-Il: N/A
 

(f¢
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condition of Support for activities
 

involving forest clearance or
 
degradation, 
 and by helpingtropical to identifyforest ecosystems and species in
need of protection and establish andmaintain appropriate protected areas;
(10) seek to 
increase the 
awareness of
U.S. Government agencies
of the and other donorsimmediate and long-term value of
tropical 
forests; 
 and (11)/utilize the
resources 
and abilities of 
all relevant
U.S. government agencies? 

P. FAA-$.c.) 
Ifassistance will support 

the N/Aa program or
project significantly affecting tropical
forests 
(including projects involving the
planting of exotic 
plant species),
the willprogram or project: (1) be based
upon careful analysis of 
the alternatives
available to 
achieve the best sustainable
use of 
the land, 

of 

and (2 )/take full
account 
 the environmental 
impacts of
the proposed activities 
on biological

divers i ty? 

q. A__E, rlj Will assistance
be used for: NO
(1) the procurement 
or use
of logging equipment, unless
environmental an
assessment 
indicates that
all 
timber harvesting operations involved
will be conducted in 
an environmentally
sound manner 
and that 
the proposed
activity'will produce positive economic
benefits and sustainable forest
management systems; 
 or 
(2) actions which
will significantly degrade national parks
or 
similar protected 
areas which contain
tropical forests, 
or introduce exotic
plants or 
animals into such areas?
 
r. FAA--$e_ lUC LU51. Will assistance
be used for: N/A
(1) activities which would
result in the conversion of 
forest
to lands
the rearing of livestock;
construction, upgrading, 

(2) the
 
or maintenance
of 
roads (including temporary haul roads
for logging or 
other extractive
industries) which pass through relatively
undergraded forest lands; 
(3) the
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colonization of forest lands; or (1) the
 
construction of dans or other water
 
control structures which flood relatively
 
undergraded forest land:s, unless with
 
respect to each such activity an 
environmental assessment indicates that 
the activity will contribute 
significantly and directly to improving 
the livelihood of the rural poor and will 
1e conducted in an environmentally sound 
mann,!r which support:- sust:ainable 
development? 

. ,.)__Ac N/A 
eC. _5.31aL[. If assistance relates to 
tropical forests, will project assist 
Countries in developing a systematic 
analysis of the appropriate use of their 
total tropical forest resources, with the 
goal of developing a national program for 
sustainable forestry?
 

t. Y_1.9_9_0 APo rQr_..Q0 5tn N/A
 
69..5.3_1_. If assistance relates to
 
energy, will such assistance focus on
 
improved energy e'ffi'ci-*Unc' indreased use
 
of renewable energy resources, and
 
national energy plans (such as least-cost
 
energy plans) which include investment in
 
end-use efficiency and renewable energy
 
resources?
 

Describe and give conclusions as to how
 
such assistance will: (1) increase the
 
energy expertise of A.I.D. staff, (2)

help to develop analyses of energy-sector
 
actions to minimize emissions of
 
greenhouse gases at least cost, (3)
 
develop energy-sector plans that employ
 
end-use analysis and other techniques to
 
identify cost-effective actions to
 
minimize reliance on fossil fuels, (4)
 
help to analyze fully environmental
 
impacts (including impact on global
 
warming), (5) improve efficiency in
 
production, trarsmission, distribution,
 
and use of energy, (6) assist in
 
e..plo.ting n.,nconventior!:.l renewable
 
energy resources, including wind, solar,
snall-hydro, geo-thermal, and advanced 



biomas:; systems, (7) expandrneet effortsthe energy toneed , of the rural poor,(8) encourage host countries

meetirgs to Sponsor


Unitedefficiency
with States energyexperts to
leant-cost discuss the use ofplanning techniques,to develop (9) helpa cadre of
evzpert:- United Statescapable of providingasi.tance technicalto developing

enrergy countriesissues, on
 
coo[,')Ir-3tion 

and (10) strengthen
 
on energyDr-,prtrrient of 

issues with theEnergy, EPA, Worldand Development Bank,Assistance Committee ofthe OECD.
u. -Y1I 9 90 _. pp E. P .. jj. :i. o ns A¢unr. he' .dj-nCSu.-Saha 
-_N/A

(a.,; interpreted (1-5)by conferenceoriginal report uponenactment). 
 If assistance will
comleaccount,from the Sub-Saharan Africais it: DA(1) to be used to helpthe poor majority in Sub-Saharan Africa
through 
a process of
develoument long-term
and economic growthequitable, participatory, that is 

sustainable, environmentally
and self-reliant;
provided in (2) being
accordance with the policies
contained in section,.10-
 f,,the' FAA;
(3) being Provided, when consistent with
the objectives of 
such assistance,
through African, United States and other
PVOs that have demonstrated
in effectiveness
the promotion of local grassroots
activities 
on behalf of
development long-term

in Sub-Saharan Africa;
(4) being used
shorter-term to help overcome
constraints


development, to long-term
to promote reform of
sectoral economic Policies, to 
support
the critical sector priorities of
agricultural 
production and natural
resources, health, voluntary family
planning services, education, and income
generating Opportunities, 

to bring about
appropriate sectoral restructuring
Sub-Saharan African economies, 


of the
 
to support
reform in public administration
finances andand to establishenvironment a favorablefor individualself-sustaining enterprise anddevelopment, and to take 
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irt:o account, assisted policyin 
 reforms,
tht_ need to protect vulnerable groups;
(5) bing used to increase agricultural

production 
 in ways that- protect andre.torre the natural resource base,

e51rpecially 
 food product:ion, to maintainarld improve basic transportation and
communication networks, to maintain andre:;tore the renewable natural resource 

r:;e in ways that inc r'a.;o agriculturalproduction, to improve health conditionswith s;pecial empha.si or meeting thehealth needs of mothers and children,including the establishriint of 
pLimaty health caresystems that give priority to preventive
care, to 
provide increased access to
volruntary family planning services, toimiprove basic literacy and mathematicsespecially to 
those outside the formal
educational system arid to improve primary

education, and to develop
income-generating opportunities for theunemployed and und'.remp[oyed in urban and
 
rural areas?
 

v. -
N/A

7l_.__EAA_5_U 
 6 If project will
finance a debt-for-nature exchange,

describe how the exchange will support
protection of: 
 (1) the world's oceans
and atmosphere, (2) animal and plantspecies, and 
(3) parks and reserves; 
or
describe how the exchange will promote:
(4) natural resource management,

(5) local conservation programs,
(6) conservation training programs,

(7) public commitment to conservation,
(8) land 
and ecosystem management, and
(9) regenerative approaches in farming,

forestry, fishing, 
and watershed
 
management.
 
w . F - - _ A _ _Q_.2Qr i a .iQ ns Ac_ _._ _5 . N/ A 
If deob/reob authority is sought 
to be
exercised in 
the provision of DA
assistance, are 
the funds being obligated
f'or the same general pt,'pose, and forcountries within the same region asoriginally obligated, anid have the Houseand Senate Appropriations beenCommittees 
properly notified?
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.L..an3 i_ nlJY1 

a. _ .. . ).. Information and N/A 
conclusion on capacity of the country to
 

repay the loan at a reasonable rate of
 
intcrest. 

b. FAAi __O i... If assistance is 
for any productive enterprise which will 
compete with U.S. enterprises, is there 
an agreement by the recipient country to 
prevent export to the U.S. of more than 
20 percent of the enterprise's annual 
production during the life of the loan,
 
or has the requirement to enter into such
 
an agreement been waived by the President 
beca~ise of a national security interest?
 

c. AA$e.c__22Ib_. Does the activity
 
give reasonable promise of assisting,
 
long-range plans and programs designed to
 
develop economic resources and increase 
productive capacities?
 

3. _SE olon.pt Fund Project Criteria N/A 

a. E A$_5W&_N1 Will this
 
assistance promote economic and political
 
stability? To the maximum extent
 
feasible, is this assistance consistent
 
with the policy directions, purposes, and
 
programs of Part I of the FAA?
 

b. . WM$ex
5t will this
 
assistance be used for military or
 
paramilitary purposes?
 

c. AA__S.c _9. If commodities are to 
be granted so that sale proceeds will 
accrue to the recipient country, have 
Special Account (counterpart) 
arrangements been made? 



REPUBLIC OF ZAMBIA | - , ~o t 

MINISTRY OF FINA ' 

, P.O. BOX 50062 
Lii SAKA 

23rd August, 1989.
 

Mr. Leslie A. Dean,
 
Missio~n Director,
 
USAID/Zambia,
 
LUSAKA.
 

Dear Sir,
 

SUBJECT: ZAMBIA: 
REGIONAL TRANSPORT DEVFLOPMENT,
 
KAFUE-LUSAKA ROAD REHAI3ILITATION
 

PROJECT (690-0254)
 

Zambia welcomes support from donors to help the Govern
ment and the Zambian people to update and rehabilitate
 
existing trunk road links. 
 The Roads Department in the
 
Ministry of Power, Transport and Communications is charged
with the responsibility for the construction, maintenance
 
and rehabilitation of these vital roads.
 

The Kafue-Lusaka Road Rehabilitation Project addresses
 
key Regional and Zambia.GqvrnmerLt priorities in a number of
 
respects. Particularly, the project will: 
 "
 

- reduce shipment time, alleviate vehicle operation
costs and other related problems which are currently
 
very detrimental to e~onbmic development;
 

- stimulate import/export activity within the Region; 

-reduce 
 the current high levels of effort and
 
expenditure presently required to maintain this
 
section of seriously deteriorated road; and
 

-complement 
 other major rehabilitation planned
 
efforts of Zambian trunk roads.
 

On behalf of the Government of the Republic of Zambia,

therefore, I would like 
to request that the United States
Government provide funding for the Kafue-Lusaka Road Rehabilita
tion Project in order 
to carry out the rehabilitation work on
 
the vital section of road from Kafue-Lusaka. In view of the
 
importance and urgency of this 
project, the Government of the
 
Republic of Zambia earnestly hopes that the Agency for Inter
national Development will take immediate steps to provide

funds as soon as possible. I hope this request will meet
 
with favourable consideration, and we look forward to our
 

2/
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continuing warm and productive relationships during
the implementation of the project.
 

Yours 	faithfully,
 

L. Nkhata
 
SENIOR PERMANENT SECRETARY
 

MiNISTRY OF FINANCE
 

c.c. 
 Mr. N. B. Nyoni,
 
Permanent Secretary,

Ministry of Power, Transport and Communications,
 
LUSAKA.
 

c.c. 	 Director,
 
Department of 
Roads,
 
LUSAKA
 

LN/dm.
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ANNEX I.E(l)
 

6 11(e) Justification
 

The institutional capacity of the Department of Roads and their ability to
effectively maintain and utilize the Kafue-Lusaka road after completion of
project-funded rehabilitation 
has been assessed as
analyses. part of the Project Paper
The design team and REDSO/ESA engineers have concluded that the GRZ
will have the necessary institutional capacity, resources
effectively maintain and utilize the road, based on 
and commitment to
 

the considerations
 
summarized below.
 

USAID has been 
involved in Road Construction In Zambia for
detailed review of 10 years. A
the level of maintenance conducted on
Kafue-chirundu the AID-financed
road rehabilitation project showed that routine maintenance was
satisfactory and that long 
term maintenance, such as
undertaken as resealing, was being
scheduled and at 
the expense of the GRZ.
widening of the paved area, an 
Furthermore, some
improvement, 
was 
being included, again at GRZ
expense and initiative. 
The GRZ has been meeting their commitments to
maintain the past A.I.D. investments and 
are expected to continue to 
do so.
 

Recognizing that the GRZ has had constraints in 
finance and skills, the
project will undertake several 
initiatives to
available to supplement
the Department of Roads. 
the resources
 

Specifically, the project will provide
both 
a foreign exchange and kwacha financing mechanism that will be sufficient
to ensure adequate maintenance until the year 2000 of the Kafue-Lusaka road as
well as 
the Kafue-Chirundu road, recently rehabilitated under A.I.D.
financing. 
This financing strategy was recommended by the engineering
consultant, John Burrow and Partners, who made a 
thorough assessment of the
Department's past performance in maintaining-A-:-b;D.,.T

rehabilitation and GRZ 

investments -n,road
resources and constraints to
maintenance. adequate road
A "sinking fund" 
account with an 
initial funding of K120 million
to be provided over 
2 years will supplement expected GRZ foreign exchange and
kwacha funding to cover 
costs of adequate maintenance.
supplement the normal budget The fund will
resources which are used primarily to
salaries and administrative costs. cover
 
for 

The fund is expected to be used primarily
transport, and locally purchased inputs such as gasoline and bitumen.
 
Foreign exchange otherwise provided under 

assure 
 the project will finance spares to
that on-hand equipment of the Department is equipped for continual
operation. 
The Department will have a 
sufficient stock of new equipment due
to 
the provision of two resealing units by A.I.D. and substantial financing of
other equipment by FINNIDA and other donors.

training The project will provide
for Roads Department mechanics and engineers, contract project
construction supervision and administrative support.
 

Covenants and Conditions Precedent will commit the GRZ to develop an
appropriate maintenance plan for 
the project road and to dedicate sufficient
staff and budgetary resources to achieve the plan's objectives.
also agree to carry out a study The GRZ will
to provide recommendations for improving the
current vehicle weight control program.
 

qQ
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The measures proposed under the project are sufficient to assure effective
 

maintenance of the Kafue-Lusaka Road. However, in addition to efforts
 

proposed by A.I.D., other donors, notably FINNIDA and NORAD, are currently
 

involved in the upgrading of departmental maintenance capability. FINNIDA has
 

funded a pilot road maintenance project in the Lusaka Province under which
 

three long-term technical advisors are training the staff of the Provincial
 

Roads Engineer in maintenance procedures and techniques. The project will be
 

ongoing through 1993 and is currently envisaged to be expanded to other
 

provinces, with the life of project extended accordingly. NORAD is actively
 

involved in road maintenance planning, coordination and administration by
 

providing long-term technical assistance at the Headquarters in Lusaka.
 

Additionally, the AFDB has approved financing of the rehabilitation of the
 

Great East Road from Lusaka to Chipata. This project will also include a road
 

maintenance component.
 

Both REDSO/ESA and USAID/Harare Regional Engineers have reviewed past A.I.D.
 

road investments in Zambia and the capacity of the Roads Departments to
 

maintain these as well as the proposed new projects. Both have concluded that.
 

with the establishment of the sinking fund and the training to be provided
 

under the project, the GRZ and Road Department will have the financial and
 

human resources capacity to effectively maintain and utilize the proposed
 

rehabilitation to be carried out under this project. This conclusion is
 

supported by the Engineering Consultants report for Maintenance of the
 

Lusaka-Chirundu Road (see Annex 11(F)).
 

dcl
 



ANNEX I.E(2)
 

SECTION 611(e) CERTIFICATION
 

REGIONAL TRANSPORTATION DEVELOPMENT II 
- KAFUE-LUSAKA ROAD 

Allison B. Herrick, the principal officer of the Agency for 
International
Development in the Republic of Zimbabwe, and Leslie A. Dean, the principal
officer of the Agency for International Development in the Republic of Zambii

having taken into account, among other things:
 

-the maintenance and utilization of projects in Zambia previously

financed or assisted by the United States;
 

-commitments by the Government of the Republic of 
Zambia to provide,
by the end of the project, adequate resources to maintain the project
 
road1
 

-the likelihood of A.I.D. and/or other donor support for projects to
improve Zambia's road maintenance capability3 
and
 

-the Government of the Republic of Zambia's present commitment of
financial and other resources to road maintenance activities,
 

do hereby certify that in our 
judgement the Government of the Republic of
Zambia has both the financial capability and human resources capability to
effectively maintain and utilize the capital assistance to be carried out
 
under this project.
 

Allison B. Herrick
 
Mission Director
 

Date: I 

Mission Director
 

Date:
 

Cable concurrence: 
 Nairobi 013717 attained.
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Annex I.F
 

INITIAL ENVIRONMENTAL EXAMINATI.ON
 

Project Location Southern Africa Regional (Zambia)
 

Project Title: 
 Regional Transport Development II 
Kafue-Lusaka Road (Project 690-0254)
 

Funding: 
 FY 90 Obligation - $18.0 Million
 
FY 91 Obligation - 0 - Million
 

Life of Project: FY(S) 90-94
 

Prepared By: 
 Ernest R.•EEojar,Assistant Regional Engineer,
 

USAID/Zimbabwe
 

Environmental Action Recommended: 
 Negative Determination
 

See attached justification
 

Action Requested By: Allison B. Herrick
 
Director, IUAID/Zimbabwe
 

Approved:(4kThLI
 

Disapproved:
 

Date: 
_ 

Bureau Environ Co currence: Approved: X
 
Bessie LRANR 
 Disapproved:
 

Date: 7/27/89
 

Clear:RLA 4 

Clearances: 

-JjFDL,REO 

FA Z , DD 

&
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Annex I.F
 

Regional Transport Develcpment II - Kafue-Lusaka Road 

Project Description
 

The road from Lusaka to 
the Kafue Bridge crossing is 53.3
kilometers in length and 
is in varying stages of distress. The
road links 
the capital city of Lusaka with the industrial town of
Kafue, and continues southward to 
the bridge crossing at the Kafue
River. AID will finance 
the resealing, pavement strengthening and
or complete reconstruction of 
49.4 kilometers of this road.
section of road (dual carriageway) which starts 
The
 

from downtown
Lusaka and runs to 
km 3.9 will not be rehabilitated as part of
 
this project.
 

The Government of the Republic of Zambia will 
use road maintenance
equipment provided by 
an 
earlier project (Kafue-Chirundu Road
Project 690-0209.02) 
to provide maintenance of this secttor
Project Grant Agreement will include conditions 
of
Road. The 


Precedent and Covenants which will 
address this 
road maintenance
 
issue.
 

The road to be rehabilitated passes through flat and rolling
terrain. Rainfall averages 33 
inches per year with the heaviest
rains occurring in the December through March period. 
 The area
varies 
from densely populated, 3500 to 5000 people per square
kilometer in Lusaka and nieaeby'?'vi'"r'nit to sparsely.'populated', 5
to 10 people per square kilometer near 
the Kafue River bridge
crossing. From Lusaka Kafue
to the vegetation is comprised of
maize, wheat, soyabeans and vegetables grown mostly on commercial
farms. After the 
town of Kafue the vege.tation is primarily bush

with very little economic va-lue.
 

The project road provides a vital economic and social 
link between
Zambia and Zimbabwe and is also 
a transit road link for the
countries to 
the north and south of Zambia. Current average
traffic flows (1989 estimates) average 900 vehicles per day, made
up of 661 light vehicles, 2% buses, 18% single trucks and 14%
articulated vehicles including commercial vehicles. 
 It is
estimated that 24% 
of all trunk traffic using the road is
"international" 
and 9t is "transit." 
 On average traffic flows
 over the past 7 years have 
been fairly even, except for commercial
traffic which has 
more than doubled over the same period.
 

Discussion of Environmental Impacts
 

A. Land Use
 

The work 
proposed will require minimal additional land use since
the existing right-of-way will 
be used. However there will be two
locations where the existing road will be 
realigned, that is in
the vicinity of km 7.5 and 12.5.
km However none of the
realignment will 
be outside the existing right of way.
 

http:690-0209.02
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There will also be a deviation constructed for road traffic during
rehabilitation of the road between km 3.9 and km 14.0 however this
deviation will be alcng the existing road within the existing

right-of-way. Other deviations will be along existing roads.
Runoff in the flat terrain has been a problem causing flooding

over the existing road. The proposed work will improve the
drainage ditches and channels, culvert inlets and outlets and

result in controlled runoff which will eliminate problema with
flooding. Fill material to be imported will be from existing or
extension of gravel and borrow pits and is unlikely that major

additional land will be used for 
such purposes.
 

B. Water Quality
 

Minimal impact 
on water quality is expected because no change in
natural water ways is anticipated. In addition, controlled

drainage will minimize the 
flow of sediment. Drainage will be

improved as discussed in A above.
 

C. Atmosphere
 

Pollution due to dust can 
be expected during the reconstruction
period, but will not be excessive. In areas 
which are heavily
populated, attempts will be made to 
keep dust down to a minimum.

Noise and exhaust fumes from the construction effort will not 
more objectionable than that being experienced from the cement

be
 

trucks and other heavy goods truqks.ow using the road.. In
addition, traffic deviations will be alongside the existing road
 or on other existing roads. The road improvement is not

anticipated to generate major quantities of 
new traffic.
 

D. Natural Resources
 

The project will not cause any inefficient utilization or 
wastage
of natural resources in the area. 
 Usage will be limited to gravel

or borrow pits. Wildlife in the area have adjusted to the
existing road and no additional obstruction to their movement will
 occur. Some dislocation of local residents may take place during

construction, but 
the effects will be temporary. With the
exception of temporary changes, no 
negative impact on vegetation

is anticipated.
 

E. Cultural
 

No additional dilution of cultural patterns will occur 
as a result
 
of this road improvement.
 

F. Socio-Economic
 

Positive changes will result 
from improved, year-round access of
 
the population to 
regional markets and government social services.
 

http:truqks.ow
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Recommendations for Environmental Action
 

The proposed improvements of this road will have numerous positive

effects of a socio-economic nature, not only on the population

within the road's zone of influence, but also in terms of food
 
availability to 
the population of Zambia. Other environmental
 
impacts will either be minimally negative (land use), temporarily

negative (water quality, atmospherics, natural resources) or
 
neutral (cultural). Since the proposed improvements including

realignments envisage total utilization of the existing road's
 
right of way, the overall impact of the project will be negative.

In the event that any major realignments are developed during

engineering design, the REDSO Regional Environmental Officer will
 
examine the acceptability of the proposed changes to ensure that
 
appropriate corrective measures are incorporated into the final
 
plans and specifications. In view of the preceding a negative
 
determination is requested.
 



ANNEX I.G
 

PROPRIETARY PROCUREMENT AND DFA 	SOURCE/ORIGIN DETERMINATIONS
 

I.G(l) Proprietary Procurement Approval
 

PROBLEM:
 

requested for proprietary procurement approval to allow the
Your approval is 


purchase of two tipper trucks manufactured by either Mitsubishi or Mercedes,
 

one truck mounted bitumen distributor manufactured by either Mitsubishi/Hotta
 

the three units.
or Mercedes/Benninghoven and related spare parts for 


(a) Authorization Document: 	 Project Paper
 

(b) Nature of Funding: 	 Grant
 

(c) Source of Funding: 	 SADF
 

(d) 	 Description of Goods: One truck-mounted bitumen
 

distributor, two dumptrucks and
 

spares
 

(e) Approximate Value: 	 $240,000 (FOB)
 

(f) Probable Source: 	 Japan, Germany
 

(g) Probable Origin 	 Japan, Germany
 

DISCUSSION:
 

Proprietary procurement approval is required to permit the purchase of one
 

truck-mounted bitumen distributor, two dumptrucks and related spare parts.
 

This equipment has been identified in a maintenance assessment by a
 

professional engineering firm as a critical input to increase the Roads
 

Department's inventory of road maintenance equipment. An adequate inventory
 

of maintenance equipment is needed to enhanice the institutional raihtenance
 

capacity of the Department and prolong the useful life of the road being
 

rehabilitated under the subject project.
 

A proprietary procurement of the aforementioned equipment is required to
 

ensure compatibility with on-hand equipment and achieve substantial benefits
 

in maximizing economies in maintenance of spare parts inventories. The Roads
 

Department has stated that it currently owns Mitsubishi and Mercedes tipper
 

trucks and Mitsubishi/Hotta of Japan and Mercedes Benz/Benninghoven of West
 

Germany truck mounted bitumen distributors. This equipment has proven
 

reliable and is familiar to Road Department operators. The Department wishes
 

to standardize on these units to achieve economies in spare parts by
 

capitalizing on compatibility with on hand equipment. This equipment is
 
a prudent
relatively sophisticated and the Department believes it would not be 


use of funds to acquire a variety of different makes and models. Given the
 

difficulty in maintaining equipment in Zambia, mixing other models of trucks
 

and truck-mounted bitumen distributors into the existing fleet would cause an
 

unmanageable maintenance problem.
 



JUSTIFICATION:
 

HB 11 chapter 3.2.2.5 provides for proprietary procurement for reasons
 
such as a requirement for compatibility with equipment on-hand and
 
achievement of substantial benefits such as economies in the maintenance
 
of spare parts inventories and greater familiarity of operating personnel
 

through standardizing on a particular brand.
 

You have the authority to approve this waiver provided that appropriate
 

technical review has been undertaken. This waiver justification has been
 

cleared by RLA, REDSO/ESA and the REO, USAID/Zimbabwe.
 

RECOMMENDATION:
 

In accord with the above discussion and justification, it is
 
recommended that you approve proprietary procurement of either Mercedes or
 
Mitsubishi tipper trucks and either Mercedes/Benninghoven or
 
Mitsubishl/1lotta bitumen distributor, and related spare parts for all
 
units, at a total cost of approximately $240,000 FOB.
 

Approved:
 

Disapproved:
 

Date: ThI 2 e,~9 

Clearance: J. Borns, RLA, REDSO/ESA ' 
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I.G(2) DFA Source/Origin Determinations
 

PROBLEM:
 

You are requested to provide source/origin determinations for the
 
procurement of equipment and spares, training and design/supervision and
 
construction services.
 

DISCUSSION:
 

The rationale underlying this procurement plan is to maximize U.S.
 
procurement to the maximum extent practicable, while utilizing the
 
flexibility authorized under the DFA sparingly to expand eligibility for
 
the procurement of goods and services on an item by item basis, as needed
 
to achieve project objectives. Pursuant to an individual assessment of
 
each procurement item, the authorized source will be first expanded to
 
geographic code 941 and Zambia, and as required to achieve project
 
objectives, finally expanded to geographic code 935 for the procurement of
 
a selected few commodities. An assessment of each of the goods and
 
services to be procured and rationale of the appropriate geographic code
 
for source/origin and nationality follows. Prior to including Southern
 
Africa Development Funds under the DFA, the source/origin code for
 
procurements was code 941. The rationale was that code 941 could be
 
authorized when a number of SADCC countries, several of which are RLDCs,
 
were beneficiaries. This rationale holds true under the current activity
 
since the logical extension of the Lusaka-Harare corridor is the
 
Mozambique port Beira. Other SADCC countries will also benefit from
 
improved regional trade resulting from the road rehabilitation.
 

Equipment
 

U.S. Procurement: Out of 13 items comprising a road resealing unit,
 
valued at approximately $600,000 F.O.B., eight items with an approximate
 
value of $230,000 are expected to be procured from the U.S. (for details
 
see Annex II.D, Equipment List). For these items, U.S. source/origin
 
units are very competitive and will not cause any problems in terms of
 
compatibility with on-hand equipment at the Department.
 

Code 941 Procurement: For 2 items valued at approximately $80,000, it is
 
envisaged that the source/origin will be either the U.S. or code 941.
 
While the U.S. is a competitive source of supply for these units which
 
include a farm tractor and truck trailer, units from code 941 sources of
 
supply may offer stronger local dealerships and local service capability,
 
and therefore may be easier for the Department to maintain.
 

Code 935 Procurement: Two tipper trucks and a truck-mounted bitumen
 
distributor and related spares, valued at approximately $240,000, must be
 
procured from geographic code 935 sources because the Department has
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standardized on either Mitsubishi or Mercedes Benz models. 
 Bitumen
distributors mounted on Mitsubishi trucks are manufactured by Hotta of
Japan and those mounted on Mercedes Benz trucks are manufactured by
Benninghoven of West Germany. 
 As stated in Annex I.G(1), the Roads
Department wishes to standardize on these units to achieve economies in
the maintenance of spare parts and substantial benefits from the added
familiarity of the units to operational 
staff. Itwould not be prudent to
provide equipment outside their standardization plan.
 

Under the Kafue-Chirundu project, a source/origin waiver was approved to
permit the procurement by the construction contractor of various soils
testing equipment from code 935. the
Geographic code 935 was

source/origin because project equipment reverted to 
the Department after
the completion of road rehabilitation and had to be compatible with
on-hand British equipment. 
 British equipment, valued at approximately
$75,000, is still required for reasons of standardization and familiarity
with operational staff at the Department to ensure efficient use an6
 
achieve project objectives.
 

Approximately four right-hand-drive vehicles (pick-ups) will 
be procured
by the construction supervision contractor for use 
in completing final
design and construction supervision. 
 These vehicles will be maintained by
the construction services contractor throughout construction and will
revert to 
the Department after the completion of supervision services.
The authorized source of procurement for these vehicles will be geographic
code 935, due to the unavailability of right-hand-drive units made in the
U.S. and the suitability of Japanese light duty vehicles in Zambia. 
Code
935 is also authorized under the current right hand drive vehicle waiver
 
in State 83178.
 

Approximately $425,000 in spares will be procured by the
design/supervision contractor, or other procurement agent of the GRZ,
between 1990 and 1994. 
 DFA code 935 source origin authority must be
exercised because most on-hand Roads Department equipment is of European
or Japanese origin. The source/origin of the spares will be determined by
the type of equipment with which it must be compatible, so certain U.S.
procurements will undoubtedly be made. 
 The procurement agent will be
instructed to ensure that only commodities with their source/origin in

countries included in code 935 are 
procured.
 

Training
 

Zambia: 
 Short-term local mechanical training for 10 departmental staff
per year will be provided for four years at the KfW operated Industrial
Training Center (ITC) in Lusaka at 
a cost of approximately kwacha
730,000. This type of training is best carried out at a local 
facility
where programs can 
be tailored to suit the needs of the Roads Department
and local 
conditions, and where the number of participants can be
 
maximized.
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Code 941: Short-term international training in road maintenance and

construction management will be provided by the Eastern and Southern
 
Africa Management Institute (ESAMI) in Tanzania. This four week course
 
will be provided for one engineer per year during the four year life of
 
project, at a total cost of approximately $20,000. This training is

tailored for local conditions and is much more advantageous to the project

in terms of course content and costs.
 

Final Design/Construction Supervision
 

Code 941: 
 U.S. engineering consultancy firms have been traditionally

strong competitors for design/supervision and are expected to provide the
 
primary competition under this project. 
 U.S. firms are familiar with
 
A.I.D. regulations and have been proven to assure quality workmanship.

However, to provide for the possibility of associations between U.S. and
 
local 
or regional firms with specific relevant experience in Zambia, the
 
eligibility to bid will be expanded to 
include geographic code 941 and
 
Zambian firms. 
 The possible beneficial associations between U.S. and
 
regional or local firms will significantly help to achieve the project

objective of producing high quality rehabilitation work.
 

Construction Services
 

Code 941: 
 It will not be practical to restrict the eligibility to bid on
 
construction services to U.S. firms only. There are not any U.S.
 
construction firms based in Zambia or Southern Africa so 
it is very

doubtful that they could ensure adequate competition unless they bid in
 
association with Zambian or geographic code 941 firms. 
 Industry sources
 
indicate that there are approximately five construction companies of code

941 ownership, with sufficient size and capabilities to complete the

work. In addition it is possible that several 
other firms currently

working in Botswana may satisfy code 941 ownership requirements. It also
 
appears that two locally-based firms would meet the ownership requirements

to qualify as Zambian firms. 
 One of these firms has indicated a desire to

form an association with a U.S. firm if
a suitable opportunity arose. It
 
is conceivable that similar arrangements between U.S. and regional 
or
 
Zambian-owned firms could significantly enhance competition to the benefit
 
of the project. As was the case with design/supervision services,

geographic code 941 
is the logical source for the procurement of
 
construction services because SADCC countries are the true beneficiaries
 
of an improved regional transportation network.
 

AUTHORITY/JUSTIFICATION:
 

Under the DFA Special Procurement Policy Rules, the principal officer of
 
A.I.D. field missions has the authority to determine the authorized
 
source/origin for procurements, while maximizing U.S. procurement whenever
 
practicable.
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RECOMMENDATION:
 

It is recommended that you approve the source/origin determination for
 
procurements financed by this project.
 

Approved: 4-

Disapproved:
 

Date: 2,2_L'J/,
 

Clearance: J.Borns, RLA, REDSO/ESA in draft 03/29/90_
 



Annex I.H
 

Certification of Compliance with Gray Amendment
 

I, Fred E. Winch, Director, USAID/Zambia certify that the procurement
plan for the Kafue-Lusaka Road Rehabilitation Project (690-0254) was developed
with full consideration of maximally involving Gray Amendment organizations in
the provision of required goods and services. 
As more fully discussed in the
Projcct Paper, the nature of the required design, supervision and construction

services and the desirability of continuing with Host Country Contractors as
was done under the Kafue-Chirundu Road Rehabilitation Project (690-0209) do
not make the project appropriate for Gray Amendment organization contracting.
 

4re E. Winch
 
Dir ctor, USAID/Zambia
 



Annex I.1
 

Certification of Host Country Contracting Capability
 

I, Fred E.Winch, Director, USAID/Zambia certify that the Roads
Department of the Government of the Republic of Zambia has the

capability to successfully implement all host country contracts

included under this project. This decision is based on: (1)the
 
recent 
performance of the Roads Department in successfully

administering an almost identical 
set of host country contracts under
the Kafue-Chirundu Road Rehabilitation Project and a 
positive finding
on the effectiveness of those procedures by RIG/A/N inAudit Report
No. 3-690-89-17, (2)a 
current review of host country contracting

procedures by the Controller, USAID/Zimbabwe and the design team, and
(3)the analysis contained inAnnex III.E of this project paper that
incorporates recent AID/W guidance in STATE 185082 on host country

contracting and provides a 
Mission plan to monitor and control
 
required GRZ procedures.
 

r d E. Winch
 
0irector, USAID/Zambia
 



ANNEX II: TECHNICAL EXHIBITS
 

A. Logical Framework
 

B. Roads Department Organizational Chart
 

C. Scope of Work for PSC Engineer
 

D. Road Maintenance Equipment List
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ANNEX II.C
 

Scope of Work for Personal Services Contractor
 

A. Representative Duties
 

1. Report to the Direct Hire Project Officer. Responsibilities are
 
comprised of monitoring activities under the Kafue-Lusaka Road Rehabilitation
 
Project (690-0254) and other duties as directed by USAID/Zambia Mission
 
management.
 

2. Carry out the following specific project monitoring activities:
 

i. 	 Monitor Progress of engineering consultant performing final design

and preparation of tender documents for future contractor to be
 
responsible for rehabilitation of Kafue-Lusaka Road.
 

ii. 	 Coordinate final design activities with GRZ Roads Department, final
 
design consultant, USAID/Zambia and REO, USAID/Zimbabwe.
 

iii. 	 Assist GRZ Roads Department with issuance of prequalification
 
documents for construction contractor.
 

iv. 	 Assist GRZ Roads Department and USAID/Zambia with evaluation of
 
prequalification documentation.
 

v. 
 Assist GRZ Roads Department, USAID/Zambia and REO, USAID/Zimbabwe
 
with IFB approval and issuance.
 

vi. 	 Assist GRZ Roads Department, USAID/Zambia and REO, USAID/Zimbabwe

with evaluation of bids and recommendation of contractor award.
 

vii. 	 Monitor progress of construction contractor by making regular site
 
visits, meeting with GRZ Roads Department, consultant responsible
 
for construction supervision and cdntractor's project management
 
personnel.
 

viii. 	Review monthly progress reports prepared by the contractor
 
responsible for construction supervision and make appropriate
 
comments.
 

ix. Assist USAID/Zambia Project Officer with approval of monthly
 
invoices submitted by both the construction contractor and
 
construction supervision contractor.
 

x. Assist GRZ Roads Department with evaluating variation orders 
(VOs).
 

3. Advise USAID/Zambia management on the performance of project-funded
 
contractors. 
Maintain continuing surveillance of performance, progress and
 
effectiveness of work. Provide professional engineering guidance where
 
required. Notify the Project Officer, the USAID/Zambia Mission Director or
 
other responsible officials of problem areas.
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4. 	 Work with auditors and foreign assistance inspectors in resolving
 
questions raised in audit findings on contractor performance and submit
 
necessary documentation and reports for audit evaluation.
 

5. 	 Assist in the preparation of evaluation plans and drafting of official
 
documentation for engineering activities, and any required A.!.D. approvals t
 
engineering host-country contracts.
 

B. 	Qualifications
 

1. Education
 

A B.S. degree in civil engineering or equivalent field of engineering

from an accredited college or university is required.
 

Registration in the United States as a professional engineer is desirabl
 

2. 	Experience
 

Experience in developing and designing civil engineering plans is
 
required.
 

Experience in the construction and direction of the construction of
 
various structures and civil engineering systems is required.
 

Experience in the planning and management of complex civil engineering
 
projects is desirable.
 

Experience in the planning and management of rural, urban, industrial,
 
health 	and other development areas is highly desirable.
 

Knowledge of A.I.D. regulations is highly desirable.
 

A minimum of ten years professional experience is required.
 

3. 	Knowledge and Abilities
 

Ability to 
advise and consult on the planning, design, and management of
 
engineering projects in any of the specialized civil engineering disciplines
 
is required.
 

Ability to advise on the money, men 
and materials requirements required
 
to plan and implement civil engineering projects is required.
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ANNEX III: PROJECT ANALYSES
 

A. Engineering Technical Analysis
 

B. Economic Analysis
 

C. Social Soundness Analysis
 

D. Institutional Analysis
 

E. Methods of Financing
 

F. Maintenance and Sustainability Analysis
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ENGINEERING TECHNICAL ANALYSIS

1. General
 

1.1 Introduction
 

The project road consists of the Zambia trunk road T2 between Lusaka and
the Kafue Bridge. The total 
length of the road is 53.3 km linking the capital
city, Lusaka with the important industrial 
town of Kafue, and continuing
southwards to the bridge crossing at the Kafue River.
 

The dual carriageway section of road between km 0.0 (traffic circle at
the junction of Kafue Road, Ben Bella Road, Cairo Road and Independence
Avenue) and km 3.9 (suburb of Makeni) will not be part of this project.
 

1.2 Existing Condition
 

The road was constructed in 1968 except for the one 
km by-pass which was
constructed in 1978. 
The road design was in accordance with the Zambian
Highway Design Standards of 1971.
 

The existing pavement construction generally consists of 150 mm lateritic
gravel sub-base and 150 mm stabilized lateritic gravel roadbase and 
a double

surface dressing layer as wearing surface.
 

On the dual carriageway section, between the Kafue roundabout (km 0.0)
and Makeni (km 3.0), 
the pavement condition is generally good, with only
limited evidence of surface cracking or deformation. The riding quality is
good, however the lane widths are narrow and should be widened. Since this
road has recently been resealed, involves land acquisition, Lusaka City
Council involvement (besides Zambia Roads Department) and traffic circle
redesign, it will 
be considered for project development as a subsequent phase.
The section of road between km 3.9 and km 7.0 has sections consisting of
extensive block cracking and 
some deformation in the wheeltracks. From km 7.0
to km 11.0 the incidence of cracking is not so extensive, however there is 
an
area of settlement at km 7.7 and extensive potholing in the vicinity of km
 
10.5.
 

Between km 11.0 and km 12.0 the pavement condition is reasonably good
with only limited areas of block cracking and good riding quality. 
 At km 12.5
there is extensive potholing, and as 
far as km 14.3 (Chilanga Police Station)
the road exhibits quite a lot of fine cracking, however maintains a reasonable
riding quality. 
At km 14.3 there are extensive potholes, some of which have
been temporarily backfilled with rock material protruding from the road
 
surface.
 

From km 14.3 to 16.8 the pavement condition is fairly good. 
 Between km
16.8 and km 23.0 the topography is rolling with dips in the alignment at km
17.0, km 18.3 and km 21.8. Extensive potholing is present in these dips, and
there is extensive patching and block cracking from km 18.5 to 
km 23.0.
 

\V
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Between km 23.0 and km 30.0 there are three long flat low-lying stretches
of road (separated by hills at km 25.0 and km 27.2) which exhibit extensive
areas of patching and block cracking. 
 From km 30.0 to km 33.0 the vertical
alignment is gently rolling and the pavement condition still exhibits
significant lengths of patching and block cracking.
 

The pavement condition and riding quality improve significantly between
km 33.0 and km 41.0, although there are considerable lengths of block
cracking. The block cracking is
more extensive between km 41.0 and km 44.0
(inthe vicinity of Kafue), 
with evidence of surface deformation. After km
44.0, the pavement condition is fairly good as far 
as km 48.0. Thereafter
(from km 48.0 to Kafue Bridge at km 53.3) there are significant lengths of

block cracking and patching.
 

1.3 Topography
 

The dual carriageway section (km 0.0 to km 3.9) is flat and low-lying.
From km 3.9 the vertical alignment remains flat and low-lying until 
km 6.0
when the road level rises above the surrounding ground.
 

