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SUBJECT: Authorization of Southern Africa Regional Transport
Development - Dar es Salaam Corridor DProject (690-0240)

Problem: Your approval is required to authorize the $45.95
million Dar es Salaam Corridor project under the Southern
Africa Regional Transport Development project series. A fourth
quarter FY 1987 obligation is proposed for the entire amount
($37.5 million in Section 106 funds from the FY 1987
Supplemental Appropriation and $8.45 million from ESF). The
project seeks to improve the capacity and operational
efficiency of the Tanzania-Zambia Railway huthority (TAZARA)
through the provision of new locomctives and spare parts;
managerial and technical assistance; and training.

The project is referred to you for authorization because of
several special factors: 1) a comingling determination required
by Handbook 1B, Chapter 9, in view of the close relationship of
this project to assistance provided to the grantee by the
Peoples Republic of China; 2) a sole source waiver to permit
spare parts in excess of $1 million and related technical
assistance to be procured non-competitively from the General
Electric Company; and 3) restriction of cthe authorized
Geographic Code for procurement of the locomotives and
locomotive spare parts to Code 000 (U.S. only), when the normal
authorized Geographic Code would be Code 941,

Backgrouad: In FY 1986 an umbrella PID was approvea for a
series of interrelated transport projects under the aegis of
the Southern Africa Development Coordination Conference
(SADCC). The Malawi Northern Corridor project (690-0237) was
the first such project to be authorized, in July 1986, The
ultimate success of the Malawi project depends in part cn
reliable and efficient operation of the TAZARA railroad between
Mbeya and Dar es Salaam.

The present project, aimed at upgrading TAZARA's technical and
management capacity, is, at $45.95 million, the largest project
to be undertaken to date under the entire A.I.D. Southern
Africa Regional Program. It reflec:s SADCC's highest priority
of improving the regional transportation system and reducing
reliance on South Africa for access to the sea by its six
landlocked member countries. The project will directly henefit
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two of these landlocked countries, Zambia and Malawi, by
providing cost effective access to the port of bar es Salaam,
and will clearly benefit Tanzania, the principal venue of
activities under the project.

The project will provide directly to TAZARA as grantee and
implementing agency 17 new locomotives ($25.5 million) and 20
percent related spare parts ($5.1 willion); spare parts for 13
existing electric locomotives ($1.0 million); tools and
equipment f£or workshops ($1.8 million); workshop extension at
Mbeya ($0.4 million); both long- and short-term managerial,
technical and accounting services ($4.2 million); training
($1.1 million); and contingency/inflation ($6.9 million).

Most procurement will be conducted directly by TAZARA under
Handboolk 11 Host Country contracting procedures, with
assisLance by the REDSO/ESA Commodity Management Officer and
tecnnical assizvance supplied under the project., The project
desion Le2am concluded that, using the TA provided under the
'AZARA has the necessary experience, procedures and
sSkilils to conduct the procurement successfully. Overall A.I.D.
managemnont responsipility will rest with USAID/ Tanzania. See
Discussion soctlion below for treatment of issues on procurement
and A.I,0. managenent,

projec.

The vroliect proposes a total of 261 person/months of long-term
(144 p/m} and short-term (117 p/m) technical assistance in
various contracting modes: 36 p/m of locomotive engineering
assistance under a sole source waiver with GE for the overhaul
anc repair of the 13 existing GE locomotives; 36 p/m of
lecomotive engineering assistance as part of the new locomotive
procurcmznt contract; 36 p/m of financial management assistance
{an accounvant contracted under a PSC); a Railway Operations
Managemsnt contract, competitively awarded, including a
long-tevm railway management specialist (36 p/m), 75 p/m of
shovt-term technical and 42 p/m of short-term financial

e s e = e s
AZS13cancae,

Riscussion: The following project issues were discussed and
recolved during the A.I.D./W review. With these adjustments,
the ECPR recommended approval of the project.

DB CSS

I, Procurement procedures for new locomotives: With
only ¢wo eligible U.S. manufacturers likely, the PP recommended
competiitive negotiation between them (General Electric and
soneral Motors). However, it was determined that the
conditions {0y competitive negotiation set forth in Handbook
L1, Chapter 3 had not been met and that a two-step formal
competitive procurement process was indicated as the normal
procedurs to ensure a solicitation that is both objective and
defensible. Because of the complexity and cost of the
procurement, assistance will be provided under an IQC in the
review of the technical specifications prepared by TAZARA and
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the conduct of the procurement of the new locomotives and the
spare parts for the existing locomotives. At the same time the
IQC team will assess the different levels of associated items,
such as technical assistance, training, tooling, inventory
records, etc. that may be required from different suppliers to
provide TAZARA with an equal end product. This information
will assist 4n evaluating bids in the prospective two-step IFB.

2. Source/origin of the locomotives and locomotive
spare parts: It was agreed that procurement of the locomotives
and locomotive spare parts should be limited to Code 000 (U.S.
only), in order to ensure satisfactory quality for these major
items of capital equipment which are the centerpiece of the
project. All other project commodities, including workshop
equipment and tools, as well as related services, may be
procured from Code 941 countries. Limiting locomotive
procurement to U.S. source/origin involves a departure from the
normal standard for grants to governments and their entities
for regional projects under the SADCC umbrella, which provides
for Code 941 as the authorized Geographic Code for the project
as a whole, if a principal beneficiary country under the
project is a relatively least developed country (RLDC) and thus
eligible for Code 941 procurement. 1In accordance with Handbook
1B, Chapter 5, Section 5A4.b., your concurrence is requested in
the decision to limit procurement of the locomotives and
locomotive spare parts to Code 000 (U.S. only). This is
reflected in the project authorization, and your signature on
the authorization constitutes your approval of this action.

3. Comingling Determination: Because of the close
interrelationship of this project with assistance provided over
a period of years to TAZARA by the Peoples Republic of China, a
determination by the Administrator is required pursuant to
Handbock 1B, Chapter 9, that this project is in the best
interests of the U.S., based on the recommendation of the U.S.
embassies and USAIDs in Tanzania and Zambia. The justification
for this determination, which is contained in Annex U to the
Project Paper, notes that 60 percent of the $37.5 million in
Section 106 funds, or $22.5 million, was earmarked for a
northern corridor transport project by the FY 1987 Supplemental
Appropriations Act and that this project is the only feasible
such activity which is not already fully funded. Your
signature on the project authorization constitutes your
approval of this determination.

4. Sole source waiver for GE spare parts: The only
waiver associaced with the project at this time is a sole
source waiver to permit procurement of up to $1.5 million of
spare parts for TAZARA's existing 13 General Electric/Krupp
locomotives directly from GE (US) and an estimated $750,000 in
related technical assistance. This waiver, whose justification
is contained in Annex T of the Project Paper, is based on a
recent decision by GE to sell spare parts only to end-users and
no longer to traders and suppliers. GE says it has been forced
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to take this action because middlemen frequently sell inferior
imitation parts as genuine GE parts, It has put its end-users
on notice that henceforth, GE itself will be the only source of
genuine GE parts. The waiver notes that given the uncertain
quality control and often inferior metallurgy of "clone" spare
parts provided by other firms for GE locomotives, it is too
risky to use such parts, which may cause serious damage to the
locomotive's engine and other moving parts. Since this
procurement 1s greater than $l million, it exceeds the
authorized limits of AA/Anfrica and must be approved by you as
part of the project authorization.

SAID Project Management: The case for a full-time
a cr for the TAZARA project in the Tanzania mission
was strongly made and accepted at the ECPR, and later concurred

in by the U.S. Ambassador to Tanzania during his Washington
visit in mid-August. The project was seen as too large and

complex to e managed by mission staff on a part-time basis,
b, TATARA as Grantee: The project's grantee is the
Tanzania-7ambia Raillway aAuthority {(TAZARA), an independent

binatisnal entity jointly owned by the governments of Tanzania

and the Republic of Zambia. TAZARA was considered to be the

most appropriate grantee, since it is the target of assistance

and implementing agency, and since it would be difficult to

coordinate grants to two separate governments. TAZARA's legal
ity to receive and implement the grant have been confirmed
<

capac
by ite legal counsel and reviewed by REDSO's Regional Legal
Advisor, and its financial and technical capacity to implement
the project have been found satisfactory. Both governments
have given their approval of the project through requests for
assistance and through *heir membership on TAZARA's board of
directors. The ECPR dezided that it would be useful to
reinferce this approval, however, by reguesting each government
to provide, orior tou the first disbursement, written assurances
to A.I.D. in the form of a Memorandum of Understanding covering
the following points:

a. Their explicit approval of the project, as
presentec in the Grant Agreement.

. Their commitment to provide necessary facilities
to expa+triate project personnel, such as visas, work permits,
travel rights, and tax and duty exemptions. TAZARA has
authority to grant duty-free entry to project commodities, and
in the project adreement will agree to A.,I.D.'s standard clause
to refund any taxec that are charged (such as on project
personnel),

¢. Their commitment to accord a high priority to
TAZARA's foreiagn exchange reguirements, to ensure that TAZARA's
essential foreign exchange needs are met on a continuing
basis. While TAZARA is already entitled to retain half of its
foreign exchange earnings, since its tariff structure produces
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revenues mainly in the two local currencies, the present
foreign exchange retention will be insufficient to fulfill
TAZARA's future needs for imported equipment and spare parts.

d. Their assurances to support adjustments to the
tariff structure introduced by TAZARA under its own authority,
to ensure a profitable operation and to provide for capital
replacement, while at the same time maintaining its competitive
position with respect to alternative routes. 1In this
connection, endorsement by the two governments of the concept
cf a local currency amortization fund into which TAZARA would
pay as a quid pro quo for receiving the locomotives on a grant
basis would be desirable, including, if possible, a prospective
timetable for its establishment. Since exploratory analysis
and negotiation with TAZARA would be necessary, the creation of
such a fund is a Covenant rather than a Condition Precedent.

The Congressiovnal Notification waiting period for this project
explired without objection on August 6, 1987,

A negative determination for environmental effects has been
approved by the Bureau Environmental Officer and cleared by

GC/AFR.

Obligation will not be incurred until the report to Congress
and certification required by the FY 1987 Supplemental
Appropriations Act have been completed.

Recommendation: That you sign the attached Project
Authorization, thereby approving the Southern Africa Regional
Transport Development - Dar es Salaam Corridor Project, in the

amount of $45 950,000,

ATTACHMENT :
Project Authorization

AV,
Drafted: AFR/PD/SA: Méﬁlbert (3449L) 8/10/87
Clearances:
AFR/PD/SA: MARiegelman {(Draft)
AFR/SA: FFischer (Draft)
AFR/EA: SMintz (Draft)
AFR/TR/ENG: PThorn (Draft)
AFR/DP: JGoven (Dragt)
GC/AFR: MAKleinjan?é%raft)
AFR/CONT: RKing {(Draft)
SER/OP/COMS: MMcDaniel (Draft)
M/AAA/SER: JOwens (Draft)
g AAA/PPC/PDPR: SCallison (Draft)
AFR/PD:CPeasley
/AFR: inger U
Fr



PROJECT AUTHORIZATION

Country: Southern Africa Regional

Project Name: Regional Transport Development - Dar es
Salaam Corridor

Project Number: 690-0240

1. Pursuant to Sections 106 and 531 of the Foreign Assistance
Act of 1961, as amended, I hereby authorize the Regional
Transport Development - Dar es Salaam Corridor project (the
"Project") for the Southern Africa Region, involving planned
obligations of not to exceed forty five million nine hundred
fifty thousand United States dollars ($45,950,000) in grant
funds over a one 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
exchange and local currency costs for the Project. The Project
Assistance Completion date is August 31, 1991, except as A.I.D.
may otherwise agree in writing.

2. The Project will consist of assistance to strengthen and
expand the carrying capacity and to improve the operational
efficiency of the Tanzania - Zambia Railway Authority (TAZARA)
through the provision of commodities, construction services,
technical assistance and trzining,.

3. The Project Agreement, which may be negotiated ana 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.I1.D. may deem appropriate,

4a. Source and Origin of Commodities, Nationality of Services.

Except as A.I1.D. may otherwise agree in writing:

(1) Locomotives and locomotive spare parts financed by
A.I.D. under the Project shall have their source and origin
in the United States.

(2) Suppliers of locomotives and locomotive spare parts
financed by A.I.D. under the Project shall have the United
States as their place of nationality.



(3) Commodities, other than locomotives and locomotive
spare parts, financed by A.I.D. under the Project shall
have their source and origin in countries included in
A.I.D. Geographic Code 941 for foreign exchange costs and
in Tanzania and Zambia for local currency costs.

(4) Suppliers of commodities other than locomotives and
locomotive spare parts, and suppliers of services, except
for ocean shipping, financed by A.I.D. under the Project
shall have as their place of nationality countries included
in A.I.D. Geographic Code 941 for foreign exchange costs
and Tanzaria and Zambia for local currency costs.

(5) Ocean shippina for locomotives and locomotive spare
parts financed by A.I.D. under the Project shall be
financed only on flag vessels of the United States.

(8) Ocean shipping for commodities, other than locomotives
and loccmotive spare parts, financed by A.I.D. under the
Project shall bec financed only on flag vessels of the
United States, countries included in A.I.D. Geographic Code
941, and Tanzania and Zambia.

4, Conditiongs Precedent

(1) First Dishursement. Prior to tnhe first disbursement
under the arant, except for planned pre-implementation
technica. assistance related to project procurement, or to the
issuance of documentation pursuant to which such disbursement
may occur, the Grantee shall submit to A.I.D., in form and
substance zatisfactory to A.I.D., except as A.I.D. may
otherwice acree In writing:

(a) Written statements from the Government of Tanzania and
the Governm=nt of the Republic of Zambia that:

(i) They explicitly approve the Project, as presented
in the Grant Agreement;

(ii) Thev will provide nececsary facilities to
expatriate Project personnel (such as visas, work
permits, travel rights and tax and duty exemptions);

(iii) They will accord a hiyh priority to TAZARA's
foreign eschange needs; and

(iv) They will support tariff adjustments proposed by
TAZARA thet take into account operating and capital
replacement costs, as well as TAZARA's competitive
position in relation to other transport systems in
scuthern Africa.



(b} Evidence that TAZARA has formally designated an
individual at TAZARA who will be Project Coordinator, oversee
Project activities and chair Project Committee meetings, and
that the Project Committee has been established with membership
from A.1.D., TAZARA, the rail management contractor, and the
contractor providing long-term assistance in locomotive
maintenance.

(2) Disbursement for Mbeya Workshop Extension. Prior to
disbursemernt of funds under the grant for extension of the
workshop at Mbeya, or to the issuance by A.I.D. of
documentation pursuant to which such disbursement may occur,
the Grantee shall provide to A.I.D., in form and substance
satisfactory to A.7.D., except as A.I.D. may otherwise agree in
writing, plans and specificationc, architectural drawings, cost
estimates and bidding documents for the construction.

(3) Disbursement for the Second Tranche of Locomotives.
Prior to disbursement of funds for the procurement of the
second tranche of nine locomotives, or to the issuance by
A.I.D. of documentation pursuant to which such disbursement may
occur, the Grantee shall provide to A.I.D., in form and
substance satisfactory to A.I.D., except as A.I.D. may
otherwise agreec in writing:

(a) Evidence that the TAZARA tariff structure is adeguate
to cover operating costs and generate a net profit on
operations to TAZARA or that a proposal has been accepted to
tevise the tariff structure, taking into account the
recommendations of the technical assistance financed by the
Project;

(b) Evidence that critical vacancies in TAZARA's planning
and accounting departments have been filled, or adequate plans
have been made to fill such vacancies.

4c. Covenants. TAZARA shall covenant, except as A.I.D. may
otherwise agree in writing, that:

{1) During the life of the Project and for &a period of 3
years immediately thereafter, it will annually reserve from its
foreign exchange earnings an amount equivalent to not less than
Urited States $500,C000 for the purchase of spare parts for
repair and maintenance of all loconmnotives in the fleet.



(2) It will make appropriate financial provision for
systematic replacement of capital equipment, either through the
establishment of an amortization fund or a similar budgetary
mechanism. 1In this connection, TAZARA will consider the
recommendations of the project's railway management team with
respect to financial management and planning.

(3) It will identify a counterpart for each Project-funded
consultant (whether long or short term) who will have assumed
duty prior to the arrival of the consultant, and that the
counterpart will be assigned on a full-time basis to work with
the consultant during the period of the consultant's assignment.

(4) All personnel sent for long term training under the
Project will be required to return to work for TAZARA in a
position making use of the training provided for a period of
not less than 2 years for every year of training provided, up
to the limits set by TAZARA's bonding agreemcnt. TAZARA will
reguire each trainee selected to sign a written commitment to
this effect prior to the commencement of training.

(5) All cpare parts for diesel electric locomotives wjll
be used to repair and maintain locomotives on as-needed basis
regardless of whether the locomotives are assigned to Tanzania
or Zambia.

4d. Waiver. Based on the authority and justification
containec 1n Annex T of the Project Paper, 1 hereby approve
sole source procurement of up to $2,225,000 of locomotive spare
partes and related technical services from the General Electric

Company.

4e. Comingling Determination. Based on the authority and
justification contained in Annex U of the Project Paper, I
hereby determine that it is in the best interest of the United
States to provide assistance to TAZARA.

¢ Aay F., Morris
Adting Administrator

pate: _J = J/~fD




Re-engine/Re-power

Retrofit

Northern Corridor

*

TAZARA Flscal

Year

USAID Fiscal Year

Currency Units

iv

DEFINITION OF TERMS

The replacement of Chinese engines by
Germz2n MTU.

Replacement of Chinese engines together
with replacement of electrical hiring
and other needed items.

Northern Transport Corridor in Malawi
which allows goods to be transported
from Blantyre (Malawi) to Mbeya
(Tanzanla) and onto the port of Dar es
Salaam via TAZARA Railway in both
directlions.

July 1 - June 30

October 1 - September 30

RATES (CURRENCY EQUIVALENTS)

ZK 1.
USsl.
TShl.
Ussl.
ZK 1.

(June 13, 1987)

Tanzanian Shilling (Tsh)
Zamblan Kwracha (ZK)

00
00
00
00
00

[

Us$ 0.13
ZK 7.84

. US3 0.02

TSh 61.37
TSh 7.82
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ABBREVIATIONS, ACRONYMS, RATES, WEIGHTS AND MEASURES

- African Development Bank

- Agency for International Development

- U.S. AID Mission in Tanzanta

- U.S. AID Mission Ln Zimbabwe

- Camlnhos de Ferro Mocamblique

- Canadian International Development Agency

- Coopers and Lybrand

- Certified Public Accountant

- Canadian Pacific Consulting Services
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- Danlsh International Development Agency
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- Economic Development Fund
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0.9. SUMMARY AND RECOMMENDATIONS

0.

0.

1

4

Responsibilities

A. Grantee

The Grantee for the Project will be the Tanzania -
Zambia Railway Authority (TAZARA). TAZARA is a
jointly-owned, international corporate body created
by an agreement between the Governments of Tanzania
and Zambia. Legislation of the two governments gives
legal independence to TAZARA.

B. Implementing Agency

TAZARA, hecadquartered in Dar Es Salaam, Tanzania,
wils be the implementing authority for the project.

Recommendations, Sources and Uses of Funds

Authorization of a grant is recommended in the amount of
$45,950,000 from the Economic Support Fund and Section 106
(Energy and Selected Development Activities) to TAZARA for
the Regional Transport Development - Dar es Salaam
Corridor Project over a period of four years commencing in
August 1987. TAZARA's contribution to the project will be
$3,868,000, representing 7.7% of total project costs.

Purpose of the Project

The purpose of the Project is to strengthen and expand the
carrying capacity and improve the operational efficiency
of TAZARA.

Background to the Project

The Southern Africa Development Coordination Conference
(SADCC) places a high priority on improving the regional
transportation system as a strategy for providing
alternate routes to the seca for its six landlocked member
countries and lessening all its member states' economic
dependency particularly, though not exclusively, on the
Republic of South Africa (RSA). SADCC's Southern Africa
Transport and Communications Commission (SATCC) has
identified the rchabilitation and improvement of the
locomotive power of TAZARA as a top priority activity in
the effort to lessen dependency on the RSA.  TAZARA and
the port of Dar e¢s Salaam ave currently one of the major
viable outlets tor the landlocked countries in the SADCC
region. Improvement of the TAZARA Tine will establish an
efficient and reliable transport route for their exports
and imports at an affordable cost,






With AID assistance, it 1is projected that by the end of
the project in 1991, daily average locomotive avallabllity
will have lncreased from the 1985 lavel of 463 to 65%.
Increased locomotive power will have assisted TAZARA to
lncrease its carrying capaclty from the 988,000 MT hauled
in 1986 to 1.9 million MT per year by 1991 and 2.1 million
MT in 19953. The project will have enhanced TAZARA's
capaclity to malntain locomotives through improved worxkshop
operatlons and will have improved rthe efficlency of
overall operations through staff tralning and development.

To achleve its targets, the project provides funding for
flve mutually-supportive combconents: (3) tihe purchase of
17 new diesel electric (3200 hp) locomotives wirt! spare
and repalr parts (elght in the second vy2ar and an
additional 9 in the third year 1f evaluation findiags,
growth projections and traffic predlcticns indicate a
contlnuing lacrease in traffic fronm the landlccked
countries on the Dar es Salaan corridoz); (b) the
extenstion:of the locomotive workshop at Mbeyva !n Tanzanlia
Lo service diesel electric locomotives; (c¢) the provision
of equipment and tools for TAZARA's workshops; (d)
long-term tralnlng for degrees 1in accounting, computer
sclences and economics, and short-tern tralning in
dccounting and management, respectively; (=) Z15
person-months of short- and long-term technical asslstance.

By the end of AID's  assistance, the provision of project
locomotives will increase the total number of operative,
high-powered dlesel electric locomotives avallable to
TAZARA from 13 to 20. The equlipment, tools and spare
parts will be used mainly at the Mbeva worXshorv for
maintalning all the dlesel locomotives stored and serviced
there, but a minimum set of tools will also be provided
for the Dar 2s Salaam and Mpilka workshops.

The 216 person-months of technical asclistance will: (a)
asslst the Mbeya workshop to improve its malatenance of
dlesel electric locomotive operatlions and provide on-the-
job tralning for the malintenance crew; (D) assist the
Finance Department to develop reallistic costing flgures,
dutomate Lts functlons and trzain 3taff€ cn -he jeb; (2
assist the Planniag Department to coanduct an assessment of
exlsting canaclty of mechantical equipment; and, (d) assist
the Personnel Department to develop and tmplement a staff
development and trailning plan.



SUMMARY OF AlID's CONTRIBUTION

ITEM COST IN US$
17 3200 hp diesel electric locomotives 25,500,000
Spare parts at 20% cquivalent of costs of locomotives 5,100,000

45 person-months ot techinical services for

on-the-job training and other technical work

for dicsel electric locaomotives 967,000
Spare parts o i1 and repaiv paris for 2 GE/Krupp

diesel elvctiric locomotives presently in TAZARA's

fleet 1,000,000
36 person-months of Technical services for overhaul of

diesel electric locomotives and 1. person-months

of services for inven.orv of parts 1,033,000
Tonls and cquipment for wvorkshops 1,800,000
Mbeva workshop extension 400,000
Other managerial and technical scervices {(long-term) 1,174,000
Other manapgerial and technical services (short-term) 2,112,000

Office equipment associated with Technical

Assistance 150,000
Long- and Short-term training 1,075,000
Evaluation and financial audits 150,000

SUBTOTAL $ 40,461,000
Contingency and Inflation $ 5,489,000
TOTAL $ 45,950,000

The project will be managed on the part of AID by USAID/Tanzania with
support scrvices provided by REDSO/ESA in commodity management and
procurcment, engincering lepal services and contracting., Financial
management will be provided by the Controller, USAID/Tanzania and the
Regional Financial Management Center (REMCY, Nairobi.
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Most procurement will be conducted by TAZARA using its own
procedures as modified to ensure consiscency with AID host
country contracting procedures set forth in Chapters 1, 2, and
3 of Handbook (HB) 11. Direct Letters of Commitment and direct
payment by AID will serve as the method of financing. Overall
procucement and project implementation regponsibilities will
rest with the General Manager of TAZARA. The Reagional
Commodity Management Officer (RCHMO) has reviewed TAZARA'S
standard procurement procedures and round them sound and
generally conforming to AID guidelines. Procurement of
locomotives, related technical services and spare parts will be
through two-stage bidding or possibly competitive ncgotiation,
depending on analyses to be carried out prior to the
procurement (see page Y2). Procurement of tools and eguipment
will be through formal competitive procedures. short-term
technical assistance 1n accounting, data processing, and
financial management will be secured through existing IQCs
between the Regional Financial Management Center [RFNMC),
Nairobi, and U.S. accounting firms with offices in East and
Southern Africa. Railway management technical assistance will
be procured by competitive procedures.

A Project Committee will be established and will meet monthly
to review implementation 1ssues and project progress.  TAZARA
will provide a full-time engineer to serve as ites Project
Coordinator. The Coordinator will chair the Project Committee
meetings. The meaetings will be attended by rewvresentatives
from USAID/Tanzania, REDSO/ESA as neceded, principal project
contractors, RFMC and, on an as-necded basis, USAID/Y%imbabwe
staff.

Two evaluations are proposed during the life of project. Funds
are provided for the evaluations and periodic audits through an
independently certified public accounting firm.

0.5 Summary Findings

The Desiqgn Team has analyzed the technical, financial,
institutional and social implications of the Project's
activities. Each has been found to be sound. The initial
eight locomorives to be procured with project funds will haul
the projected incresse in traffic from 988,000 MT in 1986 to
1,900,000 MT in 1991. An evaluation in 1989 will asses:a
traffic demand, and it the current torecast of 2,120,000 ¥ in
1993 is supported by the trend at the time, Y additional
locomotives will be procured. Th» workshop expansion at Mbeya
will accommodate maintenance and méjor repair of the diesel
electric locomotiven, includinag but pot limited to those
provided vy ALTLD.

The project will help sotablish o better toundation for
economic arowth amona the SADCC membér states by cstablishing a
more reliable and cost cttective route to the sea and by
lessening the region's reliance on sSouth Africa.
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The economic analysis shows a Nigh economic rate of return

‘ERR) based on very conservative

traffic flow scenarios. The

wOrLst case scenario results in an ERR of 23%,; the best case

scenarcio yialds a

Ceturn of 29%,

Conditions Precedent to Disbursement

1. Prior to any disbursement,
commitment documents under
Grantee shall furnish
to AlID evidence

OL to the lssuance of any
the Project Agreement, the
in form and substance satilsfactory

that: (i) TAZARA has formally designated

an ladividual ar TAZARA who will be Project Ccordinator,

OvVersee project activities
hn2etings;
established,
TAZARA and
contracting firm and
asslstance
initial

ind chalr Project Committee
and, (il) the Project Committee has been

with membership fron USAID, REDSO/ESA,
reprasentatives each from the rail management
the firm providing long-term

in locomotive malntenance, and has held an.

meeting.

2. Prior o dlsbursement of funds under the Grant for

extension of
AID of commitment documentation with
Grantee will provide
to AID, plans and speclifications,

che workshop at Mbeya or to the issuance by
Zespect thereto, the
!n form and substance satlsfactory

architectural drawings,

cost estimates and bidding documents for the construction.

3. Prior
second
AID of any commitment documentatlion
the Grantee will provide {n

to disbursement of funds for the procurement of the

tranche of nine locomotives, or to the lssuance by
with respect thereto,
form and substance

satlsfactorvy ro AID:

a.

Covenanrts

(1)

The Grantee
project
thereafter,
AID in writing,
exchange earnings

JS3500,000 for the
maintenance of all locomotives

Evidence that the TAZARA tarlff structure is
adequate to cover operatling costs and generate a net
proflt on operations to the Authority or that a
prooosal has been accented to revise the tariff
structure, taxing lato account the recommendations
following from technical asslstance financed by the

Project;

Zvidence thas zri=tzal Vacancies La the planniag aad
dcolounting departments hdve been fiitled or adequare
2lans have been made *+1 £111 such wvacanctss

will covenant that durlng the life of the

for a period of 3 years lmmedlately

TAZARA will, unless otherwise agreed to by

dannually reserve from its forelign

a0l dmount equivalent to not less than
curchase of spare par:ts for repalr and

in the fleet.

and



(2) The Grantee will covenant that it will tdentify a
counterpart for each project-funded consultant (whether
long- or short-tsrm) who will lave assumed ducy prior to
the arrival of the consultant, aad that the counterpart
will be assigned on a full-clme basis to work with the
consultant during the Period of the consultant's

assignment.

= O 4L gisantg

(3) The Grantee will covenant that all personnel sent for
long-tern training under -he Profacr will he required to
feturn to workx for TAZARA ‘n a Posiction making uses of the
tralning provided for a period of not lz2ss than 2 vaars
for everv vaar orf tralining .acetvad 1D o the llaits ser
by TAZARA's bonding agreement nless AlID ntherwise agress
in writing. TAZARA will cequice zach srataee selacted o
Sign a written commitment 2 thls eiféct prior to the

commencement of training.

(4) The Grantee will covenant that al] Spare parts for dieszel,
electric locomotives will be used to r2palrc and maintalin
locomotives on an dS-needed basls regardlaess of whether

the locomotives are dsslgned to Tanzanla or Zambla.
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Paul Scott
Belinda 3arrington
Laura McGhee

- Commissioner for Filnance, Government
"\MI of Tanzania
- Commissloner for Transport,
Government of Tanzania
- Zamblan Trade Commissioner

- Team Leader, Project Development
Officer, USAID/Zimbabwe
- Englneer, USAID/Ziababwe
- Human Resources Development Officer,
USAID/Zimbabwe
- Transport Economist, USAID/Zimbabwe
- Reglional Zaglpeer, REDSO/ESA
- Regilonal Commodity Management
Offlcer REDSO/ESA
- Reglonal Legal Advlisor, REDSO/ESA
- Reglonal Legal Advisor, REDSO/ESA
- Regional Contracting Offlicer,
REDSO/ESA
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BACXGROUND

introduction

Southern Africa has an extensive rail, port and road
transportation system which plays a key role 1in linking the
region's countcies tc each other and, more importantly, to
overseas markets. Transportation is a sector where regional
interests are clearly defined and SADCC has, from its
inceptlion, placed the highest priorcity on the improvement of
the reqlon's transporet systems. A princinle objective of
SADCC's Proqgramme of Action for transonort return the
regional network to its former level of onal =2f£ficiency
while at the same time upgrading present logical and
operatlonal standacds to meet worldwide $. Once thesa
technical and operational lmprovements are a

member countries wil! be in a much better
thelr economic dependence on the Republic of
(RSA), and thus to meet one orf the primarcy ob lves of the
organlzation. Morever, as a resulr of planned i{mprovements,
the SADCC member states should be able to reduce cheir total
transport costs with consequent savings in scarce foreign
exchange and significant economlc benefits to the reqion as a
whole.
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There are five major networks or transport "corridors" within
the region. The so-callead Northern Corridor links the
reglon's interior, via the Tanzania-Zambia Rallway (TAZARA)
and the Tanzdania-Zambtia (TANZAM) Highway, with the port of Dar
es Salaam. The Nacala ratl System conslists of a single track
rall line between the port of Nacala, Mozamblique, and Malawi.
A third system of rail, road and oll plpeline, the Beira
Corridor, lncludes & rail line between Zimbabwe and 8elrs (the
Machipanda line) as well as a line between Malawi and Belra.
(The line from Belra northward to Malaw! includes a major spur
which connects to the coal producing province of Tate in
Mozambique.) A fourth system radlates frem the port of
Maputo, wlth rall links o Zimbabwe, Swaziland and “he
northeastern Transvaal In South Africa. Finally, the Benquela
rail llne which runs from the port of Loblto, Angola, through
Zalre constitutes an important f£ifth regional transport
corrcider.

The TAZARA rail 1llne connectling Zambla with the nars 0f Dar aog
Salaam, the Jugular of the s50-called Northern Corridor, has
come to play a cruclal role in the movement of Zamblan
overseas trade. The llne also carries goods from southern
Zalre and plans are underway for Malawl to increase
slgnificantly its use of thls northern route to the sea. A

description of TAZARA and its actual capacltlies s presented
In the following section. TAZARA's capaclty 1s then compared
to those of other corridors to highllght the specific beneflits
the TAZARA system offers to Southarn Africa,
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Africa. The line provided a diract and closer route for
Zambia to a sea port, while also serving southern Zalire and
providing access to Rwanda and Burund:i for thelr overseas
trade. [n additlon, the rail link has clgniflcantly
contributed to the development of sourhern Tanzanlia bhy
providing a transport infrascructure to that part of the
country. More recently, bacause of the closure of the
Malawi-Nacala rail rouce, a qrowlng percentage of Malawi's
trade 1s beilng shipped north through Lake Malawi, hauled by
road to Mbeya in Tanzan!a ind noved by TAZARA and the TANZAM
highway to Dar 2s Salaan porte.

TAZARA passes through only two councries and is jolntly owned
and managed by them: Tanzanla and Zambla. From a transport
operation< perspective, TAZARA o0ffers better coordinatiosn and
efficlency than the other Loutes where three saparate SyYstems
would normally have to he traversed,

Slnce the line opened in 1276, TAZARA has moved the majoritcy
of Zambian overseas trade. The lipne 1s optimally placed to
handle the traffic from the northern SADCC councries as well
as other non-SADCC member states.

A detalled analysis of TAZARA's operationu: carabliivies will
be examined below. First, however, a review of the othar
systems 1s presented in order to assess thelr potential in

meeting the needs of the SADCC countries which also use TAZARA.

Other Corridors

Three of the other corridors--Nacala, Belilra and Maputo--are
locatad In Mozamblique. The last corridor i{s situatad in
Angola. The poor economic situationn in MozambiTue,
exacerbated by continued securlty difficultties from
anti-government querillas, has severely affected the country'
transport operatlons. Thus the transport corridors llave been

S

oberating at well below potential and now require considerable
foralgn assistaace beforea they will function optimally for the

reglon's needs. The same arqument applles to the Benguela
rallway and Loblto port in Angola.

A. Nacala:

The Macala corridor sycten malnly serves traffis +o ap

rl
from Malaw! through Mozamblique. The rallway line 1s also

lmportant for the movement cf Mozamblican exports of tea and

cashews from the provinces of Nampula and Niassa. In
addition, between 1973 when the Zamblan-Rhodesian border
was closed and until TAZARA was opened in 1976, Nacala
handled some Zambian cargo.
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The 615 km-long rail link between Nacala and the border of
Malawil 1s currently being upgraded as a priority SADCC
initiative with the assistance of foreign donors. Phase
One of the rehabilitation between Nacala and Nampula (about
215 kms), which began in 1983, was financed by Canada,
Portugal angd France and is now completed. Phase Two,
between Nampula and the border, 1s underway. The total cost
of the second phase is 3233.0 million and ts fully
subscribed by commitments from Canada, Portugal, France,
ZEC, UX, Finland, [taly and Mozambique.

Security problans, poor maintenaance of cihe lipe resulting
from lasuificians toreign exchange for the provision of
Spare parts, as well as a lack of skilled manpower and
Banagament, have resulted in the rail line being closed
slnce 1989,

The line 135 2xpected to reopen by late July 1987, at which -
time one tralin per week will bSe run ln each direction.

This movement will slowly lncrease to 14 trains per week by
1933 1n each direction, The resulting annual capaclity of
150,000 MT in aach direction per year represents
approximately one third of Malawi's annual 1985 overseas
trade in terms of tonnage. Upon completion of the rail
Project in 1989, the carrying capacity of the line will be
well over 1.5 million T pPer annun.

The port of Nacala is also belng upgraded to develop a
contalner terminal with Finnlsh asslstance. At a cost of
328.0 million, the project 1s due for completion at the end
of 1989. Current capacliy of 15,000 Twenty Foot Equivalent
Jnits (TEY) contatners will increase to 39,000 TZU's by
projact 2nd. The condision of the jeneral cargo berth at
Nacala i{s good with equipment repalr the most urgent
concern. At this finest natural deep water harbor in
Africa, dredging is not lecessary. Shipping opportunities
saould be reatly 2xpanded once the traffic begins to flow
and the se ucity of the corridor ts malntalned. Total
capacity is now, and will contlnue to be, sufficient to
handle all of Malawl's needs as well as those of Mozanblique.

a
c
3

nCwever, 1n the short- and medlium-term (l.e., over the next
WO L0 Live vearsi, Malawi s only expected ro ronte
between 20 and 70% 9f e cfafllc via Macala, seadlag tha

Lest via the Northern Corridor to Dar es Salaam. The
development of the northern route provides some contingency
should Nacala not be able to perfornm sufficlently as a
result of operational Or securlty difficulties,



B.

Belra:

The Belra corridor, as it has Dbecome Known, ls a series of
rallways and roads and a pipeline that connect Zimbabwe and
other intarlor countries with the port of Reira. The pore
links by rail and road with the dlmbabwean border at Mutare
and by rall to Malawi. This latter rall line also provides
access to Mozambique's sizeable coal Fields at Moatiza.

Currently. the direct rail iink to Malawi 15 closed and
rehabilitation work is nor eXpect=2d o begin until 1989,
The link will not play a role ip the zeglonal transport

System until che 1980's5,

The link to Zimbabwe, however, 1s already Delng upgraded as
4 Joint e2ffort between Natlional Rallwavs of Zimbabwe (NRZ)
and Caminhos de Ferro de Mozamblque (CFM) The completion
of thls rehabilitation is expected by the 2nd of July 1987,

Future plans for rall upgrading include technical
asslstance foc CP¥M-Centre, as well as provision ¢f rolling
stock and locomotive power. Contipnued track rehabilitation
s also included as an essential element in the overall
program to increase the line's capaclityv.

Current capacity on the line is 850,000 MT per year in
elther direction. Upon completion of the track Iimprovement
Project 1n July, capacity will lncrease to 1,250,000 MT per
year 1n elther direction. 1In practice, becauses of security
and operational problems (primarlly lack of motive power),
the actual operating capaclty 1s 425,000 MT per year in
2lther directlion. This figure !s expected to ilmprove
dramatically with the reintrzoduc-ton of i: USiID-financed
rehablllitated locomotlives. Dellvery of these locomotives
should beqgin in July 1987 and be completed by the end of
October 1337.

The 3Belra-Mutare zall link 1is currently bdelag used by
Zimbabwe (200,000 MT per annum); Malaw!l (40,000 MT of sugar
per annum via Tete by road and then on to rall at Harare);

and Zambla (40,000 MT of copper per annum). [t 1is
anticlipated that the Zimbabwe cargo will {ncraasae, 25 will
experts of Zamblian coprer. Malawian Sraffis should
lncrease moderatelv. The use or Beira port rLor Zamblan

copper represents a shift away from the port of East London
in South Africa, and provides 4 sarecy net to Dar es Salaanm
port for this cargo. Zambla now ships about 80% of its
copper exports via Dar es Salaam and 20% through Beira.
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The road llnk between Zimbabwe and Belra, currently being
rehablilitated by the Zimbabwe Government with funds
provided by the African Develcpment Bank (ADB), has the
potaential to carrcy 1.0 million MT annually. The corridor
also iacludes a plpeline between Belira and Mutare (just
inslde the Zimbabwe border) whlich currently pumps about 0.6
million MT yearly of crude oll lmports for Zimbabwe,
Lepresenting 0% of Zimbabwe's cotal Import requirements.

Theoretlicalliv, the deslgn capaclty of the port of Belira ls
5 million MT, alshough 1t pregently handles just over a
million MT, iacluding petrol, oil and lubcicant (POL)
products. Ia the past, the poor condition of equlipment,
lnadequate management, as well as Securlty problems,
resulted in the diversion of rrafiic away

from this port to
otfer rouces. However, with the first phas: of track
1 t {

cehabtlitation near completion and the comm!" 1ent of the
Zimbahwe and Mozamblcan govelnments to protec: the line,
the trend seems to Se Ieversing. The lncreased throughput"
Of Zlmbabwoan contalner trarflc (cotton, asbestos, tobacco)
a5 weil as Tamblan copper a orime examples.

5o
o r

Projects under way lnclude repaving of the quayside and the
construction of a roll on-roll off (RORO) multipurpose
terminal. Mapagement and tvechnical assistance from the

Port of Amsterdam will begin ln 1987.

AT a Conference of Donors at Brussels in October 1986,
projects costing nearly 3$200.0 million were ldentified for
L the L0-Year Beira Corrider Development Plan
(19686-129%). Projects include further rehabllitation work
- >

an tha

tine and ad liaks, the provision of carcaIn

RO RNV

Tl omen: Mpoovemencs “o tpe 2lectrisity supply

systam, tie rebullding of berths 2 to S, channel dredging,

and the construction of warehouses. More than 90% of

2d, malnly from the EZEZC (about 50% of the
lands and Scandinavian countriss. USAID
il

J N
participation L3 in the fora of g grant of 35.54 milltion
obllgated in FY 1985 to asslst the Mozamblque Department of
Ports and Rallwavys (DNPCT) 1n the Ministry of Transport and
Lommunications to renabllitate L1 locomotives, provide
“erhnlcal aszistance, sratn I1llway workars, lapcova
WCIRIAoD facilliles, £=2C8all t0aci 4nd 0covide rall iige
ranals aquisment

the short-term, the Belra Corridor will be

In sumnmavy, ol
“tant link for the movement of Zimbabwean

L
4
the mos: lapo

¥
cargo. [t wlll be of Secondary lamportance for Zambla and
Malawl untt: such time as the rall link from Nacala to
Maliw!l U5 reopened and the nortasrn route for Malawl s

oberatlng. Belra could also provide port access for
Botswana ia an =lergency situatlion, although the route
Fhrongh Zimbabwe o Maputo would he meora cractlcal and
efflicient for Botswana tratffic.
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Maputo:

The Maputc port transport system is consldered the maln
alternative to South Af:lcan routes for overseas traffic
for the southern SADCC countries. It serves southern
Mozamblque, Swaziland and Zimbabwe (southern and western
parts), as well as the northeastern Transvaal in South
Africa and Botswana. In 1986, approximately 500,000 MT of
Zimbabwe's external trade and 505,000 MT of Swaziland's
external trade passed through Maputo. Zimbabwean traffic
destined for Mapu:zo curcently vasses via South Africa DY
traversing the border at Bettbridge and connecting with the
Mozambican system at Ressano Garcla,

There are three rall connections with Maputo port. The
link between Zimbabwe and Maputo that follows the river
bocder and is known as the Limpepo line is S34 knas long.
Closed to commercial traffic since 1984, the line 1is
currencly being rehabilitated with the assistance of the
United Kingdom and !s expected to be reopened in January
1988. Capaclity will be developed to handle 2.0 million MT
of cargo per vyear.

The second route, 88 kms long, links Maputo with South
Africa. This route has been completely rezhabilitated and
currently carrles over 1.5 million MT per annum. Principal
commodities include coal, sugar, ciltrus and steel from both
South Africa and Zimbabwe.

The third link connects with Swaziland and is 78 kms long.
The line is in poor condition and ls frequently closed
because of securi*v problems. Nonetheless, rhe 1llne
carcied approximatelv 500,000 MT of cargo in 198§,

The port of Maputo is in good conditlon, particularly in
regard to 1ts spectalized handling facilities for citrus,
coal, contalners, sugar and steel. British management
asslstance is being provided to the sugar, steel and
contalner berths; a South African loan is financing
technlical assistance and physical improvements to the coal
terminal facilities; and the I[talian Government is
considering assistance to lelp lmprove port vperations.

Malor proiects fnclude the development of 2 huly facility
and the rehabilitation of the coal facilitiec. Dredgting,
bota through emergency programs to deepen the entrance
channel and later on a routlne basis, is important to
ensure the future viability of the port. To date, however,
no donor has made 1 commltment ro fund th's activicy.
Projects on the Maputo system total over $700 million with
over 3247 milllon already committea from donors. Current
port throughput is 2.2 millisn MT per annum and exlsting
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capacity is 7.

lon MT. Once the full port upgrading program is
completed, ann ac

4

fridor serves mainly Angola and Zaire and,
» Qorthern Zambla. The corridor is not served
lak at present. The 1,340-km Senquela railway
paclty of about 3.6 million MT ter annum which
C 0 about 0.25 million MT per year in each
5 poor track conditions, limited rolling
2MS Limited traffic from the
2d 1n under-utilization of
cally is designed to handle 2.3
L Yor the period up to 1990,
the port of Lobito (at a total
of which 33.0 million is
on of the Benguela Rallway (total:
ton; secured financing 38.0 million) is
4C€e. A donor conference for the Lobito
In Lusaka in May 1987, but funding is still
- indeed, the progranm is seriously
Y the lack of forelgn financing and the poor
ation. Zambia, Zalre and Angola are making
-2ct moves that would ensure rLeopening of the

o
[a]
(@]

a o ;
-

[39]
LS Y PR
s
17
(%

)
2
g%

i
]

t - [
O mn
D or
KTI
h]
3 Us
Ui

N
- 1J R

S

s
Lol

D
33
@)
~
$e)
™
O
g
P
=

o
)
-
IS

- O,
(SRS IVETN
T

ST S &

o = =y O
199
o]
B
ad
IR
S
-
Q4

= Tt oo

O w
(O B

-

OO
kY

O
ty
Y
b
jon
b

(W]
Lo
1

)
3

"
[ SO VR SR
T

~ b .
“a Lo W

apous
and

1 4
-4l

et poen
L TR VPR

[

s
PENVTEN NS
SN
(SRR

re-r

[ I 1) IS R

Doy
e

[

-

17}
oY)
-
o
R oy

b

T
|S ARG N
-

i

i

-1

=

¥

0

[8

a3

[39]
[

T O

[N o Te I e WEH
(e S ARSI
i

W)
o
o
O
=
<
]
iD
T

ot g

LT o~ R

fu
o}
D

-

G DU Oy moaw
Qo C

m O Eom

P

O oW oot

£
s
=
=]
=]
&}
M
-
§3}
jant
[N
(]
@]
i
-
=
tn
b
O
o
[4)]

]

O oy

capaclity and condlition of other SADCC
ls possible to draw the following

witnln the next five YRarLs, no system
L be able to praovide efficiant,

L wilth sufficient capacity for Zambian

tan trade will depend substantially

2 Tanzanlan cargo will rely, and

t of the aconomy in the southern
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TAZARA 5 -he <8y to the stable aconomlc development of the
nocthern SADCT ~apnsriag [ts develcpoment will 3139 ds33.5¢
Nen-CSADTT touneriag, aftloulacly Zalce, Rwanda and
3uruadi, Lo otnviding efficiant rransic for overseas carcgo,
1.4 SEALUS of TAJMRA-ialarng erojaces
The Laittal go0a1 o tenadblilcating the TAZARA corridor was
Jradually tu ‘acraisa sha Zipacity of both Zambia Rallways and
TAZARA 50 a5 w9 2nable the two railway systems to carry all of
the cerridor's trafflc. In an overall sense, TAZARA enhances
SADCC wfforts no lmprove 3ADCC's Northern Transport Corridor,
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which alsoc includes the Malawian Northern Transport Corridor.
The TAZARA link provides 1C€C2s3 Lo the port of Dar es Salaam
which alone is able to serve -he immedlate needs of this
northern part of the reglon. SADCC's efforts have thus
culminated in efforts to Impreve the Dar es Salaanm porst
transport svstem. A dascrintion 2f these improvements £ollows.
A. Dar _es Salaam Porc:
Dar es Salaam s an Important regilonal port for the
nelghbering landlockad countries of Burundi, Malawt,
Rwanda, =istern Zalze and Zambla. Sarrcant port trarfic is
estimacad at 1.3 milllon MT per vear [1380), althcugh
current worclacg capacity (s abour 2.: aillicn MT It is
expected that with the current Tate OL upgrading
actlvitlaes, capaclty can be boosted Lo about 2.% million MT
by 1989. This will rthen lncrease Incrementally with new
laovestment (tne theoretical design capacity of :the port is

In excess o

The long-standina hottlenecks experlenced at Dar es Salaam
PCLL are a result of weak management, poor physical
infrastructure, a narrow entrance channel and obsclete
navigational alds. Corruption has also been a problen.

Projects totalling $203.8 milllon have teen tdentified for
the pericd 1986-1992, with major donors concentrating on
the rehabliitation of the Kurasini ol! terminal and the
all-purpose berths, "in addition to technical assistance ¢o
the Tanzania Harbor Authorlty (NORAD); construction of
three berths and a container terminal (IDA); construction
of grain handling facilitties (Netherlands) Durchase of
conta.ner handliay =2quipment (Tinland and Cenmarck); and
purchase of copper handling equipment (Sweden). Thus far,
tunded projects total $126.3 million. The major
constralnts to throughput &t Dar o< Salaam port La the
short-term will be the entrance channel, which i{s in need
of dredging and which will limit vessel size and the
productlvity level of operations.

Major actlvities which still need "o be funded 1include:
1 T snnal Aradmrt g

. Channel Adredging;

2. Ceonstzuctlicn zf 1 zcntalaar terzinal;

3. Construction nf 13 tuq herth;

4. Purchase of general farge handling equlpment; and

5. Purchase of a floatiag crane

Malaw! Norrthern Corrctidor:

A World Banx-coordlinared orofect lnvolves the Federal
Republic of Germany, the Neth lands, EDF, USAID and ODA.
The alm of the project i35 to enable Malaw!l to have access


http:Repun.ic



http:cargo.Ir

- 19 -

In the case of Beira, only moderste AMOUNts 0f ¢cdargo from tne
Zambian market are li&el/ tc flow through the pore: Morecver,
Belra will only bhe considered f-r CONtingency 2uUrposes for

this traffic.

The potential
Zzambian and Za
forthcoming fiv

L the Benguela line to handle large volumes of
edn carge 1is unlikely to be raalized in the

= -1,

W O

2 vears.,
In terms of this pretazs, 4+ 45 LRESITATY Lo remember that
when Zambiin ;ocds 7lowed through the ports of Lobiro and
3elra, <ne TAZLRA liak did aor 2XL3t TAZARA acw rapresents
the closest and cnszipes: ousler I3 Zamslan cargo i the
19803 and zeyond
furcher, t i3 anllxely that Zambla would 2nCourage the use of
other route, for Zaablan trafflc because TAZARA's ravenues
would be reduzsd. Thys, =ve same trlactiples for ravenue
maximizazlion thax arcliad o Zambtia in rhe 19503 and 60's
will applv o TAZARA todavy.
[n conclusicn, TAZARA tepreseints the most logical route for
Zambla, Zalre and Tanzania. The alternate ports of Nacala,
Belra Jnd Lobize simply will not be sutficliently developed
within the nexy five years to compete ftor the projecre cargo
demand. Assistance to TAZARA ls vital for the future economic
develcpment ¢¥ Zambla and Tanzania, with the potential to
support other SADCC countrles, particularly Malawi, in the

near term.
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The plan proposes 22 Projects, all of which have been
lncorporaced into SATCC's Programme of Actica. Seven of
these projaects are permanent way and construction
Projects, six ara gignalling and telacommunicatlions
Projects, seven ar2 motive power, rollling stock and
mechanlcal equipment projects and twe are general

managenent and tralning projects. s -
Of the 22 projacts presented to donors for funding, seven
Projects are elther unfunded or only partially funded.
Projects designaced 1n “he L0-Year Plan as ME:1 (provision
of locomorives) and GM:1 {technlcal assistance) are among
the unfunded orotects. AID assistance under this project
ls proposed to addrass tha problem of ifnsufficient
locomotive power and critlzal management and operational
problems.

Speciflc Deoneor TIntarasts ind Commitnents:

Sweden 1is asslscling in the pr
of rolling stock and is provi nancing :£or equlipment
In the local quarry; equipmen echancial track
malntenance 1s belng supplied by Switzerland, the EEC and
Austria; Finland has provided funds for rescue equipment;
and the ADB has undertaken a study on the problem of
landslides. Finally, beginning in 1986, the Nordic
countries have supplied 3 technical asslstance team of
three people for three years to assist TAZARA In project
coordination. The "exact funds as of June 1987 that have
been provided for these projects 1s presented below.

Urement and rehabllitation
=

SIDA ts contributing $5 S 7i'llan to the ROV
renabilication project: 34.0 million for rail burn
repalrs; 310.0 milllon for purchase of 37% goods wagons.
TAZARA 1s currently negotliating an additional $28.0
milllon from SIDA to cover the remalning gap in goods
wagons as deflned in the 10-Year Plan.

Switzerland has obligated $1.7 million and is negotiating
the provision of another 33.6 million for mechanized track

nalntznance.

The EEC nhas orovided 312.0 millinn for the cenabilitation
of quarrles. Rehabtilitation activities will stretch
through mid-1$92. The EZEC s providing $3.0 million for

wheel lathes, 31.5 million for mechanical equipment for
workshops 2aad $8.0 million for mechanlized track
malntenance.

Austrlia has slgned an aqreement to provide $3.87 million
worth of egulpment for track malntenance.
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E. Finland has provided $2.0 million for procurement of cargo
handling equipment for goods depots, as well as
36.6 million for rescue cranes and reralling equipment.

The ADB s strongly interested in financing the Permanent
Rectification of Landslides Project. Although TAZARA
lists the cost as about 312.0 million, ADB feasibility
studies indicate a cost of approximately $50.0 million.
The ADB is also lnterested in funding a 30.4 million
rallwav link between TAZARA and Mpulungu Port, Zambia.

rxy

G. The Nordic Group currently has three technlcal advisors
assigned to TAZARA headquarters for the coordination of
donor assistance and the impleamentation of ongoling
projacts under the 10-Ysar and Emergency Plans. The cost
2f thls 3ss tance 1s 32.0 million for a period of three
years (1986-1389),

ad 30.7 million for construction of

I. DANIDA has provided $0.5 million for backup high frequency
radio links and has also begun a 30.8 million project to
provide solar power panels for TAZARA and $0.1 million 1in
telepriaters. Althougn DANIDA has made no new pledges
recently, TAZARA's emergency plans and the 10-Year Plan
are nelng studied further at DANIDA headquarters and
additlonal assistance is possible.

TAZARA has indlcated that the estimated gap in financing to
cover prniescts under the Zmergency 2lan is $179.6 mlllion. As
tndicated adovse, donor £rogrims ire sddrassing Lta whole or i{n
Pl Mady °r tnhe problam ar2is Sicad oy TAZARA. The
slgniflcant gaps ia this large donor effort are the provislion
of lacometiven, manegerial assistance, wCrKkshop lmprovements,
and the provizion of pPare parts and slgnalling equipment.

Tae mozt sarious problam thas now thwarts efforts to lncrease
TAZARA's carr

5 ng capaclity s cthe lack of locomotive power,
follownd 2

by eed to improve certaln dspects of head office
and wock3hop manaqgement and worKkshop operations.
SoO L5382, the T35 frovided 4 330.0 miiilon sofr loan Lor tne
Dur~hase 25 14 Genoriz) Tlacturls (CE) dtasal eleccric
locomotives dutlr under 2 GE llicense granted to Krupp of West
Germany. The locomotlves are currently used on the high

1

como
gradlaenc ireas of the line. More than half of thls loan has
been convertad to a grant and the possibility of further
asslstance to TAZARA is belng reviswed.


http:oc:ou".ve
http:DANi-.DA

- 23

Proposed Response by AID

The proposed AiD—funded project will address the followlng
major problem areas:

(1) Inadequate Locomotive Power:

TAZARA's locomotive capacity is inadequate for the projected
lncrease in demand. The constraint s partly physical but in
part results from managerial weaknesses of the authority,
pacticularly in the area of matntenance.

To meet the traffic demands forecasted for the 129!.19a5
period, TAZARA will no: only need n2w locometives, 5ut must
also raise the avallaoility rsate of t-g lo2ceomotive flset.,
Thus, related groblems such as shorrtages of sparae parcts,
workshop facilities and 2qulipment for the malntenance of
locomotives must also be addressed.

In addition, !amprovements in TAZARA's malntenance and operatling
capablllitiss will require sone attentlon to the Authority's
human resocurce base which is currently lnadequate, both in
numbers and skill levels, to carry out the changes that will be
fequired toc meet increased demand,

Speclflically, avallabllity of motive power, deflned as operable
locomotives not sidelined for major repalrs or in thne shop for
routline malntenance, has declined to an unacceptable level of
46% in 1986. Currently.- the malnline fleet consists of 30
Chinese locomotives, 13 Chinese shunters, 26 Chlnese
locomotives retrofitted with MTU engines and 11 GE-Krupp diesel

electrlc locomotlives, making 3 toral »f 80. At 463 average
avallabiitty, only 37 locomotives are availabie far 152 On any
glven day.

A major problem for TAZARA has been the tecognitlon that the
orlginal Chinese locomotives were lnadequate, not powerful
enough mechanically and badly suited for conditlons in the ratl
line (see Annex E£). Thus, to improve total motlve power in
1979, TAZARA embarked on a program to repower some of its
locomotive units with more powerful, nlgher quality englnes.

m ) . 1 e ~A 4 | cmvm o mv s ] vr - R S - A
L4145 Acve ra2sulcaed Lo oan LAgicozment La —]JJLLJ!J.‘..._.\.I B IW

LS R S A O e N . - . . - Pl .- oo R | 1 PR L -
EC’ALQULL-t—_V viledsurad Ln terms DL Lerudled JdOWND e, L1l
E 14+ 4 g hoo et o am- e IR e N TATADA e hamAaA 04
Aaddincion, with the a3sciceanca ~f vha TR, TN DN punchazad M

GE/Krupp 3200 hp locomotives in 1984. Witn thlils addition *o
the fleet, combined with technical asslstance at the locomotive
malntenance workshop, the re-powerlng of Chinese locomotlves,
and assistance to improve track conditions, TAZARA was able to
haul well over 900,000 MT of joods ln 1985/1986, compared to
750,000 MT in 1980.
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Locomotive capacity, however, 1s still not adequate for the
current and precjectad freight and passenger increases. TAZARA
haulage Ziguras lndicate that in the last two quarters of FY
1385/86, ovar 20% af tha goods offerad for Pickup were laft
behiad or divertad Lo other transport routes mainly because of
Inadequate motive capacity.

Accordiag to TAZARA, low avallabllity of locomotives has also
restricted pPdisengar services to g3 crltically—inadequate two
found trip runs 2 week between Dar es Salaam (Tanzania) and
Xapicl Mposhi vZampia) . compared to six 1n 1979/80. TAZARA
plans o lneraaza Pa832Nger service to 6 round trip runs per
NeRX v, 090

Gluen thaos TeguMLlrEments, it is avident that lncreased
locomot tva powWer 1s necessary. SATCC Projections indicate
that, o mea2t 159] demand under rthe TAZARA 10-Year Plan, a
Mminlaum of 4% flgh-powered (3200 ap) leocomotives must be
ava.rlable par dav [ an emergancy program to divert traffic
from Souch Ar-i-) =5 Dar es 3alaam 1is conslidered, the number of
loconot tvasg f2qulrad climbs to between 59-79. TAZARA would,
therefores, naed ro lncraase the number of high-powvered (3200

) locomotive by 17 at the minimum. Moreover, adequate spare

“Lsoare needed to malntaln all the locomotives at thelir

mum apacity. Ultimately, TAZARA plans to set aside the 58
£ Chlnese DFH2 locomotives which nave not been Lepowered

rosauntliag, local routes, spares and standby units (sse Annex

Inadequataly Trained and Inexperierced Management Staff at
Cfiice ind Norxshops:

S.ACe Coamencemen: of vo2ratlions, TAZARA has been crovided with
fecnnical assistance oy the Chinese Rallway Expert Tean (CRET),
throuch 114 “lnancing by tha Chinese Goverament. Although tha
original 2,000 -pember CRET were iatended to assist with policy,
AdNatenent and opaerasions i1 Jenersl, its efforcts have been
concentiratad on leconostve Malntenance dus to unforeseen
Z2llures of the Chlnese-rfurnished dlesel hydraulic locomotives.

Tollowiag thae addition of 14 new GE/Xrupp locomotives in 1985,
the numboar Chinese an tha T22m 3z Seoan d:as:i:ally
Ceducad 0 omng TNozoans CnEe =302 iRE0N, whlch runs Ltarovugh LIn 3,
PLovides rtae 35s5iscince oL 15D nersons tar, primariiy, callway
Line aperations In such flelds s civil and mechanical
englaeering Lad BNgloeering and traffic operations, including
stanaling

Thevs {5 a4 gap DRLWeRn what axists And what 1s needed ip the
“ay SI managerial and techinical expertise at headquarters and

the regional Worxshops, In 1984, the Canadlan Pacific
Consulting Services firn (CPCS) undertook a study of the
Operational and Staffing needs of TAZARA. The Study ldentified

dreas within TAZARA that need improvement, feorganzation and
technical assistance, These lnclude:



- flnanclal managenment:

- marketlng demand anal

- corporate planning;

- lnvestment analysis;

- trafflic operations:

- wagon and locomotive utilization:

- manpower development and operations performance
evaluation;

~ development of workshop procedures; and

- formulation of monitoring procedures and development of
production, quality and marterial controls.

vsis;

these needs among tts priorittes in the TAZARA
10-Year Development 2lin -taey are ldentified ias Project GM:1 -
Technlical Assistance to TAZARA Headgnarcters

(3) Inadeqguate dorkshop

Avallablllity of locomortves is affacted by the frequency and
duration of scheduled and unscnheduled maintenance and reoair
Work. For®"both types of work, the lenqgth of Stay ln the shop
s a key factor ia the wanagement of locomotive downtime. Due
to a lack of appropriate tools and equipnment and lnadequate
tralning of malntenance personnel, locomotives are in the shop
for servicing for 15-20 days of work compared to 2 norm of 5-8
days for routine overhaul.

Other facrtors contributing to long malntenance times lnclude:
1) the necessity to do malntenance work in work space that does
not segregate light repair and Inspections from major
overhaullng; 2) low labor productivity; 3) general congestion
at workshops; and 4) lack of quallrty, lnventorv and production
controls.

In a continulng 2fforr to lmprove operations of “he rallway, a
number of measures have been introduced by TAZARA durlng the
past threse years. These !{nclude: (a) chkinges in cperational
and adminlstrative proceduras; (D) tarlff adjustmeats; (c)
strengthening of the audit and admlialstrative function; (d)
drawing up of lnvestment programs for a l0-year perlod; (e)
Ssystematlic reduction of the work force to match the level of
operatlons; and (° > Tonsultancy to review accountling

procedurzs and san

- A vmvn = m s -
[N @ c s

L LA CZCV2MENnTS .

The proposed AID Project concentrates on three major areas.
The first 1s to procure new locomotives to lncrease naulage
capaclty. The second i35 to provide sufflclent spare parts and
Bquipment to malntain the new locomotives as well as the
current fleet of GE/Krupps. Thicdly, tools and equipment will
be provided to ensure that WOr<snops can adequately maintaln
the dlesel electric fleet. Fourth, the workshop at Mbeya will
be extended to permit more comprehensive malntenance on diesel
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electric locomotives. Finally, the project provides technical
asslstance and training aimed at helping solve TAZARA's more
Immediate needs 1in management, malntenance and operations.

Thls project meets the critaria set forth in the Southern
Africa Regional Transport Development PID. In accordance with
the criteria presented in sectlion IIC of the PID, entitled
Project Strateqy, the Dar es Salaan Corrcidor Project meets the
requiced project selectiocn criteria as follows:

(1) The project addresses the constralnts of high costs and
unpradlictable transport avallablility by making more locomotive
power available, reducling the length of time goods are 1in
traasit and {ncreasing the 2fficlency of management and control
Systems. The shorter, less expensive and direct route to the
Sea reduces the high cost of the Import/export sector.

(2) The proiect will result in substantlal savings of foreign
2xXchange spent an transporting the overseas trade of Malawl,
Zambla aad, possibly, Zimbabwe goods to Dar es Salaam Port.

(3) Internal rata of return calculations for the project =xceed
25% over a ten-year period.

(4) Complementary projects wlthin the Dar es Salaan Transport
Corcidor network are belng coordinated by the World Bank and a
high degree of commitment already exlists from other donors.

(5) A low rlse ln recurrent costs stemming from the project
will be offset by user fees for rall usage and will result 1in
net earnings for TAZARA.

(2) The proifect i3 2xpected to favorably affect medlum- and
long-term sconomic growth along the rail line and within the
landlockad countriss as a Group by stimulating both internal
and laternational trade and by reduclng transport costs.

7) The project is a very nigh priority within the SADCC
mergency Programme of Actlon.

{

(3) The prospective security situation along the TAZARA rail
line, hcth wisntina cambta ana Tanzanla, L3 excallen:.
SATCC Prlictes and Pripririoc

One of the key obJectives of SADCC 1is to reduce the reqgion's
economlc dependency partlicularly, though not excluslively, on
the Republic of South Africa (RSA). Of first priority towards
that end ts the rehabllitation, upgrading and malntenance of
the existing transport facilities to cope wlth existing and
potential traffic demand. SATCC alms to achlieve this objective
through capital lnvestment, tralning, lmproved management and
operational cocrdinattion,
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In selecting TAZARA as a high prlority project in 1its Programme
of Actlon, SATCC considered, dmong otiers, the following
criteria:

(1) The project's coatributtion towards a reduction of
dependence on the RSA;

(2) The regional importance and Ilmpact of the project,
especlally for the landlocked member states,;

(3) The anticlipated effects of the Project on the overall
reducticn of transport costs and improvement of services
iln relation to forecasted traffic flows; and

(4) The project's notential for promoting trade between
member states.

2.5 Project Relationéhip to USAID Assistance Strateqy

SARP's Regional Development Strategy Statament (RDSS) and the
recently proposed U.S. Economic Inltlative for Southern Africa
(SAI) emphasize that a develovment effort led by private sector
lnitlatives to expand competitive production and find export
markets, cannot succeed as long as the basic regional transport
infrastructure is not efficient and cost-effectlive. The SADCC
Programme of Actlon, which considers the 1mpact of traffic
flows on the SADCC ratl System, gives these sactors the highest
pclorlity. The RDSS calls for support of the transport portion
of the Programme of Actton.

[n its resumption of bilateral asslstance to Tanzanla, the
initial U.S. program will focus on providing spare parts for
the truckling industry and repalring malor road syscems. The
local currency generated will pe used to repalr feeder and
market roads that would have direct links to the TAZARA rail
line.

CONCLUSION AND SUMMARY

The proposed AID project addresses a critical area of concern
for the upgrading and optimal performance of the TAZARA rall

line. In so doing, the ccoject will help SADCC achizvae i-s
2Sjectlive of raducing ra2llance sn tIZaasgcrot thrcugh South
Africa. Support for TAZARA, 3s opnosed to other transoort

corridors, at this time is based on its inherent
Cost-effectlveness for several SADCC members, as well as the
lnabllity of other Systems to handle the traffic to and from
Zambia and, in part, Malawi, over the next five vyears.
Furthermore, other corrtdors (primarily through Mozambique)
already nave considerable funding commitments from other
donors. Emphasts has been placed on locomotive procurement
because the lack of motive power ls the most serlous problem
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affecting the optimal performance of TAZARA which remains unfunded,
Technical assistance for speclfic levels of TAZARA's operation will
help ensure that the maximum benefit of the equipment is realised.
finally, the project's projected economlc rate of return of 30%
clearly justifies the lnvestment in the project on aconomic grounds.



3.0

PROJECT DESCRIPTION

3.1 Overview and Strategy

a.

Overview

The necessary components of TAZARA's physical
infrastructure are basically in place, but need minor
rehablillitation. The management is dynamlc, the operational
structures of the Authority are relatively sound and the
two governments which own TAZARA are committed to its
success.

The AID-financed Project responds to TAZARA's Lmmediate
need for additional locomotlive power oy providing new and
more nighly-powered diesel electric locemotives to carry
lncreased tonnages cof cargo. At the same time, the pcoject
will strengthen the institucional capaclty and operational
efficlency of TAZARA in reapalr and malntenance of its own
fleet of locomotives and rolling stock by providing spare
parts, equlpment, construction and on-the-job training. To
lncrease overall management efficlency and minimize
wastage, long- and short-term technical asslistance and
tralning will be provided to headquarters, reglonal
mailntenance workshops and operational divisions.

Increased locomotive power will assist TAZARA !n lncreasing
lts carrying capacity from 988,000 MT per year in 1986 to
2.1 million MT per Year by 1991. The project will also
enhance TAZARA's capacity to maintain locomotives as wel?
as lmprove the efficlency of overall operatlons through
technical assistanca, s5:tafef rraining and develzoment.

[t Is projected that, by the end of the project in 1991,
there will be a near doublling in the volume of cardgo hauled
annually, from 988,000 MT in 1986 to 1.9 million MT,
capacity will be increased to 2.1 million MT to meet the
anticipated demand in 1993. The dally average lccomotive
avallability rate will increase from the 1986 leval of 46%
to 65% and average wagon turnaround time will decrease from
the 1986 rate of 35 days to 20.

T3 tazgets, tho t 2z funding &
five mutuallv-supportive comp s: (a) the ourchase
total of 17 new high-power diesel electric locomotives
(eight in the second year and, depending upen evaluation
findings and recommendations, an additional nine in the
third year), spare and repalrc parts; (b} construction to
extend the locomotive workshop at Mbeya, Tanzantia to
provide more complete servicing of dlesel electric
locomotives; (c) the provision of equipment and tools
largely for the Mbeya workshop and some baslc tools for the
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other two workshops; (d) long- and short-term tralning and
staff development; and, (e) 216 person-months of short- and
long-term technical asslstance {n rallway operatlions,
financial management, stafs development, diesel electric
locomotive englneering, traffic demand and forecasting,
Inventory control and tariff policy determination.

~

Project Strateq;

~

The project 5trateqgy 1s to lncrease TAZARA's overall
locomotive avatlabllity ina order that it can haul its
projected lacrweases in tonnage. Initlally, the project
concentrates on traintng, tmproving the management and
operatlional efiiciency of TAZARA through transfer of
appropriate <echnology and rslavan: s<ills by prowviding
long- and short-tern technical assistance to the mechanical

englneerting, finance, Planalng, personnel, supply and
ttaffic departments. B8y rhe time 3 new AID-financed diesel
electric locomotives wi i have arcived at TAZARA during the
talrd year orf the project, tt is expected rhat: 1) new
COSt accountliag proceduras will have bDeen established,
computerized and used as the basis for determining
operating costs and tarisf structure; 2) production,
quality and laventory control systems will have been
developed and will be used in the workshops; 3) 180 of
TAZARA's nanagement staff wlll have attended the first part
cf the refresher courses; d4) at least 4 long-term
participants will be in training at U.S. universities; and,
5) a dtlesel alectric locomotive engineer will be on the job
tr £ at Mbeya, overhaullng and repalring existing
Le locomesives. 7The Project will be evaluated
2 wRich “i9e 3 decision wil!l Sa made,
2 Zinancial rachnical i5slsftante =9
projectad c¢raffic ia the regional
S and effocts of cn-the-job zraining
ot locomotives, the lavel of
n Vily a3t the worikshoos as well
TCC pray tons of need, as to whether
Le to be expended for the purchase of the
c roposed for project financing.
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Tpe Joal of the project is to Support the development
Ot a strong economic foundatlon for gqrowth 1in
Southera Africa.



Project Purpnse

The Praojecr’'s purpose is to strengthen and expand the
carrcylng capacity and {mprova the operational
efficiency orfr TAZARA.

End of Project Startus

By the end of the four-year lire of this project, the
following conditions are expected to exist:

a. 2 near 100% lncrease !n carge haulad annually,
L.e., TAZARA's carrviag cavacity lacreased from
988,000 MT in 1386 %o L.2 million AT in 1391.

b. a 40% tncrease :in the loccmotive avallabtlicy
fate l.e., average locomortive avallabilicy
lacreased from 46% in 1986 =5 £5% in 1991;

c. A decrease in average wagon turnaround time,

l.e., a decrease 1n average turnaround time of
wagons (Dar es Salaam-Kapir: Mposn!) from the
current average of 35 days to 20 days by 1991.

Project Outonuts

The following outputs will be achleved by the project:

a. 17 addlitional new dlesel electric locomotlves put
In service and belng malntalned;

b. 11 d‘li"—:tin(_j GE,’E\’:upp Jio<eY o

Doaleersia 1
overhauled 3nd 2 damaged Jlesal slocrri
locomotives repaired and nperating;

C. 1\ malntenance progran opar
the antire flset of 230 A
locomotives:

d. Mbeya workshop remodell
diesel electric loccmot
alecrric locamarive gry

ed and in use to mailntaln
7 only and store diesel
J Lol

e, Improved maintenance orocedures develouped and
Implemented for dlesel electric locomotives;

£. Rall svstenm Oberatling procecur=s developed and
implemented tacluding those for ovaerall plannting,
trafflc forecascing, demand analvst!s, and tartiff
setting;

g. Cost accounting procedures, cemputerized and in
use as basls for determining oberating costs;
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d. Workshop Construction ($400,000):

Foreign exchange component of the extension of
Mbeya workcshop including construction of
annexes for demonstration and storage rooms
such as turbo servicing {ixtures, turbo
assembhly and disassembly egquipment, gantry
cranes, rail lines, ctc.

Technical Assistance ($3,436,000):

o

A total of 72 persoun-months of long-term
technical assistance and 96 person-months of
short-term assistance for headquarters, plus
office equipment and supplies for these
advisors.

f. Long- and Shert-term Training ($1,075,000):
i. Long-Term $300,000:
144 person-months of long-term training in the
United States for 6 participants leading to MSc

degrecs in planning, management accounting and
transport ecconomics,

ii. Short-term ($775,000):

60 person-months of in-country training; 10
person-months of third country training; 25
person-months of U.S. training; and 60
person-months of financial training;

g. Monitoring and cvaluation ($150,000):

Two scheduled evaluations and periodic
financial reviews and audits;

h. Contingencics and Inflation ($5,489,000):

Contingencies and annual inflation compounded
have been calculated at 8% and 5% respectively,

TAZARA's Contribution ($3,808,000):

Local costs for construction of Mbeva workshop,
staff salaries and benefits, training support,
equipment, vehicle operations and maintenance,
office and buirlding space, utilities and supplies
(7.7% of total project costs]),

Other Donor Contributions ($204,000):

Technical assistance {from Nordic staf{ currently
working at TAZARA, who will work closely with AID-
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as part of the contract for purchase of locomotives
from the manufacturcr. The diesel electric locomotive
engineer will provide diesel locomotive maintenance
staff with enhanced skills required to maintain and
service the locomotives. In additicon, the project will
provide 36 person-months of technical assistance for
the overhaul of the existing diesel electric
locomotives and 12 person-months of services for parts
inventory management,

Inputs to Component:

AID contribution ($33,600,000)

a. 17 Diesel electric locomotives at
$25,500,000;

b. 20% equivalent ot capital costs for spare
parts at $5,100,000;

c. Spares and repair parts for GE/Krupp diesel
electric locomotives at $1,000,000;

d. 93 person-months of technical assistance at
$2,000,000.

TAZARA's contributien ($500,000 equivalent in
local currency):

TAZARA's contribution to the locomotive power
component includes salaries of TAZARA staff in
the Mbeva workshop who will maintain
project-financed locomotives and repair and
maintain the GE/Krupp locomotives. It also
includes the salary of one counterpart for a
contract engineer, office space, support staff,
office supplies, training facilities, operation
and maintenance of equipment and vehicles,

Qutputs from Component:

a. 17 new diesel clectric locomotives put into
service.

b. 11 existing GE/Krupp diesel electric
locomotives overhauled, 2 repaired and
operating.

c. Maintenance program and on-the-job training for
diescl electric locomotives cestablished and
functioning at Mbeya workshop.

d. Maintenance program institutionalized for
entire diesel locomotive fleet,
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Construction Component

TAZARA has two licge “OLX500DS, one i3t Dar es Salaanm
and another at Mplka, Zitted with ldentical équlpment
for the maintenance of Chinese diesal hydraulic
locomot"as ind wagons. The smaller wWworkshop at Mbeya

ls used solely for the mGLntenance Of the GE/Krupp

dissel =slectric locomotives and to Store spare parts
that TAZARA surchasad 11 1984-8%. Greater malntenance
and 2Iitziancy will ne achleved 15 21) o9fF cyr fent and
addicional disca: 2l2ctric locomot vas ire2 serviced at
Mbavi /2 linils I othe 2qulcoment ia the =wo larger
WOIKLZNODS Ci3n De usilioad JI transiarred ro “beva for
Use on the fleszl wlansrin Iocomotlives The Mbeysa
WOLK3nCD will Se 2it2ndad and 2gul £Ped Ior heavy repair
wWOrLK in order =g iccommodate se :/1cing 0% 3ll the
CUrIent and duturs dtasa) 2leciric locomonives.,

The proocsed 2Czansion would zonsist of 11 ar=a of
abounr 1,359 SEMdar2 metars 27 @ o« 54 m) £or heavy
Lepals work on diese] 2lectric locomotives The
flﬂor*ng will ba provided with tiree bullt-in
fun-tarough tra-zks Zach track will have an
under-£loor opirc diringement similar to those in the
existing factiltizy The proposed 2Xbansion will be

U

adJarénL to the aorth wall of rthe exlsting light- Cepalir
shep.  The pLobased workshop will be serviced with an
ovocﬁcad 50-ron Jantry crane for remowval and

2plicement of Major component

The stzuctural and drlaltectural foeatures of the

U087 324 2xzansisn i TonIcIn wish sha losizn ¢cf =n

2X1STINT sutucturas

Adjacans =n =nas 20Cth wall of the proposad worgshop,

incther additiona. Structure will house storage of

DACLs5, matertals a2n0d a demonstrarion classroom to

conduct lecessary tralnlag sesslicns for fepalrs on

locomotvas IMe proposed addltlion would be an area of

about 1300 squars Meters (24 m x 54 m).

Jezizn Teozs S3Tinitas ;oA cIostsuzttsna

Architectnral dagi4n 2t the nrannsad eXtenslons shall

be steel structyrsl comoonents, with wallling of roof

sheering Tloors shall ke bullt to withstand movement

oL locomeiivas . TAZARA vllL commission an experlienced
{

and qualified 1s5eaq) LIM to carrcy out design work and
Drapars the n”izatian tor bid (IFB) documents for the
r
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Tanzanla hadg both design and construction capacity to
design and build such types of structures. The
Eollowing cost estimates have Ceen made on i cost per
Square meter basis based on a review made by AID
engineers to compara the costs of constructlon of
simllar structures bullt i{n Tanzanla during the last
slx months and on a review of the costs of local and
lmported construction commodities.

1. Proposed Workshop structura, total estimated area
1,460 square meters.

Estlimates @ 3400 per sq. mt, 5 584,000

11. Storage area and demonstration classroom,
total estimated area 1,300 Sq. mt.

Estimates @ 3400 per sq. mt. 3520,000
Sub-total costs US31,104,000
Other cosrts 3 246,000
Total Costs 31,350,000

Inputs to Component:

AID contribution (US3400,000):

AlID contributlon toward construction costs shall be
llmited to the procurement of the forelgn currency
portion of bullding materials and fixed equipment for
the workshop such as ratl lines, overhead jantry
cranes, demonstration equlpment, etc.