Between km 10.0 and km 11.0 the road level dips significantly in the
vicinity of a stream crossing at km 10.5. 
 The vertical alignment then rises
slowly and falls again in the vicinity of km 12.5 where another stream
crossing exists. 
The road rises significantly between 12.5 and km 13.0 and
then remains fairly flat until 
km 16.0 (Chilanga).
 

From km 16.0 to km 23.0 the vertical alignment is generally rolling with
dips occurring at km 17.0, 18.3 and km 21.8. 
 Between km 23.0 to km 30.0 the
vertical alignment is predominantly flat and low-lying.
 

From km 30.0 the horizontal alignment starts to vary as 
the road passes
around several hilly areas, with a short escarpment section between km 37.0
 
and km 38.0.
 

Between Kafue (km 43.0) and Kafue Bridge (km 53.3) the vertical alignment
remains predominantly flat, with a 
short rolling section near km 50.0.
 

1.4 Geology
 

The city of Lusaka is underlaid by Late Pre-Cambrian and Lower Palaezoic
rocks of the Katanga System, which in turn overlie the Pre-Cambrian Basement
Complex. They consist mainly of metamorphosed gneisses, schists, quartzites,
limestone, and shales. 
 The area south from Lusaka (km 8.0) to Kafue (km 43.0)
consists of dolomite, limestone, gabbro, and schists.
 

Kafue is situated at 
the margin of the Kafue Flats, which consist of
alluvium. 
Hills to the east of Kafue are of Muva schists and quartzites. The
area south of Kafue consists of quartzites and slates of the Katanga-Kundelungu
System (mostly to the southwest) and paragneisses of the Basement Complex.
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1.5 Vegetation and Land Uge
 

The Lusaka-Kafue Road is situated towards the southern margin of the
 
Central Plateau which, in common with all plateau areas of Zambia is
 
predominantly covered with a form of dry deciduous woodland called 'miombo'.
 

Miombo woodland covers not only areas of plateau around Lusaka, but also
 
covers a large portion of the dissection hill and escarpment country to the
 
south and south-east side of the city, specially between Chilanga and Kafue.
 

Much of the road south of Lusaka is covered with a more open savanna
 
woodland, called 'munga' which descends to open grassland on the 'flats' of
 
the Kafue valley.
 

The soils beneath munga vegetation tend to be alluvial and more fertile
 
than the plateau and escarpment soils beneath miombo. As a result much of
 
this vegetation was cleared and the area was used for farmland and grazing.
 

Within the built-up area of Lusaka and as far as Chilanga, little of the
 
original vegetation (munga) is left. Vacant land within the built-up area and
 
considerable areas of land on the periphery of the road are intensively
 
cultivated for maize and vegetables. South of the town of Kafue is a patch of
 
dense deciduous thicket growing on excessively drained sandy soil which is of
 
little use for farming.
 

1.6 Rainfall and Climate
 

The climate of Zambia is typified by one defined wet and one dry season
 
each year. The rain falls between November and March, with these months
 
accounting for approximately 93% of the average annual rainfall. Temperatures
 
are generally not excessive, the hottest months being October and November and
 
the coolest months June and July.
 

Climatological details for the Lusaka/Chilanga area are summarized as
 
follows:
 

Mean Monthly Temperature : 15.7 - 24.6 deg C (centigrade)
 
Absolute Max Temperature : 31.1 deg C
 
Absolute Min Temperature : -1.6 deg C
 
Mean Relative Humidity : 37 - 83 % 
Mean Monthly Evaporation : 111 - 284 mm 
Mean Monthly Rainfall : 0 - 219 mm
 
Average Annual Rainfall : 836 mm
 

1.7 Drainage
 

A detailed survey has been carried out for the road from Lusaka to the
 
Kafue Bridge. It has been generally observed that the capacity of the
 
existing culverts are in general adequate with little or no topping being
 
recorded in recent years. The main problem with the drainage on the road has
 
been the lack of preventative maintenance. The side drains have been allowed
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to be totally covered with vegetation and mitre drains have become blocked an,

have not been cleaned out. In addition to these problems, some cross drainagi

culverts are too low and have been allowed to silt up.
 

2. Proposed Rehabilitation
 

2.1 Alignment
 

The existing alignment of the study road is generally acceptable and
 
complies with the Zambian Roads Department Standards. However there are two
 
locations on the more heavily traveled section of the road (between Makeni an(

Chilanga), where the overtaking sight distances can be improved by realignmenl

of the carriageway. Since at both locations, the road level requires raising

to facilitate surface drainage, it is reasonable to consider a change in
 
horizontal alignment at the same time.
 

The two locations are as follows:
 

Location Details
 
km 7.5 Left hand bend (Eureka Corner)
 
km 12.5 Left hand bend
 

2.1A Geometric Design Standards
 

A traffic volume based on focusted annual traffic increases of 2.5% for
 
20 years commencing in 1992 (completion of construction) was used in
 
determining the geometric design standards.
 

2.2 Road Cross Sections-


The proposed Road Design Class is summarized below:
 

Section Road Class Width (m)
 

Carriageway Shoulder
 

00.0 - 03.9* Dual 2-lane 2 x 7.3 3.0
 

03.9 - 15.1 IA 7.3 3.0
 

15.1 - 43.7 1B 6.7 2.0 

43.9 - 53.3 1B 6.7 2.0 

*Not included in rehabilitation schedule.
 

2.3 Drainage
 

Many of the existing drainage structures will be retained, however some
 
will have to be added or modified. A schedule of drainage proposals is
 
shown on Tables 1 (A) - (F). 
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2.4 Pavement Rehabilitation
 

A schedule of road (pavement) rehabilitation for 49.4 km is shown on
 
Table 1.
 

2.4A Reconstruction - Single Carriageway Sections
 

At those sections requiring raising or reconstruction, the existing

bituminous layer will be removed to expose the roadbase which will be
 
scarified and recompacted. The new pavement construction (for both Class 1A

and Class IB Sections) will be comprised of 300 mm selected gravel subbase and

150 mm crushed treatment. The carriageway roadbase and subbase layers will be

continued across the shoulders, and a sand seal surfacing applied to the
 
shoulders.
 

Reconstruction details are shown in Figures 1 and 2.
 

2.4B Overlay and Seal
 

On the sections of the road which are to be overlaid, all existing poor

quality patchwork must be removed and redone and any potholes must be

repaired. Existing cracks shall be sealed with bitumen and if the crack width
 
exceeds I mm, the existing surface shall be removed and replaced. Before

application of the overlay, the existing surface (repaired where necessary)

shall be sealed with a single surface dressing which will help to delay the
 
initiation of reflection cracking.
 

Considerable research has been done recently concerning the problem of
 
reflection cracking and possible ways to avoid this problem. 
The general

conclusion is that the only way to avoid reflection cracking is to completely
 
remove or reconstruct the existing pavement, or by applying very thick
 
overlays.
 

Another way to address the problem would be to provide a partial shear
 
break befieen the existing surface and the overlay. That would delay the

progression of reflection cracks. 
 A single spray and chip surface dressing

would be used as a partial shear break.
 

The overlays for the road would be constructed using dense bitumen
 
macadam base course material (binder course not roadbase) laid over a single
 
spray and chip surface dressing to repair reflection cracking, and with a

double bituminous road surface treatment as 
a final wearing surface to resist
 
environmental oxidation of the bitumen. 
 Overlay and seal details are shown in
 
Figure 3.
 

2.4C Patch and Seal
 

The sections of the road which are structurally sound will have all
 
potholes repaired and then receive a double bitumen surface treatment.
 
Potholes are repaired by squaring up the sides of the distressed areas,

cutting the sides vertically to the depth of the loose material removing all
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loose materials, applying a tack coat (single-surface dressing) to the edges,

then compacting a new asphalt mixture into the hole with a mechanical tamper.

A double bituminous surface treatment is then applied to the whole road
 
surface area once the potholes have been repaired. First seal consists of
 
19 mm stone chippings while the second seal consists of 13 mm stone chippings

resulting in a nominal thickness of approximately 19 mm. Patch and Seal
 
details are shown in Figure 4.
 

2.5 Traffic Circle
 

Severe traffic congestion occurs at this circle specially during business
 
hours. 
 It is clear that the size of the traffic circle is insufficient for
 
traffic levels the intersection is required to handle. Nonetheless, for
 
reasons cited previously, reconstruction of the traffic circle will not be
 
part of this project.
 

2.6 Other Junctions, Accesses and Railway Crossing
 

The junction and access design standard used by the Zambian Roads
 
Department is considered adequate. The existing junction layouts will be
 
retained with little or no width modification. The only railway crossing on
 
this road is near Kafue at km 40.0. The crossing is on the left hand bend on
 
the approach from Lusaka and on the right hand bend past the crossing. The
 
bend in itself reduces vehicle speed on approach to the crossing. This
 
together with rumble strips on the road currently provide the control at this
 
crossing.
 

2.7 Miscellaneous
 

2.7A Traffic Signs
 

All existing signs should be replaced and upgraded to international
 
standards.
 

2.7B Crash Barriers and Guard Rails
 

Crash barriers will be provided at the edge of the shoulder where the
 
height of the fill above adjacent ground level exceeds 2 meters. Also, crash
 
barriers will be provided on the outside of bends through the escarpment

section (km 37.0 - km 38.0) and guard rails will be provided at bridges.
 

2.7C Pedestrian Crosswalks
 

A pedestrian crosswalk will be provided at the school crossing located in
 
the town of Chilanga.
 

2.7D Lay-Bys
 

Lay-bys will be provided at approximately km 28.0 and 50.0.
 

2.8 Pavement Design/Assessment
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2.8A Introduction
 

The first stage of formulating rehabilitation proposals is the assessment
 
of the condition of the existing pavement. The pavement of the project road
 
was examined both visually and by performing non destructive testing methods.
 
Test pits were also excavated and the samples recovered were tested in the
 
laboratory to establish the subgrade and pavement layer properties and
 
condition. The visual assessment established the condition of the pavement
 
and shoulder surfaces as well as the condition of the drainage system.
 

No proven method of overlay design exists for tropical conditions similar
 
to those which this project road is subjected. However, an assessment of the
 
likely performance of a bituminous overlay can be made by consulting studies
 
such as those carried out by the United Kingdom Transport and Road Research.
 
Laboratory (TRRC) in Kenya. This study concludes that the principal mode of
 
failure was cracking which began at the top surface and propagated downwards
 
through the overlay.
 

The explanation given for this type of cracking in tropical environments
 
is one of age hardening of the bitumen in the mix with the top few mm
 
hardening much more, giving a very weak surface skim which easily fractures
 
under stress. A suggested method of reducing the cracking problem is to brace
 
bitumen rich coating on top of the overlay. This effectively protects the
 
bituminous surface dressing overlay from harsh environmental conditions which
 
lead to age hardening. This coating will need to be replaced periodically.
 

2.8B Reflection Criterion
 

For the project road the overlay designl is based on mechanistic methods
 
discussed in Section V, Mechanistic Analysis. This approach requires a design
 
criterion, typically a deflection-life relationship, in order to estimate the
 
design life from a known deflection level after overlaying has been
 
completed. This deflection-life relationship has been derived for the
 
Lusaka-Kafue Road. The basic approach is to classify the pavement condition
 
for each point at which the deflection ismeasured, as sound, critical or
 
failed, on the basis of observed cracking intensity. The average critical
 
condition is then used in conjunction with historical traffic data to
 
establish points on the deflection-life relationship.
 

For the project road, axle equivalence factors (number of equivalent
 
standard axles per commercial vehicle) have been used in assessing the design
 
life of the roads. The cumulative number of standard axles over the 25 year
 
life of the road has been estimated based on he 1989 traffic levels (using a
 
2.5% annual growth rate).
 

Details are given in Table 2(A). The condition classification is based on
 
intensity of cracking alone, as defined in Table 2(B).
 

The "critical" points have been plotted on a deflection vs life chart
 
taken from TRRL Laboratory Report 833 (Ref 2) as shown on Figure 5. It is
 
clear that the points lie on a line parallel to the TRRL "critical condition"
 
line.
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However, it must be noted that with the data produced from the
 
Lusaka-Kafue Road surveys, the demarkation between sound, critical and failed
 
deflection levels is not well defined. 
There is some uncertainty surrounding

the location of the "critical condition" on the deflection-life plot.

Consequently the deflection-life relationship adopted for this study is based
 
on the 50% probability curve presented in Figure 5. As the deflection over
 
the 	life of the pavement is not uniform, a simple transformation (Figure 6)

has 	been applied to give a direct relationship between early life deflection
 
and 	expected life (msa) which is defined by the relationship:
 

N = 	 262100
 
d2.69
 

Where N = 	 Cumulative traffic (msa) to reach a defined failure condition.
 

Where d 	 Early life deflection (mm/1O0) measured under a 31 kN wheel load
 
moving at creep speed.
 

This relationship is shown in Figure 7.
 

2.8C Drainage Considerations
 

One of the most important aspects of the design of a road is the
 
provision made for protecting the road from both surface water and ground

water. This is provided for by ensuring that the road in general is above the
 
adjacent ground level, ensuring that the pavement is constructed with
 
sufficient camber so that it sheds rainwater quickly, and by providing an
 
adequate drainage system to dispense the collected water away from the road.
 

At several locations on this road, the level of the road requires raising

to provide adequate drainage. These sections are listed in Tables 1(A) -

I(F). Consequently the deflection analysis has not been carried out for these
 
sections of road 
as it is intended that the pavement will be reconstructed.
 
However, the extent of the pavement reconstruction at each location has been
 
based on local deflection levels, which in general are relatively high at the
 
sections requiring raising. The high deflection measurements also confirm
 
that a problem exists at these locations.
 

2.8D Deflection Analysis
 

The pavement deflection data for the project road has been collected in 
two phases. In late 1985, Kampaz/CarlBro (Ref 3) collected data for the 
section between Chilanga Police Station and Kafue Bridge (km 14.3 - km 53.3).
In May 1989, John Burrow & Partners carried out the field data collection (Ref
4) for the remaining section between Lusaka and Chilanga (km 0 
- km 14.3), and
 
in addition collected data at several control sections (between km 14.3 and km
 
53.3) in order to update the information collected by Kampsax/CarlBro in
 
1985. Details of the surveys carried out at the control sections are given in
 
Section 5.4 (Ref 1).
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The design of the pavement strengthening overlays has been based
primarily on the measured Benkelman Beam deflection updated where necessary to
appropriate 1989 and 1991 levels. 
 The economic analysis was based on 1989
deflection levels while the final overlay design was based on 
deflection
levels expected in 1991, the date when rehabilitation works are programmed to
commence. 
Additional data on existing layer thicknesses and subgrade
strengths have been deduced from the test pits and DCP test results.
 

A design deflection has been deduced for each successive length of road
having a uniform level of deflection. The design value has been taken at the
95th percentile, given by:
 

Design deflection = 
Mean + (1.645 x Standard deviation)
 

The 1989 design deflections are 
indicated on the deflection profiles
contained in Appendix A (Ref 1). 
 The growth factors used to project these
deflections to 1991 levels are given in Section 5.4 (Ref 1).
 

2.8E Mechanistic Analysis
 

The overlay thickness design has been based on mechanistic analysis in
preference to the direct use of overlay charts (Ref 2) derived under different
environmental and material conditions. 
The mechanistic approach to overlay
design is summarized in Figure 8 and is based on 
the micro-computer elastic
analysis program PAN (Ref 5). 
 A typical pavement model representing the
existing construction is shown in Figure 9.
 

The existing construction is represented by three layers, the roadbase,
sub-base and subgrade. 
The existing surfacing layer (generally 25 - 35 mm
thick) is not included in the model 
as 
a layer of this thickness contributes
very little structural strength to the overall 
pavement structure, acting
merely as a protective seal coat. 
 The existing construction is defined in
terms of layer thicknesses and material properties represented by the
Resilient Modulus (Mr) and Poisson's Ratio (v). 
 Values for Resilient Modulus
are assigned to each layer as 
follows:
 

Subgrade Mr3 (MN/m2) = 17.6 (CBR) 
0.64
 
where CBR - in situ CBR (%)
 

Maximum value 120 MN/m2, typical of in situ CBR 20% 
or
 
greater.
 

This relationship is based on U.K. experience (Ref 6), 
and
gives a more conservative estimate of the resilient modulus
than the Shell relationship (Ref 7) given by:
 

Mr3 (MN/m2) = 10 (CBR) 

The two relationships are shown in Figure 10.
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Sub-Base Mr2 (MN/m2) = 2 Mr 3 
Maximum value 240 MN/m2 
This relationship is based on the findings of Shell 
researchers (Ref 7). 

Roadbase The resilient modulus for the roadbase layer is deducted by a 
back analysis procedure in the analysis program PAN. Simply, 
if all material properties are known except Mrl, then this 
value is found based on the measured deflection under a known 
wheel load. Typical values for a lightly cemented roadbase 
layer are in the range 400 to 1000 MN/m2. 

For each layer, the value assigned to Poisson's Ratio was 0.35.
 

The reduction in surface (Benkelman Beam) deflection achieved by the
 
addition of a bituminous overlay is predicted by the addition of an extra
 
layer to the pavement model. The resilient modulus assigned to this layer was
 
2500 MN/m2, representing a vehicle speed of 3 kph, corresponding to the creep
 
speed of the Benkelman Beam vehicle. The design life of the overlaid pavement
 
is estimated using the deflection - life relationship described in the
 
deflection criteria.
 

By applying increasing thicknesses of overlay, the corresponding
 
deflection and associated life of the overlaid pavement can be deduced, and an
 
overlay chart produced relating design life to overlay thickness. Different
 
design deflections (deflection before overlaying) are characterized by
 
variations in the resilient modulus of the roadbase layer, and thus a family
 
of curves can be produced for a range of design deflections.
 

2.8F Overlay Thickness Design
 

Based on analysis of the material laboratory test results and Dynamic
 
Core Penetrometer (DCP) test results, the road can be represented by three
 
different pavement models (A, B and C), based primarily on three values of
 
design CBR, 8%, 12% and 20%. A sensitivity study has indicated that the
 
predicted overlay thickness is not particularly sensitive to variations in
 
existing layer thicknesses, but rather to variations in material properties.
 
Details of the three models are given in Table 2(C), and details of the DCP
 
results can be found in Section 6 and Appendix 13 of (Ref 1).
 

Using the approach outlined in Section IV,design deflections have been
 
assigned to successive lengths of the study road. Overlay requirements for
 
three values of design life (10, 15 and 20 years) have been predicted using
 
the mechanistic approach described in the previous section.
 

For each of the three pavement models, a corresponding design chart has
 
been produced which relates design life after overlaying to applied overlay
 
thickness. The derivation of a typical overlay chart is summarized in Table
 
3, and the design charts (A, B and C) are presented in Figures 11 to 13.
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The predicted overlay requirements based on 1989 deflection levels are
given in Table 4. These values have been used for the economic evaluation of
different maintenance strategies discussed in section 11 
(Ref 1). As the
rehabilitation works are programmed to commence 
in 1991, the final overlay

thickness design is based on deflection levels for that year (using growth
factors given in Table 5.2 shown in section 5.4 (Ref 1), 
and a design life of
10 years. 
 Details are given in Table 5. Reconstruction has been recommended
where the final overlay thickness was 
found to exceed 120mm, based on economic
considerations. It
was found that it would cost more to provide an overlay

thickness greater than 120 mm than to provide a complete reconstruction
 
because of bitumen costs.
 

The estimation of overlay requirements based on DCP Structure Number is
described in Section 6.4. (Ref 1). 
 However, this approach does not give good
correlation with the estimated overlay requirements based on deflection
analysis. It is considered that the DCP approach (as used in Section 6.4)
gives only a general indication of overlay needs since the DCP tests were
carried out at intervals of 2 km or more. 
 The adopted overlay design approach

is that based on deflections measured at intervals of 100 
- 200 m. Test

results for soil analysis and pavement analysis can 
be found in Appendixes C
 
and D ( Ref 1).
 

2.8G New Pavement Design
 

At those sections requiring reconstruction, it is envisaged that the
existing roadbase layer will form the subgrade for the new construction (see
Section 2.4C). 
 The in situ CBR value of the existing roadbase, as determined
from the DCP tests (refer to Section 6.4 of Ref 1) varies from 40% to 100%.

At those sections where the road level requires raising from drainage

considerations, the in situ CBR of the new subgrade (selected fill) 
is taken
 
to be at least 15%.
 

The new pavement design is based on the recommendations of Road Note 31
(Ref 8) and TRH4 (Ref 9). The design is based on a minimum subgrade CBR of
 
15% and a life of 10 years (refer Table 6).
 

The new pavement for the dual carriageway section comprises 300 mm
cemented natural gravel sub-base, 150 mm crushed stone roadbase and 60 mm DBM
surfacing with a double surface treatment. Details are given in Figure 14.
 

A common design is indicated (Figure 14.) for the Road Class 1A and 1B
sections, comprising 300mm natural gravel sub-base and 150 mm crushed stone

roadbase with a 
double surface treatment.
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3. Traffic Loading
 

3.1 Introduction
 

The design of pavement rehabilitation measures is based on the knowledge

of the cumulative number of standard (8200 kg) axles to be carried during the

road design life. Estimates for cumulative number of standard axles have been
 
made for three values of design life, 10 years, 15 years and 20 years. Based
 
on economic criteria (IRR), 
a 10 year design life was selected.
 

The estimates are based on the 12 - hour traffic counts carried out at

four locations, converted to a 24 hour value by applying a factor 1.25
 
calculated by CarlBro/Kampsax from their traffic studies. 
The traffic counts

provided by the Roads Department enabled calculation of daily variation
 
factors to arrive at an average daily flow. However it should be noted that

when these factors were applied to he supplementary counts the average daily

flows calculated gave a higher traffic volume at km 10.00 than at km 7.00.
 
This inconsistency could have been expected as 
the Roads Department counts
 
were undertaken on different days leading to a different set of daily

variation factors. 
 Thus, these factors were not applied to the supplementary.

traffic counts, but only used with the Roads Department traffic figures.

Seasonal variation factors were not available, but are not likely to be
 
significant.
 

The equivalent factors (number of standard axles/commercial vehicle)

applied to each vehicle group were taken from the results of axle load surveys

carried out by Kampsax/CarlBro (Ref 3). 
 The study conducted by Kampsax/Carl

Bro indicated that approximately 10% of the truck traffic was overloaded.
 
This "overloaded" factor was given a factor 1.25.
 

The estimation of the number of standard axles/12 hour day is

summarized in Table 7. The traffic forecasts for three 

-
values of design life
 

are presented in Table 6A. The forecasts are based on 
the relationship:
 

S = 365 x So x (1+r)n -1 
r 

Where S = Cumulative no standard axles over design life 
So= No. standard axles/24hr day in opening year
 
n = design life (years)
 
r = annual growth rate
 

For annual growth rate of 2.5% (r = 0.025), this reduces to: 

For design life n = 10 years, S = 4090 So
 
n = 15 years, S =6545 So
 
n = 20 years, S : 9324 So
 

3.2 Total Number of Vehicles in Design Year
 

The selection of the appropriate road cross-section (i.e., carriageway

and shoulder widths) is based on the daily total number of vehicles using the

road in the design year. Estimates of the daily flow (2 - way, 24 hrs) after
 
10, 15 and 20 years have been made at four locations on the study road (Table
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6B). The estimates have been calculated using the 12 hour traffic counts
 
carried out in 1989 at km 1.0, km 7.0 and m 53.0, and in 1988 at km 41.0 and
 
adjusted with daily variation factors derived from the Roads Department seven
 
day counts and in the case of the traffic figure at km 41.0 escalated by 2.5%
 
to take into account growth from 1983 to 1989.
 

Av. daily flow = 	Daily flow for specific day
 
Variation factor for same day
 

Variation factor 	calculated from Roads Department seven day
 
counts = Specific day flow divided by Average daily flow.
 

A factor of 0.828 is used on the 12 hour count conducted at km 1.0 on
 
Monday and a factor of 0.69 is used on the counted figure at km 7.0 to take
 
into account the fact that the count at this location was carried out on a
 
Tuesday. Seasonal variation factors which are normally incorporated into this
 
calculation, were not available and have not been used.
 

The estimates are based on the relationship
 

Fn = Fo (l+r) n
 
Where Fn = daily 2-way flow in n th year
 

Fo = daily 2-way flow in n opening year
 
n = design life
 
r = annual growth rate
 

For an annual growth rate of 2.5% (r=0.025) this reduces to:
 
For design life n = 10 years, Fn = 1.280 Fo
 

n = 15 years, Fn 	= 1.448 Fo
 
n = 20 years, Fn 	= 1.638 Fo
 

3.3 Peak hour flow in design year
 

Estimates of the peak hour flow in the design year have been made for the
 
most heavily trafficked sections (km 0.0 - 15.1) of the project road. The
 
estimates are based on the 12 hour traffic counts carried out in May 1989, and
 
incorporate a growth rate of 2.5 percent per year. Details are shown below.
 

Peak hour flow
 
(May 1989) Max peak hour flow
 
(Table 4.2, Ref.1) (I - way) after
 

Km 
Section North South 10 yrs 15 yrs 20 yrs 
km km Bound Bound 

1.0 0 -3.9 	 912 1003 1280 1450 1640
 
7.0 3.9-15.1 267 281 360 410 460
 

Estimation of peak one hour flow in the design year.
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4. Roughness Survey
 

A roughness survey was conducted on the project road by Kampsax/CarlBro

Study (Ref 	3). The results of the roughness surveys are given in Table 8.
 
which shows the values obtained ineach direction of travel between Lusaka and
 
the Kafue Bridge. The average road roughness on the Lusaka-Kafue Road ranges

from 1500mm/km to over 3000mm/km. For the level of traffic on this road, a
 
roughness order of 1500 mm/km should be achieved. Itshould be noted that, as
 
the road roughness (BI value) increase so does the operating cost of a
 
vehicle. It is the aim of all rehabilitation and maintenance projects to
 
reduce road roughness.
 

The apparent roughness value was obtained using the relationship:
 

BI = 17.28 	x (25.4 x Blv) 0.67
 

Where 	 BI isthe apparent roughness inmm/km.

BIv isthe value measured by the Vehicle Mounted Bump Integrator
 
(VMBI) in inches/km
 

5. Drainage Design
 

5.1 Introduction
 

An extremely important aspect which must be taken into consideration when
 
designing a road is the provision made for protecting the road from surface
 
water or ground water. Ifwater is allowed to enter the structure of the road
 
then the pavement will be weakened and itwill be much more susceptible to

damage by traffic. Water can enter the road as a result of rain penetrating

the surface or as a result of the infiltration of ground water. The surface
 
must be constructed with a camber so that the rain water on the road surface
 
can be shed, and the road formation must be raised above the level of the
 
local water table to prevent itfrom absorbing ground water.
 

Other harmful effects can also be caused by water on shoulders, slopes,

ditches and other features. High water velocities can cause erosion which,

when severe can lead to the road link being severed. Alternatively, low
 
velocities in drainage facilities can lead to silt being deposited which, in
 
turn, can lead to a blockage which will result in further erosion
 

5.2 Drainage of Pavement Layers
 

The road cross section isdesigned either to shed water completely or
 
alternatively permit the egress of any water which may enter the cross
 
section. When impermeable base materials are used drainage of the base is not
 
necessary. Ifpermeable base materials are used, then special attention must
 
be given to the drainage of the base layers and shoulders and to the details
 
of the side drains.
 

5.3 Purpose of Drains
 

The main functions of drains are described as follows:
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the most common ones are: 


to provide a reasonable capacity to accommodate surface water run-off; 
to dispose the collected water to a natural draining channel or onto the 

surrounding ground; 

- to minimize the hazard to pedestrians and vehicle traffic; and, 

- to ensure that the inflow and outflow of the drain causes minimal erosion. 

There are various types of drainage control which can be used, however 
side and mitre drains, embankments, box culverts and
 

sub-soil drains.
 

5.4 Design Criteria
 

The design flood used for calculating the size of box and pipe culverts
 
was 10 years. 
A design life of greater than 10 years would be uneconomical.
 
The estimation of the design storm water drainage structure is not an 
exact
 
scenario, however satisfactory methods exist in assisting in the design for
 
the proper drainage structures. The method used was the Rational Method which
 
is discussed in more detail in Section 9.2 and Appendix E (Ref 1).6.
 

6. Availability of Construction Material
 

6.1 Crushed Stone
 

The construction of the project road will require various materials in

large quantities. Base and sub-base quality gravels, crushed stone for base
 
course, overlay layer and surfacing, bitumen for overlays and surfacing,

cement for stabilization, drainage works and bridge widening, sand for
 
concrete works and water for construction and maintenance of deviations. 
The
 
timely availability of the required materials at an economic cost is very

critical to the implementation of the project.
 

Base and sub-base quality gravels are obtained wherever possible from

borrow pits along the alignment of the road. Opening borrow pits, will incur
 
costs associated with bush clearing, stripping of topsoil 
and overburden and
 
reinstating the pits at the end of the project. 
The cost should be compared

with the cost associated with hauling the material to the position where it is
 
required on the road.
 

Taking an ideal case, if suitable material is available adjacent to the
 
road throughout the road alignment, numerous borrow pits could be opened and

the material haul distances would be very small. Depending on the depth of
 
overburden and the thickness of the gravel layer the balance distance between
 
borrow pits can be estimated. From experience, this economic spacing is in

the order of 10 km. Therefore the feasibility of establishing borrow pits at
 
this spacing has been examined.
 

The following existing borrow pits were visually examined and found to
 
have suitable material.
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At km 5 + 000 approximately 1.5 km from the left hand side of the road;
 
large borrow pits.
 

At km 8 + 000 on the right hand side of the road a large borrow pit
 
adjacent to the road on land belonging to the Lusaka City Council.
 

At km 15 + 000 on the right hand side of the road approximately 1 km from
 
the road.
 

At km 20 + 000 on the left hand side of the road very close to the road
 
corridor.
 

At km 27 + 800 on the right hand side of the road.
 

Between km 35 + 000 and 45 + 000 there is sufficient visual evidence to
 
suggest suitable gravels are available.
 

- At km 51 + 800 within half a km of the road on the left hand side. 

At km 54 + 300 just past the Kafue River Bridge on the left hand side of
 
the road.
 

From the above it would appear that sufficient quantity of sub-base and
 
base quality gravels will be available at an economic hauling distance
 
throughout the road alignment.
 

Crushed stone will be required for the base layers of sections which are
 
to be reconstructed, for overlays of sections which are to be sealed and for
 
surfacing of the road throughout. The cost of the establishment required to
 
quarry rock and crush the rock to produce stone of the required size is such
 
that only one crushing site can be economically justified for a road project
 
of this length. Itwould be more economic to haul stone for 50 km than
 
establish, dismantle and re-establish large scale crushing plants at several
 
locations. The availability of a single good source of stone has been
 
preliminarily determined as follows.
 

At km 38 + 000 the Roads Department owns and operates a quarry which
 
provides crushed stone for their periodic and routine maintenance operations.
 
This quarry also supplied the stone requirements of the Kafue-Chirundu Road
 
Rehabilitation Project (690-0209). Itwould appear that there is a sufficient
 
quantity of rock available at this site and the crusher has sufficient
 
capacity to produce adequate quantities of stone to supply the Kafue-Lusaka
 
Road Rehabilitation Project in addition to meeting the Roads Department
 
periodic and routine maintenance requirements.
 



ANNEX Ill(A)
 
Page 17
 

However, itshould be noted that the current layout of the quarry itself
will grossly limit the amount of rock that can 
be taken out to crush. The
current layout and method of working is ineffect digging a progressively
smaller and deeper hole on the side of a 
hill. The area available to work on
at any given time limits the amount of rock that can be blasted and
transported out. 
 Ifthe present production capacity is to be increased, which
will have to be done if this quarry isto supply the stone requirements of the
Kafue-Lusaka Road Rehabilitation Project, then the quarry layout and methods
of working must be improved. The overburden on the upper part of the hill
must be removed and a 
large working layer must be exposed and benched.
 

The Roads Department have expressed their reluctance to supply stone to
the contractor for this project. 
 One of the leading arguments isthat this in
effect makes them a subcontractor inaddition to being the client and such a
contractually conflicting situation isnot desirable. 
 One alternative that
was briefly discussed and discarded due to numerous 
institutional problems
would involve the Contractor taking over the quarry for the duration of the
road rehabilitation project and selling stone to the Roads Department at 
a
pre-agreed price to meet the department's periodic and routine maintenance
requirements. One of the significant problems associated with this approach
would be the legal implications of the temporary use of machinery and
equipment belonging to the Government, and another would be the reluctance on
the contractors part to use the staff currently employed by the Roads
 
Department at this quarry.
 

Inthe event that the Roads Department isnot prepared to supply stone an
alternative would be for the Contractor to establish a 
new working at a
different face of this hill 
or indeed at the adjacent hill. The contractor
will then have to set up his own crushing plant at this site. Ifthe
Contractor is to crush his own 
stone, itmay be feasible for the Contractor to
establish the crusher at the site of the old Chilanga Cement Quarry on the
right hand side of the road at. km 26 + 
000. 
 Itwould mean that rock blasted
at km 38 + 000 will have to be hauled to km 26 + 000 for crushing. The
significant advantage of the site at km 26 + 
000 is that three phase power is
readily available with the step down transformer facility to hook up to a
crusher. The power for crushing at km 38 + 
000 will have to be supplied by
diesel generators. Another potential source of stone that isworth
investigating further is an 
old disused quarry approximately 3.5 km from the
road on the right hand side at km 27 + 
800. The quality and quantity will
need to be established but this location would be ideal, 
as it is closer to
the above crusher site and isapproximately at the middle of the Lusaka-Kafue
Road Project, i.e., 
the longest crushed stone haul distance would be inthe

order of 27 km from this site.
 

6.2 Bitumen, Cement and Sand
 

Bitumen isproduced at the oil 
refinery inNdola as a by-product of the
oil refinery process. 
 However the capacity of the refinery islimited and if
a 
few major road projects are underway simultaneously inZambia the supply
from this source will not be adequate. Inestimating the foreign currency
requirement for this project the eventuality of having to import bitumen has
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been allowed for. Cement is produced at a plant with an annual capacity of
 
200,000 tons operated by Chilanga Cement at Chilanga which is at km 15 + 000
 
on the Kafue-Lusaka Road. No problems are envisaged with adequate supply of
 
cement, nor are problems envisaged regarding the availability of adequate

quantities of sand from existing sand quarries at Lusaka and Kafue.
 

6.3 Water
 

Large quantities of water will be required for construction works. In

addition even larger quantities will be required to control the dust on the
 
detours and deviations. It is anticipated that a fleet of three 10,000 1
 
capacity tankers will 
carry on average 10 loads a day resulting in a total
 
water demand of 300,000 1/day or 300 cu.m per day. The following watering

points have been identified from a preliminary investigation.
 
- At km 3 + 000 water can be pumped out of the quarry operated by Crushed 

Stone Sales. 

- At km 7 + 000 a 6000 gallon/hour borehole supply is available. 

- At km 15 + 000 a large quantity of water is available at the old Chilanga 
Cement quarry at the present Chilanga Golf Course. 

- At km 27 + 000 a very large quantity of water is available from the small 
lake formed by the disused Chilanga Cement Quarry. 

- At km 31 + 000 there is water available on the proposed deviations from a 
fast flowing stream. 

- At km 36 + 000 on the proposed deviation water can be drawn from a stream. 

- From km 40 + 000 to km 50 + 000 water can be abstracted from small 
streams or with approval from the Lusaka Urban District Council from 
hydrants off the Kafue-Lusaka bulk water pipeline. 

- At km 53 + 300 water can be abstracted from the Kafue River. 

7. Cost Estimate (Based on Construction occuring 1992 and 1993
 

The estimated cost of rehabilitating the project road (excluding the
 
Lusaka-Makeni section) is estimated to be US$ 20,500,000.
 

The cost estimate is broken down by work items as shown: (Refer to Tables
 
9 and 10)
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A.I.D.
 
Contribution
 
(U.S. $)
 

1. 	 Preliminaries 
 2,893,950
 
2. 	 Accommodation of Traffic 
 1,191,050

3. Borrow Pits 
 384,800

4. 	 Site Clearance and Topsoil 'tripping 
 583,000

5. Earthworks 
 1,091,800

6. 	 Shoulders to Existing Pavement 406,000
 
7. 	 Existing Pavement Preparation 404,900

8. Sub-base and base 
 2,936,200

9. 	 Dense Bituminous Macadam Base 2,382,900
 
10. 	 Surface Treatment/Crack Sealing 2,155,000

11. 	 Pavement Repair Work 206,700
 
12. 	 Drainage Improvement 1,256,400
 
13. 	 Miscellaneous Items 
 373,100
 

(A) 	 Subtotal 16,265,800

(B) 	 Detailed design 
 350,000
 
(C) 	 Construction supervision Ii00,000


Total (A)+(B)+(C) 17,715,800
 
Contingency 15% of U.S.D 2,657,400
 
Total Construction Cost 20,373,200
 

Rounded to 	 20,500,000
 

*Note: The consultant (Ref 1) had included a 10% contingency in the cost
 
estimate based on 
a survey of which several firms provided illustrative rates
 
for bill of quantity items. However, after review of the tenders, current
 
actual bill of quantity rates confirmed in documents for a NORAD financed road
 
project (Kafue-Monze), the contingency was adjusted to 15% to retract a slight

underestimation in rates used by John Burrow. 
 Based on construction occuring

during 1992 and 1993, all line items shown above were 	 to take
increased by 6% 

into account the I year delay in construction (Refer to table 10). The
 
detailed design/construction supervision shown in cost estimate (1)was broken
 
down to 
separate line items in the cost estimate. Since the $1,600,000

included a 10% contingency in estimate (1), this amount was readjusted to
 
$1,450,000 (less 10% for contingency) in cost estimate (2)shown in table 9.
 

For description of work items see description below.
 

1. Preliminaries - provides for all Contractor's preliminary and general 
expenses, cost of providing surety and third party insurance, provision and 
maintenance for the contract period of offices, a laboratory, and residential 
facilities for the supervisory Engineer and his staff, provision and 
maintenance of vehicles and telephone communication for the Resident 
Engineer's staff and provision to pay compensation to any land owners or
 
settlers whose developments or properties may be affected by this project.
 

2. 	 Accommodation of Traffic - (Refer to Section B in Ref 1), the traffic
 
currently using the road should be provided for throughout the construction
 
period. A network of detours and diversions will be provided and maintained
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during the construction period. The bill items provide for the improvement of
 
existing detours or construction of new deviations to an acceptable standard,
 
provision of 150 mm layer of gravel wearing course and the maintenance of
 
these detours and deviations for an average seven month period when they will
 
be required.
 

3. Borrow Pits - For pavement and shoulder widening, for sections where
 
the road level needs to be raised, for sections where the road is to be
 
reconstructed and for gravel wearing course for (detours) and deviations,
 
lateritic gravels to varying standards will be required. In this Bill
 
provision is made to clear vegetation, topsoil and overburden at approximately

five suitable borrow pit sites and reinstate the pits at the end of
 
construction.
 

4. Site Clearance and Topsoil Stripping - Virtually throughout the whole
 
of the alignment the carriageway and the shoulders have to be widened. In
 
this bill the work items related to clearing the strip of land either side of
 
the existing roadway and stripping topsoil has been allowed for.
 

5. Earthworks - Which comprises earthworks to raise the level of the road
 
where required for drainage purposes and to build up widened shoulders.
 

6. Shoulders to Existing Pavement - On sections of the road where the 
existing pavement is only to be overlaid, or patched and sealed, the existing

shoulders have to be widened. The proposed method of widening is to saw
 
through the existing surfacing and base on the edge of the carriageway, remove
 
the existing shoulder material and build up new shoulder to the full width
 
from the lower layers. In this bill, these work items up to road bed level
 
have been allowed for.
 

7. Existing Pavement Preparation - In the case where the road is to be
 
reconstructed it is recommended that the existing bituminous material be
 
removed and disposed of and the existing base course be scarified and
 
recompacted prior to placing any reconstruction layers.
 

8. Subbase and base - For widening shoulders and reconstructed pavements

the sub-base and base shoulder material, stabilization of sub-base gravel

material, and crushed stone base for new construction have been allowed for.
 
This bill also includes all overhaul of material. In the case of lateritic
 
gravel materials it has been assumed that borrow pits will be established at
 
five locations along the alignment. In the case of crushed stone for new
 
construction, carriageway and shoulder base, it has been assumed that the
 
existing quarry at approximately km 36 + 500 will be the source.
 

9. Dense Bituminous Macadams Base and Regulating Course - This bill 
allows for the bituminous overlays and regulating course which will be used in 
sections of the road where the existing pavement is to be strengthened. 
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10. Surface Treatment and Surface Dressing Crack Sealing Layer 
- The whole

length of the road is to be provided with a surface dressed seal layer.

addition the shoulders are to be sand sealed throughout. In the case of

In
 

sections of the pavement which are to be overlaid the existing pavement must

be sealed prior to placing the overlay. Items of work relating to these tasks
 
are included in this bill.
 