TAZARA's Contributicn (USS9CH,000 in local curcrency
equivalent):

TAZARA will flnance :the local curcrency cost of
constructlon which i{ncludes searvices for engineering,
architectural drawlings and services, locally available
construction material, construction supercrvision, labor
and furnishings.

Qtiar Decnec Cont:-ibuslon (v323C,C00 cqulivalenty:
Nordlec advisors wil] provide asgslstance for

cf engineering and architectural drawings an
supervision of coastructlon.

193
[}
ty
(I}

viaw

[a W

Qutputs from Component:

Mbeya workshop extended and in use to maintain diesel
electric locomotives, store spare parts and used as a
demonstration and tralning room for locomotive
techniclans;
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b. Maintenance program developad and {astituted for entire
dlesel locomotiva fleset at Mbeva;

C. Mbeya worzkshop deslignatad and tunctloning as center for
servicling all diesal alectric locomotives,

C. Equlpment and JY20ls Component:

The CPC5 and the Parsons Brinkerhoff [nternational,
[nc. (280) (522 Annexes Z and T) raports tdentified
critical shortages and Lack 2f mianimum 2quipment and
T00L3 3t rthe WOIX3h0Ds a5 contrivbuting to low
productivizy ta -nga worI<shops and Low Iycomotive
évail;bilz*l )

Project funds will D2 used to purchase the minimum
Caquired -o00ls and 2dulpment £ar the workshop at

Mbeva. Tha 4tssa: #lacuri: lsocomortve suppller and G .
will Prcvlde the 1ist of qmin'munm tools required to
Malnraln the prolect-<yundad dlesel locomctives and
Jverhanl il and TeR3ln 2 GE/Xrupp diesel loccmotivas in
service. These include brake system component testing

3
equlpment, valve seart grinding set, crankshafe
deflaoccton, bearing installatiop tools, scraper, etc.
A partial list of thae equlpment and tools to be
puccnased is in Annex M.

[aputs “o Component

AID Contribnurion (51.800,000):

a. JE00,000 fhp SE/Xzunp %ools and 2qulioment raguirad ro
Malatiin che dtasael 2lectric locomotives at ltheya,

5. 31,200,000 #ap Jasic mintoum teools and 2quipment
fequized f:ironhe throea worxshops to malntaln TAZARA's
total locomotive Flaar. (Mbeya $453,900;: Dar as Salaam
$200,000 and Mplka 3$6%50,000),

TAZARA ' 5 Coatribution (3700,000 equivalent ln local
curraacy):

TAIARA 'S controisution CSothe tools and ¢quitment
comdonent will {nelude Salaries of TAZARA sunplv
fanagement staff, other support staff, office space and
storage aregs.

QHEER£”££2ﬂ0QQRRQ“@QE

a. Tools and 2qulpment recelved at all workshops and beling
utilized.
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b. 11 existing GE/Krupp diesel locomotives overhauled, 2
repaired and all operating.

c. Maintenance program underway for entire diesel
locomotive flect.

d. Improved maintenance procedures developed and being
implemented for diescl electric locomotives.

D. Technical Assistapnce Component

In additiona to the locomotive related technical
assistance described above, a total of 164
person-months of technical assistance will be provided
in four separate contracting modes.

1.

Financial Manapement Assistance (42 person-months):

42 person-months of short-term financial and
accounting assistance through an 1QC between AID
and a U.S. firm will be provided to the Finance
Department of TAZARA. The technical assistance
will enable the department to develop procedures
for making a complete and accurate vecord of all
expenditures, prepare regular management accounts
and information, 1nstitute cost systems as a basis
for the conduct of accurate and reliable tariff
review, develop an ceffective internal audit
capability, automate 1ts financial manapement
services, prepare a stalttf assessment study for the
department, develop financial training plans, train
and ensure that adequate staff and skills are
available to manage an efficient and ecffective
Finance Department. The team will report to the
Financial Manager of TAZARA and each specialist
will have a TAZARA counterpart.

Long-Term Financial Management Assistance

(36 person-months):

36 person-months of long-term services of a
management accountant procured through a personal
services contract (PSCB will be provided to the
Finance Department of TAZARA. The contractor will
work under the supervision of the Finance Manager
and will work in collaboration with the short-term
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The resident railway management advisor will also plan
for and coordinate 66 person-months of short-term
technical assistance (including scheduling and the
preparation of scopes of work) as described below.

6 person-months of short-term assistance in railway
management to estabiish and implement production,
inventory and quality control systems.,

24 person-months of short-term technical assistance in
economic planning, market analysis and traffic

forecasting and demand analysis which will be provided
to the Planning Department during the life of project.

Severe gaps in data have been identified in traffic
operations including goods tracking operations, wagon
utilization and interchange policies with other
railways. The services of a transport economist
experienced in railway problems will be provided to
conduct traffic surveys, determine traffic demands,
review traffic performance, translate traffic forecast
into operational indices, conduct an annual review, in
collaboration with the finance and traffic departments,
of operating costs and advise means of establishing an
appropriate tarift structure. The economist will also
advise on proposals for investment projects intended to
achieve the objectives of traffic operations. She/he
will report directly to the Manager for Corporate
Planning. The transport economist will be supported by
other proposed short-term technical assistance i.e., a
railway markect analyst and traffic forecasting and
demand analyst on an as-needed basis.

9 person-months of short-term engineering technical
assistance over the life of project will be provided to
the Corporate Planning Department of TAZARA. The
engineer will report to the Manager of Corporate
Planning and, working closely with traffic and
engineering departments, will translate the transport
demand with appropriate operational indices and plan
for the mechanical engineering needs of TAZARA. She/he
will conduct an assessment of the existing capacity of
mechanical equipment vis-a-vis the prepared plan,
review all proposals for investment in mechanical
equipment and all other matters related to new
equipment with manufacturers and donors. Tho engineer
will also advise on formulation of corporate strategy
and policies appropriate to mechanical enginecering.

The engincer will work closely with a counterpart
identified by TAZARA in the Planning Office and train
at least one other person on the mechanics of
developing such relevant policies and strategy for
TAZARA's investment and operations.
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15 person-months of short-term assistance will be
funded to assist in TAZARA's training and personnel
gevelopment.  The individual will function at TAZARA's
headquarters and report directly to the Deputy General
Manaper. The Chiefl ol Personnel will be the
counterpart.  The specialist will develop in-service,
short-term management training other than that provided
by the financial TQC, and develop the long-term U.S.
participant training program.

Inputs to Cemponent:

AID

d.

Contribution ($3,430,000):

42 person-months of short-term financial and accounting
assistance including data processing experts at $22,000
per month, 3924, 000;

36 person-monihs full-time PSC in accounting at
FL35,000 per vear, $405,000;

36 person-months full-time of a railway management

expert o at 5050, 300 per oyear, $ 769,000; and
54 person-months {(pm) of short-term technical
assistance at 322,000 per person-month, $1,188,000

consisting ofi:

- 6 pm for Jdevelopment of rail management control
systems (production, quality and inventory)

- 9 pm for cconomic planning
- 9 pm ler tvaflfic forecasting and demand analysis
- 6 pm for market analysis

- 9 pm for wapon utilization/control and mechanical
encinecring systoems

- 15 pm for management training

Office cquipment and supplies such as portable
computers, duplicating machines and other supplies for
the Planning, Traffic, Mechanical, Supplies and
Personnel Departments at $150,000.


http:short-tr.rm
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TAZARA's Contribution ($800,000 equivalent in local

currency):

TAZARA's contribution to the technical assistance
component includes salaries of counterpart staff,
office space, support staff, office supplies and
equipment, operation and maintenance of equipment and
vehicles.

Outputs from Components:

a. Inventory, production and quality controls
established at TAZARA workshops. The short-term
technical assistance in railway management
maintenance systems will establish these systems
initially at Mbeya and later at other workshops.

b. Maintenance program instituted for entire diesel
locomotive fleet.

c. Rail system operating procedures developed and
implemented including overall planning, traffic
forecasting, traffic demand analysis, automated
accounting procedures, cost analysis, rail tariff
review and setting. The review and establishment
of a realistic marginal operating cost will lead to
a review of tariffs and development of a tariff
structure that is relatced to operating costs. At
the conclusion of the financial technical
assistance, the data obtained, analysis performed

and policies recommended will be considered in the
decision to provide the additional 9 locomotives to
TAZARA.

Training Component:

Training consists of four parts with the objective of
increasing TAZARA workers' efficiency and productivity.

On-the-job Training:

This element of the training program will be conducted
mainly a: the Mbeya workshop by the contract diesel
electric *ocomotive engineer who will maintain and
service the diesel electric locomotive fleet. Through
daily on-the-job training and trouble shooting the
staff o" the Mbeya workshop, consisting of engineers,
techni ns and artisans, will be trained in mechanical
and electrical trade courses, (Module 1-12 of the
TAZARA training manual), and the first cycle of
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workshop manager, supervisor, storekeeper and assistant
courses. Thls process 1is 2Xpected to take
approximately 1-24 months depending on the previous
experience and aptitude of each staff member.

Management Tralning

This element of the Project will assist inp improving
productivity and effliciency by developing and carrylng
out management tralning programs to improve work-
related behavior (e.9.., communication, decision making,
supervision, planniag, discpline, attendance and
problem solving). The 2xperlential, participatory and
proolam solving approach to trailning that will be used
will be conducted D7 a cadre of flve trainers from
TAZARA's school at delxa, a team of experienced
tralners from the SADCC transport and management
lnstitutions in the f2glon such as the Institute of
Development Management 1in Tanzanla, and American
Mdnagement consultants. [t will be aimed at 180 of
TAZARA's mid- and upber-level managers. The staff to
be trained will be divided into five groups of 30-40
e€ach. Each group will undertake three tralning
sesslons, approximately 8-10 months apart, over the
11fe of the broject. On-the-job follow-up will be
provided between tralining sessions by management and
tralning consultants. A Separate cycle of management
tralning consisting of 3 seminars will also be
developed for TAZARA's dozen most senior executlives,

Particlipant Tralning:

Long- and short-targ partizlpant tralalng will be
geared to TAZARA's technlical needs. 144 person-months,
leading ¢o six Mastar's degrees, will be provided 1in
the areas of most immediate need. At least two senlor
accountants, one corporate planner and one mechanical
englneer will earn deqrees. Short-tern programs and
study tours in the U.5S. and third countries will be
provided for managers, techniclans and trainers in such
dreas as rallroad operatlons, maintenance and
danagement, priclag, statistics and laformation
SeLVices, comoutar orodramming 4and utiiizi-ion and
Training of trajners. “thon practlcial, congulrants i1

be brought to TAZARA to conduct tralning.

Short-Term Work study:

Tours for lower-grade Mechanical Englneering Staff.

The objective of tne tours are to: (a) provlide
broader-based experlence from which these workers can



- 45 -

increase their skills, knowledge and commitment; and,
(b) provide a reward for job performance. Groups of
five or six workers will be taken to view operations of
other workshops they would normally not have the
opportunity to see. For cxample, workers at Mbeya or
Mpika would be given a one-week tour of the Dar es
Salaam operations or operations of railroads in
neighboring SADCC countries such as Zambia Railways,
National Railways of Zimbabwe or Botswana Railways. If
these study tours prove successful, they will be
expanded with the assistance cf other donors.

Inputs to Component:

AID contribution ($1,075,000)

a. On-the-job training by a diesel electric locomotive
engineer at Mbeya (sece inputs to locomotive
purchases);

b. Executive and in-service Management training
($320,000) consisting of:

i. Training Management Advisors, 15 person-months,
U.S. and other;

ii. Training Specialist, 15 person-months, regional
expert paid in foreign currency;

iii. Supplies and Equipment, $75,000 worth of
training materials and supplies.

¢. Participant training ($460,000)

144 person-months of training leading to 6 MSc
degrees.

d. Short-term work study ($20,000)

e. Short-term specialized accounting studies provided
by experts from regional institutions such as the
Institute of Finance Management (IFM), the Eastern
and Southern African Management Institute (ESAMI)
and the Institute of Development Management (IDM)
($200,000).

TAZARA's contribution ($365,000 equivalent in local
currency):

a. Salaries and benefits for the artisans, engineers
and technicians at Mbeya who will be trained,
support staff, other equipment, etc. ($500,000
equivalent);
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b. Executlve and in-service management training,
(3190,000 2quivalent) for support staff, equlpment
suppilas, salaries of 5 TAZARA teachers who will be
the lead trainers and local currency costs of
management consultants and tralners from ESAMI, [FM
and [DM;

C. ($140,000 equivalent) for salaries of staff
particlpant tralnees, office supplles, support
staff, etc.;

d. Short-term wor< study (315,000 equivalent);

[$5]

e. qulpment and supplias (320,000 equivalent).

r

Qutputs from Component:

a. 500 maintenance staff, englneers, artlisans,
mechanlcs, zechniclans, inventory clerks and
Supervisors trained at Mbeya workshops and storage
shicps;

b. 1l GE/Xrupp dlesel electric and 2 damagqed GE/Krupp
locomotives glven d-year overhaul and repalred,
[espectivaly;

¢c. Improved malntenance procedures instlituted for all
dlesel alectric locomotlives;

d. At leas:t 130 aid- and upper-level TAZARA managers

tralned;
2. A Iore IS ztafi nmemters foam orhs TAZA2A traintag
school (Mpika) trained as manragement tralners:

£. The management tralnlng program institutionallzed
ds part of TAZARA's stafr develooment proqgram;

g. Overall improvement in management efficlency and
productivity;

2. & TAZARA employees recelve dasters' degrees in
Cfiticar fieids,

1. 25 person-months of short-term training recetived in
Uu.s.;

J. 10 person-months or short-term tralning recetved 1in
third countries:

k. 120 person-months of tralning received at TAZARA
through services of consultants;
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Improved staff efflclency and productivity;

30 study tours lnvolving at least 150 lower-level
Mechanical Engineering Department staff such as
traln operators, artisans, and mechanics.,



4.0 PROJECT FINANCIAL PLAN

A.

Project Cost

The

financial plan is based on 1987 prices. The budget is

based primarily on technical design and cost estimates made
by the PBI 1QC team in their review of costs, training,
technical assistance, project monitoring and review and
cost for commodities listed in Annex M., Annual inflation
of 5 percent compounded is included. Contingency to allow

for

accidental ommissions and errors in estimating costs

amounts to approximately 8% in total,

i.

ii.

Total Project Cost:

The total Project cost is $50,022,000. The foreign
exchange component totals $46,154,000 of which AID is
contributing $45,950,000 or 91.9% of the total Project
cost. TAZARA is contributing $3,868,000 or 7.7% ot the
total budget and other donors will contribute $204,000
or 0.4% of total budget.

Costs of locomotives, equipment, tools, spare parts and
training are hased on estimates obtained from U.S.
supplicrs and include ocean transportation. Costs of
construction and local labor and materials are based on
market prices obtained from TAZARA, Tanzania and Zambia
Government sources and suppliers.

The cost of cach new locomotive includes one week of
technical assistance from the manufacturer. The
additional 20% capital cost equivalent for spare parts
will cover spares for the first five years of
maintenance.,

AID's Contribution:

The AID contribution to the project will provide
$45,950,000 or 91.9% of the total project cost. Table
3 provides a summary of AID's contribution as follows:
locomotives, spare parts and related services
$33,600,000; workshop tools and equipment $1,800,000;
construction $400,000; training and staff development
$1,075,000; technical assistance $3,436,000; project
monitoring and evaluation $150,000; contingency and
inflation $5,489,000. Budget details for cach
component are contained in Budget Table 7.
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TABLE 1

SUMMARY OF AID's CONTRIBUTION

ITEM

17 3200 hp diesel electric locomotives

Spare parts at 20% cquivalent of costs of locomotives

45 person-months of technical services for
on-the-job training and other technical work
for diesel electric locomotives

Spare parts for 11 and repair parts for 2 GE/Krupp
diesel electric locomotives presently in TAZARA's
fleet

36 person-months of Technical services for overhaul of
diesel electric locomotives and 12 person-months
of services for inventory of parts

Tools and equipment for workshops

Mbeya workshop extension

Other managerial and technical services (long-term)

Other managerial and technical services (short-term)

Office equipment associated with Technical
Assistance

Long- and Short-term training

Evaluation and financial audlits

R

SUBTOTAL
Contingency and Inflation $

TOTAL $

COST IN US$

25,500,000
5,100,000

967,000

1,000,000

1,033,000
1,800,000

400, 000
1,174,000

2,112,000

150,000
1,075,000

150,000

-

40,461,000

5,489,000

—_—r Ty

45,950,000
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Distribution of the AID contribution by funding category is
summarized in Table 4.

TABLE 2

USE OF AID FINANCING

Funding Categorics Percentages
Locomotivvs, spare parts and related 73.1
services

Workshop tools and equipment 3.9
Construction 0.9
Training and Manpower Development 2.3
Technical Assistance 7.5
Project Monitoring and Evaluation 0.3
Contingency and I[Inflation 11.9

100.00
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SUMMARY OF TAZARA'S CONTRIBUTION IN EQUIVALENT US$

CATEGORY OF ITEMS ESTIMATED COST
* Locomotives, spare parts and related services 500,000
* Tools and Equipment 700,000
*#*% Construction 900,000
Training 365,000
Technical assistance including office supplies 800,000

and equipment

Project Monitoring and Evaluation 100, 000
SUBTOTAL $ 3,365,000
Contingency at 8% and inflation at 5% per annum
compounded $ 503,000
TOTAL $ 3,868,000
* Consists of salaries of counterpart staff, staff involved in

maintenance and repair of dicsel electric locomotives and
on-the-job training in the servicing of locomotives and for

support and supply management staff, etc.

#%  Amount has been approved by the Board as a line item in TAZARA's
1987/88 budget.

B. Obligation Plan

U.S. grant funds are proposed for obligation by FY as

follows in millions of dollars.

FY 1987

TOTAL 45,950
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Total cost ecstimates by funding seurce and project
component are presented in Table 6 while Table 7
provides a yearly breakdown of expenditures for each
principle project activity,

iii.

v,

TAZARA's Contribution:

TAZARA's contribution to the project of $3,868,000),
(see Table 4) represents 7.7% of the total cost.

It includes the salaries of counterpart TAZARA

stalf, support staff, training, office ecquipment,
the major financing for the construction of a
workshop and operation and maintenance costs of the
Mbeya workshop. TAZARA's contribution will be in
Tanzanian Shillinpgs.

Other Donor Contributions:

Other donor contributions to the project,
cquivalent to $204,000 or 0.4% of project costs,
cover support from Nordic-financed technical
assistance already working at TAZARA in planning,
mechanical engincering, maintenance, construction,
and training.
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TABLE 4

COST ESTIMATES AND FINANCIAL PLAN

(1n US$ 000)

USAID TAZARA OTHER TOTAL
FX LC FX LC FX LC
I. LOCOMOTIVES/SPARE PARTS (33,600) - - (5 0) - - (34,100)
17 GE locomotives 25,500 - - - - - 25,500
Technical Assistance for 17 weeks (inclusive) - - - - - - 0
20% equivalent of capital costs for spare
parts for locomotives 5,100 - - - - - 5,100
3-year technical
assistance at $256,300/year and 9 person-
months of short term T.A. 967 - - - - - - 967
Local staff - - - 500 - - 500
Spare parts for 11 and repair parts for
2 damaged GE licensed Krupp locomotives 1,000 - - - - - 1,000
3-year technical assistance to repair GE/
Krupp and 12 pm of inventory assistance 1,033 - - - - - 1,033
II. TOOLS/EQUIPMENT (1,800) - - (700) - - (2,500)
Workmen's tools (Dar, Mbeya and Mpika) 400 - - - - - 400
Special GE tools (Mbeya) 300 - - - - 300
Special GE equipment (Mbeya) 500 - - - - 500
30-ton bridge crane and parts (Mbeya) 200 - - - - - 200
Additional high-powered equipment
(Mpika & Dar) 400 - - - - - 400
Local staff/services - - - 700 - - 700
IIT. CONSTRUCTION ( 400) - - (900) (50) - (1,350)
Heavy repair workshop for U30C 200 - - 500 - - 700
2 new railroad run-through tracks
and equipment 100 - - - - - 100



USAID TAZARA OTHER TOTAL
FX LC FX LC FX LC
Dermonstration and storage rooms - - - 300 - - 300
Audiovisual equipment 50 - - - - - 50
echnical assistance 50 - - 100 50 - 200
IV.  TRAINING (1,075) - - (365) (25) - (1,465)
Executive management training 100 - - 40 10 - 150
In-service management training 220 - - 150 5 - 375
Fquipment and supplies 75 - - 20 5 - 100
Long-term training (6 MSc degrees) 460 - - 140 - - 600
Short-term training
(seminars, study tours) 20 - - 15 5 - 40
Specialized financial management
training at ESAMI for TAZARA staff 200 - - - - - 200
V. TECHNICAL ASSISTANCE (3,436) - - (800) (80) - (4,316)
a. Long-term Technical Assistance 1,174 - - 300 10 - 1,484
Railway Systems Management Specialist
to be located in Dar at $256,300/year
for 3 years 769 - - 300 10 - 1,079
PSC Accountant to be located in Dar
at average of $135,000/year 405 - - - - - 405
b.  Short-term Technical Assistance 2,262 - - 500 70 - 2,832
Materials/Production Systems Specialist
(3 person-months & $22,000/month) 66 - - 25 10 - 101
Work Planning/Quality Systems Specialist
(3 person-months @ $22,000/month 66 - - 25 10 - 101
Wagon Contrr® Utilization Mechanical
Engineering Systems Specialist
(9 person-months & $22,000/month) 198 - - 50 10 - 258
Tariff Rate Review/Development Specialist
(9 person-months & $22,000/month) 198 - - 50 10 - 258



USAID TAZARA OTHER TOTAL
FX LC FX LC FX LC
Transport Economist
(9 person-months € $22,000/month) 198 - - 50 10 - 258
Market Analyst
(6 person-months & $22,000/month) 132 - - 50 10 - 162
Training/Staff Development Specialist
(15 person-months € $22,000/month) 33¢ - - 100 - 10 - 440
Financial, accounting and data
processing specialists 924 - - 50 - - 974
(42 person-months at $22,000)
Office equipment/supplies for Technical
Assistants' use at TAZARA 150 - - 100 - - 250
VI. PROJECT MONITCRING AND EVALUATION ( 150) - - ( 100) (20) - ( 270)
Sub-total 40,461 0 0 3,365 175 - 41,001
Contingency and Inflation 5,489 0 0 503 29 0 6,021

TOTAL 45,950 0 0 3,868 204 0 50,022
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 TOTAL
V. TECHNICAL ASSISTANCE 1,016 1,070 856 494 3,436
a. Long-term Technical Assistance
Railway Systems Operations Specialist 293 229 247 - 769
PSC Accountant 125 135 145 - 405
b.  Short-term Technical Assistance
($22,000 per month)
Production ontrol System Specialist 22 22 22 - 66
Quality Control System Specialist 22 22 22 - 66
Wagon Utilization Specialist
(Mechanical Fngineer) 66 66 66 - 198
Tariff Rate Review and Development
Specialist 66 110 22 - 198
Transport Economist 66 110 22 - 198
Market Analyst 66 66 - - 132
Training/Staff Development Specialist 30 100 100 100 330
Equipment for Technical Assistance use
at TAZARA 150 - - - 150
Revenue, Pavroll Accountants and
Computer Specialist 110 210 210 394 924
VI. MONITORING/EVALUATION 15 25 55 - 55 150
2 scheduled evaluations and audits 15 25 55 55 150
Sub-Total 4,997 16,451 17,984 1,029 40,461
Inflation at 5% per annum compounded;
Contingency at 8% 327 2,131 3,000 31 5,489
TOTAL 5,324 18,582 20,984 1,060 45,950





http:the.two'.gov
http:ontbealfoof.nt

- 5§59 .

agreement with, or the interest of any country other
than Zambla and Tanzania, the Council has to delegate
speclflc authority to the Board to enable it to ace.
The Councll of Mlinisters meets thrae times g3 year and
the Board of Directors quarterly.

The third tler in the governing structure s top
management which includes the General Manager and the
Deputy General Manager. They Operate out of the Head
Office in Dar es Salaam. This three-tieraed governing
structure in 1llustrated in Table §.

Organization and Staffing

The agreement between the Governments of Zambia and
Tanzanla that created TAZARA embodies a policy of
equitable distribution of factilitties and operational
actlvicles, as well as benefits between the peoples of
the two states. This distributional parlty reflects
the equal contribution and ownership of assets mandated
by the bllateral agreement. Accordingly, the General
Manager at the Authority's Head Office in Dar es Salaam
ls required to be a Zamblan national with a Tanzanlan
as Deputy General Manager. The Chalr of the Counc!ll of
Ministers and Board of Directors rotates between
naticnals of the two countries. The Agreement also
requires TAZARA to recruit, employ and train staff for
the management and operation of the rallway from each
country on an equal basls, unless the Board
speclifically authorizes otherwise.

[n Dar es Salaam, the !Maad NOfrfice i3 dividad {nto aine
functional departments and the head of each one reports
to the General Manager. Far operational purposes, the
Rallway 1s divided into two reglons and has identical
Reglonal Office headquarters in Dar es Salaam and
Mplka, Zanmbla. Functlonally, the two Regional Offices
retlect the Head Office in terms of organization. I[n
additlon, they oversee two Construction Units who
mainly construct sidings, staff houses and two quarries.

cinaliy, a Raiiway Training 3¢cnooi is oparar=d ar
Molra, Zambila, apnd ‘e fecpensitle for tratning 4drlvers,
artisans, and other semi-skilled workers.

The nine functional departments of TAZARA's Head Office
include:

Administration - comprised of the General Manager and
Deputy General Manager.
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Corporate Planning - created 1in 1985, replacing the
earlier Planning Department. Prepares quarterly
reports, monitors implementation of the 10-Year
Development Plan. Also houses the Nordic-funded
Project (donor) Coordination Untit.

Corporate Secretary - provides legal advice and
support to all the departments, senior management,
the Board and the Council.

Traffic - responsible for train oberations, marketling
and sales. There are tracfic Operations departments
in both regions, with =ach feglon divided into three

tratfic discricts.

Cilvil Engineering - responsible for maintalining the
fixed plant of the railway, especlally the track, and
also the slgnalling and telecommunicaticns SYstems
for safe and efficlent operatlions of trains.

Mechanical Englneering - essentlially a service
department responsible for maintaining the motive
pPower and rolling stock at the highest level of
avallability and reliability. 1In Tanzanla, there is
a4 maln workshop at Dar es Salaam and wagon caswual
repalr shed and locomotive depots at Mlimba and .

- Mbeya. In Zambia, the main workshop is at Mpika with
a4 wagon casual repalr shop at Kapiri Mposni and a
locomotive depot at Chozi.

Finance - responsible for breparing annual capital
and operations budgets for astimating costs for
overall flnancial management of the Authority and for
maintaining accounting records. Prepares monthly
expenditure reports.

supplies - buys all supplies and materitals for TAZARA
and directs and controls the preparation of annual
procurement requirements by the regional supplies and
user departments. It also manages the main material
stores at Kurasinl (near Dar es Salaam) and Mplka.

. - - -~ -~ R Rl TV m ke - -~
22zsonnel - respeasible for tadussrcial relations,

hiring of personnel, employment nollev, staff
development and training.

Internal Audit - converted from a small unit in the
General Manager's office in 1986 to a full department
with 18 staff positions. Every year it conducts
Passenger and freight revenue audits, audits the
expendlitures of the Head and two Reglonal Offlices as
well as the Training School activitles, and witnesses
rear-end physical stock counts.
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TAZARA currently employs about 6,500 people of whom
approximately 240 are mid- to upper-level managers.
About 90% of TAZARA's work force are employed in the
Traffic and Engineering Departments. According to
September 1986 statistics, the distrcibution of
employees is as follows:

Head Office 157
Tanzanla Region 3,269
Zambla Reglon 2,956
Trainling School 70

6,452

Assessment

Several studies financed by donors have examined
various institutional dspects of TAZARA. The most
exhaustive was a three-month field assessment funded by
TAZARA and conducted in 1984 by the Canadian Pacific
.Consulting Services called “The Operational and
Staffing Study for Tanzanla-Zambia Rallway Authority",
The capabilities of the Mechanical Englineering
Department were examined in 1986 for KFW, the Vest
German aid agency for capital assistance, while
TAZARA's manpower and training needs were also explored
in 1986 for NORAD. Finally, USAID/Zimbabwe contracted
with Coopers and Lybrand Assoclates to conduct an
‘Analysis of TAZARA's Procurement and Commodity
Management Arrdngements® which was completed in May
1987 and is attached as Annex I.

The most serious institutional deflciencles identified
by these studies include:

1. The limited authority of the Board of Cirectors
requiring all key policy decisions on TAZARA's
obperations to be submitted to the Council for
approval;

2. The horizontally-skewed organization of the Head
Office which requires all the Department Heads
and Reglonal Office Mana:jers to repor: to the
offlce of the General Handger, thus inhiblting
efficlent management and timely decisicn making;

3. Ineffective supervision of workshop staff which
has contributed to low workshop productivity, a
low avallability rate of locomotives and low
levels of reliability of both locomotives and
goods wagons;



a)

b)
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The absence of effectlve Mmanagement and control
systems to:

monltor the use and location of wagons and
analyze movements to ldentify turnaround times,
time out of service and delays'at loading and
shipping points;

measure work output and worker pertormance;

produce raliible statlistical, financial and
Operat.onal dara, 2sbeclally a costing System for
foraulating tarciffs for passanger and freight
services to paramis profltablilicy planning;
conduct accurate and timely recording of
expendlturas,

Lack of an effactlve inventory dccounting control
systenm, financtial accounting records and general
tinagement of lnformation;

Shortages of staff and lnadequately trained staff
in werkshop Mandgement, operations planning,
g€speclally traffic forecasting, transport demand
analysis, revenuo 2stimating, cost ircountling,
data Processling, iccounting ang Frragement
Information;

Excessive rellance on formal qualifications
instead of experlence for promotions;

Cver-emphasis on classraca tralnlng and an
absence of on-the-job tralnling, especially in the
Civil and Mechanical Inglineering Departments and
the Flnance and Accounting Department.,

Corrective Action Taken by TAZARA

In response to the numerous tecommendatlons made by the
Canadian Pacific Study, TAZARA has introduced the
following changes to lmprove both management and
oberatlons:

l.
2.

Corporate objectives have been clearly defined:

An Accldent Committee that reports directly to
the General Manager has been set up whose purpose
s to identify the real Causes of derailments and
make recommendations that management can then act
upon;
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The wagon record system at Kapirl Mposhi has been
expanded to all major stations and a wagon
numbering system compatible with the numbering
system used by contlquous railways has been
implemented;

The tariff structure has been simplifled and made
more flexible, and management now has the
authority to set new tariffs wlthout referring
rate changes to the Board or Council.

Staff has been reduced by about 10%.

An Internal Audit Department has Deen a2stablished
and a number of remedial actions recommended by
the Tanzania Industrial Studies and Consulting
Organization (TISCO) to rationalize the
accounting and finance functlons have been
implemented.

A Corporate Planning Department has been Created
and has bequn work on a 10-Year Corporate Plan
which will include organizational and manpower
development plans.

Qther Donor Asslistance

A number of other recommendations to improve
lnstitutional performance are being addressed by donor-
funded technical asslistance, as summarized below:

l.

The Nordic Greoup:

Under Project GM:2, Manpower Development Planning and
Training, of the TAZARA 10-Year Development Plan,
NORAD has set up a coordinating unit in the
Department of Planning to monitor and schedule all
donor activi:ziles under the Plan. The Unit will also
Prepare a strateqy for manpower reglstration, a
comprehensive manpower development plan and a
strategy for manpower Including organizing new
Banpewer and tralnlng departments. Tha tean will be
{2 the country thIfcugh 1999,

Federal Republic of Germany

To malntaln and provids on-the-job training for
TAZARA 3staff At Mbaya working on the GE/Krupp diesel
electric locomotives, XFW of West German has provided
the services of a locomotlve mechanlical engineer for
3 years. His contract will end in October 1987 and
will be not be renewed. By all accounts of TAZARA
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5.2 SUMMARY OF TRAINING ANALYSIS

Training for TAZARA, whlch has been primarlily on-the-job,
has been provided by the Chinese Rallway Zxpert Teanm
(CRET)., and bv Zamblan and Tanzanian supervisors. The
amount of actual skill transference from CRET to TAZARA
employees varles according to the efforts made by
individual CRET members, cthelr ability to communicate in
Euglish and Swahili and the time avallable.

- v

In addition, the Chinese astablished i tralning school at
Mplka, Zambla, in 1975. Currencly thers are 24 instructors
and a total of 70 amplsvaeses at the school It has boarding
facllitlies for 240 and a classroom capaclty for 300
students. 3Since 1973, 1,700 students have hSeen encelled
and 536 have heen frade tested. Major weaknesses of the
school are i{ts lack of *hands on-" train'ng, and lack of

n
collaboration wlth operatlonal departments. The scheool is |
underutilized.

To date, TAZARA has devoted a signiflcant amount of
financlal resources for tralnlng. Between 1979 and 1984,
slightly over TSH 32 million was spent on traelning. In
1985-86, TAZARA flnanced rhe tratnling of 29 staff €or
perlods ranging from pertod of 3 moaths Yo 3 years - 16 1In
African training institutions and 1.3 overseas.

Desplte these important efforts, TAZARA still has gaps in
lts skilled manpower at almost all levels. On the lower
levels, there is low productivity and insafficlenr
technical skllls. There are insufficient management skills
and practlices {n the mtddle- and upper-levels and
lnsutficlent high-level technical personnel in several Key
areas (l.e., accounting, computer programming, englneering,
esc.).

Specliflc training needs vary with departments and job
tevel. However, the most critical are the followlng:

1. More on-the-job tralning to relnforce and lmprove
echnical skills already acqulred, develop analytical
5 to tdentlfy and s395lve problaas and levelop

5 Lo malatenaace aad Management .

2. Improvoment of productivity and motlivation,
partlcularly in the lower-scale work torce (grades 1-9)
comprising nearly 90% of TAZARA's worx force.

3. Development of Speclalized sklll areas whlich are
telatively new or planned (e.qg., operations of quarry
power equlpment) or in which there are tnsufficlent
numbers (e.g., accountants, englneers and some
upper-level positicns such as corporate planners,
economists and computer speclallsts).
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The individual projects in TAZARA's 10-Year Plan with
identified hands-on tralning needs are belng met by ]
donors. For example, tne Germans have provided on-the-job
traleing for malntenance of its locomotives and workshops,
the Austrians for permanent way sections, and the Finns for
dCcupational safety. Project GM:2 (Manpower Development
Planning and Tralning Facilities), funded by NORAD, has set
up a Coordinating Unit for all donor activities and will
develop 2 long-term Manpower Development Plan based upon
TAZARA's 1O0-Year Devalopment Plan. The development of this
Plan 15 =2xpacted to take three Years.

Tne Ftoiect Tralning 9Plan

The Project Tralning Plan addresses priority needs that are
not velng zddiessed by orner donors:

~d

4. On-the-job operations and malntenance training in
dilesel a2lactric lsocemorives:

b. MLd- znd upper-lavel fidnagement tralnlng almed at
lmproving productivity an 2tflclency;

€. Study tours for lower-qrade staff to lncrease their

z
knowledge, s%ill base and motivation.

d. Higher-level particlpant training in areas related to
the Project technical asslstance (i.e., corporate
planning, accounting, management tralning, mechanical
englneering, railroad management, economic/market
analysis).
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5.3 SUMMARY OF TECHNICAL ANALYSIS

a. Introduction

An interest Ir=e2 loan of US3500 million to the
Governments of Tanzanla and Zambla enabled the Chinese
Lo ccnstruct, on a turnkey basis, the 1,860 km single
track rall line between Kapirt Mposhi ln Zambla (where
it connects with the Zambia Rallways system) and the
port of Dar es Salaam tn Tanzania The 1,087 mm

]
rallway gauge '3 compatible with zhat £ the onher
countriass in Soz‘iorn Africa ancd enables cargo to nmove
to and from landlocked ccuntriss <o tha oort oF var es
Salaam. Though the ma:n users of TAZARA are Zambla and
Tanzania, Malawl is locreasing its usa of the system
and southern Zatce 2XDOLLS Ccopper via thiz rouna

B. Locomotives

Upon the opening of the llpe in July 1976, 8% matin line
dlesel hydraulic locomotives (model DFH2) were provided
by the Chinese along with 17 diesel hydraultic shunting
locomotives (model DFI'). In 15375, an addilional 12
main .ine diesal hydraullc locomorives ware purchased
from China. All of the locomotivas wars provided on an
interest free loan basis. + Since 1976, TAZARA has
written off 31 of the 97 main line locomotivas which
were irreparably damaged in accidents due to 2
comblnation of ‘human and mechanical fatlures.

The lnfertor quallity of the Chinese-buil: locemotives
and a continuing lack of gualicy snars 2AaUn3 have
resulted Ln fraquent aand Costly matintznance zand ragair
requirements, a situation worsenad bv less than

)

adequate wma.atenance practicas at TAZARA wo*kshnps.
The result has been a low locomotive avallabtl

rate: 23% in 1980 and 45% 1n 13945 (Comparesd oo €9-.701%
ln other African countries such as tne [vvorv Coast and
Zalre). The increased avallab LY rate by 19865 was
accomplished through the ac cqulsition of new dlesel
electric locomotives and a major rehabtll

LO "re-engine’ a large aumper of rihe Chine
iocomorives.

neg
N

U -

atlon program

In 1981, TAZARA, using lts nwn flnanctal casources,
Started 4 DLOYgram to put new, more poweriul engines in
the Chirese locomotives. The anglnes were manufactured
by the MTU Company of West Gercmany and are borh aore

powerful and more efftclent than the Chinage factory
engines. To ddrte, 25 Thiaesa catn 1iaao dlozael
hydraulle locomotives Lave ne . raiitred w'sh SYERY
engines. The program will ue completed 1o July 1987,
whan the last twe lscenmotlvas aro InmpLatad,
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D. Maintenance Cavability

1. wWorkshops
TAZARA has fully-2quipped locomotive and rolling stock
repalr workshops, running sheds and stores at Dar es
Salaam, Tanzania, and Mpika, Zambiz. There is also a light
repalr and routine maintenance workshop for locomotives at
Mbeya, Tanzanla, and locomotive turnaround depots at
Mlimba, Chozi and Kaplri Mposht.

Mbeya 13 currently the
out maintenance or repal
locomotives.

only facllity capable of carryling
I work on diesel electric

2. Manpower and Tralnling

TAZARA has technically quallifled management personnel in
all branches of englneering (electrical, mechanical, civil,
ztc). However, foremen, fltters, 2lectriclans, artisans
and other skilled and semi-skilled employees need
additional tralning, especlally on-the-job expertience.
Technlical assistance, provided by both the People's
Republic of China (PRC) and the FRG, has continuously
improved workers' skills in the flelds of repair and
maintenance of locomotives and civil works over the past
several ynars.

J. Workshop Productivicy

Although TAZARA's mechanlical englneering department has
develapad sound schedules for rousine malatesnance of
locomctives and rolling stock, {aadequate numbers cf
skilled technical staff, combined with lnadequate training,
flave resultad (n low workshop productivity (as measured DYy
the time a locomotive is in the workshop for maintenance).
Poor lnventory systems and distribution or pParts to the
worxshops, a lack of tools and workshop equisment, and poor
workshop planning are also serious constralints which
contribute to the unacceptably low locomotive avallability
Céte.

E. 2roposed Sroject Acrion, and Justicicartyon:

TAZARA's performance 1s currently constralned by several
factors, including:

- Lack of adequate locomotive power;

- Tnsuffliclent spare parts for rhe normal d-year heavy
mailntenance of the GE/Krupp locomotlives:
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- Shortages of spare parts and tools due to limited forelign
e@xchange and poor management of workshops coupled with a
low level of technical skills; and,

- Poorly designed Chinese locomotives, whose dismal service
records have resulted in extremely hlgh maintenance costs.

1. Locomotive Power:

TAZABA has Locecast an annual traffic demand of 2.1 million
MT by 1992/%3, Lncreasing to 2.5 miliion MT by 1995/96. In
ocder to meet current traffic levels Oof approximately 1.2
million ¥T annuallv, TAZARA must adequately malntain its
current locomotive fleet for at least another 5-10 years.
In addition, to sustain the necessary locomotive
avallabllity rate, TAZARA may need to repower an additionz1l
number of Chinese locomotives and must cectalinly procure
SPare parts to maintaln those already repowered. Funds
have bheen sat aside by TAZARA for parts replacement but no
flrm decistons have been made on the continuatlion of the
repowerlng progran.

The existing diesel electric fleet, through lmproved
mailntenance and the provislion of spare parts under this
Project, togecther with the diesel nydraulic fleet, can
accommodate current 1987 traffic. However, additional
diesel electric locomotives must be added to meet the
forecasted trarfic growth over the next 5-10 years.,

emand through 1992/93 indicates a need for

AR analyslis of d
esel electric locomotives. Due to its proven
srd a
S

5
17 new di
servica ¢ 1nd successful flaid apolication on the zall
<ine for ¢ 15T 4 yeacrs, TAZARA's nanagement belisves
tnat the procuremcnt of model U3QC dlesel electric
locomoztive: manufactured by GE should recelve serious

corsideration.

The prolect proposes to procure 17 locomotives in two
separate tranches of 8 and 9, lncluding spare parts for a
S-year malntenance period. The locomotive procurement
component of the project also includas 36 person-months of
fuil-time technical assisrance LLom the manurfacturer and
500rv-tarn issistance tarougn a separate contraict with a
TA.LLW3AYS Maadgement flim whliol Wil De avalliable to delp
destign and lmplement Improved malntenance programs. The
technical advisor will bpe responsible for ensuring that the
new locomotives ara put in operatlonal condition and will
provlide trailning and advice nn TAZARA's malntenance program
at the Mbeya workxshop. The advisor will develop a
maintenance pLan for tpe worxshop, »stublish performance
standards and work with the ratl management contract team
to be funded under the project to design a tralning plan
for workshop staff,
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Technical assistance currantly being preovided under the
present GE/Frupp locomotive contracet may be extended for a
further perioa of 3 years. This contract also provides
on-the-job tr:iring and demonstration courses and has
funded specialized training at GE facilities in the United
States.

2. Workshop - General Malntenance and Repalirs:

To lmprove the performance 1in WorKkshops and raise the
quantity and quality level of locomotive maintenance and
secvice work, the project design team proposes two
signiflcant suaps:

-work reallocation by Wworkshop;
~short- auns long-term tralaing i{n management control,
materis. handling and control, oroduction control, work

planniny s.:d quallty control.

The reallocation effort would involve the followling
concentration of work:

Dar es Salaam Workshoo - Repalr and maintenance of all
wagons and passenger coaches,

Mpika Workshop « Malntenance, repalr and repowering of all
Chinese-built dissel hydraulic locomotives.

Mbeva Workshop - Routine malntenance, major overhaul and
repalrs or all diesel electric locomotives. :

3. Mbeva Workshoo

The Mbeya workshop is currently only equlipped to carry out
minor malnterance and repalrs. To effectively carry out
major overhaullng operations on dilesal electric
locomotives, spectalized tools and 2quipment will be
required Mbeya 1s particularly well suited ro Decome the
center ... maintenance and fepalr of dlesel electrics. A
medest program has already been started to service the
GE/Krupps and rhe worksnop is lecared in tne ceater oL tne
Steep gradient 23rea whero rhe Yaver locomernives wiil he
2]

peraanently used. llowaewver, the 30Cp L5 act egulpped Do
conduct major overhauling of diesel elacrtrcics, neor can tt
accommodate routine malncenance on the mber ot

[

locomotives which will be opecating on

To provide the required services, TATARMN plans s bulld a
heavy rapalr WworKkshop with butlt-tin testing 2qulipment
sufficlent for carcying out rthe repalrs and mal. tenance of
diesel electric locomotives. A second worxshop bullding s
proposed for the storage uf sparl«= parLits and tvols and will
include a demonstration and classroon area.

s
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The expanslion of the Mbeya workshop as well as the
proviston of tools and equipment for the shop are an
essentlal part of the project.

4., Technical Assistance and Training

'
Filnally, the project will fund technical assistance in
those areas of most immediate need:

a. lozumotlive maintenance and on-the-job training;
. flnancial management;
C. accounting systams development and implementation;

d. rail systems Management (including training,
speclalized engineering assistance, ratl systems
operatlions, planning and establishment ol appropriate
tarlffs).
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FABLE )
TAZARA
FINANCIAL FERFORMANCE
COMDIMSED THCOME STATEMENTS
(HILI.TONS T. SHS)

Ist Quarter 2nd Qudrter Jrd Quatter 4th Ouarter Ist Quarter

1985/b¢u 1985786 1985/86 1985 /716 19867871
Operating 191,112 135,095 189,934 184,444 353,989
Revenue
LESS
Operating 159,864 105,858 114,558 148,932 171,185
Expenditure ’
Opersting 31,306 30,040 o 15,371 35,517 182,804
Surplus 1
LESS
Depreciastton 39,919 35,91y 35,919 35,919 35,112
& Interest
tor /7
Loans

{4.6113) (5,819) 39,4586 (0.402 147,692

Source:

Financlal Munager, TAZARA Headquarters, April 1987

2nd Quarter
1986/87

355,667

185,535

297,119

35,122
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that funds must be transferad from where they are (Zambia)
to where they are required (Tanzania). However, because of
lack of foreign exchange and stringent foreign exchange
policles imposed by Zambla, the required exchange has
proven very difficulre.

In the past, a modest amount of forelgn exchange (roughly
US$1.1 million in FY 1986) has been earned vearly from
charges levied for Zairean, Malawlan and Zimbabwean
haulage. The projected 1987/88 earnings are over 34
million. TAZARA ls allowed by the Government of Tanzania
and the Ceatral Bank. of Tanzania to keep 50% of these
forelgn exchange earnlngs in an offshore bank account., In
the past, these funds have been used to purchase cifshore
materlal requirements estimated at about $350,000 per year,
and locomotive spare parts tor the Krupp and MTU engines
totalling about 327 million. The result ls obvious: even
when TAZARA 1s able to cover |its needs in a good vear on
the operating account, it may find itself in a weak foreign
exchange position, necessitating the use df normal channels
of the respective governments, such as auctlons, for
obtaining foreign eXxchange allocations. With forelgn
exchange in short supply in both Zambia and Tanzania, this
usually means that TAZARA is lucky to filnance foreign
exchange operating costs and Scrape up enough to service
its growlng external debr.

With traffic volumes foL Malawl, Zalre and Zimbabwe

" projected to increase substantially over the next 2-5
years, this somewhat btleak financial scenario could
lmprove, as s indicated in the projected foreign exchange

earnings of owver 34 miliion. dowever, as the situation now
stands, TAZARA will fequize a mialmum 9f US34.5 million
yearly to service the Chinese loan (see Annex J). The

problem 1s illustrated by the fact that even though the
Authority earned a net operating surplus in 1985/86, a
GE/Xrupp diesel electric locomotive is sittling (dla due to
the lack of foreign exchange to purchase spare parts and
repalr spares.

Another critical problem ts TAZARA's overall] acconnting
system, particuiarly tiae lack of =flective and acoirate
20SLing orocedinres, inNis oroblem, in rurn, is tueied py
TRZARA's tnabllity +to Rtre and I2tralin juallifiag

dccountants at any level. The costing problem is 3 serious
one since accurate cost daccounting is an essenttal
ingredient for @stabllshing catl tariffs. TAZARA |s
cognizant of this problem and has recently ade;: .d new
procedures for itg operatlion developed by the icecounting
firm of TISCO. Staff who do aot have the necessary
university qualifications, but have the exXperience, heve
been placed in accountan: positions on an acting basis. I[f





http:c'urrent.ly

To help TAZARA institute a more reliable and accurate
accountlng system, including adequate costing, the services
of shert-term consultants will be provided rto: (1) design
and lmplement a computer-based accountling svstem; and (2)
traln staff in the Finance Department in accounting and
data processing on-the-job to use the computer purchased.

In addition, the project will ensure that two persons will
recelve long-term academic tralnling, one in management
dccounting and one in data Processing, and up to 6
accountants will recelve short-tern, speclallized tralning
for a total of 36 person-months of short-term technical
asslstance to strengthen TAZARA's capabllities in
Management accounting,

The problem of staff tecruitment and cetention will scill
be a thorny one and staff shortages in certain skilled
categories of accounting and lnventory control will likely
continue. TAZARA's Management 1s acutely aware of the
problem and has made a concerted effort to improve
incentives within the Authority. For example, a 35%
lncrease in salarlies has been approved for national staff
that are willing to relocate from Zambia to Tanzania and
vice versa, education allowances tor children and tncome
tax advantages have been granted and junior officers have
been made acting in positions for which they do not qualify
technically until they prove themselves. '

TAZARA's Tariff Structure:

Although TAZARAv“s tariffs are, ln principle, related to
dverage operating costs and TAZARA's books tndicate +har
[evenue meets operating costs, without g3 system to
determine the dverage operatling cost it 1is impossible to
determine whether tariffs and fevenue cover operatlng
costs. It 1s, therefore, assumed that the prccess of
setting rall tariffs is not related to the operating cost.

TAZARA (llke Zambla Rallways and unlike Mozambique or
Zimbabwe) has a complicated tariff Structure with eleven
classes of commodity tariffs coverling some 2,000
commoditics, most of which asver hava and fever wili be
carcied oy TAZARA (e.g., dicdidane dope ia cac load locs and
bauxite). The rarifs stricrture, 1n genaral, oravidag for a2
different class for the same commodity moved in wagon load
lots and smaller load lots. Charges in the various classes
vary by less than two-to-one from Class Eleven to Class One

and by only 10% from Class Two to Class Five,

The differential in tartif¢ charges has declined steadlily in
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A revised revenue pollicy that will tais i{nto account the
fevenue collection issues, Possibly implement a market
clearing exchange rate arrangement and institute 3 refined
costing system, 15 cruclal if TAZARA 3 72 operate as a
commercially viable duthority.

TAZARA 1s cognlzant of its proclems and has taken action to
eliminate some of them. TAZARA management has recognlized
that the complex tariff structure should bhe simpiifted and
has requested the Board for authorlity to set rarirffs for

new trarflc without reference tc rhe Boarcd. The tecently
purchased computer will enaple TAZARA o cumputerize and
implement the costlng system it contracted TI3CO -o
develcp. \New accounting policies have been prepared and
procedures manuals have been cewrltten with the help of
TISCO and distributed to rhe financlal starf at

Headquarters and the regional offices. A new, revised
Cevenue policy and a new lnvolcing and rollacrion system
have been approved by the Council of Ministers and station
collectlion procedures have been amended and adopred.

To enhance TAZARA's efforts in Improving financtial
management, the services of a long-term PSC financtial
manager, 42 person-months of short-term technical
dsslstance from a financial IQC, 9 person-months of a
transport economist and 6 person-months of a markating
Speclalist will be provided to TAZARA Wwith project funds.
Asslistance from the financial IQC will help TAZARL convert
the improved cost information and tratfic forecasts into a
tarlff rate schedule that offers a chance for greater,
overall profltablility. Short-tern tralning will also bhe
provided to staff in the flnance, marketing and =conomic
planning departments. This assistance, combined with
TAZARA's willingness to change and lncreased forelign
exchange earnings from Malawian and Zalcean shipments, can
go a long way I{n improving the Authority's financlal
performance.
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the traffic level i3 assumed to remain constant. The same

framework used by SATCC to evaluate invesrtment projects in

the 10-Year Development Plan has besn used and benefits
have been llentified as follows:

- An assessmen: is made of the forelgn exchange
savings resulting from expansion of total Zambian
traffic Zrom the present level Up fo the projected
level in the demand forecast. The dssassment assumes
that Zambla maintains its current Usagta of the Beira
Corrider to export abour 20% of irs coep2r.  Although

h

0
the Beira Corrtdor will ne 1 viable, chougl possibly
lass secure routs, its Japacicv Lo acuommnedars axsra
Zambian traffic will be constralnaed hy
Zimbabwe trafiic I'm the TAZARA 10-v7a2
Plan, SATCC estimactes -har Zamblan trasfgs
cannot be carried by TAZARA (if TAZARA cacacity is not
expanded) will be diverted ty othar ports, lncurrcing
additlional costs of US38S perl ton, of whlch abcut 83%
will be in forelign Currency
- Tanzanian local traffic which would norwally go by
rall 1s assumed to be diverted to road transport if

I

b
TAZARA capacity is not expanded. Accordiag to SATCC
estimates, wrarfflic diverted to raad would lneur costs
of US$0.06 per ton-km (average distaance travelled is
600 km). It s also assumed thar the relationship
between the economic costs of transporting one ton-km
by road and r :

e

- The World Bank Staff Appralsal Report of the Malawi
Nerthern Transpors Corridor estimaves tnat Ior Malawi,
tIanspcert <ost 3avings a3 a rasul:s of uslng the
Northern Transport Corridor instead of the southern
route would be about U3340 per MT | . =2

L

th2 total
costs are about 80% more when Malawi uses ¢
route Instead of the Northern Corridnr (e

the southern
s includes

1
Malawl Cargo Centres transsnlipment). The assumption
here 1s that Malawi will use the full capacity of the
upgraded Nacala Corridor and send remalining traffic
through the Northern Corridor as scon as it Ls

functiontiag.

N

The AID protacs i3 Inly 22zt 2f the %o%al favastmans
package in the 10-year vrogram; hence, henefits accruing to
this project have been allocated on the Dbasls of asszessment
of Impact of AID-funded program lnputs. Thersafore, only
50% of the calculatad beneflits have D22n assumed to be the
approxima estlmation of benefits directly attributable to

te

this project. (The other 50% !5 assumed to be for

wagons.) The calculated ERR of the AID-funded components
a

of the total lnvestment package in the l0-year Development



- 82 -

Plan is estimated at 29.48% (see Annex K). The favorable
concluslions arising from the economic analysis emphasize
the role that TAZARA Rallways can play in the SADCC region
as lts operational capablllity increases. There would be
considerable transport savings, mostly foreign exchange, if
TAZARA 1g able to accommodate the traffic lncreases. As
Table K-5 in Annex X shows, Zambla saves about 36 million
per annum (about 88% forelgn exchange), Tanzania about the
same {(uses cost savings) and Malawi about $4 million.

Two thirds of the iavestment costs contribute directly to
lncreased capacity through increased avallability and
utllization of locomotive power whille the remainder is in

e form 2f indicect benefits accruing from increased
clency and raduced wastage. For project avaluation
525, quantirfied benefits are directly related to

sion of additional locomotive power and, hence, timing
& {lrst vear of benefits is aligned to delivery and
Lurtlization of additional locomotives i.e., the

actual u !
thizd yoar of the Eroject (1989/90). However, the initial
78d4rs are covered by technical assistance which will

inevitably jerk up efficlencies (an aspect not quantified

in the evaluation). Since this Project involves firancing
mainly new capital equlpment with assistance in maintalning
the exlsting fleet, it will resuls in minor additional

Lecurrant costs, estimated at about $200,000 per annum,
with a 5% annual lncrease,

A sensitivicy analysis to test variatlons of assumptions
held ln the analvsis had little Impact on the base case ERR
of 29.48%. When investment Costs are lincreased by 10%, the
resulting ZRR 13 25.33%.  Thara i3 insignificant 2£f3c-
when rscurrent costs are doubled for all of the avaiuation
period. The 2ZRR would drop to only 23.47% when there is an
gveczll reduction of banefits by 20%. The viablility of the
projecr 1is, therefore, strongly emphasized by ERR's
obtainad in the s2nsiclvity analysis. Morecver, a number
of beneilts are not quantified for reasons which include
the difficulty of obtaining requisite data, and these would
increase the ERR considerably. These benefits include net
[evenue that would accrue to TAZARA itself and to Tanzania
(Dar 2s 3alaam porc charges), Lepresenting foreign exchange
2arnings.



5.6 SOCIAL SOUNDNESS ANALYSIS

The project has no major negatlive socidal impact and is
considered feasible from the standpo!nt of resources
avallability. The potential vositlive ilmpacts of the
rallway line are numerous for TAZARA 2mplovees, Tanzanla
and the landlocked SADCC countries.

TAZARA will be the direct beneficlacy of the grant The
lncreased locomotive availablillicy will result in a il gher
carrylng capacity and increases !n r2venues, enabling
TAZARA to operate at a profit and honer Lrs Loan
obligations. TAZARA staff would benefr directly =hrough
long-term training, better Job security for both skilled
and unskilled workers and upgrading of the skiil levels of
workers and managers. Adequately equlipped WwCrkshops,
effective supervision and an appropriately instituted

control system would result in becter u-i]

-~

1
material, greater producrtivity and erftclizncy of staff.

Zambla, Tanzania and, to a lesser extent, Malawl, Zalre and
Zimbabwe will be the principal countries who will benefit
from provosed improvements in the TAZARA railway systen.
The benefits would be: (a) lower transpcrt costs,
manifested in a foreign 2xchange savings and a bettar
balance of payments position: (b) the lmproved railway
system could generate growth in employment, support
services, small scale trade and other transport which could
stimulate Dar es Salaam to become a regional trade center
with consequent expansion of private sector activities and
soclal services; and, (c) expanslion of settlements and

commerclal activicy aloag cthe rail reouts. Spal’ aolder
farmers along the route will also benerfi: specifically

cally
through the ease in availabllity of agricultural nputs and
overseas lImports would be delivered more cheaply. I
general, consumers in the countries TAZARA traverses will
benefit from the lower lmporet costs of 3 variety of
manufacturing goods thus enhancing the quality of thelr
l1ife. The economies of Tanzania and Zambia as a whole
would have greatest securlty of supply of essential inputs
to development.
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SUMMARY OF ENVIRONMENTAL ANALYSIS

The project entails the supply of new locouotives
together with spare parts, workshop equipment and
tools, and technical assistance and training to an
existing railway line. Locomotives are dlesel electric
(smokeless) and changes to the physical environment
will be nil except, perhaps, to a minimal effect at the
workshop.

Rallway usage will increase causing some increased
frequency of noise but this will occur for small
perilods of time and within a clrcumscribed distance of
the railway line. The net impact will be positive due
Lo the greater flow of goods to and from Dar es Salaanm
for both international and domestic markets.



6.0 PROJECT IMPLEMENTATION PLAN

6.

1

A.

Project Management and Coordination

TAZARA:

TAZARA has the »nrimary tesponsibllity for the implementation
of the project. With the assistance provided under this
project through contracts and dlire-~t support from AID,
TAZARA has the necessary capabllity to administer shé
procurement, contracting and construction =

i

Project and has incicated thit ‘r w

procressional mechanical 2nglnesrs ¢ ~ tatt as Frojecet
Coordinators to work =xcl Slvely on cocrdinating project
activitios and to be the direct llalson with U.S,
contractors and suppliers and the USAID/Tanzania Projact
Officer. Glven the high priortity TAZARA places on this
PLroject, the Deputy Seneral danager of TAZARY has assured
AID that he will make himself avallable to all parties to
resolve any and all subsrantiva project lisues which may
arise.

A Project Committee will bhe 2stablished to dirsct +the
implementation of the Eroject. The Ccommittee will hHe
chaired by TAZARA's Project Coordinartcr and will itnclude
representatives fron USAID/Tanzania, REDSO/ESA and project-
funded contract firms. The Project Committee will meet
monthly to review, monitor and plan project faplementation
actions.

The meetings will focus on 2ast work plans, actions and
accomplishments, fu-ura work plans, guarterly I2ACOZ%s on
2£0gress and tne draft lmplamentacion schedule for *+he
upcoming month. The committee will also inspect work and
review tralning tn progress

The General Manager of TAZARA, as the highest oftficlal at
TAZARA, 1s ultimately responsible for overall management of
the project and will apbrove the expenditure of funds, sign
contract documents and enter into contracts, acknowladge
final receipt of goods and correspond as necessary with AID
Ch projact implementat!sn mat-ars, TAZARA's Mechanical
Cagineecing Department will De res aslore £o0 ocevacing
tachnical specifications and iilsts of 24rts to be nracurad,
TAZARA's Supplies Manager and the ¢t
will work directly with the AID Reglonal Commodity
Management Officer (RCMO) ro brepare the terms and
conditlons of procurement documents Ffor goods and with the
Regional Contracting Officer (RCO) to Prapare scopes of work
and requests for technical proposals, select contractors and
award contracts. The Supplies Manager will alsc verify and
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c. Issues and problems that impinge on the future
implementatlion and direction of the project;

d. TAZARA's proposed solutions to tne problems;
e. Actlon to be taken durling the next quarter; and
f. Information on any matter which the Committee

and/or USAID may [easonably request.

rinancial Reporrs

The TAZARA Project Coordinator will feporct U.S. dollar
disbursements under :the proj2ct on a quarterly bastis to
the Project Committee and AID. Reports are to bhe
submitved within 15 days after the end of the calendar
quarter.

Disbursements will ke shown bv llne ‘tem categery for
the previous quarter and cumulatively. Categories
snall be the same as those shown ln the project budget
estimate in the grant ddreement. Any current and
anticipated financlal problems shall be Clearly noted
and explained in the report. Flnanclal problems
requiring resoclution by the Project Commit*tee and U9
shall be highlighted. Should the need arlse for a
particular financial Leport format, the USAID/Tanzanla
Controller will provide the necessary quldance 1in a
Project Implementatlion Lettar,

(=]

ID
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RFQ for 3 new 3200 hp locomotives
prepared

Selectlion process for loag-term
particlpants by TAZARA bhegins

RFQ for new 3200 hp locoemotives
advercised ia U.3.

REQ/ITE or FTX trems Ior Mbeya
workshop dvs2r~ised

PSC Flaancial Technical Assistance
contracsad

Evaluation of proposals for rall-
W3y managerlial services

Request I0r Cost proposals from
selected flrms for rallway
manaqgerlal services

Progosals rcecetved fog supply of
new 2200 hp ircomonives :

Negotlaticns Zor ra'ilwav
Bdanagerial zervices completed

3 for ZE,{rupp

List ot pac:
S preparead

a
locomotyi

firsst work

flonancial TA complate
C tindings with

order and review
TAZARA

IorC rallway managerial

Contracse
ices 3waried

serv

conctraco £
3200 np 1o

Uopiy 0L 3 new
tives awarded

Locomot Ly
Mbeva undar locomor
contrict

coenginRer arrcives at
]
ive SU._.,PI.‘/

On-the-job training begtins it
Mbeva

RFQ for purchasa of GE,/Xrupp
locomotive space parts prepared

December 1687

December 1987

January 1983

January 1988

January 1988

February 1988

February 16233

March 1988

Marca 1988

March 1988

April 1988

April 1988

April 1988

April 1988

April 1988

April 1988

RCO/USAID/RCO/
TAZARA

USAID/Tanzanta/
TAZARA

USAID/RCO/RCMO/
TAZARA

S

AJRCO/RCMO/

[

(11 e
KR!

A

21

USAID/TANZANIAY/
TAZARA/RCO

TAZARA/RCO/USAILD

TAZARA/RCO/USAILD

TAZARA/RCO/
RCMO/USAID

1
-
Y

TAZARA/RCO
RCMO/USAILD

TaZARA/USAID/IQC

TAZARA/RCO/USAID

28}

RCHMC/TAZARA/
USA:

CGC/

ACMC/RCO

Contractor/TAZARA

RCMO/RCO/
TAZARA/USAID


http:manaae.a1
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Overhaul and cepalr of GEZ/Xrupp loco-

motives contlnue with new parts

Delivery of 8 new 3200 hp
locomotives

Locomotives put tn sarvice

1

“irst avaluaction

Remalning long-term particlpants
depart for tralning

Y 9rC addi-
cnortives

Locomotivas out in sarvice

& oI long-term tecihnlcal
s
Remalning loang-ternm participants

Ceturn

ol T e
S.adl evdlLuacoion

PACD

Completion Report prepared

December 1988

July 1589

August 1989

October 1989

October 1989

December 1989
August 1990
February 1991
1988-1991

1988-1991

Mav 1291

June 1991

June 1991

June 1991

fealee Y AN
v day LJJl

August 1991

October 1991

Contractor/TAZARA

RCMO/TAZARA/USAID

TAZARA/Contractor
USAID/Zvaluacion

Te2am/TAZARA/
Contracrors

TAZARA/USAID/
TANZANIA '

RCMO/TAZARA

TAZARA

TAZARA/Contractor

TAZARA/Czntraceor

RCMC/TAZARA

TAZARA/Coatractor
TAZARA/RCMO

TAZARA/USALID/
TANZANIA

R LR e R
VST e LRstacat LA

USAID/TANZANIA

USAID/TANZANIA
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3. Shipping
Because only a few very large ccnsignnents of goods
are envisioned, and because no U.5, 7.3g vessels
presently provide scheduled liner service from the
East Coast c¢f the United States t3 tha pert of Dar es
Salaam, tha RCMO and the TAZARA Supblles Manager will
worx with the AID 0Office of Procurament,
Transportation Servicas Slvision (S22 0B/TR
explore the fogsinlliny of thartering i vaes
fnductng 2 7.3, Tlag vesse!l npo cargy tae pr
conslgnments Z:osm he .3, 2 Dar 2s Z:lianm
Is not f2asibia, watvars ot U.S. natizpalirs
shipper will hHe Drocessed.

4. Recelpt angd Jeilizactian
All commoditias 2urchasad under rthe EI2l2ct will be
shlpped to the port of Dar 2s Salaan All AID-
financed goods consigned ©o TAZARA urfsr the projecc
will be cloarad fronm customs withla cie month of rhelr
arrival ac pore The General Manager »° TAZARA will
acknowladge Lecelpt by lattar to the ~iraccor,
USAID/Tanzanla, of all goods flnancsd v AID within 1
montl of receipr., All sirts, teels and equisment
Purchasad with AlD-provided funds wil. Ye inventoried
and encterad {natn the offlctal DLopertv records of
TAZARA within thrae Mmonths of clearanzs from customs
The TAZARA 2EIPRrty ra2cord ooks will fadicars the
ftems !a the lavenoocy wnlch ware surtinased wizh AID
funds.

5.3 Comaodizy Trocursment snd Sellvery Scrzdula
The schedulse below rerars tCc T“he number of days after
the signing of the Grant Adreement:

Numser of Days After

Actlon Complarnad Graat Agreement is Signed

TAZARA develops speciitcarions

LOC procurament or rne new 3200

2C loconetivacs 90

RFQ for tha aaw 3200 2D locomottivas

Preparc=d by TAZARN wirp Nelip of the

RCMO 120~

REQ Zor aew 2,200 2p locomotives

advertised ia .3, 140~

Blds received for s5upply of the new

3200 np louonog ves

180
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Contract awarded for the supply of
the necw 3200 hp locomotives 200

Delivery of the new 3200 hp
locomotives 580-600

List of parts for GE Nrupp
locomotives prepared 220

RFQ for the purchase of the GE Krupp
locomotives spare parts prepared 240
RFQ for the purchase of the GE Krupp
locomotive spare parts advertised 260

Quotations For the supply of the GE
Krupp locomotive share parts received 300

Contracts for the supply of the GE
Krupp lecomotive spare parts completed 340

GE Krupp locomotive spare parys

delivered 400"480

Blueprinies and specifications for
construction contract for Mbeva
workshop compl=2ted 90

Construction contract prepared and
issued 120

Construction of workshop at Mbeya
completed 480

List of requirements and specifications
nrepared for FX items required :
for Mheva workshop 120

RFP/TEE for FX items for Mbeya

workshop 140
Contract let for FX items for Mbeya

workshop 200

FX items for Mbeya workshop delivered 320-480

Technical assistance to be provided by the locomotive
supplier, to begin before the arrival of the locomotives
and to continue for three years, will be part of this
procurement.



LD

6.4 Contractinag and Mechods of Financing

A review of TAZARA operatlons indicates that TAZARA nas
the necessarv capauLlLt[ LO Carrfy out project procurement
actlons. AID will make dlrect payment to U.3. suppliers
for all major procurement actions. The inte ar-governmental
greenent petween Tanzanla and Zambia establishing TAZARA
expl tly empowers Lt as a cocporate body to act as agent
of the two governments ln all mattars r=elacing to the
allroad. TAZARA i3, thereforo, fully zurhorized ¢ enter
lnto aay contractual or procuramens igra2ments ralated o
fts operations Thle General nagar 13 the orocursment
agent; however, 2 nas dalagazad tnis autherizy 7o the
Supplies Manager and a Tander Commitias for rhe
procuramenc cf all goods and servicss.  TAZMZA nas
pcocuced rolllng stock, suppll=2s, rqulpment and sarvicas
from local and overseas supellers TAZARA will use the
same procedurss, medified acrordiag ro USATD I2gulicvions
where necessary, for projace sfocuresment.  The ovarzll
lnstitutional and administracive drrangaments withir
TAZARA are suifficient to anable FAZARA ¢o axpeditiously
manage a large procurement of dlasel locomotives, spare
parts and related managerial technlcal services.

This methed 2f TAZARA using !%3 cwn crocedurss modified to
comply with HB 11, combilned with direcct pavment by AID,
conroras to USAID/Tanzanla's current policlies on program
flnancing and tmplemenrtation Table 9 Zelow outlines the
metnods of faplementation and tlnancing Zor projesct
actlivivias:

METHOD CF IMPLEIMENTATION AND FINANCING

[MPLEME

CATEGORY

NTATION METHOD

T INANCING METHOD

Brocurement of TAZARA,
locomotives, 20%

spares and 36 pm of
engineering tachnical

assilstancs

Procurenent oI wWoii-  TAZARA,
shop tools and
equipment

Procurement of spara TAZARA,
parts for GEX D
locomotives
Procurement of TAZARA,
constisuctlion/woer
shop equipment

HB 1! Ccntracet

a8 11 Ccactcace
HB 11 Contract
HB 11 Contract

T

Direct Latter ¢
Commitment by
AID/W

Dirsce Let
Commitmnent
AID/WN

T

U
3

of

o]

Direct Lec
Compnitnent
AID/W
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IAPA Wwilll e

{—T
[REE (VIR

L SNV

[
P

>» 3
0, O
-3 3
el et
jo i)
r—-ﬁ)
Ui r

zrion Q
criteria 2stapl:
for training w:

by
SUp Jec

tours
Mecnani
and

c) Stuay -~
by super-.:
conformizy
project.

ours: s
SOrg in

4, Procurement

istance ef;ort,
I"Zb‘iya
financial
under
Wil
and se
wWinh
SADCC

unting

raining
Ost accounting system.
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requirements to facilitate the
obviously, the rail systems
some activities with the
chanical engineering).

coora
(e

inat €
3., me
and data process?
Lhe contract with
be lcsued about Y¢
Ivices are expected
be submitcted by the
thenm,

ng technical
the railway
days after the
to begin by
IQC 30 davys

PR

11

ull-time services of an
raqglon! to help TAZARA

system, The accountant will be
Jlu 4581zt orher technical

needads identification and

The accountant_

the

11

3 years,

under the direction of the Deputy
mary implementing officer for the

T o

’
ri
G).

ning: All mid- and upper-level
ve this training.

shore will be
oL the
W“ith
pr OJ(“
concurre

Lcipankts
ction
Llans and

nominations

indad

OL tnhe

AID

0
0

”‘G

for staff members will be recommended
cal Engineerina Department in
established by HMonth 6 of the

$75,000 worth of training materials will be ordered through a host
country contract in Honth 3 of the project for delivery between
Months 6 and 12. With the exception of photocopiers, all items
will be cought off the shelf in the region,

5. Logizt:ical

supoport

TAZARA w..]l provide orrices, classrooms, storage facilities and
boarding and thansoortat on for in-country training. The railway
management contractor will be responsible for short-term housing
and all overseas transportation arrangements.
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be shared with rthe TAZARA Project Coordinator and other
project entitles, as appropriate. Solicitaticn and award
of the work order is a2xpected to be handled by RFMC and
the REDSO/ESA Contracting Officer, sipce proposals are
expected from firms whose repressntatives are primarily
present in Tanzania, Kenya and elsewhere in Zast and
Southern Africa.






The final avaluation is scheduled shortly before the PACD
This evaluation will review all aspects of the
implementation and lapact of the proiect and the Iindings
and recommendations will be tacorpourited inco AiD's
evaluation system in order to share pertinent lessons
learned. In addlition to cepeacing dSbeHumcﬂf fncluded in
the flrst evaluatisn, the “inal eval uatlen will document the
impact of the proi2ct by meas suring chang2s in locomotive
avatlablilicy, carrying cipac:.Lty, ﬂ&ﬂiﬂ“ﬂuhf SYstems
improvements, and maLHCe nanca JD] tlicv, AltAJu;h Darts
the evaluation will Hae Somawhat aubjecﬁive {2.9., gualicy
accounting data, 7Jeneral LAprovements Lo managenent),
lndicatecrs such as dverage locomot!ive avallabllivy, averag
turnaround time oI wagons aad the r'ae r2guired T sarvice
locomotives will be directly measurzable and can be used as
Surrogate measures of !mprovement ‘n related areas such as
management and staff develogment.
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USAID/Tanzania and USAID/Zimbabwe foresee an obstacles tgo
signlng the Regional Transport Development - Dar es Salaam
Corridor 2roject Grant Agresement immediacely after the
signing of the USAID/Zimbabwe Diractor's authorization,
fTecelprt of fiscal da-2 znd notiflcation ro proceead.



TAZARA
Tanzania - Zambia Railway Authority
Annexes

(690-0240)





http:finanuc.il















http:STNOPSIS'CA3L.ES



http:SUJP:R,,~,'.ot
http:BASTIr.LL






















PROTECE DESTON SURARY
LOSTOAL FRAMIVORK

froject Titde & Number:  REGIONAL 18 WSPORT DIVILOTHENT - ASSISTANCE T0 $AZARA

UARRATIVE ©fioungpy

Life of Project:
From FY _87 lo FY _ 91
Total U, S, andinn_ﬁ-_lljlﬂfgl()ﬂ

ST CTIVELY NIVIFTABLE IHDICATORS FEANS OF VIRIFICATION HWPOITANL ASSIBTTIONS

TAZARA (equivalent in local CUHE ey )

Locomott vesdspore parts
Rorkshop cquipeent

Senstruction

Training

Technical Assistance

Project Monitoring § Fvalualion

Contingency and Inflation
SHETOTAL

GIHER POMORS (Fauivalend in 1s$)

Construction

Tratning

Technical Assistance

Project Monituring & Fvaluation

Contingency and {nflation
SURIOTAL

GRAXND TOTAL

3 5G0,C00 Stte Visits
700,000 TAZARA's Reports
1 000,000 Evatustion Bepurts
$ 365,000
3 800,000
S 160, Gy
3,785,000
303,000

L I R

3,862,000

50, 000 Site Visits
25,000 Evaluacion Reports
=C,000

20,000

AP £ i sy

172,000

)













11.

14,

FAA Sec. 620(t). Has the
country severed diplomatic
relations with the United
States? I[If so, have they been
resumed and have new bilateral
assistance agreements been
negotiated and entered into
since such resumption?

FAA Sec. 020(u). What is the
pavment status of the country's
U.N. obligations? 1f the
country 1$ 1n arrears, were
such arrearages taken into
account by the ALD
Administrator in determining
the current ALD Cperational
Year Budget?  {Reference may be
made to the Taking into
Considerniion meno. )

FAA Sec. 020A. Has the
government of the recipient
country aided or abetted, by
granting sanctuary from
prosccution to, anv individual
or group which has committed an
act oi inrvernational terrorism?

Y

[SDCA of 1985 Sec. 552(b). Has
the Secrerary of State

determined that the country is
a high terrorist threat country

after the Secretary of
Transportation has determined,
pursuant tc section 1115(e)(2)
of the Federal Aviation Act of
LG58, that an aitrport in the
country does not maintain and
administer effective security
measures?

b . oy - S ~ oY - -
FAA Sed oo, Does the country
ONJecn . 0n e Dasls or race
relizgion, noarianal oricin or

o ¥ )
sex, to the presence of any
officer or employee of the U.
who 1s present in such countr
to carry out economic
development programs under the
FAA?

oot

S.
Y

NO

While ‘Tanzania was slightly
in arrears as of September
30, 1986, this was

taken into consideration
in the FY 1987 "Taking
into Consideration" memo
dated November 14, 1980.
Tanzania was not delinquent
within the mcaning of

Article 19 of the UN Charter.

NO



16.

17.

18.

FAA Sec. 669, 670. Has the
countrty, after August 3, 1377,
delivered or received nuclear
enrichment ov reprocessing
equipment, materials, or
technology, without specified
arrangements or safeguards?
Has it transferred a nuclear
explosive device tu a
non-nuclear weapon state, or |
such a state, either received
or detonatred a nuclear
explosive device? (FAA Sec.
620F pevmiis a special walver
of Se¢. 6uY for Pakistan).

FAA Sec. 0670. 1f the country
is a non-nilclear weapon state,
has it, on or after August 8,
1985, exporied illegally (or
attempted ro export illegally)
from the United States any
material, egulpuent, or
technology which would
contribure significantly o the
ability oi =uch country to
manufactuce a nuctear explosive
device?

ISDCA of 1981 Sec. 720. Was
the country represented at the
Meeting of Ministers of Foreign
Affairs and Heads of
Delegations of the Non-Aligned
Countries to the 36th General
Assembly of the U.N. of Sept.
25 and 26, 1981, and tailed to
disassociate itself from the
communique issued? 1{ so, has
the President taken 1t into
account? Refercnce may be made
to the Taking into Consider-
ation memo. )

FY 1987 Contimiine Resolurion
Sec. 540.

Are any of the funds to be used
for the periormance of
abortions as a method of family
planning or to motlvate or
coerce any person to practice
abortions? .

NO

NO

While Tanzania was represented

and failed to disassociate
itself, this was

taken into consideratios

by thne Administrator :n
FY 1987 "Taking 1nto
Consideration' memo,

dated November

NO

14,

1986.

Lne



20.

21.

2.

Are anv of the funds to be used
to pay for the performance of
involuntary sterilization a. a
method of family planning or to
coerce or provide any financial
incentive to any person to
undergo sterilization?

Are any of the funds to be used
to pay for any biomedical
research which relates, 1in
whole or in part, to methods
of, or the performance of,
abortions or involuntary
sterilization as a means of
family planning?

FY 1987 Continulng Resolution.
Is the assistance being made
available to any organization
or program which has been
determined as supporting or
participating in the management
of a program of coercive
abortion or involuntary
sterilization?