11. Pavement Repair Work -
Even where the existing pavement is to be overlaid
 
or patched and sealed the pavement must be repaired prior to the placing of
 
the next layer. All existing poor quality patchwork must be removed and
 
redone and where pot-holes exist them must be repaired.
 

12. Drainage Improvement and Rehabilitation - As discussed, the most
important aspect of road design is the provision of adequate drainage works to 
protect the road from surface and ground water. In this Bill, all items

relating to the repair or replacement of existing culvert., provision of new

culverts, as required, provision of mitre drains, catchment drains, subsoil
 
drains and protection of drainage works has been allowed for.
 

13. Miscellaneous Items - Road furniture, signage, road markings and such
 
items as guard rails and curbing has been included. In addition a lump sum

has been provided for constructing walkways on either side of the existing

road-over-road bridge at Chilanga.
 

The.style and format of the Bills 
are similar to that used for other Road
Construction and Rehabilitation works in Zambia and are in general 
use with

international standard conditions of contract. 
 The method of measurement is
 
also that used on similar contracts.
 

8. Final Design/Construction Supervision
 

The Roads Department has no staff available for either the final design

or construction supervision. A consultant will be hired to perform this work.
 

Final design will include; preparation of final design drawings,

specifications and tender documents. 
Construction supervision consultant will
 
act as 
Roads Department Engineer's Representative to ensure that design

drawings and specifications are being adhered to by the contractor.
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Definitions
 

1. 	Sub Grade - The term given to the ground below the pavement layers. It
 
is sometimes referred to as the Road Bed.
 

2. 	 Base - Sub-base - The term given to the pavement layers. The layers are
 
numbered consecutively the uppermost layer being referred to as Base 1.
 
Alternately the uppermost layer is referred to as base and the layer
 
below is referred to as sub-base.
 

3. 	 Falling Weight Deflectometer - A tool used to measure the deflection
 
characteristics of the road under a load.
 

4. 	 Dynamic Cone Penetrometer (DCP) - A standard rod with a cone tip driven 
into the pavement layers and the road bed. The resistance as measured by

the number of blows is used to derive the strength of the various layers.
 

5. 	 Benkelman Beam - A tool used to measure the deflection characteristics of
 
the road when subjected to a load.
 

6. 	Compactive Effort - Defined as the density of the material after the
 
application of the compactive effort. This is specified as a percentage
 
Mod. AASHTO.
 

7. 	 In Situ Moisture Content (mc) - Field moisture content at time of 
sampling. This will vary from season to season. 

8. 	AASHTO Classifications - System of soil classification which divides
 
soils into seven groups designated A - 1 to A - 7 depending on physical

properties (particle size distribution, liquid limit and plasticity

index). The lower the classification number, the better the material is
 
from a highway stability point of view.
 

9. 	Design CBR (CBR) - The California Bearing Ratio Value assigned to a
 
subgrade and used to determine the required pavement thickness. It is
 
the CBR of a sample compacted at Standard AASHTO optimum moisture content
 
and soaked for minimum of four days.
 

10. 	 Design Life - A period of years, e.g., 10, 15, or 20, selected by the
 
designer, for which he expects a pavement to remain serviceable before
 
requiring strengthening or reconstruction.
 

11. 	 Design Traffic - The estimated number of equivalent 8200 kN single axles 
which will be carried by the lane during the design life of the pavement. 

12. 	 Equivalent 8200 kN Axle - The 'standard axle load' to which all heavy

vehicle axles are equated in order to estimate design traffic.
 

13. 	 Heavy Vehicle - This is defined as any vehicle with a net mass exceeding

2300 Kg. Such vehicle are required by law to carry reflective rear
 
chevron markings and have been analyzed to determine axle equivalences
 
for design purposes.
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Kafue-Lusaka Road Rehabilitation Program (Phase I) 

0.0 km - 3.9 km 

3.9 km - 5.8 km 

5.8 km - 6.7 km 

6.7 km - 7.1 km 

7.1 km - 7.5 km 

7.5 km - 7.8 km 

7.8 km - 8.8 km 

8.8 km - 9.1 km 

9.1 km - 10.1 km 

10.1 km - 10.8 km 

10.8 km - 12.1 km 

12.1 km - 12.7 km 

12.7 km - 13.3 km 

13.3 km - 13.6 km 

13.6 km - 14.6 km 

14.6 km - 14.8 km 

14.8 km - 15.1 km 

15.1 km - 15.2 km 

15.2 km - 15.3 km 

15.3 km - 15.5 km 


15.5 km - 16.8 km 

16.8 km - 17.3 km 

17.3 km - 18.1 km 

18.1 km - 18.5 km 


18.5 km - 21.5 km 

21.5 km - 22.1 km 

22.1 km - 22.3 km 

22.3 km - 22.5 km 

22.5 km - 24.8 km 

24.8 km - 25.0 km 

25.0 km - 25.3 km 

25.3 km - 25.5 km 

25.5 km - 26.5 km 

26.5 km - 27.0 km 

27.0 km - 31.7 km 

31.7 km - 32.3 km 

32.3 km - 35.45km 

35.45km - 35.65km 

35.65km - 39.4 km 

39.4 km - 39.6 km 

39.6 km - 42.4 km 

42.4 km - 42.6 km 

42.6 km - 44.05km 

44.05km - 44.5 km 

44.5 km - 49.5 km 

49.5 km - 49.7 km 

49.7 km - 50.0 km 

50.0 km - 50.2 km 

50.2 km - 51.95km 


51.95km - 52.15km 


52.15km - 53.3 km 


Total (Reconstruct) 


Reconstruct 

Reconscruct 

Overlay and Seal 

Reconstruct 


Overlay and Seal 

Reconstruct 


Overlay and Seal 

Reconstruct 


Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 


Overlay and Seal 

Reconstruct 


Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 


Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 

Patch and Seal 

Reconstruct 

Patch and Seal 

Reconstruct 

Patch and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 


Overlay and Seal 

Reconstruct 

Overlay and Seal 

Reconstruct 

Overlay and Seal 


Reconstruct 


Overlay and Seal 


= 9.85
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Total (Patch and Seal) = 9.7 Not part of the project
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Table 1(A)
 
Lusaka-Kafue Road - Condition of Drainage
 

rHAINAGE :DIAMETER :YrIJE :HEAD WALLS :WING WALLS :TO BE :SCOUR COMM[NTS
 
:OR :L R :L R :REPLACED :PROTECTION:
 

:REQUIRED

i I tI II
 

.. I - - I I 
 I ,II 

1.32 1 x 300 	 :COllCRETE 'BRICK BRICK:NIL NIL :NO :SMALL :LIMITED COVER BUT 
:PIPE tI I I :'APPARENTLY INREASONABLE 
' I ' ':CONDITION 

I 	 II I
Il I i _ _ _ _ _ _ I _ _ _ _ __I __ _ _I I,
 

2.4 	 1 x 600 :CONCRETE :BRICK BRICK BRICK BRICK:NO No :CONCRETE CHANNEL AT
 
, 8 :PIPE :INLET AND OUTLET
 

I I ........ II 
 I 

4.55 1 x 800 :STEEL PIPE:NIL NIL NIL NIL:NO YES :SOFFIT AT ROAD LEVEL
t I 	 I t 
..... .	 . --. I=
I-- -II,, 
 - I 

4.75 1 x 900 ;STEEL PIPE NIL BRICK:NIL NIL:NO :YES :SOFFIT ABOUT 150MM BELOW
,I,:ROAD 	 LEVEL


I I I
 
- - I . . I II ,
 

5.45 	:600 x 600 :CONCRETE :CONCRE CONCRE NIL NIL:YES :YES :CULVERT EQUALISING AND
 
:BASE TE TE , :ALMOST SILTED UP
 
I I I I I
 

I .. I 
 I I I I. 

10.3 3 x 600 	 :CONCRETE :CONCRE CONCRE:IL NIL:NO :YES :OUTLET BLOCKED BY 
:PIPES :TE TEl :TRACTOR TRAFFIC CAUSING 
I II I :SWAMP AREA ON BOTH SIDES 

III I I - l ______. _____ ... I I I l____________ 
I 
I_________________________________ 

12.5 3 x 900 	 :CONCRETE :BRICK BRICK:NIL NIL:YES :YES :CULVERT TO BE LIFTED, ROAD
nln I I I

PIPE ,:TO 
 BE RAISED OR MOVED
I I I I I 

12.52 3 x 600 :CONCRETE :CONCRE CONCRE:NIL NIL:NO :YES :APPEAR TO BE SUBSTITUTED
 
:PIPE TE TEl 
 :BY 12.50
 

t I I I I 
---I 	 ._________, I I I, l 

13.46 	 1 x 600 :CONCRETE :MASON MASON:NIL NIL:YES :YES :ROAD TO BE RAISED
 
:PIPE :RY RYl

II I I I I 

.. . II ,___________ ImI •I-

13.5 1 x 600 	 :CONCRETE :MASON MASON:NIL NIL:YES :YES :ROAD TO BE RAISED:PIPE :AY RY l, Ir 

lI Ii i 

.. . .II , i.....ra ________ I _ ___________I I 
 I 

13.89 1 x 600 	 :CONCRETE :CONCRE NIL NIL NILYES :YES :TO BE ABANDONED
 

-
IPIPE TE
 

D 
 I I___________ 

13.9 	 I x 600 :CONCRETE :NIL CONCRE'NIL NIL:YES :YES :ABOUT 60% SILTED
 
:PIPE TE:
 II I 

I __________ £ 

14.7 	 1 x 600 'CONCRETE :CONCRE CONCRE:NIL NIL:YES :YES :CULVERT NEEDS TO BE 
!PIPE :TE TE : :RAISED BY 600 MM 

II 	 I I I 

15.09 	 2.7IX4.3a :CONcRETE :CONcRE CONCREIYES YES:NO :NO :ROAD BRIDGE
 
:BRIDGE :TE TE '
 

I 	 I I I I 	 I I 
.. . .	 __________I__-,__I ___________ ___________ 1_________________ I 

15.4 	 1 x 600 :CONCRETE :MASON NMASON:NIL NIL YES :YES :RAISE CULVERT BY 500MM 
:PIPE :RY RY: I I ......................................................................................................
 

Source: Reference I
 

http:2.7IX4.3a


Table 1(B)
 

Lutaka-Kafue Road - Condition of Existing Drainage 

is.; 2 x 1.8m CONCRETE :COHCRE CONCRE:CONCRE CONCRE:NO :YES MASS CONCRETE ARCH 1.8M 
ARCH 

aI 
:TE TEST(

I 
TE: 

I 
DIA ON 750 UP STAND 

16.2 1 x 450 :CONCRETE :CONCRE CONCRENMIL, NIL:YES :YES TO BE LOWERED BY 30OMM 
PIPE )TE TE: ' 

iI I I I i I 

16.5 Ix 450 CONCRETE :CONCRE CONCRE'NIL NIL:YES YES 50 MM FRESH WATER PIPE 
PIPE :TE TE 

a I 
:PASSES DIRECT 

. . . . . I 1.....__..I -- ___lI _______ _ a. 
17.2 2 x 1900 :AMCO :CONCRE CONCRE:YES YES:YES :YES :WING WALLS NOT LONG 

ICONCRETE :TE TE, :ENOUGH. CULVERT NEEDS 
I I I I I 

RAISING 
17.6 I x 600 :CONCRETE :CONCRE COCENIL NILINO :NO IINTAKE PIPE 90OHM DIA 3M 

:PIPE 
. 'TE

I TE: :DEEP PROVIDED ON LEFT 
II 
II I 

I 
I 

I 
I 

I 
I 

:SIDE 
I 

17.9 1 x 600 :CONCRETE :CONC CONC:NIL NIL:NO 
I'I 

YES :SILTED SLIGHTLY 
I:SCOUR PROTECTION 

RHS -

I , I I I a 

18.2 1 x 1100 :AMCO :COHCRE CONCRE:NIL NILINO YES :ADEQUATE 
:CONCRETE liE TEl 

II I I I 
-- - - - -- -_____ =l - __________ I I . ...________ II 

18.7 I x 600 :CONCRETE :MASON MASONINIL NIL:NO ,YES :DRAIN TO BE SCOUR 

II 
:PIPE :RY 

I 
RY: 

I I 
IPROTECTED ON LHS 
I 

19.1 1 x 600 :CONCRETE 'MASON MASON:NIL NILINO :YES :RAISED ADEQUATELY 
:PIPE 
I 

'RE 
I 

RY: 
II 

19.2 	 1 x 450 :CONCRETE :MASON MASONINIL NILINO :YES :DRAINS INTO PROPER
 
'PIPE IRY RY :FURROW
 

II 	 I III 

19.45 2 x 600 	 :CONCRETE :MASON MASON:YES NIL:NO YES :NEEDS WING WALL ON
 
-PIPE IRY RY: 	 :RIGHT SIDE
 

--- I - - I 	 - - I I , l - I l 

20.1 	'IxI.7mxI.7:COHCRETE :CONCRE CONCRE:YES YESINO "YES DRAINS FROM PROPER LINED
 
:ARCH 'TE TEl :CHANNEL ON RIGHT -


S' ':SCOURED 	 ON LEFT
 
a a aI 	 I I 

20.3 	 1. X600 :CONCRETE :MASON MASOINNIL NIL'NO IYES TO BE PROTECTED AGAINST 
:PIPE 'RY RY: :SCOUR ON LEFT SIDE 

, 	 a ai 

20.3? Ix 600 	 :CONCRETE :MASON MASON:NIL NILINO 'YES :PROTECTION REQUIRED BOTH
'PIPE 'RY RYI 	 aSIDES
 

-- - - - - -	 I .I I .I l 

20.41 	 1x 600 CONCRETE :MASON MASONNIL NIL:YES :YES SILTED SLIGHTLY
 
:'PIPE :RY RY:
iIv a 

. . . .I . . . I . . . I -I ,a a 

20.51 	I1x 1.7 x :CONCRETE :CONC CONCINIL NILIHO :YES :PROTECTION ON LHS
 
' 1.7'ARCH 
 .
1
 

...............................................................................
 

Source: Reference 1
 



-- 

Table I (C)
 

Lusaka-Kafue Road - Condition of Existing Drainage
 

21.4 	 I x 600 :CONCRETE :NIL NIL:NIL NIL :YES :YES :PIPE EXPOSED AT ENDS
 
II 

:PIPE 

I I :NO CONCRETE 

I .... I I ______________ I _______________I. 
I 

, _ _1___________________________ 

21.6 1 x 600 :CONCRETE :MASON MASON:NIL NIL:YES :YES :SILTED RIGHT AND LEFT
 
:PIPE RY. RYl
I 	 1 :ROAD TO BE RAISED 

I 
 II 
 t........ 	 I
 

21.99 I x 600 :CONCRETE :MASON MASONINIL NIL YES :YES :SILTED RIGHT AND LEFT
 
'PIPE :RY RY: 
g 	 I I ,:RAISE ROAD-NO OVER BURDENI I 

22.4 I x 600 :CONCRETE :MASON MASON:NIL NIL:YES -YES 	 :SILTED LEFT AND RIGHT
:PIPE 	 :RY RY:
I 	 , I :RAISE ROADI I I 

22.6 	 1x 600 :CONCRETE :MASON MASONNIL NILNO YES :DRAINS PROPERLY 

I 
IPIPE 

I 
RY RY,

I#$I
 
-- -I-- ---
 _1 -. ,I _ I _ 

23.2 1x 600 :CONCRETE MASON MASON:NIL NILYES 	
_ 

'YES 	 :SILTED RUNS OBLIQUE

:PIPE 	 RY RY 


I 	 :APPROX. 25H LONG
I • I I I
 
- ... - - =T
I-- --------	 , " RIGHT
 
23.45 2 x 600 CONCRETE MASON MASON:NIL NIL:NO YES SILTEDONRIGHT
 

:PIPE :RY RY:, 
 'SIDE
 

23.7 	 2 x 600 :CONCRETE :MASON MASON:NIL NIL:NO :YES :SILTED ON RIGHT
 
I :PIPE "RY RY
i I I I, I SIDEI .. ..
 ___ 	 I ,I I 
 1

23.98 	 1 x 450 :CONCRETE :MASON MASON:NIL NIL:YES :YES :SILTED ON RIGHT
 
I!I -PIPE :RY RY: ' 
I I ' 

I :SIDE
I.. .	 I ,I........ 
 I I -- -	 I 

24.5 	: x 600 :CONCRETE :MASON MASON:NIL NIL:YES :YES :SILTED ON RIGHT
 
I :PIPEI :RY RY:,
I I I 	 'SIDEO 	 I 

24.6 1 x 600 :CONCRETE 'MASON MASON:NO -YES -NO :DRAINS WELL
 
:PIPE 	 :RY RY,
II I I I 	 II- .-- I --  _ 
 _ 
 I ,,____________ ________________=______________ 

24.9 2 x 600 :CONCRETE :MASON MASON:NIL NIL:YES "NO 	 :REQUIRES RAISING BY
 

o 
PIPE 

I 
RY RY: I ' :250 MR ROAD ISLOW 

I1 __ ________,___ I I 
I 
•I 

I 
.......- .... I 

II
 

25.4 1 x 600 :CONCRETE :MASON MASON:NIL NIL:YES 'No :HEAVILY SILTED NEEDS
 
PIPE :RY RY 


II I 	 :RAISING - ROAD VERY LOWI I I
 

26.4 Ix 450 ;CONCRETE :MASON NILlNIL NILlNO :NO DRAINS PROPERLY 
I-PIPE :RYIiI
 

26.'- x 
SI 
1700 ',CONCRETE IIL NILINIL NIL'NO
I I I II

IN ISILTATION ON RIGHT 
-.....----------I---------:ARCH 
 :SIDE'
 

28.2 1 x 600 :CONCRETE :MASON MASON:NIL NIL:NO :YES :SILTATION ON RIGHT SIDE 
PIPE 'RY RY: I 

, I , ,II I I I I 
I 	 . -....... .I
_:I ! ...... --I 	 1 -. -
I ,21 	_28.75 1 x 600 :CONCRETE :MASON MASON:NIL NIL;YES :YES :SILTED ON RIGHT SIDE 

:PIPE 	 jRY RYI I I 
......................................................... 
............. ....................................
 

Source: 	Reference I
 



Table I(D)
 

Lusaka-Kafue Road - Condition of Existing Drainage
 

28.9 : I x 600 :CONCRETE :MASON MASON:NILt:PIPE "RY ReY, NIL:YES :No :SILTEDON RIGHT SIDE
 ,

I I 

I I I_________ I__________ __________________________ 

29.85 1 x 600 :CONCRETE :MASON MASON:NIL NILNO NO SILTED ON RIGHT SIDE
 
:PIPE RY RY
 

II II I I 

31.8 3 x 600 :COHCRETE :NIL MASON:NIL 
 NIL:YES :No :BOTH SIDES SILTED
 
:PIPE 
 RY 
 ROAD LOW - LIFT ROAD
 

32.4 1 x 450 :CONCRETE :MASON MASON:NIL NIL:YES 
 "YES BLOCKED COMPLETELY
 
:PIPE :RY RY: 
 I 


.... .___..._I____I_. 
I 1. 

:ON HILL 

32.7 :1x 2.5o x:CONCRETE 'CONCRE CONCRE:YES 
 YES:YES "YES :BRIDGE SILTED BOTTOM

7.5m :BRIDGE :TE TE: ,
II I I-II -. -.... . I I ,,I ___________I -- I ___________________________ 

34.7 :1x 2.51 x:CONCRETE :CONCRE CONCRE:YES YES(NO .:YES :FAIR CONDITION
 
1.75a :BRIDGE :TE TEE 


II ,,:
I I 

35.25 1x 1200 :CONCRETE :NIL NIL:NIL NIL:YES "NO :SILTED ON BOTTOM
 
II I:ARCH : I II I,i _________ I I_____________ 

35.55 Ix 600 :CONCRETE 
:PIPE 

:MASON 
'RY 

MASON:NIL 
RY-

NILIYES "YES :FULLY SILTED CULVERT CAN 
;BE RAISED BY 25OMM 

----------------------------
36.2 1 x 700 ;CON RETE 

----------
:CONCRE CONCRE:NIL NIL:NO ......:No : jRUNS 8OBLIQUE SILTED ON 

I :PIPE TEIg TE: I I :LEFT SIDE 

36.55 1 x 3200 :CONCRETE :CONCRE CONCRE:NIL NIL:NO ,YES :UPSTREAM WING WALL 
IIII AMCO -TE T:: 

I I NECESSARY, SILTED ON 
I 'I I 

I__________III I II ,I 
I 

:RIGHT SIDEI 
I 

37 I1 x 100 'CONCRETE :CONCRE CONCRE:-IL MILYE$ :NO :HEAVILY SILTED 

II 
:TE 
I 

TE:I IlI 

38.4 2 x 600 CONCRETE 
-PIPE 

:MASON 
'RY 

MASON:NIL 
RY; 

NIL:YES :NO :SILTED, TO BE RAISED 
:BY 300 MA 

3B.55 
.. .. 

I x 600 
. 

'CONCRETE 
.. 

'MASON 
.I.. I1 

MASON:NIL 
.

I . 

NILYES -NO 
I_ 

:FULLY SILTED 
:PIPEI I :RY I RY:-

I I I 

39.5 1 x 600 :CONCRETE :MASON CONCRE:MASON NIL:NO ,YES :SILTED 300 M BELOW ROAD 
:PIPE RY TE:RY :LEVEL - AREA LOW-LYING, 

A :LIFT ROAD 
. . . . . -

39.7 I x 600 :CONCRETE :CONCRE CONCRE:NIL 
I.._.l 

NIL:YES 
. l.............,. 

"NO :SILTED BOTH SIDES 
l I 'PIPE I ,TE I TE: I , l 

39.8 1x 3500 'CONCRETE MASON NIL:MASON MASONiNO IYES :WING WALLS TO BE 
:ARMCO :AY :nY RY : :IMPROVED 

....................................................................... 

........................
 

Source: Reference I
 



Lusaka-Kafue Road - Condition of Existing Drainage
 

:FULLY SILTED - AREA FLAT
39.9 	 2 x 600 :CONCRETE :CONCRE CONCRE:NIL NIL:YES ;No 


:PIPES -TE TE:
 

40.1 	 2 x 600 :CONCRETE :CONCRE CONCRE:NIL NIL:YES :NO :FULLY SILTED 100 MR AC
 
:PIPES FOR SIGNAL CABLES
:PIPE :TE TE 

: ':LEVEL CROSSING 
II 	 I I I 

______________ I .............. . t 	 i .. I
 

41.11 	 2 x 600 :CONCRETE :CONCRE CONCRE:NIL NIL:YES :No :FULLY SILTED - LEVEL
 
:CROSSING
:PIPE TE TE: 


SII t I I -L II IES I
 

-- -- ___________ ______ __ _ _ ,_I I I _ _ __ __ __ _ I I
 

40.12 2 x 600 	 CONCRETE "CONCRE CONCRE:NIL NILYES 
_ 

:NO FULLY SILTED 

:PIPE :TE TE:
 
I I I I III 


40.8 	 1100 x 700:BOX :CONCRE CONCRE:YES YESNO :No :IN GOOD CONDITION
 

:CULVERT :TE TE:
 
I I I 	 I 

41. I 	 CONCRETE MASON:NIL NIL KO :NO :PARTLY SILTED
1 x 600 'MASON 

,I
PIPE :RY RY: 

IIII 	 I I I 

42.5 	 2 x 600 CONCRET 'BRICK BRICKNIL NIL:YES NO :FULLY SILTED, RAISE
 

PIPE II g
 
:CULVERT - LIFT 	ROAD 

II ___________i ________ 

42.9 2 x 600 	 CONCRETE :BRICK BRICKNIL NILNO "NO :PARTLY SILTED
 
PIPE tII'
 

Ig i . I I a 
__________.__.__I__.I . I I,________ a 

CONCINIL IN0 


PIPE :BLOCK BLOCK: 
I I :HEAD WALL BROKEN 

I I 

43.1 2X600 CONCRETE :CONC 	 NIL:NO :PARTLY SILTED LEFT SIDE 

I 	 I I 
.____________ I_________ ._________ ___________ -_I I I 

43.12 : I x 600 CONCRETE :CONC CONCiYES YES:YES :NO :NEEDS RAISING SLIGHTLY 
'PIPE
II i a
 
rirL i 
 £
 

. .. II I _I .. .I I I
 

:CONC CONC:NIL NILIYES :No :SILTED - AREA LOW-LYING 
:PIPE I I 

__________I I I ________ I

43.305 2 x 600 :CONCRETE 


43.31 	 2 x 600 CONCRETE :CONC CONC:NIL NIL:YES No :PARTLY SILTED
 
:PIPE : I ' a
 
I t I II I 

__ __ __ I_ _ __a_ _ _ _ _ _ .i___ 

43.7 	 1 x 600 CONCRETE CONC CONCNIL NILNO NO PARTLY SILTED RIGHT
 

:PIPE 
 :WING WALL BROKEN
 

SII 	 I I 
44.15 :2 x 1.5 x :BOX :CONC CONC:YES YES:YES :No 	 :ONE COMPARTMENT FULLY
 

:SILTED OTHER PARTLY
 
:LIFT ROAD
 

1 :CULVERTS 


_________ II 	 i 

IIII 	 I I 

.I 	 I ..l I 	 .i 

PIPE 	 *:LIFT ROAD
 

,I 	 I I 

44.4 2 x 450 	:CONCRETE :CONC CONC:HIL NIL:YES No FULLY SILTED NEEDS 

:PIPE .1 :RAISING - LIFT ROAD 
..................................................................................... 

Source: Reference 1
 



___________________ 

Table 1(F)
 

Lusaka-Kafue Road - Condition of Existing Drainage
 

46. 1 2 x 5.4 	 K -BOX :CONC 

2 :CULVERT 

47.98 	 2 x 600 :CONCRETE :CONC 

:PIPE : 

a 	 I 


48.4 	i x 2.5 x :CONC 

2 CULVERT 


I a I 


48.9 	 x 600 '2CONCRETE :CONC 

:PIPE 


II I 

-- I I....I 


49.6 	 2 x 600 :CONCRETE :CONC 

'PIPE 11
 

III 
-- --- I 


49.8 1Ix 600 	 :CONCRETE ICONC 

II 	 I 


50.12 2 x 600 	 :CONCRETE :CONC 

I 	 a I 


a 	 ' ' 

50.4 :2 X600 	 :CONCRETE
2_ 	 cONC 
I 	 i , 


50.88 1x 600 	 :CONCRETE :CONC 


51.5 	:3.Ox2.5I :eOX :CONC 

:CULVERT :I 	 aIIII
I 
 I 


52.05 I x 600 :CONCRETE :CONC 


'a 	 a 
............... 


Source: 	Reference 1
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a I 	 II
 

CONC:YES 	 YES NO 
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: ,ENOUGH 
I 	 , 

CONCINIL 	 NIL$NO 
 .YES 	 DRAINS PROPERLY
 
I 	 I
 

a 	 I 
 I 	 I
 
' -'-...... ,....I . . .I
 

CONCINIL NIL:IES :NO 
 :FULLY SILTED - LIFT ROAD
 
a 	 aa 	 I , - -- --- -. 

a 

CONC:NIL NILNO NO 
 !GOOO WORKING ORDER
 
I -I 	 , 

CONC:NIL NIL:NO :YES 

a 	

:SCOUR PROTECTION ON RIGHT a 	 a 

' 	 ' , "SIDE
 
aO 	 ______________CONC:NIL 

l 	

NIL:NO 'YES 'JUST REQUIRES CLEANINGI 	 a 

CONC:NIL 	 NIL:YES 
 :YES 	 :SILTED -LIFT ROAD
 

CONC:YES YES:NO ,NO
I a a 

,
 
I____________.. _______ I___ 

CONC:NIL NIL;YES :YES -FULLY SILTED - LOW
 

a 	 a a #LIFT ROAD
 
.......... 	.. 
 ....................................
 

k
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Table 2
 

Cumulative 
 : Sound Critical Failedstandard _ _ , _ ,
 
Km axles to 1989:
' Mean: Sv: Mean: SD: Mean 
 SD:
 

0 3.9 27.4 
 39 8.4 50 : 9.6: 38 3.5: 

3.9 - 15.11 14.8 69 24 63 : 18 : 62 22
 

Note: SD 
 Standard Deviation (Ref to section 10.4)
Mean = 
Mean Deflection
 

Cumulative traffic up to 1989
 

II Cracking Index
 
Condition 
 / ,
 

Sound 0
 
a 

a, 
a.Critical
 a
 

2 

Failed 
 3

4 
5 

aI a 

Classification of pavementcondition 

a a MODEL A : MODEL B MODEL C a 

a aH Mr :V :H : Mr :V H : Mr V
 
,_(_) 
 (MN/.a2) (a) :(MN/m2): u3Bm):(MN/m2)
 
Road base 
 155 :varies :0.35: 
150 varies0.35: 110:varies :0.35
 

Sub-base 
 110 120 :0.35: 150 
 160 0.35. 160: 
 240 :0.35
 
Subgrade 
 - 60 :0.351 - 80 0.351 - 120 :0.35 

Subgrade CBR 8%, 
 12% 
 20%
 

Loading details: Contact pressure 590 kN/n2 ) Wheel load 31 kN
 
Radius of loaded area 130 m 
 ) 

a Note: H = Layer thickness Mr = Resilient Modules 
V = Poisons Ratio
 

DetailsofAnalyticalPavemeRt odels
 

Source: Reference I
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Table 3 

Derivation of Overlay Design Chart 8
 

O . 

Lt.yer 

I V'es 

M 

oo 

U 

0. 3 

%b-b ase 

.SAvu0 4-

3 3300.3s 

(%&A Stk 

Mir, 
60 v 
946~ MYmz' 

Overlay (mmu) 

di (m=m/ioo) 

N (rsa) 

40 
51 

6.7 

70 
44 

9.9 

100 
39 

13.8 

140 

33 

21.6 

do : 
Mq 

so m./io 
-02 

Overlay (mn)J 

d1 (,,/100) 

N (Msa) 

140 
65 

3.5 

70 

54 

5.7 

100 

46 

8.8 

140 

38 

14.8 

d. 

m?2 

Ioo 

07o 

/10 

/l/. 

Overlay (rm) 

di (mm/100) 

N (rsa) 

40 

80 

2.0 

70 

64 

3.6 

100 

53 

6.0 

140 

143 

10.6 

d o 

Mr2 

1.0 omw/o 

21 M44A "k 

Overlay (m) 

d, (m-/100) 

N (sa) 

40 

97 

1.2 

70 

73 

2.5 

100 

59 

4.5 

140 

46 

8.8 

(10 = 

=I 

deflc'ction before overlay 

(hl' Ie> imin'rlr cvrlay 

f, 

M , 

, 

44.i,4 &J, 

it.iLJ.. 

mt,, u,.silii.,l N,,i ,li t or kondb,,st layer, V , , -
d,'du',d by Back A.ilysis 

Source: Reference 1 
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Table 4
 

Predicted overlay requirements based on 1989 deflection levels
 

1989 Design: Overlay (mm) 
km Design CBR _ 

Deflection % 10 yrs : 15 yrs 
(mE/100) I 

5.8 - 6.7 
 83 20 80 110 

7.1 - 7.5 
 93 8 110 150 

7.8 - 8.8 90 8 110 150 
9.1 - 10.1 61 12 40 
 80 


10.8 - 12.1 70 12 60 100 

12.7 - 13.3 94 20 90 : 120 
13.6 - 14.1 104 20 100 130 
14.1 - 14.6 91 20 100 130 

14.8 - 15.1 91 20 100 130 

15.2 - 15.3 113 20 90 
 110
15.5 - 16.8 113 20 90 110 


17.3 - 18.1 122 20 100 120 

18.5 - 21.5 124 20 100 120 

22.1 - 22.3 132 8 120 150 

22.5 - 23.6 132 8 120 
 150 

23.6 - 24.8 
 83 8 60 100

25.0 - 25.3 83 8 60 
 100 

25.5 - 26.5 83 8 60 100 

27.0 - 27.6 165 8 R R 

27.6 - 28.2 101 8 90 120 

28.2 - 31.7 83 8 60 
 100

32.3 - 35.45: 54 20 P+S P+s

35.65- 39.4 54 20 P+S 
 P+S

39.6 - 42.4 
 54 20 P+S P+s 

42.6 - 44.05: 87 20 70 100 


-- -- - - - II-- - - - - - - - - -a--- - - - 
44.5 - 49.5 : 110 20 :- 70 90 

49.7 - 50.0 : 110 20 70- 90 

50.2 - 51.95: 110 
 20 70 90 

52.15- 53.3 110 20 70 90 


II III 

Design traffic (10 years / 15 years /20 years)
km 0 - 3.9 12.3/19.7/28.0 sa 

3.9 - 15.1 : 06.6/10.6/15.1 usa
 
15.1 - 43.9 04.1/06.6/09.3 ssa
 
43.9 - 53.3 : 03.3/05.3/07.6 usa
 

Note: R = Reconstruct P+S = Patch and Seal
 

Source: Reference I
 

: 20 yrs 
o 

130
 
180
 
180
 
120
 
130
 
140
 
150
 
160
 
160
 

130

130
 

140
 
140
 
170
 

170
 
130
 
130
 
130
 
R
 

150
 
130
 
40
 
40
 
40
 
120
 

110
 
110
 
110
 
110
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Table 5
 

Predicted overlay requirements based on 1991 deflection levels
 
(used for project road)
 

- 1991 Design 

km Design 	 : Overlays (mm)!
Deflection % 10 yrs
 

I(nMM/l00)
 

5.8- 6.7 95 20 90 
7.1 7.5 106 8 1 R 
7.8 8.8 103 8 R
 
9.1 	 10. 1 1270 	 70 
10.8 12.1 80 12 
 80
 
12.7 13.3 107 20 R
13.6 14.1 119 
 20 R
 
14.1 14.6 104 1 
20 100
 
14.8 - 15.1 104 1 20 100
 

- -. .- . - * -- - - - -  -


15.2 15.3 129 
-	 - - - - - - 

20 100 


15.5 16. 9 129 20 100
 
17.3 18.1 139 20 
 R
 
18.5 21.5 141 20 
 In22.1 - 22.3 150 8 1 R
 
22.5 23.6 150 8 
 R
 
23.6 21.8 100 8 90 
25.0 25.3 100 8 90
 
25.5 26.5 100 8 90 
27.0 27.6 200 8 R 
27.6 28.2 122 8 110
 
28.2 - 31.7 100 8 .90 
32.3 35.45 59 20 
 P+S 
35.65- 39.4 59 
 20 P+S
 
39.6 - 42.4 59 20 P+S.
 
42.6 - 44.05 95 
 20 70
 

44.5 - 49.5 176 20 R
 
49.7 • 50.0 176 20 1 R
 
r0.2 51.95 176 20 1 R
 
52.15 53.3 176 
 20 R
 

.-------------Desim traffic (10 years)
 
km 0 -3.9 12.3 msa
 

3.9 -	 15.1 : 6.6 msa 
15.1 - 43.9 4.1 msa 
43.9 - 53.3 	 msa3.3 


Note: 	R = Reconstruct when overlay exceeds 120 mm
 
P4S = Patch arid Seal
 

Source: Reference I
 



Table 6
 

Estimation of Cumulative Standard Axles (Lusaka Bound)
 

No. Standard axles :cumulative million standard
 

1989 :axles after
 
Section , 

km : - km :12 hr day :24 hr day: 10 yrs :15 yrs 20 yrs 

a a 	 a ,I a
 

1.0 0 - 3.9 2402 3003 12.3 19.7 28.0
 

7.0 	 3.9 - 15.1 1298 1623 6.6 10.6 15.1
 

41.0 :15.1 - 43.9 802 1002 4.1 6.6 9.3
 

:53.0 :43.9 - 53.3 650 813 3.3 5.3 7.6
 

Note: 	 24 hr day 12 hr day x 1.25 (Standard axle count)
 

Estimation of the total daily flow in the design year
 

a All vehicles (2-way flow, 1989)
 
S24 	 hr flow after 

Section : 12 hour 12 hour 24 hourcounted average Average
 

km ka - ka daily daily 10 yrs 15 yrs 20 yrs
 
acalcula
ted
 

1.0 0 - 3.9 14486 13228 16535 21200 24000 27100
 

7.0 3.9 - 15.1: 4297 3852 4815 6200 7000 7900
 

41.0 :15.3 - 43.9: - 1524 1905 2440 2760 3120
 

53.0 43.9 - 53.3: - 911 1139 1460 1650 1870
 

Note: 	 12 hour average calculatedas discussed in section 4.5.2 in service
 

indicated below.
 

Source: Reference I
 



IOUaC I 

Estimation of the number of standard axles (SA)/12 hr day
 
(one way towards Lusaka)
 

Location Traffic Group :No of Commercial :Standard : SA/12 hr: Total 
(Date) :Vehicles in aver- Axles per: day : SA/12 hr: 

age 12 hr day :Vehicle , day 

km 1.0 :2-3 Axle Rigid 662 1.5 993
 
Mon :2-3 Axle + Tra-:
 

805
29-5-89 	 :ler 115 7.0 


:Articulated 44 
 8.5 374
 
1.2 230 2402
:Buses 	 191 


ko 7.0 :2-3 Axle Rigid 228 1.5 342
 

:2-3 Axle + Tra-:
 
Tue :ler 26 7.0 182
 

.7
10
30-4-89 	 :Articulated.Axe Rgda5a 82 8.5 697 a2- 1298
 

:Buses 64 1.2 77
 

km70:2-3 Axle Rigid-:U 28: 1 : 
a i 	 1 1. 34 

aa WTe :ler :! 26 7.0 : 182
 
30-4-89 :Articulated 662 8.5 5671 1298
 

; 1.5 65~aa:BuseskM 1008:2-3 Axle Rigid: 25064 	 1.2 375 

Wed ler 28 7.0 : 196
 

31-5-89 :Articulated 66 
 8.5 561 1197
 
aBuses a0 1.2 65
 
aeaerea
Source 


km. 4 igeUnit :123 1.5 : 185,'Ia 

:782(1988) 

(Dec 1988): Trailer/Semi 71 a a, 

trailer a: 7.8 : 554 :802 (1989) 
Buses a36 : 1.2 : 43,' 

I a a! 
a 	 aa1 


km 53,0 Single unit : 7 : 1.5 : 131a 
:(Aprila aaa 

1989) :Trailer/Semi- : 65aaaa 
* 	 trailer : 7.8 : 507 : 650 

:Buses I0 1.2 12 aa 

Source: 	 Reference 1 



Table 8 

Roughness Survey Results
 

Stoil I IIl IIII l 

km : : 81v : 
*ircheu/km: mm/k. :i.chem/km: 

0-1 52 2131 56 
1-2 53 2158 60 
2-3 61 2371 59 
3-4 63 2423 69 
4-5 55 2212 60 
5-(; .H 1727 62 
6-7 ZH 1407 31N 
7-8 : 14 1603 :17 
A-9 21 1161 46 
9-10 25 1::04 :17 
10-1I 44 1905 59 
11-12 24 1269 :10 
12-13 : 39 1757 49 
13-14 25 .: 1304 57 
14-15 : 2 2H91 99 
15-16 
16-17 

:14 
41 

1603
1817 

38 
40 

17-18 H7 3008 77 
18-19 106 3434 111 
19-20 36 1665 75 
20-21 43 1876: 72 
21-22 66 2500 3H 
22-23 60 2345 82 
2:-24 44 1905 fi:5 
24-25 45 19:14 64 
25-26 ; 1665 ! 2 
26-27 55 2212 71 
27-28 5H 2292 78 
28-29 47 1991 57 
29-30 55 2212 87 
30-31 53 2158 67 
31-32 r14 2:19 75 
32-33 53 215H 69 
33-34 : 12 I47 .17 
34-35 ,IN 2319 50 
35-36 50 2(75 51 
36-37 44 1405 7 
37-38 .12 II7 56 
38-39 .47 1991 51 
39-40 II 1817 : 12 
40-,11 71 2625f 79 
41-42 44 1905 50 

42-43 60 2345 62 
43-44 50 2292 69 
44-45 50 2075 60 
45-46 38 1727 37 
46-47 43 1876 53 
47-48 41 1817 54 

48-49 61 2449 71 
49-50 7H 2796 76 
50-51 71 2625 61 
51-52 ,17 1991 55 
52-53 57 22G& 52 
53-53A.3 67 2525r 1: 

S . _ _ _ _
Source: Reference 1
 

:Average 81:
 
mm/km mm/k. 