[f assistance is from the
population functional account,
are any of the funds to be made
available to family planning
projects which do not offer,
either directlv or throuch
referral to or information
about access to, a broad range
of family planning methods and
services?

FY 1987 Continuing Resolution,
Sec. 5/8. Has the recipient

country been determined by the
President to have engaged in a
consistent pattern of
sppusition Lo tac Ior

cic
policv of the Hnited Srates.

1y

FY 1987 Continuing Resolution,
Sec. 513, Has the duly elected
Head of Government of the
country been deposed by
military coup or decree?

NO

NO

NO

N/A

NO

NO



B.  FUNDING SOURCE CRITFRITA TFOPR

COUNTRY FLIGIPILITY

1.

[38]

Developmeni Assistance
Country Criteria

FAA Sec. 116, Has the
Department of State determined
that this zovernment has
engaged 1n a consistent pattern
of gross violations of
internationally recognized
human rights? ¢ so, can it be
demonstrated that contemplated
assistance witl directly
benectfit the needy?

Economic Supporvt Fund
Countrv Criteria

FAA Sec. 50PB. Has it been
determined that the country has
engaged 1n a consistent pattern
of gross violations of
internationally recognized
huran richrs” ¢ <o, has the
country maade such signiticant
luprovements in its human
rights rccord thar furnishing
such assistance is in ithe
national interest?

FY 1987 Suppliemental Appropriation

Act Funda.  Have the project
accounting itnformat 1on systems
reports for Africa funds authorized
by the 1Shoa of oy and PLoo99-440,
and certification, required by the
FY 1987 Supplemental Appropriations
Act, been submitted Lo Congress?

NO

NO

Funds will not be

oblioated wntil there
requirements are fulfilled.
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[¥a)

FAA Sec. 604(g). Will

constructlon or engineering
services be procured from firms
of countries which receive
direct economic assistance
under the FAA and which are
otherwise eligible under Code
941, but which have attained a
competltive capability 1in
international markets in one of
these areas? Do these countries
permit United States firms to
compete for construction or
engineering services financed
from assistance programs of
these countries?

FAA Sec., 603. Is the shipping
excluded from compliance with
requirement in section 901(b)
of the Merchant Marine Act of
1936, as amended, that at least
50 per centum of the gross
tonnage of commodities
(computed separately for dry
bulk carriers, dry cargo o
liners, and tankers) tinanced
shall bhe transported on
privately owned U.S. flag
commercial vessels to the
extent that such vesscls are
available at fair and

reaasonahle rates”

FAA Sec. 021, T1f technical
assiszance is financed, will
such assistance be furnished by
private enterprise on a
contract basis to the fullest
extent praccicable? If the
facilitices of other Federal
agencies will be utilized, are
they particularly suitable, not
competitive with private
enterrrise, and made available
without undue interference with
domestic programs?

NO

NO

YES

YES
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FY 1987 Continulng
Resolution, Sec, 511, Will
assistance be provided for NO
the purpose of aiding the
efforts of the government
of such country to repress
the legitimate rights of
the population of such
country contrary to the
Universal Declaration of
Human Rights?

FY 1987 Continuing

Resolution, Sec, 516, To

be used For publicity or
propaganda purposes within NO
U.S. not authorized by Rl
Congress?




AUNEX E - TECHNICAL ANALYSIS

1.01 Design Criteria

The TAIZARA railvuay has « 1.067 mm gauge throughout its entire
length ot 1,560 kms, and is connected to the Southern African
Railways nctwork through Zambia Railways which also has the same
gauge. Tue line is a single track, except for passinyg bays and at

stations.

TAZARA connects 51 stations in Tanzania and 42 in Zambia between
Dar es Salaam and Kapiri Mposhi. It passes through 22 tunnels,
most of them located between Mlimba and Makambako in Tanzania (the

longest tunnel 1s 8520 weters long).

Design criterta has a minitaum radius of 300 meters, except ror one
short section where it is 250 meters. The maximum super elevation
is 100 mm. The ruling gradient is 1% except on the Limba-Chozi
sectioﬁ vhere 1o is 2%, The track consists of 12.5 meter rails
weighing 40 kg per weter, joined with 6-hole fish plates to form a
suspended joint and uniblock pre-stroascad coperate tiag (sleepers)

of 191 kgs 1n weight. Stone ballast of 25 mm to 70 mm is used

under the slcepers to a the depth of 250 mm.

The design axie load of 20 tons has a provision for special loading
of Z2 tens pey axle. Depending upon the terrain, design speed

varies from 40 km per hour to a maximum of 70 km per hour.



The TAZARA railway line is theoretically designed to carry
2.5 million tons per year in each direction, but has a practical
limitation of 3.0 million total. These design limitations are due
to single track construction, number of operational stations,
number of sidings, number of passing bays, hilly terrain, and long
haulage distance. (The maximum operational capacity, i.e. the
maximum number of trains a day has been worked out at 11 pairs
taking into consideration the present number of operational
stations). %ith the current available motive power the present
annual haulage capacity is about 1.2 million tons and project added
5

motive power will increase this to 2.1 million tons which is less

than maximum.

1.02 Train Working Performance

Train working performance has varied along with the volume of
Zambia's imports and cxports (copper is the main export commodity
carried on TAZARA}J.
Gocds traffic carried by TAZARA is shown in Table 1 {or the yearls
1976 to 1986, beginning in July 1, 1976, on commissioning of line,

and reflect fluctuating economic conditions as well as problems

caused by the declining availability of Chinese-built locomotives.



Passenger traffic is shown in Table 2. Although the number of
daily passenger trains has decreased since 1980, passenger traffic
has remained relativeiy steady except for 1982 when motive power

was at its loues:.

Table 3 depicrts the utilization of locomotives, and reflects the
decrecase in fleet availablity between 1980 and 1982. Ap item of
interest in this table is the average speed of Jocomotives which
has varied between 38.6 and 42.3 km/ph. This is a low speed for a

railway.
Table 4 prescnts locomotive productivity in kilometers run and tons
carried. This shows gross tonnage in 1980/81 to be about 50

percent of the tonnage carried in 1976/77 and 1984/85.

1.03 Locomotive Povier

A total of 85 DFH2 type Chinese built diesel hydraulic main line
locomotives and 17 DHF1 type Chinese built shunting locomotives
were made avallable to TAZAKA on cne COMMISSIonNIng or tne railway
line. 1In 1979, 12 additional DHFZ mainline Chinese Iocomotives
were purchased on credit from the Peoples Repubiic of China by
TAZARA.  This addjitional locomotive power improved productivity and

the locomotive utilization rate increased rapidly. In its 10 to 11

years of operation, 31 DHF2Z locomotives were written off by TAZARA



due to a combination of factors, such as accidents, poor
maintenance, human and mechanical failures, and a lack of
replacement and spare-parts, thereby reducing the total number of
mainline locomotives frem 97 to 06. This resulted in a reduction

in total haulage capacity on the system.

Since 1981 TAZARA has started a program to repower DHF2 and DHF 1
Chinese locomotives with MTU (German) engines. Repowering of
damaged inoperative locomotives was performed in the Dar es Salaanm
workshop while recpowering to operative locomctives was mainly done

tn the Mpika workshop in Zambia.  Presentiv, 2o mainline

locomotives and 2 shunting locomotives have been refitted with MTU
engines. By July 19837, 2 more mainline locomotives will be
repowered, completing the program. TAZARA's retrvofitting program,
which inciuded technical ascistance, was financed (rom its own
resources. In addition, the Federal Republic of Germany between
1985 and ) 84 suppliod 1! diesel-electric (DE) U30 locomotives with
a rating of 3,200 hurse power. These are General Elect-ic (GE)
U30C locomotives manuractured under GE licence to Krupp Company of
¥est Germany.  Threce of these locomotives have been damaged, one
beyond repair, and twe are in the process of being repaired.  Table
5 summarizes the status of condition of mainline and shunting
Yocomotives, including numbers of damaged, revrofitted and new
diesel electric locomorives. Table 6 describes avallability

percentages of locomotives between 1985 and 1986 and Table 7 lists



the latest availability rates (late 1986/early 1987). (Note:
Availability is defined as the total fleet less the number of
locomotives undergoing routine maintenance and repairs. The
availability rare is the number of locomotives in operation Jdivided
by the total flecc. Uiilization refers to distances that a
locomot}vc cevers in a specific timeframe. Repairs are those
beyond planncd maintenance and are usually the result of breakdowns

or accidents.) Table 8 ties in all locomotive parameters for

February 1987.

Since the inception of operations on TAZARA, the Chinese
locomotives have failed to perform according to their design
capacity (they were never sufticiently tested in Tanzanian and
Zambian ficld conditions for response to local humidrty, altitude,
continuous long grades, sharp radius curves).  Un Addytion, the
horse power of Chinese locomotives, although specified as 2000 HP,
has in reality worked out to about 12060-159C HP under field

conditions.

The Chinesc-manufactured locomotives that were not repowered have
been partially rchabilitated. The current availability of those
original Chinese locomotives is rated at 30%, while those
retrofitted MTU locomotives and KRUPP diesel electrics are rated at

70% and 74% respectively.



The re-engining work on mainline locomotives was performed starting

in 1981 as follows: Program completion date is July 1987.

1981 4
1982 2
1983 12
1984 2
1985 Z
1986 2
1987 _2 in process
Total 26

Note: Basically, the re-engining program consisted of replacing
the original Chinese-built factory engines with 2 MTU engines rated
at 1,000 1P each. Once the progvam began, it became osbvious that
some modifications to the cooling svstems and transmissions of the
Chinese-built locomotives were also necessary. Thus the original
terms '"re-cngining" and "retrofitting” used by TAZARA were replaced
by the term "repowering'" to reflect the additional modifications
requlired to actuaily put the locemotives in service. In this

paper, the terms are used interchangeably.



The three types of mainline locomotives and their operational

status as of April 15, i987, are set forth below:

In Operation Out of Service

Repairable Scrap
DFH2Z 30 | 11 -
DFH2 MTU 25 | 1 -
u30C KRUPP 11 2 1
66 14 1

(NOTE: The above quantities were provided by Mr. Mkamba, Principal
Mechanical Engineer (PCE), and contirmed by MIU and KRUPP
representatives, as well as the Chinese Chiet Mechanical Engineer
(CME). Since the figures are as of 1987, the 31 mainline
locomotives which were scrapped in previous years are not reflected

in the chart.)

The phrase '"in operation'" from the above listing does not signify
that the locowmotives are available for daily train services.
"Availability" Js the true measure of readiness to haul freight or
passcnger trains. The Jdiffevence botween the number of locomntives
"in operation' and those "avallabile'" is that locomotives
undergoing scheduled watntenance, servicing, held in workshops for

missing parts, wheel truing, and other maintenance delays are

considered "in opcration' but "not available."



1.031 Locomotive Failure Summary

See Table 9 for monthiy breakdown by major components. The table
summaries compare DFH2, DFHIZ/MTU and DE Krupp (U30C). DE Krupp

failures ave approximatelyv 50% of DFH/MTU and 25% of DFH.

1. . Failures on Chinese engines include leakages (water and oil),
cracking of pipes, damages to crankcases, cylinder heads, and

turbocharges.

2. All failures on MT'' engines have been due to airlock.

3. Failure rates on conventional locomotives and repowered

locomotives (excluding engine failures) take the same pattern.

4. All but one engine failure on U30C diesel electric locomotives

have been due to crankcases over-pressure.

5. The most common failure of U30C locomotives is wheel
slipping. These locomotives are equipped with a motor speed
panel which detects wheel slips and subsequently reduces
engine load so as Lo protect the locomotive wheels and rails.
Such equipment is not installed in the other locomotives,
hence wheelslips do not feature as failures though the
locomotives also do slip. The majority of wheelslips are due
to wet rails (oily or when covered with dew) lack of sand

(finished) or blocked sanding system.



1.04 Goods Wagons

At hand-over, TAZARA recelved a total of 2,006 wagons and 83
brakevans. (Sce Table 10E). All wagons are equipped with dual
braking systems (air and vacuum). The availability of wagons is
relatively low due to a number of factors, including long turn
around :imes, the imbalance between export and import cargo which
results o vagon reitention by Zambia Railwavs, an increasing need
for contalner wagons to meet the growing demand for containerized
cargo and, to a lesser extent, accidents. An additional need of
1,020 wagons has been 1denvitied by TAZARA.  The Covernment of
Sweden, through SiDA, zaalyzed wagon requivements and hos agreed to
precure 375 wagons with grant funding. S1DA acceepts that more
wagons are needed buc has not made a commitment to fund the
remaining requirement.  TAZARA has an e«isting program for

repairing and conralnerizing wagons.

Wagon turnaround time on Zambia Raillways is an important factor
affecting TAZARA's total capacity and efficiency. Obviously,

wagons and locomotives go together, and as leng as TAZARA's wagen

[¥2]

are held in Zambia for unduly long periods, TAZARA's performance
will be adversely atfected. Under the IBRD-coordinated Fourth
Raillway Frojeci, this problem is being addressed through ihe
provision ot wvagons and technical assistance in opsrations for
Zambia Kailways. This project should improve the flow of wagons
with che Zambis national rail system and obviate the need to retain
TAZARA wagons on the internal system, thus providing an important

cidas henafivc tn TATARA



1.05 Location, Size and Physical Condition of Workshop and Stores

TAZARA has fully equipped locomotives and rolling stock repair
workshops and running sheds and stores at Dar es Salaam and Mpika.
There is also a light repair and routine maintenance workshop for
Chinese locomotives at Mbeva, Tanzania and locomotive turn around
depots in Mlimba, Chozi and Kapiri Mposhi. Mbeva is currently
being used to carry out routine maintenance and repair of the

GE/XKrupp diesel electric locomotives.

Storage and workshop facilities at Dar es Salaam and Mpika for the
Chinese locomotives and wagons are almost identical. The main
material stores are at Kurasini (near Dar es salaam) in Tanzania
and Mpika in Zambia. The Kurasini material store is a large fenced
complex of more than 10 hectares consisting of an office building,
6 enclosed storage sheds, one open storage shed and an open area

for storage of heavy equipment served by an overhead crane. The

site has a rail link to the main line.

The Dar es Salaam locomotive and rolling stock repairs work
facility is a large site of approximately 20 hectares. It contains

the following facilities:

a. Locomotives - Locomotive Shop
- Light Repair Shop
- Painting Rooms

- Operation Preparation Room



b.

Cc.

d.

el

Rolling Stock

Forge and Foundry

Auxillary

Technical

Coach Shops
Dismantling Shed

Kagon Shops

Forging Shop

Foundry Shop

Pattern Shop

Shot Blasting Room

Anciilary Room

Heat Treatment and Electro Plating

Shop.

Diesel Engine and Hydraulic
Transmission Shop

Diesel Engine Testing Station

Hydraulic Transmission Testing
Station

High Pressure 0il Pump and
Ancillary Room

Pipe Phosphorous and Battery

Charging Shop.

Measurement Room

Central Laboratory



£. Stores - Storeroom for Purchased Components
- General Storeroom
- Chemical Product Storeroom

- Foundry Materials Storeroom

g. General Office Block

The workshop comes under the Mechanical Engineering Department.
Although the stores personnel are within the Mechanical Engineering
Department's workshop, they are responsible to the Supplies

Departmenct.

Wlorkshops at Dar es Salaam and Mpika are fully equipped to carry
out major repairs of diesel-hydraulic locomotives and wagons. They
are not equlipped to perform. All the stores visited were generally
dry and tidily kept. There were no obvious fire hazards. All

equipment were found to be in good condition and operable.

Each store is under the control of a storekeeper. All the stores
visited by the PP tecam and I3C locomotive specialist were
adequately secured and the keys held by the storekeeper. Each
store had a small office section with desks for the storekeeper and
tally clerk and filing cabinets for the tally cards and store
documents. All the stores had adequate racking and individual
stock 1tems were identified by bin labels. Both complexes were
fenced and had security personnel on the entrances. However, gate

passes vere not employed and there was no evidence of any random
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checking of ‘departing vehicles. In this respect, opportunities
exist to further strengthen the safeguarding of inventories from

pilferage.

All physical facilities are well designed, structurally sound and
building configurations are functional. All workshops are equipped
with gantries of varying loads depending upon the type of work ro
be carried out. Doth Dar es Salaam and Mpika workshops. however,
are actually over-equipped in relacion to the demand for
maintenance requiring special equipment.

The workshop facility at Mbeya includes g main workshop building

~

for gencral repairs of diesel electric locomotives and minor
running m2intenance on Chinese tocomotives and rolling stock. The
gantry crane has a S5-ten capacity. Auxillary testing laborntories
for diesel-injection, electrical/clectronic and hydraulics are in
an annex to the main wockshop burtding. Sand cleaning and drying

facilities are alsoc locared in the same area.

Other facilities at Mbheva include 4 small toundry and smithery
workshop, a spare-parts storage arca, and a compressor and overhead

covered area for locomotive running and casual repairs,



The Mbeya workshops have some equipment intended for maintenance of
Chinese locomotives which is rarely used. Testing equipment for

the major overhaul of diesel electric locomotives does not exist.

The spare-parts, stocking, inventorying and recording appeared to
be well managed at this depot. A spot-check of record cards
indicated an up-to-date inventory of the parts. The physical
condition and control of the storage facilities are satisfactory.
However, the introduction of a few minor security features could

considerably improve the existing security system.

1.06 Current Maintainance Capabilities

The repair and maintainance of track, sleepers, drainage
structures, bridges, tunnels, roadbeds, slopes, etc., are carried

out by the Civil Engineering Department of TAZARA.

The Civil Engineering Department has developed effective
maintainance and repair schedules for all civil works within
TAZARA's operational boundaries. Each workgang is responsible for
routine maintiinance of 30 km stretches. The District Engineer
carries out inspections quarterly, the Resident Engineer
bi-annually and the Chief Epgineer once a yearl. Routine
maintainance includes checking of the condition of rails, and if
required, the replacment ot ballast and sleepers, fastening of the
rails, cutting of grass, cleaning of drainage structures, repairing

of route signs, etc.
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Limited funding and inadequately trained and inexperienced staff
recruited from the original TAZARA construction work-force to run
and maintain TAZARA's operations have contributed to repair and
maintenance inetficiencies. These have resulted in some
derailments of wrains and reduced locomotive availlabil:ty. At the
current time, cthe repalrs carried out by TAZARA are of an emergency
nature to kecep the track open. Routine and preventive malntainance
is not carried out on schedule due to lack or tunding. The Atfvican
Development Bank (ADB) has pledged funds for rectification of
landsiides aud the EEC and Sweden have undertaken to provide both

13

manpower and eguipment for crushing of ballast gt various guarries.

1.07 Constiaints to the Operation of TAZARA

Lack of adequate locomotive power has been and continues to be a
major operational constraint for TAZARA. The mainline
diesel-hydraulic locomotives are insutficivntly powered to meet the
requirements of the hilly terrain. There have been numerous
breakdowns and iow rates nof locomotive availabilitv, Availability
of locomotives was highest at ol% during 1977,76, and was at its
lowest at 23% in 1980/1981. Thereatter, 1t increased to 37% in e

1985/86. Reasons for the poor availability rates over the past

several years include:



1. increasing deterioration, with age, of the original

Chinese locomotives;

2. inadequate technical manpower in the maintenance
workshops and the support supplies functions combined

with low manpower work output in Tanzania; and
3. shortages of vital spare parts, tools and materials
caused by a severe toreign exchange scarcity both in

Tanzania and Zambia; and

4, inadequate workshop procedures stemming from poor

management.

1.07 Analysis of Equipment and Phvsical Facilities:

1.071 Locomotive needs

In the report, '"Ten Years of TAZARA Operations," dated July 1986,
the availabilirv of mainline locomotives in 1977/78 1is listed at

52. This availability decrea-ced to ¢35 1n 198l and then increased
to 37 in 1980. The increase is attributed to the 14 new KRUPP/GE

U30C locomotives supplied in 1983/84.



Obviously, low locomotive availability rates have a negative effect
on rail services, carrying capacity and costs. The lower the
availability, the higher the stock of locomotives required to carry
a given volume of tratfic. ‘tor example, availlability 1in the range
of 50-00% implies a need for a stock of locomotives nearly
two-thirds larger than tf availability were about 905. This points
out the vital need for actions by TAZARA to improve the performance
in workshops to ratse the quality of locomotive maintenance and

service work.

Althouph TAZARA has many technically well qualified people who are
dedicated to their work, the increased production by foremen,

artisans, fitters, electricians and other employees 1s a must.

Observations by the PP design team and [QC engineer in Lar es
Salaam during periods when shop activity should have been high
indicated that less than 20% of the statf were working and
supervisors were not enforcing work discipline. Also, the absence
of effective controls of material availability, production, quality
and work planaing is reculting in lew workshon performance. A
study by Canadian Pacific Consultancy Services, Ltd., and a study

funded by SiDA assessed performance as "acceptable,' an assessment

that did no. coincide with the observation of the PP team.

Variations in ferecasts of freight demand range from 1.5 to 1.9
million freight tons tor year 1990/91 to a total of 2.5 milliocn

freight tons by 1995/96. Forecasts of passenger traffic also

\O



vary considerably from an actual of 1.16 million passengers 1in

1985/86 to a total of 1.8 million for vear 1990/91 and a total of

2.6 million passengers by 1995/9¢.

TAZARA's actual experience of ftreight traffic since operational
take-cver has ranged from to a2 high of 1,273,000 tons in 1977/78 to
a low of 952,000 tons in 980,81 . During the last three years of
the Ten Year Period, the freight has levelled out to just under 1.2
million tons per year. An increase in demands are forecast by
TAZARA as well as groups who have studied the growth patterns of
Cambia and Tanzania. 11 the Benguela Ratlwav in Angola 1s
rehabiiitated, it could provide some competitiovn ».: TAZARA for

freight haulage from Zambia's copper belt.

Design Cailculat:ions

For the purposes of establishing parameters for this locomotive
study, TAZARA's freight demand forecast is 2.1 million tons for
1992/93, to reach 2.5 million tons by 1995/96. Other parameters

set for tnis study:

W@



*# Maximum ton haulage per train - 950 tons
(including deadweight of rolling stock)
Net tons per car - - 33 tons
Targeted locomotive availability - 70%
Targeted wagon availability - 65%

With a maximum load of 950 tons per train, the average cargo load

would be 650 tons (for a total cargo of 1.9 million tons).

No. of trains per year (100% availability) 2,120,000 divided

by 650 = 3,262

Nn, of trains per dav (100% availability) = 3,202 tons divided
by 365 days = 9 trains (S5 and 4 in each direction on
alternate days)

(365 days. No Contingency)

Actual mainline locomotive availability (see Table 7) during the

six month period October 1986 - March 1987 are set forth bhelow:

TANZANIA REGION ZAMBIA REGION TAZARA
DFH2 33.5% 01.06% $7.6%
DFH2/MTU ol.o% 78.2% 69.9%
DE U30C 60.0% 86.9% 73.5%

* These limits have been established by TAZARA



Summary of Locomotive Requirements:

For purpose ot this Project Paper, the use of Diesel Electric
Locomotive Quantities and Equivalent Diesel Electric (1 DE = 2 DFH2)
1s used, this being a normal practice in TAZARA. One 950 ton train
load is pulled by one DE locomotive or two Chinese locomotives.

From Table 11E, the train is pulled in one direction by 18 DFHZ2 from
Dar es Salaam to Mlimbuz, @ DE from Mlimba to Chozi and 18 DFH2 from

Chosi to New Kapiri.

NOTE:  This 13 bhaeed on ueing diesol electrics hauline trains from
Mlimba to Mpika without a locomotive change but with possible

refueling at Chozi.

Dar to Mlimba DFH2 18 Equivalent DE 9
Mlimba to Mpika DE 9 9
Mpika to New Kapiri DFHZ 18 Equivalent DE 9

Total Equivalent 27

Assuming avallability of 70%,
55 DPE locomotives shall be required
(39 x 0.7 = 27.3) to compensate 30%

loss in availability 39 DE's or 78 DFH2.



Using the Above Method of Analysis:
DE or Equivalent
Main linc locomotive needs 1991,/92 = 39
1995/96 45

The Present Fleert:

Fleet 3 Service DE/
Quantity Avail Quantity Equivalent
DFH2 30 47 14 7
DFHZ /MTU 25 70 1 8
DE 11 73 8 8
606 63 39 23
* Does not include a quantity of Two (2) U30C which have been

deemed repairable but will most likely not be operational
until 1988.

Theoretically, the present fleet size should be sufficient for
1986/87 ftreoigint haulage requirements. With anticipated increases
tratfic cemand through 1995, an additional 1ncrease in fleet size
"equivalent" to 23 more diesel electvic locemotives will be needed
(provided the DFHI and DFH2/MTY are properly maintained and continue
to operate). The increase in fleet size by 17 to meet 1992/93

traffic demand forecasts provides seasonal fluctuations in freight

cargo demand.

The following illustrates the locomotive need by year in relation to

the existing fleet:



Summary Mainline Locomotive Needs Existing Fleet

Freight Avail.

(million Equiv. Equiv. Passenger for Loco. Need
(ear __tons) DE's DE's Demand Freight Equiv. DE's
8o/ 87 1.2 22 23 2 21 1
27788 1.50 7 23 2 21 6
85/ 89 I.o4 30 5% 2 23 7
89,90 1.77 32 25 2 23 9
90/91 1.91 35 25 2 23 12
91792 2.01 37 25 2 23 14
92/93 .12 39 25 2 23 lo
93,94 2.23 41 25 2 23 18
EREASR 2.35 A3 25 2 23 20
“5-Yo 2.44 453 25 2 23 22

“includes the two U30C currently under repair which will be
operational in 1988,

The life expectancy of the re-engined DFH2 mainline locomotive is
2slidéted Lo be LU years rrom Lhe date or retrotitiing, provided
that transmission, compressor and eagine cooling systems are
modified. This estimate is based on maintenance records,

inspections and observations of the equipment's present condition.

With improvements In maintenance practices as a result of technical
2s3slstance and training, approximately 20% of the calculated
increase in fleet size could be made up with increases in
asailability of existing locomotives. Additional increases in
wallapility could alsa he reatized thauch reallacatinon of work by
workshop, additional re-engining, and adequate technical training
cad discipline among train drivers. TAZARA productivity plans for

1986-7 are shown in Table 12.

W



A1D is proposing that wagon and coach maintenance and repair be
concentrated at the Dar es Salaam worksho» and maintenance and
repair of Chinese locomotives be pertormed at the Mpika shop. The
more simple work uill be concentrated at bzr and the more complex
locomotive work at Mpika where work is more etficiently carried our.
TAZARA's workshop crew is well experienced in retrofitcing DFH2 main
line locomotives with German MTU engines. Generally, a properly and
thoroughly rehabilitated DFH locomotive has a proven service life of

10 years.

The retrofiftting program can further augment locomotive availabilicy
by re-engining 10 of the 12 DFHZ locomotives purchased in late

1979. These 10 DFHZ ave stiil operational. The Project design teanm
strongly vecommend that TAZARN continue the repavering orf the
remaining 10 DFH2 locomotives with German MTU enpincs as soon as

possible, either (irough TAZARA's own tunding or through other donor

assistance.

Arter retrofitting MIU engines to tihe LU DFHZ locomotives, the
remaining cperational DFHZ locomotives should be assigned to
shunting/yard duties and nou operational DFH2 units should be

cannibalized for repaivs of other operational units.



1.072 Support Activities - TAZARA

Increases in motive power through addition of new diesel electrics
with possible additional re-engining of additional Chinese DFHZ
locomotives will reduce some short range problems TAZARA may
experience 1f treight and passenger traftic demands increase.
Increased availability, however, can only be fully achieved by
tmproving the productiv¢ capacity of workshops and depots. Greater
discipline and controls in workshops, strict adherence to
maintenance schedules and cost control, and ehanced efficiency of

wvorkahan cperations themselves are necessary,

Both the long-term technical advisor provided by the supplier of new
locomotives and short-term experts under the railways management
contract will assist in resoiving workshop problems such as 1mproper

storuge, poor laventory records, worker performance and shop

cqulipment layout.

in discussions with key management and supervisory TAZARA personnel
lack ol shop supplies, spare parts oi guaod quality consumable parts
(such as correct gaskets) were cited as reasons for incompleted or

pecor work, resulting 1n low availability of locomotives.

Most items, however, are low cost and easily obtainable. Shop
supply items such as welding rods, various sizes of steel, emery

cloth and acetylene are usually available locally. An effective



local procurement and cost-control svstem could signiticantly reduce
some of the bureaucratic delays and bottienecks and increazse the lead
time for local procurement. The Introduction of a "Petty Cash' voucher
system would voduce the delay in completing maintenance tasks which
contributes tn the low availlability of main line locomotives,

To address these differences, all of which have negative impact on
locomotive power availability, a thorough program of support to improve
workshop and worker productivity needs to be introduced and
implemented. The support activities required are improved management

systems to establish formal control of:

-- material and spare parts availability

-- stock control - bin reserve/recorded points A.B.C.
-- storage securlty procedures

-- advance order rountines

-~ material/work expediting

-- production scheduling and reporting

-- vork standards, planning, measurement and incentives

-- performance medsure

-~ qQuality measuremaonis

-~ effective inspections of m~terial and work

-- quality documentation

-- employee understanding of job responsibility and contribution
-- employece morale

-- 1ncentive rewards
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1.073 Justification for Technical Assistance

TAZARA has the capability and knowledge to correct many of the
deficiencies noted above. Some forms of control systems are being
applied, together with malntenance and repair productivity plans (see
Table 12E). However, many inconsistencies exist from workshop to
workshop. To 1mprove these basic control systems, TAZARA requires

nrofessional guidance and technical assistance.

Asslstance in management systems 1s required to review present control
systews, determine the need and type of management systems best suited
fov TAZARA, and to develop and help implement needed procedures. The
technical advisors should be expericnced with material and production
controls, as well as work planning, productivity measurement and quality
control. The estimated time required for conducting such an effort i.

Sour monchs tor eacn specialist.  Ihis rncludes an estimated one-month

start-up period.

The overall management control effort will require a professional to
oversee the materials, production, work planning and quality systems
ievalapment. The time period for sharr-term svetens develspment and
implementation 1s estimated at six months. An individual in this
capacity would alse coordinate the control systems and assure
comipatibility and necessary degree of consistency from workshop to
workshop. The management control specialist should have access to the

Ceneral Manager's office and report to the Deputy General Manager.



The improvements to be gained Ly developing and implementing management
control systems covering the four major control areas will rot be
sustained unless a supporiing program of follow-up training and svstems
monitoting 5 in place. Ihe short term effort of three protessional
spectalists is estramated to take a period of four ro sixy months as
described above. This eifort wil! allow for the development of basic
procedurcs, instruction documentation and initial tralning and
monitoring. Such ef urts will be effective only as long as a monitoring

system 1s established and implemented.

To assure sustained improvements. it is recommended that the technical
assistance be continued for a total period of three years. The
Management Conitrol Specialist will assist TATARA in their efforts to
improve, medify, implement and train for continued effectiveness of
control systems. The systems developed at Mbevy will be tmplemented by
TAZARA at the workshops in Dar es Salaam and Mpika as well as all the

depot locations..

Each of the major control areas -- materials, production, work planning

and quality -- will require long tera clforts for desired improvements.

e

The greatest dificiency at present is the lack of a functioning qualicv
assurance or control system. TAZARA Maragement, supervisory personnel

must be trained to be quality minded.






-- spare parts for DFHI locomotives from U.S. sources
Have parts manutactured per drawings provided by
TAZARA at quantities shown as per lists (either TAZARA
or AID funding),

-- workshop equipment for a new workshop at Mbeya

consisting ot testing equipment and other shop equipment

compatible with newly purchased DE locomotives.

Eftorts have been made, both by A.1.D. staff and an [QC consultant, to
identify suitable diesel engines manufactured in the United States for
re-encintnc of the DEHD docomertves . penr aptorec sl manes L oturers woro
contacted.  Their engines, however, cannot be fitted without complicated
modificaticont in mounting, engine loading system, transmissions and
cooling system. Furthermore, as recorded in the program to repower with
MTU engines, about wwo years is requived to "de-bug'” the retrofitted
locomotives., The [QC consultant and the PP team have concluded that

additional time and costs do not justity placing new engines in the

original Chinese-built locomotives.

Retrofitting of MTU engines in the DFHI locomotive fleet has provern
successful in all respects -- fit, mounting, transmission line-up,
cooling arrangement and obove all, actual operation on the ratiroad. Io
date, the MTU-powered locomotives have accumulated over 290,000 running
hours with acceptable performance. Based on the above, the appiication

of another manufacturer's engine is not recommended.






manufacturer and different kind would compound the routine malntenance
and repair problems. It would also mean additional parts and special

equipment.

Spare parts including those needed for the d4-year maintenance of the new
locomotives 1s proposed. Parts for the ¢ year maintenance of rhe
existing GE/Krupp locomotives and repair parts for 2 damaced GE/hrupp
locomotives arc alse proposed. In addition, technical assistance fram
GE for a period of 5 years would assist in demonstration and on-the-jon

training of DE vechnicians at Mbeya. Spare parts are shown in Annex M.

1.082 Work Reallocation by Workshop

Numerous documents concerning TAZARA's production plans, annual
maintenance and vepair ptan, perfoimance reports, locomotive repair
records, equipment performance reports, [a=l consumption, oil censumptlon
records, and defect summavies by locowotive have been reviewed and
analyzed during the study efforts.  laterviews with key daiidge s of
difterent vorkshops, the Chief Mechanical Enginecer and members of his
staff have provided descriptions of work and performance patterns.
Conclusions drawn from the above tnivimatcon and per- 4l observations
clearly indicare that the workshops locted ot Mpika are curvently
better managed, better staffed and more productive than Dar es salaam
workshops Mpika represents greater existing capacity, graiter output
per employee, greater output per-square meter and a lesser

capacity-development requivements to raise perfermances to totally



acceptable levels. For these reasons, all DFHl and DFH1/MTU, DFHZ and
DFH2/MTU locomotives light and heavy maintenance repair work should be

reallocated and assigned exclusively to Mpika workshops.

The Mbeya locomotive repair shops performance exceeds that of Dar es
Salaam. Tonrs of the Mbeva facility and discussions with the District
Mechanical Engineer and his stalt polnt to a greater interest hy Mbeya
emplovees .n their work, in improvements and in overall work ethics
which morr closely conforming closer to acceptable standards of workshop

conduct.

The Mbeya facilities are designed, built and equipped to provide for the
routine maintainance and light repair works required for diesel
nydraulic locomotives. The workshop building covers an area of 1134
square meters (2lm x 54 mj. Since the acquisition ot DE-U30U engines
and retrofitting of Chinese locomotives with MTU engines, some equipment
has been added to this workshop to cater for some light repalir and
maintainance works on Diesel-Electric (DE) engines. 1t should be noted
that heavv workshons at Dar es Salaam and Mpika are equipped onlv fo
carry out major repalr and maintenance work on Diesel Hvdravlic (DH)
locomotives. [n this respect, the present layout of the equlpment and
the equipment itself are not suited to carvy out any major or minor
repair works on DE locomotives. Although the equipment and the workshop
facilities at Dar es Salaam and Mpike are underutilized, the present
equipment cannot be used for major overhauling ot DE locomotives without

modification ot physical facilitin



TAZARA currently has plans to built an entirely new phvsical facilities
at Mbeva with compatible eqguipment for heavy maintenance work on DE

locomotives. The maximum numbers of DE lo-omotives are assigned to the
Mlimba - Choz1 section of TAZARN radtl lines, and Mbeya 1s lccated in the

middle of this (prevailing 2% grade) section.

The conclusion drawn trom inspections and interviews with the workshop
personnel indicate that the proposed DE locomotive workshop for heavy
duty repair works should be built and equipped as an extension at

Mbeya. The land area and central location for proposed expansion, as
well as the availability of sufficient electricity and water makes Mbevs

ideal tor the propused racillities,.

1.083 Expansion of Existing Workshop

The proposed building would consist of an area of about 1460 sq. m.
(27m x 54m) for heavy repair work on DE locomotives. The flooring wii!
be provided with one through and twe dead-end tracks., Each track will
have an under-floor pit arrangement similar to the existing facility,
The structure will alss have necestary sncillary roems to zarry sut
component rﬂpairﬂ.ﬂnd accammadare resting equipment. The nrononse.]
expansion will be adjacent to the north wall of the existing
light-repaiv shop. The proposed heavy repair workshop will be serviced
with an overhecad 30-ton gantry crane for removal and replacement of

major components.



The structural and architectural features of the proposed building will

conform to the design of the existing structures.

Adjacent to the north wall of the proposed HR workshop, another
additional structure is proposed for the storage of pacsts, materials and
a demonstration classroom to conduct necessary training sessions for
repairs to DE locomotives. The proposed addition would be an area of
about 1300 sq. meters (24 x 54 m). About 1100 Sq. m. spare on the east
end of the building would be used for parts and material storage and the

remaining space would be partitioned for a demonstration room.

Design Cost Estimates and Construction

Avrchitectural desian of the nroposed extensions shall canform with the
existing building. All superstructures shall be steel structural
components, roobing and walling of corrugated iron sheets. Floors shall

be built to withstand movement and welght of DE locomotives.

TAZARA has commissioned an experienced and duailfled locai tirm to carry

rn
(9]
L |

out Jdesign work and preparc the invitation for bid (IFB) documcnts

the proposed construction.

Tanzania has both design and construction capacity to design and build
such type of structures. In the last §5-6 years, considerable delays in

completion of construction activities have been observea. Long



extensions to large contracts are more common. These delays are mainl,
attributed to lack of some huilding materials and shortages of foreign
exchange. It is reasonably felt that the provision of foreign exchange
for this construction actavity will enable timelv completiaon. The
following cost estimates have been made on a cost poer square meter
basis. (MNote: A review was made by AID engincers to compare the costs
of constructing similar structures in Tanzania during the last six
months. A review of the costs of local and imported construction

commodities was also conducted.)

(i) Proposed workshop structure with a total

area of 1460 sq. m. € $400 per sq. m. $ 584,000
(ii) Storage area and demonstration
classroom with a total estimated area of

1300 sq. m 8 $400 per sq. mt. $520,000

Total Costs U.S.$ 1,104,000

AID contribution towards this construction costs would be limited to
US$400,000 for the foreign exchange costs of the building materials.

All other cos.s would be financed by TAZARA. (This estimate does not
include costs of builv-in equipment like overhead gantrv crane), TAZIAKA
management has advised that the new budget currently being established

contains local funds for such construcrion. All tender documents {ov



the proposed construction, prior to their release to potential
contractors will be reviewed and approved by AID engineer. Any part of
this construction, which is not reviewed and approved by AID, shall not

be eligible for ALD financing.

1.084 Training in Repair and Maintainance of DE Locomotives

The expansion of Mbeya workshops will require the addition of locomotive
maintenance personnel to handle all levels of maintenanace as per the

schedules established by manufacturer's instructions.

Since the acquisition of Diesel Electric locomotives, all routine
maintenance work and minor repair work on DE has been performed in the
Mbeya repair shop. The KRUPP/GE maintenance engineer has provided
engineering service and on-the-job training to-j-t) 40 Mbheva, {hough
proficiency is not at the level of fylly tratned, DE locomotive
maintenance, the engineers, technicians and artisans at Mbeya are the
only TAZARA personnel who have received training on DE maintenance and
operation. This cadre of partially trained and experienced people will
provide ciie nmacieus Tor ie DR W ietance wolh [oice fequieed for the
four vear heavy repair of KRUPP U300 locomotives, as well as all levels
of maintenance for the 21 DE's in 1989 and the entire 30 DE locomotive
Fleet of which will exist with the sdaition of 8 diesel electric units

in 1989 and the 9 remeinder in 1991 .



The mobility of staff and qualified personnel is heaviiy influenced oy
TAZARA's natvional quota system. Low-level supervisory, technical,
foreman and workshop personnel in Tanzania tend to resist assignment in
Zambia and vice versa. However, since Mbeya is close to the

Zambia-Tanzania border (120 km), the reluctance of Zambians and

Tanzanians te move to Mbeya should be minimal.

With the DE locomotive fleet assigned to Mbeya and the DFHI/MTU, DFH2,
DHF2/MTU loccmctives assigned to Mpika, the workshops at Dar es Salaam
would be available to specialize in wazpon and passenger coach
maintenance, repair and retuiidine.  The wacon and coa h wors reat’ re.
less mechanical, electrical and electronics skill than locomotive work
and thus effectively matches Dar's current work-force qualificatons.
The machine shops, forge shop and casting facility along with the
furniture wood-vorking, would continue to funcriocn, with passible
increases of production volume to serve not only TAZARA but external
business requivements as well. Marketing training, in particular will

assist in formulating a plan to cater for outside business needs.

In summary, the work re-aliocation descrived above woulida 1mprove ctne
overall proficiency and utilization of TAZARA's three major work and
repair shop complexes. It makes best use of personnel trained to date.

The reallocation also aligns the work location with locomotive and wagon
g g

use location. 1t will eliminate the dispatching of empty wagons to
Mpika jusy to provide workload for the Mpika wagon shop, as has
frequently been the case. .

. \(l((



The construction of the two workshop structures at Mbeya will provide
the expanded capacity required to handle both heavy and routine

maintenance for all diesel electrics.

1.085 Procurement of Eguipment and Tools for Maintenance Workshop

Equipment required at Dar es Salaam would be a Davis and Metcalf (or
equal) brake system component testing machine. Equipment required at
Mpika would be the brake system component testing machine above plus a
dynometer for testing of diesel engines. Equipment required at Mbeya

would be the GE testing equipment and tools and other equipment shown in

N

R

Tooling for the 3 workshops would be tooling that is compatible to all
types of locomotives and liscs will be prepared by TAZARA Mechanical

Engineers Department.



TABLE 1E

GOODS TRAFFIC CARRIED BY TAZARA (000 Metric Tons)

LocalL LOCAL

ZAMBIAN ZAMBIAN TRAFFIC TRAFFIC
YEAR IMPORTS EXPORTS TANZANLA ZAMBIA [OTAL
1976/77 429 500 103 3 1,135
1977/78 325 590 236 106 1,273
1978/79 271 393 251 ¢ 923
1979/80 204 228 323 33 790
1980/81 235 312 185 20 752
1981/8. 252 328 174 42 796
1682/83 241 391 150 42 8§24
1983/84 294 431 190 58 973
1984/85 284 491 2606 553 1,690
1985/86 181 357 385 65 a88
1986/87 Estimated 1,200

Actual
TABLE 2E
PASSENGER TRAFEFTC CARRIED FATARY

ZAMBIA TANZANITA PAIRS OF TRAINS
YEAR REGION REGLON TOTAL PER WEEK
1976/77 354 472 8206 4
1977/7% 553 581 ol V)
1678/74 bl 071 1,312 b
1979/80 533 864 1,397 6
1980/81 424 600 1,0 2-3
1981/82 384 603 987 2
1982/853 249 315 564 1
1983/84 409 789 1,198 2
1984/85 431 634 1,065 2-3
1985/86 437 723 1,161 3
1986/87 Estimated 1,300 3

8
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TABLE 3E
LOCOMOTIVE UTILTIZATION

YEAR 76/77 77/78 78/7% 79/80 s0/8Y 81/82 82/83 83/84 B4/85 85/86
Available

{000 hrs) 448 456 342 352 201 219 258 270G 301 322
Y of Fleet 60 61 46 41 24 26 30 35 43 46
Total Turn-round

time (000 Hrs) 175 226 130 103 149 161 159 180 189 175
¥ of Available Utility 39.1 46,6 30.0 29.3 74,1 73.5 61.8 66.8 62.7 54.4
Net Running Time

(000 Hrs) 99 166 60 45 46 56 78 81 85 79
$ of Total Turn-round 56.6 46.9 426.2 43.7 30.9 34.8 49.3 44.8 45.0 45.1
Average Turn-round

(Hrs). 31.4 36.2 38.5 40.3 35.8 36.6 36.0 39.7 40.2 41.4
Speed

(Km/Hr). 41.7 43.7 41.5 42.3 41.6 41.0 37.8 40.3 38.6 38.7




TABLE

LOCOHOTIVE

48

PROWUCTIVITY

78779

YEAR 76/77 77778 75/ 00 50/8i Bil/82 82/83 83/84 84/85 85/86
TOTALS:

Locomotives

kws in (000s) 6660 75061 S71u 4871 3942 4203 4211 4450 4698 4512
Lead Locomotives

Kms. (000s) 112 4043 2494 2388 1933 22748 2949 3192 3380 30S1
Gross Ton

Kas. (@illions) 2879 3120 21061 188Y 1516 1798 2183 2522 2927 2596
AVERAGE:

Daily Running Sut 44] 101 441 455 170 438 448 451 450.7
Daily Qutput

{1000 ton Kam.) 344 248 270 Jlo 281 207 274 320 336 jos
Average llaulage

(Tons) bu7 072 B4S 791 793 790 739 800 802 734
TOTALS



TABLE Sk
TAZARA: TOTAL LOCOMOTIVES - APRIL 1987

ITEM CLASS TOTAL REENGINED DAMAGED NCT OPERATING
NO. TYPE NUMBER OR N TOTAL REPAIR REPAIR-
PURCHASED PROCESS NO. -ABLE ABLE

1 DFH?2 DH,MAIN LINE 97 206 41 10 31 29
2. DFH1 DH, SHUNTER 17 2 2 1 1 13
3. DFHZ/ DH, MAIN LINE 206 -1 1 25

MTU
4. DFH1/ DH, SHUNTER +2 2

MTU
5. KRUPP DE, MAIN LINE 14 (3) 2 1 11
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TABLE ol;
FANZANIA ZAMBIA RATLIAY AUTEORITY
MOTIVE 10T 11 AVATLABILITY FUR TIE YEAR 19%5- 1986

MONTH e TANZANTA REGION e ZAMBIA REGION

TOTAL 10708 BAYS s ENTAGE 100 TG LTS HAYS PECINTAGE 1.0CO

 APLUCATED o AVALLIBILIIY o AbruldTeEp o AVATLABILITY

DE b/ U G Lty of DE/MEU LERY T LE SUHTY BER2T DRI DE DE/MIU DFIIZ DAN
July 1985 217 30 Bog 310 70.a 496 0.9 0l.2 217 ! $5d 155 ol.9  70.4  28.5 75.5§
Algus t 217 3 364 300 71.w 83,2 39,7 7.1 217 tu <5 1SS 6S5.1 SB.Y  27.8 82.1
Sepiember 210 310 840 J00 0 03, 45.5  3E.00 7207 zlu Y00 S40 ESU 55,4 747 36.R 5.4
October 217 3o ol 0 S50 45020 35,90 7003 217 ) 558 155 42,0 o8.1 28.8 66.1
Noveaber 210 314 8§22 300 7500 62,3 336 05.8 210 i 540 150 4.1  50.4 35.9 74.5
Le cenaber 217 141 437 30 73,4 73.8 33, 70.0 217 Ll 527 1SS S0.2  62.5 30.7 73.2

January 1986 217 SRR 837 310 S8.3  o5.9 35.8 73.8 217 541 527 155 48.6  43.3 34.8 76.8
February 166 Sus 7506 280 o7.u 63.1 30.7 o08.5 196 508 476 140 52.4 55.1 32,4 60.0
March 217 341 837 310 ol.y 50.8 24,1 14.4 217 511 527 155 65.3 55.6  39.3 82.2
April 210 360 780 300 ov.u 6l.4 34.4 55.9 210 555 510 150 69.0 62.0 41.2 91.2
May 217 372 8006 U o7.0 53.0 25.1 54.6 217 372 490 155 68.8 60.7 42.4 87.2
June 210 Sel 780 300 o7.u 52.1 3o.2 5.8 210 Su 480 150 58.9  62.4 37.7 78.4

DF/MIY = DFHZ lo. wmotive with MIU diesel engine

Loco Days = tuwber of days during year multiplied Ly muber of locowotives in service.



TABLE 7E

PERCENTAGE COF MAINLINE LOCOMCITVES AVAILABLE BY TYPE AND REGION

PERIOD
Oct. 1986
Nov, 1986
Dec. 1986
Jan. 1987
Feb. 1987
Mar. 1987
Period
Average
Source:

TANZANTA REGION ZAMBIA

DFHZ DFHZ/MTU DE U50C DFH2 DFH2/MTU DE ‘U30C
34.1 60.5 64.7 N/A N/A N/A
35.3 62.8 59.3 N/A N/A N/A
31.1 69.1 51.3 67.2 83.2 88.0
33.2 56.0 61.0 61.4 76.3 84.9
29.7 60.2 59.8 56.3 75.0 87.9
37.8 60.9 63.8 N/A N/A N/A

6 78.2 86.9

33.5 61.6 60.0 61.

TAZARA Regional Monthly Performance Reports,






TABLE 9E
SUMMARY OF 1 OXen[IvE FATLUMES FOR DA QIRVINTIONAL LOQMUTIVE Folt THE YEAR 1uE5/86

. P LAIMONIVE FALLUKE  COMIONEN S
RATE

TOrAL (DOLING FOMPRISS0R ML TOTAL FAILURE
HONTU MUHETRAGE Dz dnE TRANSMISSION  Biiv ikICAL  BRAVES  SYSTEM Loslbs o PXIAUSTER WL IPPING  OIMEKS  FALLURES  PER 10 KM
July 186,081 17 3 3 - 5 1 2 - 3 34 18
August 200,037 u 1 2 N 2 1 3 - 1 14 9
Septecber 02,780 14 1 4 - 1 - 3 - - 23 1
Quarterly Totals 546,074 37 S Y 2 8 2 5 - 4 75 12.06
October 215,093 .0 3 4 - 2 - 1 - 2 32 14.9
Noveaber 211,247 17 5 6 - 2 - - - 2 32 15.2
Decerber 146,272 u 7 4 1 - 3 - - 38 26
Quarterly Totals 573,217 7 12 14 ) S - Ll - 4 102 17.9
talf Year lotals 1,109,291 2 20 23 5 13 12 - 8 177 15
January 184,755 Y - 1 - 3 2 - - - 15 8
February 185,897 12 1 5 - 2 - 1 - - 2] 11.3
Harch 176,238 25 3 5 3 3 - 1 - - {0 22.5
Qurterly Totals 548,390 16 4 Il 3 ] 2 2 - - 76 13.8
Apral 170,255 10 1 3 2 - 1 - - 1 20 11.4
Hay 142,582 8 1 ) - k) - - - k) 14 12.9
June 174,670 13 - k) - 4 - 2 - - 22 12.6
Quarterly lotals 493,543 3 2 y 2 7 | 2 - 4 60 12.2
Halt Year Totals 1,042,433 77 b L0 S 15 3 4 - 4 136 13
Yearly Totals Lii 2,211,724 171 26 43 10 28 5 I - 12 313 14.2
Yearly Totals for
DEH/MTUY 1,507,900 31 29 33 1 4 9 19 2 8 i1l 9.4

Yearly Totals
DE Xrupp 861,487 5 - 9 4 S ) - 43 11 83 9.6



TABLE 101
WAGON FLEET

76/77 77/ 7% 78/79 79/80 80/481 81/8¢2 82/83 83/84 81/85 85/86

TOTAL NUMBER

OF WAGONS It FLEET 1997 19y7 19597 1997 1997 19497 1964 [964 1964 1849
General User 0 lgie twiedeie amis asis gers o wnoer e Tiene
rankers T T T e T e T T T T T e
Others (Speciarized) sy sy sy T sy T
Average wagons 1 operation T TTTTTIIIIIIIIII s
daily on TAZAi: - - 1150 12l 1290 1209 113y ve7 825 779
aMBIA RatLeavs L Ty T T T T T T 23 sy sal
S T S

Average wagon turnround
time on TAZARA 11.7 11.2 18.9 17.2 23.4 206.1 25.5 17.4 15.6 16.6

Average number of days TAZARA

wagons held on Zambia RR - - .24 34.7 19.3 21.6 Ju.l 18.7 20.1 27.7
Avera§ﬁ wagon load

{Tons

Wagon load refers to actual freight carried vn each wagon and does not include dead weight of wagon.
Detention time refers to Jduys spent by wagons on Zambia Railways iastend of on TAZARA.



TABLE 11E

MAIN LINE LOCMOTIVE CHANGE FOINTS - 1992/93
(including the Frelght System)

PARAMETER DAR ES SALAM  MLIMBA  MBEYA CHOZ1 MPIKA NEW KAPIRI
BETWEEN (T) (T) (1) (Z2) (Z) (Z)

TYPE OF

LOCOMOTIVE DFH2/MTU DE DE Dk DFH2/MTU  DFH2,/MTU

Max1imum

Track speed/km/Hr
Between Parameter

Points 60/ 70 70/40 40,500 60750 60,70 70
Actual Speed km/Hr d40/33 33740 40 40 40 40
Kim. Distance 0 502 354 1uds 1420 1500
Hours 0 13 24 29 39 50

No. and Type
of Locomotives
Reguired 18 DR
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TABLE 12E
ANNUAL MAINTENANCE AND REPAIR PRODUCTIVITY PLANS TAZARA 1986-7

Conventional DFH Locomotive and motor trolleys (Locemotive availability 40%)

NUMBER OF LOCOMUTIVES

DESCRIPTION REGION  TANZANIA  ZAMBIA TOTAL MAXIMUM ALLOWANCE
CLASS REG ION REG ION DETENT ION TIME IN DAYS

Intermediate

Inspection A 110 04 174 3
Light repair B B 2 15 41 6
Light repair A C 14 11 25 35
Medium repair D 10 5 15 60
Heavv repalr E 2 2 4 90
Accident repalr G 2 1 3

1o HP trolley

repalrs T 4 4 8

Repowered Locomotives (Locomotives availability 65%)

Engine Repair  Tanzanla Zambia Total Maximum allowance

Hours vlass Repion Region detention time 1n davs
500 WA 42 40 82 2

1000 W /B 21 20 11 5

2000 W /C 17 1o 33 15

8000 W /DorC 2 2 4 60

 aa e - an e = wh % M e e e e SR 4 e R e e A m T S Y % YR MR G A% M SR Gm e e P s A R T m e e R e G A W E% N WP e e S TE G G e D S e YR Y W 4B W R A W W

Diesel Electric Locomotive (Locomotive Availability ©5%)

Repalr Repair Tanzania  Zambla Total Maximum Allowance
tefinition  Class Region Region detention time in days
Monthly G2 37 34 71 1

3-monthly 63 10 8 18 1

Hemonthly Ld 5 4 9 2

Somagl Gl 0 ¢ 0 4

RPN Y Go 3 3 7 6

T-vearly (7 3 2 5 8

Accident G 1 1 2

hr m e n e em v e e v e e e e T M e e PR M R TE R TR D R W e S AD R 4P A AR GR TP VR LD E Y S e D P W D R W W D ER GU D WP R TE R D T W W R S G ae W e W
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TRAINING AND STAFF DFEVFELCOPMENT

Present Status of Staftf pDevelopment in TAZARA:

Trainirg tor TAZARA which has heen primarily cn-the-job (o-7-t)
was provided by the Chinese on a large scale at the beginnipg of
operatiors in the 197Cs. In 1976 over 2,000 Chinese were working
on the railroad. Since then o-j-t has been provided on a smaller
scale bv the 150 man Chinese Pailway Fxpert Team (CRET), and bv
Zambian and Tonzanian enmplovees in supervisory pesiticens. The
CRET concentrates on trouble shooting. The amount of actual
skill transference From the CRFT to TAZARA epplevees varies a
great deal according to the efforts made in this regard by
individual CRET menbers, their ahility to communicate in Erglich

or Swahilt and the time available.

In addition, the Chinese established a training school in 1975 at
Mpika, Zambia. Since the departure of the Chinese teachers in
1981, the =chool has been run by TAZARA's local {(Zarhian and
Tanzanian) staff. The schcol has a permanent staff of 28

LN oo e b B
nal> d TNy

Instructors and o toial of 7C emplovees. 1t
facilities fro 240 and clacsronm canaciry €ar 300 crudants,  Tha

school has conducted courses for approximately 1700 students

since 1978 with the following departmental distribution:

Y

v )
3
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Pepartment No of Students
Mechanical Fngineering cee
Tratfic and Transportation 544
Civil Enginecring 214
Signalling and Telecommunications 206
Finance and Supplies 4¢

16009

In addition, 536 students have been tested for the Trade Testing

Department in the same periond.

]

he 32 different courses taught vary in length from two weeks to
three vears, with most being of short duration. The schocl is

under-ntilized.

The school has =0 far provided rrairing mainly for locomcotive
drivers and sigrnalling ana telecommunication techricians and
artisans. Other categories of staff for whom training has heen
undertaken hut for a limired pronarrion of persapne] are
teieprint operators, station foremen, tratiic operators, train
v train conductors, controllers, coach anid wapgon
inspectors, shunters, paints men, ltocomotive rechnicians,
permanent way artisans and permanent way technicians. Recently

the school has begun or is planning courses for commercial



clerks, statistics clerks, number takers, officers in the Traffic
Department and in mechanical draughting, production managemenpt apd

supervision skills,

A major weakness of the scheool is its lack of applied or '"hands on"
training. This is due both to a lack of adecuate materials at the
school and lack of using the Mpika workshop and related TAZARA

facilities.

TAZARA attempts to have training at the school organized in
collaboratioen with the various Head Office departments. Fach
department has a training committee or coordinator responsible for
charneling requests and recommendations For coturscs. The training
school sepds course svllahi to the deparrments for commert. Scpe

departments are stronger than others in carrving out these

respensihilities,

To date, TAZARA has devoted a significant amount of firancial
resources for training. Belween 1979 and 1984 sliphtiv over TSH 32
million was spent on training. Forty-four percent of this amount was
provided for overseas training (for upper level staff): 25% for
courses at African institutions other than Sipenay 155 for seminars;

and che remainder (approximately 16%) financed the school at Mpika.

In 1985/86 TAZARA financed 15 continuing trainees (9 local and 6

overseas) and 14 new trainees (7 local and 7 overseas) for a



budgeted amount of TSH 10.25 million. The 1986/87 approved bhudget is
TSH 8,533,000 to cover 18 continuing trainees (12 local and 6
overseas) and 11l new trainees (4 local and 7 overseas). The major
fields for continuing training are accountancy (usually one vear
certification) courses and engineering. [In TAZARA's lexiéon

"continuing' training 1s any period over three months.

Some TAZARA emplovees are trained under Tanzanian and Zambian
government scholarships. In June 1986, 28 Tanzanians and 14 Zamhians

held government scholarships.

Training outside TAIARA is considered and decided upon by the
Training Selections Administrative Committee chaired by the Deputy
Managing Director and consisting of heads of department in the head
office. Departments have developed a general five vear training
plan. Requests tor individual training are received. However, there
1s no orgarizaricnal plan ourlining which kind of education and
courses shouid be preferved, The crireria tor selection of
individuals based on job performance as well as aptitude and other

variahles needs to he strenorhened,

-
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IT. Training and Staff Development Ne

Three major studies have thoroughly identified TAZARA's needs,

including those that are subject to improvement through staff






the number of expatriates has been reduced from over 2000 to less

than 170,

While not diminishing these accomplishments, all the studies to
date suggest that TAZARA's efficiency and worker productivity are
significantly helow standard. The Canadian Pacific Study

states: "'There is sutficient evidence demonstrated bv the number
of derailments and accidents, lack of effective accountine
systems, and by the low productivity in the workshops to supyest
that a considerable amcurnt of corparare effort in the pexr few
years must be dedicated to improving the =kills of the overall

workforce". (p.115).

Specific training needs vary with departments and job level.

However, the most critical are the following:

1. slore an-rhe-job trainine tn reinrfarce and irprove techpical

skills already accuired, davelen apalytical skills te

identifv and solve problems. and develop skills in

maintenance and management.

2 Improveront of produceiviey and rotivation, particularly in
the lower scale work force - grade 1-9 - comprising nearly

90% of TAZARA's work force.

3. The development of specialized skill areas which are
relarivply PPW NT p]nnn(—‘;‘. (P,n,, nlnor,qrjons nf onarry

<

equipment, mechanical track mainftenance eaquipment, solar



power eauipment) or in which there are insufficient nunbers
(e.g., accountants, enpineers and some upper level positicns
such as corporate planners, ecconomists and computer

specialists),

The individual projects in TAZARA's 10-year plan with ideptified
hands-on training needs are heing met bv donors. For exanmple
the Germans have provided c-j-t. for maintenance of its
locomotives, the Austrians for permanent vay sections, FIMNIDA
for occupational safetv, the Germans for workshops, USAID for
G.E. locomotive mainrenance. There are still some Important gaps
in on-the-job training. TAIARA officials believe there needs rao
be even more emphasis on rtraining for track maintenance and

on-job-traininy for all of the on-line emplovees. Fven in areas

of donor assistance, not all emplovees in these areas will

receive rrainipre.

Several studies have recommended the Mechanical Engireering

Department develop its own training function rather than relvy on
the Mpika school. This change would increase the effrectiveness
of its workerc hv nrovidine mars cracrical bapde on opmainins

The recommendation has been accepred and seveal projects (e.g.,

ME:1, ME:2, ME:3 and ME:4) have provisions for this.



Serious problems have heen identified in the finance and accounts
sector, largely because of vacancies and staff shortages. The
NORAD appraisal mission identified "a huge need for accountancy
traininpg ar all levels"., TAIARA is aware of this problem and it
Is partially heipp addressed in several ways. It is expected
that the pew salaryv and besetfit plan adopted by TAZARA will stop
the exodus ot aualified accountants that has historicallv taken
place. NORAD and FEC have expressed interest in providing
training in this area, but specific proposals have net vet been

Jdeveloped,

TAZARA has accepted the reccmmendations to reorganize the
Persennel Department. This Department has the responsibilitv for
industrial relations, manpower development and rraining. In
order to develop, maintain and secure continuous evalvaticn of
training needs and manpower Jdevelopment a new Manpower and
Training pepartrent will oo cpegren s [rowill be ostarfed b
evisting staft frem the Trainine School and from the Personnel

Departmer t. NORAD will assist in this endeavor through project

GM: 2,

While several nroposed proiects (e.o., CE:I, GF:11 and GM:2)
provide assistance to Mpika School, it 1s generally telt that
more technical instruction should he done cn the job site (i.e.,
workshops, line etc.) and Mpika bhe used more for activities that
wuold be best Fitted for classrooms and serinars (i.e.,
accountancy, sales, management seminars, telecommunications,

etc.,). However, even in these activitiers much closer



collaboration between Mpika and the technical divisions is being

sought. This «will be part of NORAD's G)N:2 project.

TAZARA will at some point, have to computeri:ze. Currentlyv, a
rather archaic and inefficient computer is used for pavroll,
However, scheduling, inventory, recerds and maintenance are dope
without the use of computers. When the svstem is developed,
training programs for management vtilization, and maintenance of
the svstem will also have to be developed. Currentlv, nothine is

being done in this area,

III. Manpower Development Plan

Project GM:2 (Manpower Development Planning and Training
Facilities), funded bv NORAD has set up a Coordirating Unit for
all donor activities and will develop a long term Manpower
Cevelepment Tlan bosed upon TAZARA'S 10-vear Peveleprent Flan,
The development of this Plan is expected to take three vears and

will be in two phases.

The first phase (12-15 months) will include four aspects:

1. A strategy ftor manpower registration.

2. A strategy fcr manpower development including organizing a

new Manpower and Training Department.
p

3. A Comprehensive Manpower Development Plan,

W



4. An implementation program,

The second phase (24 months) will result from the finding of the
first phase. Some possible components might include:
1. Development of a Manpower Section within the Personnel

Department.

2. Provision of Training Aids.
3. Training of Instructors and Supervisors.
q. Managerent Training.

It is anticipated that components of Phase 2 will be picked up~by
several donors. However, all manpower development activities
will be coordinated bv the Manpower Secrion and will cenform to
the Manpower Plan.

The training program of this project has been vetted with the
TAZARA management and MORAD-led coordinating unit. It obviouslyv
pre-dates the Mappewer Plan. However, ir addresses already
identified critical needs and will become part of the overall

manpower program.

The Project Training Plan

The Froject Training Flan addresses priority needs that are not

being addrescad wy ather donor

1]

A, On-the-jobh aperations and maintenance training for G.E.
locomotives.

E. Mid- and upper-level manapement training aimed at improving



productivity and efficiency.

Study Tours for lower orade staff to increase their
knowledge and skill hase and increase motivation.

Higher level participant training in areas related to the
Project technical assistance (i.e., corperate planning,
accounting, management training, mechanical engineering,

railroad manapement, cconomist/market analvst).

On-the-jeb Operations and Maintenance Trairing for G.E.

Locomotives:

On-The-Job training will be provided bv an engineer
experienced in the operations and maintainance of G. E.
locomotives. He will reside ir Mbeya and work at the Mbeya
workshop. However, he will travel to other sites aleng the
railway line as needed. Working on a one-on-one basis he
will transfer his svills to the Foareman, ar~tisans and
workshop supervisors with whom he comes in contact. This
individual is already working in Mbeva under a contract with
the FRG. The Project will pick him up after his current
contract expires, which is anticipated as month four of the

Project.

Management Training:
This element of the project will assist in improving

productivity and efficiency by developing and carrying out

qéé,



management training p.ograms that will improve various work
related behaviors (e.g., communications, decision making,

supervision, planrning, discipline, morale, problem solving).

Training is based upon a participatory prohlem oriented and
experiential model. FExperiential adult education technioues
are used in which the participants draw on their own
experiences to analvze problems and work cut solutions.
Activities are used in which participants increase their
management skills (i.e., communication, supervision, etc.).
This tvpe of training is bhased on the premise that training
can lead to changes in attitudes and behaviors when teams of
collegues receive the same training, punctuated by

on-:he-iob follow-ups.

Discussions and team building takes place. Lectures are not
given. The process is ongoing and alsc action oriented.
Teams are created, problems identified and strategies for
solution developed. Groups are brought back together
periodically te assess progress and revise their plans and
strategies. It is anticipated that a supportive climate
will be develnned in which communication vertically apd
horizontallv, 1s improved. Manavers themselves will
identity constraints, Jdevelop solutions and dJdetermine those

management strategies bhest suited to their own situation,



Training Cycle

There are approximately 180 mid to upper level managers in
TAZARA (levels 11-21 on the TAZARA salary scale). These
will be divided in five groups of 30-40 each. Each group
will undertake 3 training sessions approximately &-10 months
apart over the life of the proiect., It is expected that the

initial session will be three weeks and the twe following

sessions two weeks each.

This training strategv is based on that successfully used in
several projects including the Tanzanian Training for Rural
Development Project. Under that project 10 wemhers of the
Tanzanian Institute for Development Management, at Mzumbe,
were trainhed das trainers. Severdal of these can bLe
classified as excellent trainers. At least tve of them are
expected to be part of the management training team for this
projecrt. Thev will he teamed with two trainers from the
Mpika School statt, the American long term training
consultant and one short term railroad management
specialist. The short term specialist will vary depending
on the particular need and may come {rom the United States
or the Trarnsportation Division of the Fasterpr and Southern
African Manpagement institute (ESAMI) in Arusha, Tanzania.

As the training prograr cortinues, the American lops ternm
consultant and the IDM trainers will plav less of a leading

role and the Mpika trainers will hte developed as the primary



trainers. By the end of the project there will be a core of
management trainers trained in on-the-job experiential

training technicues who will be able to continue the pregram.

Illustrative Plan:

Session I:
Phase 1 - TFamiliarization, needs identification and
Planning-3 weeks. Two IDM trainers, two Mpika trainers and

one oltside management specialist for three weeks each.

Phase 2 - Workshop/seminar-3 weeks. 30-40 participants.
The staff as outlined above. However the outside consultant

will be used for only two of these weeks.

Phase 3 - Assessment and forward planning: 1 week - the

IDM trainers and Mpika trainers.

Session II - Approximately ei1pht months later
Phase 1 - Needs identification and planning 1-2 weeks: one
or two I[DM trainees (depending on strengths of Mpika

Trainers). Mpika trainers for entire period.

Phase 2 - Workshep (seminar) 2 weeks: Sanme staff as Phase
1 above. 30-40 participants (same participants as in

Session 1).



Phase 3 - Assessment and Forward Planning - 1 week: Same

staff as above.

Session [1I: Approximately eirht months later
Phase 1 - Needs Identification and Planning - 1 week: Two

Mpika trainers, one IDM rtrainer if needed.

Phase 2 - Workshop seminar - 2 weeks: Same staff as Phase

1 with addition of outside consultant.

Phase 3 - Assessment/Planning, 1 week: same staff as Phase

1.

Back home follew-up:

About midway between sessions teams of trainers will make
visits te the job sites where possible, for short
fFollow-up/feed back sessions with small groups of
participants. This will involve I pairs ef trainers {e.g.,

2 IPM, 2 Mpika) tor two weeks each for the initial follow up

and 1 pair of trainers for two weeks on the secend fellow-up.

Venue, Facilities, Staffing:

The management worksheps will take place ar Mpika Scheal apd
TAZARA headouvarter< at Dar es Salaam. There are adecuate
fFacilities at both locations. A small amount of training
equipment and supplies (worth $75,000) will be ordered and

used at both locations.

/\d 4



A full time management training consultant working with the
TAZARA Chief Training Cfficer in Dar es Salaam, will be
responsible for carrving out this program. A core of four
trainers from the MMpika School will be used throupshout the
program. This will involve a total of 200 person weeks or five
person vears of Mpika sraff time over a three vear period.
Obviously close coordination will be needed between the Personnel
Department and Mpika Schoel to insure staff and facility

availablility.

Executive Manaoement Training:

A special cvcle of manegement development seminars will be
developed for the dozen most senior executives. They will follow
a similiar format as rhase described above except for some

important differences:

They will be shorter duration: 1 week. They will focus on
a wider range of izzues, such as policy dialogue and
organizaticnal development and alse be designed to
familiarize the sepior management with the process oriented
management development approach being utilized in the lower

level management workshops.,

They will utilize mere nmutside expertise and venues away
from TAZARA. The first being held in the U.S. and combined

with a study tour.



Short-term Work Study Tours for Mechanical Engineering Staff:
Technical training provided by the project to lower grade staff
will be complemenced by study tours for selected staff from grade
11 or below. The cbjective is two-fold: (a) provide a breader
base experience from which they can view their own job throush
exposure to people in the same or similiar positions elsewhere
thus increasipg their knowledpe and skill hase and sense of
commitment; (b) provide a reward based on job performance.
Tours would consist of a orc-week tour of Mpika and Mbeya
vorkshop people to Dar es Salaam. They wil tour the operaticn in
Dar es Salaam including port operations and Head Office as well
as the workshop. In turn selected Dar workshop staff will be
sent to visit the workshops at Mbeya, Mpika. Since the travel
will be by rail they can experience or observe first- hand
problems related to poor performance. Participants will be both
Zambians and Tanzanians. The strategy will be to provide a set
of 3-5 topics on which the tour teams are expected to gather
information and 1mpressions. Thev studv teams will then reporr
back at group mecetings at their respective workshops. The
selection of participants will be based on iob performance and
limited to artisans and others in the lower g¢grades. Logistical
arrangements will bhe the responsibility of the preject training
staff (manaveaent and technical consultant) assistod by

department



supervisors. Since a more senior person from the workshops will
act as tour leader, this persen should serve as a translator, if
necessaryv, so that good workers will not be ineligible because of

their lack of ability in the language, e.g., Swahili or English.

The Project's long term technical consultant for the Mechanical
Engineering staff, and Mpika trainers and senicr workers will
help develop the topics and programs. Occasionally, for purpose
of monitoring and planning, the technical consultant, management

trainer and an Mpika trainer will accompany the tour.

Study tours such as these are needed for lower grade workers in
the other departments as well as mechanical engineering. It is
expected that if these tours prove successful, they will, with

the assistance of other donors, be expanded to other departments.

Illustrative Study Tour Program:
Phase 1 - Planning - 1,2 dav: one resource person (trainer or

technical consultant), 5-6 participants,

Study tour - Five to seven days, including travel time - 5-6

workers, periodically accompanied by resource person.

Follow-up discussions/seminars - 1/2 day tor each of the working
units represented by participants on the tour. Occasionally

involving resource person.



D. Participant Training:

Long- and short-tetrm participant trainng will be provided geared
to the technical assistance provided by the preoject. Funds for
six Masters' deprees will ba provided in the areas of most
immediate need: at least two accountants (for Senior Accountant
positions), cne corporate planpner and one mechanical enpgipreer
(for Senior Planning Ofticer Position). Short term
programs/study tours in the U.S. and LDCs will be provided for
‘managers technicisns and trainers in such areas as railroad
management and operations, materials management, pricing and
costing, transport statistics and informatien services, coepputer
programming/utilization and training of trainers. Work study
cousrses run by G. E. in various aspects of railroad maintainance
and operations will also be utilized. When possible experts will

be brought to TAZARA to conduct training.

Early in the project, five Mpika trainers will be sent to the
U.S.D.A. Trainers ot Trairers ©Course in order to provide scre
grounding in the experiential and process-oriented management

training techniques that will be used,.

The Personnel Officer, assisted by the management training
copsulrant will develop a narticinant trainine plan bv the end of
month 12 of the project. This plan will be revised at tnhe end of

month 24 and 36. It will include the shert- and long-term



training nceded, geared to the project and in priority of need,
The exception to this procedure will be the initial Mpika
trainers selected for training of trainers workshops, as they
must get this management training program scheduled to begin
month 12. Alse, rhe lopg-term participants in critical areas
will be processed as soon as adequate candidates are selected.
The criteria for candidates selection will include the following:

Appropriateness of his’her function

Performance on-the-jobh

Ability to do academic work in English

For certain fields demonstrated ability to do math and

science

Academic qgualifications

The Trairing Plan and candidates nominated will be subject
to AID concurrence. Training will be done in accordance to

AID Handbook 10 regulations.

The USAID/Tanzania Mission which has an experienced Training
Officer and an Assistant, will be responsible for processing
PIC/Ps and participants, using the services of
AID/Washington and assisted by the Project technical
assistance team in defining the training programs and

identifyving t:iaining institutions.



V. The Management Trairing Technical Assistance:

The qualities of the management trainineg technical assistance
will be the kev ingredient tor the success of the training
program and, in turn, the 1pprovement of TAZARA's efficiency. To

direct and carry out this program a small group of American

sl

management specitalists should be utilized for short term
consultancies. This approach will insure centinuity and a minimal
loss of time because of the need “or tamiliarization. An initial
consultancy of several months will be necessarv re copduct a
needs assesment, estahiish benchmarks, etc. These persons must be
experienced in three types of management training activity:
experierrial education, organizational developnent,
process-oriented management techniaues. Thev must have
successful experience working 1n these areas in Africa. They
must be cnergetic, willing to get their hands dirty and be able
to eperate in rhe cultural miliew of TATAPA While oxnerience in
railroads would be desirable, the skills and qualities described
above are more essential. The organization and management
problems of TAZARA are not verv much different from other
institutions in the region. They are subject tc improvement by
the management training sodel Jescribed above whioh will be

modified to TAZARA's special circumstances.

Some of the initial gearing-up acitivities that will have to be
done during the first six months of project acitivity include the

following:



Cevelop a global needs analysis for all three aspects
of project training, i.e., o-j-t management participant
training, study tours (month 1 thru 6);

Develop dertailed training schedule for all aspects of
project training (7-9);

Develop benchmarks for evaluation of training programs,
including objective criteria (1-6);

Develop tormal coordination mechanism for training,
planning and implemenratien that involves participation
of all departments (1-0);

Develop detailed Programs and schedule for all project
training (ongoing);

Initiate in-house training programs: management
training (month 6-%) studv tours (6-9);

Initiate external rtraining programs; participant

trainineg (¥-6), studv tenrs (6-0):



15

24

Project

Month

6

12

Illustrative Plaa - Schedule

Arrival of short-term management consultant

fer 2-% mornzhks

Training MNeeds Analvsis developed
Evaluation Criteria developed

Formal Coordinating Mechanism developed
Agreement reached with IDM for use of its
Trainers.

Detailed Training Programs & Schedules
developed.

Participant Training Program underway - at
least two L.T. and two S.T. participants in

v

training.

Study tour program for Mechanical Engineering
program besins.

In-service Management Training begins.

Senior Fxecntive Mapagement Seminar completed,
Remaining lone-term particinants selected

Remaining Mpixa trainers receive ToT training.

All in-service mapagement training groups
have received Session I training.

10 study tours completed



36

48

Training schedule revised for next year

Rermaining long term participants begin trng.

Two L.T.

participants returned.

10 additional study tours completed,

Session 11

Remaining L.T.

Session III management training completed.

10

additional

management training completed

participants returned,

study tours completed,

VII. BUDGET FOR TRAINING COMPONENT

S.T. Consultants - 15 p. m.

Executive Management -
In service maracement
Participant Training
Studyv Tours

Equipment/supplies

3 workshops

u.s. $
330,000
70,000
250,000
460,000
18,000

75,000

$1,203,000

.-
-
b
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KEY TO SCHEMATIC:

0 - Study Tour

EM - Executive Management

A/E 1 - In service Manapement Phase 1 - Group A-F
A/E 2 - In service Management Phase 2 - Group A-E
A/E 3 - In service Mapagement Phase 2 - Group A-F
P.T. - Participant Training

T0T - Trainers of Training

1. - Arrival of Manapement Training Specialist

2. - Training Needs Analvsis developed

3. - Coordination mechanism developed

4. - Benchmarks and ohjectives Criteria established
5. - Agreement with IDM

6,7,8- Detailed Training Program and Schedule for upcoming

vear developed.



ANNEX H

BUDGET COSTING

Notes on Costing/Budgets

Y. Locomotives and Spare Parts:

Price of locomotives are calculated at $1.5 million each
Cost of 14 at $1.5 million = $21.0 million
20% equivalent of capital cost for spare parts is $4.2 million

2. Tools, Equipment and Spare parts to overhaul 11 and repair 2 GE/Krupp

diesel electric lncomotives

Costs are from sample current G.E. and other suppliers catalogues.

3. Long Term Technical Assistants per annum:

Assumes a ftamily of four, two of whom are school age children, one
will be on site for three years, and other away at school is

estimated at $256,300 per vear.
4, Short-term:
a. Final IQC - $15,000 per person month;

b. Rail Management Contractor - $22,000 per person month.

5. Local Salary Schedule:

Local Personnel salaries are consistent with the TAZARA and GOT

salary scale including all other benefits.






B.

Short Term Consultancies per month:

(1) Actual fees paid for financial IQC consultants

Salary

Per diem ($73 per day)
Transport roundtrip from USA
In-country travel

Car rental

Overhead 60%

ROUNDED TO $

(2) Representative cost per month for railway engi
consultants in Tanzania, Louis Berger Internat

Cost Element
Salary
DBA Insurance
Per Diem $73 per day
Transport to/from U.S,
In-countrv travel
Car-rental
Misc. (visas, innoculations, medical, etc)

Sub-total
Overhead

Average Cost per month

Rounded to

in Tanzania:

6,760
2,190
2.500
100
400
2,700
72,38

15,000

neering

ional Inc.