2239 2185
 
2345 2252
 
2319 2345
 
2575 2499
 
2345 2279
 
2:197 2075
 
1727 1571
 
1691i 1650
 
1963 1587
 
1696 1507
 
2319 2117
 
1474 1373
 
2047 1905
 
2266 1817
 
3280 3088
 
1727 1665

1787 1802
 

2772 2891
 
3541 3488
 
2723 2226
 
2650 2279
 
3031 2772
 

2891 2625
 
2474 2199
 
2449 2199
 
2:197 2047
 
2625 2423
 

2796 2550
 
2266 2131
 
3008 2625
 
2525 2345
 
2723 2525
 
2575 2371
 
1991 1919
 
2075 2047
 
2103 ?089
 
2266 2089
 

22:59 2047
 
2103 2047
 
1539 1681
 
202(3 2723
 
2075 1991
 

2397 2371
 
2575 2436
 
2345 2212
 
1696 1712
 
2158 2019
 
2185 2005
 

2625 2538
 
2747 2772
 
2500 2563
 
2212 2103
 

2131 2199
 
2915 2723
 

I 



Table 9
 

Project Cost Estimate (2)*
 

1. Preliminaries 
 2,893,950
 

2. Accommodation of traffic 
 1,191,050
 

3. Borrow pits 
 384,800
 

4. Site Clearance 
 583,000
 

5. Earthworks 
 1,091,800
 

6. Shoulders to Existing Pavement 
 406,000
 

7. Existing Pavement Preparation 404,900
 
8. .Sub-base and base 
 2,936,200
 

9. Dense Bituminous Macadam Base 
 2,382,900
 
10. Surface Treatment/Crack Sealing 
 2,155,000
 
11. Pavement Repair Work 
 206,700
 

12. Drainage Improvement 
 1,256,400
 

13. Miscellaneous Items 
 373,100
 

(A) Subtotal 
 16,265,800
 

(B) Detailed Design 
 350,000
 

(C) Construction Supervision 
 i,100,000
 

(D) Total (A)+(B)+(C) 17,715,800
 

Contingency 15% of (D) 
 2,657,400
 

Total Construction Cost 
 20,373,200
 

Rounded to 
 20,500,000
 

*Note: Based on construction occuring during 1992 and 1993, all line items
 
shown on Project Cost Estimate (1) were increased by 6% to take into account
 
the 1 year delay in construction. The detailed design/construction

supervision shown in Cost Estimate (1) 
was broken down to separate line items
 
in the Cost Estimate. Since the $1,600,000 included a 10% contingency in
 
Estimate (1), this amount was readjusted to $1,450,000 (less 10% for
 
contingency) in Cost Estimate (2).
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ANNEX Ill(B)
 

ECONOMIC ANALYSIS
 

I. Introduction
 

1.1 General Background and Priority Context
 

Because a number of routes to the main SADCC ports are not fully
operational, 
SADCC has, through its transport sector planning institution,
SATCC, started the task of preparing a comprehensive development plan for all
the region's Port Transport System corridors. The Kafue-Lusaka Road is
an
integral part of the road section included in the Beira Port Transport System
10-Year Development Plan and has been a priority project in the SATCC program
since 1981. 
 It is used for imports and exports of Zaire, Zambia, Zimbabwe and
 
Malawi.
 

The SATCC Program of Action is premised on SADCC's objectives of reducing
economic dependence of member states, enhancing genuine equitable regional
integration, and ensuring consistency with national development objectives.
This has necessitated the requirement that all 
identified transport projects
have a regional characteristic to be endorsed by SATCC. 
 In keeping with the
objectives of SADCC, AID has formulated a program that focuses on this crucial
sector of transport. 
The strategic objective as enunciated in the RDSS is to
"install 
capacity and improve efficiency in infrastructure that 
serves
regional cooperation, provides access to regional and external markets and

fosters economic growth."
 

SATCC has specifically identified the Harare-Lusaka corridor as 
an
essential surface transportation link between Zimbabwe and Zambia that would
facilitate the exchange of food and commercial 
consumer goods between the two
nations and with other countries both inside and outside the region. 
 So far,
AID has financed (i) reconstruction, resealing and reshouldering of the 62
kilometers on the Zimbabwe side.(Makuti-Chirundu), through 
a US$4.2 million
concessional loan to the Government of Zimbabwe, and (ii)rehabilitation of 82
kilometers on 
the Zambia side (Chirundu-Kafue) through a US$13.1 million loan
and US$990,000 grant to the Government of Zambia. 
The Kafue-Lusaka Road is
the final link on the Harare-Chirundu-Kafue-Lusaka Road Corridor.
 

Of the six options considered in the Kafue-Lusaka Road Project
Feasibility Study, the 10-year design life rehabilitation option was 
favored
on the basis of both cost and returns on investment criteria. The project
inputs include an A.I.D. grant of US$22.84 million and a host government
contribution of ZK122.56 million. 
 The 10-year design option chosen covers
widening of the road to class 1A and IB standard (as appropriate) and
strengthening to accommodate the 10-year design traffic with 90 mm overlays
for the Makeni-Chilanga section and 80 mm overlays for the Chilanga-Kafue

section.
 

2. Project Context
 

2.1 Transport Constraint to the Import and Export Sector
 

http:ZK122.56
http:US$22.84
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As shown below, the project route contributes significantly to the
alleviation of the transport constraint on the import and export sector, in
 
terms of availability, distance and cost.
 

2.1.1 Route Availability
 

i) Rail
 

Dar-es-Salaam Route: From Lusaka and the Copperbelt to Kapiri

Mposhi by Zambia Railways, then via Mpika, Kasama and Tunduma to
Dar-es-Salaam inTanzania by TAZARA. 
 (Although this route isthe
 
most important route for Zambia to the sea, Zambia does not totally

rely on this route because of inefficient port operations at
Dar-es-Salaam and capacity problems on the TAZARA railway line.)
 

Southern Route: From Lusaka to 
Livingstone, thence Beira and
Maputo in Mozambique and South African ports via Botswana or via

Beit Bridge. 
 (The Maputo route iscurrently not fully operational

because of insurgency problems.)
 

Western Route: 
 From Lusaka via Ndola to Lubumbashi (Zaire) and

then through the Benguela railway (inAngola) to the port of

Lobito. (Access to Lobito has been closed since 1975).
 

ii) Road
 

Dar-es-Salaam Route: 
 From Lusaka to Dar-es-Salaam via TANZAM

Highway, which for most of the way runs parillel with TAZARA.

(This road istarred throughout but is in need of rehabilitation).
 

Eastern Route: 
 From Lusaka to Katete, thence either via Chipata to

Mchinji and Malawi Railways to Nacala (Mozambique), or via Moatize

(Mozambique) and the railway line to Beira. 
 (The link to Nacala is
only occasionally open for up to one train per week. 
 The link to
Beira iscurrently inaccessible because of insurgency problems.)
 

Southern Route: From Lusaka to Livingstone, thence to Victoria

Falls and on to Mozambique and South Africa, or to Kazungula Ferry

and South Africa. (This route, which the project road ispart of,

is fully operational).
 

South Eastern Route: 
 From Lusaka to Harare or the railhead at

Lion's Den Northwest of Harare for Beira, and South African ports.
(This route, which the project road ispart of, and which caters to
substantial levels of import and export traffic between Zambia and
 
Zimbabwe, is fully operational.)
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2.1.2 Route Distances.
 

As shown by Table 1 below, the Kafue-Lusaka road is the shortest route to
 
a port from Lusaka:
 

TABLE I : Distances to Ports (Km)
 

Lusaka
 

Rail to Dar-es-Salaam 2,045
 
Road to Dar-es-Salaam 2,020
 
Road to Mchingi, thence rail to Nacala 1,705
 
Rail to Maputo 2,020
 
Rail to Beira 2,020
 
Road to Lion's Den, thence rail to
 
Beira 1,115*
 
Rail to Durban via Botswana 2,751
 
Rail to Lobito 2,715
 

Source: Zambia Dry Port Study, 1989.
 

* Shortest route incorporating the project road. 

2.1.3 Cost
 

A 1983 SATCC study compared user charges of various routes for some
 
major commodities (see Table 2 below). This can be assumed to offer a valid
 
comparative picture despite the change of tariffs and devaluation of the
 
Kwacha since then.
 

TABLE 2: User Charges per ton to or from Ports
 
(Zambia Kwacha at 1982 prices)
 

Dar-es-Salaam Nacala Maputo Beira* Durban 

Exports 
Rail Road Rail + Road Rail Road Rail/Road Rail 

Copper (Kitwe) 75** 130 210 130 130 125 145 
Lead (Kabwe) 60** 115 125 90 105 90 130 
Mixed General Cargo
Container 15t (Lusaka) 205 270 275 185 185 180** 310 
General Cargo (Lusaka) 195** 290 325 240 240 210 310 

Imports
 

Wheat (Lusaka) 105 145 
 160 85 90 70** 120
 
Fertilizer (Kafue) 105 160 
 155 90 90 70** 125
 
Machinery (Kitwe) 340** 405 510 410 420 395 520
 
Mixed General Cargo:
 

Container 15t (Lusaka) 380 480 450 365 360 440 485
 
Source:. SATCC Technical Unit, July 1983
 

* Project road forms part of both the road and rail/road links on the Beira 
corridor. 

** Lowest cost alternative 
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The Dar-es-Salaam and Beira rail/road corridors are the cheapest routes,
with the Beira rail/road corridor providing the lowest cost alternative for
containerized general cargo exports and wheat and fertilizer imports.
 

2.2 Investment Scope
 

2.2.1 Conceptual Framework for Project Analysis
 

The Kafue-Chirundu road project goal 
was to enhance the economic
development of southern Africa by facilitating the movement of key commodities

(food grains and commercial goods) between Zambia and Zimbabwe, and with

neighboring countries. 
 As shown inTable I the road ison a least cost
alternative corridor for containerized general cargo exports and wheat and
fertilizer imports. Inthis (Kafue-Lusaka road), the goal and purpose of the
Kafue-Chirundu road project are retained i.e. 
"to support the development of a
stronger economic foundation for growth inSouthern Africa", by strengthening

and expanding the capacity and operational efficiency of the road system

between Lusaka (Zambia) and Harare (Zimbabwe).
 

The implication for project analysis is that the benefit stream accruing
to proposed project activities is inextricably bound to those previous
rehabilitation projects, since this 49 km segment forms the final road link
connecting Lusaka with import, export and transit corridors to the south. 
 In

addition, the project economic analysis for Kafue-Chirundu, inwhich internal
rates of return ranged from 13% to 24% (reflecting measurable direct benefits
of vehicle operating costs and road maintenance cost savings), assumed that
work would proceed on the Kafue-Lusaka leg. There are indications that, since
the earlier project IRR was calculated, the benefits have not decreased.

However, the Kafue-Lusaka road portion has already come to the end of its
economic life and if allowed to deteriorate any further, the cost of
restoration would be so high that itwould inevitably eliminate anticipated

benefits from the previous investment on the Kafue-Chirundu road. This is,in
effect, tantamount to disinvestment, as a result of the fact that since the
project road lies on the same stretch as the Kafue-Chirundu road, vehicle
operating cost savings estimated on the Kafue-Chirundu road project would
inevitably be reduced because traffic projected inthe economic analysis of

the Kafue-Chirundu project paper would not materialize.
 

Inorder to determine the optimal road standard for the section between
Kafue and Chilanga, the consultants did thc economic analysis intwo phases.
First, six options were compared on the bdsis of net present value of total
 
system cost applicable to each option (see section 3.3 for description of
options). For purposes of the comparative analysis, total system cost

includes road construction, maintenance and vehicle operating costs. 
 (The
original consultants' project cost estimates did not include Technical

Assistance, Evaluation and Project Management 
- these were later included inan updated economic analysis done by USAID.) 
 On the basis of identified least
cost options, the question of rehabilitation versus periodic maintenance was
analyzed in terms of cost savings and budgeting implications. Second, a
comparison was made of each of the three ,'ehabilitation options with the "do
minimum" (minimal maintenance) option, inorder to identify the preferred

rehabilitation option.
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2.2.2 Demand Analysis
 

(a) Regional Demand Setting
 

InJune 1989, Coopers and Lybrand Associates were commissioned by
 
USAID/Zambia to undertake an analysis of cross-border traffic
 
movements at Chirundu, Kazungula and Victoria Falls for the year 1988. This
 
was intended inter alia to provide insights on the regional usage of the
 
Kafue-Lusaka road. Analysis was based on a sample count of approximately 30%
 
of representative months' Bills of Entry; (see Attachment 1-3 to this Annex
 
for detailed analysis). In 1988, about 350,000 tons of regional traffic used
 
the three border posts, throughi the project road. The distribution of the
 
cargo traffic using the project route was roughly 15% exports, 35% imports and
 
50% transit. Exports, 80% of which went through Chirundu included copper and
 
industrial goods and were mostly destined for overseas (copper), Zimbabwe,
 
R.S.A. and Botswana. Chirundu also handles over 50% of imports comprising
 
agricultural inputs, industrial goods and cereals, and were mostly from
 
Zimbabwe, R.S.A., Swaziland, Botswana and overseas. Transit traffic (mainly
 
petroleum products and industrial goods) mainly originated or was destined to
 
Zimbabwe, Zaire, Mozambique and Malawi.
 

From the analysis of the regional trade flows, the road plays a major
 
role inpromoting intra-regional trade, since it connects with all major
 
international road and rail links leading into and out of the country.
 

(b) Existing Traffic on Project Road
 

Base 1989 traffic flows used inthe John Burrow consultants report were
 
based on Roads Department traffic surveys and supplementary consultants'
 
counts. The base 1989 traffic flows were then established as follows:
 

Km Peg Road Section Unadjusted 2-Way Adjusted 2-Way 
12-Hour Average 24-Hour Average 
Daily Traffic Daily Traffic 

3.9 -15.1 Makeni - Chilanga 3852 4815
 
15.1-43.9 Chilanga-Kafue Town 1524 1905
 
43.9-53.3 Kafue Town-Kafue Bridge 911 1139
 

* The 12-hour counts were adjusted to 24-hour counts, using a factor of 1.25
 
from the Carlbro/Kampsax study of Zambian roads.
 

Vehicle composition is estimated in the counts as follows:
 

Light vehicles 55%
 
4-wheel drive and minibus 14%
 
Medium truck 16%
 
Heavy truck 2%
 
Articulated trucks 8%
 
Buses 5%
 

100%
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(c) Traffic Growth Trend
 

Partly due to the poor performance of the Zambian economy, the political
problems in Zimbabwe and diversion of traffic to TAZARA, traffic on 
the
project road, has remained static. 
 (See Table 3 below.)
 

TABLE 3 : UNADJUSTED 2-WAY 12-HOUR TRAFFIC GROWTH AT TRAFFIC COUNT
STATION ON KAFUE.TOWN-KAFUE BRIDGE SECTION (1983-1989)
 

Articulated
Year Light Vehicles 
 Buses Single Trucks* Trucks 
 Total
 

1983 
 554 
 27 295 
 57 933
1984 756 28 
 279 
 59 1122
1985 
 595 23 
 276 
 66 960
1986 
 635 
 38 282 
 60 1015
1987 
 507 29 
 159 
 100 795
1988 
 796 
 13 243 
 161 1203
1989** 632 19 
 173 129 911
 

Source: Roads Department
 

* Assumed to include all commercial vehicles other than single unit
 
trucks and buses
 

**Not assessed as 
part of the annual traffic census.
 

As shown in the table 4 below, while total truck traffic as a percentage
of total traffic has remained static, articulated truck traffic has increased
at the expense of single unit truck traffic. 
 This has been attributed to the
modernization of the country's truck fleet, mostly biased on articulated
trucks. 
 In addition, the reopening of the Beira corridor and the diversion of
goods traffic from the congested TAZARA line has meant that goods are
increasingly being carried on the road by articulated trucks.
 

TABLE 4 : TRUCK TRAFFIC AS A PERCENTAGE
OF TOTAL TRAFFIC AT KAFUE WEIGHBRIDGE (1983-1989)
 

Single Unit Truck 
 Articulated Truck 
 Total Truck
Traffic as % of 
 Traffic as % of 
 Traffic as % of
Year 
 Total Traffic 
 Total Traffic 
 Total Traffic
 

1983 
 31.6 
 6.1 
 37.7
1984 
 24.9 
 5.3 
 30.2
1985 
 28.8 
 6.9 
 35.7
1986 
 27.8 
 5.9 
 33.7
1987 
 20.0 
 12.7 
 32.7
1988 
 20.2 
 13.4 
 33.6
1989 
 19.0 
 14.2 
 33.2
 

Source: Roads Department
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d) 	 Future traffic growth on project road
 

Articulated truck traffic, with the highest pavement damaging factor, has
 
been increasing over the five years (1983-1989) by about 15% (see Table 3).

This traffic was therefore used by the consultant as the basis of determining
 
future growth rate for all traffic on the project road, as follows:
 

Annual Traffic Growth Rate = a x b x 100 
Where a Percentage of articulated truck traffic
 

as a component of the whole traffic (0.142)

Where 	b = The growth rate of this compon'ent of 

traffic (0.15)
 

Although this yields a traffic growth rate of 2.1% (0.142 x 0.15), the
 
figure was rounded up by the consultant to 2.5% to accommodate potential

increase of corridor usage due to the local growth impact (e.g., Kafue
 
developing as a national fertilizer distribution center) and regional economic
 
and political developments (e.g., congestion of the Dar-es-Salaam corridor and
 
political stability inMozambique). This 2.5% growth factor has been used on
 
the current traffic levels determined by traffic counts and data from the
 
Roads Department. This in turn was used by HDM III to enable selection
 
between pavement construction alternatives. (See Project Analysis below.)
 

3. Project Analysis
 

3.1 Evaluation Model - The World Bank HDM III
 

The World Bank Highway Design and Maintenance Standards Model (HDM III)
is a multiple link-alternative model which iscapable of analyzing several 
road links inone run - a link being a length of road carrying uniform traffic 
loading. The model reflects empirical research on statistically validated 
physical and economic relationships underlying road deterioration. 

While the model is ideally suitable for analyzing transport costs for a
 
network of roads, its prime function as an investment appraisal model isto
 
calculate the components of the transport costs ineach year of an analysis

period and conduct an economic comparison of different construction
 
alternatives. These costs are then discounted at determined rates for the
 
whole economic life to enable calculation of net present value and IRR.
 

3.2 Model Inputs and Assumptions
 

On the basis of existing road surveys and data obtained from Roads
 
Department and Suppliers in Lusaka, the HDM III output was based on the
 
following consultants' assumptions:
 

(i) 	Traffic
 
Traffic would increase by 2.5% due to normal local economic growth

and regional economic and political developments, but there would
 
be no additional traffic arising from improvements to the road.
 

l(:
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(ii) 	Financial Costs
 
In the original HMD III calculations the official exchange rate of
 
US$1 = KIO was used as it was the applicable rate at the time of
the study. 
 Since the least cost analysis was undertaken in Kwacha,

the absolute value of the total costs would obviously be affected

by fluctuations in the exchange rate. Fortunately, this does not
 
invalidate the comparative base of determining the least cost
 
option.
 

(iii) 	Economic Costs (shadow pricing)

Given a parallel market rate of about US$1 
= K60 	at the time of the
 
consultants' analysis, and project components reflecting an
 
estimated cost composition ratio of 80% foreign and 20% local, 
a

weighted shadow exchange rate of US$1 = K50 (0.20 x 10 + 0.80 + 60)
 
was considered reasonable though conservative. The economic

costings exclude tax and duty elements but no adjustments were made

for opportunity cost of labor or the effect of government subsidies
 
other than through exchange rate valuation.
 

The average shadow rate used in the evaluation is not significantly

affected by 	the devaluation of the kwacha to US$1 
= K40 	which occured in March

1990, 	because the parallel market rate did not change. 
 It still stands at US$

1 = K60. Since the local cost element in the total cost is only 20% of total
 
cost, the devaluation has only a marginal effect on the weighted shadow rate

of US$1 = 
K50. Therefore, the economic analysis on the Kafue-Lusaka road
 
performed prior to the devaluation is still valid.
 

3.3 Evaluation Parameters
 

The two sections Kafue-Chilanga and Chilanga-Kafue were evaluated

separately on the basis of two 'one-kilometer sample homogeneous lengths

representing conditions before and after improvements. The following six
 
options were considered for the analysis:
 

Option 1: 	 Minimum-intervention - existing road and existing condition
 
plus routine maintenance plus 100% pothole patching.
 

Option 2: 	 Periodic Maintenance Option A - existing road and existing

condition plus routine maintenance plus 100% pothole patching

plus surface dressing whenever wide cracking exceeds 15% of
 
pavement area.
 

Option 3: 	 Periodic Maintenance B - existing road and existing

condition plus routine maintenance plus 100% pothole patching

plus surface dressing whenever wide cracking exceeds 15% of
 
pavement area plus 50 mm overlay whenever roughness exceeds
 
2500 mm/km.
 

Option 4: 	 10 Year Design Option 
 - road widened to class 1A and 1B 
standard (as appropriate) and strengthened to accommodate the 
10-year design traffic with 90 mm overlays for the 
Makeni-Chilanga section and 80 mm overlays for the
 
Chilanga-Kafue section and 50 mm thick overlays at 10 year

intervals thereafter.
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Option 5: 	 15 Year Design Option - as above but strengthened to
 
accommodate the 15 year design traffic with 120 mm overlays
 
for the Makeni-Chilanga sections and 110 mm overlays for the
 
Chilanga-Kafue section and 50 mm thick overlays at 15 year
 
intervals thereafter.
 

Option 6: 	 20 Year Design Option - as above but strengthened to
 
accommodate the 20 year design traffic with 150 mm overlays
 
for the Makeni-Chilanga section and 135 mm overlays for the
 
Chilanga-Kafue section and 50 mm thick overlays at 20 year
 
intervals thereafter.
 

3.4 Economic Evaluation
 

The above options were examined, using a 30 year economic analysis
 
period, as below:
 

Table 5 : 	Average Annual Economic Road Costs (Million Zambia
 
Kwacha) Per Year Per Kilometer for the Two Sections
 
of Road
 

Section A Section B 
Option (Makeni - Chilanga) (Chilanga - Kafue) Whole Road 

per Km per Km per Km 

Cost 	 Cost Cost
 

1 10.117 3.823 5.250
 
(do minimum)
 

2 9.283 3.437 4.772*
 
(periodic maintenance)
 

3 8.557 3.060 4.316*
 
(periodic maintenance)
 

4 8.783 3.287 4.543*
 
(rehabilitation
 
10 year design life)
 

5 8.840 3.327 4.587*
 
(rehabilitation
 
15 year design life)
 

6 8.893 3.370 4.632*
 
(rehabilitation
 
20 year design life)
 

* Whole road economic costs, include technical assistance, project supervision
 
and evaluation costs (see Tables 6, 7 and 8) estimated at ZKIO0 million
 
(economic costs) for the whole road length (49.4 km).
 

Source: Kafue-Lusaka Project Feasibility Study/Cost Analysis, John Burrow &
 
Partners, 1989
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In the above analysis, the consultants, John Burrow & Partners, used
Kwacha throughout their analysis. 
 The economic analysis is therefore
presented in 
terms of Kwacha rather than the more appropriate US$ monetary
unit. Without using HDM Ill, 
it is not possible to convert the aggregate
costs derived by the consultants from Kwacha to US$. 
 Using Kwacha rather than
US$ has the disadvantage that it is difficult to accurately assess 
the impact
of changes in the shadow rate of foreign exchange. But since the Kwacha
component of the project is small, depreciation of the Kw~rha has not had a
significant impact. Moreover, if the exchange rate is raised to US$1 
= K120,
based on 
current inflation rates and economic restructuring, the local
component of the project will become cheaper, thereby increasing the economic
feasibility of the project. 
 Therefore, on balance, conducting the economic
analysis in local 
currency will not significantly distort the economic ranking


of the options.
 

As shown 
in Table 5, Option 3 is lowest cost, followed very closely by
Option 4, 5 and 6. Cost is defined as the discounted cost of total 
annual
system cost defined as the sum of construction cost, maintenance cost and
vehicle operating cost, and other costs 
introduced later by USAID such as
technical assistance and contingencies. 
 The discounted cost is calculated by
discounting the annual 
costs at 
12 per cent discount rate over the thirty
years analysis period.
 

Though Option 3 is the lowest cost option, the consultant notes that the
option is very maintenance intensive. 
And, though this project takes great
pains to assure adequate maintenance of a rehabilitated road, implementing the
required level 
of maintenance in the absence of rehabilitation would be very
difficult for the Government, and would likely be delayed. 
 In that case the
vehicle operating costs would rise sharply, and the total system cost for
option 3 would undoubtedly exceed that of Option 4.
 
The consultant therefore recommends Option 4 since, with its thicker
pavement and higher level of design, it is not 
as sensitive to lapses in
maintenance as 
Option 3. USAID concurs with this judgement.
 

USAID carried the analysis a step further by testing the economic
feasibility of all rehabilitation Options (4,5 and 6) by calculating the
internal 
rates of return. 
 The minimum maintenance alternative (Option 1) 
was
considered to rcrr4rent the "without-project" case. 
That is, the analysis
assumes that tl'e Government of Zambia will carry out the expeoiditures
contained in th minimum alternative, even in the absence of the project.
IRRs for rehabilitation Options 4, 5 and 6 
The
 

were calculated from the output of
HDM III data but adjusted to include TA costs, etc (see Tables 6, 7 and 8,
pages 12-14) and therefore assume planned maintenance and no overloading. The
IRRs were determined as follows:
 

Rehabilitation Option 
 IRR
 

4 

25.8
5 

23.8
6 
 22.0
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On the basis of returns on investment criteria, rehabilitation Option 4
is most attractive. No sensitivity test was 
carried out since it would take
unrealistic changes to bring the IRR to below 12%, the point at which the
 
project's viability may be questioned.
 

Options 5 and 6 are also high (see Table 6, 7 and 8) but the IRR for
Option 4 is highest, and is therefore the preferred option. Viewed in terms
of incremental IRR, the incremental 
IRR of Option 5 versus 4 is negative,

indicating that the additional benefits of investing in Option 5 are not large
enough to justify the additional investment. The same is true for Option 6.
 

It should be pointed out that, though the difference in total system cost
between Options 4, 5 and 6 is very small (less than 1%), the difference in
construction cost is substantial. 
 On the basis of HDM III data on financial

road capital costs, it would cost an extra 15% 
for the Makeni-Chilanga section
and 18% for the Chilanga-Kafue section to move from Option 4 to Option 5; 
it
would cost 31% and 36% more, respectively, to move from Option 4 to Option 6.
 

It should also be noted that the 15 and 20 year design lives (Options 5

and 6) yield a longer "structural" road life, however these longer design

lives do not lessen the periodic maintenance required. Resealing will still
 
have to be done at 7 year intervals.
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Table 10
 

Project Cost Estimate (I)*
 

1. Preliminaries 2,730,150
 

2. Accommodation of traffic 1,123,650
 

3. Borrow pits 363,000
 

4. Site Clearance 550,000
 

5. Earthworks 1,030,000
 

6. Shoulders to Existing Pavement 383,000
 

7. Existing Pavement Preparation 382,000
 

8. Sub-base and base 2,770,000
 

9. Dense Bituminous Macadam Base 2,248,000
 

10. Surface Treatment/Crack Sealing 2,033,000
 

11. Pavement Repair Work 195,000
 

12. Drainage Improvement 1,185,250
 

13. Miscellaneous Items 352,000
 

(A) Subtotal 15,345,050
 

(B) Contingency (10% of (A)) 1,534,500
 

Total (A)+(B) 16,879,550
 

Detailed Design/Construction Supervision 1,600,000
 

Total Construction Cost 18,479,550
 

*Note: Based on construction occuring during 1991 and 1992, all line items
 
were taken from the John Burrow's study (Section 14) except for items 1,2,3,
 
13 and 14 which had to be readjusted downward( 3,028,000 X 100% = 15.58%)to
 
take into account the (19,435,000
 
adjustment needed to offset the dual carriageway section which was included in
 
the Burrow's study, however was deleted in the A.I.D project.
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Back Analyse to obtain MrI
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overlaying (do)
 

Apply overlay thickness as extra layer.
 
Analyse to obtain d~(new early life
deflection) for different overlay
 
thicknesses. 


Predict Design Life N for different
 
overlay thicknesses using derlection
 
criterion.
 

Iterate for various values of do
 

Plot Overlay Thickness vs Design Lire. 
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FIGURE 9 EXISTING PAVEMENT CONSTRUCTION-MODEL B 

Source: Reference 1 
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ANNEX IIl(C)
 

SOCIAL SOUNDNESS ANALYSIS
 

I. Sociocultural and Socioeconomic Context
 

A. Intraregional Context of the Road
 

1. User Countries
 

The Kafue-Lusaka road directly contributes to the intraregional flow of
 
commodities in southern Africa. This is especially true for Zimbabwe, Zambia,
 
Malawi, Botswana and eastern Zaire which utilize the road for imports and
 
exports. While most of the commodities originate from and are destined for
 
countries within the region, a small proportion of the traffic consists of
 
international trade outside the region. The road also facilitates the
 
movement of passengers from one country to the next.
 

Zimbabwe is connected with the Kafue-Lusaka road through three border
 
crossings: Chirundu, Kariba and Victoria Falls. Botswana is linked to the
 
road through the border post of Kazangula. From Lusaka a road leads to Malawi
 
through Chipata. The main route proceeding north from Lusaka branches
 
approximately 150 km. from the city, with a road going northwesternly through

the Copperbelt that links with the Zairean town of Lubumbashi. The second
 
branch proceeds northeast and again branches to either to Mpulungu on Lake
 
Tanganyika from which cargo is sent by ship to Rwanda and Burundi or Nakonde
 
on the border with Tanzania and onward to Dar es Salaam.
 

Information on traffic crossing the Chirundu, Kazungula and Victoria
 
Falls border posts indicates the importance of the Kafue - Lusaka road in 
intraregional trade. Out of a total of 354,859 tons of cargo which passed

through the three posts in 1988, 58 percent was transit cargo, that is not
 
from or for Zambia. Most of the transit cargo (86%) was northbound. The main
 
transit user was Malawi and secondarily Zaire. Together they accounted for 93
 
percent of the northbound cargo tonnage and 86 percent of the southbound
 
tonnage. Kenya, Swaziland, Rwanda, Burundi and Mozambique traffic accounts
 
for a very small proportion of the total tonnage.
 

The extent to which a particular country uses a route which includes the 
Kafue - Lusaka road section relates to factors influencing the viability of 
alternative routes and extraordinary circumstances in that country. For 
example, landlocked Malawi which normally produces enough maize for its
 
population, experienced a maize scarcity in 1988 due to refugees, floods and
 
drought, and therefore, had to import a large amount of maize. Maize was
 
hauled from Zimbabwe via the project road.
 

Use of alternative routes is influenced by factors internal and external
 
to their operations. This is particularly significant since charges are less
 
for transporting heavy, bulk items by rail rather than road. The railroads,
 
however, are unable to meet the demand and tend to be 
a more inefficient means
 
of transport (due to several reasons which are currently being addressed
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through SATCC). Also, political 
unrest hinders use of specific routes. For
example, insurgents in Mozambique have caused stoppage of the rail traffic to
Nacala, thus cutting Malawi off from its nearest seaport.
 

The major importance of all SADCC transport routes is to lessen the
countries' 	dependency on routes through the Republic of South Africa (RSA) and
to strengthen trade between the SADCC nations.
 

2. Sociocultural and Demographic Patterns
 

The population in the four SADCC countries and eastern Zaire which
depends on the Kafue -
Lusaka road 	totals some 30 million. There are
significant similarities among the countries in terms of patterns of
development and differences in indicators of general welfare. 
 As indicated in
Table 1, all the countries except Malawi have a relatively high rate of
urbanization and most have a significant industrial 
and manufacturing base
which is mainly centered on mining activities. However, indicators of general
welfare, i.e. infant mortality rates and GNP per capita, show a wide range of
difference. 
 Malawi has the highest mortality rate and together with Zaire the
lowest GNP per capita, while Botswana has the lowest mortality rate and

highest GNP 	per capita.
 

Table 1: Socioeconomic and Demographic Indicators*
 

Zambia Zimbabwe Malawi Botswana Zaire 

Population 
(millions 85) 

6.7 8.4 7 1.1 30.6 

Urbanization 48 27 20 39 
%pop 1985 

Infant mortality

rate 1985 84 77 
 156 
 71 	 102
 

GNP per cap

US$ 1985 390 680 
 170 840 170
 
%GNP Industry
 
& Manuf 1985 61 
 72 	 19 57 
 35
 

* 1985 statistics have been used since they are the only ones 
accessible on all of the countries and use 
of the same 	base year permits a
 
more 
accurate analysis of similarities and differences.
 

Source: World Development Report 1987, World Bank.
 

The five countries specifically affected by the Kafue 
- Lusaka roadexhibit sociocultural differences in 
terms of ethnicity and languages.
However, there is one overreaching unifying force among the people in the four
SADCC countries: 
 that is their common problematic history and experience vis
a vis the RSA apartheid system. Recognition of this common problem takes
precedence over sociocultural differences among the four SADCC countries.
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B. Kafue - Lusaka Area and The National Context
 

1. The Immediate Impact Zone
 

The immediate impact zone 
is from the Lusaka suburb of Makeni to the
Kafue river bridge, approximately 50 kms. 
 Kafue was developed in the 1960s as
a model industrial complex and is located 41 
kms. from Lusaka. Kafue town
currently has a population of some 21,000 people. 
The largest employers are
Kafue Textiles and Nitrogen Chemicals of Zambia. 
The town also contains the
Bata Tannery, Zambia Concrete, a brewery of chibuku (maize based) beer, boat
builders, a company manufacturing nets, twines and ropes, and a bakery. There
are several medium to large size wholesale and retail 
shops, service stations
with repair facilities, retail and open air markets, and various social
 
service facilities.
 

Chilanga, 14 km. from Lusaka, is the only town between Kafue and Lusaka.
It is the site of Chilanga Cement Ltd, an agricultural research station, 
a
botanic garden, arboretum, zoo, shops and normal social facilities.
 

Several businesses are adjacent to the road for about 8 kms. south of the
Kafue roundabout in Lusaka. 
 These include a soybean oil processing plant, a
stone quarry, engineering firms of various types and medium size
manufacturers. In addition, there are a couple of low income housing areas.
In regard to microenterprise activities, some 
15 sellers of crushed stone line
the road in front of the quarry and a few people sell handicraft items and
 
food.
 

Lusaka town contains some 600,000 people, with a slightly higher
proportion of males to females. 
 About 55 percent of the labor force living in
the greater Lusaka area are economically active in the formal 
and informal
sectors. 
 (The labor force is defined as those 12 years of old that 
are either
employed or unemployed or looking for work and 
are available for work.)
According to the Lusaka Urban Labor Force Survey of 1985 which included
informal sector activities, 73 percent of the men were active on 
the labor
market compared to 36 percent of the women. 
 Sales work is the most common job
for women (48%), whereas among the men almost half (45%) work as 
transport and

equipment operators and laborers.
 

2. National Context
 

Kafue -
Lusaka is part of the major road route which connects southern
and northern Zambia. 
 This section of road will effectively be in extension ofthe recently completed Regional Transport and Storage Development ProjectPhase II (the Kafue-Chirundu road rehabilitation) and will complete an 


unbroken stretch of high standard trunk road between Lusaka and Harare.
plays 
a role in imports and exports as well as domestic traffic. 
It
 

Road traffic accounted for 13 percent of the total volume of Zambia's
external 
trade in 1987, while rail accounted for 86 percent. Two main road
routes for Zambia are to Tanzania and to Zimbabwe via Chirundu. In absolute
terms the volume carried by road to Zimbabwe decreased between 1983 and 1987
because formerly more imports and exports went through the RSA. 
 However, in
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early 1988 Zambia lessened its restrictions on trade with and through the RSA
so the overall proportion of road traffic may have increased since then.
Furthermore, the increased focus on promotion of trade within SADCC and the
PTA is expected to result in an increase of road traffic on the project road.
 

An Analysis of Cross Border Traffic Movements at Chirundu, Kazungula and
Victoria Falls for the Year 1988 reveals that 147,536 tons of Zambia's

external trade passed through the three border posts. 
 Sixty-one percent of
the volume of imports were destined for locations other than Kafue or Lusaka
and 66 percent of the export tonnage originated in locations other than Lusaka
 an Kafue. 
Most of the other imports were destined for the Copperbelt and a
significantly large proportion of the other exports originated in this 
area.
Virtually all of the traffic used the project road.
 

Beside this traffic, some Zambia northbound exports traverse the project
road. In particular, cement from Chilanga is exported to Malawi, 
Rwanda and
Burundi and sugar from Nakambala (located on the road from Livingstone which
connects with the project road) is exported to Zaire, Rwanda and Burundi. 
 The
commodities destined for Rwanda and Burundi 
are taken by road to Mpulungu from

where they are forwarded by ship.
 

In addition to the external trade traffic on the road, the Kafue 
- Lusaka
road also plays a major role in domestic marketing of agricultural

commodities. Commercial farmers in Southern Province and the sections of
Central Province within the road catchment area produce cash crops and rely on
commercial agricultural inputs such as fertilizer.
 

Commercial 
farmers are classified into three categories: large scale,
small scale and emergent. A significant proportion of each category lives
within Southern Province and within Central 
Province, which includes the road
catchment area. 
 About 40 percent of the large scale commercial farmers reside
in Southern Province and most of the rest live 
in Central Province. These
farmers market hybrid maize, tobacco, sunflower seed, cotton, soybeans, wheat,
horticultural products, beef cattle, hogs, poultry and dairy products. 
 Also
 some Commercial Farmers in the project catchment area produce seed maize, seed
potatoes and seed wheat which is delivered to the Zambia Seed Company in
 
Lusaka.
 

In comparison the small scale and emergent commercial 
farmers primarily
market hybrid and traditional maize, sunflower seed, cotton, beans and
horticultural products. Forty-three percent of the 19,300 small scale
commercial farmers and 57 percent of the 101,700 emergent commercial farmers
 
reside in Southern Province.
 

Factors related to the efficiency of the marketing system are
particularly critical 
since nearly 50 percent of Zambia's population is urban
based, and hence purchasers of food. Overwhelmingly the main crop marketed in
Zambia ismaize, which normally accounts for some 80 percent of all the crops
marketed. 
 Seed cotton and wheat have vied closely for second position over
the past 3 to 4 years and soya beans is becoming a healthy fourth. 
 Zambia
produces enough oil 
seeds to meet about half of its edible oil requirements.
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Almost all commercial farmers use fertilizer. Currently 65 to 75 percent
of the fertilizer use occurs in Southern, Central and Eastern Provinces, which
reflects the distribution of commercial 
farms.
 

II. Beneficiaries
 

A. Direct
 

1. Road Construction Workers and Supervisors
 

An estimated 500 jobs will be created to implement the project. Some 95
percent of the positions will be for general laborers and 5 percent for
tradesmen (e.g. carpenters, steel 
fixers, and mechanics) and supervisors of
work teams. 
 In addition to the basic pay which isthe set government rate,
the workers will have the opportunity to earn overtime pay for more than 45
hours of work a week. The construction firm may also use a 
bonus system as
did the second construction contractor on the Chirundu road, whereby extra
income can be earned when a 
set task iscompleted within a given time frame.
Besides earning income, the tradesmen are expected to benefit from on the job
training which will upgrade their skill level.
 

Twenty percent of the new jobs created by the road work financed by USAID
will be targeted for women. The construction firm will be required to hire
women to work on the road and in the camps. This has been determined to be
feasible, as explained inpart IVA.
 

Many of the locally registered construction firms do not use Zambians or
other Africans as foremen, and hire expatriates. If this occurs then the
project construction firm will 
be expected to provide on the job training for
two to three Zambians in positions as assistants to the foremen. It is
anticipated that these people will already be on 
the firm's staff.
 

2. Commercial Transporters
 

Commercial 
transporters involved in intraregional and domestic trade
will benefit from rehabilitation of the Kafue 
- Lusaka road. The benefits
should be in terms of a) fewer accidents due to improvements, b) a reduction
in hauling time due to the elimination of potholes, expansion of road
shoulders, improved laybys, and better flow of traffic, and c) a reduction in
operating costs. The commercial transporters are registered companies which
are individually or jointly owned. 
 Ownership isprimarily ifnot completely

by men.
 