6,760
168
2,190
2,500
275
400

250



ANNEX J

FINANCIAL ANALYSIS AND CURRENT DEBT OBLIGATIONS

TAZARA's Financial Position

TAZARA's total performance during FY 85/86 and first quarter of
FY 86/87 was satistactory; 330,246 tons of freight traffic were
loaded against a target project of 196,597 tons., Similarlv, the
334,109 passengers conveved exceeded the budget figure by 1109
passengers. Performance was 27% better when compared with same

quarter 1985/86 financial year,

During the quarter in question, a net surplus of TSH 139,543
millior was registered against a budgeted loss of [SH 27.34
millien. The favorable financial results wero basicallv due to
higher tonnage conveyed during the quarter as well as the tariff

review.

Debt Repayment

TAZARA has incurred debt not only in connection with the
original plan and rolling stock, but also for parts and
materials used in the first four vears and the current three
years ol operation.  Repavacnt of the Jdebt iacurred ror edl L
matertals wiil not be campleted until June 1991, more than ten
years after they were used. Materials under the current luvan
will not be paid for completeiy until 1993, or 7 vears after
they have been used up. For purposes of depreciation,

locomotives have been assumed to have an effective life of 15



ro
]

vears. Those acquired under the 1980 loan will be paid for by
June 1994, or at the end of their planned life, while those
acquired as part of the original loan will not even begin to be

paid until after their cxpected life.

Other loans such as RMBY 427,850 for the Chinese technical
assistance RMBY 10 million for supply of spare parts and RMBY 2.7
million ftor repatr material on Chambeshi Bridge have also been

rescheduled.

In the course of the tripartite talks between the Government of
China, the Government of Tanzania and the Government of Zambia in
1385, new schedules were established tor the repayment of three
outstanding leans and one new one., By agreement, no interest has

accrued from that date forth. These loans are the following;

a. Commencement of repavment ot the original loan of RMB 988
million Yuan has been rescheduled from January 1, 1983 to
January 1, 1988, The tinal ot 30 equal payments will be due

in 2022.

0. The loan fof paits and wateridis from startup cacough 1980
for a total of RMB 91.9 million Yuan has been rescheduled to
commence in October 1987 and be paid out in equal payment

over five vears.

s



c.  The loan of RMB 11.2 million Yuan signed in 1980 for 12
additional locomotives has been rescheduled to commence on
September 1, 1987 and is to be repaid in 10 equal

installments.,

d. A new loan of RMB 30 million Yuan has been signed to cover
parts and materials for the three years commencing October
1983. It is to be repaid in five equal annual installments
comnencing October 1, 1989,

The total of these RMB 1,121,1 million Yuan.

All loans are recoverable in equal shares from the Government of
Tanzania and Government of Zambia. [If these loans are passed
directly through to TAZARA, which then retains liabililty for
their repayment, and all of the new loan is used, a debt
repayment schedule can be drawn for the fiscal vears 1986/87
through (021,22, Table J-1 shows the details of the repavment of

the four loans in RMB Yuan.

German Loans for Krupp Locomotives

In 1984, FRG provided TAZARA with 14 Krupp locomotives valued at

DM 50 milidon, in luans.  OM 30 willion was coiverted tu a wlane

to the Tanzanian and Zambian Governments in equal proportions and
later the DM 20 million as a grant to the Government of

Tanzania. The locomotives were passed to TAZARA by the two

governments as equity,
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TABLE J-1

PAYMENTS REQUIRED FOR EACH OF THE FOUR CHINESE LOANS
(Million of RMB Yuan)

NEW PARTS
PARTS AND AND

ORTGINAL MATERTALS LOCOMOTIVES MATERIALS
YEAR LOAN LOANS LOANS LOANS TOTAL
1986787 18.384 18.384
1w87 88 18.384 l1.12 19.504
1988789 1§.384 1.12 19.504
1989/90 18.384 l1.12 6.000 25.504
1990791 18.384 1.12 6.000 25.504
toul uaz 1.12 6.000 7.120
a9l 95 32.93 1.12 6.000 40.050
1993 -9l 32.93 1.12 6.000 40.050
fawvy/as 32.93 l1.12 34.050
1995, 4 32,93 1.12 34,050
loan a7 32.93 l.12 54.050
PosT Ay 32.93 32.930
laugd, ua 32.93

NOTE:

23 more payments on the original loan of RMB 32.93 million Yuan will bhe
required, ending 2022,

Ll
s






MTU Engines:

TAZARA obtained suppliers letters of credit for the MTU diesel
locomotives for the retrofitting exercises. Although they
defaulted and accrued interest at 6.5% on the unpaid balance,

TAZARA authorties assured PP team that there was debt outstanding.

Tratti1c Forecast:

Forecast of goods and passengers through TAZARA - (imports and
exports) have been prepared by TAZARA for the period 1985786 to
1995796, The forecast provides a basis for determining an
appropriation size for the number of locomotives over the next 10
yvears planning period and far establishing line operational and
equipment requirements.  For the TAZARA 10-Year Plan, the
different goods categories projects are those which traditionally
have passed through TAIARA plus additional possible diversion
from South Africa, Malawi, Zaire., Zambia and Zimbabwe., These
consist ot copper, petroleum products and general cargo. A
summary ot the forecast is shown in Table J-3 in thousand of

metric tons.









Effects of the Dual Currency Tariff Schedule:

The accounting svstem divides the tariff in Shillings by
11:2 to obtain rthe rtariff in Kwachas. After collecting the
amount due in Xwachas, the cash is converted the Tanzania
shillings at the prevailing rate which is substantially

below the 11:2 rate used in the tariff schedule.

For example, if a customer ships class 8 goods 1,500
kilometers, the tariff is 206.30 shillings or 22.87 Kwachas
per 100 kg. If 10,000 kg were shipped, the amount invoiced
would be K2287 but the amount recorded in the books both
receivable and revenue would be 20,630 Shillings. The
customer remits k2287 which 1s then transfered to Tanzania
Shillings (assuming this can be done without undue
difficulty). Since the current (April 1987) exchange rate
1s approximately 6.87 the amount actually received would be
TS I5,711.0%.  This represents a loss of I3 4uis.31. which
is 24%0f the amount originally invoiced entirely due to

foreign exchange.

This can be summarized in the following table:

Shillings awachas
Amount invoiced 20,530 2237
Amount Collected 15,711.69 2287
Lost Revenue 4,918.31 -

.
Com?

o

Lo


http:4,918.31
http:15,711.69
http:15,711.69

This illustration demonstrates a policy problem for

TAZARA, i.e., is a dual currency tarif{f schedule

appropriate when one currency 1s floating and the other

fixed.

In addition, TAZARA's revenue policy which was adopted

in 1979, states that ''revenue 1s brought into account

in the region in which 1t is collected". This means

that all shipment of goods between Tanzania and Zambia,

whichever direction, are considered as revenue for

Zambia since the customer 1s located in Zambia and is

billed in Kwacha from Zambia region. This policy

creates difficuluies For TAZARA because:

d.

Given the current taritf structure and the current
foreign exchange rates between Kwacha and
shillings, large foreign exchange losses can occur;
Because or the hrpvicultres o otranstering funds
between Zambia and Tanzania, the effect is to make
more funds inaccessible to the region that has the
greater requirement for funds:;

[t distorts the revenue and traffic volumes
dctually gencrated by cach region; and

Defeats rhe hasic internal cantral concent of

recording transactions us close to the time and

point of origin as possible.
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ANNEX K

ECONOMIC ANALYSIS

Introduction

Recognizing the urgent need to improve its operational
capability, TAIARA drew up an investment program in the
form of a 10-year Development Plan to hegi in 1985. The
total investment package costing about I 16,5 (1984
prices) includes a toral of 22 projects, of which 7 are
permanent way and construction projects: 6 are signal and
telecommunications projects; 7 are motive power, rolling
stock and mechanical equipment projects, and the last 2

are general management and training projects.

The AID component of the total investment package involves
expenditure of approximately US$46.087 million and a
contribution by TAZARA of USH3.722 million. The project
aims at increasing motive power of TAZARA through purchase
of 17 new GE diesel locomotives, spare parts for new and
existing locomotives, workshop construction and related
tools and cquipment, training as well as long and short

term technical assistance.

TAZARA corridor is vital to the economies of both Zambia
and Tanzania, and there is urgent need both to accommodate
expanding traffic on this route and to reduce dependency
of Tanzania, Zambia and other landlocked countries of

Southern Africa on the South African transportation system.



Currently, in 1987, TAZARA is operating with flows
averaging 1.2 million tons both ways per annum (up from
0.9 million tons in 1985/86), but well under theoretical
capacity (about 2.5 million tons per annum each way)
because of operational constraints and efficiency
problems, among which are declining availability and
inadequacy ot motive power of the original Chinese
locomotive tleet, and shortage of skilled and experienced

staff.

The favourable conclusions arising from the economic
analvsis stem trom the positive long-term impact on the
combined national incomes of the two countries and of
TAZARA itself, if efforts are put to increase TAZARA's
operational capability. Ancillary benefits, which have
not bheen quantified, will stem {rom the significant
regional impact TAZARA will have in ensuring optimal

utilization of the regional tranportation system,

Macro-economic Overview

The economic performances ot Zambia and Tanzania. which
make up ownership of TAZARA, provide the appropriate
framework for analyzing TAZARA's role in the regional

transportation system.



Zambia:

Zambia's economic performance over the past decade has been
very slack, as evidenced by the performance of the economy,
which fluctuated between positive and negative growth rates

during the period 1971 - 1985, as follows:

1971-1975 - 2.5%
1975-1979 - -2.2%
1980-1983 - 2.0%
1984 - 0.7%
1985 - 3.4%

Correspondingly, Zambia's foreign trade showed an
inconsistent trend mainly because of the worldwide economic
recession, which reduced the demand for industrial raw
materiais. This situaticn was aggravated by reduced
production of copper, which accounts for about 90% of
Zambia's foreign exchange earnings (from 584,200 tons in 1982
to 479,000 tons in 1985). Recently, however, there have been

improvements of copper prices on the international market and

there alreadvy has heen a nush farvard in the coprer industry,

Agriculture production experienced a decline which ailso
affected the southern Africa region, because of a 3-year
severe drought up to 1984. Improved rainfall over the past

two years has helped the agricultural sector to hold its own

against the economic recession. The manufacturing sector



depends mainly on imported inputs and consequently has been
severely aftected by shortage of foreign exchange. Though,
in 1985 output grew bv 9% compared to only 1% in 1984, this
sector continues to perform at below optimum levels, a
sttuation which is continuously aggravated by the continuing

foreign exchange crisis.
g L

Tanzania:

What makes Tanzania's economv distinct fr~m Zambia's economy
is its almost total reliance on agriculture, which
contributes an average of 40% of the GDP in the economy. Yet
tor the period between 15606 and 1973, this sector grew by
only 2.3% per annum, which was not in keeping with the
population growth rate {about 3.4% per annum). In addition,
as the balance of pavments deficit further widened and
Foretgn exchange hecame more scarce from the period after
L1870, the country began to be more reliant on external
financing. The economic decline trend was also accelerated
by some external factors, including 1979 petroleum prices
increase, break up of East African Community, the 1978/79
tnvolvement in oche Yeanda war and werldwide recession. ALl
these negative factors, helped by inflation, had their
inevitable effects, mai: - decline of GDP (in 1983 it was
virtually at the 1979 level) and a sipgnificant decline of

imports and exports.



The decline in the economy is illustrated by the figures of
Tanzania imports and exports through the port of Dar es
Salaam. In 1978, the port hardled 0.9 million tons of
Tanzania imports and exports while the corresponding figure
for 1983 was 0.6 million tons. However, the Southern region
of the country where TAZARA traverses has recorded a positive

growth in agricultural production over the past ten vears.

Building of TAZARA has opened up large areas of the country,
making it possible that Tanzania may yet realize its
potential in moving its domestic goods. Currently Tanzanian
policy 1s directed toward improving use of TAZARA for the
agricultural arecas along this railway line. Dar es Salaam,
which is the country's main port, is supplemented bv the
other two smaller ports, Mtwara and Tanga, which are at the

moment catering mainly to local rtratfic.

3 TAZARA

(a)Significance of the Corridor:
In normal times, Zambia's foreign trade is handled by the
ports in Tanzania t(bar es Salaam), Mozamhique tNacala, Beira
and Maputo), South Africa (East London) and Angola (Lobito).
In the 1960s all Zambia copper went through Zimbabwe via
Beira until the border closure with Zimbabwe in 1973, In
addition, internal strife in Angola led to the closure of the
Lobito (Benguela) route in 1975. As an emergency measure,

Zambia resorted to airlifting of her copper, other metals and






As a matter of agreed understanding hetween Zambia and
Tanzania and because of its 50% share of TAZARA ownership,
Zambian cargo will always receive high priority on the line.
[n the event of closure of the RSA border to SADCC countries
the Tanzanian Governsent is commitred to diverting all its
local rrattic to the local ports of Mrwara and Tanga, in
order to leave the Dar es Salaam route for regional use byv

SATCC counrtries.

Table KZ compares user charges of various routes for some
Zambian major commodities. Although data is based on 1982
price levels and does not reflect changes in rariffs and
exchange rates which have occurred since then, the table
generally reflects a reasonabe comparative prcture. The
recent devaluarion of the Zambian Kwacha and the Tanzanian
Shilline have had rhe effect nf making the TAZARA rariffs
much more Competiiive With othel turifts 10 the reston.  lt
1s particularly advantaveous tor Zambia to use TAZARA in view
of the forcign exchange saveld. Zambia pavs TAZARN in Zambian
kwacha, Tanzania in Tanzanian shillings, while other

countries using TAZARA pay in hard currency,



TABLE K-1 - DISTANCES TO PORTS

ORIGIN  DESTINATION DISTANCE (km)
Lusaka Dar es Salaam (rail) 2,045
Dar es Salaam (road) 2,008
Nacala (by road to Mchinji and then
by rail 1,811
Maputo (rail 2,035
Beira (rail via NRZ) 2,026
Beira (by road to Lion's Den, then
by rail) 1,119
Durban (by rail via Botswana) 2,812
Lobito (by rail) 2,679
Kitwe Dar es Salaam (rail) 2,050
Dar es Salaam (road) 1,955
Nacala (by road to Mchinji and
then by road) 2,170
Maputo (rail) 2,409
Beira (rail via NRZ 2,400
Beira (by road to Lion's Den
then by rail) 1,478
Durban (by rail via Botswana) 5,186

Lobito (bv rail 2,437




TABLE K2 - USER CHARGES PER TON TO OR FROM PORTS
(Zambia Kwacha at 1987 prices)
Lowest Cost Alternative Indicated bvx

Dar es Salaam Nacala Maputo Beira Durban
Rail Road Rail+Road Rail Road Rail; Rail
Road
Exports
Copper (Kitwe) 75 30 210 130 130 125 145
Lead (Kabwe) 60% 115 125 Q0 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
[morts
Wheat {(Lusaka) 105 145 160 85 90 70= 120
Fertilizer (Kafue) 105 160 155 90 20  70* 125
Machinery (Kitwe) 340n 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
(b) Demand Forecast

The traffic component for purposes of analysis of economic return
for TAZARA 15 made up as follows:

- Zambia, imports and exports
- Zambia local traffic

- Tanzania imports and exports
- Tanzania local traffic

- Malawi imports and exports

Table K3 below contains TAZARA's revised traffic projections for
the ten year development period building up to about 2.4 million
tons by the year 1995,/9¢,






4,

Project Evaluation

(a)

i.

Basic Assumption.

Sufficient Response to Demand

Increased capacity analvsis based on TAZARA's 10-year
traffic demand forecast is as calculated in

Table K4. The assessed current TAZARA haulage
capacity of 1.2 million tons could not be
significantly e¢xceeded without the AID project, which
will assume, in terms of utilization per locomotive,
an average of 950 tons ot dead weight and €50 tons of
freight from each of 17 additional loncomotives. On
this assumption operational frequency for cargo
trains can be improved from the current 2 trains per
day each way to 5 trains per dav cach way, to reach a
tonnage of 2.1 million tons (1992/93 demand level).
Hence, for purposes of this project's evaluation, it
is assumed that traftic will not increase bevond the

1992/93 level.

The AID project assumes all extra diesel electric
motive power will be devoted to hauling freight
traffic. Extra motive power for increases in
passenger traffic will be provided by other types of
locomotives, thus making benefits to passenger
traffic indirect to the AID project. As it has been
estimated that the AID project will be a response to

TAZARA's projected freight capacity demands up



ii.

(b)

ii.

to 1992/93 (2.1 million tons), the balance between
AlD-provided motive power and the required optimum
power for the relevant planning period will have to

be provided through other donors.

Security

The project assumes that security will continue to be

good to the extent that it would little affect the
envisaged traffic ¢rowth pattern. If there were to

be a security problem on the corridor, Zambhia's
routing options would inevitably be adversely

affected.

Project Inputs:

Investment Costs

Table 6 (Page 94) contains details of the Project's
financial costs (1937 prices). Economic costs are
calculated as financial costs net of taxes and
interests. Cost distribution over the 10-year
evaluation period has been adjusted to take account

of procurement schedules and procedures.

Recurrent Costs

The raticonale for providing new locomotives as
opposed to repowering old locomotives has been given
in the Technical Analvsis {Annex E). Since this

project involves financing mainly new capital

o



(c)

equipment together with assistance in maintaining the
existing fleet, it will result in minor additional
recurrent costs. It has therefore been estimated that
the annual incremental cost as a result of adding new
diesel locomotives while maintaining existing diesel
electrics will be about US$200,000 per annum in

1989/90, increasing at 5% per annum thereafter.

Project Benefits:

Benefits for project evaluation purposes are identified
in three ways, based mostly on the framework of a cost
benefit analysis undertaken by the SATCC Planning Unit
for the TAZARA 10-year Develcpment Plan. Hence, the
evaluation is undertaken to demonstrate the long-term
effects on the econcmies of Zambia and Tanzania.
Benefits to Malawi are also included because of the
Malawi use of the Northern Transport Corrider to access

the TAZARA system. Quantifiable benefits have been

W

identified as follows for calculation of ERR:

- An assessment is made of the foreign exchange
savings resnultinoe from exnansion of toral Zambian
traffic from the present level up to the projected
level in the traffic forecasts. The assessment assumes
that Zambia maintain its usage of the Beira Corridor to
export about 20% of its copper. Although the Beira

Corridor will be a viable, though possibly less secure .



route, excess capacity to accommodate extra Zambian

traffic will be a constrained by demand from Zimbabwe

traffic. In the TAZARA 10-Year Development Plan, SATCC

estimates that Zambian traffic which cannot be carried
by TAIARA (if TAZARA capacity is not expanded) will be
diverted to other ports, incurring USHSS per ton

additional costs of which about 88% will be in foreign

currency.

- Tanzanian local traffic which would normally go by
rail is assumed to be diverted to road transport if
TAZARA capacity is not expanded. According to SATCC
estimates tratfivc going by road would incur costs of
US$0.006 per ton-km (average distance rravoliod is 600
km). It is also assumed that the relationship between
the economic costs of transporting one ton-km by road

]

and rail i35 4 to 1,

- The Wortd BRank Staff Appraisal Report of the Malawi
Northern Corridor, estimates that for Malawi transport
cost savings as a result of using the Northern
Transpors Corvidor instoad of the soauthern route wyonld
be about US$40 per ton; i.e. total costs are 80% more
when Malawi uses the southern route. This includes
Malawl Cargo Centers transshipment. The assumption
here 1s that Malawi will use the full capacity of the

upgraded Nacala corridor and send remaining traffic



through the Northern Corridor as soon as it is

functioning (end 1989).

The range of benrefits has been narrowed down to
evaluate the project from a conservative perspective.
For example, diverted traffic from Botswana, Zaire and
Zimbabwe has been excluded from the benefits stream.
Also excluded are added income benefits arising as a
result of additional revenue to Dar es Salaam port and
TAZARA itself. A twenty-vear evaluation period has
been used because of the nature of the project's
capital investment, and traffic increases after 1992/93
have not been considered. Because quantitied benefits
are directly related to provision of additional
locomotive power, the timing of first year of benefits
is aligned to arrival and actual utilization of
additional locomotives i.e. the third year of the
project (1989/90). Recognizing that motive power will
need to be complemented by a requisite supply of wagons
(part of the need is already being funded by Sweden) a
50/50 sharing of benefits between locomotives and
wagons is assumed in Jdetermining actual benelits
accruing from freight traffic as a result of the AID

project.



(d)

Economic Rate of Return and Sensitivity Analysis:

On the basis of the foregoing detailed parameters of
the AlD-funded project component, the economic rate of
return, estimated at 29.48% (see Table KS), is

reasonable and plausible.

Approximately two-thirds of the total investment costs
contribute directly to increase of capacity. The
remainder of the investment costs will convey indirect
benefits through measures that maximize efficiency and
minimize wastage. These benefits will accrue in the
long term in strengthening the viability and potential
of TAZARA. Considerable savings do accrue to Zambia
(mainly torecign exchange), Tanzania and Malawi as shown
by the cost benefit analysis in Table K4. Benefits do
not start tlowing until the third vear of the project,
although rthe initial disbursement will cover technical
assistance which will inevitably jerk up efficiencies
(an aspect not quantified in the evaluation).
Benefits, therefore, have been treated from a very

conservative perspective, thus making the economic

return on investment on the low side,
A sensitivity analvsis was undertaken to test

sensitivity of returns to variations of assumptions

held in the analysis.



= A pessimistic case involving a 10% increase of
investment costs (in fact an unlikelv case because the
bulk of the input is in the form of a one-time
procurement, and project cost estimates allow for
contingent escalation of price at 8% and annual

inflation of 5%).

- An overall 20% reduction of benefits (reduced in
direct proportion to reduction in tonnage) to allow for
possible operational problems and security problems to

be experienced by TAZARA.

- A 100% increase of recurrent costs to allow for

possible escalation of costs over the evaluation period.

Investment costs increased by 1C% 26.83%
Benefits accruing to Zambia, Tanzania 23.47%
and Malawi reduced by 20% as a result of a

proportional decrease of traffic

Recurrent costs increased by 100% 29.00%

The range of sensitivity tests still leaves the resulting ERRs

within acceptable limits.
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TABLE K5 - COST BENEFIT ANALYSIS OF AID PROJECT (TAZARA)
(in millions of U.S. dollars)

Benefits
Years Investment Costs Zambia Tanzania Malawi Recurrent Costs Net Flow
{(Tmp/Exp)  (Local) (Imp/Exp)
1 -8.926 - - - - - 8.926
2 -18.967 - - - - -18.967
3 -21.462 +4.717 +3.551 +2.620 -0.20 -10.774
4 - 0.674 +5.228 +4.563 +3.420 -0.21 +12.327
5 +5. 780 +5. 508 +3.540 -0.22 +14.608
6 +6.332 +6.453 +3.660 -0.23 +16.215
7 +6.332 +6.453 +3.660 -0.24 +16.205
8 +6.332 +6,.453 +3.660 -0.25 +16.195
9 +6.332 +6.453 +3.660 -0.26 +16.185
10 +6.332 +6.453 +3.660 -0.27 +16.175
11 +6.332 +6.453 +3.660 -0.28 +16.165
12 +6.332 +6.453 +3,660 -0.2¢9 +16.155
13 +6.332 +0.453 +3.660 -0.30 +16.145
14 +6.332 +6.453 +3.660 -0.31 +16,135
15 +6.332 +6.453 +3.660 -0.32 +16.125
16 +6.332 +0.453 +3.660 -0.33 +16.115
17 +6.332 +6.453 +3.660 ~-0. 34 +16.105
18 +6.332 +6.453 +3. 660 -0.35 +16.095
19 +6.332 +6.453 +3.660 -0.36 +16. 085
20 +0.332 +6.453 +3.660 -C.37 +16.075

Notes: Investment costs include inputs frem AlD, TAZARA and other donors.
finuncial costs based on 1987 estimates excluding taxes, duties and interest.

investment costs allow for price escalation and inflation.
were used for the local component of project as the estimates were made in dollars due

to the fluctuations and relatively unstable local currencies of both countries.

Costs are
the
No shadow exchange rates



ANNEX L

INITIAL ENVIRONMENTAL EXAMINATION

PROJECT COUNTRY: Southern Africa Regional

PROJECT TITLE AND NUMBER: Regional Transport Development -
- Assistance to TAZARA (690-0240)
FUNDING: FY 87

IEE PREPARED BY: Denis Light, Regional Enginger
ENVIRONMENTAL ACTION RECOMMENDED: Negative Determination
JUSTIFICATION:

Tne Project proposed will suppiy new diesel electric locomotives Lo
TAZARA (Tanzania-Zambia Railway Authority) together with spare parts,
workshops, tools and ;6uipment and the provision of technical
assistance for use in operating, maintaining and repairing the

locomotives and diesel locomotives already in use.

The railway line exists for some 1860 kilometers from Dar es Salaam
in Tanzania to Kapiri Mposhi in Zambia. Locomotives have been
operating along this line since 1976, and the main workshops for

locomotives were built atc that time.

The high-powered and more efficient locometives to be procured this
project are diesel electric (smokeless) locomotives which will

replace Chinese furnished diesel hydraulic locomotives.



The tools and equipment procured will be especially designed for use
on the electric diesel locomotives and the Technical Assistance
personnel will train existing mechanics in their use.

»

DISCUSSION OF ENVIRONMENTAL IMPACTS:

The Project will not have a negative effect on the environment except
for transitory and minimal effects related to the extension to be
built for the workshop in Mbeva, Tanzania. The extension will entail
the construction of annexes to the existing locomotive repair

workshop to be used for demonstration and storage rooms.

The proposed expansion would consist of an area of about 1460 sq. m.
(27m x 54m) for heavy repair work (HR) on DE locomotives. The
flooring will be provided with three built-in run through tracks.

Eacn track will have under-floor pit arrangements similar to the

> -

existing tacility. The proposed expansion will be adjacent to the
north woeli ! the existing light-repair shcp. The proposed HR
workshop will be serviced with overhead 30 ton gantry crane for

removal and replacement of major components.

The structural and architectural features of the proposed expansion

will conform with the design of the existing structures.

Adjacent to the north wall of t he proposed HR workshop, another

additional structure is proposed for the storage of parts, materials

and a demonstration classroom o conduct mecessary training-sessions



for repairs on DE locomotives. The proposed additionwould be an area

of abut 1300sq. m. (24m x S54m).

Although land will be cleared for the annexes, the Yand is already
part of the railroad compound at Mbeya. No expansion of the existing

compound will be required.

There will be no effect to drainage or erosion or the need for gravel
or borrow pits. There will also be no increase in noise or air
pollution because of the provision of additional smokeless
locomotives, and indeed noise and air pollution will be reduced
because the locomotives tg be procured are nolseless and smokeless

unlike those to be replaced.

The project will not cause any inefficient utilization or waste of
natural resources or atfect wildlife or vegetation. Postive changes
will result from improved access of the populations of Tanzania,
Zambia, caire, Malawi and other Southern African coutries to imporg
and export markets as well as local markets. Training and supply of

materials will assist in upgrading skills -of the TAZARA me ~hanics.

RECOMMENDATIONS FOR ENVIRONMENTAL ACTION:

Resulting or expected improvements in railway operation due to the
additional locomotive power will have positive sdcio-economic
effects, not only for the population within the railroads zone of

influence, but also in terms of flow of goods and other product



availability in Zambia, Zaire, Malawi and other Southern Africa
countries. Environmental impacts such as temporary
disturbances caused by the minor construction at Mbeya, will be
minimally negative only and offset by the net positive impacts
of substitutinn of noiseless, smokeless, and efficient

locomotive. Therefore, a nedgative determination is recommended.
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T jaake 573854 12
L. Jazakes S8452% 12
25. " 572403 12
5. n 563411 12
1. lilg 514624 24
23, ing 520128 o4
29, " 523429 24
3. " 3273430 24
AN " 520130 24
R B g SfTasl 24
. " 522427 i
v, Tearings c4nsAc 72
5. " 541073 72
36. " 5405¢0 72
37. 1inz 520123 120
T2, " 525401 1290
o, " 523402 120
0. " 520133 120
41, " 523404 120
12, n 1 523405 120

T T e oenoeTe EKIEL A L PR F N R AU I FINTRE Il IR Ny




















http:cttue.ia
http:SPEC:1CAU.SZ



http:arran.Is
http:inmgrqoT'.ni



http:30,lf56.55
http:9,144.0f
http:1,l512.00
http:FITR13.75

PART MO._
EGTATICY
SGY27L2
SG127M2
1 7FM307AS
3iC618369Pn
1070427 72P1
3G 19AS

17517473201

'

-
LR TER

41063337361

CAPITAL SPARES

11 TO 15 LCCOMOTIVES

PART MAME

ALTERNATOR
GEMERATOR
GENERATOR
RECTIFIER
EQUIP. BLOMWER
RADIATOR
BLOWER MOTOR
AXLE
MTR/W/PIN

MTR SP BRG

UNIT PRICE
$97,660.00
10,910.00
10,910.00
7,500.C0

14,550.00

13,530.00
5,546.90
23,562.00

281.00

APPENDIX &
ITEM 1
CAPITAL SPARES

_ExT. PRICE

3 97,660.00

10,910.00

10,910.00 !
22,500.00
14,550.00
aé,xso.oo
27,060.00
18,822.00C

72,68

(¥9)

LG
50,58C .00

—_

$431,841.00



PROTECTIVE SPARES DIESEL ENGINLE

LOCSMOTIVE PROTECTIVE/HAINT. SPARES - 5 YRS - 15 LOCOMOTIVES
DIESEL CNGINE ARRANGEMENT

UNTT TENDEC
DM QT PART NO. PART NAME PRICE PRICE
Vill FRAME - TAB 91000
LRAMESHART, GEAR & VIEBRATION DAMPER
1 V- 11941096 Crank - V12 34880.00 34880 .00
2 1= 13541045-3, Gear-Crank 2290 .00 2290.00
: 2- 119x1058 Key 17.50 53.00
A 2- 119%1062-1 Clamp Ring 3580.00 700 .06
5 2- 1191006-3 Damper 2560.00 5165.20
Sub Total 4308500
UATN FRAME & OIL PAN ASSEMBLY
733 115X1905 O Ring 19 §3.20
Q- 11542050 Q0 Ring 18 3.al
RS 11542611 D Seal 4.0 3.7 7424
- 11541895-4 Gasket, Gov D .52 110,09
20- 11542187 Gasket .53 1. 6%
Sub Total 251.60
#eile BEARINGS
I 105 114X1103~1 Maln Bearing 125.37 13163.35
[ 105 11441130 Main Bearing-L 124,04 13029 4%
: i 114x11i1-4 Lg Thrust 218.00 6540 .01
. Sub Total 32733.30
CIMSHAFT ) CROSSHEADS, BEARINGS
-
[ 13- 116x1122-1 CAM-R-LF12 564.00 5460.00
i3 15 - 11671231 Cam-L-L712 554,00 828507
Lt 3- P1641085-2 Shaft Stuo 150.00 ERCERRY
17 96- 11641141 Cam Stud 3.64 3a3.4d
13 192- 115%2393 MUt .83 153.36
19 1- 13541067 Cam Gear 214000 2140.00
0 4- 116X1247 Thrust Bearing 146 .00 53407
2 4. 11641086 Ring 110.00 330.00
22 28- 116X1070-1 Cam Bearing 153.00 4284.00
23 23-  N22P290328 Screw Cap a4l 11,4
24 28~ ¢ N4Q2P15B Hasher Flat L34 9.5
i3 IV [REY SRV Stato-SL .54 752
n PR 12441063 Crosshead 134.30 383607
2 24 V2ax1072 fearing 1oan 263 .8
3 24~ 124X1076-1 Roller 65.90 1581.690
| 24- 124X1077 Roller Pin 48.30 11712y
S 36-  N504{19188 Pin Roll .19 £.81
o 12- 124X1058-1. thead-Lgfu 135.00 1620.00
32 12- 1241062 Bearing 6.29 75.43
13 12- 124X1063-1 Roller 60.50 726.00



http:32733.30
http:1l163.35
http:34880.00
http:34830.00



http:Rg-CC.Dr
http:36130'.60

EM T

53 15-
70 I-
ii l-
72 15-
'3 15
5 ls-
: [
i5-

1 13-
1 -
I

ta-

S

A TER FUMP Y CONNECTION

! O
3 0
sc -
2 1

- 1
o -

CUBE OIL PUMP & MOUNTING

) 12-
41 6-

: -
03 I-
4d |
15 1-
90 119

PART NO.

115%1925-1
135X 059-2
119X1072-)
114X1105-4
11541929
115%1930-3
11541931 -1
115%1209
11541203
11541857
135513431
11541934
1151917~
13141052

15045079

150X1069-1
125X1075-1
125%X1078-2
135X1033-1!

150%1139-1
150%X1143
1355710350
139X1230
130X1104
139X1233
139X1113

LUBE OIL RELIEF VALVE

9] 2-
3 13-
R i5-
TON -
Mok 3~
0P H-
103 3-
104 3-
) 15-

139X1280

S 1151937

11342246-1
TASX1115
14sx1117
12341039
1391279
139%1273
115%1021-1

CRANKCASE BREATHER

106 30-
107 3-

1151871
140X1504

PART NAME

Gasket-FC
Gear

Hub

FE Coupling
0 Ring
Seal-Gil
Gasx-Bearing
Gaskt-Mtg
Gaskt-0Osgh
Gask-Elbow
Tdler Gear
Gasket-Idler
Gasket
Seal-Cap

Sub Total

Water Pump I
Water Pump RB
Impeller
Shaft W/Sp
Gear

Sub Total

LOP Install
Lub PM Rab
Gear-Cii P
Or Shaft
Key

[gler Shart
Nut

Sub Total

Valve-Rel
Gask~-3J Orn
G Ring
Spring
Spring
Keeper
Retainer
Shim
Washer-Seal
Sub Total

Gasket Housing
Filter

D C
X zz
— ey
)y —
o]

1100

[aN]

~N s~ — N — - O L O —

A

.00
405s.
509.
.84
.60
6
.95
.06
.09
Sd)
.30
.34

Q0
Q0

.20
236.
460.
543.
$Co.

00
00
J0

00

.00
.0b
S0
.30
.00
.61
.90
10
.28

28
.30

Page 3

EXTENDED

_PRICE

- —

O — W
£l o Lo O Oy o
RN CURL NN ¥ I U L NG O

el

el

— [a 8]
O o 0 — i

>

11475,

IR

2100.

N q
e}

J/

3.

122

384.
B0
176.

] 9

1.
2979.

160.
240.

—— Ul wn

O

:,_..
)il

00

-
.00

~0)

v
.39
R

00
.00
J.00

.00

0

1
20
nn

70
30
20

94

50
90


http:472'0.00



http:18580.00
http:54810.0r
http:67410.00

-y
i71
P
173
|

0718

1%

Pl

30-

150)-

15-

18C-

M-
(.)"
I

o -
o-
8-

65-

o8-
V-
-

300-

YA

15~

PART MO

N22P25012B13
NaDSP113
1401826
150€1023-6
150X122
15041024-2

. PUMP MCUNTING 4

115X2530-1
NO2P2IN24B
1324132041
1321321
13241593-2
P32 261
}32x1323
247718

REYRRI)

132714931
14542223-4
1135424451
118424441
150410961

WY RS LEPUSH RCDS

77
-3
VTG
L)
"3l
1
'8
LAl
135
186
137
133
137
190
191

FUEL ITNJECTIGN NOZILE

192
193
194
195
196

12-
Yo
17 -
6-
£-
dd -
445
12—

a0 -
130~
90-
90-
150-

124%1070-2
124¥1375-3
12321082-2
124X1006
124X1007
124%1010-8

115X2440

124%1030-7
12441031-7
12441013
12441014

124¥1032

T2AXIN1E-3

12441025

12441061

123x1110
123X1091
12341392
12341093
12341034

PART_NANE

Screw Cap

Washer Lock
HP Fuel Ln
Cyl Am Kit
Cyl Asm-Eb
Cyl Install
Sub Total

Bolt-12 Pt
Screw Cap
Lever-Ffuel
Shft
Brg-Rd tnd
Brg-Rod End
Bushing
Fitting
Spring

Ad] Nut
Banjo Ftg
0 Ring
Bolt-Fuel
In} Pump-X
Sub Total

Rocker-Exh
Rocker-Inl
Rocker B/C
Snacer
Spacer
Tappet Screw
Nut-Jam

Push Rod-X
Push Rod-L

P Rod-FP

T Rod-fP

Pin

Umbreila
Nut-Tappet
Retatn-Spring
Sub Total

Inj-Lo Sar
Dowe !

Tran Blouk
Thrust Cap
Shim . 30mm

UNIT
PRICE

[RR

151

143.
160.
.54
13.

.54
19,
25.
.30

21

23.
.08

238.
.97
.29

.30

21

[

B

.66
6.80
.9

ay oo oW

.29
68.
39.
3s.
33.

80
40
00
30

30

00
.00
60
.81
Y
10
.66
.56
.00

.00

00
00
80

93
&0

60

.44
6

75

Page 5

EXTENGED-

PRICE

1=
te

3G.

20¢e4

5919.
525.

4555

251322

[o 8

— DO (1)
RS IRVET© o RNO UTN e By £V )

—
O oLas

T 0O D

1o Cr O
(e eN

— b [ e ]

W .

— il

(S 2

rafa £

SO B L T Lo o Oy
o U o

O

21487

(x2 N ¢ (@)

Oy v aan

G2

[ UATINCIR S I I ¥ 2 3]

o
20
.09
20
30
]
.04

NFI)
) oz

(L)
.

i
Ay Co T O

e (O3 0L

YD o
2T (3 4

[

.30

.50
534.
1916.
739,

135.

69
10
50
20


http:21487.50
http:25142--.64




TR gIY
143 i2-
48 72-
2458 18-
246 3-
247 130-

2ART_NG.

142X1034-1
11542337

142X1035-
14711431
150%1190-1

CONNECTING RGDS

244 12-
243 23
28 4.
23l b=
T3 la-
BN [
234 b2
~55 24—
156 l4-
237 12
53 72—
239 1d4-

a2

I3 105-

i"JRECCHARGER &

BN [
LR

Thd an-
2H8 0 3C0-
b6 180~
x57 15~
153 15—
TAQ 15~
20 13-
271 75-
272 3G0-
21 o~
RN 5~
275 3
274 18-
277 3-
278 |-
279 7~
230 15~
[NTERCCOLER
281 =
282 |-

117X1060-1
11741033
Fi7x1042
117X1028-1
N22P250168
117X1012-4
117%1025-4
1421052
117X1040
117X1939
11751041 -1
117x1045-2
11741053-1

~—

I

~
4

]
12

BN AN}

6LV
6x17

o ro

~

LeFT Blamk

115X21374
NAOEPTI3
N4OSP17
126X1222-1
12641562-1
12641223-1
12641563
126X1642
N4O5P758
497A806P33
147X1640
14742737
126¥ 1468
126X1613
12641649
126X1389-1
150X1083-1

& MOUNTING

128X1360-4
128X1361-4

PART NAME

Bolt-Stcwn
Hasher
Piston X-Hd
17.6 0z GN
Ring Kt-TF
Sub Total

Grv! Mas R
Bolt-R Cap
Washer
Bushing
Screw Cap
Art Rod

Pin Art Rod
Pin-Piston
Bolt-P Pin
Bolt-A Pin
Spacer-Bolt
Bearing

Bearing-Grooveless

Sub Tctai

INTERCOOLERS - TAB 9400

Turbo 1612
Rotor 1612

Gasket-Cover
vlasher Lock
Washer Lock
TE Bearling
Seal-TE

8t Bearing
Seal-BE
Bolt-TIA
Washer Lock
Seal 307

H Tm Comp
Lubricant
Bolt Seal
Diffuser
Turb Talet
Mag Pickup
Turb Gasket
Sub Total

Intercooler-SM
Intercooler-LE

UNIT
PRICE

7.
.89
.00
.50
.20

wn

(o2 38 9% 3 9N
Ul oo

38625.
~21380.