An analysis of vehicles crossing the three southern border posts reveals
that 47 percent of the vehicles are registered inZambia (Table 2). However,
Table 2 needs to be interpreted with care since trucks with Zambian license
plates are not necessarily Zambian owned. 
 A study of the trucking sector in
Zambia carried out inlate 1983 showed that a significant proportion of the
trucks registered by the private sector were owned by resident non-Zambian
firms and by firms from neighboring countries. 
 It does not appear that the
composition of the private sector trucking fleet in Zambian has changed much

since 1983.
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TABLE 2: 
 Origin Profile of Crossborder Truck Traffic

Chirundu, Kazungula and Victoria Falls 1988
 

Vehicle Type Origin and Number of Vehicles 

Zambia Zimbabwe Republic SA Botswana Other 
Trucks 11,517 4,536 7,116 600 692 

% of Total 47 19 29 2 3 

(GRAND TOTAL 24,461)
 

Source: 
 Derived from Tables 13, Coopers & Lybrand Associates, An
Analysis of Cross Border Traffic Movements at Chirundu, Kazungula and
Victoria Falls for the Year 1988, June 1989.
 

The 1983 study, by P. Moeller on behalf of the National Commission for
Development Planning and IBRD and published March 1984, found that there were
140 private sector trucking firms in Zambia with an average of 10 trucks.
Fifty-three percent of the firms were owned by Zambians. 
Almost half of the
firms were located in Lusaka and another 20 percent were located in either
Kitwe or Ndola. 
About 27 percent of the total number of trucking firms were
owned by resident non-Zambian firms, and comprised eleven nationalities, but
with Yugoslavian, 
Italian and Zimbabwean firms accounting for half of these.
Twenty-eight percent of the firms were registered foreign private firms
operating from outside of Zambia. 
This consisted of Zimbabwean (11),
Botswanan (9)and South African (8)firms.
 

No information was available on 
the age of the private sector fleet in
1983. 
 Most likely the average number of vehicles owned by the three
categories of firms has changed. 
 Availability of spare parts and new vehicles
as well as 
their cost have hindered growth of the commercial transport fleet.
Moreover, the initial 
cost of procuring equipment has barred entry .by
newcomers. 
 Currently a commercial truck costs 
an equivalent of over U.S.
$60,000 and tires cost over $500 each.
 

The Zambian public sector commercial transport fleet is under Contract
Haulage Limited (CHL) which has a 
fleet of 220 vehicles of which about 170 are
operational 
at any given time. It provides service for general 
and liquid
cargo throughout Zambia, the SADCC and PTA countries. 
The largest volume of
cargo is carried on 
behalf of parastatal organizations like Zambia
Consolidated Copper Mines, Chilanga Cement, Indeco Milling and farming

cooperatives.
 

The Zambia trucking fleet that handles intraregional cargo also plays a
significant role in domestic cargo. 
CHL for example hauls more domestic than
international traffic in 
terms of tonnage. 
And, although precise statistics
are not available on 
the private sector trucking fleet, it is estimated that
some 60 percent of their cargo isdomestic traffic. In fact because of the
relatively small 
size of the fleet in relation to demand, it is common 
for the
GRZ to declare the borders closed to Zambian transporters during the
agricultural season to haul 
fertilizer and maize domestically.
 

-V0
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3. Other Commercial Users
 

Besides the commercial transporters, numerous other types of companies
use the Kafue -
Lusaka road with their own vehicles. This traffic is domestic
rather than intraregional and involves commercial 
farmers, wholesale traders,
and manufacturers. For example, a 
number of the commercial farmers along the
Kafue -
Lusaka route produce vegetables, fruits and flowers for the export
market; these commodities are transported by road to the Lusaka airport.
 

For those who use the road on 
a daily or near daily basis, there should
be a significant reduction in operating costs. 
 Because of other economic
factors, however, it is extremely doubtful if the savings will be passed on to
consumers. The 
users are also expected to benefit in 
terms of fewer accidents
 
and increased convenience.
 

4. Passengers
 

There are three types of passengers: those in private passenger cars,
those on 
buses and those having obtained a ride in trucks. 
 The latter
primarily involves domestic travelers. Both domestic and intraregional
passengers will 
benefit from the road improvements. People living within the
immediate impact area shall benefit from better bus stops. 
 All passengers
shall benefit from an improved flow of traffic due to better road surface and
improved shoulders and laybys which should lessen the amount of travel time.
 

There is a daily bus service between Lusaka and Kafue, beginning at 4 am
in the morning and with at least 7 trips a 
day. Also, there is a regular bus
service between Lusaka and Siavonga, and between Livingstone and Lusaka.
 

At least a hundred people commute daily between Kafue and Lusaka in their
personal cars. 
 Other frequent users are residents and visitors to the
Entomology Center of the National Council for Scientific Research and the Mt.
Makulu Agricultural Research Station, and staff and trainees of the Zambian
Industrial and Mining Corporation Limited (ZIMCO) Institute of Management,

located near the project road between Chilanga and Lusaka.
 

In regard to intraregional passengers, there is
a bus departing Lusaka
and one departing Harare virtually every day. 
 In 1988 there were an average
of 65 people on 
each of the 681 buses that passed through Chirundu. Only 40
buses, presumably tourist buses, passed through Victoria Falls in 1988 and
they averaged 40 people. Since January 1989 
a regular bus service operates
between Francistown in Botswana, and Lusaka via Kazungula.
 

The analysis of cross border traffic combines passenger cars with other
light vehicles such as vans. 
 The number of light vehicles passing Chirundu
and Victoria Falls did not vary significantly, (12,712 and 12,212
respectively), whereas Kazungula had much less traffic (6,709). 
 The light
vehicles passing Chirundu in 1988 averaged 3.5 passengers. Incontrast, the
 average number of passengers in the light vehicles going through Victoria
 
Falls and Kazungula was 2.5 and 2 respectively.
 

/l 
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An analysis of light vehicle and bus passengers reveals that the former
carried two-thirds of the passenger traffic. 
 While no information exists on
the purpose of these trips it may be assumed that most of the passengers in
light vehicles were traveling in regards to tourism or holidays, and the
second most common purpose was 
probably business. 
 Except for tourist buses,
bus passengers were probably traveling on business and to visit relatives or
friends and of a lower socioeconomic class than were those riding in light

vehicles.
 

While no statistics are available, observations of passenger traffic
reveal 
that at least two-thirds of the passengers in light vehicles are male
and about 50 to 60 percent of the bus passengers 
are male.
 

5. Pedestrians
 

No statistics exist on 
the pedestrian traffic along the project road.

However, it appears that some 60 percent of the pedestrians are male.
 

Currently the road shoulder is often less than a meter wide.
project the shoulder shall Under the
be two meters wide, except for a stretch of some 7
kms in the Chilanga area which will be three meters wide.
the shoulders will The extension of
make walking along this major highway much safer for
pedestrians.
 

Accidents occur in front of the Chilanga Primary School which has an
enrollment of 2,000 students. 
 The school lies adjacent to the road
curves downwards at which
this site. The official speed limit in town is 50 km.
and there are warning signs on the approach to the school. 
 However, neither
of these factors result in most of the traffic slowing down; 
it is common
the vehicles to be moving at over 80 km per hour around the school. 
for
 

this is an international highway, ways of controlling the speed of vehicular
Because
 

traffic is limited by law. 
 The project engineers will investigate technical
options for slowing the traffic at this point.
 

B. Indirect Beneficiaries
 

1. Malawi, 
Zaire and Zimbabwe
 

Of the total volume of transit cargo passing through the three southern
border posts in 1988, 96 percent of the southbound cargo was
62 percent of the northbound cargo was destined for Malawi. 
from Malawi and
 
The northbound
cargo consisted mainly of cereals and other agricultural goods (48%) and
petroleum products (38%). 
 Fifteen percent of the tonnes were agricultural
inputs, predominately fertilizer. 
The southbound cargo consisted almost
exclusively of agricultural products, in particular tobacco, sugar, tea and
groundnuts.
 

Thus it can 
be surmised that all socioeconomic classes in Malawi will
indirectly benefit from the rehabilitated road facilitating external trade.
The poor shall 
benefit when food is imported such 
as
availability of kerosene for lighting. 
in 1988 and from the
 

Owners of medium and large scale
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farming operations will acquire imported fertilizer and should be able to
 
export their cash crops more efficiently. Vehicles owners may have better
 
access to petrol and diesel fuel.
 

The inhabitants of eastern Zaire, especially those living in Lubumbashi,

depend on receiving commodities imported over the road. 
 In 1988 31 percent of

the volume of all transit imports were destined for Zaire. Of the total

volume passing into Zaire, 46 percent were industrial products such as steel

bars and rods, chemicals, machines and spare parts. 
 Cereals and agricultural

products accounted for 11 
percent of the volume imported and other consumption

goods comprised 25 percent.
 

Only a small volume of Zairean exports are transported over the project

road and this consists mainly of industrial products such as copper sheets,

cobalt and zinc slabs.
 

Information 
on the type of cargo carried indicates that owners of

Lubumbashi industries and people in medium and high level 
positions will be
 
the main indirect beneficiaries in Zaire.
 

Zimbabwe will be another indirect beneficiary, largely by the project

enabling greater efficiency in transportation of exports. From the 1988
 
traffic data it is difficult to know precisely if the cargo stated as

originating in Zimbabwe had its origin elsewhere but Zimbabwe is either the
 
source or transit point. 
 However, certain types of commodities unquestionably

originated in Zimbabwe.
 

In 1988 113,071 tons of the traffic passing through the three southern
 
border posts and transiting Zambia are listed as having originated in

Zimbabwe. Virtually all 
of this cargo passed through Chirundu and over the

project road. 
 Cereal products and petroleum products accounted for almost
 
three-fourths of the total volume. 
 In addition 31,765 tons of traffic
 
originating in Zimbabwe were i ported to Zambia. Most of this cargo (80%)

consisted of industrial goods, such as steel 
bars and rods, chemicals,

machinery and spare parts. Agricultural inputs, especially seed maize and
 
irrigation equipment, accounted for 14 percent of the cargo.
 

Zambian exports to Zimbabwe are primarily of an industrial nature, such
 
as copper rods and billets, zinc sheets, bitumen, and telephone cables. It
 
also sells molasses to Zimbabwe.
 

2. Zambian Companies
 

The main Zambian company utilizing the project road is Zambia
 
Consolidated Copper Mines Ltd. 
(ZCCM), located in the Copperbelt. The

Government of Zambia through Zambia Industrial and Mining Corporation Ltd.
 
(ZIMCO) owns 60 percent of the shares. ZCI Holdings, a subsidiary of

Anglo-American, owns 27 percent of the shares and 7 percent is held by RST

International, which is part of the Sardanis group of companies. 
 Five
 
percent of the ordinary shares 
are held by the public and of these shares 76
 
percent are held by a company on behalf of Morgan Guaranty Trust Company of
 
New York, the depositary of American Depositary Receipts.
 

'37/
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Besides its direct operations, ZCCM also has subsidiaries which largely
provide supplies and services to it. ZCCM employees some 54,130 people, of
whom 2 percent are expatriates. An additional 7,861 people are employed by
its subsidiaries in Zambia. 
 Given that total 
formal sector employment in 1987
was some 356,500, ZCCM and its subsidiaries account 
for some 17 percent of
employment in the formal 
sector. In addition, it has forward and backward
linkages with other industries and hence affects employment and production in
 
various realms.
 

While ZCCM relies mainly on the port of Dar es Salaam for its exports,
some pass on the Kafue - Lusaka road to Zimbabwe, Botswana and the Republic of
South Africa. 
Moreover, a large proportion of the imports transported on the
project road are directly or indirectly for ZCCM and its subsidiaries.
 

Practically all 
of Zambia's exports and hence foreign exchange are
attributable to ZCCM. 
Thus, the amount of foreign exchange earned, the amount
of taxes collected and the earnings per share accrued by ZIMCO all 
relate to
Lie economic well-being of ZCCM.
 

Many of the other Zambian indirect users of the project road are
principal subsidiaries and associate companies of ZIMCO, the main GRZ
parastatal. ZIMCO principal subsidiaries consist of 94 companies, most of
which are in mining and industry including ZCCM and its subsidiaries. ZIMCO
percentage of equity ranges from 51 
to 100 percent. In regard to the 7
associate companies the percentage of equity ranges from 23 to 
50 percent.
 

As of March 1988 employment in ZIMCO companies totalled 140,408 including
those discussed above under ZCCM. 
Thus ZIMCO accounts for some 38 percent of
formal sector employment.
 

3. Zambian Consumers
 

Virtually thousands of rural 
and urban consumers may indirectly benefit
from the project through improved efficiency in marketing. These are people
who purchase goods transported on 
the road. For example, virtually every
Zambian household purchases sugar on a regular basis and a significant
proportion of the country's sugar output in transported over the project
road. 
 In addition, as mentioned in part I B, if the plans for reorganization
of the fertilizer marketing system are 
implemented thousands of commercial
farmers who purchase fertilizer will indirectly benefit from the project.
 

The other types of consumer products transported over the road are too
numerous to detail. 
 However, the previous sections provide the reader with a

notion of these.
 

4. Republic of South Africa
 

While the project does not intend that RSA be a beneficiary, it is
inevitable. 
The RSA sells and purchases commodities which are transported on
the Kafue - Lusaka road. Industrial products especially steel and chemicals,
vehicles and associated spare parts, and consumer goods such as 
food and
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products from the 
SADCC countries. 

Il1. Participation
 

SATCC has classified the Harare to Lusaka road route as a priority.

Kafue to Lusaka is the only portion of the Harare to Lusaka route which has
not been rehabilitated to a first class standard. 
 The GRZ also considers the

proposed road work as a priority and has been involved in making decisions
about the contents and design of the project. 
 The GRZ has already financed a
local engineering firm to provide engineering surveys for use 
in the design of
 
this project.
 

Road users have not and will not participate directly in the decision
making process for project design or implementation. However, numerous road
 users were consulted during the design of the project. 
 These users were very

pleased with the objective of the project.
 

IV. Sociocultural Feasibility
 

A. Female Road Workers
 

A target of 20 percent has been set for employment of women on the road
work. This has been deemed feasible based on conversations with a

representative of the second construction firm 
on the Chirundu road project,

and rural men and women along the road.
 

Zambian women have seldom been employed on road construction work. The
second USAID construction contractor on the Kafue-Chirundu road, however, did
seek out women workers during the last few m months when the men were not
doing a specific task properly. He found that they were quite good and
reliable workers. In this case, it appears that wives or other family members

of the men already employed were brought onto the labor crews.
 

Between Lusaka and Kafue there are numerous single female parents and
unmarried women without children. Conversations with some of them and with
fathers did not reveal any prejudices against women doing road work. 
Married
 women usually require the permission of their husbands to work. 
Since almost

all of the work will 
be done during the dry season, the jobs should not
conflict with the main agricultural tasks with which women are normally

engaged.
 

Recent assessments of females working on 
labor intensive road maintenance
and construction in Kenya reveal the following. 
 First, information

dissemination about job opportunities often occurs 
through channels which do
not reach women and unless those responsible for recruitment specify that
 women 
are to be employed then it is assumed that the jobs are only available
 
to men. Second, although men often claim that women cannot do the heavy
tasks, women were found carrying out virtually all types of work. However, it
varied greatly by site depending on the attitude of the men 
involved in
recruitment and assignment of work. 
 Third, male supervisors often reported
that the women were more reliable and better workers than the men. 
 Fourth,
in some cases 
it appeared that the immediate male supervisor and male workers

exploited women's ability and earnestness about their work.
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Because construction firms normally use their own 
staff or experienced
people as 
"boss boys" or leaders of work teams, it is not expected that women
will be hired for this position. Furthermore, it is questionable at this
stage if
women would be able to obtain the respect and approval needed from
male workers to successfully carry out the job responsibilities.
 

The extent to which the recruitment and employment of women will 
succeed
 on the Lusaka - Kafue road will be influenced by the attitude and behavior of
the project construction firm. The construction industry is dominated by men,
most of whom either do not believe in sexual equality or cannot be bothered
with addressing equity issues when carrying out their job responsibilities.

Unless the supervisor and foremen support the effort and recognize the
economic payoff to their work, the effort is unlikely to succeed.
 

2. Other Issues
 

The following sections on disruption and displacement include discussions
 on compensation for loss of building structures 
It should be noted that men
 are 
normally considered the head of household and hence representatives of
construction firms negotiate with them. 
However, if money is not used for the
 purpose for which it was intended then other family members suffer. 
Because
of this it is recommended that the loss of building structures be compensated
by in-kind payments to the extent possible, for example, providing poles, mud
 
bricks and a builder.
 

In the few cases where land will be acquired the person handling the
negotiations should be aware of intrahousehold dynamics and make the amount, of
payment known to male and female adult members. This information will permit

them to seek compensation from the recipient.
 

B. Disruption and Displacement
 

1. Introduction
 

Major work on an international highway such as the project road can cause
disruption and physical displacement of people in the following ways. 
 First,
deviation routes have to be identified: either existing adjacent low volume
roads or creation of temporary roads. 
 In the former the increased volume of
traffic may be hazardous to those living near the road. 
 If paths are created

they may be within the road access corridor, ie.60 metres, but cause a safety
risk to those who dwell immediately adjacent to the path. 
 Inmost cases the
engineers try to avoid having to negotiate to obtain private land on which to

build the deviation road because of the time involved.
 

Second, people who are living, cropping or trading within the road access
corridor are displaced. Third, an office and 
a road camp are usually
constructed along the route, with access to water an 
important factor. Land
is normally obtained from the government or by payment to the legal owner.
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2. Those in the Road Corridor
 

The Lusaka - Kafue road corridor is legally 60 meters wide. Anystructures 
(e.g. houses, graneries, trading stalls, and walls), crops being

grown or 
fruit trees planted in this corridor are not protected by law.
 

Between Lusaka and the Kafue bridge there 
are some 12 trading stalls ef
semi-permanent and permanent materials, most of which are selling fruits and
vegetables to people in passing vehicles, which are 
in the road corridor.

About 7 fruit stands made of unpressed clay bricks with tin roofs are located
at Chimamanga (km. 30). 
 The traders have paid for the building materials and
erection of these. 
Here women sell fruit and vegetables which they have
purchased from the large commercial Fresh Fruit Farm and to a lesser extent

local producers. 
 Except for some five isolated stands (three of permanent
materials) this is the main road side produce marketing spot along the project

road.
 

In addition there are approximately 30 family compounds, with houses,
graneries and other buildings within the corridor. 
 These are found primarily

between Chilanga and Kafue town (between kms. 35-41). 
 Many are located

between the railway line and road in front of a GRZ quarry. 
The people here
sometimes work as 
casual laborers at the quarry but are otherwise involved
with trade, hence the reason they settled close to the road. Here the men

make crude wooden frame chairs woven with raffia, wood animal carvings,
pestals and morters (for pounding maize). The families have been living here

for over five years and a couple houses show a substantial amount of
 
investment.
 

Closer to Kafue, between the old Kafue road leading to Chilanga and the
current main road, numerous 
families have settled with permission of the Kafue
Urban Council. Families here include carpenters, metal workers, shoe makers

and wood carvers. 
 It appears that only some five structures are on or over
the boundary of the road corridor. In addition there are a few farming
compounds scattered along the road with the houses probably within the road
 
corridor.
 

Legally these people with houses and other structures within the road
corridor do not have to be compensated and can be ordered to depart. However,

construction contractors have found that this approach can 
be very costly
because of delays and disputes which halt work on the road. 
 Hence, many

negoiate with those who are within the road corridor, offering to compensate

the people for the structures which have to be abandoned and sometimes

offering casual employment for a family member. 
Since the total cost of
compensation is estimated to be under $20,000 payable in kwacha, the GRZ is

expected to support this approach and provide the funds.
 

In some locations people are growing maize within the road corridor.
This is particularly evident between the road and the commercial 
farms.

Laborers on the farms are usually the people who have planted the crops. 
 The
project contractor will make public announcements in newspapers and on 
radio
stating when road work will 
begin and warning growers that their crop will be
in jeopardy if not harvested immediately after the rains. (The practice is to
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allow the maize to dry in the field.) It might be assumed that after work
 
has been completed on the road, the former growers will recommence planting of
 
maize and will not have lost any land to the improved road since no maize is
 
now being grown within 3 meters of the road.
 

3. Those Effected by Diversion of Traffic
 

Between Chilanga and Kafue town the possible options for diversion of
 
traffic include use of the Chilanga quarry road, the pipeline road and old
 
Kafue road. From Kafue town to Kafue bridge and from Chilanga to Lusaka city
 
a path may be made parallel to the existing road and within the road
 
corridor. Especially in these cases, the construction engineers will need to
 
be aware of the disruption and risk imposed on households with compounds are
 
near the diversion road. In particular there are about seven sites where the
 
deviation road could readily pose a threat to the inhabitants. These are in a
 
township immediately within the border of Lusaka Urban Area (around km 11), in
 
Chilanga and Kafue towns, and a few rural sites.
 

The publicity and uproar over a serious collision of vehicles or child
 
being hit by a vehicle on a deviation road could hinder work on the road and
 
provide negative publicity on USAID and the construction firm. Hence, the
 
selection of the deviation road will include attention to the number of
 
families which might be at risk. Furthermore, when residential buildings are
 
within some 25 meters of the deviation road, the families will be compensated
 
to build houses further from the flow of traffic.
 

4. Those Effected by Road Realignments
 

Two realignments will occur near Lusaka to eliminate dangerous blind
 
spots. The realignments will involve securing land lying on the inside of the
 
now dangerous curves in the road. In one case land will be obtained from the
 
owner of a large commercial farm. The second realignment cuts through the
 
fields of three to four smallscale farmers, Particularly in this case the
 
construction supervisor will be made aware of intrahousehold dynamics and make
 
the amount of compensation known to all adult family members, not just the
 
male head.
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INSTITUTIONAL ANALYSIS
 

1.0 Overview of Roads Department
 

The Roads Department of the Ministry of Works and Supply (MOWS) is
responsible for the construction and maintenance of primary and secondary
roads which comprise approximately 21,000 km or 54% of the roads gazetted in
Zambia. These responsibilities entail 
administering all
International Main (T) and Main (M), 
roads designated as


which form a major portion of the primary
system linking provincial capitals with one another and other SADCC
countries. 
 In addition, the Roads Department has administrative
responsibilities for secondary District (D) roads which link the primary
network with district headquarters and economic centers. 
 The Roads Department
is responsible for implementing policy, budgeting and administering the nine
provincial organizations 
in the country. The Department is comprised of a
Headquarters in Lusaka, responsible for coordination, planning and centralized
provision of services, and nine provincial divisions which carry out the
organization's primary task of road maintenance.
 

2.0 Organization of the Roads Department
 

2.1 Headquarters
 

The headquarters 
in Lusaka is comprised of the Offices of the Director
and Deputy Director, four functional sections, the Mumbwa Workshop, the
Materials Laboratory, and Training School.
a 
 Each of these units is headed by
a Senior Executive or Executive Engineer (see organizational chart in
Annex lID). 
 The four functional sections 
are Planning and Design,
Maintenance, Administration and Contracts.
 

The Planning and Design Section is subdivided into the Survey and Drawing
Office and the Planning and Design Office. 
 The Survey and Drawing Office has
very limited capabilities because 60% of the personnel slots are 
vacant.
However, their services will 
not be required for this project because a
complete Schedule of Cross Section Data has been compiled by John Burrow &
Partners as 
part of the Feasibility Study/Cost Analysis provided as 
input to
the project design. 
 It will therefore be a relatively easy task for the Final
Design contractor to complete longitudinal (horizontal and vertical) and cross
sectional drawings, drainage structure and miscellaneous drawings, and perform
soil analysis testings.
 

Also located at the headquarters is the Traffic Statistics Office which
supports both the Planning and Design Office and the Maintenance Section. 
 The
Traffic Statistics Office is responsible for data collection and traffic
analysis and maintains detailed records of traffic counts taken 
over a period
of years at various locations throughout the country.
Office does Although the Statistics
a creditable job in carrying out its mandate to collect data on
country-wide traffic flows, it is not envisaged that they will 
be the primary
data collection unit for project evaluations. 
 Under Local Currency
Counterpart Funds Project No. 2.68, Kafue-Lusaka Road Rehabilitation
Administrative Support, kwacha has been earmarked for data collection services
procured through A.I.D. Direct Contacts (i.e. 
purchase orders) from local
 

I,
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consulting firms. The contract method of data collection has proven to be
 
reasonably economical, flexible and easiest to tailor to the exact needs of
 
project evaluations.
 

The Administration Section has primary responsibilities for personnel

management functions such as 
hiring, firing, creation of new staff positions,

salaries, administration of leave time, and other tasks related to staffing.

Since the project cannot address the primary personnel issue related to pay

structures and a sufficiently attractive benefit package to hire and retain
 
management personnel, no further analysis will be made of this section.
 
Problems emanating from the salary/benefits package offered by the section
 
will be discussed below under staffing.
 

The Maintenance Section, administered by a Senior Engineer provided by

NORAD, has a central role in policy making and the identification,
 
prioritization, coordination and monitoring of maintenance activities carried
 
out by the Provincial Road Engineers. This section also plays a central role
 
in the allocation of funding to the provinces. Maintenance will be further
 
discussed below under the Operations heading in the Analysis of Institutional
 
and Management Capability.
 

The Contracts Department will play a critical role in the success of the
 
project at two stages of implementation. First, the Executive Engineer for
 
Contracts will have the primary GRZ responsibility for the development of
 
advertisements, host country solicitation/contract documents, the review of
 
bids/recommendation of awards, 
follow-on contract administration, and
 
coordination with A.I.D. to 
ensure that all documents and Departmental

procedures conform to HB 11 rules. 
 Due to his previous experience with A.I.D.
 
regulations on the Kafue-Chirundu Road Project, it is anticipated that the
 
Executive Engineer will not encounter any significant problems with
 
preparation of documents, contract award and administration, and securing

required A.I.D. approvals. The staff of the Roads Department has a good

working relationship with USAID/Zambia, so close coordination will be easy to
 
achieve. 
 The second important function of Contracts will be the review and
 
certification of invoices for payment. 
 Invoices from the construction
 
contractor will first be reviewed by the construction supervision contractor
 
and then re-checked by the Executive Engineer who will pass them to the
 
Director of Roads for certification. Invoices of the construction supervision

contractor will be be verified for accuracy by the Executive Engineer and
 
passed to the Director of Roads for certification. All dollar payments will
 
subsequently be made by A.I.D. and kwacha payments will 
be made by the
 
accounts section of the MOWS. 
 Payment problems are not anticipated because
 
USAID/Zambia did not experience problems with either the timeliness or the
 
accuracy of the Department's payment approval process under the Kafue-Chirundu
 
Project. Further, a 
July 1989 RIG audit report found that financial controls
 
over disbursements were adequate for the recently completed Kafue-Chirundu
 
Project.
 

The Mumbwa Workshop is located approximately 20 km west of Lusaka on the
 
Old Mumbwa Road and provides maintenance/overhaul services for engines, plant

and vehicles owned by the Department and serves the provincial organizations
 
as a central spares distribution facility. The workshop, established under
 
the World Bank Third Highway Project, was originally administered for Roads by
 
the Mechanical Services Department (MSD) but is now administered by an
Egyptian expatriate hired under a local contract. While the workshop provides
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a centralized service to all provinces in theory, the facility has never fully
achieved this objective due to insufficient funding and a lack of staff with
sufficient mechanical expertise. While the facility is well stocked with
spares, there have been bureaucratic delays in transferring responsibilities
for distribution of spares from the MSD to Roads.
 

The materials lab has the capability to do basic soils testing. 
 However,
it is not anticipated that their services will be required to any great extent
for this project. During the Feasibility Study/Cost Analysis completed prior
to project design, John Burrow and Partners implemented a thorough program of
testing which has been fully documented in their report to A.I.D. 
Since this
report will be available for the engineering firm contracted to complete the
final design, it is not anticipated that any significant additional 
testing
will be needed prior to the commencement of construction. If any additional
testing is required itwill 
be performed by the engineering consultant
responsible for the design/construction supervision. 
 Lab equipment required
by the construction supervision contractor to monitor the quality of
construction will be procured as a provisional 
sum item under the construction
contract and be set up in 
an on-site facility at the construction camp.
 

The Training School, 
established in 1985, provides both theoretical and
practical training for road foremen termed "gangers". To date, only 60
gangers have received training in labor intensive road maintenance techniques
due to 
initial problems in hiring an adequate staff. However, this problem
has now been solved and the Training School is 
an ongoing and integral part of
operations. The training program consists of a sequence of 6 months theory, 6
months on-the-job and 6 months theory. 
An additional 30 gangers will graduate
in September 1989, making a total of 90 trained maintenance crew supervisors
available for duty in the provinces. This program appears to have been
effective in improving the level 
of performance among road maintenance crews
due to increased knowledge of techniques and effectiveness of supervision by
road gangers. 
 It is conceivable that the effectiveness of the program may be
largely attributed to the relatively low level 
of turnover at the technician
level of the Department (approximately 5 % annually). 
 If Roads continues to
retain technicians at current levels, it is probable that this training will
continue to produce positive results as the number of graduates grows over
 
time.
 

There is
a definite training void in the area equipment maintenance. This
problem has arisen because of a GRZ reorganization of the MSD. Formerly, the
MSD had Government wide responsibilities for the maintenance of equipment and
vehicles, and thus, the Department was mandated to use their maintenance
services for all 
plant and equipment. 
 The MSD has recently been reorganized
under a profit-making parastatal 
charter so the Department has the flexibility
to shop around for the most advantageous contract maintenance service, or
alternatively, develop its 
own capability. The project will 
address this
opportunity to strengthen the Roads Department's capability to maintain
equipment by providing short term training in equipment maintenance. Details
of this program are included in the Training Plan.
 

2.2 Provincial Organization
 

Each provincial organization is headed by a Provincial Roads Engineer
(PRE) who is responsible for the maintenance of the class T, M and D roads
within the province. Each provincial organization, with headquarters in the
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provincial capital, is divided into maintenance zones. Each of the zones,

which total 
127 country wide, has offices and living facilities for the

workforce and their families. 
 Road Foremen (gangers) and the workforce are

usually provided with transport and basic equipment. Each zone has been

provided with a tractor, trailer and mower. 
A water tanker and tipper truck
 
are generally provided for every 4 or 5 zones. 
 The zone establishment carries
 
out routine and recurrent maintenance work such as pot hole patching, grading,

drainage, clearing, grass cutting, painting of center lines, and other routine
 
tasks.
 

A number of District Offices are located throughout the country. Each

district, comprised of several zones, is headed by a Road Superintendent.

Responsibilities of the District Office are more extensive than those of the
 
zones, and include extensive work to repair failures on paved roads and

replacement of damaged culverts in addition to 
activities carried out at the
 
zone level.
 

Periodic maintenance (overlaying and sealing) and regravelling is carried
 
out by the Department and by contract, subject to available GRZ funding and

the availability of Departmental resources. All major in-house Departmental

works are implemented by augmenting existing District Office resources 
in
 
relation to the size of the given job. For instance, a major maintenance

activity could require the movement of several 
pieces of equipment and

reassignment of additional manpower. However, major works are supervised and

controlled by the Provincial Roads Engineer even 
if District level resources
 
are utilized to do the work. In-house works are 
inevitably constrained by a
 
severe lack of equipment and adequately trained supervisory personnel so major

maintenance works must generally be contracted out.
 

Road construction and major rehabilitation such as the Kafue-Lusaka Road

Rehabilitation Project are 
carried out by contract, awarded and controlled by

the Roads Department Headquarters in Lusaka. A consultant is generally

engaged to supervise the works.
 

3.0 Analysis of Institutional and Management Capability
 

3.1 Staffing
 

The Roads Department has experienced very serious problems in the hiring

and retention of qualified staff, particularly at managerial and professional

levels. At the level of Executive or Senior Executive Engineer (i.e.,

Department Head or Provincial Roads Engineer level) only 10 of 27 existing

positions were occupied as of December, 1988. The problem of vacancies
 
continues down through the organizational hierarchy in practically all

functional areas, 
including laboratory staff, mechanical and materials
 
personnel, and on-site line supervisory personnel. For instance, as of

December 1988 (see 1988 Staffing Levels 
in Table 1 below) only 14 of 29

critical Road Superintendent positions were 
filled. The Superintendent

positions also indicated a negative trend 
in which vacant slots increased from
9 at the beginning of the year to 15 at the end. Obviously, this situation
 
seriously constrains the Department's ability to adequately manage the scarce
human, physical and financial resources necessary to maintain the 21,000 km of
 
roads under its charge.
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The problem of retention of adequate staff is most critical 
at the
 
management and professional levels where the lack of pay and benefit packages

offered by the Department pushes qualified staff into the private/parastatal

sector which provides more attractive remuneration. Even if the Department is
 
able to hire qualified engineering/technical graduates from Zambian
 
institutions, it is highly unlikely they will be retained long enough to be

developed into senior management (current annual salary is less than $1500).

This is evidenced at the provincial 
level where only 2 of 9 PRE's are native
 
Zambians. Remaining PRE slots are filled by 3 British OSAS managers (2 of
 
which are being terminated by ODA) and 3 expatriates under local contracts.
 
This is further evidenced at the Headquarters where expatriates under foreign

assistance programs fill key slots on a long term basis. 
 The Deputy Director

and Executive Engineer for contracts have been provided under the British OSAS
 
Program and the Senior Executive Engineer for Maintenance by NORAD. While the
 
use of expatriates may not be optimal 
from the point of view of utilizing

Zambian human resources, it is probably the only way the Department could
 
efficiently operate at the present. 
 Yet, this arrangement for the provision

of key management personnel leaves the Department at 
the mercy of the foreign

assistance programs which may or may not be there with needed technical
 
assistance. For instance, the OSAS program provided 6 Executive or Senior
 
Executive engineers at Headquarters in 1985, whereas for reasons outside the
 
control of the Department, only 2 are currently being provided. 
 In 1985,

there were 12 OSAS engineers at the Department, a figure which will be reduced
 
to 3 shortly.
 

FINNIDA is currently providing six engineers on a long-term basis. Three

road maintenance engineers are working in the Lusaka Province under a pilot

project which is scheduled to run through 1993 and may be expanded to other
 
provinces. Three engineers have also been provided to establish a stone
 
crushing facility at Kafue. 
 Their services are scheduled to end in 1990.
 

It is because of this seemingly irreversible trend in hiring and

retaining Zambian management/professional level 
staff that the Department has
 
concentrated efforts on a bottom-up personnel development program centered
 
around the training school [)r road foremen (gangers). Personnel at the
 
technician level have tende( to stay with the Department on a long term basis
 
so 
it has been possible to realize the benefits of in-house training.
 

In summary, the Roads Department has the same problems with hiring and
 
retaining competent staff which are 
faced by all GRZ Ministries. Until the
 
Government modifies the salary/benefits package which the Department may

offer, competent management/professional personnel will continue to 
flock to

the private and parastatal organizations. In the near future, the Department

will have to rely on its own 
training program for road foremen, and assistance
 
from donors for senior level management staff and appropriate training. Given

the turnover pattern experienced by the Department, it may be most effective
 
to direct as much training as possible toward the technician level (such as

training for mechanics already on the staff who have shown potential) because
 
artisans and technicians have demonstrated the most longevity and loyalty

within the organization.
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3.2 Operations
 

The Department's two main areas of responsibility are construction and
maintenance of International Main (T), Main (M)and District (D)Roads. All
construction and major maintenance such as 
rehabilitation are contracted out
 
so Departmental actions in that regard are confined to contract administration
 
and monitoring construction. The primary operations of the Department are
therefore focussed on maintenance activities such patching, cleaning and
as 

repairing drainage ditches, and periodic resealing of road surfaces to prolong
their useful lives. 
 It is because of the relative importance within the

organization and the critical 
nature of the activity in general that the

following discussion focuses on the organizational process of how the
 
Department carries out maintenance.
 

3.2.1 Goals: Goals are initiated by each Provincial Roads Engineer (PRE),

reviewed by the Roads Department Headquarters in Lusaka and forwarded to the

Ministry of Finance to be programmed in relation to Government-wide
 
requirements and available funds. 
 For instance relevant information for

decision making purposes regarding paved roads would include necessary

resealing, vegetation control, ditch digging, drainage structure clean-up and
pothole patching. On gravel roads the resealing task would be replaced by

regravelling.
 

3.2.2. Planning vs. Implementation: Both tasks are initiated by the PRE.

Levels of implementation are always less than those planned due to funding

constraints, and the availability of equipment and labor. 
At the end of the
 year the Headquarters in Lusaka does a comparison study on planned vs. 
actual

work implemented and makes appropriate adjustments in requests for funding,

deployment of equipment and personnel, and other actions.
 

3.2.3 Accountability: The responsibility for both financial and technical
 
issues lies with the PRE's. 
 They report to the Director of the Roads

Department who reviews technical 
matters and renders decisions. However, on
financial issues the Director must consult with the Ministry of Finance and

Ministry of Power, Transport and Communication. On administrative matters
only, the PRE's are responsible to the Provincial 
Permanent Secretaries who
coordinate and monitor all government activities within the province.
 

3.2.4 Level-of-Service Standards: There are three classes of paved roads.

They are Class IA: 7.3 meters-wide carriageway with 3 
meter shoulders (only
one road of this type exists in Zambia), Class IB: 6.7 meters-wide carriageway

with 2 meter shoulders (only a few of this type of road exist in Zambia; 
and

Class IC - 6.1 meter wide carriageway (most paved roads in Zambia are of this
class). Current Roads Department practice calls for a double seal surface

dressing, and for every road to be resealed at least 
once every seven years.

This is defined as periodic maintenance.
 

3.2.5 Training: Training is an extremely important element to maintain an
effective level of service. 
 The Director of Roads stated that his philosophy
is to 
strengthen the base of the organization by concentrating on improving

the efficiency of road maintenance crews. As previously described,

maintenance repair gang leaders will be for 
a training course given in
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Lusaka. Roads Department feels it is more important to provide short-term
 
training for its road technicians and maintenance gang leaders than it is to
 
provide long-term training for the engineers. The road technicians and
 
maintenance gang leaders tend to remain with the Roads Department long-term
 
versus the engineers who work only for short durations before going to
 
better-paid jobs. Current managerial courses for Road Provincial engineers
 
are of 4 weeks duration.
 

The Director of Roads believes that more short-term intensive training is
 
needed especially in the area of mechanical services because the Department is
 
taking over responsibilities for equipment maintenance from the Government's
 
Central MSD. Roads is also getting 3 new road maintenance equipment units
 
which will need preper maintenance (one unit is being provided by the current
 
A.I.D.-funded Kafue-Chirundu Road Project).
 

3.3 "Organizational Framework (Maintenance Section):
 

3.3.1 Decentralization: The Road Maintenance Section is mainly
 
decentralized. The entire Zambian Roads Department consists of 127 Road
 
Maintenance Zones. Each zone has approximately 150 km of primary/secondary
 
paved/gravelled roads. Each PRE is responsible on average for 12 maintenance
 
zones. Each zone crew is comprised of 10-15 people including the road gang
 
leader. General laborers are hired as needed for specific jobs on a casual
 
basis. In each province there are usually Urban City Councils who are
 
responsible for road maintenance of urban roads. Only planning control (i.e.,
 
for new capital projects) and budgeting are performed on a centralized basis
 
by the Roads Department Headquarters in Lusaka. As stated above, mairtenance
 
plans are initiated by the PRE's.
 

3.3.2 Organizational Relationships: Provincial Roads Engineers are
 
responsible to the Permanent Secretary of their Province (administratively
 
only). However, for technical and financial support they report to the
 
Director of Roads. The PRE is responsible for the maintenance crews working
 
in each zone.
 

3.3.3 Personnel and Equipment Distribution: Roads Department Headquarters
 
hires all engineers and road technicians and deploys them wherever services
 
are needed. The PRE is responsible for hiring all maintenance crew personnel
 
(drivers, laborers, gang leaders, etc.) The Roads Department Headquarters
 
procures and distributes equipment.
 

3.3.4 Equipment Availability and Utilization: This is the responsibility of
 
the PRE, however the task is closely monitored by the Roads Dpnartment
 
Headquarters which deploys equipment to provinces based on locu1 requirements.
 

3.3.5 Road Maintenance Budget and Expenditure: PRE's are responsible for
 
submitting a budget for their province on a quarterly basis to the Roads
 
Department Headquarters. Work preparation for the annual budget is usually
 
started by the PRE's in August. The Roads Department Headquarters authorizes
 
the request, then sends the request (with revisions) to the Ministry of Power,
 
Transport and Communication which in turn submits the request to the Ministry
 
of Finance for final review. In November the Ministry of Finance submits the
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request (which has been reviewed by the Cabinet Office) to Parliament for
 
approval. Parliament approves the budget in December for the next fiscal year

which starts January 1. Expenditures are analyzed by the Roads Department at
 
the end of the year after the budget has been spent. The Roads Department has
 
flexibility to move funds from one line item to another to implement programs.

A supplementary appropriation may be requested by the Roads Department for
 
additional maintenance.
 

3.3.6 Work Programs or Plans: These actions are initiated by the PRE's and
 
approved by the Roads Department Headquarters. Special capital programs

(large new construction projects) are initiated by the Ministry of Works and
 
Supply and approved by the National Commission for Development Planning and
 
the Ministry of Finance.
 

3.3.7 Private Sector Contracting Capacity and Utilization: There are 5
 
approved contractors available in the country for construction jobs consisting
 
of a value of K41,000,000.O0 ($2,562,500.00) or more. It is believed that
 
only one of these firms is actually Zambian owned, and therefore itwill be
 
necessary to solicit bids from other contractors in the SADCC region or the
 
U.S.
 

4.0 Equipment
 

Equipment is deployed by the Director of Roads to the provinces on an as
 
needed basis (see Table 2 for a breakdown of the Roads Department
 
Plant/Vehicles/Equipment Inventory). While the Department owns a sizable
 
amount of equipment, the upkeep and ongoing maintenance of these units has
 
been a problem for a number of reasons. Stocking of adequate spares has been
 
a problem which the Department has attempted to resolve by standardizing on
 
certain brands of trucks such as Mercedes and Mitsubishi. Another problem has
 
been attributed to inadequate service from the MSD. However, the Roads
 
Department is no longer mandated to use their services and is attempting to do
 
more repair/maintenance work in-house. In addition to the Mumbwa Workshop,
 
each provincial headquarters has a workshop and a staff of mechanics.
 

http:2,562,500.00
http:K41,000,000.O0
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METHODS OF FINANCING
 

1.0 Responsibilities for Implementation
 

This project will be obligated under a bilateral grant agreement with the
 
Government of the Republic of Zambia (GRZ). REDSO/ESA/RFMC will be the
 
authorized accounting station for the project and will be responsible for
 
grant disbursements and financial accountability until USAID/Zambia's

controller arrives in August 1990. 
 At that time, certain financial management

responsibilities will be transferred to USAID/Zambia. Foreign exchange will
 
be disbursed for the provision of international training, the procurement of
 
equipment and spares, design supervision services and construction services,

unless 
a Zambian owned contractor is awarded the construction contract. In
 
this case, the Zambian-owned contractor will be paid in kwacha procured from
 
the Bank of Zambia under local cost financing. To the maximum extent
 
possible, the host government will provide local currencies under a standard
 
counterpart funds agreement signed by USAID/Zambia and the GRZ. The
 
counterpart funds agreement will finance a maintenance sinking fund, land
 
acquisition costs, disruption compensation for displaced persons, training and
 
locally produced maintenance equipment. Accountability for these funds will
 
remain with USAID/Zambia.
 

Host country contracting was successfully utilized to procure nearly

identical goods and services under the recently completed Kafue-Chirundu Road
 
Rehabilitation Project. 
 These include the procurement of design/supervision

and construction services, and maintenance equipment/spares required to
 
achieve project objectives. The contracting capability of the GRZ was found
 
to be satisfactory under that activity.
 

In compliance with State 185082, before host country contracting

procedures can be used to implement this project, the Mission Director must
 
certify in writing, on a case by case basis, that the Roads Department, the
 
host country implementing agency, has the capability to undertake the required

procurements. This certification, included as Annex I.I to this project
 
paper, has been made by the Director, USAID/Zambia based on: (1) the recent
 
performance of the Roads Department in successfully administering an almost
 
identical 
set of host country contracts under the Kafue-Chirundu Road
 
Rehabilitation Project and a positive finding on the effectiveness of those
 
procedures by RIG/A/N in Audit Report No. 3-690-89-17, (2)a current review of
 
host country contracting procedures by the Controller, USAID/Zimbabwe and the
 
design team, and (3) in conformance with AID/W guidance, the Mission's plan to
 
monitor and control the required GRZ contracting procedures.
 

Under the recently completed Kafue-Chirundu Road Rehabilitation Project,

the Roads Department demonstrated the capability to effectively administer
 
host country contracts for all of these activities. As was the case under
 
Kafue-Chirundu, all contracts under this project will 
be in compliance with

A.I.D. Handbook 11 procedures. Further, all A.I.D. financial, legal,

engineering, contracting and commodity officer approvals will secured, 
as
 
required, prior to A.I.D. approval of contracts for both services and
 
commodities. Contracts will be administered by the senior engineer in charge

of the contracts section of the Department, who successfully administered all

host country contracting under previous A.I.D.-financed road rehabilitation
 
projects.
 

I' 
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Host Country contracting actions are 
expected to exceed $100,000
dollars under this project. In compliance with State 185082, A.I.D.
approvals of the following interim steps 
in the contracting process will
 
be carried out:
 

1. The shortlist of prequalified firms for both the procurement

of design/supervision and construction services, and
 

2. Solicitation documents for the procurement of services and, 
as
required by Handbook 11, 
 road maintenance equipment and 
spare
 
parts.
 

Pei, State 185082, a representative of USAID/Zambia will 
be
included on the Department's evaluation panel 
for services contracts as
an observer to 
assure that the evaluation is done fairly in accordance
with 
the stated method and criteria in the solicitation process. 
 It is
envisaged that commodities will be procured by the design/supervision

contractor, acting as 
an agent of the Department. Although the
Department successfully procured equipment in conformance with Handbook
11 procedures in the past, 
it was determined by the design team that the
upcoming commodity procurement should be handled by a procurement agent
in order to free the Department to carry out its primary task of
administration of the contracts for design/supervision and construction
 
services.
 

The Department has demonstrated adequate financial 
control
procedures under Kafue-Chirundu in approving payments made by A.I.D.
under Direct Letters of Commitment. All disbursements were first
certified correct by the Director of Roads, administratively approved by
the USAID/Zambia project officer and certified for payment by RFMC.
These procedures will 
be used to implement this project.
 

Contract administration and financial 
control procedures of the
Roads Department under Kafue-Chirundu were carefully reviewed by RIG/I/N
in Audit Report No. 3-690-89-17. The report stated "The audit disclosed
that the project objective of facilitating the movement of key
commodities was achieved, 
as construction was substantially complete, the
overall quality of construction was 
excellent, and provisions were made
for the future maintenance of the road. 
 In addition, internal controls
over $12.1 
million of disbursements were adequate to ensure that work was
satisfactorilly completed in conformance with applicable contractual
 
requirements and A.I.D. regulations."
 

All host country procurements and procedures under this project
are the same as 
those successfully implemented under the Kafue-Chirundu
Road Project. Based on 
their recent performance and our current review
of their procedures, the USAID/Zimbabwe controller, the design team and
USAID/Zambia have determined that the Roads Department has 
the capability
to undertake the host country contracting procedures described herein.
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All kwacha disbursements of GRZ-owned counterpart funds will 
be made from
 a project working account controlled by the Roads Department. Disbursements
of K2,560,000 in local 
currency, provided by the host government for land
acquisition, training and equipment, will 
be made from the project working
account. Additional local currency in the amount of K120 million for the
sinking fund will be deposited in a special interest bearing account at a
local commercial bank. The deposits of K60 million each must be made prior to
January 15, 1991 and November 15, 1991. The appropriate amount of local
 currency will be transferred periodically from the interest bearing sinking
fund account to a separate project working account to meet the annual
requirement to top up the maintenance budget for the Lusaka-Kafue-Chirundu
 
Road to adequate levels. 
 These transfers will be in accordance with the
annual GRZ budgeting process to fund Roads Department operations. Funds
deposited from local 
currency generations will not be commingled with the GRZ
regular budget account. For estimates of revelant costs, see Table I and the
related discussion in Annex III.F., Maintenance Analysis. The counterpart
funds agreement must be signed and the aforementioned accounts established
prior to the signing of any host country contracts, or other commitments
requiring local currency contributed by the GRZ to
as part of this project,
minimize delays in making payments. Payments from the working account will 
be
made to the local training institution and to suppliers of locally produced
equipment. All kwacha payments to contractors must be authorized and approved
by the Director of Roads 
or his designee in accordance with the USAID/GRZ
counterpart fund agreement for the project. 
 Kwacha payments will be effected
by the Accounts Department of the Ministry of Works and Supply based upon the

Director of Roads approval.
 

All payments from the USAID grant will be certified by RFMC until
financial accountability is transferred to the Controller, USAID/Zambia.
Administrative approval will be given in Zambia for dollar payments to
final design/construction supervision contractor, the construction 
the
 

contractors, equipment suppliers and overseas training institutions.
 

Local cost financing will only be utilized if 
a Zambian-owned firm is
awarded the construction services contract. 
 In this event Zambian
construction firms will 
be paid in local currency and required to exchange
kwacha for foreign exchange with the Bank of Zambia at the highest rate of
exchange not unlawful in Zambia. If the construction contract is awarded to a
non-Zambian firm, all disbursements will 
be made in dollars in accord with
standard A.I.D. disbursement procedures and sound financial management
principles. 
 Except for possible payments to a Zambian construction
 
contractor, all kwacha payments under this project will 
be made from GRZ-owned
counterpart funds. (FYI. 
 Design supervision firms have already been
prequalified and the short-listed firms 
are all U.S.-owned or associations of
consultants led by U.S. firms that will 
receive payments.) All counterpart
funds will be provided from generations under PL 480 Title I 
or other A.I.D.
program support already obligated, excluding the possibility of generations

from any future Food for Progress Programs.
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All disbursements of project funds will reflect standard A.I.D.
 
procedures vis-a-vis nationality of services and currency of payment. Exact
 
details of host country contract disbursement procedures will be determined at
 
the time tender documents and contract formats are developed by the Roads
 
Department for review/approval by USAID/Zambia, RLA, and the Regional Engineer
 
from REDSO/ESA.
 

Host country contracting mechanisms detailed in HB 11 will be utilized to
 
procure services for both final design/construction supervision and
 
construction. Additionally, locally-produced road maintenance equipment and
 
in-country training will be procured under standard GRZ contracting procedures

and financed using GRZ-owned counterpart funds from the project working
 
account established and controlled by the Director of Roads. Imported
 
maintenance equipment and spare parts will be purchased in foreign exchange
 
provided under the project using HB 11 procedures.
 

Evaluations will be carried out primarily by the REDSO/ESA staff.
 
USAID/Zambia will utilize PSCs or IQCs to support REDSO/ESA in areas where
 
direct hires are not available during required time frames. A non-federal
 
audit will also be contracted with a firm under an A.I.D. direct contract if
 
RIG/A/N staff from Nairobi are not available.
 

2.0 Recurrent Costs Financing
 

The issue of recurrent costs financing was studied in detail by the
 
engineering firm, John Burrow and Partners, as part of a maintenance study
 
included in the project design. The study is detailed in Annex III.F,
 
Maintenance and Sustainability Analysis. The study estimated maintenance
 
costs for the Kafue-Lusaka as well as the Kafue-Chirundu roads up to the year

2000 (see Table 1 of Annex II.F). The aforementioned sinking fund will be
 
established by the Roads Department with K120 million of GRZ-owned counterpart

funds to assure that sufficient financing will be available to top-up the
 
regular Roads Department maintenance budget to adequate levels.
 

As recommended in the Burrow study, foreign exchange financing of
 
$425,000 will also be provided under the project to supplement funds for
 
maintenance spares expected to be provided by the Bank of Zambia and the donor
 
community. These spares are estimated to cover requirements to assure
 
adequate maintenance of the Lusaka to Chirundu road through the year 2000 and
 
will be procured, on behalf of the Roads Department, by the design/supervision
 
contractor or other procurement agent to be determined. A road resealing
 
maintenance unit comprised of 13 items and spares valued at about $860,000
 
(including contingency), will also be financed for first priority use to
 
protect A.I.D.'s investments. HB 11 host country procurement procedures will
 
be utilized to complete these purchases. It is envisaged that various Direct
 
Letters of Commitment will be established to provide funding. Short term
 
training in road maintenance management at ESAMI will be provided in Tanzania
 
at a cost of $20,000 and funded by direct A.I.D. payments.
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The aforementioned counterpart and foreign exchange support made
available to finance recurrent costs is required because of current GRZ

policies which do not provide for adequate maintenance budgeting. This

situation is primarily the result of GRZ policies over a number of years that
guided a public expenditure program emphasizing the subsidization of

consumption over maintenance of the infrastructure. Obviously, this

unfavorable public expenditure pattern has serious implications as to whether

future support for recurrent cost budgeting is an acceptable intervention
 
under this project.
 

In sum, the design team believes project interventions to support the
financing of recurrent road maintenance costs are justified in view of recent

GRZ policy reform efforts to provide required budgeting. This new GRZ

attitude has been evidenced during the GRZ's current restructuring and budget

control 
efforts, and was most recently supported by statements at the Zambia

Consultative Group Meeting held in Paris April 9-11, 
1990. As expected a high
priority was placed on road maintenance funding by all concerned parties at

the CG. For instance, the sinking fund earned the special 
mention of both the

Ministers of Power, Transport and Communication and Finance as a creative

effort by A.I.D. to assist the GRZ in assuring adequate road maintenance.

Additionally, the Public Investment Program (PIP) proposed by the the World
 
Bank in relation to roads demonstrates the importance and priority of
maintenance over capital expenditures. In other words, the Bank has

emphasized they will 
not support any new capital projects to develop roads
until 
the GRZ adequately provides for the maintenance of those already in
existence. It is therefore a very positive outcome that the Bank, as 
a leader
in the structural adjustment process, intends to include this important

principle in their continuing dialogue with the GRZ. 
 It appears that genuine

reforms are possible in the area of maintenance financing given the strong

stance taken by the Bank and the commitment to maintenance of the
 
transportation infrastructure expressed by high level GRZ officials.
 

In particular the PIP includes significant increases in funding for road

and equipment maintenance during the period 1990-1993. 
 The main priorities

indicated by the Bank also include a 
comprehensive program for the

rehabilitation of roads, provision of spare parts and a thorough evaluation of
transport regulations. Project interventions complement each of these areas.

The sinking fund and provision of foreign exchange for critical 
spares
provides the necessary breathing space to protect A.I.D.'s 
investments in road

rehabilitation until the necessary reforms in the planning and budgeting

process are 
achieved under the structural adjustment program. As a condition

precedent to disbursements under the construction contract, the GRZ has also
agreed to carry out a thorough study of the whole system for the limitation of
axle loads and enforcement of requlations to safeguard the road network.
 

Other donors are 
also actively involved in building institutional
maintenance capability at the Department of Roads. 
 FINNIDA, NORAD and British
 
ODA are each contributing technical assistance and budget support to the

Department on a long-term basis. 
 Future road rehabilitation projects such 
as
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the AfDB East Road Rehabilitation will 
include resources dedicated to

improving the road maintenance capability of the GRZ. 
 The EC has also

indicated their intention to provide budgetary support for the Department of

Roads as part of the Lusaka-Copperbelt road rehabilitation project.
 

3.0. 	Financing Methods
 

Financing methods for the various elements of the project are 
included in
the Methods of Financing and Implementation tables below. Table 1 relates to

dollar disbursements and Table 2 relates to kwacha disbursements.
 

Obligations by fiscal year are detailed inTable 3. Accrued expenditures

are detailed in Table 4 for dollars and in Table 5 for kwacha. 
 A cost
 
build-up for the PSC engineer is detailed in Table 6.
 



---------------------------------------------------------------------------------

TabLe 1: Methods of Financing and Implementation
 

U.S. $ Financing (000)
 

Element Method of 
 Method of Total
 
Implementation 
 Financing
 

IFinal Design 
 IHost Country Contract, compet-jDirect Letter $350.00
 
litively procured in accordancelof Commitment
 
1with HB 11, Ch 1 procedures I
II 

Construction IHost Country Contract, compet- Direct Letter 
 $1,100.00
 
Supervision 
 litively procured in accordancelof Commitment I
 

with HB 11, Ch 1 procedures I
 
I(sae contract as final design
 

Construction 
 Host Country Contract, compet- Direct Letter 
 1 $16,270.00
 
Services 
 litively procured in accordancejof Commitment 
 I 

with HB 11, Ch 2 procedures I I
 

Maintenance 
 lHost Country Contract, compet-jDirect Letters I I 
Equipment 
 litivety procured in accordancelof Commitment 
 $860.00 1 

1with HB 11, Ch 3 procedures I I 

Training 
 ]Direct Contract or PO with 
 Direct Payment $20.00
 
1Training Institutions 


I ~ II 
I 

Spares (procured by 
Host Country Contract, compet-lDirect Letters 1 $425.00
 
agent of Roads Dept)litively procured in accordancelof Commitment 
 I 

with HB 11, Ch 3 procedures I I I 
IIII IJPSC Engineer jDirect Contract with 
 jDirect Payment 1 $735.00 

individual I I 
III 

jEvaluations, Audits I IDirect contract with 
 joirect Payment 1 $100.00
 
acctng firm or work order 
 I
 

IIQC NFA
 

.......................................................
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Table 2: Methods of Financing and Implementation
 

Kwacha Costs (000)
 

jElement Method of 	 Method of 
 Total Amount
 
Implementation Financing 
 (k)
 

----- ----------------------------------------------------------------------------.
 
Sinking Fund (a) 
 Direct budget support thru Direct payment 120000.00
 

funds transfer from interest Jby Accts Dept
 
Jbearing acct to Roads Dept of MOWS from
 
working acct in accord with working acct ati
 

MOWS financial mgmt proceduresiLusaka commrer-

Iand USAID/GRZ local currency cial bank.
 
agreement. I 
 I
 

III 	 I 
Maintenance Host Country Contract, in ac- IDirect payment 1 
 450.00
 

Equipment (b) Icordance with GRZ procurement fby Accts Dept
 
Iprocedures and USAID/GRZ lof MOWS from
 

Icounterpart funds agreement, lworking acct atf
 

I 	 lLusaka commer-

Icial bank.
 
I I
 

Training lHost Country Contract, in ac- JDirect payment 1 730.00 1
 
(in-country) (c) 	Icordance with GRZ procurement lby Accts Dept
 

lprocedures and USAID/GRZ lof MOWS from
 
Icounterpart funds agreement. lworking acct 'ti
 

SILusaka commer-


Icial bank. 
 I
 
I I
 

jLand Acquisition ILand purchases and disruption lDirect payment 1 100.00
 
compensation implemented by lby Accts Dept
 

IRoads Dept in accordance with of MOWS from
 
IGRZ procedures and USAID/GRZ working acct ati
 
Itocal currency agreement. ILusaka commer-


I cial bank.
 

I ....................................................................
 

Note:
 

(a) In addition to K47,675,000 	to cover maintenance costs expressed in currently
 
valued kwacha, the sinking fund also includes a contingency amount of
 
K72,325,000 to allow for anticipated inflation over 10 years. 
 Hence, total
 
sinking fund disbursements are estimated to be K120 million.
 

(b) Kwacha financed equipment is comprised of one bitumen storage tank estimated
 
at K300,000 and one mobile fuel tank estimated at K150,000.
 

(c) Based on costs provided by 	the International Training Center in Lusaka.
 
Costs for 1990 are for 10 participants @ 900 K/week X 8 weeks (two 4-week
 
sessions) = K 72,000 plus 400 lunches X K45 =K 18,000. Total 
1990 = K 90,000.
 
Applying a cost escalator of 50 % per year, estimated costs over time are:
 
K 135,000 (1991), K 202,500 (1992), and K 303750 (1993).
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TabLe 3: A.I.D. Obligations ScheduLe
 

By Fiscal Year
 

(S 000)
 

..........................................................................
 
Activity 
 FY 90 
 FY 91 I FY 92 I Total ...............I...............I............... f...............I
 

fFinaL Design 350.00 0.00 0.00 350.00
 

jConstruction Supervision 1100.00 0.00
0.00 1100.00
 

Construction Services 8650.00 5575.00 2045.00 
 16270.00
 

IPSC Engineer 250.00 250.00 235.00 735.00
 

Spare Parts (procured by 75.00 320.00
30.00 425.00
 
Agent of Roads Dept)
 

Training 10.00 
 0.00 1 10.00 20.00
 

Maintenance Equipment 
 0.00 1 0.00 860.00 860.00
 

IEvaLuations, Audits 0.00 1 100.00
0.00 100.00
 

IIII 
lContingency/Inflation (15 %) 1565.00 1 880.00 535.00 2980.00
I ................................. i............... I............ I............
 

-- -- I 

JTOTAL 12000.00 I 6735.00 1 4105.00 I 22840.00 

--------------------- ........................ I............. ............... -------------I I 
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Table 4: A.I.D. Projected Accrued Expenditures
 

By Fiscal Year
 

(S 000)
 

.......................................................................................... 

Activity I FY 90 f FY 91 FY P2 FY 93 j FY 94 Total
 ......................... I......----- ......- -........ .. ........
I............ 

jFinaL Design 
 0.00 350.00 0.00 
 0.00 0.00 350.00
 

Construction Supervision 0.00 
 0.00 500.00 600.00 
 0.00 1100.00
 

Construction Services 1 0.00 1 0.00 1 7500.00 1 8770.10 1 
 0.00 16270.00
 

IPSC Engineer 120.00 190.00 190.00 235.00 0.00 735.00 

ITraining 3.00 4.40 1 5.50 1 7.10 0.00 1 20.00 

IMaintenence Equipment I O.OC 0.00 1 0.00 1 860.00 1 0.00 1 860.00 

ISpares (procured by agentl 15.00 1 28.00 1 
 30.00 1 34.00 1 318.00 1 425.00
 
of Roads Department) I I 
 I I I 

III I I IIEvatuations, Audits 1 0.00 1 
 0.00 1 30.00 0.00 
 70.00 1 100.00
 
II I I I I IIIContingency/Inftation 
 1 21.00 1 86.00 1 1238.50 1 1576.00 1 58.50 1 2980.00 

(15 %) I I I I I 
.......................................
I------I...... I------- .I............. I........- I


II IfTOTAL 
 159.00 1 658.40 1 9494.00 12082.10 
1 446.50 22840.00

I.................-........... I.......... I-------------------- I......... ---------
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Table 5: Local Currency Expenditures
 

By Fiscal Year
 

(Kwacha 000)
 

.........................................................................................
 

Activity FY 90 FY 91 
 FY 92 
 FY 93 FY 94 fFY 95-20001 Total
 
1 (3) 1 1
 

........................
 I....................... 
 ............. 
 ------ .I . I I....... I.........I
I I I I I I
Sinking Fund (b) I
0.00 2062.80 4129.38 7737.72 7897.82 98172.28 120000.00
 

IMaintenance 
 1 0.00 1 0.00 1 0.00 1 0.00 1 450.00 0.00 450.00
 
Equipment
 

Training 
 90.00 135.00 202.00 303.00 1 0.00 
1 0.00 730.00
 

ILand Acquisition 
 0.00 1 100.00 1 0.00 1 0.00 1 
 0.00 1 0.00 1 100.00 1

II 


fContingency/Inftation (c)l 90.00 1 
I I I I I I
235.00 1 202.00 1 303.00 450.00 0.00 1 1280.00
 

-------.- I........
 I .......... ...... I ........ ................ 
 -............
 

ITOTAL 
 180.00 2532.80 4533.38 1 8343.72 
1 8797.82 1 98172.28 122560.00
 
1---.-----------------.......................... 


........ I...........I...........
 

Notes:
 

(a) Local currency expenditures for road maintenance exceed the PACD.
 

(b) Includes maintenance costs of K47,675,000 expressed in currently valued kwacha plus a contingency for
 
inflation of K72,325,000.
 

(c) Contingency equals 100% of costs for maintenance equipment, training and Land acquisition
 
costs (including compensation to displaced persons).
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Table 6: 
Estimated Cost For Personal Services Contractor
 
Engineering Services For Kafue-Lusaka Road Project
 

Tour of Duty: 3 1/2 yrs
 
Compensation: 
 $52,000 /yr (a)
 
Depdndents: 
 Spouse and 2 children (assumed)
 

ALLOWABLE COSTS
 

A. Personal Compensation 1st Year 2nd Year 
 3rd Year 4th Year Total
 

(S) (S) (M) (M) 
 (S)
 

1. Basic Pay (a) 52,000 53,560 
 55,167 28,411 189,138

2. Post Differential 7,800 8,034 8,275 
 4,262 28,371
 

B. Personal Benefits
 
(5% annaual inflation)
 

1. Education Allowance 38,950 40,910 42,970 
 22,587 145,417
 

C. Travel and Transportation
 

1. International Travel 
 7,000 
 0 0 7,875 14,875

2. Excess Baggage 1,000 0 
 0 1,125 2,125
 
3. Per Diem (post assign/
 

return) 
 800 0 
 0 900 1,700

4. Unaccompanied Baggage 
 7,000 
 0 0 7,875 14,875

5. Household Effects 
 25,000 
 0 0 28,125 53,125
 
6. POV 
 4,000 
 0 0 4,500 8,500

7. Storage 
 4,000 4,200 
 4,410 4,675 17,285
 
8. R .)d R 
 0 14,000 14,700 
 0 28,700
 
9. Emergcncy Med. Travel 
 3,500 3,675 
 3,859 4,050 15,084
 
10. Medical/ 14inbank 
 500 525 
 551 579 
 2,155
 
11. Vehicle 
 21,000 0 
 0 0 21,000
 

D. Rent & Utilities
 

1. Residential 
Rent 24,000 24,000 24,000 12,000 84,000
 
2. Utilities 18,000 18,000 18,000 9,000 63,000
 
3. Furnishings 
 20,000 0 0 
 0 20,000
 
4. Appliances 
 9,000 0 0 
 0 9,000
 
5. Maintenance to Res. 2,400 2,400 2,400 2,400 
 9,600
 

E. Other Direct Costs
 

1. Physical Exams 
 3?5 0 0 
 375 750
 
2. Miscellaneous 
 1,80C 1,800 1,800 900 
 6,300
 

TOTAL (S) 
 248,125 171,104 176,132 139,639 735,000
 

AVERAGE COST/MONTH $17,500
 

Note:
 
(a) Assumes starting salary of $52,000, vith annual 
increases of 3 %. 
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ROAD MAINTENANCE AND SUSTAINABILITY ANALYSIS
 

5.6.1 General Constraints
 

A primary concern of this and most other road rehabilitation projects in
developing countries is sustainability, associated with ongoing maintenance.

Except for certain rural 
roads under the auspices of the district councils,

maintenance throughout Zambia is carried out by the Roads Department. 
As
identified in the Institutional Analysis, there are a number of general
constraints to effective road maintenance throughout the country. 
These

include 
a lack of funding for recurring Departmental costs and GRZ employment

policies that make it difficult to hire and retain qualified professional and
 
managerial staff.
 

However, the primary constraint to adequate maintenance on a national level,
 
as identified by a recent World Bank mission to Zambia, is inadequate

funding. The purpose of the mission was 
to carry out preliminary analytical

work in several sectors in preparation for the proposed structural adjustment

program. As 
a result of their preliminary investigation, the World Bank
representative in charge of the road assessment advised he would recommend

that the Bank not fund any more Roads Department capital projects until

adequate funding for maintenance is provided. A brief analysis of the

Department's country-wide budget line item for resealing and regravelling

roads will illustrate the World Bank's concern. 
 The estimated levels of

adequate funding developed by the roads Department and the Bank are: K398.6

million (1991), K446.6 million (1992), 
and K446.6 million (1993), as opposed

to only K132 million actually budgeted in 1990. The Bank representative

believed that new road projects were not justified unless the GRZ provided

adequate financing to maintain existing roads and stated he would strongly

encourage his organization to take this position in discussions with the

Zambian government. It is expected that the Bank will 
strongly encourage

donors involved in road rehabilitation projects to concentrate on financing

mechanisms to protect their own investments. The Government of Zambia

delegation to the April 1990 Consultative Group meeting in Paris did 
in fact
 
encourage donors to design their road projects with provisions to assure
 
adequate follow-on maintenance.
 

Itwas with these maintenance concerns in mind that the design team
 
investigated alternatives for a project maintenance intervention strategy to
protect the A.I.D. investment in road rehabilitation. The basic assumption

was that A.I.D. could not effectively address each and every constraint to

adequate road maintenance throughout Zambia under an 
activity to merely

rehabilitate a 50 km stretch of road. 
 For instance, A.I.D. does not have

enough leverage to effect any significant changes in the salary/benefits

package offered to all GRZ civil servants. This type of issue will most

likely be addressed by the World Bank in discussions with the GRZ.

Furthermore, the project cannot realistically hope to leverage adequate levels

of maintenance funding on 
a national scale or alleviate the shortage of
 
crushed stone to properly maintain roads countrywide.
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However, despite the rather awesome problems faced in maintaining roads
 
throughout the country, it appeared to the design 
team that the Roads
 
Department had fully demonstrated its capability to maintain the past A.I.D.
 
investment in rehabilitating the Kafue-Chirundu road. In fact, prior to the
 
onset of the current rainy season the Department completed approximately one
 
half of the periodic maintenance required to preserve and extend the life of
 
the road rehabilitated under Phase I of the Kafue-Chirundu Road Project. The
 
remainder of the periodic maintenance on Phase I sections is scheduled to be
 
completed once the current rainy 
season has ended. This periodic resealing is
 
being carried out on schedule by the Lusaka Provincial Roads Engineer (PRE)

with funds provided by the Department. The work was assessed to be of good

quality by A.I.D. regional engineers working on the project design and the
 
Consultant who reviewed the GRZ maintenance capabilities. While this level of
 
effort seems somewhat inconsistent with the general lack of maintenance
 
throughout the country, it does indicate that the Department can carry out
 
maintenance at a much higher standard than is generally practiced.
 

The hypothesis of the design team was that this better than expected

maintenance performance on the Kafue-Chirundu road was due to a number of
 
factors including the strategic importance of the Lusaka-Harare corridor, the
 
resultant high visibility of the A.I.D.-financed road work and the fact that
 
the road is in a maintainable state. The country's limited maintenance funds
 
are being directed to the more important roads.
 

5.6.2 Assessment of A.I.D.-Financed Road Rehabilitation
 

A consulting engineering firm, John Burrow and Partners, was 
hired in January

1990 to carry out an assessment of the maintenance of the previous USAID
 
financed projects and to estimate potential for maintaining the new project.

The primary tasks in the scope of work were to: 
(a)provide a professional

critique of the maintenance operation of the Roads Department; (b)assess the
 
maintenance record of the Department on past A.I.D.-financed road
 
rehabilitation, much of which was completed approximately eight years ago

under Phase I of the Kafue-Chirundu Road Rehabilitation Project; (c)detail
 
personnel, equipment and funding requirements to provide for adequate

maintenance on A.I.D. investments in the out years; and (d) provide realistic
 
recommendations on how the project might best address the issue of maintenance
 
of the A.I.D. investment from Kafue to Lusaka as well the previous
as 

investment from Kafue to Chirundu. An important task was to 
specifically

evaluate the maintenance operation and performance of the Lusaka Provincial
 
Roads Engineer, who is responsible for maintaining the A.I.D. investment. The
 
concept of limiting project interventions to maintain only the A.I.D.
 
investment, if operationally feasible at the Department and advantageous to
 
the project, is consistent with the proposal of the recent World Bank mission
 
to Zambia such that each donor provide for adequate maintenance of the section
 
of road rehabilitated under a given project.
 

The John Burrow report, attached to this annex, is organized as follows:
 

Section I Background Information
 
Section 2 Maintenance Operation of the Roads Department

Section 3 Maintenance Record in Lusaka Province (Kafue-Chiruiidu Road)

Section 4 Maintenance Requirements for the Lusaka-Kafue-Chirundu Road
 
Section 5 Equipment Requirements
 
Section 6 Maintenance, Axle Loading and Land Acquisition
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Annex I Kafue-Chirundu Road Inspection

Annex 2 
 Details of Maintenance Cost Estimates
Annex 3 
 Review of Maintenance Capability: 
Persons Interviewed
Annex 4 Mechanical Equipment Provided by Donors
 

Section 2 confirms the serious shortage of professional and technical staff
identified in the Institutional Analysis, but states that this constraint has
been alleviated to 
some extent by expatriate engineers with executive
responsibilities at the Department. 
 In addition the FINNIDA maintenance
project in Lusaka Province has provided five engineering advisors who provide
training and improved maintenance planning. 
The report also describes a
Departmental plan to have the five best technicians in Lusaka Province
appointed as permanent civil servants, therefore making them eligible for
training courses 
in Lusaka and overseas. Furthermore, four engineering
technicians have already been sent to the Zambia Institute of Technology for
training to graduate as 
engineering assistants. 
 The report states that this
progression of trained staff should assist immensely in upgrading the
capability of the Lusaka PRE to carry out adequate maintenance. The report
identifies the recent increase of the GRZ subsistence allowances as 
an
encouraging development, however low government wages continue to be a probler
 
The provision and maintenance of equipment continue to be a problem throughoul
the country, and according to the report, the Department must continue to rel3
heavily on donors. Fortunately, Lusaka Province will 
benefit from equipment
and spares valued at 
over $2 million provided by this and the previous A.I.D.
road rehabilitation projects as 
well as $4.1 million provided by FINNIDA under
its current maintenance project. 
 In addition to these units dedicated to the
Lusaka Province, maintenance of the A.I.D.-financed road from Lusaka to
Chirundu will 
benefit from sizeable equipment inputs provided by other donors
as described in Section 2.3 of the project paper entitled Other Donor
Activity. 
This is in addition to maintenance equipment provided under the
 
project.
 

The report identifies the the need for adequate funding through the GRZ
budgeting process, but cautions 
it is doubtful that any large increases in the
maintenance allocation could be effectively spent unless there are also
sufficient vehicles, equipment and trained staff, 
As described above the
Department has already embarked on 
a bottom-up training program to upgrade the
skills of Lusaka PRE's maintenance operations field staff. 
 In conjunction
with the current on-the-job training provided under the FINNIDA maintenance
project and the training interventions in this project, the report states the
Department is providing for an adequately trained staff at the operational
level. The equipment provided by A.I.D., 
FINNIDA and other donors is
therefore a very critical 
link in the successful utilization of increased
maintenance funding in the GRZ budget. 
 Required funding is discussed in
detail in Section 4 of the Burrow Report.
 

Section 3 and Annex I of the Burrow Report review the Department's performance
inmaintaining A.I.D.'s past investments in the Kafue-Chirundu Road
Rehabilitation Project. 
 The original work was 
completed by three contractors:
Phase I by Nello L. Teer in 1981-82, Phase II by L.J. Whyle in 1983-85, and
Phase II by Lendor and Burton in 1987-88.
 

A brief summary of background information is provided to assist with
interpreting the Burrow report. 
 Prior to 
the onset of the current rainy
season 
in December 1989, approximately half of the 33 
km of rehabilitation
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work completed in 1981-82 under Phase I has been resealed by the Roads
 
Department. The largest portion is
a 17 km section running from approximately

km 60.0 to km 43 (see Chart 1, section of road from B to B1). A considprable

amount of work to widen and prepare for resealing another 3.2 km has already

been completed by the Department (Chart 1, section J to K). The remaining 3.2
 
km of the required widening and resealing of Phase I rehabilitation will be
 
completed once the rains stop in March/April of this year (Chart 1, section F
 
to G). Approximately 6 km reconstructed under Phase I 
were widened and
 
resealed by a contractor under the second part of Phase II in 1988, and
 
therefore, will not be done currently by the Department. It is important to
 
note that the aforementioned work was completed by the Roads Department under
 
its normal maintenance budget. Furthermore, it has been carried out in
 
accordance with the standard Departmental periodic maintenance schedule of
 
approximately 7 year intervals, under the supervision of the Lusaka PRE's
 
staff and the FINNIDA maintenance project engineers. The widening was 
an
 
improvement undertaken entirely at the initiative and expense of the GRZ.
 

With respect to the Phase I work the report states in Paragraph 3.5, "The
 
general impression was of a road that had been well riaintained over a period

of 7 years so that it continues to give the required level of service for its
 
traffic." Regarding the recent periodic maintenance which was curtailed by

the onset of the rainy season, the report states "Most of the resealing

inspected seems to have been done satisfactorilly and competently, apart from
 
the lengths affected by the rains. At thE' onset of the rainy season, there is
 
always this risk, and the choice is between curtailing the resealing program

early, or accepting the possible loss of some resealing." In sum the
 
Department will have to rework a small portion of the resealing that was
 
rained on before the bitumen dried. The report further states in Annex I that
 
"Although it has not been possible to see the resealing units in operation

during this visit, judging from the majority of the Roads Department sealing

work that has been seen, and reviewing the equipment available and proposed,

it is considered that the Department should have the ability to undertake
 
satisfactory periodic maintenance so far as resealing of paved roads in this
 
area 
is concerned, providing that sufficient and satisfactory stone can be
 
produced." (A stone crusher is operated by the Department at Kafue, under the
 
guidance of the FINNIDA maintenance project. While this unit experiences

certain operational problems, past experience indicates that it is 
a reliable
 
source of quality stone as it supplied the total requirement used by Lendor
 
and Burton to complete Phase II of the Kafue-Chirundu Road Rehabilitation
 
Project.)
 

The Burrow assessment found that routine maintenance had been neglected to a
 
certain extent by the foreman and crew responsible for the Kafue-Chirundu
 
road. This situation was attributed to the loss of the tipper truck assigned

to the foreman, thus limiting routine maintenance to sections within walking

distance of the maintenance camp for three to four weeks prior to the
 
assessment. 
 The report states "The present state of routine maintenance is
 
commensurate with this situation. Grass cutting, side drain and culvert
 
clearig and similar routine operations away from the camp have obviously not
 
been done recently, but there is no sign of long term neglect." Lack of such
 
routine maintenance for short periods 
is not expected to effect the structural
 
integrity of the road.
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Routine naintenance isa
much more labor intensive operation than periodic
resealing, but has nevertheless been traditional problem even though the
a
Department has 
a large workforce capable of performing the required tasks.
While most of the work is not highly technical, it is continual and requires
ongoing day-to-day supervision and discipline. 
This discipline has and will
continue to be a 
problem inthe Roads Department. However, the FINNIDA
project, envisaged for another four years, addresses the need for continuity,
discipline and the absolute necessity for adequate supervision of routine
maintenance crews. 
 It appears fortunate that the A.I.D. investment is located
where the benefits of the long-term FINNIDA institution building exercise will
be realized.
 

The report indicates that work done by L.J. Whyle in 1984 showed a normal
amount of wear for its age and traffic.

structurally serious if treated. 

There was some cracking that was not
The Lusaka PRE advised of the scheduled
procedure to clean out the cracks and seal with bitumen poured from hand
containers, a procedure the Burrow roads engineer felt would be satisfactory.
The work completed by Lendor and Burton in 1987-88 was 
ingood condition as
expected, except for several kilometers on steep inclines which had
experienced considerable bleeding. 
However, the bleeding isa rehabilitation
design issue as opposed to maintenence and an arrangement has been made
between the Department and the original construction contractor to remedy the
situation.
 

Section 4 of the report provides estimates of-required kwacha and foreign
exchange funding to allow the Department to carry out adequate routine and
periodic maintenance of both the Kafue-Chirundu and Kafue-Lusaka roads. 
 These
estimates, developed by Burrow engineers inconjunction with the Lusaka PRE,
cover the period 1990-2000 for Kafue-Chirundu and 1994-2000 for Kafue-Lusaka
as 
it isassumed that the Department will 
not take over maintenance of the
latter section until the one year maintenence period under the const-uction
contract is over. 
Based on the implementation schedule, the contractor will
hand over various sections of the Kafue-Lusaka road during the course of 1994,
completing this action by the end of December.
 
Details of the build up of the estimates and underlying assumptions
contained inSection 4 and Annex 2 of the Burrow report. 

are
 
In sum estimated
routine maintenance costs include housing and subsistence allowances,
equipment operating and materials costs. 
 Seven percent of the costs are
estimated to be 
inforeign exchange to provide for equipment spares. 
 It is
also assumed that current resealing by the Department will continue as
planned, and that periodic maintenance will be carried out thereafter at
or seven year intervals. 
 These foreign exchange and kwacha costs are 

six
 
presented in the report inSection 4, Table I (Kafue-Chirundu) and Table 2
(Kafue-Lusaka). 
 It is important to note that cost estimates have been
developed incurrent kwacha and dollars and therefore must be inflated to
equate to terminal values to accomplish the required work in the out years.
This will be further explained ina discussion of a financing strategy below.
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Section 5 of the consultant's report reviews equipment requirements to
for adequate maintenance. provide
 

not include capita] 
The costs developed in Section 4 of the report do
costs of new equipment needed because the consultant
determined that a sufficient stock of units to carry out maintenance
throughout the country is being provided by donors.
being provided does not However, the equipment
include a sufficient buffer of equipment to allow for
serious breakdowns if the Department is 
to adequately maintain roads country
wide. 
 It is for this 
reason that the project is providing a resealing unit,
with a covenant that the GRZ will dedicate the equipment to maintaining the
A.I.D. investments in road rehabilitation on a first priority use basis.
resealing unit, along with This
a similar one financed under the Kafue-Chirundu
Road Rehabilitation Project, will 
ensure 
that the Department has sufficient
equipment to maintain the road from Lusaka to Kafue to Chirundu.
stock of appropriate spares provided with each resealing unit along with a
 

A generous

project foreign exchange financing mechanism to purchase additional spares
should be sufficient to keep the equipment in continual operation. 
A listing
of resealing and other units in the Roads Department equipment inventory is
included as 
Annex 4 to the Burrow's report.
 