.5950.
53950.

)C'C’O“JIJ.L‘A
O

—_
fa)

LA

10

48

.00
.30
.38
.60

-

.

0N
.00
.00
.80
.30
.38
.38
.34

00
00

21

il

.75

10N
aC

PRV

.69
.00
.00
.00
.00

00
00

Page 7

EXTCNCED
PRICE

538.
63,
5752
103.
11736.
57712,

~J 2N

~1 Oy O

g RS B Ve Jay SRy SUTY SANS SRR 91
N — W
DD W oW — o un .

O ro
[ S R Y %Y

38625.
21330.

N
o

(DO O LI P OO CHrunn N & e WJ

-1

— 13 N Oy LD
— O 2 B

da cd 2 DY L0 P = OV WO L

wn

5950.
5950.

OO~
[

Sl Lo O o Ot
O s O

CEo

)

| S RN S B S R

FERSRUINY

0
0

AT
.50
.00

~

]
.90

- -

Lt

.50
D
.50

a0

i

.75
4140,
9310.50
5145,
1725.

97 080.

00
00
00
51

00
00

o

i

2


http:9-1080.51
http:21380.0C
http:21380.00
http:38625.00
http:57712.14
http:11736.00

PART NO.

1501127
N22P29020813
N4OZP4SE
1504104522

()
S O -
1 e

Y (w) — D202

Jrn

— - N
Fo o -

o=
. O~y -
— {2 I s O

4
Ao v —

[NV RUNN SO B 6 RGN DY

(e
[N

2072 L2
ER Y
.

I ORES VRS & e 4

NIFOLD EQUIPMENT - TAB

[NTAKE MANIFOLD

wl
Teoou O
i 1 i 1 i

s U n
3

ST IS S P
! }

o -
]

s
t

L
!

- —

NS 2 IS V]

[ R R N R )
LUl

22726020813
OZP15B
11542025-1

R e
LR

I

NORT
23414 T~
NINP3IN2E

HSERLT
pEeRL O !

4

SAHAUST MANIFOLD

508
RERR
3t
2
313
Jjra
315
316
Jjvi
118
319
320
321

J-
-«
180~

B
b=
36-

150~

A

-
36-
75-

150--
75-

128x1443-7

1167147

RIAEARER
NAOBP S
128%1353-2

| 28X1357
15K 69
H1530167
125X1 1545 ]
127417551
BERAREY:
11542165~
11542165
N22P33024813

95000

UNIT

PART NMNAME PRTCE
Intercooler 30.
Screw Cap

Washer Fiat

K-Intercootler 9.
Sub Total .

Cyl Dresser 17,
D Seal 5.0 6.
Connection 175.
Ring 19.
Clamp 2.
Scraw Cap 1.

Screw Cap
Screw Cap
Mazher Lock
Sub Total

Body 81

Wasner Lock
Main Soct

Right Slbow

Elbow 288.
Elbow Seal 55.
Boit-Clamp 5.

Nut-Exh Mf ]
Bolt

00

.43
.20

99

.50

Insert 1.53
Tube 27.40
Ring 11.90
Screw Cap .43
lasher Flat P .34
Bolt-Nyiok .61
STy .99
MUt hes R
Air Elbow 641.00
Scraw Cap e
Hasher Lock .23
Sub Total

Trans Sect 2310.00
Ring-Ex Mf 141.00
Rolt.Turho 175

.20
1290.

Gaskat-Main 2.
Bolt-Clamp 14,
Nut-Exh Mf 7.
288.

00
99
50
36
00
00

46

.94
.76

Page 8

EXTENDED
PRICE

300.409
43,00
20.00

199.30

12462 .35

630 .00
331.=
2625.55
173.25
230020

33,37
19,33

7,30
9.45
3827 .39
439,73
7600
137,07
71.40
21.30
17.05

6930.30
423 .90
281.25

30.00

7740.00

522.00
1104.00
2592.00
2592.00
1980.00

409.50

291.00

57.00



PART NO.

N4QsP17
147X1640

PART NAME

Hasner Lock
H Tm Comp
Sub Tota!

FUEL LINKAGE & GOV DRIVE - TAB 96000
GUVERNCR DRIVE

and Lad
[Ua i =

4D ed e

[N v

P P2 O T T b3 T
— O D XN~

- L)
“

t
ro

42

o]
)

LU RN SR AR A ST N T ol T N Y

[Sa VAW AN¢

- =y e -
[ae

CYun Ly oen LS
i

[

14X
151877
36~|333
1191232
IISYldd4
11542322-2
N3400P406
146X1102
135X1044-3
114X1131-1
115X2341
N402P208
F14%1132-1
135x1081 -
114X1152-1
114V1149—5
1542373
IIS 2281

+14¢1153

1156
11542382
115X2472
11513044
115¢i245
115x1232
115X2323
115X2324-~1
115X2325-1
115%X2326-1

UEL CONTROL LINKAGE

183
154
355
259
357
353
HY
60
361

R

30
60
30

150

3

f-

b
b

11EX1875-1
247%16
115X2432
13241093-2
115X2393
14641056~
136X1283
N177P2305
N509P19248

Gov Drive
Seal-Shart
Gasket
Gasket

0il Seal

0 Ring

Key

Spring

Gear
Gear/Pinion
Nut

Hasher Flat
Shaft-Horz

"Gear-0S Or
Gear
Shear Pin

Gasket Cover

Gasket Cap
Switch-Crk
Receptacle

Gasket-Recpt

Fuel PM QR
Gasket,
Gasket Mtg
Gasket Mtg
Shim .003
Shim .005
Shim .0075
Shim .020
Sub Total

Buching
Fitting
Seal-Bush

Bearing-Rd End

Nut
Spring-Rak
Collar
Screw Set
Pin Roll
Sub Totatl

Gov D

UNIT
°PRICE

4610.

136.

(G2 N US]

W — — -

< oo

P

.10
75
.80
.83
.38
.60
.68
.55

E=N
o
Oy —

> Yy 00 —

PRI AN N S I OV R SO FU T TN [un)

O

— D —
DGt
SRR}

no
—_ R R TR <N ~d Py — h
— =GO = L N O PO OO W M (W

I —

8555.

53.
.00
105.
714,
.50
26.
39.
.08
.30
1123,

51

124

I oun

(S

~1 ) 0000 O P o

[}

[ 2 B

O th

2N LN Un

[a)
ro C

-~

V)

00
vy

od
60

32





http:a1218.W0
http:a-29945.25
http:27780.00
http:13890.00
http:21,40.00

M QU

FUEL BCOSTER PUMP & MOTOR

393 ]~
4 2
395 o
IR 2=
IR -
ia g
'J: ’:\-
e 15;
e Id
22 o
HERY e
I
J7 15~
103 15
.ll:lg 7-
19 15-
41 15-
1m0 se
_1|3 ‘S—
iy 2-
i'5 2.
lig i -
1062F

PART NO.

13241420
41C610401G2
M3400P204A
N22P250188
NAG3P1 13
N22B27018813
MANEP4AL
132141521
132114103
13200457
1X7804
Nd4P1A1758
149Y 1017
149191
149x1022
149X1023
149X1024
14910249
14941043
149x10ad
14971049
149X1047
13241410-3

149X1014

UNIT
PART NAME FRICE
Ceupling 2260.00
Coupling 72.90
Key Woodrf .85
Screw Cap .33
Washer Lock .25
Screw Cap .46
Hasher Lock s 29
Rotor 136.0C
0 Ring 2.7
Seal Assem 29,50
Bolt 1.24
Screw Mach 26.00
Washer 2.09
Brush Asm 16.90
Brush Hold 61.30
Wash-8r Hi 1.4z
Brusk Pl K 18.00
Ball Bearing 2.60
Seal Snaft 14,30
Spring Hasher 1,12
Key PoT
Armature 1240.00
Fuel Trs P 215.0¢
Motor 1880 .00
Sub Total
P

TOTAL THIS SECTION

Page 11

EXTENDED

(g% ]
—_—

LS 5

P S Y
O T = P0 L) o — iy o

[ &Y
[ &

()
R} —

o O Toil o — Lot

Ch o N Oy ta o

[ R S —,
LN O wo

~o
1 &Y
[P q.) ) -

(@ VIR 59
o
[ SR

12573,

PRICE

a O — o) O
OO O o

[ ]

[T T

T v ooaan

{3y

Pty ey als o7y
M b -

O Jaeos

S

LR O D B A

»

tItun

qa7 3821








http:SOCKET1.30






http:75YRS.PC



http:3,j:j~8221.00



http:44,453.60
http:2560,.00



http:OI1ITRf7,980.00

L0 PEGTECTIVE/MAINT,

SPARES - 5 YRS.

'S LOCCMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

CTEM ar

Y

BART NO.

“A0TATOR CAB ACCESSORIES

|

PR
[ SIS I A
-— N —
~J a3 M~

I I |

d1A212504P1
499A452P2

47A216586P1
418564808G!

PART NAME

CAP

GAUGE
VALVE
DIODE ASM

SUB-TOTAL

66.
48.
145.
20.

PACGE 8

EXT. PRICE

SHUTTER ARRGT.

2X1130
15113
197A803P1
189V113P1

CORE
GASKET
HOSE
BREATHER

SUB-TOTAL

4,700.
.00
.20
29.

31

-

12

00

50

e e e v et et = e e - = - - b = = S -t Y o > i s s A - . T A S N G T T O R D v D MO8 e e P M W T M B AR G8 M ea e e em = e o

SNGINE ATR INTAKE ARRCGT.

205 12
220 d
231 9
232 2
233 10—
234 20 -
238 10 -
230 2 -
EXHAUSTER

237 ]
238 1
239 4 -

41A244997P1
41A242793P2
41A301309P33
41A241257P5
41A202118P]
41A210603P9
41A213495P1
418512741P1

418515090P2
2X3853
2X3855

YV BELT
oucT

CLAMP

HOSE

AIR OUCT
CLAMP
GASK-AIRIN

. SWITCH

EXHAUSTER
WHEEL
BEARING

SUB-TOTAL

s

SUB-TOTAL

39.
35.
.30
4G.

98

191

1,950.
708.
411,

00
50

50

.60
24.
.64
.00

40

Vo
- 1

CLUTCH GEAR

240 15
241 60
242 2
243 4
244 3
245 3
246 15
247 15
248 2
- 249 3

9961008G1
998X90
8864951P82
8864950P102
2387506P1
497A7G6P18
8805484P1
497A806P60
8364952P87
41A235580P1

BRUSHHOLDER
BRUSH
ROLLER BRG
BALL BRG
GASKET
GREASE FIT
GASKET
RTV/10.30Z
BALL BRG
WASHER

825.00
126.00
256.00
1,0586.00

12.30
120.00
560.00

10.29

NETRY)
(W2


http:1,644.00
http:1,990.00
http:4,700.00



http:1,321.44
http:1,416.00
http:1,500.00
http:1,280.00
http:1,020.00



http:14iI8.40

LNCO PROTEC&IVE/MAINT. SPARES - 5 YRS.
15 LCCCMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

UNIT PRICE

PAGE 11

EXT. poin:

TR Q7Y _PARYT NO._
SAND TRAP

293 8 41A201465P1
YENT YALVE

24 2 566403 .

235 15 578886
RELAY VALVE

296 2 499A924BEP!
297 15 560728

€
SRATH vALYE] - 414201966P1

294 2 551114

SAFETY VALYE - 499A924CCPT

299 2 542760~0150

e s o e o oy " T — = - o - = = n

“'d

- 4 e e o e ar o e > oy ot o ) e S8 A R Gt D T St e D Gy A il Y 2ty o S B M S ey St A S S S T A T e M8 T o e A Y R e S8 e e S - A = - - -

SRAKE CYLINDERS

300 g -

e et e e e e et o =~ - = A s 8 . > > o o} = e = e A T e e e 4 Y S et & S > 0 S T T e T o T —— — —— " —

PRESSURE SWITCHES

301 3 - 41B510557P15
302 6 418510557P1
303 i - 418510557P4

PART NAME

SAND TRAP

SUB-TOTAL
VENT VALVE
KIT

SUB-TOTAL
VALVE
GSKT KIT

SUB-TOTAL
VALVE

SUB-TOTAL
VALVE

SUB-TOTAL
FTG GASKET .-

SUB-TOTAL
SWITCH
SWITCH
SWITCH

SUB-TOTAL

278.00
296.00
278.00





http:16,325.50
http:2,664.00
http:18,261.42
http:2,688.00
http:41800.0O
http:41,800.00



http:1,430.00

LCCO PROTECTIVE/MAINT.

SPARES - 5 'RS.

1S LCCCMOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT

PART NAME

UNIT PRICE

3,218.

75

PAGE 14

EXT. PRICE

e o7 PART NO.
AHL/ A L2/ GEAR

180 - 88:7756P1
TRACTICN MTR, SGE767A19

e 1
in. [}
el in
! 54
O B!
S N
t03 ]
EER 3
S0 3
=70 7
2 30
373 id
374 14
A 2
375 54
377 30

3864951P 148
88h4350P163
8819143
d13225397P4
YGpl5dupl
8011529P3
da7AgNKPST7
995 549G1
83435435C5
6726316G1
149353
69d3002P13
9949002P4
41323386401
411263399602
412233534P1

ROLLER BRG
BALL BRG
GASKET
BRUSH-TINO
GASKET
GASKET
CEMENT/CAL
COVER
COVER
LEVER
GASKeT SET
GASKET
GASKET

PUTTY 1 QT.

8 HOLDER
OIL FILLER

SUB-TOTAL

343,
.00
.33
.23
Lid
.98
.80
.28
10
.63
.79
.38
.38
.10
.00
.88

75

TRACTION MOTOR ACCESSORIES

373 18
379 18
i80 130
281 13
188 180
331 9
R 36
338 9
336 9

41853572361
41053051661
494A549P]

41263051662
1142303878)
110535577P)
412633819G1
418537105G1

1A2

E1A

19499P16

QUST GUARD
LUBRICATCR
WICK
CARRIER
GASKET
PIIoN

MTR SP BRG
SPEED SENS
0O RING

SUB-TOTAL

18.
59.
39.
20.
.43
663.
.00
840.

.48

281

20
75
00
&0

00

00

£.417 50
6,437 . %
LT
83
25
SRIFI
15,95
13,77
g1, 5
210
75 i
32,40
203 .70
§.32
2220
3,615 7
fas !
i4,78n.3
332 ¢
1,075,852
7,020.C
374 4
257 .44
5,367 . (1
10,116.0L
7.,560.00
dLc2

e i o > A o . A - S b i b S o o o i " v T b T ot T . S o Ak e et s i - = S = A B G B v Y 4 . ——
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00 PRCTECTIVE/MAINT.
3 LOCCMCTIVES - MECHAMTICAL & ELECTRICAL EQUIPMENT

R

s

1

e
[ B

STERMATOR &4 AUX.

PART MO,

ECUIF. -

LTERMATOR - 3GTATICH

a7
188
339
194
EEA
292
254
335
136
397
333
bR
Y
IhE
)
LTS
s
tod
10s

o

AR

11
@12
412
414
415
116
417

~

o]

oo
O O

ro
> o

o rarotro o —
i

vy}

a2l N TJv i
1

148670
RETAREY:
41A237943P)
8805493P]
8805439P]
41053306171
11C8356257]
41063523263
8864952048
11423119291
11A230912P3
413231050P4
4TALITO50P2
$1B537560P 1

dIAZT9dG9P332

§305492P1
3864351F 156

S - 41A2311419]
13 25C5173F!
L 4142 313300P]
d . A1AZ33819pP2
4 - ATA235260P1
24 418831 449G2
UNIT - 7GA29C1

1 - TGA29C)

1 - 493A393P1

2 - 8864950P 135
2 - 8B64951PE2
2 - J94A201P 1
1S 1VA237287P3
18 185V405P)

SPARES - 5 YRS.

PART NAME

TAB 402302

GASKET XIT
0 RING
GASKET
GASKET
SCREM
GEAR-102T
PTNTON
PINION
[DLER GZAR
8ALL BRG
RETAIN RNG
BOLT

BOLT

80LT
WASHER

O RING
GASKET
BEARING, PE
RET RING
SCRENW

StAL RING
SEAL
[NSULATCR
BRUSH HLOR

GEAR UNIT
BRG-CAP
BALL BRG
ROLLER BRG
SPACER
PACKING
SLEEVE

.
1,187,
302
364,
343,

29.
a5,

1,940.
.90

76.
340.
118.
.55
.80

1

SUB-TOTAL

UNIT PRICE

8]

.40

00

10
00
00

PAGE !5

EXT. PR

na

[
M IR LS I AN )

[e SN
LSS U SN e YN

fo & fo e ) — o -

—e ) -
Mo N in =
=< -

5%

rS —
wn -

1,144,

P~ 30 L) YWY .

i GO

T

T r3n

1§53

.50

[ G R S B T S

EETEINEINE INC TG SO FINS S I

IR I G I

Lo

V)

8864951P29
#3864950P31
3804066P 1
41853065841
2820297P1

ROLLER BRG
BALL BRG
GASKET
BRUSH HLDR
STUD

70.
.40
.64
6.
.40

29

26

SUB-TOTAL

00

06


http:1,783.22
http:1,940.00






http:2.071.00
http:4,188.30



http:9,790.00

LGCC PROTECTIVE/MAINT

SPARES - § YRS,

'S LCCCMOTIVES ~ MECHANICAL & ELECTRICAL EQUIPMENT

TTEM

OTY.
VOLTACE REGULATOR

497
493
499
500
501
52
503
504
533
536 ]
507

LAJL"IG’\L‘JLAJLJL;JL‘JL,)L,JT\)

_PART NO.

17FH2305
413281530P4
418581374R1
414281496P2
d1A281495P1
41A281044p4a
41A271102G!
41AZT78597G1
d1AZ678T1IPIC
41A28166372
41A28109204

PART NAME

REGULATOR
CAPACITOR
TRANSISTOR
OICDE
0Toot
DIODE
MODULE
MODULE
BREAKER
LED
POTENTIOMTR

SUB-TOTAL

UNIT PRICE

2,000

o]
o

333
178

.C0O
.50
78.
62.
52.
14,

80
30
80
80

.00
.00
2G.

30

.40
25.

60

ECT,

4,000.
97 .
236.
186.

PR RN

PRICE

30
59
i

20

40

VAN

ezl SLIF PANEL

n0d ]
»)9 !
31 3
311 ]
BRI ]
Si) J
514 3
343 3.
313 3
37 ]
313 3
519 3
323 3

17FL281F2
17FD1347A1
17FD119881
17FD1291A1
17FDT3T7A1
17701265941
17FD1236A1
17FC 123571
17F01229A1
TFDTI16AN
17FD1318A1
17FD1331A1
17FDii974]1

PANEL
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

SUB-TOTAL

9,960.
465.
680 .

.00

$38.

.00

.00

.00

540.

.00

.00

373.

510.

355

413
529
481

404
321

00
00
00

00

00

00

00

44444

e LN s O
~d U b

-
o) — Ty — B3 fo ) for ——
WO o O Lo

LN — v ro Q.

(o]
h

T e T e e e e e T e b ot e B s % 4 G e e = . T e e = A e - " it e T - - " ‘ot Wia S = e "B A e o " e B o =8 " ey o e B B . o

. PANEL - 17FL

PSRN GLNUING Y I
LN A I LS BN AU 3 O]

z
-<

3
3
6
3
3
€26 3
3
3
3
3
3

2370

17FD732A2

17FD73383

17FD140Q9A1
17701322861
17FD1321A1
1750121041
17FD739C1

17FD1375A1
17FD1297A)
17FD1284A1
17FD1320A2

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

SUB-TOTAL

138
678

493

Z3i

410,
.00
.00

508
941

400.
.00
289.

495

.00
.00
298.
.00
.00

00

00

00

00

Nels
GO
.00

.20
.00
.00
.00
.00
L)

Ot

o


http:1,435.00
http:1,200.0o
http:2,823.00
http:1,.524.Oo
http:2,034.CO
http:26,793.00
http:9,960.00



http:1,236.00

ANNEX N

FAA SECTION 611(e) CERTIFICATION

As the officer serving as principal representative of the Agency
for International Development for the Southern Africa Regional
Program, having taken into account the maintenance and
utilization of project capital assistance bv the Tanzania-Zambia
Railway Authority (TAZARA) previously financed by other donors
and by TAZARA using its own funds, I hereby certify that in my
judgement TAZARA has the financial and human resource
capabilicties to effectively maintain and utilize the capital
assistance to be carried out under this project. I base this
certificaticn on, among other things, the programs TAZARA has
implemented to date or is in the process of implementing. These
programs include: (1) the retrofitting of 28 diesel hvdraulic
logmotives with new engines by TAZARA personnel, a program which
was both planned and financed bv TAZARA; (2) the recent
procurement and use of 14 new diesel electric loomotives; (3)
the development of plans, drawings, specifications and
establishment of a budget account for the extension of the Mbeva
workshop to increase its capacity and capabilities to conduct
routine maintenance and major overhauling on diesel electric
locomotives., Finally, the degree to which TAZARA's management
has conscientiously attempted to rectify management and
personnel constraints identified in various studies over the
past three years is a testament to their competence as well as
their dedication to making TAZARA more efficient and to
increasing TAZARA's potential to effectively serve the SADCC

member countries.

(I(M"\W\. é KM"',\‘ i.i
Mission Director
USAID/Zimbabwe
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SPARE PARTS

In order to maintain and repair locomotives and rolling stock so as
to increase availability, of existing 1ocomotives and rolling stock
TAZARA requires a wide range ol gparre parts Lo the volume of about
5.8 million US Dnllar. These spares are spelt out in the schedule

attached hercto.

It should be noted that theso spare parts are urgently requiced.

LOCOMOTIVES

TAZARA has ap operational fleet of 81 Madinline Locomotiveus oul ol

the 81 Mainline Locomotives, 14 are Diegel Electric obtained from

the FBRG. The vemaining 67 mainline locomotives are of Chinese ori,.in.
These 67 locomorives ave over 10 years old resulting into decreased

performancse and avae tabrlity ratios.

However, TAZARA has mananed Lo repower 24 of these locomotives.
However, given the ingrééSe tn 4raffic that will result from the
diversion above mcnt%oned, TA;ARA does, as a matter of urgency,
coquire an additional 27 new i el Electric Locomotives to augment

i
e avad lable locumotives.
Unfortunately, new locomubives cannot be bought off the shelf. It
takes abont 19 to 13 months, from the time of firm order, for a
locomotive to coms out of the production ine. while funds are being
gsoupht for the ourchase of noew locomotives, and bearing in mind the
lonp time it takes baefore a new locomotive is made available, a quicker
and <heapayv solutica ought Eo be tound in relation to our motive power

problem.  Such a solutien can be found in the premotion of the

REPOWERING PROCPAMME.

REPOWERING PROGUHANME

This proyranme consists of purchase of new enpines from MTU of West
Germany and itling them iato the shells of Chinese leromotives. Fach
shell requires two new T engines to be fitted. To date TAZARA has
repovered J4 locomotives rrem ita own funds.  Unfortunately, due to
Chinese spare parts loan repoyments which fell duce with effect from
1gt July 1286, TACARA has not spaced funds with which Lo continue thig

important propgramme.

Y


http:Chinon.se

However, due to the anticipated traffic increase arisimy {rom the
deteriorating situation in Southern Africa, repowering of nure
Chinese locomotiven has becoms very necessary to TAZARA'S operations.
In order for TAZARA to bo able to handle the-additional traufic of
1.4 million tonnes, there ic need to repower 58 DFH locomotives as

[ '
gsoon a3 possible. '

1t should be noted that it is much cheaper to repower DFH lecemotives
than to purchasz new Diesel Electric Locomotives. Fer cexample, from
the price of cne new Diesel Electric locomotive, one is able to repouer

not less than 2 DY loccmotives.

Besiden, vhereas it takez 15 to 18 months, [roam the time ot firm order
to delivery of a nev Diesel Elcctric locomotive, repowering ot one Uil
locomotive takes about two months. In the short-term, theiet:re,

repovering of more locomotives would ease the motive power provlem of

TAZARA.

WAGONS

The present TAZARA flsct of wagonsa ia ogelng. TAZARA requares L, G0
additionnl wegongs. This addition is very necessary in viecw cof the
anticlpated large increase in traific volume on the Dar cuo Ualaum o .l
Zambia hag alreaady diverted mogat of its traffic from South African pov:
to Dar 28 Salasm. Zombia Railways is at the moment using a peod number
of South African wagons uhich may not be available in the event of
comprehensive and mondatory sanctions belng imposed on South Africa.
This will mcan that Zambia Railways will have fewer wagons to spare

for the Dac es Salaam routc. The situation will be far worse if and

when Zaire diverts its trafric from South African ports Lo Dor es Salac.

The majority of wagong Zalre Railways use are South African. These wil!
not be available for the Dar ¢s Salamm route. Zaire Rairlwsays have very

a are old. If Zaire traffic is diverted to Uar es

-

few wapons and thes
Salaam, we will have to depend, largely, on TAZARA wapons to move such
traffic. This is more the reason why TAZARA should buy adaitienai woa ons
of its own, rather thun depend on condiguous railways. Under the TAZANA
10 Year Development Plan, Sweden has offered to tinonce nnd provide 270
wagons. But even in the event of these wapons being providaed, these
would be far short of our actual needs. Hence the need {or additionagl

wagons.,






‘

10. PURCHASE OF WORKSHOPS

In order to enhancre the maintenance capacity and capability of TAZAYY

workshops, there o5 some badly and wrgently required additiconal

equipment ane Loo:s that need to be purchased. Details of the coaot

of these are in the attached schedule.

11. MAINTENANCE OF PERMANENT WAY

With largely increased traffic volume on TAZARA, there will be need

for the raliwiy line to Le in the best operational state. To

achieve

this goal, additional tools and equipment need to be purchased in orde-

to allow for quick and 2fficient maitntenance. We will also reguire
1

about 10 heavy motor trolleys for maintenance purposes. Details of
7 Y pury

these are on the attached schedule.

12. ACQUISITION OF MOTOR VEHICLES

Host of TAZARA operaticnal stations, districts, departments and ung s

have no means or transport. Most of the vehicles handed over

construction are now obsolets and too expensive to maintain.

This makes it ditficult to ensure efficient and smooth operat

supervisors cannot get to places in good time wihen thero preo,

e

L0 oy

YRR

required there. Zven our maintenance teams and supplies desir mer! .

for example, do not have adequate and pgood tiucks I'oc Lran. .

materials from place to place along the line. In order Cor iA0ibkA

prop-up its operational etficiency, there is an argent coequironent b

the followir - wrhreleg:

9 (7-10 tonne) Lorries at UsD 1,175,000
26 (10 tonne) Tippers at Usb 1,950,000
66 Landrovers at USh 1,6%0,00C

Any assistance that can be mobilised to enable TAZARA purchase the

above wvehicles would Le most apreciated.

13. CONCLUSION
Above, we have listed and brierly explained oniy some of the
requirements of TAZARA. On the attached schedule, 15 a full

TAZARA emergoney roquirements, including the estimated costs

Obviously, the estimated costs are subject to variation from

2mergency
list of
thereor.

time to

time in view od the ever increasing costs for goods and services.

Tmumua:thuithnyAmmmdty
Head Uftice

P O Box 2834

DAR £5 SALAAM

L

P
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AZALN'S EMERGUNCY REQUIREVENTS

ANNEX P

SERIAL
1o

ESTIKATED cos- Tycrs
HILLICH US 3. !

Supply cf 6pure parts fer

caintensnce of X .500s.

Supply of spare perts for DFE
locecmotivaey ipcluding cpare
parta for the caintenance of
and repair of repawered

locomotives.

Supply of sparess, Gervice parts
and tools for U3IC Diagel

Dlectric locczotivesn,

Supply of raw materials for
repairs and workshens

production.

Supply ¢ tools and inctrunents
PF

for reparrs shops.

Supply of various workshe
pply

equipcent.

Repovwering of S& {0 DFrE

locomotives.,

Behabilitaticr of Ciesel

Electric locomotives 1004 gad 1006.

Supply of crank cases, 3 tuc-boe

casiags and varicus parta for
rebuilding Gpare cngines and
cocponents for diescl

electric lncomotives,

—— .

-~ [ ol
0.250 Mo

T
m

3.600

1.200 ME 1

~1

0. koo e

0.041 ME 7

3.000 ME 7

37.440 NE O

2.000 ME 1

0.210 ME 1

-

b
N



Phase SIRIAL T E N ESTIVMATED COST TYDP
NC. MILLION US D.

+3

. 1. Acquigition of 1050 MNo 3,000 MY

gecods wagons.

) 2. Acquisition of utilisy 3.325

road traacport,

1 3. Supply of 2 No earth moving 2.260 Ct 2
equipaest and pccessories.
1 4L, Surply of 3 No five tornne 0.700 Me oo

e Cc
SUB-TCTAL £G. 255
E:::::::::::::::::::::Z!
1
- ] ¥
GRAND TOT 179.628 f




ANNEX P

OTHER DONQOR COMMITMENTS
COST ESTIMATE AND FINANCINGF OF TAZARA TEN YLAR DEVELOPMENT PLAN
: AS OF FEBRUARY T987

PROJECT NO.

Totul Foreign Locul USb : iLLION
PCU Project Co-ordinating 2.0 2.0 - 2.0 (Nordic) - -
Unit
CE:1l Kehabliytation of 17.2 16.7 0.5 lo.7 (SIDAJ(EEC) -
Quariics 0.5 (TAZARA)
CE:2 Permanent Rectication (s.0) 8.6 3.4 3.4 (TAZARA) 4.6 (ADB)
of Land-ulides
CE:3 Mecheniced Track 15.1 14.7 u.4 12.5 (EEZ)(AUSIRIA) - 2.2
Mulntenance 0.4 (TAZARA)
CE:4 Rail Weiging lo.4 6.7 9.7 9.7 (FAZARA) 6.7
CE:S Katl buin Repairs 4.5 4.0 0.5 1.0 (SIbDA} -
0.5 (TAZARA)
CE:o Terwinag: tacilities 0.3 - 0.3 0.3 (TAZARA)
4l New !apiri Mposhi
CE:7 Rarlwiay link FAZAKRA- 0.4 0.4 - - 0.4 (ADB) -
Mpulunga Port, Zambia
ST:1 Sular Fower Panels 3.2 2.3 0.9 0.8 {(DANIDA) - 1.5
0.9 (AZARA)
5T:2 Back-up HI Radio Liuk .5 0.S 0.5 (DANIDA)

PROJECT TITLE

ESTIMATED CusT usb MILL.

FUNDING SECURED 4
SOURCE USD MILLION

FUNDING UNDEK
NEGO™ TATION

FINANCING GAP
USD MILLION






[

Government agreements have been signed between Tanzania/Zambia and

Austria

EEC

Finland
Sweden

Switzerland

TAZARA TEN YEAR DEVELOPMENT PLAN

GOVERNMENT AGREEMENT FEBRUARY

1987

for CE:3J
for CE:1l

CE:3

ME:6

ME:7
contingencies
for ME:S
tor CE:1 & CE:S

for ME:3 (CE:5)

50,000,000
3,510,000
3,592,000
2,720,000
1,370,000
1,808,000

29,500,000

110,000,000

3,400,000

Sch
ECU

te

FM
SEK

SF

1000 USD

W



ANNEX Q

PRELIMINAPY SCOPES OF WORKS FOR TECHNICAL ASSISTANCE

IT.

Locomotive Engineering Ascistance (36 person-months full time)

36 person-months of long-term technical assistance will be

provided as part of the contract te purchase locomotives. The

engineer will train staff at the Mbeva workshop on the assemhbly

and maintenance of the diesel electric locomotives. He will

reside at Mbeya and work under the supervision of TAZARA's Chief

Mechanical Engineer.

Railway Management/Operations (102 person-months)

(i)

Railway Systems Management Specialist (36 person-months

full-time).

A minimum of 20 years experience on all aspects of diesel
electric (preferably General Electric) and diesel hvdraulic
locomotives operations and workshops is required.
Experience in fleet operations (including coaches and
wagons), and management control system 15 necessarv.
Preference will be given to persons experienced on medium

sized railway in Africa.

Working under the supervision of the Deputy General

Manager, the Railway Systems Management Specialist will:

Review existing systems at Dar es Salaam, Mbeva and Mpika



in the areas of operations management, inter management,
workshop planning and fleet assignment. These areas should
be broken down into sub areas of materials, production,
supervisory and quality (management). Relation between
offices and workshops, financial, purchasing, stores,
purchasing, stores, planning, operations, performance,
personnel, equipment fleet (inter management) interrelation
of materials, lahor, equipment for work rlanning components
and subcomponents production, (workshop planning)
locomotive, wazons, coachties, plant, labor availability for
operation and/or maintenance, fleet status and location
(fleet assignment) should be analysed and reviewed with
written recommendations and work plans necessary for

improvement of operations.

Discuss with TAZARA officials, plans and recommendations

above and implement findings and new svstems.

Provide report to short term systems consultants for their
review and recommendation on svstems control. Work with
them in discussions with TAZARA management on objectives,
stmplification, part use of existing system and/or easiness
cf trairing and trapsitioning intc rew permanent and future
systems. Provide comments to consultants and TAZARA and
assist in bringing trial systems to successfully operating

conclusions.



Assist TAZARA officials in operation of sequenced

new systems.

Review skilled labor and equipment methods of
increasing efficiencies in workshop operations,

Make recommendations, and formulate program.

Review mecthods of increasing efficiencies in fleet
operations. Make recommendations and formulate

program.

Participate in USAID and TAZARA regularized project

meetings, monitoring and evaluations.

Cooperate with other USAID management consultancies.

At termination of consultancy, prepare summary

report of work done, problems perceived, solved and

being solved.

(ii) Mechanical Engineer (9 person-months)

Working under rhe supervic<ian of rhe cornorate
Planning Manager, the Senior Planning Officer -

Mechanical Engineering will:



Translates the transport demand into appropriate
operational indices and plans for Mechanical

Engineering.

Working in collaboration with the railwvay svstems
management specialist conducts assessment of
existing capacity of mechanical equipment vis a vis

the Plan.

Review and provide advise on all proposals for

investments in Mechanical equipment.

Helps in design and compilation of specifications

for investments in equipment.

Liaises with manufacturers and Donors in all

marters related te noew eguipment.
}

Coordinates all ongoing mechanical engineering

projects.

Assist

5 anu advises on formulation of Corporate
strateav and policies aporopriate to Mechanical

Engineering.

Receives and studies all statistical data related
to Mechanical Engineering and makes correct
Interpretation of or use in corporate planning and

management,



(iii)

(iv)

Railway Management Control Svstems (18 person-months)

18 person-months of specialist rto develoip inventory,
production and quality contiol svstems that will cover
material and sparve parts availability, stack control,
storage security procedures, advance order routines,
material work expedition, productinn scheduling,
production reporting wvork standards, work planning,
work measurement, vork incentives, performance
measurements, quality measurements, effective material
and work, quality documentation, emplovees awareness
of their responsibilities, employces awareness of

their contribucion and emplovees morale and atticudes.

Transport Tconomist, Market Apalvst and Traffic

Forecaster (24 person-months):

Working under the superviston of the Planning Manager,
the Trunsport fcepomist will:
Conducts traffic surveys to determine transport
demand.
Determines the operational goods and plans.
Translates Traffic Forecasts into operational
indices.
Develops cperatienal plans to achiove the main
plan.
Conducts in collaboration with Finance and

annual review of Traffic Costing and advises on

appropriate tariffs.









-3 =

authentic GE products. Since genuine GE spare parts will no
longer be avallable from sources other than the General
Electric Company, this satisfies the criterion of Handbook 11,
Chapter *, Section 2.2.6a4.2, which permits a sole source waiver
when "proprietary procurement 15 justified and the necessary
equipment, material or spare parts are availapble from only one
source" .

Acguiring technical assistance from General glectric on a sole
source bazis for un to 3 36 month period in connection with

overpaul and repair of the 2xistina GE locomotives is justified
on the yrounds thar "gpecial design or operational requirements

require services wvailable from cnly cne source", as set forth
in Handoook 1!, Chapter |, Section J.d.a.3,.  This techpnical

assistance reguirss tnorough familiarity with both the
locomotivesr and the parts associated with the overhaul and
repalr operation.  Since only GR 2aqulpment and parts are
involved, it s the Judgment of both the field 2ngineers and
AFR/TR/ENG that the scope and quality of the service sought is
not availacle tfrom any source other than Gy,

Since Lhis waiver exceeds $1 million, it may be approved only
by the Administrator, oursuant to Handbook 11, Chapter 1,
Section 2.4.2c.1 and Chapter 3, Section 2.2.6.c.l.

Drafted: AFR/PD/SA: MGilbert
Clearances: M/AAA/SER: JOwens (Draft) Date: 8/17/87
M/SER/OP/COMS: MMcDaniel (Draft) Date: 8/19/87
GC/AFR: MMGLeinjan (DPrafi) Date: 3,/13/87
AR HFry<:$;v Date:

(/

o



GENERAL &3 ELECTRIC

TRANSPORTATION SYSTEMS BUSINESS OPERATIONS
GENEPAL ELECTRIC COMPAIY @ 2901 EAST LAKE ROAL @ ERIE, PENNSYLVANIA 16531

July 23, 1987

Mr. A. Tummareiio
U.S. Department of State

Agency for International Development
AFR/TR/Eng

Room 2489 N.S.
Washington, D. C. 20523

Re: TAZARA
Parts for GE Licensed Krupp Built
U30C Diesel Electric Locomotives

Dear Mr. Tummarello:

We wish to conviem General Electric's position on various matters as
raised during recent telephone conversations between yourself and the
undersigned.

K

Firstiv, with respect to Transportation Systems Business Uperations recent
policy decision to anly sell repewal parts directly to end user customers, our
letter dated August 29, 1986 to Kenya Railways is typical of what was sent to
railroads iround the world. A copy is attached for your information,

Secondly, with respect to our parts pricing, we have a published Price
List of items we consider to be stock authorized. A copy ot our February 1,
1986 Price List is anclosed. Although this copy has nut been xept up-to-date,
to reflect Tine item price changes over the past 17 months, it is offered to
demonstrate the fact that we do publish our prices. Our end-user customers
receive copies of our price book when published and routine amencments or
supplements are sent out to all recipients automatically. We would be happy to
provide you with a copy of our new Price List which should be issuec later this
year.

Thirdly, with respect to your request that we provide "Besi Commercial
Pricing” in the event GE is awarded this busiress on a proprietary basis, we
are willing to treat the Tazara to preferential pricing for any renewal parts
purchased on a proprietary basis and funded by U.S. Aid. Said pireverential
pricing will be in the form of a discount from our published price in effect at
time of order. The rate of discount will be dependent upon the terms and
conditions of purchase imposed. As an example, if the terms of delivery are
F.0.B. factory with freight prepaid to East Coast Port of Expoirt, and the
goods packed in containers for shipment, we would offer a discount of 10-15%
below our published prices.
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