Section 6 of the Burrow's report deals with maintenance considerations in road
rehabilitation design, axle loading and land acquisition needed for the road
rehabilitatiom project. 
 The first two points are discussed in detail
III. A, Technical Analysis. inAnnex
Land acquisition requirements, although minimal,
have been detailed and costed out by the Department and the Burrow's engineers
at an 
estimated Kwacha 77,600 ($1,940).
contribution of KIO0,000 ($2,500), included in the project budget, or whatever
 

The GRZ has agreed to provide a
 
is necessary to 
acquire the small parcels of land and compensate the few
persons to be displaced.

disbursements under the construction contract stipulating that the GRZ provide
a letter to A.I.D. assuring that all 


The ProAg will contain a Condition Precedent to
 

land necessary to complete the project
road rehabilitation, has been acquired.
 
The consultant's report highlighted inadequate funding as
constraint to the primary
effective routine (continual) and periodic (resealing every 7 
or
8 years) maintenance.
 

5.6.3 
 Recommendations of AssessmentMaintenanceInterventions
 
The overall conclusion of the Burrow report is that the Roads Department
clearly has the capability to properly maintain the T2 Road from Lusaka to
Chirundu if sufficient funding is provided.
in contrast to many other areas 

The design team believes this is
in the country where a number of constraints
to effective maintenence by the Department exist. 
 These constraints,
including a lack of trained staff and departmental stone crushing capacity,
might make the choice of contract maintenance more attractive in
provinces. a number of
Yet, the option to use contract maintenance may be inhibited by a
number of the same constraints faced by the Department.
professional engineers based in Zambia believe the main constraint to contract
maintenance in Zambia is
a lack of qualified construction contractors, 


A number of
 

shortage of crushed stone and 
 a
an insufficient stock of equipment throughout
the country. 
However, in Lusaka Province where the Kafue-Lusaka road is
located, the critical elements of departmental crushing capacity, maintenance
management/supervision and major inputs of equipment/spares are being provided
by the long-term FINNIDA maintenance project.
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The required funding identified by Burrow was primarily local 
currency needed
to pay subsistence allowances for technicians and operational level 
personnel
and to procure petroleum, cement, locally refined bitumen, etc. 
 A glaring
need was identified for a 
minimum amount of foreign exchange funding and a
procurement mechanism to purchase spares 
on a timely basis to keep equipment
in continual operation. This situation was 
highlighted at the site inspection
by a lack of routine maintenance beyond walking distance from the maintenance
 camp which had occurred during a three week period while a truck was out of

operation due to the lack of spares.
 

As discussed above, the consultant worked closely with the Roads Department to
develop: (a) required kwacha budget levels to provide for adequate routine and
periodic maintenance of the A.I.D. investment until the year 2000, and (b)
estimates of required foreign exchange over the next 10 years to 
top-up
amounts expected to be provided by the Bank of Zambia and donors for spare
parts. These estimates of required local 
currency and foreign exchange form
the basis of a financing strategy which is the primary maintenance

intervention of the project. 
 The financing package, in conjunction with the
provision of training and road maintenance equipment, will provide adequate
safeguards for the A.I.D. investment in the rehabilitation of the Kafue-Lusaka

and the recently completed Kafue-Chirundu roads.
 

The local currency financing mechanism is based on 
the :oncept of a sinking
fund. 
 The GRZ agreed to provide K120 million in GRZ-owned counterpart funds
to be deposited in an interest-bearing sinking fund account. 
 This sum will
ensure adequate funding for routine and periodic maintenance, given a set of
realistic assumptions on 
future rates of inflation, increases 
in GRZ budgeting
and interest paid on the sinking fund. The GRZ will 
finance the sinking fund
through a standard l,,al currency counterpart fund agreement currently used to
support a number of A.I.D. projects.

will 

The primary sources of counterpart funds
be the FY 1989 and FY 1990 PL 480 Title I programs. No counterpart funds
are anticipated to be generated by FY 1991 
or other Food For Progress
Programs. 
 Further sinking fund details are summarized in Table 1 below.
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Notes to Table I
 

Kafue-Lusaka Rehabilitation Project (690-0254) Sinking Fund
 

Column
 

(A) 	 Calendar year, which equals GRZ budgeting year.
 

(B) 	 Taken from Maintenance Study carried out by John Burrow and Partners
 
(Zambia). This assumes that the Roads Dept will take over maintenance
 
of the Kafue-Lusaka Road at the beginning of 1994. This represents a
 
conservative estimate that will 
probably overstate the maintenance
 
costs since the construction contractor will most likely not turn over
 
all maintenance responsibilities to the Roads Department until the end
 
of CY 1994.
 

(C) 	 Taken from Maintenance Study carried out by John Burrow and Partners
 
(Zambia). This assumes that the Roads Dept will continue with
 
required maintenance of the Kafue-Chirundu Road from the beginning of
 
1990.
 

(D) 	 Projected inflation rates. The 1990 rate is currently being used by an
 
international bank in Zambia for operational purposes. Rates are
 
decreased in out years accordance with the PFP which emphasizes

additional monetary and fiscal restraint by the GRZ. Inflation rates
 
in this analysis are conservatively estimated at levels above PFP
 
targets.
 

(E) 	 Annual estimated required kwacha maintenence costs (valued in current
 
kwacha) are escallated by projected inflation rates to terminal values
 
in out years when the costs will actually be incurred. Terminal costs
 
are calculated by escallating out year costs, denominated in current
 
kwacha, by the full inflation in previous years and one half the
 
inflation in the current year. For example, the 1994 Kafue-Lusaka
 
required maintenance cost equals: K 575,000 x 1.8 x 1.6 x 1.5 x 1.4 x
 
1.15.
 

(F) 	 This escallates current kwacha required maintenance costs in the same
 
manner as colunn E.
 

(G) 	 Total required maintenance costs for Kafue-Chirundu and Kafue-Lusaka,
 
escalated to terminal values as in columns E and F.
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(H) 	 Represents conservative annual increase inmaintenance budgeting based
 
on 
observed 40% annual increases in actual maintenance expenditures

from 1984-1989 and 75% increase from 1989 to 1990. 
 The figures are

based on the total 1990 maintenance budget allocated to the Lusaka

Province, as scaled down to be proportionate to the provincial budget

devoted to the T2 Road from Lusaka to Chirundu. Roads Dept. advised
 
that the T2 Road from Lusaka to Chirundu receives approximately 20% of
 
the allocation for the Lusaka Province.
 

(1) 	 1990 maintenance budget for Lusaka to Chirundu Road escallated by

estimated annual increases in column I. Note that this is 
a
 
conservative estimate of kwacha resources to be devoted to road

maintenance in the out years as 
analysis of the GRZ Budget indicates
 
that actual expenditures generally exceed amounts budgeted.
 

(J) 	 Starting balance for sinking fund, equals ending balance of previous
 
year.
 

(K) 	 Amounts added to sinking fund immediately prior to Jan. 1 of stated
 
calendar year, with GRZ contributing counterpart financing through

standard A.I.D./GRZ local currency agreement.
 

(L) 	 Estimated annual interest rate earned in 
an interest bearing account
 
at local branch of an international bank. Figures are based on
 
current rates paid by the bank, with estimates for 1991-1993 based on
 
current projections of GRZ T-Bill rates. Projections for out years

are based on three quarters of projected GRZ T-Bill rates. T-Bill
 
rates in out years are assumed to run approximately 5% below projected

inflation starting in approximately 1994, when the economy is assumed
 
to have stabilized somewhat.
 

(M) 	 Estimated annual interest earned at 
local branch of an international
 
bank for large accounts.
 

(N) 
 Amount 	applied from sinking fund to plug the gap between requirements

for adequate maintenance and the projected GRZ budgeting, without the
 
sinking fund.
 

(0) 	 Ending annual balance in sinking fund.
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The sinking fund will 
provide an annual supplement to the funds which would
realistically be expected through the regular budgeting process. Estimates of
regular funding levels for road maintenance were made by observing trends in
the annual GRZ budget. 
 The observed trends indicated an increasing, but as
may have been expected, insufficient level 
of funds to fully cover road
maintenance. The sinking fund will 
provide the required incremental financing
through the normal budgeting process, probably through the regular
supplementary budget request, utilizing a footnote to 
indicate that the
supplemental line item will 
be provided from the sinking fund. 
 The fund will
be comprised of a GRZ contribution of kwacha 47,485,000 to cover estimated
costs and 
a contingency of kwacha 72,155,000 in anticipation of
extraordinarily high inflation that is expected in the out years. 
 As in all
activities for which GRZ counterpart contributions are made, USAID will
require detailed annual 
reports on annual drawdowns from the fund. 
 As usual,
drawdowns will be closely controlled by both the Ministry of Finance and
USAID/Zambia, with signatures of both parties required to transfer kwacha from
the sinking fund to 
the working account under the Director of Roads.
 

The consultant's report recommends that $326,000 be provided to the Lusaka PRE
over the next 10 years to top-up expected foreign exchange inputs and ensure
that spares are available to keep equipment in continual operation. Starting
in CY 1990, the spares will be procured on behalf of the Department by the
design/supervision contractor (or other procurement agent to be determined) on
an as needed basis, with the final 
disbursement made for a bulk purchase prior
to the PACD in December 1994. 
 The Lusaka PRE will be accountable for proper
inventory control 
procedures and utilization of these spares. 
 To account for
annual 
inflation the amounts provided by the consultant in current dollars are
increased at an assumed 8% 
rate per annum for years 1990-1994 to represent
terminal values when expenditures will 
be made. The adjusted amount is
$425,000. 
 Because most on-hand GRZ equipment is of European origin,
geographic code 935 source/origin procurements will 
be authorized under DFA
authority delegated to the Mission Director. 
 Further details are included in

Annex I.G, DFA Source/Origin Determinations.
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THE REPUBLIC OF ZAMBIA. 

Maintenance Prospects for the Rehabilitated Kafue 

li.usaka Road. 

R C NACRO1ND. 

A p,rl. of its Southern Africa R'et'ional. Program, -the 
11r) i tod Stat. es Agency for. Triternational Development
(U.SA ID) intends to provide funds during .FY 1990 
(1oiuiiiiurIC, i tig on October lst, 1.989 to rehabilitate the 
i(a fu I..usaka road from the Kafue River bridge to the 
Maken i Road turn-off, about 3.9 km South of Lusaka 
cenL r,. Thi. total length planned for- rehabilitationwH s a bo t.,. 49 . 4 kill . "; .. 

1.2 To ;it project preparation. John Burrow & Partners 
Zab ii. in associ at ion with John Burrow & Partners 
O-nrs-:At;. ( the consult ants) were commissioned on April
22nd 1.989 to undertake a feasibi.lity study and cost
dnaYr i s. including -preliminary, .design,'i fo r-, the 
prp,;:Od rhab iI i La t i.on .' When he s tudy .commenced, the 
cun.;ul l, n t.s were requested i.o incI 1 de the length
b'h. Iwo,r the Makeni turn-off and the Kafue traff ic 
cic,1:],. increasing* the length to 53.3 km. The 
co'n,'; Ilt.aI is -ubmi tted their report and recommendationsto ISAA TD i r A ug js t 1989 . i ;: .' " " 

1 1'ol lowirg I.hei I, generally favourable review of the
r( po r. ,,,d recomm.ndations. :SAIT)queried the capIbi-
I i ty of the Roads Department (RID) of the Ministry, of 
Wo rk:; t it d Suppl y (MWS) previ ously. the. Ministry ofPow•ir. Transpot and Commun ica t'ons CMPTC) to ma i n'tain 
the tubje,'t. road in a satisfactory condition. following
r.,hbili tation. The con.sult ants were asked. during

I)nhr. 989 to re-view thi; (,nr-hi Ii ty, urgenit)v in. ,dor, ,o l o di l,y the projec. -A , e,iw was '"car ri ed -

holwon December .22nd 1989 nd .J a1 t .9 
. . ,.,,dd. fr,; the - subie . of h F; repor t.' Thr- basi cq F.t onr >, o )e rinswered are f rs t ly . whether- 'ther'V ri.i a 1 Roads Engineer ('Pl|F) 1.usakka Provi"ince i s 

1~ ~ 1 14tAV( tho necessL-ry ro,',,ourco,; to mii i n thie 
el 1' Un Iiii-ti Ii rod-id i n g-ood curad i-i on ollcew i t ha-!7 b)e n 

Ii Hi-tied 
: 

a r 1d !-,e 1o n dIv. w'h othcr, he(1 1.si jC' IV t o.a",t F
, .. hin bmckgro,e nd to th fr C1,10 VV i, i wdi "di ' I r I f of' t.h i rpo rt IAndI to t he seconsd i.n ....... .. . ,..........
,c i i r~ TT,. .,.i.:; 


"i:": ." -< >; <".{ - :, : "# :
- < " 72 ,-£,:::',: 5 : 7:* i~vi'? ,:: } {g : N' 
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I I THI: N1:%ANTE-.NANCE" OPERATION OF THE ROADS DEPARTNIENT. 

... .......... 

2. I MW, , hrough RD. i fn esporji;l , thO p1itni ng 
.:oas t.ruc .io.. and main teriano of' pi'mary arid secornda r 
oads'i n- t'he count'ry,', s irigfj ti iWT ' 6--i:fdii t ' ti r 

goVortimorli t . T'r Li a v'y roads a r o t he re s pons i bi I I ty of 
StIe Ni i ij; try (, f Docn ri . ral Ii;tit i or., 0pt af i ng 1.h o gh 

D , I, i ctf Councis s . TIhie-n(! t.wok for wh ich RD i 
r'P ; porlaj hil)c1 ount ry- w i de ard i n L.u aka PI'ov i ri - .e S 

.'.... 

I' 0 or .od rac fol. 1 ows: 

(4A!;iri -ation: Paved Gravel Ear i.h Unclassified 
(Class r) (Class II) (Class III) 

Country: Total (liat): 5926.2 2277.2 6290.3 6348.9 
I,iSuaka Province: 970.3 339.0 731.8 546.4 

Total 

20842.6 
2587.5 

Thnre aro different fi..gur'a.s quoted for the total. RD 
o,'(l rIlr .wor" , and duot.o i mpr'ov onitts . the f igiie f crv 

pHv (i . CIlass rod. is now i van as 6387.4 km. A 
mid 199 survey of road conidi 1:ion over 2376 km of main 
roads,.a d ng measured iroad. roughness estimated that 
34% waH ; ir good coridi Iion, requi r'ing only continuing 
imi.ti tt, oirine.e, 25% was i.n fair condi tion, where streng
. hoii irg oi r e:urfaci ng is due, and 41% was in poo.r 

cion. roqul r i rig rehabiI ita tion or, reconstru.ioil 

"r'['ho MniriLorance. Organisation. 

.2 

-" 

10Th,8)h iadqua,,P1. 0o', in Lusaka operates Lurid erI the. 
P,,a,,.,,. S t,. r, of MW . arid a Director of Roads, 
who,,, c;,oad s BRanch (,R,,,, Road ma i rn t er a--) 0 S 
(:mc roiaL I od by .a Road Mi rittenarace Erigi ne e r . wh 0 i S FAt 
pr-sent an e-patvia te, supported by the services of a 
m,a 1.e ,' i a s and hs t i rig: laboratory. Under RD head
qua-r'I r ;; the road networh is administered through 
ri I rio p ror i no: i ai headqua t ers , each hai r.. a Prov.i nc i 
Road Engineor (PRE) rosponsi b.e for road maintenance. 
- ,i tI f'o r a,i ro r. construct i on nd iprovements. The 

1W ttorli is fur-ther sub divi.ded i.nto 29 Districts and 
127 Z,,i,,, Zones a re the basir maintenance unit and 
op, I 1. aa r a Road Foreman .wi th a gang of-7usual 
ii b)01 1, ii dozttra 1 ribou re(r s p1 t i ek anad dr i vors , hasic 
I.',c l ind10(41i pnien t a nd t r nriaspo 1 1 Dependint; onl t1) 

p Hd ridI r1.-; 1.rm f' i a Road Foro man has 
.. . . ,!; a 1 I f or t,he niaii ,Oi nc e of' betweenri 80 kni 

Irld 2.50) kai of roetd . Th i v. i. mi a ri,cna c'oliprl i Fo ; routo u 1i.n 
1,'aI r't'ciar'c'iat, oportit ora; . hai. i., . grI asL cii C t. 

'2 

.al 

. 



d t I . and c u .	 .n u k e i gn n 

2.3 

21 

1 " ,'.' ', - : '" ' ' 

* 

h r'r i or' F; gradirg gravel voads. shoulIderv epa irs and 
v j fpot-holes. v idi c'maint nance. , '11, a F,ni,1,-	 Po 
i-v o rig resea1 , t; nd v-'akeniv tg ' Ii or' irig s t 1) N, s-pec alI 

1AIli ts . o r by contract . tinder the Provinci.al Road 

T! 	 i ~ organ i sat i ol i s iITuFst ra ted. i n Figure I, ItJ i 
i li- lLo opera ting lsewhere in S aha vant miany sub 

AcH,fi, hitdis ma nftg(-r ia 1Iy soutnd. It pe v'iti t S clar'CI(-
1 i rie;os respon si1i.] ILty. . arid ddu t ies can b - w~e I
 
do Finrled. Ti prac tiCe th iF may not be. the ORSeV and
 
* f f'4-.. Li vur ope ra t ion depends on thle ri gh t numb rs anid 
*ca Iib1)re uof staf F with other resources. Fhotig inI 

Road Miin tnance S taf f'. 

Th (I is a seO 1,i ots. shoi' trign of proffess ional id tt ch-t 
r-,i ti I -tanf f i n RD, i-lIthotu h t here is adequaMte- adm i i -

Lieo s. Ii.i CF . AL Deceinbo t, 1.989 0 thlere w(- ve in 1v' 
F i vo 7imh i on ong ineers in RD o t.o f an au thor i sed 

: Ir C) " . • , 1)oen1o'., I It) I iii L itt. " . -f <: 31 " Tit , i ;.• " .chollt f al. I 1ii" " ; 1q :' >- .' 	 .
 

I11 (-v i hI.4l t o somei exten t by the presence wi thin RDi of 
n i no ox pa t vi a te engi nee rs w it t executive r'W;pOfis1 
LiIit. who h a~ve been supplied under variouF a i d 
;I- jjo cts. In addi tion, thor-e is an advisory team o 
five prov'ided under aid f roni-Fi n]and to plan impro ved 

.,I'(HkI i t-h i, t.o ri n . i. i t-i 1y ir .us aka P vov in ce. 

it i. t.Ututi on .1wi1 1. be futr ther al.leviated as the . PRE 
111) P to- C iv il Board stia t u toryIpi le d thIte -Sertv ice (a 

r,-tqu i rcmerit) for,. the fivo best technicians (at *preiefL 
in te.mpo r'arvi "st atus) to be appointed as pvtvmar1c nt 
Civ i 1 Servalts. They will. thus become en t itlIPd to 

Sm 1'rIg i r I er1 i"I g Toc ri ,- i i-n sF and become, due Poll 
ruiHther trainring courses both in 'Lisiaka and Ove r s 
TIhr; r i o Itcr n ic iitn s w i I , 1 be ropl aced byN 

i 1). .... fro m. theo Lu s aka Road T ra i n i ng SchooL T In 

aidd i 1:i (-)i foukr eng i nev: rinrg- 1.echni n i an s lia'V beent sen it 
L Zarmi1) i a of f f ur th erthe Inst i. tute Toch nol1.ogy fol 

iii irig" I o gvi'adua to n,; (rmg inoo vri rig aJcF it aritr,. T i 
;'~ 0n o'F#~i. tii nod , t ii Ff1 h o uI d( Fit;l3i F;t :i ni ri.-- (-.-1 v "ri 

Ii I ipgI-iid ,igo F tho PPR! Hdc-Ill mu- i 1,onun't(11 

.: 


-- :I 

'1 

2 .5 1'.1)I1.c~~ 	 manam ntrt a IOs C I\.:i gi nmiuddl e 1ev'e1 tochrii.ri 
1 orF 1io &tl ho . i Sqd pois1.!; such aS FEig i or in 

-i ) ' Matoitviri a1.s A,L il S 0.1n s1 Road ITr i.,; t)o 0:uh, 1t t arid ,L 

;jJ)* d i Snj oi i ri ti id ttn I: rilI y 51 w ire i p unu in1 

di 	 t- I 11 l h 1 11 oC1 aSod (l I.i tlt ' 
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the previous year. At 1988 
year end. 122 posts were
 
filled out of an establishment of 
 217. Casual and
 
daily paid staff had numbered about 4.000 in 1987. but
 
were later reduced to about 2.500. 
 varying according

to season and the volume of work 
in hand. Details of
 
the staff situation are also shown in Figure 1. 

2.6 Apart from an absolute shortage of 
trained and ex
per i ,riced local personnel. 13.D staff are attracted to
the private sector in Zambia or to neighbouring

countries by better salaries. High inflation of 100%
 
/Year or more has seriously 
reduced the purchasing 
power (of government salaries, and poor personnel

andini:.tration 
 means that increments and bonuses are
 
riot always paid when they are 
due. In spite of this.
competent and dedicated 
staff remain with RD at all

I ,,, I,. al though their numbers are less than necessary
t.,) niri all positions. An ericotiraging development is 
tIat payrrien t of substantial subsistence allowances
amounting to between K1.000 and K1.4000 per night
(d,.porid i rig on grade) were authorised in tileIlge t. theB I Al though total anount 

1990
under this item for 

FY9 0 ; :nll I (1K239,000). ir extra funds can be made
avajilAle, there is now the possibility of increasing
tho low s:alaries of permanent and monthly paid staff 
t i more competitive level by a tax free allowance 
w r t"h., r I h<!y ;pend i. i IwE nw V from. . t he i r bas 1. Th i s

i, c (jl 1 l, i .(d to r ntai n compo tent kev staff " ho 
,, .-'II ,lhn,,r'w i: b,.h losk to RD. 

Equ i pmftn t 

l.i 

anid iniritained by 


U r, 1 1 , 9 9. RI) equipment and vehicles were procured 
the Mechanical Services Department.
 

a pairt of MPTC. However. a policy decision was then 
made 1.o Lransforim this department into a parastatal
body in order to improve efficiency of operations. In 
the meantime. RD started to set up their own workshops
arid they were permitted to nake use of the private 
stctor to keep trarispor t and equipment in operation.
If,)%evo r. l.his effort was not a great success, and the 
bt I:kIoP of repair work increased. Full information on 
th,, ,:q, i pnrif, fleet is not avai lable at present, hut a 
;r n',\y in Eastern Province irn mid 1989 showed that out 
of 126 i tem.; . :38 (30%) were in working order. It is 
r',epo r.e:d that this .;ituation is probably representa
t i v e of" t ie who I e RID equ i. pmetri . fleet . However . this 
:ii tu-tl. io is being recti fiecd by the acquisition of 
m hi I'! :rVV i c e vehi cl Ie;s to ma in tni r the field 

i i l"i , .!I I . 
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2.8 	 Equipment and vehicles have been provided over the 
past several decades to RD by different national and 
international aid organisations as part of their 
projects. Many of these items are now well past their 
useful economic lives, and keeping them in good repair 
ha ; been made more di ff icul t by chronic shortages of 
foreign exchange. All part s of the economy are 
-imilarly affected, so that being able to use the 
pri. 'ate sector has not removed this difficulty (para 
2.7). It is unlikely that Zambia would be able to 
financ',e, equipment replacement from its own resources 
in the n etn.ar future, arid must therefore continue to 
rely very much upon donors. Under existing and recent 
aid projects, significant amounts of transport and 
eqiipment suitable for road maintenance have been. or 
atre to be, provided (Annex 4). In view of present road 
corndi tions . there is little doubt that extra equipment 
for resealing, regravelling and shoulder rehabilita
tion is urgently required. RD's task of operating and 
111.ii i., i aid 	 made very muchIling equipmenit would be 
Fsimpler. arid ai.d would be more effective, if co
ocrdiration between the various donors were closer, and 
thi.s subject is dalt with more fully in para 2.15. 

2.9 	 Produicing good.quality, well shaped and well graded 
.tolne for" resealing is a particular problem (see Annex 

S. para 5 ) . Three stone crushing plants are now 
opratnd bv RD. with a total practicable output of 

a bout 15,000 cubic meters of resealing stone a year. 
compared with a requirement for about 50,000 cubic 
,,eters a year to fulfill the normal resealing program 
of (say) 900 km a year (assuming resealing is done 

orine every 7 years). At present, there is a backlog of 
about 3,500 km of road in need of resealing, which 
would require 200,000 cubic meters, apart from the 
requirement for other stone sizes for rehabilitation 

work. Here again, effective co-ordination between 
donor will be necessary to overcome these !;hortages 

iti tih be-il way. The production at Kafue Quarry il 

19H9 was 

19 mm 13-16 mm 0-6 mm 6-12 mm. 0-8 mm 

1265 1952 2556
I fll,,:S 2924 1693 

in addition. a further three stone crushina plants 
variouswi I I b. a1rrivi ng in Zambia in 1990 from i 

d(n() r ;. Finida will establish one of these plants 

,vi Ih qtuarry in the L.usaka Province. 
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Road Maintenance Funding.
 

2.10 	 Until FY89. funds for road maintenance were issued en
 
bloc to RD headquarters, who distributed them 
 among

the provinces according 
to need. In FY90. funds have
 
been allocated directly to provinces, for which
 
provincial permanent secretaries (coming under the
 
office of the 
Prime Minister) are accountable. There
 
is also a reserve issued to RD headquarters, for which
 
the permanent secretary, MWS, is accountable. Under
 
government accounting procedure, within mainthe Vote,
fund!; are disbursed under subheads as follows: 

Personal Emoluments. which includes salaries, wages. 
leave 	 pay and housing a]lowa
nces : 

Recurrent Departmental Charges, which includes
 
subsistence allowances, petrol
oil and lubricants, spares and 
costs of regravelling and 
resealing, and cost of services 
such as fares., rents, post and 
telegraph costs and lighting 
and water charges. 

Depreciation and maintenance of premises, salaries of
 
vt;IiilI i. ;hed :ivi I :;(-.rvant.;. and the capital cost of 
equi pnent anid vehicles are paid out of votes not 
conriLro]Iod by Hence. workRD. costs as recorded by RD 
do riot represent the true costs, and conversely, aid 
provided to RD on the basis theirof (apparent) costs 
may not proceed as planned because essential funds are 
riot. provided to Votes controlled by other Ministries 
orl departolbnts. Until recently, 
major overhaul costs 
forr vehicles and equipment were not paid by RD. but
 
following the reorganisation of workshops (para 2.7).

ihi.; to.;t i,; now payable by RD out of their Recurrent 
Df:par'tmerita Charges Vote. 

2.11 	 Rec:orit a[Iocation of funds for road construction. 
i mplrovienen t and maint enance to RD have been as

'o] ow%Y 

FY: 1988 1989 1990
 
(Millions of Kwacha) 

Perr;on-i Emo] uments: 17.21 19.12 n. a. 

!?. c,,','.,rt Do)p ir'tnifn l,1 Char'i s : 	 51.50:32.29 132.24 
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These figures indicate that whereas Recurrent Depart
mental Charges, which include road maintenance, have 
probably kept up with the cost increases in Kwacha. 
Personal Emoluments and Capita] Expenditure have not, 
which indicates a commitment on the part of government 
I,) thb. objective of improved road maintenance. Capita] 
t\perldi ture includi,.s rehabi I i tat on and improvement of 
r', l 't. under, projects. the, ( o1,;err aid In FY90 total of' 
IK .150.87 ni 11 ion, for example. K 290.5 million (59%) 
has.. boeen pr ovided by loans or grants from Italy. 
Uni ted States of America. West Germany. Fin.and and
 
NO rway .
 

2.12 	 U!I ng the governient system of costing. RD estimate
 
tla. K(370 to K400 million a year is necessary to
 
maintain all the network correctlv. assuming that the
 
n e e.; s a ry equipment. materials and staff would be
 
iiva iIab]e. This compares with a current allocation of
 
a ,)ou 	 K50 Ilion (US$2.17 million at US$1.00t 1ii 
1(23.00) for, regravelling and resealing. out of K132 
1mi I ion (say US$5.80 million) for all maintenance. The 
reg9'ravel Iing/resealing allocation represents a littl.e
 
()vq:r' 30% of estimated average annual requirements. and 
the total of K132 million would be sufficient for 
About 40% of the work necessary. However. with the 
pre!;ent shortag.es of equipment and vehicles, it isF; 
urt likely that any large increase in the road mainte
ri nrco allocation could be effectively spent unless 
RI)' resom0eUres0 could be ivjgmrer !tedin some way . RI) 
r,.!;ources which need to be augmented covers personnel . 
\ehi ces and road rehabilitation equipment. The 
por!;onnel, resources are being increased by promotion 
for'm within higher site allowances and various donor 
aided training programmes. The vehicles and equipment 
t.(, al.ow the trained staff to function will pa rtially 
be ;upp.ied by donor agencies. 

In addition appropriate intervention to augment RD 
reotlur ces to. ensure the long tern) maintenance of 
1.usaka Chirundu road will be discussed in Sections 
r',ur arid five of this report. 

The irIe(ct of Aid on Road Maintenance. 

2. 	13 The ro].e of aid donors in the roads subsector has been 
th!;c:r'i bd i rI Pata 2.3 "Other' Donor Activity" of' a 
d ril f I. I SA I D proj, ct paper for the Kafue-Lu.Saka Road 
Iehnbi Ii tation 690-0254. dated December 12. 1989. In 
tdd ilior, IIK ODA has been funding eight executive 
;mf' I' in RD. but hims is row r*tduced to three cf the 

nin1. : i i riod in tara 2.1. 

http:shortag.es
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2.1,1 Many Zamnbian main roads were built in tie 1960's and
 
1.970's for lower traffic loadings than they now carry.
 
and they are well overdue for strengthening and
 
improveaeint. 'The aid projects described in 2.13 will 
help to rehabilitate some 2,000 km of these main roads 
which are now virtually unmaintainable, and to this 
ox Lent will case the maintenance task of RD for some 
yoar.; to come. The Finnish aid team in RD headquarters 
(para 2.4) has been in place for about a year. and is 
Woi, r'king closely with the PRE. Lusaka Province. to 
improve maintenance, with the object of extending 
impr'ovpd me thods to other pr'ovi rices in t iime . Depending 
on their success, the duration of this aid is seen as 
extendible beyond its initial two years. 
 The road
 
maintenance equipment provided and planned 
(Annex 4).
 
goes a long way towards building up a maintenance 
fleet., but any equipment and vehicles given in aid 
projects must come with a generous foreign exchange 
provision for spares, as otherwise they will be 
iroef fecti re. 

2.15 Thel' is the danger that the amount of roads aid and 
I.h i,,iny dornors involved may overlomd the capabili.ties 
of 101) headquarters to organize and control operations. 
Without this control, aid will be less beneficial . arid
 
could result in increasing, rather than decreasing.
 
RI)'s problems. The donors active 
in Zambia co-ordinate 
their efforts through the usual aid group meetings and 
by means of informal meetings in Zambia. The govern
mont of Zambia has set up Sectora. Committees and an 
[r'iraitrtjctural Committee to co-ordinate aid efforts
 
within sectors. The need for better 
 donor co
omdirnation in road maintenance has been emphasised in
 
the London Donors' meeting in 1985 and since. The
 
iri itiative for better donor co-ordination should come
 
from government, and it would be in 
line with genera].
 
tir()rls for RD to ensure close co-ordination amongst
 
it!, donors. There seems 
now to be a need in RD to 
have one experienced oftfi.cer with designated 
responsibility to ensure that all roads aid projects
 
follow agreed common policies and standards, and that
 
they wi]l combine, rather than conflict. Whether
 
go'ernment can provide a 5;u i table person, or whether 
hn i provided under aid. and probably internatiorna] 
a i I. is a miAtter' for' discu.;siozi wi lh governnent. What 

-; cor itinr i.; that aid will be more effective anid sonoe 
key porsorrnn l ir RD less overworked i f this aso:.:istAnce 
c'-in be arranged. 
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III 	 THIE MAINTENANCE RECORD IN LUSA'A PROVINCE. 

3.1 	 An inspection of the Kafue-Chirundu road. which
 
immdiatoely adjoins the Kafue-Lusaka road, was done on 
JarLiiarry 7th and 8th. mnd a report on the January 8th
 
inspection is attached (Annex I). The object of these
 
inspections 
was to assess the standards of maintenance
 
that. have been attained 
on this road with the resour
ces t.hat PRE Lusaka Province has had at his disposal. 
.s an indication of what gtandard of mai ntenance can 
be expected on the K{afue-Lusaka road. 

3.2 	 The. Kafue-Chirundu road has been undergoing a program
 
of U,;ATD financed imprcvements since the early 1980's,
 
and parts of the road rehabilitated by Nello L Teer
 
under Phase I of the Kafue-Chirundu Rehabilitation
 
Frject have therefore been maintained by RD for eight
 
y..rs. The road carries more than one hundred multi
axle heavy trucks every day. the average daily
traffic passing Kafue Bridge in 1989 was 173 sincle 
ax ic trucks and 129 trailer or' semi-trailer trucks. 
iib]1d )11l. 11 third of its length is through hill.v 
c ,",try with maximum gradients. At the time of the
 
ins-;pect ion, the "whole length of road in
the was good
 
co"dition, so that vehicles weve able to pass in
 
comfort and at speeds limited on].v by other t'affiJc 
-tntd road geometry. About ten kilometres of the road. 
low being resealed. have had no major repairs si nce 
1uilt in 1982. and a further 22 km have had no major 
repair; since 1984 when r-hmbilitated by L. J Whyle 
undo r Phase 11 of the UISAII) finanrced Kafue-Chirundu 
Pr,.,t. and ar',o now platned for reseali,nz . These 

(,f par,(.!I ill
.;.(:I. i (-rI old ei t are st-; in reasonabl e 
i'.,,,li 1. ton %i t.h no pot hole;. "Thev have had a small 
-tlr.1 ttlrt.o f patching consistent wti. h a regime of correct 
m-i itt tottin(f over' the pa;t ;ix or eight years. 

8.3 	 !ij , i o Ia i ri tonarce such a di tch clearing and grass 
(uhtinn war in arrears on parts of the road. explained
 
by tho fac. that the maintenance gang had been without.
 

i'.: t 
It Ihoir ltr'tck, Long term. V',t irne maintenarnc:e had 
, sily r,,rmallv be.n dne a-: noc ssary. Periodic 
mI i:,ot nanctic: 0 (re S;, l inrg ,ori s hooIdi' main e riarice) is 
rw I,ring Jne on mi 17 km n:1r t ch of t.he road 

,. , for som three wiAk,, following an accident 

':hjbi-
I i I r. I :, by Te r tinder' Phii,;,: I of' the USAID Proiect. 

e-. .hh( t' I wit h widenirg anid1 intprovements on anot.her 
t I .,. ki Iooi, r 1ength. ['h,.eearlie,st sections 

4*)p 
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tzdjb i'uCllsiLed y *hel . . 

Teer with~l sealed( s;UrfaceS in 19 82 WWi]1].bO roseled bymid 1990. anid sealed' sectioti,; bui.It.ri I 98,A are planned for e..a]ing between< 1990 and 
r. 2." e a 1ing at seven or eight year intervals
niight I)e consideied not sufficient in devel.opedc:oo t .ies , bu L judging from these road sectiion . thep, v(,nitri L has, not suffered thereby and i still 

VUC. tuLI t'N I I o iin-d 
:1. 

3 1 Tr, Nov(,nllber/ )eceniber 1989 RD resealed 17 km of the 
- .. :ion rehabi itated by Tee r i 1n .982. Most of the17 km uf .roaling carfeed out by RD was well' done .Sudde-n ra instorms had aaeed ,bou1: two kilometres on one I~~one and this will: be ed n ;,.:no''I all, anihswi-"b edono' .' Heavy tru&icks have.. o.f'tod the surface on steep giradier ts,. and there areways in which 'this probleni .cou].d 'be overcome (Annex.' 1.par 5), although expert advice may be needed for bestresults. Some sections may warrant resealing because ,Ih. 1vhave become slippery, and 'not or structura11odF;ons. an "testing would show if this is so. TheRoad Foreman. .stationed at a 'road camp about 15 kmSouth of. Kafue Bridge, appeared well exprienced andsa id that he has no 'serious problem's in get ti ngnaintoriance materials whenever they are required, but

k (- o 1.'i transport and minor equipment in operatibng.
,:ori(ji t.i on aippears t present" prob ems . 

:: i 

.. . 

3.5 

"; 

3~. 6 

, 

' 

' 'h'm ~'rI a I impress ion was~of a-i road that 'had been%Il I ',maintained over' a: period of seven years so. that
5 t comm t.inues to give the~ requ'i red level of service forit t raff Given 'the presenc(-.of th'e Finnish Aidt. ( m' i I) ( para 2'. 14 ) arid with assi st ance to overcome'
1)1L)1) oms 'associated w ith f orPi gn e~xchanLe fort,e '."1..... . .. ti 'at pd Io'

61 ti:;c) good r'easor" 
wh%, i m ii lar r ga ix t ion~'''~l noQ J ' r a t e t~uawi 1 1 I t h. complete Sec't"'i.n the road f ron Ltu isaka to '('11 !iIul 

.. .... I i'' 'n . . . . . . I , ,'. = ' . '' 

Ih- Ptm ovi cial' Road Fnigi neet, (1) f ox' Lusaka' Proinc 
h I1-Uh (I 'OS ponsibili tv for- the, total s t 'e t c h of the 'Vreoad f r"om I.usaka. to Chit undu' A' ii'a ma dmae 'tothin' P1F 's' head'quax' te rc' l us k h 'b~1'-1 ,iiL i 'i-i. N rmal admini ttrntjvc-'Fn r i 11 ia I

(w tj)ron I ()\or'ep"WOrm k appealred Lo 'b( 'iti p1 ace * , rid4 st',I i" 
4 

. 

h V:' ' 

i ri' nnd wf~ t e f a ii 1 i,'' wi th. he_, procise n v o) e.od .I)[het P1WF and hVi i 
' 

e rkc on I aue'~ri'g vsta i t a i e V''V'oomiip( I.ont '.ii'd ivi dualJ. 'w'. t h sounid klio wl 'oev~f, i he'ii'r 'V'K4'4'(1dci ie'- A's -a t ways wh1,Ier' 1e. t, a ro ""''aP hot a K' 
2 , 1 ' 0 pI' , 11LMLion' 'Io~pend 4hei~vi 'Iy 0mporn t h o p t ie r.e ,' of il' t~l,w ~~ ,r . I I F,'"' '-ri ~IhI(-: .MI It. 11 ldU1)t IhFA 

rlo'lm ~V'rltmt 4 ' 
*V, VVIV 

4 ... VW4, , 5'];iV. 

V~aon 

V 

4 

4 '# 
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IV. MAINTENANCE REQU IREMENTS FOR THE LUSAKA-KAFUE-CHTRUNDU 

] T'h 1' )ll owi ng est j ma teF are made for rout ine and 
per iodic maintenance of the KrifLe-Chi rundu road. 
commenci ,g in ' 1 990 , and for the Kafue-Lusaka road 
iit't.rn' rehabilitation, 
by 1994 . These estinates 

which 
are 

is 
al. 

assumedto 
early 1990 

be complete 
prices, and 

on the basis of RI)D accounting-practices. Capital costs 
for equipment and vehicles are estir-;ated separately.
anid where available, unit rates provided by RD *have 
bnen used. While the present rate of exchange of K23.= 
UJ$ 1.00 has been used throughout, in formulating
proposals for futlure action adequate provision must be 
made in the estimates fo r inflation and thus
indi recl:Iy for devaluation o f the exchange rate. 
Details of the estimates are in Annex 2 . 

Sa rue- C;hi rundu Road: 

i) Routine Marintenance; 

4.2 Hohu i.ne n aintenance covers wages. normal overtime and 
oiu;i ng 

f'oi'mal 
taf f', 

allowanes for, a ang of 12 labourers. a road 
. -on , dr'S ver and o n iporator pluF cI eri (a
carrying out normal ,regulardaily ilia iientnce. 

-

Operating costs for' one truck and one item of siaI] 
WO C hall il CIA 1equ 

'.eqUipillint aid 
i.pment 
tran.> 

are included, 
rt c.osts for, a 

and 
normal 

materials. 
amount of 

... . ....Ch i nn aa ,t houide r repai rs Also included 
I.. iHi 
(pi ri-
s tafrf 

elenwt -
2.6). to prov ide 
amoint ing' to an 

and subsistence allowances 
incen tivevpayments for 'fie,d
approximate, doubling of, basicr 

p- ,ay.On these assumlpt ions, routine maint enance for the' 
.81.4 km of road amounts to K.1.572.000 
which is estimated as f'otregn exchange 
aqu ipmen t s pares. 

per 'rYear'. 7% o f 
in the shape of 

. 

ii Reoseal ing and ShoUlder Rehabilitation; '' '. 

'I 3 rtt 1 ass-umed 'tha~t the pregent res al ing P'Ra~~w1 
COnrlt i tli i e 

1.1 1)6 
as pland .' 
d oneat i i x 

and, that 
r :ow ,,tin 

there(aftel-
n t va 

11e Se a'1 int 4.. 
. t! ' ' 

A 1h\ Qeh ' 'Icjr.I"'TKo f 't-h 1 l; 1;ma1"not o'~therwise nnee d 
i . I r )b t1zo Iat ,A t -Ii IIJuC 4' the r i, s k of4 'Skiddd .ri V, 

4~~~,4~~ 

i~.tri ow'- tifF 
6,0.000 -,e

j-~ ti rtg 
k( h tm T~

Iow, wtiLen F,-
b~h W0'd 
andapt 17IQtA"' 

. iiT1 
1 

. 
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icapi l.a I 
iinc1.udd. 
cxchanige 
USS .200 

costs off mechan ical ,equipment are not 
"This cost is estimated to be 19% foreign 

payable direct by RD giving a total cost of
plus K116.000 per km at 1990 prices. 

4.4. Shoulder rehabilitation includes carting to site and 
lAying fresh mate-rial and replacing (or providiing) 

(i;-,l. :d 1urface. It a] so inc ud s for, :ini ng and 
iiprov i rig side di tches .ou tfal F where necessar, and 
is est imated to cost .US$600 per km (US$120 plus 

SI .l000), once every five years. 

iii) Total Maintenance Costs, Kafue-Chirundu:-

V. 

4 .5. On these assumptions.-, total maintenance costs for-the 
hdfue-.Chirundu road to the- Year 2.000 are estimated as 
follows,'with details given in Annex,2 and Table .' 

',,all', the foreign exchange component is estimated 
.I: 14% on the basis outlined in para 4.2 and 4.i3, 

86% in local currency. The FY90 level of 
f.nding would meet about 39% leaving a shortfall. of 
about 51% of the total required amount in kwacha, plus 
all tho' foreign oxchange component. 

Ai 

rtK ,;-lusaka Road: 

i ) Rtout ine Maintenance; 

•1.6 On the same basis as fIr t ,afue-Chirundu road. 
routine maintenance for the 53.3 km Kafue-Lusaka road 
uises timated to cost K1,.280..000 a year, with.1% 
foreign exchange, or.say USS5.500 Plus K1.150.000. 
ThisF iF, assumed to commence over half -the road i n 
1994, aS parts are handed over by contractors -and 
over, the ful.l road from 1995. 

ii) Resealing ind Shou]der Rehabilitation;, 

A 

4.7,';, 
~a 

.:" .. 

(. Fst s per ki are estimated to be the same as foi th-
Iejo,(I'i rundu road, and resealing is assunied1 to be,-

n Q . .e s ary over 20km in 1999 and in 2000., ShouldOj., 
r'ehb.i I :tat ion- has been assumed to startefor 10 km a 

r.y .-, ront 1 998 through 2000. -: 

1 

. 
0 

.) 'Total.MairtLenance Costs, KAruo, LusaA ', 

4 
... 

.. .. ..."''. A-

... 
. . 

T, I~T~h 
1oii I 

000 
A> : .: 

ni-i n t enan o c~o -L ., a re 
1 I On of r eh a 1i I i~1. -ion, (f 

o 1. 1. o"A... n bI 
e n- a, n 

"esti ma t 
roin'-1 99,4 

J' Lion) t he 
t o0 tho_ Yeao a'11,'' A A"''- ' :AA 
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component is 86X, leaving a shortfall of about 56% 'of. 
total maintenance requirements in Kwacha, P u.- the i.forgtign exchange component.if the FY90'. level of 
funding by government were to continue. 

4.9 T ue minor foreign currency requirement detailed abovefor maJitenance activity could be provided for in a 
similar way to that for the local. funds, i.e. by
etbls.ihing a fund or by providing a stock of spares
a s part of the rehabilitation project. In either 
:asps an appropriate office should be established to
ensure that Athe actual spares 0r the financint A 

provided is used primarily for the intended purpose.
 

it.A 

.":! , • • .... ;. : :; ? £>•: , :: •: !t? :< [ ;g}: , A 'A 'A 
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5.1-


-

5.2 

5 3 

EQUIPMENT REQUIREMENTS., 

The estimates given in the previous section do not
 
include capital costs of extra equipment needed, and
 
in view of the overall need for more road maintenance
 
oquipinent (parts 2.8 and 2.9). it would be unwisei to
 
o x Pep:t that adequate . equipmer t wil, be available
 
wh(,nov0.r nr!eded from the existing' fleet,. ,Nine
 
reseal irg units have been, or are to be. provided
 
(Annox 4), but with average practifcable outputs of
 

'
abotit 300 km per year each, there is no room for'
 
seri ous breakdowns or, inefficient operation if the
 
i requirement of about 900 km a yearof resealing is to
 
be< met. In addition, there is now a very large
 
backl.og. It would theref'ore be an added insurance
 
'hal the required resealing progi'am between Lusaka and
 
Chirundu will take place as outlined in the previous 
soction if an extra resealing unit were to be provided 
as part of the project. The cost of such aIunit has . 

hbon esti mai;ed fat US$ 860 000 and has been providd 
for in the proposed USAII) financed Kafue Lusaka Reha-"i. 
bi li tation Project It would, r'a.viousy be 'desirable 
.hiIt , al,l units are simi Jar. "so that equ i pment is
 

in t e r c h a nge a bIe between units.
 

Ono shoulder rehabilitation unit has been provided
 
wi;th'Finnish aid, with an estimated'output of'"90 kim of
 
road per ."year. 'Correct repair- of shoulders adds:::
 
c. nsi.dera<bl to pavement 1.ife., and is a'real benefit'
 
to traffic.. Having shoulders paved or sealed also
 
r'e d iic P. ina i n tenance pr'obliems. There is therefcore 'a 

noed- for' up to 15 ,or 20 such units 'in the countr , as a 
whole '- Cos t of a urti t is estimated to be :/ about
 
.. S$1 .0 milIll ion. and-, t should be compatible wi.th other
 
sizili lar unri t;, (see Appondix 4).'';
 

.Th 'pr'oduciion of good quality roadstone'is a rea'L 
bottItleeck . 'and at prese nt. there are no pr'ivate, ' 

sctor -u'r'i(es' wi th one .possible exception that 
could. be -ic-ed . Production at the RD quarry north of'
 
Ka uei. limited and 'it cannot be assumed thAt it
 
,I I o able to prcduceu !ificent stone for both , the '
 

i io) mait r'ospa 1i rig 'program in t ho vic in i tv5 in'd fo0 1
 
1,'c-h ft)i i t -1t on)I o f' the iifu oe- I uceaka -oad. I t. wi 1 11' "
 

pr obably the refore Pe riecessai v to open up n no the '('
 
(Ii i t r 10h' th1) '! r oa a F Iht r o ha b i Ii o L .
v o fr t - t a ti P Vr Jjot ~ 


Mrld hi~r -f oun Iiic-Ihplanned so ilhat t.Ihe 9fim c!(Iu a rr v cirin
 
C(rl 1 OIJ e I )A produce good qun-ti Ly 'storie foi-r e's e;a ag
 

4 ( AV 
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I, rehaea . i.i at ion is- comp] e I.ed that is af ter15 9 .	 The cost of suitabe o pit"quipenand or preparing
a. good long-term quarry si cnca be c o 
the region or US$3.0 million

5 4 	 Pr-oper routine maintenance is now-often inhibited by
N-horLages of. transport. The cost of providing this is
small but the effects are profound. To ensure that 
flu I. i no malntenance wi 11]bo done .on the pro jec t roads 
t...rensport and smal items of' plant for repairing local 
1'ailures wou].d be required, at an estimated cost for 
oth roads orf US$500,000.
 

5 .5 	 Tn this section of the report we have outlined the 
total plant requirements for the routine and periodic
1ainntenance of the Lusaka Chirundu road. FINIIDA, is 
-,urrently undertaking a pilot road maintenance 

activity in Lusaka Province, the road network of which 
will include the whole theof Lusaka Chirundu Road.' In 
addition funding fo r equipment -will be -provided 
through the AFDB funded Lusaka to the Malawi border 
r' id rehabi itation project. It is our opinion that 
C irP should ,be taken to co-ordi nate all, the various 

,dontors act.i vity to ensure that effort is not 
dtiplicated. WotrlId Bank is likelyv to assume this co
ordination role during 1990. In the meantime we 
rocomnend that- provision be made in the Financing 
m1111iget mmnnts .on t1 lusaka Chirundu Pi-oject to inc lud 
.),o prov i.:;on orf a resealing tunit. .' In addi t i on we 

wojId I. so , ecommend that the quest ion of c ru -,ihed1(1 Y
!;tone supply for road maintenance be the subject of "a 
lo ta i 1ed base line study for a -significant po I i cy. , 

rnform in- the 'way stone is provided for roadrehabili
tt.ion and mai ntenance ac tiviti es . 

4 : , . +' . .: ' .- : •-. # ' + , V :. .+ + +. 
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6.1 Maintenance Considerations in Rehabilitation Design. 

TFill, maintenance burden during the operating life 
road " can be significantly reduced,'by selection 
coor1 1 e t d e s i gn options du I i n. the design 

of- a
the 
ad 

construction phase. For example surface dressing' on 
I op o f the asphal tic concrete- structural overlay, 
s seling the shoulder, widening the road at sharper 
ho. i zontal curves and 1.1 ving the drains at steeper 
gradients all. minimised future maintenance cost. it. 
-; hould he noted that al.l these have been provided in 
the preliminary design used to derive cost estimates 

-

-

for the Lusaka Kafue rehabilitation project 

6.2 Roid maintenance is the activi ty which reduces the 
IrAt., o f deterioration n f t h e road,. i i na t nii s a 
standard of surface which minimises vehicle operating 
costs and allows the road to he used continuously with 
mi nium oer no lnterrupt ion. The extentand cost -of 

1.1his- act ivi ty is I argely di c fated by. design f Pa t 11,eS
than des ign l i fe A roid 'dosign for -lii o-of 1.0, 1 5 
aId . 20 yn.ars, Wi.l - alI requi re _the same -Ieve I of 
maintenance acti vity. The consequence of .]ittl.e (o,r no 
,ia intenance -ation i.s also the samn in the case of a 
road designed for a life of 10, 15 or 20' y:'ears. The 

,,,, i n consequence is premature f.ilure followed closely 
vy '. o :ponr itIIa ir creas, in vehicle operiating cost i. 

h.I I mn . -!Thu;. th11 main ten-i-nc issue cannot .o used 
.. a criteria for, selection of the appropriate desigi 
1i r, . \1\i o Versa selc tions of a particular desi gn 
life has little or no bearing in determining the leveI, 
of mainttenance activity requ ired. -

l 

G. Frfect of Axle Load on Pavement life 

" 
" 

The - s tructural design of a road pavement is based on 
the number of passages of a standard axle on;the road 
du,,,,,rig , 11w specified life. Each and e very vehic1( 

a n and- was converted in the r,e po r -tto an Equivalen't 
Standard -Axle (FSA) with the knowledge of the weight 
rof i ts axIes . -If a vehicle is overloaded t11i s wil1
110 aln that vehicle i~s represen ted by a greater n umber,~ 
of ESAs than a 'similar type of vehicle which comp] ies-
wihe the A..l oad r s.tri(Lion. ... 

6 . 4 TIe I nvt-s t igat ion a d i)ocumen tat ion 
irvliHatinlg~ rehab iI i. ta t i o~i .of Ina r 1-

-Zainb i a by Kall)Ps ax/Ga rlB .o n' 1985/86- in'ie 

t u dy 
10o ds-

. 

for 
-

-

-

:-
oh 

i rc-
-;ivy 

id ing 
at 

one 
14 
at 

loc ti 
Kifu 

rSo 
-Ri ver 

the .Irunk 
ridge arid 

ro~d' network' 
F- 11o theh e I-ti 

" 
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Chiutaga both on the Lusaka-Chi rundu road. during theperiod J1 April to 27 June 198 ese surveys found 
t..t two percent of all rizid trunks and buses .
wei gihed. twelve percent of all trucks with diaw bars 
w igh,)d and five percent of a]]. articulated t 'rucksw-"ighed we found to be overloaded. ie have axle loadswhi c'h wer irater tha the perini ssi b] e 8200 k.g. Th.e 
, -ito'. f \SAwas a. .culI a ted for e Yvr Ivehi ci. e %Ye i. ahednd aggreg ted b'N vehih IeC typo and oi ave rage ESAnuiA1)4! 1- wiv cal cu la ted for each vehicle ty pe hoseF;I 1 n numbe rs, which a] lows for the level of over

load irg four,d by Kampsax/Car}l Bro study, were used in.ho rehabi I itat ion design of the Lusaka-afie r o a d
undnr Laker, in 1989 and ar"e ;hown below from page 31 
of li nal Report, 

":SA /C-mme r c i a I Veh ic: I:s 

19G3 2 .40 

199 
19 
S98G 

1987 

.5 
2 .46 
2 . 59 
2..43 
3.59 

V h 

S' 1988 . 3 8 

." . . . . . 
1 9 89 

. . . . .".2' . . . ..... . ... 
3.' 9 

- .. _ ... -- .. .. . 

SSC I' ConSltatS Ca.culation , using Ka. .s.x/Cal 

Rrt) data_. 

22'' 

' -2 -22 ;; 
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G.5) I.AND ACQUISATION AND DISPLACEMENT OF PEOPLE
 

6.5.1 l.and Acquisation
 

'Ther(: 1re 
 two locations on the Kafue-Lusaka Road 
bo tWe.ri Ch i langa arid Lusaka at km 7 .5 and km 12.5 
%'here the overtaking sight distances will be improved

b.v real ignment of the car'r'iageway using the standard 
60 11 wide road corridor, the area of land acquisation 
At I oca t i ot I ( 7. 5 kmi) w i 1 be 4 .1 hec ta es aid a. 
oca t i )n 2 ( 12. 5 km ) is 2. 2 hec tares. 

ThLi I'A a t km 7.5 is pirL of a very large heavily
muchani sed commerci al farm with no re-locat ion of 
people small-holders maize patches or fruit trees. 
However the areas between the and ol.d
new road will
 
then be virtually useless from a commercial point of
 
view but could be utilised by local traders.
 

'[he area rt km 12.5 is riot a mechanised farm as such 
but is used locally. However again there are no
 
habilations near the 
 area and the area does not
 
corntain i any fruit trees. The areas 
on both sides of 
the e0Xi StiVng road are planted in maize up to the edges 
of the road so the loss of area will. be that of the 
ro, id corridor. 

6.5.2 )i'-;Pipceimeit of People
 

In the area of Kafue Quarry, about km 33 - 35 there
 
art- about 12 small clay with grass roof houses within 
or on the limit of the road reserves and on the left 
hand :side two concrete block with gal.vanised iron roof
 
ho>u.s es nuar enough to 
 be disturbed if traffic 
(i\',r;ions are constructed on the left hand side of
 
1.hle rad. It is cons.idered that those houses within
 
th . road reserve will have to be moved but 
 this is
 
gneral 1' not 
a major problem if financial award.-. are 
made- rird as tL] larid bfohind the housing is owned bv 
the poop]e of the area. 

lising the following figures obtained from 
 the
 
\ altia. ion Department 
 or the Ministry of Decentrali
.ation (Jan 1990) 
 and after brief inspection of 
to I arid fal I]arld.;ing 


'olnttrria I Fa rml and K 4000 / hectrii 
Cloy ,trd Grass Roof 
hotl se K 1000 

cn Hoti-;(!. van i.sndclk and gal 

i F,1 r(f, K20000
 

I,i rliaI'i Tre K 400

M.ltigt 'T'ree K 2500 
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C',~ Fir-g (5.3i Cot of 11o ad~ 1 s 	 R e ci 1 gnmieri t, 

Al. km 	 7.5 
4.1 Hectares at K4000/ha - 16.400 

At kim 12.5 
23 llectar'es at K4000/ha - 9.200 

At. ki 	 33 - 35 
1.2 No. Clay arid gras-; roof houses K12 .000 
2 No. 	Block House with Galvanised
 

iron roof 
 K40.000 

K77.600
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a-, ANNEX 	 1 

Kaffue-.Chirundu Road Irnspecti.ok on January 8th 1990, 

I ." 	 On Monday, 8th January 1990. Mr Thriscutt of John 
M ,urrow &,Partners inspected the Kafue-Cli.rundu rioad in 
co:iiiany with Mi J.lHarmon . U!A") -re prosnr e at..,(e . Mr. . 
.J,I).MwiJ.a, Provincial Roads Engineer, Lusaka. arid 
Mr
 

J Noritsas . Road Maintenance Adviser to t.he Roads 
) pi-'tineHnt. Weathe I WaS cloudy with some heavy 
I'll, i nrstorms . 

2. 	 The 8 1.5 km road has been widened and'improved since
 
1982 in 1.5 secti ons by a nUmber of contiactors, ard 
woIk by Roads Department (RD) continues on a- section 
near ChirUndu.- Road condition is reported in these 15 " 
:;ect ions as foil ows , commencing at Chirundu Bridge as , 
kim 0, ad fol.-lowing the, lel toring adopted in Annex A 
c)t reporit 690--0209 .2 of November 1987 "Eva1uation of 
teh T Inspo' t arid- S to rag o Development PIoject , ..Kafue-
Ch i. ru ndu Road" 

S, ct,ion I.-K. ki 0 0 to 0.2: this section comprises-
Li. c 11-s toms and i'mmigrat ion area close to Chirundu 
hi,id ge. It 'was; repaired and double sealed bv Lendor 
liai'ton withiin the past and is intwo years . acceptable 

(1ondit ion., 

Stw 1.ion K-J. kml 0.,2 to 3 .4: improved by Teer, in 1982. 
th is section. is now being wi dened. strengthened and'' 
p ,ov ided with a double seal surface by RD. Work' 

iiinii i ri October 	 is planned to, io 	 eed 1989 and it 
o m .ie.t' by May 1990' Not surpris i-ngly.thereI has
! some -slope eorosi on or widened embankineits durig 

t. he clt, t"rains but wi not serious 'ii , t his I I be if 
coil Ln'ol.] od and ropai red. 

Soc Li on J-1., km. 3.4 to 5.0: repai red arid providd with 
cz don h Ieo sea--l by Leridor Ru v ton i n 1988 this section 

S ni good condition wi h slight u de I-we aI- in 
p1r' r aa re- already signs of' surface wear onTice 

o.Ipi 1 1 ane ; in a few plice;, arid a genera 1 conim to i.s
 
on thi at the end of' this; Anno,'
 

.Ii 1.-... km 5.0 to I1 I1 0 ii ri Iy i11ro% d
 
.. e " h se I, i I wa wi (lnt'( arid u' I, d b
e! r'c 
..r... .I. .... 1 88 h i ion S ao0dR1, 1.oil 'in .o ,, t n 

0 1,di .;ion ,"b'u"'aga i ii are s;Igiis Of S '::ikla weai1. ther 
tphi I I e FAffS rI- Ii 0 ni t hi s t'-:ct i.on t. i''.'r 

'III,(II I4 'ao , al 	 rI I ' h 	 I,' :-o a n 

'at, 	 ,"'a: : ? - a a>a,~if'g;aT:?aa --ta,§::7'!t
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th. ,',s tru(:tion !;tandards. Ai th the result i:hat water% 
1 i(.:: in places on the sur'face in shallow pools. 
Whether this is due to traffic loading or, whether i.t 
w"s a feature of the standard of construction, is 
unCe-I.rtain. There is the same problem on some other 
soct. ions of the road, arid while it does not seriously 
thre.rten pavement life so long as the surface is kept 
ii rIopai 1'. i f at any time an overlay is to be 

,(,vid(,d , the opport:uni ty !,howild ho taken to increase 
( , iidi:i.v.,; (J 0cros--falls. I ri eriura 1. the pocI i ng of 
Wi, l i , e0 v'fS to a I. to ' ricit Cx t.n-:;i a s [ daI-gr! 

. r' "I' i 

ect ion H-G. km 11.. 1 to 15.4: reconstructed with a 
d)uble seal surface in 1988 by I.endor Burion. the 
section is in good conditi.on. and the fact thai: about 
half the width of the shoulders were sealed has kept 
thes-se also in good condition. The flat cross-section 
riot.ir!ed in Section 1--H also oCCU's in this section. 

Soc ! i)n G--F. km 15.1 to 18.6: this section was 
r'(!,i rod and given, a single seal by Teer in 1982. and 
i t i1 1 in quite mcceptable condition, with shoulders 

:-I g , si gris wear . is toorn Iy normaI of It planned 

w d, Ithis 6.lm wide section to 7 .3m when resealing
 
takk..-; plice, probably during 1990.
 

S;i.,ot. ion F-F, km 1.8.6 to 25.0: ending near the (non
rr, ctioriing) tsetse barrier, this section was repaired 
or reconstructed and given a double seal surface by 
f.frdor Burton i.n 1988. The 7. Oi wide road with 1. 5i 
:hioutder. . half width sealed. are all in good general 
C:,Iid i.t ion 

Section E-D--C, km 25.0 to 40.0: these two sections.
 
.ot.aI lengthi 15kim. were both repaired and given a
 

d oub I -;eal by Lendor Ru r tori in 1987/8. From km 30
 
oriw rd,; . the terrain becomes hilly and there are some
 

te,.ep gradients, where uphill lanes are showing weaI'.
 
':1 r' ,p ) rig arid/or h] eed ing . hi c:h i- discussed at t he
 
Orld () f thi.<; annex. Ir a few pl aces there i; crai:ki ng
 
of' th.: plveellerit, towards tho: edges.; but without defor
Ili.,ttI i . Thi: seems t o be dtiv! t o i'efIe ted shrinkageo 
c r'tl,.i,,ig i the c:t-iinrit titbi I i ;, d base arid iF; not 

I I'(- I. 1 ly 0 s o wig- i-a ; t..IIo .;ilVfaC k! i s k ep1.l er';11 io ; 

' , 4h- to, .'i'everit. ngoi'ss o,' wntfoi. ;h*,.ctions 
iV' ,A 7 1il Wid(e ri'ildwtty w i th ;(ri led 7hoi ]de.I 0 ' -; . an(A 

' ., i Idt (I i t (: I . oV, :, liii] ('Ii (,f i.h( I ,:uig th . W i t I t hie 
,t i Iii,f the d e e 'ts; r:,) . . orldi . ion is. gzood. 
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'C t ion C-1. km 40.0 to GO.O: repaired and aiven a 
,iritgle sea] by Teer- in 1982. thi.s section is now being" 
rto.sealed by RD. Km 43.6 to km 60 was comp e ted duri n.g 
19139, plus one lane between km 42.5 and km :13.6. The 
balanco, of the section i.; planned for resealing during
I -1'0. Those lergths that have riot yet been resealed 

;r1, r -;otind arid acceptab] e condi tion considerin, 

thoi I- age. Between km 47 arid kin 53. there is str'ipping 
r W ta-Ir ,n Qeveral uph 1 1 I ane:; (see comment. at. the 

erd o(;' t. hi irrie ) . Be Lwt!onri kill 13 .6 and kin 46. there 
•*hea: been stripping due to heavy rain during or- short] 
.f'f. r res:eat inig, arid those .sect ions are to be done 
igain. Otherwi se 'the quali. ty of the reseal in. done b% 
R) appea's to be good. The hilly pot+ion of the r'oad. 
which st.arts at kin 30, ends at about km 55. and over, 
iio ;t of this length, ther'e are narrow paved shoulders 
and fully ined side dra in s, which makes maintenance 
.,iijer . Heavy recent rai is have caused rock and debris 
falls into the side ditches in places, and some minor-

Iongi.id ina I Scor. These defects would normally be
 
dI, wi th a part of routine maintenance, and it
eiAlt as 

M.V 	 be thett the mairiteriarce team's lack of a vehicle 

,owi r n accident explDins why they have riot been 

l'ropil 111 s;ri faI'. 

•(! 	t.1on 3, 60.0 66.0: ai BA km to reconstructed with 

d,,ibl , seal surface and hal f-;e.aled shoulder's by Whyle
 
in 19.17. this section is in sound condition and is duo
 
For r t'eeal irig in 1991/92.
 

• t-r t.ion A3--A2. km 66.0 to 73.8: this section was
 
pIv,'ided with a 5 cm hot premix over'lay, plus sealed 
.Jh,,ullirs . by. Whyle in 1984. The premix sur'face is' 

r1oriiial mou 
.r,-i'CI' i arid expo;ed aggregate ;eems to have pol i.shed. 

i,:S wol I d ino: r'ea.Fe thf poss-ibi I i.ty of ski ddi n" 
rA ci dPents. There is some cracking within about 50 cm 
of' the pavemiient edge, which again seems to be due to 
re ftected cracking from a cereri t stabil,ized bdse. 'rhis 
is; not str'ucturally serious if treated, and it i.s 
pl anned to clean out and seal these cracks with hot 
Ii lt. .t dur' i g the next dr'y season, which should be a 
;ait is fac tory reledy . Wear on the shoulders and 
,:ho Id ol.' will requi ie tr'.atmenit which could be 
,: 11, i( d wi th a ;eal co,t over the premix. A] though 

rh''io- r,, s it of' t t'ur to. I'a t fa i Iir'e of t Ihe p oIm ix 
;I i f';-,u o. t a Ii n Imay be(-des ra b.e (See pam'n 1 

,;h(, i ig.-	 i lI. of wear for it age and
 

i', 
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: 1. iin A2-A I, km 73.8 to 78.1: reconstructed with a 
double seal surface by Whyle in 1984. this section is 
F I Ir : titral I y sound. but .showF signs of shoulder wear 
up to ,ibout 5 cm in p1 aces. The section ends adjacent 
Io the weighing station, where all con.,;truction work 
, ( m()replete. apart, from ppr'oach !labs on either side 

of 1.1o weighing uni t . Staff and oquipmerit are on s ite 
Ird f i rial electrical conntectiors have to be made to 
the oqu i pmtri t house , a I though the equipment can 
('urict. i On ol rechargaoable Lt eries. It is planned that 
the Pol ice checkpoint about 200m to the North will be 
mov.d to the weighing stat. ion to assist with tI'af ric 
c:ori tro I , arid the station isF due to commence operation 
in February 1990. with approach slabs completed by mi.d 
1 990. 

S ection Al-A, kin 78.4 to 81.5 (Rafue Bridge): Whv].e 
Pr'lIvi dod a hot pireinix (over']Fiy' to thi s section in 1984. 
and condition is still good, apart fr'om a normal 
amot rt of weaI, arid some shoul der wea'. 'Ther'e is some 
s.ilting and scouring of side drains from about km 65 
t) Knifue Bridge which needs, attention, although during 
,,,-vy r'ins, this type of damage could occur, within a 

(or rtl (Comments. on the Ha fue-Chirurndu Rtoad. 

tiu mairntenance aa 
roa0d camp at about km 65. where there is a Road Fore
m0r with 23 year's experience plus 13 labour'ers hand 

3. R t i rie for' this road is pr'ovided from 

tooIs , some stores and (usually) a tipper truck. 
1(,w .ver'. this tr'uck has been out of action for the 
p'- three four weeks following accident, and1 st or an 


r')u I i ri ma i ntenarice can iiow be done onl y wi thin 
wll kirig di stance of the camp. :say f iom km 60 to ki 70. 
T1Ie p,'eserit state of rout ine maint enarnce is commensu
r.te with this situation. Grass cutting, side drain 
irrl cIlvert clearing and sirni lay- routine operations 
hway from the camp have obviously not been done 
r'e,:e it: 1 , but there is no sign oif long term neglect. 
Road markings are wor'n but legible. except where they 
have riot. been, r'eplaced a fter resealing. and kerbs and 
I)rr'ier ; are painted. There have been edge repairs in 
p1,1.3 ; ard isolalated pavement fri luries have been well 
r!p i r.d )y' diggirg out and patching. The armount of 
tIe,-, f-ail Itres is in I ne with %hat could be expected 

onl I r'oad of thi s nature. 1?oad signs and marker posts 
,=:'o t(' li',rit . iy missirg dio Lo Lthu ocal. populat ion s 

C i iding t(.,rrit i e ri;e--; for the . (.'n the,f' aI 
I ,I rig. i t. i c: s'i do red that r'oadC: the 
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:.truc ture and traffic safety are not threatened by any 
dtficierny in routine mainlenance, although especially 
do I irig the rains , every ef ffor t should be made to see 

t ri t. this vi. tal road is per'nanent ly provided with a 
i+dequate transport for mif nir-.enance purposes. 

4. 	 Per-iodic maintenance (roe-;eailing) is done by special RD 
u[Ii L; . which are riot operuling at present due to the 
I'm-i I I,, However, nost of the tes-]ea ing inspected seems 
to have been done satisfactorily and competent Iy . 
aprtt from the lengths affected by rain. At the onset
 
nf the rainy season, there is always this risk. and
 
the choice is between curtailing the resealing program
 
e arly. or accepting possible loss of some resealing.
 
The time between reseals of about seven years might be 
rduced if resources permi t . although with the present 

I. iirig , there is no sign of signi fioant fai lure of the 
0 ld pavemnint beforo ,es ] ing i!7 done. If the equip-

IIIr..rlt i.s available, it woiuld be desirable to check the 
,,;kidding re-;is tance of premix overlays, which may have 
re~duced under the effects of traffic, and this would 
ri	di(-ca.e that a seal coat i.s desirabIe, a] though 
i'.'ctlral 1y the premi x may still be qui to 

;lt.iS fractory. The same applies to the stripped or 
h1 i-,edi rig , .ectioris of sealed s.url'aces. especially in 
the hilly length between kn 30 and km 55. Several 
I!(:e!rit. ac Ciderits could have been due to skiddina. 

which is mor'e likely when there is bleeding bitumen on 
th road surface during the rains. 

5. 	 C ,ricerriing the wear and stripping that is evident on 
uph i 1.1 lanes, it should be recognized that the high 
pr(iportion of heavy trucks in the traffic flow. mostlv 
hiaving only one or two driving axles, put heavy shear 
Iods on the road surface on steep gradients. Hence. 

ve ry high ';tandards of design arid workmanship are 
I Ie;10SScaiy to avoid failures over these sections. The 

Irni pa] sou r'c e ofr road Ia i ritenance stone for 
I,,,..,,lIi ng i!; f roIi the 11) quarry Nor l.h of Niafue and 
lIhe pr'eserit. outIput is poor'Iv !:haped and contaminated 

'.h du:.. efore rig i1ed or) these difficulto be 
, l(,r.; roi-id . ht tested to ensureo1 	 -tou,Yild 	be: 


. i ; riot. it ili bi tuphobi c, and shape Arnd clealn

lis mu:l be craireful ly corit rol led. Grade of hilumen. 
e, of p A t i rni. ;ize. gzrading and rateF; of-'pp] i 

,:pO d for" ';tor.e al I need to be cai'eful ly ,nsi dt:r,!d 

des;ig 1. and we 1 I con trol },trd during the re ea I i ris 
I I V.vrv ef fo r 1. -;hil d1 w ,h d I IIIa, m I.(,.ut ml 1 iL li 

http:F,,di1W.rh
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ctdhe; ion, which wou].d jnci Ide cal-'f 1U pr'eparat i o" of 

t.,, old Iroa d surface, F t I ic t control off ro1 I in afite r 

laying. arid possibly drying arid pre-coating of' stone 

adhesion additives. It is by
before use and the use of 

rII meQ ns impossible to attain the high standards 

oris so that seal coatsrce st;ary on these steep secti 

wi I1 havo a satisfactory i Fe. bu1: expert and 

(-,,p),r ion c('fd adv i c e may be VrOqLl i red. 

Alt.I gh i t has rot I)een po:sible Ieto see the 

t, ;:aI in g uni ts in operation during this visit, 

judging fr1om the majority of the RD seal.ing work thai 

ha ; been seen, and reviewing the equipment available 

c(id proposed. together with RD's proposed resea Ii na 

iD should
p1.,'gr'am on this road. i t is considered thai 

ia%ve the qbility to undertake satisfactory peiiodic 

mitiritoeance so far as reoalirg of paved roads in this 

Hr,Ia is concer'ned, providing that sufficieni. and 

'-r. i r ctr Ory s (n I! cari b, 1',r(,duced. HoweverI. RD' . 

total re:;,h,,ing copacitv s;hou] d be reviewed agains;t: 

the I totl rI'e rl;ing demanid: ,oF ex i sting paved road s 

.us Oh).;! proposed for constrrtiction and rehabi lita

o, by governinet. arid %ar i(,us dolors. 
4C 

IA. sh0rit; presenitOi: a ta offC cpaCi ty for rehabi 

roi . ti rig arid mainLtaining -;loulders of paved ds; i ri 

good condition. Equipment for one unit, provided under 

F i ini i sIi Aid. has arrived in lusaka, and tii wi IIs 
over
iiI Iow rehabilitation arid seal ing of shoulders 

kil of roRd a yar. A aRin, it would be d'-;.iii;h),u t. 90 
biI for the total. need for shoil.dei rehabi'litation to 

r..:v iewted aga i fnis . RD s cape, i tv to u n d ertake s IIc[, 

work before provision of further units is considered. 

unit:; wold. of" course, be affectedTI ,!r-,d for, more 
!,y tiny decision to seal shoulders in all. paved road 

,V(:hma i. 1 i tot i on arid cons,t ruct ion 
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KAFUJE-I.JSAKA ROADt R.IIABIT. ITAT'iON, 

Dotail of Cost. Est.imates. 

Itou Ltine Ma i ri L iteiance 

KhAfio ( iG1tirndo: 

Tak iing .l'age mid-scale wage rates for one foreman twelve 

IlAbo,(ur r ;,. One clerk, one driver and one operator, allowing 
,;ome v - t i me and housing t llowance of K750 pe' month. 
lon t Iy watg, o! are a follows: 

Fo ,ii*IIIO rr 25 pm 
10 Labour .r, I O) P 
2 ca iirI I ibmo r'.r'; 1050 pm 
1 clerk 1900 pm 
1 dlri\ r" 2150 plm 
I ,pe..Or tol 2150 pm 
SI.\ 1% ',150.000 p.a 
I t ruck 'it- 8 ]itres/hr for 6 hrs per dtr-y. 150 days/vr N8E per 
Lit.re ! 10% for lubr'icants + repairs @ 10% p.a. of $30.000 
a:Y N I4, . 000 p. a. 

irc 1ud ing foreign ,, xchange for slr', of $3000 p.a. 

,nol 1 I p1 irl I. i. enms; @ 50% of abo, o 
K74,,000) p.,i. including foie .gri ex change of $1 500 

IPet ti-nd r'i. , 2% s.,urf'ace yofr' km @ K90 per sq mI of per 1.6 
- $31.5 ,; 1000 x 7 x 0.002 x 90 = (say) K1.000.000 p.a. 

Not,(. thi; item contains an element for' wages, that are 
, r,-e,dv a I I owed for. Assuming wages = 30% of total cost. this 

Id)lil ill ,wi I hotit K.'300.000 a year to pay up. el. aAlowiurcei q. 

"50.000 148.000 
- K 1 .572,000 p.a. 

i'1%213 I~ 1] .00 for' l . 5 kll USS 83G per' km p. a. 

1 i 74 .000 f 1 .000.000 

Av o,'i, ,g,,!';Iufor ' , Ub-. fhi=i IH ri Afr ,'e i- .,ibout. US$I .000 1,oem' kni 

': , I C,o t I 

7 '~; f . ~ .. : ~ ,'1:i T'ir. ! o-(.l:i' l ,I ,' 
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dC11.111o:ui; labour team, 25% jrct'eaosed plant costs to all.owl ;i i 

for' . evi er traffiC but patchinrig rreduced pr vata 1,r

Ieng h,
 

WtAges K3,50.000
 
Equipient K270.000
 
Patching K660,000
 

Tot1t. : K 1 .280.000, or (US$1.080) pot kin p.a. with 10% fore 'ign 
oxchnge for' spares. 

I)q.;tv I i rig: 

T,-ak e RD c .; (RD accounting) of US62 50 per kn (sa, 

K 50.000). arid deduct cost of equipment spares. es. irnated at 
10% p. a on capital cost of equipment in resei] in,: un ii 

1'.-$800 000) pl us 50%of crushing equipinotit ;par'es fo.r il \,0"1" 

t(, ',,;e i 100 kn pet year'. = USS1200 per kin. or 10% ofr total 
co';t . Co;;I. p';eal therefore is US$1200 + K116 000 per' kin. 

Kafue--Chi rundu 

On Kifru -,Ch i rundo :;ec t ion. requi 'eInent. for i 'esealing (at 

apf,'VO. 7 y,',s,; bt-tw-.rn x'est-als) would be: 

km.,; US$ ('000) ZMK ( '000)
 

1990 7.3 8.8 847
 
1991 15.5 18.6 1798 
1992 1 5 .6 18.7 1809 
1993 1 6.6 1.9.9 1.926 
1994 8 9.6 928 
199)5 10 12 1160 
1996 8.5 102 1839 
1997 7.3 8.8 847 
1 9.9[! 15 .5 18.6 1798 
1999 1 5.6 18.4 1809 
2000 15.6 19.9 1926 

LuT au~aTik 

be. coin t! eF 

i , as;snun:e d ntec.essa ry over' 20 kin in 1999 and on a further 20 
Pm.- ini 2000. tCo allw for heavier' traff it close tO Lusaka 

:., II IIrig t I j road will ) ot. i n 199 4 the first r t.e 

kin'; LUS$ ('000) ZMK ('000) 

1999 20 24 2320 
"I0O 20 24 2320 

/ 
-1.
 

http:bt-tw-.rn
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);hou Idet- Il(.h bi I i tat ion: 

(t: 	 1 . i m,t o d n t $500 per km ( made up of USSJ20 (20%) 
;prVr0, ar)d. say . 1I 000) for avez age width and 

('onrJ i 1.i oll ()rF :hoi Ider . 

On th.: ,i m -Chi urdu section. 9.6 kmi requ i '(etreatment in 
1990. ;nd 18.H km in 1991. Ther-eiafter. regularz treatment 
e-c*vy I yel r.s o r, S i y 20 km p. 

Ont th,,Kifti.-Lu.saka-sect i on , no t.ireatment is assumed before 
199-R. and the',eafter" ever'y 4 yeairs. or- say 15 km per vener. 
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[h'vi ow of Maintenance Cipabi i ty: Kitfue .-Lusukt Road. 

Persons Interviewed during Mis;ion.
 

Rllad ; )epartment Headquar ters: 

Mir T.Ngoma, Director of Roads 
Mr T.Norheim, (NORAD). Mainri.enance Engineer 
Mr P.Kosonen (FINNIDA) Project Manager
 
Mr ,I .Kontsas ( FINNIDA) Highway inginee' 
\Mr W.inmusoko. Materials Fnginer'. 

PRF. Ilusaka Province: 

ir ,J.D.Mwila, Provincial Road Engineer 
Mr Rus;sel Phiri. Eng Asst, Lusaka Province 
Mr" A.K.Phiri. I " Luapula Province 
Mr N. Chan!sa, Accounts Clerk. 
Rioad Foreman, Kafue )(hi rundu Road. 

Outside Government: 

Mr ,arshar Khan, World Bank Resident Representative 
Mr A. Burton. Burton Contractors, 

Review of Maintenance Capability: Kafue)Lusaka Road.
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KA F :- .LSAKA ROAD RHAB I.TTATION 

Mo hani el Ieq i p1e r) t Pr o v i d e d by Donors to Roads De pn r tmen t 

Date Equipment Provided Donor Destination. 

1978 80 Graders Canada Whole Country 

1987 .3Reseal ing Unit.7 Lusaka. 
Luapula 
& Northern 
Provinces 

1989 1 Resealing Unit Japan Eastern Province 

1989 1 Re ;ealing Unit U.S.A. Lusaka Province 

1.989 1 Shouldor Rehab. Finland Lusaka Province 
t:ni t Planned 

1990 1 1?e ;ea] irig .1nit 1),nmar'k Western 'rovince 

1990 2 Resealing Units Japan Northern and 
Central Province 

1990 1 Patching Unit Finland Lusaka Province 

1990 2 Mobile Crushers Japan Eastern and 

Northern Province 

.)ource: RD lli:adquarters. 


